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Environmental Data Search
for the site

PBS&J

performed for

4/4/2008

PBJA6877

(800) 583-0004 by fax (888) 756-7647

Loop 8, Brazoria County Area, TX

www.TelALL.net



reports findings of the TelALL data search, prepared on the request of PBS&J.

If there is a need for further information regarding this report, or for any customer support 
please call TelALL at 800 583-0004 for assistance.
              
This report is divided into the following components:

TelALL Corporation (TelALL) has designed this document to comply with the AAI and ASTM standard E 
1527 - 05 (Accuracy and Completeness) and has used all available resources, but makes no claim to the 
entirety or accuracy of the cited government, state, or tribal records. Our databases are updated at least 
every 90 days or as soon as possible after publication by the referenced agencies. The following fields of 
governmental, state, and tribal databases may not represent all known, unknown, or potential sources of 
contamination to the referenced site. Many different variables effect the outcome of the following 
document. TelALL maintains extremely high standards, and stringent procedures that are used to search 
the referenced data. However, TelALL reserves the right at any time to amend any information related to 
this report.

MAP
SUMMARY 1
FINAL

Sources
Database Acronym

Last 
Updated

Minimum 
Search 
Distance Findings

Preface TelALL
TM

PBJA6877

Identified geocodeable findings relative to this data search.
Sorting of the identified sites by distance from the subject site.
A description of each database and a detailed explanation of findings.

Corporation

This document of environmental concerns near Loop 8, Brazoria County Area, TX

National Priority List NPL 03/2008 1 2

Comprehensive Environmental Response, Compensation, and Liability Information System CERCLIS 03/2008 0.5 5

No Further Remedial Action Planned NFRAP 03/2008 0.5 8

Resource Conservation and Recovery Information System - Treatment Storage or Disposal RCRA TSD 03/2008 1 1

Corrective Action CORRACT 03/2008 1 1

Resource Conservation and Recovery Information System - Generators RCRA-G 03/2008 0.25 9

Emergency Response Notification System ERNS 01/2008 0.25 4

Texas Voluntary Cleanup Program TXVCP 03/2008 0.5 4

Innocent Owner/Operator Program TXIOP 03/2008 0.5 2

Texas State Superfund TXSSF 01/2008 1 4

TCEQ Solid Waste Facilities TXLF 02/2008 1 3

Unauthorized and Unpermitted Landfill Sites LFUN 02/2008 0.5 0

Leaking Underground Storage Tanks TXLUST 01/2008 0.5 23

Texas Underground Storage Tanks TXUST 01/2008 0.25 99

Texas Above Ground Storage Tanks TXAST 01/2008 0.25 17

Texas Spills List TXSPILL 02/2008 0.25 7

Brownfield BRNFD 03/2008 0.5 0

Dry Cleaner DRYC 02/2008 0.5 3

Indian Reservation Underground Storage Tanks IRUST 02/2008 0.25 0
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Loop 8, Brazoria County Area, TX
PBJA6877
1

4/4/2008

Distance/Direction Database
Site 

Number Address City/State Site Name

Sites Sorted By Distance from Center
Page
Job
Date

TelALL
TM

Corporation

IRUST NO FINDINGS WITHIN 1/4 MILE.

BRNFD NO FINDINGS WITHIN 1/2 MILE.

LFUN NO FINDINGS WITHIN 1/2 MILE.

TXSSF FRIENDSWOOD DIXIE OIL PROCESSORS1

NPL 2505 CHOATE RD FRIENDSWOOD DIXIE OIL PROCESSORS, INC.1

CERCLIS 2505 CHOATE RD FRIENDSWOOD DIXIE OIL PROCESSORS, INC.1

TXSSF HOUSTON GULF METALS INDUSTRIES2

TXVCP 6712 TELEAN HOUSTON GULF METALS2

CERCLIS 3300 INDUSTIRAL BLVD. PEARLAND JAMES BARR FACILITY3

TXSSF PEARLAND JAMES BAR FACILITY3

CERCLIS 2501 DIXIE FARM ROAD FRIENDSWOOD BRIO REFINING, INC.4

TXSSF FRIENDSWOOD BRIO REFINING4

NPL 2501 DIXIE FARM ROAD FRIENDSWOOD BRIO REFINING, INC.4

CERCLIS DIXIE FARM RD/EAST BY BEAMER RD FRIENDSWOOD BRIO SOUTH WELLS4

TXAST   HWY 288 AT MCHARD RD HOUSTON HELDENFELDS CONSTRUCTION SITE5

TXLF 0.5 MILE ON COUNTY ROAD 93  FROM IN BRAZORIA BILLY E GRAPPE LANDFILL6

TXUST 1014 N MAIN  PEARLAND ELWYN J COLE7

TXUST 1021 N MAIN  PEARLAND BELL BOTTOM FOUNDATION8

TXUST 1021 N MAIN  PEARLAND BELL BOTTOM FOUNDATION8

TXUST 1021 N MAIN  PEARLAND BELL BOTTOM FOUNDATION8

TXUST 1021 N MAIN  PEARLAND BELL BOTTOM FOUNDATION8

TXUST 1028 N MAIN ST PEARLAND RACETRAC 5889

TXUST 1028 N MAIN ST PEARLAND RACETRAC 5889

TXUST 1028 N MAIN ST PEARLAND RACETRAC 5889

TXUST 10425  MOERS  HOUSTON J E TITUS10

RCRA-G 10806 HUGHES RD HOUSTON BELL CLEANERS11

DRYC 10835 HUGHES RD HOUSTON STAR CLEANERS12

TXLUST 10840  HUGHES RD HOUSTON MOBIL 12AJ413

TXLUST 10840  HUGHES RD HOUSTON SHELL OIL13

TXUST 10840  HUGHES RD HOUSTON HUGHES ROAD TEXACO13

TXUST 10840  HUGHES RD HOUSTON HUGHES ROAD TEXACO13

TXUST 10840  HUGHES RD HOUSTON HUGHES ROAD TEXACO13

TXUST 10840  HUGHES RD HOUSTON HUGHES ROAD TEXACO13

TXUST 10840  HUGHES RD HOUSTON HUGHES ROAD TEXACO13

TXSPILL 10840 HUGHES RD HOUSTON MOBIL OIL CORPORATION13

TXUST 10855  SCARSDALE BLVD HOUSTON JACKS GROCERY 1314

RCRA-G 10855 SCARSDALE & BEAMER HOUSTON CHEVRON USA INC #15876114

TXSPILL 10855 SCRARSDALE AND BEAMER HOUSTON CHEVRON14

TXUST 10855  SCARSDALE BLVD HOUSTON JACKS GROCERY 1314

TXUST 10855  SCARSDALE BLVD HOUSTON JACKS GROCERY 1314

TXLUST 10855  SCARSDALE HOUSTON CHEVRON 6015876114

TXUST 10855  SCARSDALE BLVD HOUSTON JACKS GROCERY 1314

TXUST 10855  SCARSDALE BLVD HOUSTON JACKS GROCERY 1314

TXUST 10855  SCARSDALE BLVD HOUSTON JACKS GROCERY 1314

TXLUST 10900  MYKAWA HOUSTON HANDI STOP 71 DIAMOND SHAMROC15

TXUST 10900  MYKAWA RD HOUSTON HANDI STOP 7115

TXUST 10900  MYKAWA RD HOUSTON HANDI STOP 7115

TXUST 10900  MYKAWA RD HOUSTON HANDI STOP 7115

TXUST 10900  MYKAWA RD HOUSTON HANDI STOP 7115

ERNS 10935 SCARSDALE BLVD HOUSTON TBT CLINIC16

Distances given are tenths of a statute mile. TelALL
TM

Corporation



Loop 8, Brazoria County Area, TX
PBJA6877
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4/4/2008

Distance/Direction Database
Site 

Number Address City/State Site Name

Sites Sorted By Distance from Center
Page
Job
Date

TelALL
TM

Corporation

TXUST 10999  SCARSDALE BLVD HOUSTON SCARSDALE SHELL17

TXUST 10999  SCARSDALE BLVD HOUSTON SCARSDALE SHELL17

TXUST 10999  SCARSDALE BLVD HOUSTON SCARSDALE SHELL17

TXLUST 10999  SCARSDALE RD HOUSTON TEXACO SS17

TXUST 10999  SCARSDALE BLVD HOUSTON SCARSDALE SHELL17

TXUST 11007  FORBES  HOUSTON FORBES WORK CENTER18

RCRA-G 1118 N MAIN SUITE 2F PEARLAND HYPER PRODUCTS19

TXUST 1120 N MAIN ST PEARLAND A & T AUTO CARE20

TXLUST 1120 N MAIN ST PEARLAND A & T AUTO CARE20

DRYC 11202 SCARSDALE BLVD HOUSTON DRY CLEAN SUPER CENTER21

RCRA-G 11800 ASTORIA BLVD HOUSTON MEMORIAL HERMANN SOUTHWEST 22

TXUST 11800  ASTORIA  HOUSTON MEMORIAL HOSPITAL SYSTEM SE U22

TXIOP 12050 BEAMER ROAD HOUSTON HANDI STOP #83 (PHILLIPS 66)23

TXUST 12050  BEAMER RD HOUSTON HANDI STOP 8323

TXUST 1212  DIXIE FARM RD HOUSTON RACEWAY 76324

TXUST 1212  DIXIE FARM RD HOUSTON RACEWAY 76324

TXUST 1212  DIXIE FARM RD HOUSTON RACEWAY 76324

TXAST 13600 S WAYSIDE  HOUSTON BROOKS PRODUCTS25

TXUST 13600 S WAYSIDE  HOUSTON BROOKS PRODUCTS25

RCRA-G 13735 BEAMER RD HOUSTON SAN JACINTO COLLEGE26

TXUST 13735  BEAMER RD HOUSTON SAN JACINTO COLLEGE S CAMPUS26

TXUST 13735  BEAMER RD HOUSTON SAN JACINTO COLLEGE S CAMPUS26

TXUST 13735  BEAMER RD HOUSTON SAN JACINTO COLLEGE S CAMPUS26

TXUST 13820 S WAYSIDE  HOUSTON MOBILE STEEL CORP27

TXUST 14770 S HIGHWAY 288  PEARLAND STROUHAL TIRE & RECAPPING PLAN28

TXAST 14770 S HIGHWAY 288  PEARLAND STROUHAL TIRE & RECAPPING PLAN28

TXAST 14770 S HIGHWAY 288  PEARLAND STROUHAL TIRE & RECAPPING PLAN28

TXUST 15050  CULLEN BLVD HOUSTON TOM BASS III PARK29

TXUST 15050  CULLEN BLVD HOUSTON TOM BASS III PARK29

TXUST 15134  WAGON TRAIL RD PEARLAND ELLIS AUTOMOTIVE30

TXLUST 15711  GULF FWY HOUSTON CLEAR LAKE DODGE31

TXUST 15910  HARKEY RD PEARLAND TUBOSCOPE PEARLAND INSPECTIO32

TXUST 15910  HARKEY RD PEARLAND TUBOSCOPE PEARLAND INSPECTIO32

TXUST 15910  HARKEY RD PEARLAND TUBOSCOPE PEARLAND INSPECTIO32

TXLUST 15910  HARKEY RD PEARLAND AMF TUBOSCOPE INC32

RCRA-G 1617 GARDEN RD PEARLAND COASTAL CONTRACTORS INC33

DRYC 1801 COUNTRY PLACE PKWY STE 105 PEARLAND SILVERLINE DRY CLEANERS34

RCRA-G 2005 GARDEN ROAD PEARLAND DAVIS-LYNCH INC35

TXUST 2112 E BROADWAY ST PEARLAND HANDI PLUS 733636

TXUST 2112 E BROADWAY ST PEARLAND HANDI PLUS 733636

TXUST 2112 E BROADWAY ST PEARLAND HANDI PLUS 733636

TXLUST 2112 E BROADWAY PEARLAND COASTAL MART NO 33636

TXUST 2112 E BROADWAY ST PEARLAND HANDI PLUS 733636

TXLUST 2340 N MAIN PEARLAND GAS N GO37

TXLUST 2502 S MAIN PEARLAND FINA SERVICE STATION38

TXUST 2703  VETERANS DR PEARLAND PEARLAND POLICE DEPT39

TXUST 2801  COUNTRY CLUB RD PEARLAND GOLFCREST COUNTRY CLUB40

TXLUST 2801  COUNTRY CLUB DR PEARLAND GOLFCREST COUNTRY CLUB MAINT40

TXUST 2801  COUNTRY CLUB RD PEARLAND GOLFCREST COUNTRY CLUB40

TXUST 3141  PEARLAND SITES RD PEARLAND AUSTIN BRIDGE CO PEARLAND YD41

TXAST 3141  VETERANS DR PEARLAND AUSTIN BRIDGE & ROAD-PEARLAND41

Distances given are tenths of a statute mile. TelALL
TM

Corporation
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Distance/Direction Database
Site 

Number Address City/State Site Name

Sites Sorted By Distance from Center
Page
Job
Date

TelALL
TM

Corporation

TXUST 3141  PEARLAND SITES RD PEARLAND AUSTIN BRIDGE CO PEARLAND YD41

TXAST 3141  VETERANS DR PEARLAND AUSTIN BRIDGE & ROAD-PEARLAND41

TXAST 3141  VETERANS DR PEARLAND AUSTIN BRIDGE & ROAD-PEARLAND41

TXUST 3141  PEARLAND SITES RD PEARLAND AUSTIN BRIDGE CO PEARLAND YD41

TXUST 3141  PEARLAND SITES RD PEARLAND AUSTIN BRIDGE CO PEARLAND YD41

TXAST 3201  VETERANS DR PEARLAND GATE CONCRETE PRODUCTS42

TXAST 3201  VETERANS DR PEARLAND GATE CONCRETE PRODUCTS42

TXAST 3201  VETERANS DR PEARLAND GATE CONCRETE PRODUCTS42

NFRAP 3202 SKYLARK PEARLAND YATES RESIDENCE SITE43

TXAST 3225 S MAIN  PEARLAND LOGTECH WIRELINE SERVICES44

TXUST 3225 S MAIN  PEARLAND LOGTECH WIRELINE SERVICES44

TXUST 3319  INDUSTRIAL DR PEARLAND CRC WIRELINE45

TXUST 3319  INDUSTRIAL DR PEARLAND CRC WIRELINE45

TXLUST 3401 S MAIN PEARLAND DRESSER INDUSTRIES46

TXUST 3401 S MAIN  PEARLAND DRESSER INDUSTRIES46

RCRA-G 3401 S MAIN ST PEARLAND BAKER HUGHES INCORPORATED46

TXUST 3401 S MAIN  PEARLAND DRESSER INDUSTRIES46

TXUST 3401 S MAIN  PEARLAND DRESSER INDUSTRIES46

TXUST 3404 S MAIN  PEARLAND THE CAR SPOT47

TXUST 3415  VETERANS DR PEARLAND CORNER MARKET 248

TXUST 3415  VETERANS DR PEARLAND CORNER MARKET 248

TXLUST 3415  VETERANS DR PEARLAND CORNER MARKET II48

TXLUST 3501 S MAIN PEARLAND Y & S FOOD MART49

TXLUST 3808  MAGNOLIA PEARLAND WHITING OILFIELD RENTAL INC50

TXVCP 3810 MAGNOLIA STREET PEARLAND PEARLAND MANUFACTURING (WEAT51

TXLUST 3810  MAGNOLIA RD PEARLAND CHANCE COLLAR CO51

TXLUST 3901  MAGNOLIA PEARLAND MIDWEST STEEL52

TXVCP 3901 MAGNOLIA STREET PEARLAND MIDWEST CORPORATION - STEEL DI52

TXLUST 4408 W BROADWAY PEARLAND WINVERS LUG A JUG53

TXUST 4453 S MAIN ST PEARLAND SEVEN CROWN GROCERY 354

TXUST 4453 S MAIN ST PEARLAND SEVEN CROWN GROCERY 354

TXUST 4453 S MAIN ST PEARLAND SEVEN CROWN GROCERY 354

TXUST 4453 S MAIN ST PEARLAND SEVEN CROWN GROCERY 354

TXLUST 4805 W BROADWAY PEARLAND BRAZORIA COUNTY DRAINAGE DIST55

NFRAP 500 DIXIE FARM ROAD PEARLAND HILL SAND COMPANY SITE56

TXLUST 5301  ALMEDA GENOA HOUSTON HARRIS COUNTY FLOOD CONTL DIS57

TXUST 5404 S SAM HOUSTON PKWY E HOUSTON BELTWAY FOOD MART58

TXUST 5404 S SAM HOUSTON PKWY E HOUSTON BELTWAY FOOD MART58

TXAST 5550  ALLISON RD HOUSTON CHERRY STABILIZED PLANT 259

TXAST 5550  ALLISON RD HOUSTON CHERRY STABILIZED PLANT 259

TXLF 5602 SMITH MILLER RD, PEARLAND, TX BRAZORIA JACK SHELTON LANDFILL60

TXAST 5720  ALLISON  HOUSTON SHOP FACILITY61

TXAST 5720  ALLISON  HOUSTON SHOP FACILITY61

TXAST 5720  ALLISON  HOUSTON SHOP FACILITY61

TXLUST 5902  ALLISON RD HOUSTON CRANE RENTAL62

TXUST 5902  ALLISON RD HOUSTON CRANE RENTAL DIV INC62

RCRA TSD 6121 ALMEDA GENOA RD HOUSTON ASHLAND INC63

CORRACT 6121 ALMEDA GENOA RD HOUSTON ASHLAND INC63

TXVCP 6121 ALMEDA-GENOA ROAD HOUSTON ASHLAND SPECIALTY CHEMICAL CO63

NFRAP 6121 ALMEDA - GENOA ROAD HOUSTON DREW CHEMICAL CORP.63

TXUST 6617  ALMEDA GENOA RD HOUSTON V & J FOOD MART64

Distances given are tenths of a statute mile. TelALL
TM

Corporation
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Distance/Direction Database
Site 

Number Address City/State Site Name

Sites Sorted By Distance from Center
Page
Job
Date

TelALL
TM

Corporation

TXUST 6617  ALMEDA GENOA RD HOUSTON V & J FOOD MART64

ERNS 7100 ALMEDA-GEONA HOUSTON EXXON PIPELINE65

TXUST 7150  ALMEDA GENOA RD HOUSTON WHITE MANUFACTURING66

ERNS 7231 ALMEDA GENOA HOUSTON67

TXUST 7401  ALMEDA GENOA RD HOUSTON OKAY GAS & FOOD MARKET68

TXUST 7401  ALMEDA GENOA RD HOUSTON OKAY GAS & FOOD MARKET68

TXUST 7401  ALMEDA GENOA RD HOUSTON OKAY GAS & FOOD MARKET68

TXUST 7401  ALMEDA GENOA RD HOUSTON OKAY GAS & FOOD MARKET68

TXUST 7402  ALMEDA-GENOA  HOUSTON WYDOWN CO69

TXUST 7440  ALMEDA GENOA  HOUSTON ROBERT TREVINO70

TXUST 7440  ALMEDA GENOA  HOUSTON ROBERT TREVINO70

TXUST 7745 S SAM HOUSTON PKWY HOUSTON HANDI STOP 9371

TXUST 7745 S SAM HOUSTON PKWY HOUSTON HANDI STOP 9371

TXUST 7745 S SAM HOUSTON PKWY HOUSTON HANDI STOP 9371

TXUST 7745 S SAM HOUSTON PKWY HOUSTON HANDI STOP 9371

TXUST 7805 S SAM HOUSTON PKWY E HOUSTON EXXON 6033672

TXUST 7805 S SAM HOUSTON PKWY E HOUSTON EXXON 6033672

NFRAP 7901 LETTIE ROAD HOUSTON LETTIE STREET SITE73

TXSPILL 8422 SPRINGTIME LN HOUSTON ENERGY DEVELOPMENT COMPLEX74

TXUST 911  DIXIE FARM RD HOUSTON HPD FIRE STATION 9375

TXUST 911  DIXIE FARM RD HOUSTON HPD FIRE STATION 9375

TXIOP ADJACENT TO 6712 TELEAN STREET HOUSTON RRWT PROPERTY76

NFRAP ALMEDA-GENOA RD & MYKOWA RD. HOUSTON ALMEDA-GENOA ROAD SITE77

TXLF AT FM 518 AND FELLOWS ROAD INTERS HARRIS GEORGE R MOODY LANDFILL78

TXSPILL CORNER OF SCARSDALE & BEAMER, H HOUSTON TEXACO79

TXSPILL DIXIE FARM RD AT BEAMER, HOUSTON HOUSTON EXXON80

NFRAP MAGNOLIA ST OFF TELEPHONE RD PEARLAND MAGNOLIA ROAD SITE81

Site Location Unknown

TXAST   KNAPP RD PEARLAND PRIDE PETROLEUM SERVICESunknown

TXUST   LOTS 28-35 BLK 4 HWY 3  PEARLAND 2200 TO 2234 MAIN STREETunknown

TXUST   LOTS 28-35 BLK 4 HWY 3  PEARLAND 2200 TO 2234 MAIN STREETunknown

TXUST   LOTS 28-35 BLK 4 HWY 3  PEARLAND 2200 TO 2234 MAIN STREETunknown

TXUST   LOTS 28-35 BLK 4 HWY 3  PEARLAND 2200 TO 2234 MAIN STREETunknown

TXUST   RT 3  PEARLAND M T FERNANDEZ PAINT & DECunknown

TXSPILL 0.25 MILES NE OF STATE HIGHWAY 35 O PEARLAND HILL SAND COMPANY INCunknown

TXSPILL 0.25 MILES NE OF STATE HIGHWAY 35 O PEARLAND HILL SAND COMPANY INCunknown

RCRA-G 16255 S OAKS RD HOUSTON TEXACO STATIONunknown

TXLUST 3236  MAIN ST PEARLAND HOMCO FACILITYunknown

TXUST 3426  MAIN ST PEARLAND QUICK STUFF 7752unknown

TXUST 3426  MAIN ST PEARLAND QUICK STUFF 7752unknown

ERNS BEMAR ROAD AT HALL RD & SCARSDAL HOUSTONunknown

NFRAP HWY 35 PEARLAND HASTINGS RADIO CHEMICAL SITE (Ounknown

CERCLIS HWY 35 PEARLAND HASTINGS RADIO CHEMICAL (ONSITunknown

NFRAP LETTIE STREET HOUSTON (PEARLAN CAT FORD ROADunknown

Distances given are tenths of a statute mile. TelALL
TM

Corporation
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Clear Creek Project
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Oil and Gas Well and Pipeline Tables and Maps 



Clear Creek Summary of Oil and Gas Wells within Project Area

PBSJ_ID Status/Type API Number OPERATOR LEASE_NAME WELLID COMPLETION PLUG_DATE TOTAL_DEPT LONG LAT

205 Canceled Location 201 -95.30624611000 29.60200579000

209 Canceled Location 201 -95.29574396000 29.60362518000

2 Dry Hole 039 -95.26698326000 29.54249609000

3 Dry Hole 039 -95.25580465000 29.54982380000

4 Dry Hole 039 -95.24328856000 29.55182251000

9 Dry Hole 039 -95.26091973000 29.55787842000

17 Dry Hole 167 -95.20183782000 29.55918799000

27 Dry Hole 167 -95.20048025000 29.56231839000

37 Dry Hole 201 -95.21429569000 29.56473182000

45 Dry Hole 20131933 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

3823 00000000 19930723 00650 -95.20068892000 29.56527189000

56 Dry Hole 039 -95.37724210000 29.57173116000

59 Dry Hole 20105813 EXXON 

CORP.

SCOTT, GEO. A 

& BEAMER 

LOUISE S.

27 00000000 00000000 06047 -95.18233899000 29.56660436000

74 Dry Hole 20132318 MARALO, 

INC.

KIESLING & 

DIXON

1 00000000 19930810 08400 -95.16863909000 29.56723565000

108 Dry Hole 201 -95.20818408000 29.57039684000

129 Dry Hole 20105921 -95.21415731000 29.57244464000

150 Dry Hole 20130836 EXXON 

CORP.

WEBSTER 

FIELD UNIT

2134 00000000 19780304 00000 -95.18945902000 29.57365824000

160 Dry Hole 20131485 EXXON 

CORP.

WEST 

PRODUCTION 

CO. A/C 2

40 19821104 19940325 04409 -95.18395591000 29.57481236000

162 Dry Hole 039 -95.26052377000 29.57766489000

194 Dry Hole 039 -95.30332686000 29.59365000000

195 Dry Hole 039 -95.31609428000 29.59501856000

196 Dry Hole 201 -95.31095722000 29.59637908000

197 Dry Hole 201 -95.30903355000 29.59653286000

198 Dry Hole 201 -95.26094085000 29.59701364000

199 Dry Hole 201 -95.33056303000 29.60030855000

200 Dry Hole 201 -95.27279070000 29.59878732000

201 Dry Hole 201 -95.30033578000 29.60042603000

202 Dry Hole 201 -95.28086047000 29.60037304000

203 Dry Hole 201 -95.30909103000 29.60168346000

204 Dry Hole 201 -95.31748618000 29.60223138000

206 Dry Hole 201 -95.30259679000 29.60230323000

207 Dry Hole 201 -95.30392868000 29.60256456000

208 Dry Hole 201 -95.31108334000 29.60277642000



Clear Creek Summary of Oil and Gas Wells within Project Area

PBSJ_ID Status/Type API Number OPERATOR LEASE_NAME WELLID COMPLETION PLUG_DATE TOTAL_DEPT LONG LAT

210 Dry Hole 20131562 MCCARTER, 

A. NELSON

ARNOLD, 

DANIEL 

TRUSTEE

1 00000000 19830607 00000 -95.29526048000 29.60466405000

211 Dry Hole 201 -95.29479124000 29.60466429000

212 Dry Hole 201 -95.30023101000 29.60486231000

213 Dry Hole 201 -95.29632009000 29.60488563000

217 Dry Hole 201 -95.29703074000 29.60734723000

218 Dry Hole 201 -95.29641455000 29.60789504000

219 Dry Hole 20131157 CHAPMAN 

OIL

DUNBAR 1 00000000 19810509 00000 -95.31673313000 29.60851392000

220 Dry Hole 201 -95.29669945000 29.60801100000

222 Dry Hole 20130989 MCDRILLING 

COMPANY, 

INC

HAAS, JENNIE F. 1 00000000 19790922 00000 -95.29479502000 29.60824861000

226 Dry Hole 201 -95.29380109000 29.60931013000

227 Dry Hole 201 -95.29381701000 29.60952161000

228 Dry Hole 201 -95.25513843000 29.60922546000

229 Dry Hole 201 -95.30285454000 29.61070619000

233 Dry Hole 201 -95.29933852000 29.61147354000

234 Dry Hole 201 -95.29940479000 29.61169163000

236 Dry Hole 201 -95.31717114000 29.61236560000

240 Dry Hole 201 -95.30320930000 29.61230663000

243 Dry Hole 201 -95.29949230000 29.61242076000

254 Dry Hole 201 -95.30334712000 29.61342997000

262 Dry Hole 201 -95.25333010000 29.61325620000

264 Dry Hole 20130229 -95.29602873000 29.61447875000

271 Dry Hole 201 -95.30373645000 29.61550393000

277 Dry Hole 20107759 -95.29496397000 29.61568558000

278 Dry Hole 20131514 MCCARTER, 

W.B. JR. INC.

BARLOW, J.O. 1 00000000 19830224 04805 -95.29758395000 29.61635552000

282 Dry Hole 20131680 MCCARTER, 

NELSON A.

MENDLESOHN-

RYEMON

1 00000000 19840201 04800 -95.29983477000 29.61700496000

285 Dry Hole 20182941 1 00000000 19900209 05665 -95.30302881000 29.61801228000

182 Gas Well 20132601 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

1011 20000924 00000000 05680 -95.18229719000 29.58126861000

193 Gas Well 201 -95.18781294000 29.58573797000

258 Gas Well 20180131 SMITH, L. C. FORBES, E. E. 3 19641130 00000000 04570 -95.29394065000 29.61386307000



Clear Creek Summary of Oil and Gas Wells within Project Area

PBSJ_ID Status/Type API Number OPERATOR LEASE_NAME WELLID COMPLETION PLUG_DATE TOTAL_DEPT LONG LAT

91 Horizontal Drainhole 20131725 EXXON 

CORP.

SCOTT, GEO 

A.&BEAMER, 

LOUISE S.

87 00000000 00000000 06190 -95.18373735000 29.56855304000

133 Injection/Disposal Well 20105774 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

1301D 20040720 00000000 06150 -95.16819238000 29.57137948000

1 Oil Well 039 -95.27273894000 29.54096259000

39 Oil Well 20131707 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2785 20010328 00000000 06123 -95.18486980000 29.56411994000

42 Oil Well 20132030 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

5009 19970421 00000000 06100 -95.18545282000 29.56443672000

49 Oil Well 20130572 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2752 00000000 00000000 00000 -95.18499588000 29.56520891000

50 Oil Well 20132121 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

5019 20010829 00000000 06110 -95.17409166000 29.56520000000

51 Oil Well 20132135 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2409 19880613 00000000 06106 -95.17098857000 29.56530842000

57 Oil Well 20105811 EXXON 

CORP.

SCOTT, GEO. A 

& BEAMER 

LOUISE S.

29 00000000 00000000 06041 -95.18556917000 29.56644755000

58 Oil Well 20131281 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2773 20051028 00000000 06102 -95.18774981000 29.56658948000

64 Oil Well 20131993 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

5004 19960326 00000000 06135 -95.17612563000 29.56679348000



Clear Creek Summary of Oil and Gas Wells within Project Area

PBSJ_ID Status/Type API Number OPERATOR LEASE_NAME WELLID COMPLETION PLUG_DATE TOTAL_DEPT LONG LAT

65 Oil Well 20130468 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2744 20020626 00000000 06135 -95.17485675000 29.56680036000

68 Oil Well 20130582 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2751 20010321 00000000 06100 -95.18366695000 29.56713279000

69 Oil Well 20131652 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2783 19940617 00000000 06120 -95.18237680000 29.56714451000

72 Oil Well 20131742 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2788 19971208 00000000 06115 -95.17668583000 29.56713998000

80 Oil Well 20131234 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2772 19940228 00000000 06127 -95.17741579000 29.56769270000

83 Oil Well 20131138 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2771 20000613 00000000 06106 -95.18238025000 29.56803883000

85 Oil Well 20131956 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

1836 19971020 00000000 06152 -95.16660210000 29.56774552000

87 Oil Well 20132071 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

5011 20010103 00000000 06100 -95.18919291000 29.56841321000

88 Oil Well 20131891 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2310 19860617 00000000 06121 -95.17570314000 29.56809215000

92 Oil Well 20132108 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2315 19970604 00000000 06100 -95.17224715000 29.56824325000



Clear Creek Summary of Oil and Gas Wells within Project Area

PBSJ_ID Status/Type API Number OPERATOR LEASE_NAME WELLID COMPLETION PLUG_DATE TOTAL_DEPT LONG LAT

94 Oil Well 20132024 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2314 19990928 00000000 06100 -95.17538578000 29.56841250000

97 Oil Well 20130575 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2307 20010830 00000000 06100 -95.17295182000 29.56854580000

99 Oil Well 20132492 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2318 20010810 00000000 06170 -95.17849357000 29.56880211000

101 Oil Well 20105814 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2726 20000306 00000000 06100 -95.18501394000 29.56907049000

109 Oil Well 20132021 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

5006 19991013 00000000 06100 -95.18907310000 29.57006577000

113 Oil Well 20132004 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2313 19930420 00000000 06100 -95.17719495000 29.57005909000

114 Oil Well 20130536 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

1317 19760902 00000000 06172 -95.16812193000 29.56983255000

115 Oil Well 20131423 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2779 20020814 00000000 06102 -95.18357683000 29.57031311000

118 Oil Well 20131104 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2769 19951026 00000000 06100 -95.18577220000 29.57066696000

130 Oil Well 20130623 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2130 19991115 00000000 06100 -95.18902960000 29.57180205000



Clear Creek Summary of Oil and Gas Wells within Project Area

PBSJ_ID Status/Type API Number OPERATOR LEASE_NAME WELLID COMPLETION PLUG_DATE TOTAL_DEPT LONG LAT

131 Oil Well 20105747 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2306 20000622 00000000 09000 -95.17976682000 29.57159028000

132 Oil Well 20131284 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

1320 19980904 00000000 06100 -95.16869882000 29.57136357000

135 Oil Well 20132242 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

1845 19991214 00000000 06100 -95.17239043000 29.57157146000

137 Oil Well 20131286 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2139 20000925 00000000 06600 -95.18698474000 29.57234982000

139 Oil Well 20131540 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

1829 00000000 00000000 06100 -95.17699461000 29.57211242000

140 Oil Well 20130629 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2132 20010114 00000000 06110 -95.18826244000 29.57249533000

144 Oil Well 20130399 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

1314 19850725 00000000 06101 -95.16876695000 29.57224672000

145 Oil Well 20130428 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

1316 20000413 00000000 06020 -95.16675378000 29.57226951000

151 Oil Well 20130847 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2134A 20000704 00000000 06150 -95.18793107000 29.57362425000

153 Oil Well 20105755 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

1817 20000526 00000000 06045 -95.17767778000 29.57350666000



Clear Creek Summary of Oil and Gas Wells within Project Area

PBSJ_ID Status/Type API Number OPERATOR LEASE_NAME WELLID COMPLETION PLUG_DATE TOTAL_DEPT LONG LAT

161 Oil Well 20105756 EXXON 

CORP.

KIESLING,A.E. & 

DIXON,T.K. 

A/C#1

16 00000000 00000000 06040 -95.17948095000 29.57471321000

165 Oil Well 20132488 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

1246 20020605 00000000 06140 -95.17788851000 29.57551723000

168 Oil Well 20130419 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

604 20001102 00000000 06021 -95.17032540000 29.57545278000

171 Oil Well 20132133 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

1329 19890602 00000000 06112 -95.17686024000 29.57625347000

175 Oil Well 20131571 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

1245 20000810 00000000 07800 -95.17871542000 29.57700955000

230 Oil Well 201 -95.29777627000 29.61077043000

232 Oil Well 20105536 ISLAND 

EXPLORATIO

N

RYEMAN, J. 2 00000000 00000000 00000 -95.29400205000 29.61108741000

238 Oil Well 20131305 SMITH, L C 

PRODUCTIO

N

ODEN, SYDNOR 1 19821210 00000000 04543 -95.29232035000 29.61192808000

244 Oil Well 201 -95.29657204000 29.61243343000

245 Oil Well 20105539 ISLAND 

EXPLORATIO

N

RYEMAN, J. 1 00000000 00000000 00000 -95.29396876000 29.61242440000

252 Oil Well 20181333 ALEXANDER, 

JOHN

IRVIN, W. H. 4 00000000 00000000 00000 -95.29939929000 29.61330464000

257 Oil Well 201 -95.29188567000 29.61371406000

260 Oil Well 201 -95.29409938000 29.61392825000

261 Oil Well 20105528 -95.29939976000 29.61447273000

270 Oil Well 20105532 -95.29954830000 29.61537167000

273 Oil Well 20105531 -95.29658053000 29.61548884000

46 Oil/Gas Well 20130581 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2753 20000613 00000000 06182 -95.17301450000 29.56451437000



Clear Creek Summary of Oil and Gas Wells within Project Area

PBSJ_ID Status/Type API Number OPERATOR LEASE_NAME WELLID COMPLETION PLUG_DATE TOTAL_DEPT LONG LAT

104 Oil/Gas Well 20105810 EXXON 

CORP.

SCOTT, GEO. A 

& BEAMER 

LOUISE S.

30 00000000 00000000 06044 -95.18172696000 29.56942760000

107 Oil/Gas Well 20105750 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2303 19960308 00000000 06045 -95.17689649000 29.56942006000

116 Oil/Gas Well 20131211 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2309 19980825 00000000 06126 -95.17832970000 29.57026918000

125 Oil/Gas Well 20105748 EXXON 

MOBIL 

CORPORATI

ON

OWENS, J. D. 5 00000000 00000000 06044 -95.17922133000 29.57108624000

146 Oil/Gas Well 20105749 EXXON 

CORP.

OWENS, J. D. 4 00000000 00000000 06034 -95.18153230000 29.57278537000

149 Oil/Gas Well 20132120 EXXON 

MOBIL 

CORPORATI

ON

KIESLING, A. E. 

& DIXON, T. K.

40 20011027 00000000 06100 -95.17673061000 29.57299358000

154 Oil/Gas Well 20105777 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

1310 19940420 00000000 06050 -95.17348614000 29.57384983000

155 Oil/Gas Well 20105772 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

602 20001127 00000000 06041 -95.16968382000 29.57386797000

158 Oil/Gas Well 20105914 EXXON 

MOBIL 

CORPORATI

ON

OLCOTT GU 2 1 19630324 00000000 00000 -95.20327835000 29.57510708000

169 Oil/Gas Well 20105792 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2208I 19871113 00000000 06047 -95.18607629000 29.57602538000

170 Oil/Gas Well 20105773 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

501 20010313 00000000 00000 -95.17190263000 29.57603412000



Clear Creek Summary of Oil and Gas Wells within Project Area

PBSJ_ID Status/Type API Number OPERATOR LEASE_NAME WELLID COMPLETION PLUG_DATE TOTAL_DEPT LONG LAT

173 Oil/Gas Well 20105788 HUMBLE OIL 

& REFINING 

CO.

WEST 

PRODUCTION 

COMPANY A/C 

#7

12 00000000 00000000 06044 -95.17784145000 29.57679316000

174 Oil/Gas Well 20107771 EXXON 

MOBIL 

CORPORATI

ON

KIESLING, A.E. & 

DIXON, T.K.A/C1

20 00000000 00000000 08200 -95.18296925000 29.57701513000

176 Oil/Gas Well 20105758 EXXON 

CORP.

KIESLING,A.E. & 

DIXON,T.K. 

A/C#1

14 00000000 00000000 06074 -95.18360665000 29.57771771000

177 Oil/Gas Well 20105789 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

1111 19870507 00000000 06044 -95.17951173000 29.57824825000

178 Oil/Gas Well 20105759 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

1713 20010502 00000000 06100 -95.18612854000 29.57935907000

180 Oil/Gas Well 20105790 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

1010 19971208 00000000 06044 -95.18186719000 29.57970375000

183 Oil/Gas Well 20105791 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIG

909 19991013 00000000 06033 -95.18427993000 29.58135956000

184 Oil/Gas Well 20130008 HUMBLE OIL 

& REFINING 

CO.

FRIENDSWOOD 

UNIT 36

1 00000000 00000000 08012 -95.18390026000 29.58184908000

187 Oil/Gas Well 20105955 EXXON 

CORP.

WEST 

PRODUCTION 

COMPANY A/C 

#3

18 00000000 00000000 06046 -95.18051819000 29.58261693000

189 Oil/Gas Well 20130921 EXXON 

MOBIL 

CORPORATI

ON

WEST 

PRODUCTION 

CO. A/C 3

29 19970820 00000000 08121 -95.18252470000 29.58328219000

191 Oil/Gas Well 20105952 EXXON 

MOBIL 

CORPORATI

ON

WEST 

PRODUCTION 

COMPANY A/C 

#3

23 00000000 00000000 06044 -95.18526004000 29.58430339000



Clear Creek Summary of Oil and Gas Wells within Project Area

PBSJ_ID Status/Type API Number OPERATOR LEASE_NAME WELLID COMPLETION PLUG_DATE TOTAL_DEPT LONG LAT

255 Oil/Gas Well 201 -95.29659776000 29.61327837000

267 Oil/Gas Well 201 -95.29311082000 29.61487917000

274 Oil/Gas Well 20180123 BOCK, 

NORMAN A.

1 19640900 00000000 00000 -95.29405693000 29.61555689000

8 Permitted Location 03932820 TRAINING WELL -95.28427543000 29.55844683000

31 Permitted Location 201 -95.19085653000 29.56282267000

122 Permitted Location 20132019 EXXON 

CORP.

WEBSTER 

FIELD UNIT

1840 00000000 00000000 00000 -95.17120722000 29.57071992000

163 Permitted Location 201 -95.18564874000 29.57565030000

250 Permitted Location 201 -95.29869649000 29.61288342000

251 Permitted Location 201 -95.29423287000 29.61278625000

263 Permitted Location 201 -95.29187685000 29.61435445000

279 Permitted Location 201 -95.29313366000 29.61635911000

284 Permitted Location 20131703 GREAT 

WESTERN 

MINERALS 

INC.

MAINLAND 1 00000000 00000000 00000 -95.29392061000 29.61703935000

66 Plugged Gas Well 20130922 EXXON 

CORP.

WEBSTER 

FIELD UNIT

1825 19790111 19810317 01400 -95.16878279000 29.56663284000

221 Plugged Gas Well 20130477 MCCARTER, 

A. NELSON

PLATT 1 19760808 19930930 05500 -95.29995804000 29.60815119000

225 Plugged Gas Well 20130516 MCCARTER, 

A. NELSON

PLATT 2 19760419 19930927 04867 -95.29986865000 29.60928784000

239 Plugged Gas Well 201 -95.30347582000 29.61230204000

241 Plugged Gas Well 20180368 MCCARTER, 

A. NELSON, 

INC.

IRWIN, H. W. -A- 1 19790727 19800507 03158 -95.29849110000 29.61228685000

242 Plugged Gas Well 201 -95.30283780000 29.61248888000

248 Plugged Gas Well 20130859 MCCARTER, 

A. NELSON, 

INC.

BARLOW, JOE 1 19780627 19800508 04600 -95.29321999000 29.61258954000

256 Plugged Gas Well 201 -95.30180847000 29.61384465000

269 Plugged Gas Well 20131009 ACCO OIL & 

GAS 

COMPANY

SIADOUS 

ESTATE

6 19800323 19840330 05750 -95.30398455000 29.61535498000

10 Plugged Oil Well 20105866 EXXON 

CORP.

WEBSTER 

FIELD UNIT

3820 00000000 00000000 06048 -95.19282954000 29.55655564000

14 Plugged Oil Well 20105876 EXXON 

CORP.

GRAY, E. A. 

GDN.

8 00000000 19801017 06039 -95.18928785000 29.55794944000

15 Plugged Oil Well 16781033 GRAY, E. A., 

GDN.

-95.19433386000 29.55847282000



Clear Creek Summary of Oil and Gas Wells within Project Area

PBSJ_ID Status/Type API Number OPERATOR LEASE_NAME WELLID COMPLETION PLUG_DATE TOTAL_DEPT LONG LAT

16 Plugged Oil Well 201 -95.19198758000 29.55849525000

18 Plugged Oil Well 167 -95.19465311000 29.55902259000

19 Plugged Oil Well 20105868 EXXON 

CORP.

GRAY, E. A., 

GDN.

16 00000000 00000000 00000 -95.19826125000 29.55999664000

20 Plugged Oil Well 20105874 EXXON 

CORP.

GRAY, E. A. 

GDN.

10 00000000 19801020 06052 -95.19393308000 29.56007921000

21 Plugged Oil Well 20105890 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

3905 00000000 19951010 06041 -95.18660927000 29.56024211000

23 Plugged Oil Well 20105881 EXXON 

CORP.

WEBSTER 

FIELD UNIT

3803 00000000 00000000 06080 -95.19247589000 29.56141208000

25 Plugged Oil Well 20105873 EXXON 

CORP.

WEBSTER 

FIELD UNIT

3811 00000000 00000000 06040 -95.19676336000 29.56180517000

29 Plugged Oil Well 20105894 EXXON 

CORP.

SETTEGAST, J. 

J. JR. TR.

1 00000000 19931015 06040 -95.18786814000 29.56226697000

30 Plugged Oil Well 039 -95.25876841000 29.56428097000

32 Plugged Oil Well 20105880 EXXON 

CORP.

GRAY, E. A., 

GDN.

4 00000000 00000000 06079 -95.19542321000 29.56307962000

33 Plugged Oil Well 20105869 EXXON 

CORP.

GRAY, E. A. 

GDN.

15 00000000 00000000 00000 -95.20255323000 29.56342659000

34 Plugged Oil Well 20105823 EXXON 

CORP.

SCOTT, GEO. A 

& BEAMER 

LOUISE S.

17 00000000 19861205 06045 -95.18390455000 29.56297759000

35 Plugged Oil Well 20105861 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

3801 19900719 20070102 06013 -95.19011713000 29.56355510000

38 Plugged Oil Well 20181649 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2701 19851119 19860425 05970 -95.18620043000 29.56412004000

47 Plugged Oil Well 201 -95.20445666000 29.56544022000

48 Plugged Oil Well 201 -95.19829114000 29.56550045000

52 Plugged Oil Well 20105746 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2401 00000000 20010209 06089 -95.17053266000 29.56530076000

54 Plugged Oil Well 20105871 EXXON 

CORP.

GRAY, E. A. 

GDN.

13 00000000 00000000 06056 -95.20276507000 29.56661316000



Clear Creek Summary of Oil and Gas Wells within Project Area
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61 Plugged Oil Well 20131528 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2408I 19940724 19960610 06100 -95.17060392000 29.56640184000

67 Plugged Oil Well 20105752 EXXON 

CORP.

OWENS, J. D. 1 00000000 20071116 06049 -95.17286183000 29.56681397000

71 Plugged Oil Well 20105878 EXXON 

CORP.

GRAY, E. A., 

GDN.

6 00000000 00000000 00000 -95.20138455000 29.56782625000

73 Plugged Oil Well 20105820 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2720 00000000 19970430 06042 -95.19034298000 29.56757697000

76 Plugged Oil Well 20105922 WEST EAST 

GAS CO.

TINKLER, W. F. 1 00000000 19850814 05984 -95.20435837000 29.56835225000

78 Plugged Oil Well 20182952 1 00000000 19811002 06057 -95.20608114000 29.56844912000

79 Plugged Oil Well 20105771 EXXON 

CORP.

KIESLING,A.E. & 

DIXON,T.K. 

A/C#1

1 00000000 00000000 00000 -95.16890378000 29.56742886000

81 Plugged Oil Well 20130785 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2308 19840504 19960521 06115 -95.17492730000 29.56764080000

82 Plugged Oil Well 20105803 EXXON 

CORP.

SCOTT, GEO. A 

& BEAMER 

LOUISE S.

37 00000000 19871215 06062 -95.18804764000 29.56808245000

95 Plugged Oil Well 20105751 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2302 19880511 19910710 06054 -95.17500823000 29.56841266000

100 Plugged Oil Well 20105860 EXXON 

CORP.

JONES, J. L. SR. -

B-

1 00000000 19881025 06041 -95.19979197000 29.56942972000

105 Plugged Oil Well 20105770 EXXON 

CORP.

KIESLING,A.E. & 

DIXON,T.K. 

A/C#1

2 00000000 19871228 06050 -95.17081516000 29.56913910000

106 Plugged Oil Well 20105912 HUMBLE OIL 

& REFINING 

CO.

2 00000000 00000000 00000 -95.20427087000 29.57010494000

111 Plugged Oil Well 20105804 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2736 00000000 19800505 06082 -95.19060220000 29.57018988000



Clear Creek Summary of Oil and Gas Wells within Project Area

PBSJ_ID Status/Type API Number OPERATOR LEASE_NAME WELLID COMPLETION PLUG_DATE TOTAL_DEPT LONG LAT

119 Plugged Oil Well 20105782 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

1302 19960326 20071022 05820 -95.16634652000 29.57021063000

123 Plugged Oil Well 20181704 EXXON 

CORP.

WEST 

PRODUCTION 

COMPANY A/C 

#2

21 00000000 00000000 00000 -95.18809166000 29.57130375000

126 Plugged Oil Well 20180382 EXXON 

CORP.

OLCOTT G U 2 2 19800607 19801224 06044 -95.20635905000 29.57195630000

128 Plugged Oil Well 20105911 HUMBLE OIL 

& REFINING 

CO.

MOORE, W. W. 1 00000000 19720805 06043 -95.20261602000 29.57202163000

136 Plugged Oil Well 201 -95.17485531000 29.57173805000

138 Plugged Oil Well 20105754 EXXON 

CORP.

KIESLING,A.E. & 

DIXON,T.K. 

A/C#1

18 00000000 20030905 06046 -95.17537563000 29.57203713000

147 Plugged Oil Well 201 -95.17062408000 29.57249819000

148 Plugged Oil Well 20105796 EXXON 

CORP.

WEST 

PRODUCTION 

COMPANY A/C 

#2

4 00000000 19821129 06039 -95.18665641000 29.57295900000

156 Plugged Oil Well 20105794 EXXON 

CORP.

WEST 

PRODUCTION 

COMPANY A/C 

#2

6 00000000 19821118 06038 -95.18388129000 29.57440772000

172 Plugged Oil Well 20105757 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

1815 20000820 20010201 06040 -95.18189248000 29.57653425000

181 Plugged Oil Well 20105768 HUMBLE OIL 

& REFINING 

CO.

KIESLING,A.E. & 

DIXON,T.K. 

A/C#2

4 00000000 00000000 00000 -95.18844007000 29.58080685000

185 Plugged Oil Well 20105907 EXXON 

CORP.

OLCOTT GAS 

UNIT NO. 1

5 00000000 00000000 06044 -95.19071997000 29.58234649000

188 Plugged Oil Well 20105908 EXXON 

CORP.

1 00000000 20041101 06082 -95.18906835000 29.58340018000

190 Plugged Oil Well 20180378 EXXON 

CORP.

WEBSTER 

FIELD UNIT

322 19800516 19801222 06045 -95.18292307000 29.58383943000

214 Plugged Oil Well 20131523 APACHE 

EXPLORATIO

N, INC. (I)

NUSSBAUM, 

SAM

4 19830303 19931005 04813 -95.29427904000 29.60556553000



Clear Creek Summary of Oil and Gas Wells within Project Area

PBSJ_ID Status/Type API Number OPERATOR LEASE_NAME WELLID COMPLETION PLUG_DATE TOTAL_DEPT LONG LAT

215 Plugged Oil Well 20131226 APACHE 

EXPLORATIO

N, INC. (I)

NUSSBAUM, 

SAM

1 19820128 19931005 05208 -95.29353739000 29.60629800000

216 Plugged Oil Well 201 -95.30083002000 29.60697093000

223 Plugged Oil Well 201 -95.30239476000 29.60881991000

224 Plugged Oil Well 20130838 MCCARTER, 

A. NELSON, 

INC.

COASTAL 

RENTAL EG. CO.

1 19780522 19810714 04698 -95.29222120000 29.60897038000

231 Plugged Oil Well 20105518 ALEXANDER, 

JOHN

IRVIN, W. H. 7 00000000 19980521 04400 -95.29645157000 29.61075580000

235 Plugged Oil Well 20105519 ALEXANDER, 

JOHN

IRVIN, W. H. 6 19740114 19980528 04100 -95.29655438000 29.61170461000

237 Plugged Oil Well 20181334 ALEXANDER, 

JOHN

IRVIN, W. H. 5 00000000 00000000 00000 -95.29774429000 29.61195180000

247 Plugged Oil Well 201 -95.30338984000 29.61281806000

249 Plugged Oil Well 20182861 2 00000000 19860326 00000 -95.29171327000 29.61263025000

253 Plugged Oil Well 20181332 ALEXANDER, 

JOHN

IRVIN, W. H. 3 00000000 00000000 00000 -95.29777547000 29.61327426000

265 Plugged Oil Well 20105530 MEDALLION 

OIL 

COMPANY

RYEMON, MARY 4 00000000 19740624 04700 -95.29778045000 29.61463926000

266 Plugged Oil Well 20105533 MEDALLION 

OIL 

COMPANY

RYEMON, MARY 1 00000000 19740703 04700 -95.29657204000 29.61467639000

268 Plugged Oil Well 20181952 JONES, DOY BLOODWORTH - 

KNOLL, ALFRED

1 19661029 19860320 03530 -95.29223853000 29.61491339000

272 Plugged Oil Well 20105529 MEDALLION 

OIL 

COMPANY

RYEMON, MARY 5 00000000 19740328 00000 -95.29775184000 29.61546653000

275 Plugged Oil Well 201 -95.30074625000 29.61582222000

276 Plugged Oil Well 201 -95.29191017000 29.61560058000

281 Plugged Oil Well 201 -95.30076333000 29.61678567000

22 Plugged Oil/Gas Well 20105889 EXXON 

CORP.

WEBSTER 

FIELD UNIT

3906 19391106 19830628 06037 -95.18921092000 29.56099287000

36 Plugged Oil/Gas Well 20105872 EXXON 

CORP.

WEBSTER 

FIELD UNIT

3812 19790718 19801024 06075 -95.19979514000 29.56423435000

53 Plugged Oil/Gas Well 20105837 EXXON 

CORP.

SCOTT, GEO. A 

& BEAMER 

LOUISE S.

3 00000000 19901016 06080 -95.18813308000 29.56587557000

63 Plugged Oil/Gas Well 20180354 EXXON 

CORP.

WEBSTER 

FIELD UNIT

1803 19790208 19810311 06054 -95.16691210000 29.56641913000



Clear Creek Summary of Oil and Gas Wells within Project Area

PBSJ_ID Status/Type API Number OPERATOR LEASE_NAME WELLID COMPLETION PLUG_DATE TOTAL_DEPT LONG LAT

121 Plugged Oil/Gas Well 20105764 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

1808 00000000 19840614 06088 -95.17279171000 29.57044032000

127 Plugged Oil/Gas Well 20105815 EXXON 

CORP.

WEBSTER 

FIELD UNIT

2725 19941008 19950818 06054 -95.18427079000 29.57145164000

186 Plugged Oil/Gas Well 20105799 EXXON 

CORP.

WEST 

PRODUCTION 

COMPANY A/C 1

1 19850114 19931118 06042 -95.18670377000 29.58278474000

192 Plugged Oil/Gas Well 201 -95.18699362000 29.58507697000

246 Plugged Oil/Gas Well 20180260 JONES, DOY ODEN, SYDNOR 1 00000000 19810820 04659 -95.29184472000 29.61244391000

283 Plugged Oil/Gas Well 201 -95.29408660000 29.61690084000

5 Sidetrack Well 20132393 ALEXANDER - 

GREADY

-95.24510490000 29.55427810000

6 Sidetrack Well 20132391 A-N-A 

OPERATING 

COMPANY, 

INC.

ALEXANDER 2 00000000 00000000 00000 -95.24320350000 29.55565610000

7 Sidetrack Well 20132364 A-N-A 

OPERATING 

COMPANY, 

INC.

WOODWARD 1 00000000 00000000 00000 -95.24314070000 29.55568200000

11 Sidetrack Well 201 -95.23106500000 29.55888860000

12 Sidetrack Well 20132394 A-N-A 

OPERATING 

COMPANY, 

INC.

ALEXANDER 3 00000000 00000000 00000 -95.25077570000 29.55963970000

13 Sidetrack Well 20132395 A-N-A 

OPERATING 

COMPANY, 

INC.

ALEXANDER 4 00000000 00000000 00000 -95.25073240000 29.55967950000

24 Sidetrack Well 20131089 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

3908 19810818 00000000 06194 -95.18736110000 29.56134280000

26 Sidetrack Well 20130784 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

3907 00000000 20070226 06155 -95.18381890000 29.56152810000



Clear Creek Summary of Oil and Gas Wells within Project Area

PBSJ_ID Status/Type API Number OPERATOR LEASE_NAME WELLID COMPLETION PLUG_DATE TOTAL_DEPT LONG LAT

28 Sidetrack Well 20131878 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

3909 20010425 00000000 06158 -95.18867520000 29.56216040000

40 Sidetrack Well 20132156 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

3825 19881118 00000000 06282 -95.18578260000 29.56429260000

41 Sidetrack Well 20132168 EXXON 

CORPORATI

ON

WEBSTER 

FIELD UNIT

5023 00000000 19890408 06171 -95.18512730000 29.56433570000

43 Sidetrack Well 20132080 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

5012 19890816 00000000 06123 -95.18353260000 29.56449420000

44 Sidetrack Well 20132465 EXXON 

MOBIL 

CORPORATI

ON

SCOTT, GEO. A 

& BEAMER, 

LOUISE S

125 20020411 00000000 06194 -95.18270580000 29.56467730000

55 Sidetrack Well 20132136 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

1842 19880609 00000000 06140 -95.16869970000 29.56573000000

60 Sidetrack Well 20132107 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

5017 20000921 00000000 06100 -95.18310230000 29.56665950000

62 Sidetrack Well 20132051 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

3824 20011213 00000000 06187 -95.19048580000 29.56700080000

70 Sidetrack Well 20130957 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2767 19910522 00000000 06262 -95.19057930000 29.56741830000

75 Sidetrack Well 20132075 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

5010 20000114 00000000 06179 -95.18767310000 29.56783156000



Clear Creek Summary of Oil and Gas Wells within Project Area

PBSJ_ID Status/Type API Number OPERATOR LEASE_NAME WELLID COMPLETION PLUG_DATE TOTAL_DEPT LONG LAT

77 Sidetrack Well 20130970 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2768 19990527 00000000 06290 -95.18946536000 29.56796099000

84 Sidetrack Well 20132023 EXXON 

MOBIL 

CORPORATI

ON

BEAMER, GEO. 

A. SCOTT & 

LOUISE S

108 00000000 00000000 06100 -95.18400377000 29.56809101000

86 Sidetrack Well 20130660 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2761 19860529 19871209 06150 -95.18727590000 29.56834090000

89 Sidetrack Well 20131808 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

1833 20010412 00000000 06159 -95.16873980000 29.56797060000

90 Sidetrack Well 20131615 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2142 20010125 00000000 06140 -95.18735285000 29.56850334000

93 Sidetrack Well 20131811 EXXON 

CORP.

WEBSTER 

FIELD UNIT

1327 00000000 00000000 00000 -95.16845690000 29.56819810000

96 Sidetrack Well 20131931 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2311 19991207 00000000 06119 -95.17615020000 29.56862700000

98 Sidetrack Well 20131724 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2786 19960101 19960925 06141 -95.18797840000 29.56899580000

102 Sidetrack Well 20132117 EXXON 

CORPORATI

ON

WEBSTER 

FIELD UNIT

5018 00000000 19880109 06167 -95.18639780000 29.56933750000

103 Sidetrack Well 20131952 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

1837 19980428 00000000 06238 -95.17049120000 29.56894710000

110 Sidetrack Well 20130591 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

1823 19870521 19961023 06183 -95.17147680000 29.56961110000



Clear Creek Summary of Oil and Gas Wells within Project Area

PBSJ_ID Status/Type API Number OPERATOR LEASE_NAME WELLID COMPLETION PLUG_DATE TOTAL_DEPT LONG LAT

112 Sidetrack Well 20130658 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2762 19990810 00000000 06158 -95.18992000000 29.57019370000

117 Sidetrack Well 20132006 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

1838 19860224 00000000 06198 -95.17242090000 29.57013410000

120 Sidetrack Well 20131983 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2312 19940929 00000000 06173 -95.17412560000 29.57044690000

124 Sidetrack Well 20130630 EXXON 

MOBIL 

CORPORATI

ON

WEST 

PRODUCTION 

CO. A/C 2

33 00000000 00000000 06193 -95.18772808000 29.57130154000

134 Sidetrack Well 20130786 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

1824 19871209 00000000 06133 -95.17540643000 29.57165572000

141 Sidetrack Well 20131955 EXXON 

CORP.

WEBSTER 

FIELD UNIT

1330 00000000 00000000 00000 -95.16833050000 29.57201920000

142 Sidetrack Well 20131752 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

1326 20000619 00000000 06180 -95.16722330000 29.57211480000

143 Sidetrack Well 20132466 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

2317 19970106 00000000 06159 -95.17994580000 29.57253770000

152 Sidetrack Well 20132014 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

1839 20010708 00000000 06123 -95.17807900000 29.57341570000

157 Sidetrack Well 20132275 EXXON 

CORP.

WEBSTER 

FIELD UNIT

2149 00000000 00000000 06167 -95.18276680000 29.57448480000

159 Sidetrack Well 20130833 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

605D 20030630 00000000 06160 -95.16978840000 29.57429160000



Clear Creek Summary of Oil and Gas Wells within Project Area

PBSJ_ID Status/Type API Number OPERATOR LEASE_NAME WELLID COMPLETION PLUG_DATE TOTAL_DEPT LONG LAT

164 Sidetrack Well 20130817 EXXON 

MOBIL 

CORPORATI

ON

WEBSTER 

FIELD UNIT

1318I 19900711 00000000 06298 -95.17250175000 29.57534765000

166 Sidetrack Well 20132182 EXXON 

MOBIL 

CORPORATI

ON

WEST 

PRODUCTION 

CO. A/C 2

48 20020605 00000000 06175 -95.18758467000 29.57588692000

167 Sidetrack Well 20132020 EXXON 

CORP.

WEBSTER 

FIELD UNIT

1841 00000000 00000000 00000 -95.18206700000 29.57577150000

179 Sidetrack Well 20132018 EXXON 

MOBIL 

CORPORATI

ON

WEST 

PRODUCTION 

CO. A/C 3

44 00000000 00000000 06142 -95.17874184000 29.57942995000

259 Sidetrack Well 20181941 SMITH, L C 

PRODUCTIO

N

FORBES, E. E. 2 19751002 00000000 00000 -95.29366330000 29.61386720000

280 Sidetrack Well 20131261 ACCO OIL & 

GAS 

COMPANY

COOKE 1 19820610 19870904 05257 -95.30119580000 29.61678010000
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OCT. 2007

NO. STATION TYPE REMOVE NEW OPER_NM SYS_NM DIA CMDTY_DESC

J
CONOCOPHILLIPS PIPE LINE 
COMPANY SWEENY TO PASADENA 18

GASOLINE/ DISTILLATES/ 
NAPTHA

H
CONOCOPHILLIPS PIPE LINE 
COMPANY

SWEENY TO MT BELVIEU EP 
SYSTEM 8.63 EP MIX/PROPANE

G
CONOCOPHILLIPS PIPE LINE 
COMPANY GULF COAST PROPANE SYSTEM 8.63 EP MIX/ PROPANE

F
CONOCOPHILLIPS PIPE LINE 
COMPANY SWEENY TO PASADENA 12.75

GASOLINE/ DISTILLATES/ 
NAPTHA

E CHEVRON PIPE LINE COMPANY SOUTH END FEEDSTOCK SYSTEM 10.75 EP MIX/PROPANE

D CONOCOPHILLIPS COMPANY PNG ROUTE Z 6.63 NATURAL GAS

C EQUISTAR CHEMICALS, LP CROSS COUNTRY PIPELINE 6.63 PROPYLENE
B EQUISTAR CHEMICALS, LP CROSS COUNTRY PIPELINE 8.63 ETHYLENE/ PROPYLENE

A TE PRODUCTS PIPELINE CO LP P66 8.63 LIQUEFIED PETROLEUM GAS

1 319+00
under 
ground 300 580 SHELL PIPELINE COMPANY LP WEST COLUMBIA - EAST HOUSTON 16 CRUDE OIL

2 319+13
ABOVE 
ground 320 380; 7 supports

ENTERPRISE PRODUCTS OPERATING 
LP SEMINOLE 14 NATURAL GAS LIQUIDS

3 319+41
ABOVE 
ground 320 380; 7 supports HOUSTON PIPE LINE COMPANY LP 3023-000 30 NATURAL GAS

4 380+00
under 
ground 300 580 KINDER MORGAN TEXAS PIPELINE, LP HOUSTON SOUTH LOOP 24 NATURAL GAS

5 380+00
under 
ground 300 580 KINDER MORGAN TEXAS PIPELINE, LP SOUTH HOUSTON LOOP 30 NATURAL GAS

6 381+00
under 
ground 300 580 SAN JACINTO GAS TRANSMISSION CO.

SAN JACINTO GAS TRANSMISSION 
CO. 16 NATURAL GAS

7 484+50
under 
ground 376 600 HOUSTON PIPE LINE COMPANY LP 3011-000 18 NATURAL GAS

1. * lines lie outside of conveyance limits, but within construction access limits.

3. ALL OTHER PIPELINES ARE UNDERGROUND, AND WILL BE RELOCATED BY DIRECTIONALLY DRILLED METHOD.
4. RELOCATED PL WILL BE A MINIMUM 5' BELOW convenyance element.

*w
id
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nc
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its

CLEAR CREEK CONVEYANCE

2. overhead/above ground lines require all new supports and be 1.5' above 100-yr elevation.

5. PIPELINES ARE IDENTIFIED FROM BEAMS DATABASE, AND ARE STATIONED AT APPROXIMATE LOCATIONS.  NO FIELD VERIFICATION HAS BEEN PREFORMED.



OCT. 2007
NO. STATION TYPE REMOVE NEW OPER_NM SYS_NM DIA CMDTY_DESC

1 TE PRODUCTS PIPELINE CO LP P66 8.63
LIQUIFIED PETROLEUM 
GAS

2
TEXAS EASTERN 
TRANSMISSION, LP LINE NO. 2-A-1 8.63 NATURAL GAS

3 vicinity
under 
ground

EXXONMOBIL PIPELINE 
COMPANY ABANDONED SYSTEMS 12.75 CRUDE OIL

4** 240 360 GENESIS PIPELINE TEXAS, L.P. CULLEN JUNCTION/WEBSTER 8.63 CRUDE OIL

5** 240 360 GENESIS PIPELINE TEXAS, L.P. CULLEN JUNCTION/WEBSTER 12.75 CRUDE OIL

6** 240 360
EXXONMOBIL PIPELINE 
COMPANY BAYTOWN - SAN ANTONIO PRDS (SAPL) 6.63 GASOLINE

7** 240 360 SEMPIPE, L.P. TX85 SUGARLAND-GATE PLANT 8.63 CRUDE OIL

MUD GULLY CONVEYANCE & DETENTION PIPELINE LIST
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1. PIPELINES ARE IDENTIFIED FROM BEAMS DATABASE, AND ARE STATIONED AT APPROXIMATE LOCATIONS.  NO FIELD VERIFICATION 
HAS BEEN PREFORMED

**pipeline corridor lines will require to be relocated (by dipping down) to allow spillway to connect up with Mud Gully.  Discharge pipes should be able to be tunneled under without 
impact to lines.
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2. RELOCATED PLS WILL BE A MINIMUM 5' BELOW  ELEMENTS

HAS BEEN PREFORMED.



OCT. 2007
NO. STATION TYPE REMOVE NEW OPER_NM SYS_NM SUBSYS_NM DIA CMDTY_DESC

1 98+00
ABOVE 
ground 75 200

HOUSTON PIPE LINE 
COMPANY LP 3023-000

PEARLAND-BAYTOWN 
18" & 30" 30 NATURAL GAS

4 supports

MARYS CREEK PIPELINE LIST

1. OVERHEAD LINE REQUIRES RELOCATION BECAUSE OF BEING BELOW REQUIRED 100-YR ELEVATION.

2. PIPELINES ARE IDENTIFIED FROM BEAMS DATABASE, AND ARE STATIONED AT APPROXIMATE LOCATIONS.  
NO FIELD VERIFICATION HAS BEEN PREFORMED.



OCT. 2007
NO. STATION TYPE REMOVE NEW OPER_NM SYS_NM DIA CMDTY_DESC

1 115+51
ABOVE 
ground ok

TEXAS PETROLEUM 
INVESTMENT CO.

FRIENDSWOOD GL 
SYSTEM 2.38 NATURAL GAS

2 97+29
UNDER 
GROUND 280 500 "SEMPIPE, L.P."

FRIENDSWOOD CRUDE 
GATHERING 3.5 CRUDE OIL

3 93+97
UNDER 
GROUND 280 500

EXXON MOBIL 
CORPORATION

FRIENDSWOOD IP (375 
PSI) GGS 10.75 NATURAL GAS

4 93+39
ABOVE 
ground ok

EXXON MOBIL 
CORPORATION FRIENDSWOOD HP GGS 8.63 NATURAL GAS

5 93+39
UNDER 
GROUND 280 500

EXXON MOBIL 
CORPORATION FRIENDSWOOD HP GGS 8.63 NATURAL GAS

6 86+29
UNDER 
GROUND 280 500

EXXON MOBIL 
CORPORATION HASTINGS LP GGS 20 NATURAL GAS

UNDER EXXON MOBIL FRIENDSWOOD GAS LIFT 

TURKEY CREEK PIPELINE LIST

7 85+20
UNDER 
GROUND 280 500

EXXON MOBIL 
CORPORATION

FRIENDSWOOD GAS LIFT 
SYSTEM 6.63 NATURAL GAS

8 82+00**
UNDER 
GROUND 280 500

EXXON MOBIL 
CORPORATION

FRIENDSWOOD GAS LIFT 
SYSTEM 14 NATURAL GAS

9 79+60
UNDER 
GROUND 280 500

"EQUISTAR CHEMICALS, 
LP"

CROSS COUNTRY 
PIPELINE 8.63 ETHYLENE

10 79+60
UNDER 
GROUND 280 500

"EQUISTAR CHEMICALS, 
LP"

CROSS COUNTRY 
PIPELINE 6.63 PROPYLENE

11 78+00
ABOVE 
ground ol

EXXON MOBIL 
CORPORATION FRIENDSWOOD HP GGS 6.63 NATURAL GAS

12 77+90
UNDER 
GROUND 280 500

EXXON MOBIL 
CORPORATION

FRIENDSWOOD GAS LIFT 
SYSTEM 6.63 NATURAL GAS

13 76+10
UNDER 
GROUND 280 500

EXXON MOBIL 
CORPORATION FRIENDSWOOD HP GGS 8.63 NATURAL GAS

14 76+05
UNDER 
GROUND 280 500

EXXON MOBIL 
CORPORATION

FRIENDSWOOD IP (375 
PSI) GGS 12.75 NATURAL GAS



OCT. 2007
NO. STATION TYPE REMOVE NEW OPER_NM SYS_NM DIA CMDTY_DESC

TURKEY CREEK PIPELINE LIST

15 73+30
UNDER 
GROUND 280 500 "SEMPIPE, L.P."

FRIENDSWOOD CRUDE 
GATHERING 6.63 CRUDE OIL

16 55+80
UNDER 
GROUND 280 500 "SEMPIPE, L.P."

FRIENDSWOOD CRUDE 
GATHERING 3.5 CRUDE OIL

17 55+80
UNDER 
GROUND 280 500 "SEMPIPE, L.P."

FRIENDSWOOD CRUDE 
GATHERING 6.63 CRUDE OIL

18
51+13 TO 
52+06

UNDER 
GROUND 280 500

EXXON MOBIL 
CORPORATION

FRIENDSWOOD GAS LIFT 
SYSTEM 14 NATURAL GAS

19
51+13 TO 
52+06

UNDER 
GROUND 280 500

EXXONMOBIL PIPELINE 
COMPANY

CORPUS CHRISTI-MT 
BELVIEU DILUTE PROPY 8.63 DILUTE PROPYLENE

20
51+13 TO 
52+06

UNDER 
GROUND 280 500

EXXONMOBIL PIPELINE 
COMPANY

MT BELVIEU - 
VICTORIA/GREENLAKE 
CHEM GR 0

CHEMICAL GRADE 
PROPYLENE

21
51+13 TO 
52+06

UNDER 
GROUND 280 500

EXXONMOBIL PIPELINE 
COMPANY IDLE SECTIONS 14

LIQUIFIED 
PETROLEUM GAS

22
51+13 TO 
52+06

UNDER 
GROUND 280 500

EXXONMOBIL PIPELINE 
COMPANY

BAYTOWN - SAN ANTONIO 
PRDS (SAPL) 6.63 GASOLINE

23
51+13 TO 
52+06

UNDER 
GROUND 280 500

EXXONMOBIL PIPELINE 
COMPANY

MT BELVIEU - 
VICTORIA/GREENLAKE 
CHEM GR 0

CHEMICAL GRADE 
PROPYLENE

24
51+13 TO 
52+06

UNDER 
GROUND 280 500

KINDER MORGAN TEJAS 
PIPELINE, LP TGPL MUSTANG 30 NATURAL GAS

25
44+51 TO 
46+71

UNDER 
GROUND 280 500

"EL PASO FIELD 
SERVICES, L.P." 15 20 NATURAL GAS

26
44+51 TO 
46+71

UNDER 
GROUND 280 500

"EQUISTAR CHEMICALS, 
LP"

MT BELVIEU TO 
CHOCOLATE BAYOU 6.63 ETHYLENE

27
44+51 TO 
46+71

UNDER 
GROUND 280 500

"EQUISTAR CHEMICALS, 
LP"

MT BELVIEU TO 
CHOCOLATE BAYOU 8.63

NATURAL GAS 
LIQUIDS



OCT. 2007
NO. STATION TYPE REMOVE NEW OPER_NM SYS_NM DIA CMDTY_DESC

TURKEY CREEK PIPELINE LIST

28
44+51 TO 
46+71

UNDER 
GROUND 280 500

CHEVRON PIPE LINE 
COMPANY

GULF COAST ETHYLENE 
SYSTEM 12.75 ETHYLENE

29
44+51 TO 
46+71

UNDER 
GROUND 280 500

ENTERPRISE PRODUCTS 
OPERATING LP 3053 30 NATURAL GAS

30
44+51 TO 
46+71

UNDER 
GROUND 280 500

"TEPPCO CRUDE 
PIPELINE, L. P." NORTH DEAN RGP 6.63

NATURAL GAS 
LIQUIDS

31 27+70
UNDER 
GROUND 280 500

EXXON MOBIL 
CORPORATION FRIENDSWOOD HP GGS 6.63 NATURAL GAS

32 21+00
ABOVE 
ground 210

250; 4 
supports

EXXON MOBIL 
CORPORATION

FRIENDSWOOD IP (375 
PSI) GGS 2.38 NATURAL GAS

33 20+10
ABOVE 
ground ok

EXXON MOBIL 
CORPORATION

FRIENDSWOOD GAS LIFT 
SYSTEM 4.5 NATURAL GAS33 20+10 ground ok CORPORATION SYSTEM 4.5 NATURAL GAS

34
17+65 TO 
18+10

UNDER 
GROUND 280 500

"GENESIS PIPELINE 
TEXAS, L.P."

CULLEN 
JUNCTION/WEBSTER 8.63 CRUDE OIL

35
17+65 TO 
18+10

UNDER 
GROUND 280 500

"GENESIS PIPELINE 
TEXAS, L.P."

CULLEN 
JUNCTION/WEBSTER 12.75 CRUDE OIL

36
17+65 TO 
18+10

UNDER 
GROUND 280 500 "SEMPIPE, L.P." FRIENDSWOOD-WEBSTER 12.75 CRUDE OIL

37
17+65 TO 
18+10

UNDER 
GROUND 280 500 "SEMPIPE, L.P."

TX1A GATE PLANT-
WEBSTER 8.63 CRUDE OIL

38 10+34
UNDER 
GROUND 280 500 "SEMPIPE, L.P."

FRIENDSWOOD CRUDE 
GATHERING 10.75 CRUDE OIL

2. ALL OTHER PIPELINES ARE UNDERGROUND, AND WILL BE RELOCATED BY DIRECTIONALLY DRILLED METHOD.

3. RELOCATED PL WILL BE A MINIMUM 10' BELOW CONVEYANCE ELEMENTS.

** PIPELINE CROSSES CHANNEL, LOCATION UNDETERMINED.

4. PIPELINES ARE IDENTIFIED FROM BEAMS DATABASE, AND ARE STATIONED AT APPROXIMATE LOCATIONS.  NO FIELD VERIFICATION HAS BEEN 
PERFORMED.

1. OVERHEAD PIPELINES ARE ASSUMED TO BE ACCEPTABLE, WITH MORE OF THE PIPE BEING EXPOSED. EXPOSED PIPE ASSUMED TO BE 
"WRAPPED" FOR PROTECTION.



4
6

30
35

2
5

3

8

9

12

1

38

33

29

41

42

40

34

13

14

19

36

28

31

39 20

18

43

1021

27

16 
  18

   2
0

33

29

43

38

30

33

19

36

33

11

18

15

30

35

30

33
33

29

38

29

38
29

29

29

29

8

8

8

8

8

35

3530

22 26 37

22 26 37

22 26 37

22
26 37

37

26

32

1    
7    9

    2
2    

13  
  23

    2
4    

25  
  32

    4
0

18

20
18

12

12

12 12  43

33
33

33
33

18  20

17

17

17

17  18

36

36

36

36

17
43

43
43

43

43

43
36

22 
   2

3   
 24

    2
5    32

20

20

20

20

17 
  18

   4
1

18
   1

7Beamer

Mykawa

Veterans

Kirby Drive

Barr
y R

ose
 Road

Old Airline
Kingsley Drive

Country 
Club Drive

Buisness Center Drive

Old  Avin

Dixie
 Fa

rm Road

BW 8

IH 45

SH 3

FM 518

SH 35

SH 288

FM 865

FM
 23

51

FM
 52

1

FM 528

FM 1128

FM
 19

59

FM
 25

53

BW 8

FM 865

SH 288

FM 518

SH 35

FM
 23

51

FM 2234

SH 3
IH 45

BW 8

Almeda

Friendswood

Brookside Village

Pearland

Figure D
Pipeline Data

Prepared for: USACE
Job No.: 044188600
Prepared by: 18827

File: N:/Clients/U_Z/USACE/Projects/Clear_Crk/044188600/figures/oil_gas/Fig_D_vr2.mxd

Scale: 1 inch = 6,000 feet
Date: 05/14/2012

Clear Creek Project

Pipeline within 1 mile of Project Area

Project Area

1 mile extent of Project Area

Texas Cities

Project Features
0 6,000 12,0003,000 Feet



 

 

Appendix D 
 

Agency Correspondence 



 

 

Appendix D-1 
 

Protected Species Correspondence 













 
Endangered Species List 

 Back to Start 

List of species by county for Texas: 

Counties Selected: Brazoria 

Select one or more counties from the following list to view a county list: 

 
   

Brazoria County 

Anderson
Andrews
Angelina
Aransas
Archer

View County List

Common Name Scientific Name Species 
Group

Listing 
Status

Species 
Image

Species 
Distribution Map

Critical 
Habitat

More 
Info

bald eagle Haliaeetus 
leucocephalus

Birds DM P

brown pelican Pelecanus 
occidentalis

Birds DM, E P

green sea turtle Chelonia mydas Reptiles E, T P

hawksbill sea 
turtle

Eretmochelys 
imbricata

Reptiles E P

Kemp's ridley sea 
turtle Lepidochelys kempii Reptiles E P

leatherback sea 
turtle

Dermochelys 
coriacea

Reptiles E P

loggerhead sea 
turtle Caretta caretta Reptiles T P

piping Plover Charadrius melodus Birds E, T P

whooping crane Grus americana Birds E, EXPN P

Page 1 of 1Southwest Region Ecological Services

5/9/2008http://www.fws.gov/southwest/es/EndangeredSpecies/lists/ListSpecies.cfm



 
Endangered Species List 

 Back to Start 

List of species by county for Texas: 

Counties Selected: Fort Bend 

Select one or more counties from the following list to view a county list: 

 
   

Fort Bend County 

Anderson
Andrews
Angelina
Aransas
Archer

View County List

Common Name Scientific Name Species 
Group

Listing 
Status

Species 
Image

Species 
Distribution Map

Critical 
Habitat

More 
Info

bald eagle Haliaeetus 
leucocephalus

Birds DM P

sharpnose Shiner Notropis 
oxyrhynchus

Fishes C No Image P

Texas prairie 
dawn-flower Hymenoxys texana Flowering 

Plants E P

whooping crane Grus americana Birds E, EXPN P

Page 1 of 1Southwest Region Ecological Services

5/9/2008http://www.fws.gov/southwest/es/EndangeredSpecies/lists/ListSpecies.cfm



 
Endangered Species List 

 Back to Start 

List of species by county for Texas: 

Counties Selected: Galveston 

Select one or more counties from the following list to view a county list: 

 
   

Galveston County 

Anderson
Andrews
Angelina
Aransas
Archer

View County List

Common Name Scientific Name Species 
Group

Listing 
Status

Species 
Image

Species 
Distribution Map

Critical 
Habitat

More 
Info

Attwater's greater 
prairie-chicken

Tympanuchus cupido 
attwateri

Birds E P

bald eagle Haliaeetus 
leucocephalus

Birds DM P

brown pelican Pelecanus 
occidentalis

Birds DM, E P

Eskimo curlew Numenius borealis Birds E P

green sea turtle Chelonia mydas Reptiles E, T P

hawksbill sea turtle Eretmochelys 
imbricata

Reptiles E P

Kemp's ridley sea 
turtle Lepidochelys kempii Reptiles E P

leatherback sea turtle Dermochelys 
coriacea

Reptiles E P

loggerhead sea turtle Caretta caretta Reptiles T P

piping Plover Charadrius melodus Birds E, T P

Page 1 of 1Southwest Region Ecological Services

5/9/2008http://www.fws.gov/southwest/es/EndangeredSpecies/lists/ListSpecies.cfm



 
Endangered Species List 

 Back to Start 

List of species by county for Texas: 

Counties Selected: Harris 

Select one or more counties from the following list to view a county list: 

 
   

Harris County 

Anderson
Andrews
Angelina
Aransas
Archer

View County List

Common Name Scientific Name Species 
Group

Listing 
Status

Species 
Image

Species 
Distribution Map

Critical 
Habitat

More 
Info

bald eagle Haliaeetus 
leucocephalus

Birds DM P

Texas prairie 
dawn-flower Hymenoxys texana Flowering 

Plants E P

Page 1 of 1Southwest Region Ecological Services

5/9/2008http://www.fws.gov/southwest/es/EndangeredSpecies/lists/ListSpecies.cfm
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Cultural Resources Correspondence 





 

 

Appendix D-3 
 

Prime Farmlands Correspondence 



Bulger, Angela G 

From: Killian, James P

Sent: Friday, April 11, 2008 1:57 PM

To: Kiniry, Laurie - Temple, TX

Cc: andrea.catanzaro@usace.army.mil; Bulger, Angela G

Subject: FW: Prime Farmlands Correspondence

Attachments: ccreek.pdf; prime_farmland_prj_feat_vr2 (2).pdf; project_features_map_JKillian.pdf

Page 1 of 1

5/9/2008

April 11, 2008 
  
  
Ms. Laurie Kiniry 
Natural Resources Conservation Service 
101 South Main Street 
Temple, TX 76501  
  
Dear Ms. Kiniry, 
  
On behalf of the USACE, please find attached the farmland conversion impact rating form AD 1006 for the 
proposed Clear Creek Flood Damage Reduction Project located immediately southeast of Houston, Texas.  Also 
attached are two of our figures displaying the project features with designated prime farmland areas by soil series 
and feature type (drainage ways, placement areas including sand pits, detention ponds, and mitigation areas).  If 
you have any questions, please contact me or Angela Bulger. 
  
  
Sincerely, 
  
  
James P. Killian, PG 
Senior Geologist 
PBS&J 
6504 Bridge Point Parkway, Suite 200 
Austin, Texas 78730 
(512) 342-3359 Direct 
(512) 925-0460 Cell 
(512) 327-6840 Receptionist 
(512) 327-2453 FAX 
jpkillian@pbsj.com 
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Bulger, Angela G 

From: Bulger, Angela G

Sent: Friday, December 05, 2008 4:56 PM

To: Kiniry, Laurie - Temple, TX

Cc: Catanzaro, Andrea SWG

Subject: USACE Requested Revision to Natural Resource Conservation Service (NRCS) LNU-Farmland Protection; 
Proposed Clear Creek Flood Risk Management Project; Brazoria, Harris and Galveston Counties, Texas 

Attachments: AD1006.pdf; Figure 2.pdf; Figure 1r.pdf

Page 1 of 2

12/9/2008

Dear Ms. Kiniry, 
  
I am submitting this revised information on behalf of the U.S Army Corps of Engineers (USACE) for the above referenced Clear
Creek Flood Risk Management Project. This information is being submitted because of new project information that has become
available since the last AD-1006 form was submitted in April, 2008. Attached is the revised completed form AD-1006 for your 
review and completion.  
  
The Clear Creek General Reevaluation Study is a flood damage reduction project that includes conveyance and detention features
and mitigation areas (Figure 1). Previously, placement areas were included in the analysis. However, it has come to the attention
of the USACE that several of the proposed placement areas have undergone development and are no longer available for
placement of material. Therefore, until new placement areas are identified during final planning stages, they are omitted from
consideration. 
  
A review of information available online indicated that the majority of the project footprint (including the entire conveyance
feature) occurs in areas identified as Urban that are exempt from the Farmland Protection Policy Act. Exempt urban areas were
identified using the NRCS USDA Web Soil Survey available online at http://websoilsurvey.nrcs.usda.gov, accessed 25 November,
2008 (Figure 2). 
  
Three project features occur within non-exempt areas. These features are included on the revised form AD-1006. Two of the 
features are mitigation sites that would be ecologically enhanced for wet coastal prairie or forest community and protected from
future development or agricultural use. The third site is a detention feature adjacent to Mud Gully. It should be noted that
approximately 88 percent of this site occurs in an area that was previously a residential neighborhood that was evacuated and
demolished over 20 years ago as part of the clean up for a Superfund Site. Since that time, the area has been allowed to revegetate.
  
The USACE appreciates your timely review of this important flood risk management project located along Clear Creek, and we
look forward to your concurrence with these proposed prime farmland impacts. Please contact me at your earliest convenience if
you have any questions concerning this proposed project or the scoring provided on the AD-1006.  I can be reached at 512-342-
3388. Thank you for your input and assistance last month with this project. I appreciate your time. 
  
Sincerely, 
  
  
Angela G. Bulger 
PBS&J 
Project Manager 
Central Sciences & Planning Division 
6504 Bridge Point Parkway, Suite 200 
Austin, TX 78730 
Phone: 512-342-3388 
Fax: 512-327-2453 
agbulger@pbsj.com 
  



U.S. Department of Agriculture

FARMLAND CONVERSION IMPACT RATING
PART I (To be completed by Federal Agency) Date Of Land Evaluation Request

Name Of Project Federal Agency Involved

Proposed Land Use County And State

PART II (To be completed by NRCS) Date Request Received By NRCS

Does the site contain prime, unique, statewide or local important farmland?
(If no, the FPPA does not apply -- do not complete additional parts of this form).

Acres Irrigated Average Farm Size

Major Crop(s) Farmable Land In Govt. Jurisdiction Amount Of Farmland As Defined in FPPA

Name Of Land Evaluation System Used Name Of Local Site Assessment System Date Land Evaluation Returned By NRCS

Yes       No

Acres: % %Acres:

PART III (To be completed by Federal Agency) Alternative Site Rating
Site A Site B Site C Site D

A. Total Acres To Be Converted Directly
B. Total Acres To Be Converted Indirectly
C. Total Acres In Site

PART IV (To be completed by NRCS) Land Evaluation Information

A. Total Acres Prime And Unique Farmland
B. Total Acres Statewide And Local Important Farmland
C. Percentage Of Farmland In County Or Local Govt. Unit To Be Converted
D. Percentage Of Farmland In Govt. Jurisdiction With Same Or Higher Relative Value

PART V (To be completed by NRCS) Land Evaluation Criterion
               Relative Value Of Farmland To Be Converted (Scale of 0 to 100 Points)

PART VI (To be completed by Federal Agency)
Site Assessment Criteria (These criteria are explained in 7 CFR 658.5(b)

Maximum
Points

1. Area In Nonurban Use
2. Perimeter In Nonurban Use
3. Percent Of Site Being Farmed
4. Protection Provided By State And Local Government
5. Distance From Urban Builtup Area
6. Distance To Urban Support Services
7. Size Of Present Farm Unit Compared To Average
8. Creation Of Nonfarmable Farmland
9. Availability Of Farm Support Services

10. On-Farm Investments
11. Effects Of Conversion On Farm Support Services
12. Compatibility With Existing Agricultural Use

TOTAL SITE ASSESSMENT POINTS 160

PART VII (To be completed by Federal Agency)

Relative Value Of Farmland (From Part V) 100
Total Site Assessment (From Part VI above or a local
site assessment) 160

TOTAL POINTS (Total of above 2 lines) 260

Site Selected: Date Of Selection
Was A Local Site Assessment Used?

Yes No
Reason For Selection:

(See Instructions on reverse side) Form AD-1006 (10-83)
This form was electronically produced by National Production Services Staff

Clear Creek General Reevaluation Study USACE, Galveston District

Flood Damage Reduction Harris and Brazoria Counties, Texas

46.0 31.0 120.0
171.0 0.0 0.0
217.0 31.0 120.0 0.0

0 0 0 0

15 2 6 3
10 6 3 0
20 4 0 0
20 0 0 0
15 0 0 0
15 0 0 0
10 10 0 9
10 0 0 0
5 3 3 3
20 1 0 1
10 0 0 0
10 0 0 0

26

0

0 0 0 0

12 16

A, B, C 11/25/08
■

Site B: 31 acre mitigation area C1.

Site A: 217 acre mitigation area X1.

Site C: 120 acre storm water detention area (Mud Gully Detention).

12 16 0

26

26 12 16 0
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Appendix D-4 
 

General Correspondence 



The following informational request letter, dated June 1, 2001, was sent to the following 
State and Federal agencies: 
 
Mr. Rusty Swafford NMFS, Habitat Conservation Division 
Mr. Eddie Seidensticker NRCS 
Mr. Mark Fisher TNRCC, Water Planning and Assessment 
Mr. Jarrett O. Woodrow TPWD 
Mr. Carlos Mendoza USFWS 
Mr. Gary D. McMahan Texas GLO 
 
Responses that were received in response to these letters also follow. 









The following letter, dated December 2, 2008, was sent to the following recipients: 
 
Ms. Sharon Parish, Section Chief EPA, Marine and Wetlands Section 
Ms. Helen E. Drummond Galveston Bay Estuary Program 
Mr. Steve Parris USFWS 
Ms. Jody Henneke Texas GLO, Coastal Resources Program 
Mr. Donald Gohmert USDA, NRCS 
Ms. L’Oreal W. Stepney TCEQ 
Mr. Rusty Swafford NMFS, Habitat Conservation Division 
Ms. Rebecca Hensley TPWD, Coastal Fisheries Division 
 
 
Letters received in response to these letters also follow. 
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Planning Aid Letter from USFWS 
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USFWS Coordination Act Report 
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1.0 INTRODUCTION 

1.1 PURPOSE OF THE BIOLOGICAL ASSESSMENT 

This Biological Assessment (BA) has been prepared to fulfill the U.S. Army Corps of Engineers’ 
(USACE), Galveston District requirements as outlined under Section 7(c) of the Endangered 
Species Act (ESA) of 1973, as amended. The Federal action requiring this assessment is the 
proposed Clear Creek General Reevaluation Study in Harris, Galveston, Brazoria, and Fort Bend 
counties, Texas. The Flood Control Act of 1968 (Public Law 91-611, Section 221) authorizes the 
proposed project. The Clear Creek General Reevaluation Plan (GRP) includes flood damage 
reduction measures (in-line detention and conveyance), preservation/ rehabilitation, and creation 
of floodplain forest, and mitigation for unavoidable impacts. For the purposes of this BA, the 
study area encompasses the Clear Lake watershed including Clear Creek and Clear Lake, but 
excluding the upper portions of Armand Bayou and Taylor Bayou. The study area consists of a 
1-mile buffer surrounding the Clear Creek reaches (including only the downstream portions of 
Armand Bayou and Taylor Bayou) and project features (Figure 1). The project area is defined as 
the footprint of the flood damage reduction measures to be constructed, including in-line 
detention and conveyance, riparian corridors, and mitigation areas with a ¼-mile buffer that has 
been extended into a contiguous polygon (Figure 2). This BA evaluates the potential impacts the 
GRP Alternative may have on federally listed threatened and endangered species identified by 
the National Marine Fisheries Service (NMFS) and U.S. Fish and Wildlife Service (USFWS). 

Agency coordination (Appendix A) was initiated with the NMFS and USFWS to determine 
which species protected under the ESA should be included in this BA. NMFS identified 11 
species: green sea turtle (Chelonia mydas), hawksbill sea turtle (Eretmochelys imbricata), 
Kemp’s ridley sea turtle (Lepidochelys kempii), leatherback sea turtle (Dermochelys coriacea), 
loggerhead sea turtle (Caretta caretta), blue whale (Balaenoptera musculus), finback whale (B. 
physalus), humpback whale (Megaptera novaengliae), sei whale (B. borealis), and sperm whale 
(Physeter macrocephalus). The five whale species receive additional protection under the Marine 
Mammal Protection Act (MMPA) (NMFS, 2012). The USFWS identified the same marine 
species and the following six additional species: brown pelican (Pelecanus occidentalis), piping 
plover (Charadrius melodus), whooping crane (Grus americana), Eskimo curlew (Numenius 
borealis), and Texas prairie dawn-flower (Hymenoxys texana). 

Additional federally protected species are listed by the Texas Parks and Wildlife Department 
(TPWD) as potentially occurring in Harris, Galveston, Brazoria, and Fort Bend counties 
(Appendices B–E: Annotated County List): jaguarundi (Herpailurus yaguarondi), Louisiana 
black bear (Ursus americanus luteolus), ocelot (Leopardus pardalis), red wolf (Canis rufus) 
(extirpated), West Indian manatee (Trichechus manatus), smalltooth sawfish (Pristis pectinata), 
Houston toad (Bufo houstonensis), interior least tern (Sterna antillarum athalassos), and red-
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cockaded woodpecker (Picoides borealis) (TPWD, 2012a–d). These additional species are not 
covered in this BA as they were not identified by the jurisdictional Federal agencies (NMFS and 
USFWS). Recently removed from the federal list of threatened and endangered species, 
peregrine falcon and bald eagle are protected under the Migratory Bird Treaty Act, and the bald 
eagle continues to receive additional protection under the Bald and Golden Eagle Protection Act 
(64 Federal Register [FR] 164:46542–46558; 72 FR 130:37346–37372); however, these bird 
species are not included in this BA as they are no longer protected under the ESA. Table 1 
presents a list of the 16 federally listed threatened and endangered species and 1 recently delisted 
species, which are addressed in this BA. 

This BA also describes the avoidance, minimization, and conservation measures proposed for 
this project relative to habitat and species covered in the BA. This BA is offered to assist 
USFWS and NMFS personnel in fulfilling their obligations under the ESA. A Draft 
Supplemental Environmental Impact Statement (DSEIS) is being prepared to further address the 
impacts of the proposed project. 

1.2 ALTERNATIVES CONSIDERED 

This section summarizes alternatives considered during the preparation of the proposed Clear 
Creek General Reevaluation Study DSEIS. Alternative flood damage reduction measures are 
addressed in the DSEIS alternatives analysis. The No Action Alternative always remains an 
alternative to the proposed action.  

1.2.1 No Action Alternative 

Under the No Action Alternative, the existing Clear Creek configuration would be retained, and 
current periodic flooding in the project area would continue. Development in the study area 
would continue to increase flows into Clear Creek, which would continue to cause increases in 
water elevation sufficient to cause flooding. 

1.2.2 General Reevaluation Plan Alternative 

The GRP Alternative includes construction of several miles of high-flow channel adjacent to the 
existing Clear Creek channel, while maintaining the existing channel and floodplain forest. 
Detention of floodwaters would also be provided in some areas where the high-flow channel 
diverges from the existing low-flow channel. All flood damage reduction measures on Clear 
Creek occur upstream of the Dixie Farm Road crossing (see Figure 2). The proposed project also 
includes modifying sections of three tributaries to Clear Creek—Mud Gully, Turkey Creek, and 
Mary’s Creek—for improved conveyance of flood flows (see Figure 2). 
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TABLE 1 
FEDERALLY LISTED THREATENED AND ENDANGERED SPECIES  

 Status2 
Common Name1 Scientific Name1 USFWS  NMFS  

PLANTS    
Texas prairie dawn-flower Hymenoxys texana E NA 

REPTILES    
Green sea turtle Chelonia mydas E, T3 E, T3 
Hawksbill sea turtle Eretmochelys imbricata E E 
Kemp’s ridley sea turtle Lepidochelys kempii E E 
Leatherback sea turtle Dermochelys coriacea E E 
Loggerhead sea turtle Caretta caretta T T 

BIRDS    
Brown pelican Pelecanus occidentalis E, DM NA 
Piping plover Charadrius melodus T w/CH NA 
Whooping crane Grus americana E, XN NA 
Eskimo curlew Numenius borealis E NA 

MAMMALS    
Blue whale Balaenoptera musculus E E/D 
Finback whale B. physalus E E/D 
Humpback whale Megaptera novaengliae E E/D 
Sei whale B. borealis E E/D 
Sperm whale Physeter macrocephalus E E/D 
1 Nomenclature follows American Ornithologist’s Union (AOU, 1998, 2000, 2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009, 2010, 2011), 
Crother et al. (2008), TPWD (2007a, 2012a–d), USFWS (2007), and NMFS (2012). 
2 USFWS – U.S. Fish and Wildlife Service; NMFS – National Marine Fisheries Service. 
E – Endangered; T – Threatened; w/CH – with designated Critical Habitat; NA – Status Not Applicable for that Agency; D – Depleted; DM – 
Delisted Taxon, Recovered, Being Monitored First Five Years; XN – Experimental Population. 
3 Green turtles are listed as threatened, except for breeding populations of green turtles in Florida and on the Pacific Coast of Mexico, which are 
listed as endangered.  
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Specifically, construction alternatives include (1) constructing 15.2 miles of 130- to 240-foot-
wide high-flow channel in two separate sections of Clear Creek; (2) detention of 485 acre-feet of 
floodwater via a high-flow channel along Clear Creek where it diverges from the existing low-
flow channel; (3) construction of a grass-lined channel on 2.4 miles of Turkey Creek to its 
confluence with Clear Creek; (4) construction of a concrete-lined channel for 0.8 mile of Mud 
Gully in the reach that is located between the northbound and southbound lanes of Beamer Road; 
and (5) construction of a 2.1-mile grass-lined channel on Mary’s Creek. 

Construction of the GRP Alternative would require excavation of material to create the high-
flow channel and in-line detention. Selection criteria used to identify placement areas (PAs) will 
include proximity to the channel and low habitat value. Excavated material will be placed in PAs 
located outside of the 500-year floodplain. The location of these project features will be 
determined prior to finalizing plan designs.  

Proposed mitigation measures associated with the project were determined using a community-
based Habitat Suitability Index (HSI) Model, based on the Habitat Evaluation Procedure (HEP) 
and cost evaluation and incremental cost analysis. Mitigation measures currently proposed 
include rehabilitation as well as restoration of bottomland forest within the study area. 

1.3 HABITAT IMPACTS AND PROPOSED MITIGATION 

The study area is located in the Coastal Prairie and Marsh Region (Gould, 1975). It is 
characterized by a diversity of features that are a result of the natural transition between 
freshwater and marine environments. The eastern portion of the study area consists of a series of 
tidally influenced marginal marine embayments bordered by Galveston Bay. The western portion 
is defined by a flat, nearly level coastal plain divided by a headward-eroding stream. The Gulf 
Coastal Plain occurs inland from extensive coastal marshlands and is gently inclined gulfward at 
about 5 feet or less per mile (Fisher et al., 1972). Surface drainage within the study area includes 
numerous tributaries (Clear Creek, Mary’s Creek, Turkey Creek, Armand Bayou, and Taylor 
Bayou) that drain into Clear Creek. Clear Creek generally flows in a southeastern to eastern 
direction. 

The Clear Creek Watershed is approximately 250 square miles in size and roughly 45 miles long 
and is situated within the counties of Harris, Galveston, Brazoria, and Fort Bend. The Clear 
Creek Watershed includes 15 to 20 tributaries, with 8 of these tributaries discharging into Clear 
Creek above the dividing line between Clear Creek and Clear Lake. Within the study area, 
significant development has occurred since 1990. In Brazoria, Galveston, and Fort Bend 
counties, single-family residential development is a significant land-use category. 

The GRP Alternative incorporates avoidance and minimization of potential impacts and includes 
preservation and rehabilitation or reestablishment of 155 acres of floodplain forest along Clear 
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Creek as part of the project design. The USACE coordinated with an Interagency Coordination 
Team that included the USFWS, TPWD, NMFS, NRCS, EPA, GLO, TCEQ, and the non-Federal 
sponsors (Harris County Flood Control) to apply a community-based HSI Model and Cost 
Effectiveness/ Incremental Cost Analysis on proposed plans to identify the preferred mitigation 
plan for unavoidable impacts of project features. According to results of the HSI Model, 
approximately 278 acres of floodplain forest habitat would be directly impacted by construction 
of flood damage reduction measures for the GRP Alternative. Proposed mitigation includes 
rehabilitation of approximately 31 acres of floodplain forest where the low-flow channel and 
connecting oxbows would be restored. These mitigation areas would provide higher-quality 
habitat than is currently available that is capable of supporting a high diversity of wildlife 
species. Mitigation areas are included in the project footprint shown on Figure 2 and acreage 
impacts are provided in Table 2.  

TABLE 2 
IMPACTS TO FLOODPLAIN FOREST FROM THE GENERAL 

REEVALUATION PLAN ALTERNATIVE INCLUDING MITIGATION  

Flood Damage Reduction Features 

Compensatory Mitigation  
(Vegetation Community 

Rehabilitation and 
Reestablishment) 

Net 
Overall 
AAHUs 

Acres 

AAHUs Acres AAHUs 
Unavoidable 

Impacts 

Design Features Providing On-
site Preservation/Rehabilitation 

and Reestablishment of 
Vegetation Community 

(Avoidance/Minimization) 
278 155 –106 31 131 25 

*Average Annual Habitat Units. 
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2.0 STATUS OF THE LISTED SPECIES 

To assess the potential impacts of the proposed project on federally listed threatened and 
endangered species, PBS&J personnel: (1) requested the list of species from the NMFS and 
USFWS to include in this BA; (2) reviewed the TPWD’s Natural Diversity Database (TXNDD), 
NMFS and USFWS literature, and other scientific data to determine species distributions, habitat 
needs, and other biological requirements; (3) interviewed recognized experts on the listed 
species, including local and regional authorities and Federal and State wildlife personnel; and (4) 
conducted a field reconnaissance, where possible, of the biological resources within the project 
area. 

Literature sources consulted for this report include the USFWS series on endangered species of 
the seacoast of the U.S. (National Fish and Wildlife Laboratories [NFWL], 1980), Federal status 
reports and recovery plans, TPWD Federal aid project reports, peer-reviewed journals, and other 
standard references including agency websites. Habitat assessments were initially based on aerial 
photography and National Wetlands Inventory (NWI) mapping and then field-verified for some 
areas. The USACE, Galveston District provided information on habitat descriptions, the HSI 
Model, and an evaluation of mitigation alternatives. Input was also solicited from State and 
Federal resource agency personnel. 

Species identified by the USFWS and NMFS for this BA are listed in Table 1 (Section 1.0). The 
following sections present the natural history of each listed species relevant to its potential 
occurrence in the study area. Section 3.0 presents the potential affects to these species and 
USACE determinations. 

2.1 TEXAS PRAIRIE DAWN-FLOWER 

2.1.1 Reasons for Status 

The Texas prairie dawn-flower (Hymenoxys texana) was federally listed as endangered on 
March 13, 1986 (51 FR 8681–8683) without critical habitat. It is also listed as endangered by the 
State of Texas. This species’ suitable habitat is limited to small geographic areas. This species 
was first discovered in 1889 and 1890 and was not encountered for almost 100 years after its 
original discovery and was thought to be extinct. There are approximately 50 known locations 
where this species exists (USFWS, 1989). Habitat destruction by urban development is the 
primary threat to this species (USFWS, 1989). 

2.1.2 Habitat 

The Texas prairie dawn-flower occurs on poorly drained, sparsely vegetated areas at the base of 
pimple (mima) mounds or other barren areas on slightly saline soils in coastal prairie grasslands 



 

 2-2 

(USFWS, 1989). Sometimes it is associated with other Texas Gulf Coastal Plain endemics such 
as the Texas windmill-grass (Chloris texensis) and Houston machaeranthera (Machaeranthera 
aurea). 

2.1.3 Range 

Texas prairie dawn-flower historically occurred within and around Houston in Fort Bend and 
Harris counties, and has been recently discovered in Trinity County (USFWS, 2007). An 
additional specimen was collected around 1879–1880 from southwest Texas between the Nueces 
and Frio rivers on the Old San Antonio Road; however, recent field research has been 
unsuccessful in relocating this population (Mahler, 1982). 

2.1.4 Distribution in Texas 

Texas prairie dawn-flower is endemic only in the state of Texas. A large population of this 
species is informally protected by the USACE within Addicks and Barker reservoirs (USFWS, 
1989). Originally limited to western and northwestern portions of Harris County, populations of 
this species have been newly discovered in northeastern and southeastern Harris County, and in 
Trinity County (USFWS 2007). Additionally, the largest known population of this species was 
recently discovered on a 100-acre tract of land owned by the Katy Prairie Conservancy (USFWS, 
2007b). 

2.1.5 Presence in the Study Area 

A letter request was submitted to USFWS in December 2001 requesting a list of species that 
should be addressed for the project. The response from USFWS noted that “a review of U.S. Fish 
and Wildlife Service files and your project information indicate that no federally listed or 
proposed threatened or endangered species are likely to occur at the project site. The project site 
is not located within officially designated critical habitat” (Appendix A). In a planning aid letter 
dated May 3, 2002, the USFWS reiterated that no federally listed or proposed threatened or 
endangered species are likely to occur at the project nor does any officially designated critical 
habitat occur in the project area. However, according to TPWD TXNDD (2007), there is a 
known occurrence of Texas prairie dawn-flower in southeastern Harris County, within the study 
area. The study area is within the known range of the species, and it is possible that other 
unrecorded populations are present within the study area, particularly where suitable habitat is 
present.  

A review of historic and recent aerial photography for the project area has identified three areas 
that could support potential habitat for the Texas prairie dawn-flower; however, none of these 
occur within the project foot print. Field reconnaissance indicate that one area has been leveled 
and filled and is now a fallow field. The other two potential areas were located within proposed 
mitigation sites that are no longer part of the mitigation plan. As part of the habitat assessment 
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process conducted in support of the modeling effort, these proposed mitigation sites were visited 
and evaluated by representatives of USACE, TPWD, and USFWS. Although official surveys for 
the plant were not conducted, USACE has determined that because of physical changes in the 
topography at the potential sites, the areas identified through review of aerial photography are 
not currently likely to support habitat appropriate for the Texas prairie dawn-flower. 

2.2 GREEN SEA TURTLE 

2.2.1 Reasons for Status 

The green turtle (Chelonia mydas) was listed on July 28, 1978 as threatened except for Florida 
and the Pacific Coast of Mexico (including the Gulf of California) where it was listed as 
endangered (43 FR 32808). The greatest cause of decline in green turtle populations is 
commercial harvest for eggs and food. Other turtle parts are used for leather and jewelry, and 
small turtles are sometimes stuffed for curios. Incidental catch during commercial shrimp 
trawling is a continued source of mortality that adversely affects recovery. It is estimated that 
before the implementation of turtle excluder device (TED) requirements, the offshore 
commercial shrimp fleet captured about 925 green turtles a year, of which approximately 225 
would die. Most turtles killed are juveniles and subadults. Various other fishing operations also 
negatively affect this species (NMFS, 2012). Epidemic outbreaks of fibropapilloma or “tumor” 
infections recently have occurred on green sea turtles, especially in Hawaii and Florida, posing a 
severe threat. The cause of these outbreaks is largely unknown, but it could be caused by a viral 
infection (Barrett, 1996). This species is also subject to various negative impacts shared by sea 
turtles in general.  

2.2.2 Habitat 

The green turtle primarily utilizes shallow habitats such as lagoons, bays, inlets, shoals, estuaries, 
and other areas with an abundance of marine algae and seagrasses. Individuals observed in the 
open ocean are believed to be migrants en route to feeding grounds or nesting beaches (Meylan, 
1982). Hatchlings often float in masses of sea plants (e.g., rafts of sargassum) in convergence 
zones. Coral reefs and rocky outcrops near feeding pastures often are used as resting areas. The 
adults are primarily herbivorous, while the juveniles consume more invertebrates. Foods 
consumed include seagrasses, macroalgae and other marine plants, mollusks, sponges, 
crustaceans, and jellyfish (Mortimer, 1982). 

Terrestrial habitat is typically limited to nesting activities, although in some areas, such as 
Hawaii and the Galápagos Islands, they will bask on beaches (Balazs, 1980). They prefer high-
energy beaches with deep sand, which may be coarse to fine, with little organic content. At least 
in some regions, they generally nest consistently at the same beach, which is apparently their 
natal beach (Allard et al., 1994; Meylan et al., 1990), although an individual might switch to a 
different nesting beach within a single nesting season. 
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2.2.3 Range 

The green turtle is a circumglobal species in tropical and subtropical waters. In U.S. Atlantic 
waters, it occurs around the U.S. Virgin Islands, Puerto Rico, and from Massachusetts to Texas. 
Major nesting activity occurs on Ascension Island, Aves Island (Venezuela), Costa Rica, and in 
Surinam. Relatively small numbers nest in Florida, with even smaller numbers in Georgia, North 
Carolina, and Texas (Hirth, 1997; NMFS and USFWS, 1991a). 

2.2.4 Distribution in Texas 

The green turtle in Texas inhabits shallow bays and estuaries where its principal foods, the 
various marine grasses, grow (Bartlett and Bartlett, 1999). Its population in Texas has suffered a 
decline similar to that of its world population. In the mid to late nineteenth century, Texas waters 
supported a green turtle fishery. Most of the turtles were caught in Matagorda Bay, Aransas Bay, 
and the lower Laguna Madre, although a few also came from Galveston Bay. By 1900, however, 
the fishery had virtually ceased to exist. Turtles continued to be hunted sporadically for awhile, 
the last Texas turtler hanging up his nets in 1935. Incidental catches by anglers and shrimpers 
were sometimes marketed prior to 1963, when it became illegal to do so (Hildebrand, 1982). 

Green turtles still occur in these same bays today but in much-reduced numbers (Hildebrand, 
1982). While green turtles prefer to inhabit bays with seagrass meadows, they may also be found 
in bays that are devoid of seagrasses. The green turtles in these Texas bays are mainly small 
juveniles. Adults, juveniles, and even hatchlings are occasionally caught on trotlines or by 
offshore shrimpers or are washed ashore in a moribund condition. 

Green turtle nests are rare in Texas. Five nests were recorded at the Padre Island National 
Seashore in 1998, none in 1999, and one in 2000 (National Park Service [NPS], 2006; Shaver, 
2000). Between 2001 and 2005, up to five nests per year were recorded from the Texas coast 
(Shaver, 2006). Two green turtle nests were recorded each year at Padre Island National 
Seashore during 2006 and 2007 (NPS, 2007). Green turtles, however, nest more frequently in 
Florida and in Mexico. Since long migrations of green turtles from their nesting beaches to 
distant feedings grounds are well documented (Green, 1984; Meylan, 1982), the adult green 
turtles occurring in Texas may be either at their feeding grounds or in the process of migrating to 
or from their nesting beaches. The juveniles frequenting the seagrass meadows of the bay areas 
may remain there until they move to other feeding grounds or, perhaps, once having attained 
sexual maturity, return to their natal beaches outside of Texas to nest. 

2.2.5 Presence in the Study Area 

While the green turtle occasionally occurs along the Texas coast and juveniles can be found in 
inshore waters, the species more frequently occurs along the South Texas coast. No green turtle 
nests have been recorded from the study area (NPS, 2007), largely because of the lack of suitable 
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nesting habitat. It is possible but unlikely that this species would occur within the study area. The 
species would not be present within the project area.  

2.3 HAWKSBILL SEA TURTLE 

2.3.1 Reasons for Status 

The hawksbill sea turtle (Eretmochelys imbricata) was federally listed as endangered on June 2, 
1970 (35 FR 8495) with critical habitat designated in Puerto Rico on May 24, 1978 (43 FR 
22224). The greatest threat to this species is harvest to supply the market for tortoiseshell and 
stuffed turtle curios (Meylan and Donnelly, 1999). Hawksbill shell (bekko) commands high 
prices. Japanese imports of raw bekko between 1970 and 1989 totaled 713,850 kilograms, 
representing more than 670,000 turtles. The hawksbill is also used in the manufacture of leather, 
oil, perfume, and cosmetics (NMFS, 2007). 

Other threats include destruction of breeding locations by beach development, incidental take in 
lobster and Caribbean reef fish fisheries, pollution by petroleum products (especially oil-tanker 
discharges), entanglement in persistent marine debris, and predation on eggs and hatchlings 
(Meylan, 1992). In American Samoa, most sea turtles and eggs encountered by villagers are 
harvested (Tuato’o-Bartley et al., 1993). See USFWS (1998) for detailed information on certain 
threats, including beach erosion, beach armoring, beach nourishment, sand mining, artificial 
lighting, beach cleaning, increased human presence, recreational beach equipment, predation, 
and poaching. In 1998, NMFS designated critical habitat near Isla Mona and Isla Monito, Puerto 
Rico, seaward to 5.6 kilometers (63 FR 46693–46701). 

2.3.2 Habitat 

Hawksbills generally inhabit coastal reefs, bays, rocky areas, passes, estuaries, and lagoons, 
where they occur at depths of less than 70 feet. Like some other sea turtle species, hatchlings are 
sometimes found floating in masses of marine plants (e.g., sargassum rafts) in the open ocean 
(NFWL, 1980). Hawksbills re-enter coastal waters when they reach a carapace length of 
approximately 20 to 25 centimeters. Coral reefs are widely recognized as the resident foraging 
habitat of juveniles, subadults, and adults. This habitat association is undoubtedly related to their 
diet of sponges, which need solid substrate for attachment. Hawksbills also occur around rocky 
outcrops and high-energy shoals, which are also optimum sites for sponge growth. In Texas, 
juvenile hawksbills are associated with stone jetties (NMFS, 2012). 

While this species is omnivorous, it prefers invertebrates, especially encrusting organisms, such 
as sponges, tunicates, bryozoans, mollusks, corals, barnacles, and sea urchins. Pelagic species 
consumed include jellyfish and fish, and plant material such as algae, sea grasses, and mangroves 
have been reported as food items for this turtle (Carr, 1952; Mortimer, 1982; Musick, 1979; 
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Pritchard, 1977; Rebel, 1974). The young are reported to be somewhat more herbivorous than 
adults (Ernst and Barbour, 1972). 

Terrestrial habitat is typically limited to nesting activities. The hawksbill, which is typically a 
solitary nester, nests on undisturbed, deep-sand beaches, from high-energy ocean beaches to tiny 
pocket beaches several meters wide bounded by crevices of cliff walls. Typically, the sand 
beaches are low energy, with woody vegetation, such as sea grape (Coccoloba uvifera), near the 
waterline (National Research Council [NRC], 1990). 

2.3.3 Range 

The hawksbill is circumtropical, occurring in tropical and subtropical seas of the Atlantic, 
Pacific, and Indian oceans (Witzell, 1983). This species is probably the most tropical of all 
marine turtles, although it does occur in many temperate regions. The hawksbill sea turtle is 
widely distributed in the Caribbean Sea and western Atlantic Ocean, with representatives of at 
least some life history stages regularly occurring in southern Florida and the northern Gulf 
(especially Texas), south to Brazil (NMFS, 2012). In the continental U.S., the hawksbill largely 
nests in Florida where it is sporadic at best (NFWL, 1980). A major nesting beach exists on 
Mona Island, Puerto Rico. Elsewhere in the western Atlantic, hawksbills nest in small numbers 
along the Gulf Coast of Mexico, the West Indies, and along the Caribbean coasts of Central and 
South America (Musick, 1979). 

2.3.4 Distribution in Texas 

Texas is the only state outside of Florida where hawksbills are sighted with any regularity. Most 
of these sightings involve posthatchlings and juveniles and are primarily associated with stone 
jetties. These small turtles are believed to originate from nesting beaches in Mexico (NMFS, 
2012). On June 13, 1998, the first hawksbill nest recorded on the Texas coast was found at Padre 
Island National Seashore. This nest remains the only documented hawksbill nest on the Texas 
coast (NPS, 2007; Shaver, 2006). 

2.3.5 Presence in the Study Area 

No documented records of hawksbills exist from Harris, Galveston, Brazoria, and Fort Bend 
counties (Dixon, 2000), and no hawksbills nests have been recorded from the study area (NPS, 
2007), largely because of the lack of suitable nesting habitat. Nonetheless, this species is of 
potential occurrence in the study area. However, no potential habitat exists for this species within 
the project area.  
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2.4 KEMP’S RIDLEY SEA TURTLE 

2.4.1 Reasons for Status 

Kemp’s ridley sea turtle (Lepidochelys kempii) was listed as endangered throughout its range on 
December 2, 1970 (35 FR 18320). Populations of this species have declined since 1947, when an 
estimated 42,000 females nested in one day (Hildebrand, 1963), to a total nesting population of 
approximately 1,000 in the mid-1980s. The decline of this species was primarily the result of 
human activities including collection of eggs, fishing for juveniles and adults, killing adults for 
meat and other products, and direct take for indigenous use. In addition to these sources of 
mortality, Kemp’s ridleys have been subject to high levels of incidental take by shrimp trawlers 
(NMFS, 2012; USFWS and NMFS, 1992). The NRC Committee on Sea Turtle Conservation 
estimated in 1990 that 86 percent of the human-caused deaths of juvenile and adult loggerheads 
and Kemp’s ridleys resulted from shrimp trawling (Campbell, 1995). Before the implementation 
of TEDs, estimates showed that the commercial shrimp fleet killed between 500 and 5,000 
Kemp’s ridleys each year (NMFS, 2012). Kemp’s ridleys have also been taken by pound nets, 
gill nets, hook and line, crab traps, and longlines. 

Another problem shared by adult and juvenile sea turtles is the ingestion of manmade debris and 
garbage. Postmortem examinations of sea turtles found stranded on the south Texas coast from 
1986 through 1988 revealed 54 percent (60 of the 111 examined) of the sea turtles had eaten 
some type of marine debris. Plastic materials were most frequently ingested and included pieces 
of plastic bags, Styrofoam, plastic pellets, balloons, rope, and fishing line. Nonplastic debris such 
as glass, tar, and aluminum foil were also ingested by the sea turtles examined. Much of this 
debris comes from offshore oil rigs, cargo ships, commercial and recreational fishing boats, 
research vessels, naval ships, and other vessels operating in the Gulf. Laws enacted during the 
late 1980s to regulate this dumping are difficult to enforce over vast expanses of water. In 
addition to trash, pollution from heavy spills of oil or waste products poses additional threats 
(Campbell, 1995). 

Further threats to this species include collisions with boats, explosives used to remove oil rigs, 
and entrapment in coastal power-plant intake pipes (Campbell, 1995). Dredging operations affect 
Kemp’s ridley turtles through incidental take and by degrading the habitat. Incidental take of 
ridleys has been documented with hopper dredges. In addition to direct take, channelization of 
the inshore and nearshore areas can degrade foraging and migratory habitat through spoil 
dumping, degraded water quality/clarity, and altered current flow (USFWS and NMFS, 1992). 

Sea turtles are especially subject to human impacts during the time the females come ashore for 
nesting. Modifications to nesting areas can have a devastating effect on sea turtle populations. In 
many cases, prime sea turtle nesting sites are also prime real estate. If a nesting site has been 
disturbed or destroyed, female turtles may nest in inferior locations where the hatchlings are less 
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likely to survive, or they may not lay any eggs at all. Artificial lighting from developed 
beachfront areas often disorients nesting females and hatchling sea turtles causing them to head 
inland by mistake, often with fatal results. Adult females may also avoid brightly lit areas that 
would otherwise provide suitable nesting sites. 

Kemp’s ridley appears to be in the earliest stages of recovery. Approximately 6,000 Kemp’s 
ridley nests were recorded on Mexican beaches during the 2000 nesting season (Shaver, 2000); 
just over 10,000 nests were recorded there during the 2005 nesting season (Shaver, 2006). 
Similarly, increased nesting activity has been recorded on the Texas beaches in the last decade or 
so from 4 nests in 1995 to 51 nests in 2005 (NPS, 2006; Shaver, 2006). Some of these nests were 
from headstarted ridleys. Of 46 Kemp’s ridley nests encountered in the continental U.S. during 
2004, 42 were on Texas beaches (NPS, 2006). The increase can likely be attributed to two 
primary factors: full protection of nesting females and their nests in Mexico, and the requirement 
to use TEDs in shrimp trawls both in the U.S. and in Mexico (NMFS, 2012). 

2.4.2 Habitat 

Kemp’s ridleys inhabit shallow coastal and estuarine waters, usually over sand or mud bottoms. 
Adults are primarily shallow-water benthic feeders that specialize on crabs, especially portunid 
crabs, while juveniles feed on sargassum (Sargassum sp.) and associated infauna, and other 
epipelagic species of the Gulf (USFWS and NMFS, 1992). In some regions the blue crab 
(Callinectes sapidus) is the most common food item of adults and juveniles. Other food items 
include shrimp, snails, bivalves, sea urchins, jellyfish, sea stars, fish, and occasional marine 
plants (Campbell, 1995; Pritchard and Marquez, 1973; Shaver, 1991). 

2.4.3 Range 

Adults are primarily restricted to the Gulf, although juveniles may range throughout the Atlantic 
Ocean, as they have been observed as far north as Nova Scotia (Musick, 1979) and in coastal 
waters of Europe (Brongersma, 1972). Important foraging areas include Campeche Bay, Mexico, 
and Louisiana coastal waters. 

Almost the entire population of Kemp’s ridleys nests on an 11-mile stretch of coastline near 
Rancho Nuevo, Tamaulipas, Mexico, approximately 190 miles south of the Rio Grande. A 
secondary nesting area occurs at Tuxpan, Veracruz, and sporadic nesting has been reported from 
Mustang Island, Texas, southward to Isla Aquada, Campeche. Several scattered isolated nesting 
attempts have occurred from North Carolina to Colombia. 

Because of the dangerous population decline at the time, a headstarting program was carried out 
from 1978 to 1988. Eggs were collected from Rancho Nuevo and placed into polystyrene foam 
boxes containing Padre Island sand so that the eggs never touched the Ranch Nuevo sand. The 
eggs were flown to the U.S. and placed in a hatchery on Padre Island and incubated. The 
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resulting hatchlings were allowed to crawl over the Padre Island beaches into the surf for 
imprinting purposes before being recovered from the surf and taken to Galveston for rearing. 
They were fed a diet of high-protein commercial floating pellets for 7 to 15 months before being 
released into Texas or Florida waters (Caillouet et al., 1995). This program has shown some 
results. The first nesting from one of these headstarted individuals occurred at Padre Island in 
1996, and more nesting has occurred since (Shaver, 2000). 

2.4.4 Distribution in Texas 

Kemp’s ridley occurs in Texas in small numbers, and in many cases may well be in transit 
between crustacean-rich feeding areas in the northern Gulf and breeding grounds in Mexico. It 
has nested sporadically in Texas in the last 50 years. Nests were found near Yarborough Pass in 
1948 and 1950, and in 1960 a single nest was located at Port Aransas. The number of nestings, 
however, has increased in recent years: 1995 (4 nests); 1996 (6 nests); 1997 (9 nests); 1998 (13 
nests); 1999 (16 nests); 2000 (12 nests); 2001 (8 nests); 2002 (38 nests); 2003 (19 nests); 2004 
(42 nests); 2005 (51 nests); and 2006 (102 nests) (NPS, 2007; Shaver, 2000, 2006; Yeargan, 
2006, 2007). As noted above, some of these nests were from headstarted ridleys. Of the 102 
Kemp’s ridley nests recorded for Texas in 2006, 64 were at the Padre Island National Seashore 
(NPS, 2007). In 2007, 128 Kemp’s ridley nests have been recorded on Texas beaches, including 
73 at Padre Island National Seashore (NPS, 2008). Such nestings, together with the proximity of 
the Rancho Nuevo rookery, probably account for the occurrence of hatchlings and subadults in 
Texas. According to Hildebrand (1982, 1986, 1987), sporadic ridley nesting in Texas has always 
been the case. This is in direct contradiction, however, to Lund (1974), who believed that Padre 
Island historically supported large numbers of nesting Kemp’s ridleys, but that the population 
became extirpated because of excessive egg collection. 

2.4.5 Presence in the Study Area 

No Kemp’s ridley nests have been recorded from the study area (NPS, 2007), largely due to lack 
of suitable nesting habitat; however, 7 of the 128 Kemp’s ridley nests recorded to date in 2007 
are from Galveston Island (NPS, 2007). Kemp’s ridley inhabits shallow coastal and estuarine 
waters and is the most likely of these species to occur in the study area. It is possible, but 
unlikely, that this species would occur within the study area. No suitable habitat for this species 
exists within the project area.  

2.5 LEATHERBACK SEA TURTLE 

2.5.1 Reasons for Status 

The leatherback sea turtle (Dermochelys coriacea) was listed as endangered throughout its range 
on June 2, 1970 (35 FR 8495), with critical habitat designated in the U.S. Virgin Islands on 
September 26, 1978 and March 23, 1979 (43 FR 43688–43689 and 44 FR 17710–17712, 
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respectively). In 1999, in a rule conforming and consolidating various regulations, NMFS 
amended and redesignated this habitat while also establishing a “conservation zone” extending 
from Cape Canaveral to the Virginia-North Carolina border and including all inshore and 
offshore waters; this zone is subject to shrimping closures when high abundance of leatherbacks 
is documented (64 FR 14067, March 23, 1999). 

This species’ decline is attributable to overexploitation and incidental mortality, generally 
associated with commercial shrimping and fishing activities. Use of turtle meat for fish bait and 
the consumption of litter by turtles are also causes of mortality, the latter phenomenon apparently 
occurring when plastic is mistaken for jellyfish (Rebel, 1974). Egg collection, nest destruction, 
and habitat degradation are major adverse impacts to the species’ nesting beaches and hatch 
success (NatureServe, 2006a). Because leatherbacks nest in the tropics during hurricane season, 
a potential exists for storm-generated waves and wind to erode nesting beaches, resulting in nest 
loss (NMFS and USFWS, 1992). This species may be susceptible to drowning in shrimp trawlers 
equipped with TEDs because adult leatherbacks are too large to pass through the TED exit 
opening. Mortality associated with the swordfish gillnet fisheries in Peru and Chile represents the 
single largest source of mortality for East Pacific leatherbacks (Eckert and Sarti, 1997). 

2.5.2 Habitat 

The leatherback sea turtle is mainly pelagic, inhabiting the open ocean, and seldom approaches 
land except for nesting (Eckert, 1992). It is most often found in coastal waters only when nesting 
or when following concentrations of jellyfish (TPWD, 2007b), when it can be found in inshore 
waters, bays, and estuaries. It dives almost continuously, often to great depths. 

Despite their large size, the diet of leatherbacks consists largely of jellyfish and sea squirts. They 
also consume sea urchins, squid, crustaceans, fish, blue-green algae, and floating seaweed 
(NFWL, 1980). The leatherback typically nests on beaches with a deepwater approach 
(Pritchard, 1971). 

2.5.3 Range 

The leatherback is probably the most wide-ranging of all sea turtle species. It occurs in the 
Atlantic, Pacific, and Indian oceans; as far north as British Columbia, Newfoundland, Great 
Britain, and Norway; as far south as Australia, Cape of Good Hope, and Argentina; and in other 
waterbodies such as the Mediterranean Sea (NFWL, 1980). Leatherbacks nest primarily in 
tropical regions; major nesting beaches include Malaysia, Mexico, French Guiana, Surinam, 
Costa Rica, and Trinidad (Ross, 1982). Leatherbacks nest only sporadically in some of the 
Atlantic and Gulf states of the continental U.S., with one nesting reported as far north as North 
Carolina (Schwartz, 1976). In the Atlantic and Caribbean, the largest nesting assemblages occur 
in the U.S. Virgin Islands, Puerto Rico, and Florida (NMFS, 2012). 
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The leatherback migrates farther and ventures into colder water more than any other marine 
reptile. Adults appear to engage in routine migrations between boreal, temperate, and tropical 
waters, presumably to optimize both foraging and nesting opportunities. The longest-known 
movement is that of an adult female that traveled 5,900 kilometers to Ghana, West Africa, after 
nesting in Surinam (NMFS and USFWS, 1992). During the summer, leatherbacks tend to occur 
along the east coast of the U.S. from the Gulf of Maine south to the middle of Florida. 

2.5.4 Distribution in Texas 

Apart from occasional feeding aggregations such as the large one of 100 animals reported by 
Leary (1957) off Port Aransas in December 1956, or possible concentrations in the Brownsville 
Eddy in winter (Hildebrand, 1983), leatherbacks are rare along the Texas coast, tending to keep 
to deeper offshore waters where their primary food source, jellyfish, occurs. In the Gulf, the 
leatherback is often associated with two species of jellyfish: cabbagehead (Stomolophus sp.) and 
moon (Aurelia sp.) (NMFS and USFWS, 1992). According to the USFWS (1981), leatherbacks 
have never been common in Texas waters. No nests of this species have been recorded in Texas 
for at least 70 years (NPS, 2007). The last two, one from the late 1920s and one from the mid-
1930s, were both from Padre Island (Hildebrand, 1982, 1986). 

2.5.5 Presence in the Study Area 

No leatherback nests have been recorded from the study area (NPS, 2007), largely because of the 
lack of suitable nesting habitat. The leatherback is primarily a pelagic species that rarely occurs 
in Texas’s coastal waters (USFWS, 1995). It is possible, but unlikely, that this species would 
occur within the study area. The species would not occur within the project area.  

2.6 LOGGERHEAD SEA TURTLE 

2.6.1 Reasons for Status 

The loggerhead sea turtle (Caretta caretta) was listed by the USFWS as threatened throughout 
its range on July 28, 1978 (43 FR 32808). The decline of the loggerhead, like that of most sea 
turtles, is the result of overexploitation by man, inadvertent mortality associated with fishing and 
trawling activities, and natural predation. The most significant threats to its population are 
coastal development, commercial fisheries, and pollution (NMFS, 2012). 

2.6.2 Habitat 

The loggerhead sea turtle occurs in the open seas as far as 500 miles from shore, but mainly over 
the continental shelf, and in bays, estuaries, lagoons, and mouths of rivers. It favors warm 
temperate and subtropical regions not far from shorelines. The adults occupy various habitats, 
from turbid bays to clear waters of reefs. Subadults occur mainly in nearshore and estuarine 
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waters. Hatchlings move directly to sea after hatching, and often float in masses of sargassum. 
They may remain associated with sargassum for perhaps 3 to 5 years (NMFS and USFWS, 
1991b). 

Commensurate with their use of varied habitats, loggerheads consume a wide variety of both 
benthic and pelagic food items, which they crush before swallowing. Conches, shellfish, 
horseshoe crabs, prawns and other crustacea, squid, sponges, jellyfish, basket stars, fish (carrion 
or slow-moving species), and even hatchling loggerheads have all been recorded as loggerhead 
prey (Hughes, 1974; Mortimer, 1982; Rebel, 1974). Adults forage primarily on the bottom, but 
also take jellyfish from the surface. The young feed on prey concentrated at the surface such as 
gastropods, fragments of crustaceans, and sargassum. 

Nesting occurs usually on open sandy beaches above the high-tide mark and seaward of well-
developed dunes. They nest primarily on high-energy beaches on barrier islands adjacent to 
continental land masses in warm-temperate and subtropical regions. Steeply sloped beaches with 
gradually sloped offshore approaches are favored. In Florida, nesting on urban beaches was 
strongly correlated with the presence of tall objects (trees or buildings), which apparently shield 
the beach from city lights (Salmon et al., 1995). 

2.6.3 Range 

The loggerhead is widely distributed in tropical and subtropical seas, being found in the Atlantic 
Ocean from Nova Scotia to Argentina, Gulf of Mexico, Indian and Pacific oceans (although it is 
rare in the eastern and central Pacific), and the Mediterranean Sea (Iverson, 1986; Rebel, 1974; 
Ross, 1982). In the continental U.S., loggerheads nest along the Atlantic coast from Florida to as 
far north as New Jersey (Musick, 1979) and sporadically along the Gulf Coast. In recent years, a 
few have nested on barrier islands along the Texas coast. The loggerhead is the most abundant 
sea turtle species in U.S. coastal waters (NMFS, 2012). 

2.6.4 Distribution in Texas 

The loggerhead is the most abundant turtle in Texas marine waters, preferring shallow inner 
continental shelf waters and occurring only very infrequently in the bays. It often occurs near 
offshore oil rig platforms, reefs, and jetties. Loggerheads are probably present year-round but are 
most noticeable in the spring when a favored food item, the Portuguese man-of-war (Physalia 
physalis) is abundant. Loggerheads constitute a major portion of the dead or moribund turtles 
washed ashore (stranded) on the Texas coast each year. A large proportion of these deaths are the 
result of accidental capture by shrimp trawlers, where caught turtles drown and their bodies are 
dumped overboard. Before 1977, no positive documentation of loggerhead nests in Texas existed 
(Hildebrand, 1982). Since that time, several nests have been recorded along the Texas coast. In 
1999, two loggerhead nests were confirmed in Texas, while in 2000, five loggerhead nests were 
confirmed (Shaver, 2000). Between 2001 and 2005, up to five loggerhead nests per year were 
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recorded from the Texas coast (Shaver, 2006). Two loggerhead nests were recorded in 2006: one 
at Padre Island National Seashore and the other on South Padre Island, and six loggerhead nests, 
four at Padre Island National Seashore, and two at South Padre Island have been recorded on 
Texas beaches in 2007 (NPS, 2007). Like the worldwide population, the population of 
loggerheads in Texas has declined. Prior to World War I, the species was taken in Texas for local 
consumption and a few were marketed (Hildebrand, 1982). Today, even with protection, 
insufficient loggerheads exist to support a fishery. 

2.6.5 Presence in the Study Area 

The loggerhead occasionally nests on the Texas coast and is common in the Gulf; however, no 
loggerhead nests have been recorded from the study area (NPS, 2007) largely because of the lack 
of suitable nesting habitat. It is possible, but unlikely, that this species occurs within the study 
area. No suitable habitat exists within the project area.  

2.7 BROWN PELICAN 

2.7.1 Reasons for Status 

The USFWS listed the brown pelican (Pelecanus occidentalis) as endangered throughout its 
range outside the U.S. on June 2, 1970 (35 FR 8495) and throughout its U.S. range on October 
13, 1970 (35 FR 16047). On December 17, 2009, it was delisted with a DM (Delisted Tax, 
Recovered, Being Monitored First Five Years) designation. Population declines were largely the 
result of organochlorine pesticides, particularly endrin and DDT, entering the marine food web. 
Endrin resulted in direct mortality, while DDT impaired reproduction by causing eggshell 
thinning; thus, eggs desiccated and became susceptible to breaking during incubation (Shields, 
2002). Other factors included human disturbance and habitat loss resulting from commercial and 
residential development (USFWS, 1995). Pelicans are large, heavy birds and easily flushed from 
the nest. Flushing exposes the eggs and young to predation, temperature stress, and permanent 
abandonment by the parents. 

A ban on the use of DDT in the U.S. in 1972, together with efforts to conserve and improve 
remaining populations, has led to increased numbers of brown pelicans. Populations in some 
areas have increased to historical breeding levels or above, with stable population numbers and 
productivity. The USFWS has delisted the brown pelican along the U.S. Atlantic Coast and the 
Gulf coasts of Florida and Alabama. It remains endangered throughout the remainder of its 
range, which includes Mississippi, Louisiana, Texas, California, Mexico, Central and South 
America, and the West Indies.  
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2.7.2 Habitat 

Brown pelicans inhabit warm coastal marine and estuarine environments. They are generally rare 
inland, but permanent year-round populations exist at the Salton Sea, California, and Lake 
Okeechobee, Florida, and they regularly occur as postbreeding visitors to inland waters in the 
southwest U.S. and central Florida (Shields, 2002). Brown pelicans breed colonially on 
undisturbed offshore islands, where they build nests on the ground or in trees and small bushes 
(AOU, 1998; Shields, 2002). Preferred sites are those free from human disturbance, flooding, 
and terrestrial predators. Brown pelicans typically forage in shallow waters within 12 miles of 
nesting sites during breeding, and rarely venture more than 45 miles offshore during 
nonbreeding. Sandbars, offshore rocks and islands, mangrove islets, jetties, pilings, piers, 
wharves, and oil/gas platforms provide important roosting and loafing sites (Shields, 2002). 

2.7.3 Range 

The brown pelican occurs along the Pacific Coast of the Americas from southern British 
Columbia south to Cape Horn, and throughout the Atlantic, Gulf, and Caribbean coastal areas 
from New Jersey south to eastern Venezuela. In North America, it occasionally ventures inland, 
with records from Idaho, Wyoming, North Dakota, Iowa, Wisconsin, Michigan, Ontario, and 
Quebec (AOU, 1998; Shields, 2002). Its breeding range is more restricted: along the Pacific 
Coast from central California south to Chile, including the Galápagos Islands; and from North 
Carolina, south to eastern Venezuela, the West Indies, Greater Antilles, and Virgin Islands 
(AOU, 1998). While some migration occurs after nesting in both subspecies, many individuals 
overwinter close to their breeding grounds (USFWS, 1980). Atlantic Coast populations move 
southward in the fall, with most birds wintering in the U.S., particularly in Florida. Some birds, 
however, disperse to the Cuban coast (Clapp et al., 1982). Gulf Coast birds tend to remain on the 
Gulf Coast, although banded Texas and Louisiana birds have occurred in Mexico and Cuba 
(Clapp et al., 1982; Palmer, 1962). 

Two subspecies occur in North America: the eastern brown pelican (P. o. carolinensis) ranging 
from North Carolina south through Florida and west to Texas, and the California brown pelican 
(P. o. californicus) in California (NFWL, 1980). The eastern subspecies’ present-day range is the 
same as its historical range, but it occurs in reduced numbers. It became extirpated in Louisiana 
in 1966, but has since (beginning in 1968) been reintroduced from Florida. No known nesting 
records exist from Mississippi or Georgia (USFWS, 1980; 50 FR 4938, February 9, 1985). 
Brown pelican colonies occur on the east coast of Mexico off the eastern tip of the Yucatan 
Peninsula (Mabie, 1986, 1988). 

2.7.4 Distribution in Texas 

Historically, the brown pelican was a common bird of the Texas Gulf Coast with an estimated 
breeding population of 5,000 pairs residing in 17 colonies in 1918. By the 1960s, however, it was 
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nearing extirpation. In 1963, only 14 recorded breeding pairs were present along the Texas coast; 
in 1964, no known nesting occurred (Mabie, 1986). The decline started during the 1920s and 
1930s in relation to human disturbance (Oberholser, 1974) and continued until the 1970s because 
of pesticide contamination (King et al., 1977; Mabie, 1986). Since the 1960s, the brown pelican 
has made a gradual comeback in Texas with an estimated 2,400 breeding pairs in 1995 
(Campbell, 1995). The majority of breeding birds occur on Pelican Island in Corpus Christi Bay, 
Nueces County, and Sundown Island near Port O’Connor in Matagorda County. Smaller colonies 
occasionally nest on Bird Island in Matagorda Bay, a series of older dredged-material islands in 
West Matagorda Bay, Dressing Point Island in East Matagorda Bay, and islands in Aransas Bay 
(Campbell, 1995). 

2.7.5 Presence in Study Area 

The majority of breeding birds in Texas occur from Nueces County to Galveston County (Texas 
Ornithological Society [TOS], 1995). The brown pelican is an uncommon to common resident 
along the Texas Gulf Coast, occasionally wandering inland during postbreeding in late summer 
and fall (Lockwood and Freeman, 2004). Brown pelicans are unlikely to nest in the study area; 
however, according to Richardson et al. (1998), the species is a common resident in the general 
area and likely occurs in the open-water habitats in the easternmost portion of the study area. 
This species is not likely to occur within the project area because of lack of suitable habitat.  

2.8 PIPING PLOVER 

2.8.1 Reasons for Status 

The USFWS listed the piping plover (Charadrius melodus) as threatened and endangered on 
December 11, 1985 (50 FR 50726 50734). The piping plover is a federally listed endangered 
species in the Great Lakes watershed, while the birds breeding on the Atlantic Coast and 
northern Great Plains are federally listed as threatened. Piping plovers wintering in Texas and 
Louisiana are part of the northern Great Plains and Great Lakes populations. 

Shorebird hunting during the early 1900s caused the first known major decline of piping plovers 
(Bent, 1929). Since then, loss or modification of habitat resulting from commercial, residential, 
and recreational developments, dune stabilization, damming and channelization of rivers 
(eliminating sandbars, encroachment of vegetation, and altering water flows), and wetland 
drainage have further contributed to the decline of the species. Additional threats include human 
disturbances through recreational use of habitat, and predation of individuals and eggs by feral 
pets (USFWS, 1995). 
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2.8.2 Habitat 

Piping plovers typically inhabit shorelines of oceans, rivers, and inland lakes. Nest sites include 
sandy sparsely vegetated beaches; sandbars; causeways; bare areas on dredge-created and natural 
alluvial islands in rivers; riparian gravel pits; and sand, gravel, or pebbly mud on interior alkali 
lakes and ponds (AOU, 1998; USFWS, 1995). On the wintering grounds, these birds use 
beaches, mudflats, sandflats, dunes, and offshore spoil islands (Haig and Elliott-Smith, 2004). 

2.8.3 Range 

The piping plover breeds on the northern Great Plains (Iowa, northwestern Minnesota, Montana, 
Nebraska, North and South Dakota, Alberta, Manitoba, and Saskatchewan), in the Great Lakes 
(Illinois, Indiana, Michigan, Minnesota, New York, Ohio, Pennsylvania, Wisconsin, and 
Ontario), and along the Atlantic Coast from Newfoundland to Virginia and (formerly) North 
Carolina. It winters on the Atlantic and Gulf coasts from North Carolina to Mexico, including 
coastal Texas, and, less commonly, in the Bahamas and West Indies (AOU, 1998; 50 FR 50726, 
December 11, 1985). Migration occurs both through the interior of North America east of the 
Rocky Mountains (especially in the Mississippi Valley) and along the Atlantic Coast (AOU, 
1998). Few data exist on the migration routes of this species. 

2.8.4 Distribution in Texas 

Approximately 35 percent of the known global population of piping plovers winters along the 
Texas Gulf Coast, where they spend 60 to 70 percent of the year (Campbell, 1995; Haig and 
Elliott-Smith, 2004). The species is a common migrant and rare to uncommon winter resident on 
the upper Texas coast (Lockwood and Freeman, 2004; Richardson et al., 1998). Piping plover 
concentrations in Texas occur in the following counties: Aransas, Brazoria, Calhoun, Cameron, 
Chambers, Galveston, Jefferson, Kleberg, Matagorda, Nueces, San Patricio, and Willacy 
(USFWS, 1988). 

2.8.5 Presence in the Study Area 

The piping plover overwinters along the Texas coast and uses beaches and tidal flats (Oberholser 
1974; TOS 1995); however, the species is a common migrant and rare to uncommon winter 
resident on the upper Texas coast (Lockwood and Freeman, 2004; Richardson et al., 1998)., . No 
USFWS-designated Critical Habitat for the piping plover is present within the study area. There 
is no suitable habitat for wintering piping plovers in the study area, and TPWD TXNDD data 
(2007a) show no documented records within the project area.  
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2.9 WHOOPING CRANE 

2.9.1 Reasons for Status 

The whooping crane (Grus americana) was federally listed as endangered on March 11, 1967 
(32 FR 4001). Critical habitat has been designated in Aransas, Calhoun, and Refugio counties in 
Texas, and includes the Aransas National Wildlife Refuge (NWR). The main factors for the 
decline of the whooping crane were loss of habitat to agriculture, human disturbance of nesting 
areas, uncontrolled hunting, and collisions with power lines (NatureServe, 2006b). Biological 
factors, such as delayed sexual maturity and small clutch size, prevent rapid population recovery. 
Drought during the breeding season presents serious hazards to this species (Campbell, 1995). 
Whooping cranes are vulnerable to loss of habitat along their long migration route (NatureServe, 
2006b), along which they are still subject to cataclysmic weather events, accidental shooting, 
collision with power lines, and predators. They are susceptible to avian tuberculosis, avian 
cholera, and lead poisoning (Campbell, 1995). Exposure to disease is a special problem when 
large numbers of birds are concentrated in limited areas, as often happens during times of 
drought. 

While in Texas, the main population is at risk from chemical spills along the Gulf Intracoastal 
Waterway (GIWW), which passes through the center of their winter range (Campbell, 1995). 
The presence of contaminants in the food base is another potential problem on their wintering 
grounds (Oberholser, 1974), and a late-season hurricane or other weather event could be 
disastrous to this concentrated population. 

2.9.2 Habitat 

Nesting habitat in Canada is freshwater marshes and wet prairies (NatureServe, 2006b), 
interspersed with numerous potholes and narrow-wooded ridges. Whooping cranes use a variety 
of habitats during migration (Campbell, 1995). They feed on grain in croplands (Lewis, 1995), 
and large wetland areas are used for feeding and roosting. Riverine habitats, such as submerged 
sandbars, are often used for roosting. The principal winter habitat in Texas is brackish bays, 
marshes, and salt flats, although whooping cranes sometimes feed in upland sites characterized 
by oak mottes, grassland swales, and ponds on gently rolling sandy soils (Campbell, 1995). 

Summer foods include large insect nymphs or larvae, frogs, rodents, small birds, minnows, and 
berries. During the winter in Texas they eat a wide variety of plant and animal foods. Blue crabs, 
clams, and fruit of Carolina wolfberry (Lycium carolinianum) comprise the diet. Foods taken at 
upland sites include acorns, snails, crayfish, and insects (Campbell, 1995). 
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2.9.3 Range 

Whooping cranes were originally found throughout most of North America. In the nineteenth 
century, the main breeding area was from the Northwest Territories to the prairie provinces in 
Canada, and the northern prairie states to Illinois. Whooping cranes wintered from Florida to 
New Jersey along the Atlantic Coast, along the Texas Gulf Coast, and in the high plateaus of 
central Mexico. They now breed in isolated, marshy areas of Wood Buffalo National Park, 
Northwest Territories, Canada. They winter primarily in the Aransas NWR and adjacent areas of 
the central Texas Gulf Coast (USFWS, 1995). During migration they use various stopover areas 
in western Canada and the American Midwest. 

As of May 5, 2011, four populations of whooping cranes in the wild totaled 414 birds; 279 in the 
Aransas-Wood Buffalo flock, 20 in the nonmigratory population in central Florida, 105 in the 
eastern population that migrates between Wisconsin and Florida, and 10 in the nonmigratory 
population released in Louisiana in February 2011 (Whooping Crane Conservation Association, 
2011).  

2.9.4 Distribution in Texas 

The natural wild population of whooping cranes spends its winters at the Aransas NWR, 
Matagorda Island, Isla San Jose, portions of the Lamar Peninsula, and Welder Point on the east 
side of San Antonio Bay (NatureServe, 2006a). The main stopover points in Texas for migrating 
birds are in the central and eastern panhandle (USFWS, 1995). 

2.9.5 Presence in the Study Area 

Of the four wild populations of whooping cranes, the largest is the Aransas/Wood Buffalo 
population, which breeds in Wood Buffalo National Park in northern Canada and migrates 
annually to the Aransas NWR and adjacent areas of the central Texas coast in Aransas, Calhoun, 
and Refugio counties where it winters (Lewis, 1995; USFWS, 1995). During migration, 
whooping cranes stop over at wetlands and pastures to roost and feed. TPWD (2007b–e) includes 
the species on their list of species potentially occurring in the study area counties; however, the 
study area is not within the regular migration corridor of this species (Lockwood and Freeman, 
2004) and whooping cranes are not expected to occur in the study area or the project area. 

2.10 ESKIMO CURLEW 

2.10.1 Reasons for Status 

The Eskimo curlew (Numenius borealis) was federally listed as endangered on March 11, 1967 
(32 FR 4001) without critical habitat. The status of the Eskimo curlew is uncertain and the 
species may be extinct, and, if not, it exists only in perilously low numbers. The Eskimo curlew 
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was extremely abundant in the mid-1800s, and during the last half of the nineteenth century, the 
species experienced a decline from great abundance to great scarcity (TPWD, 2003). In the last 
50 years only about 70 individuals have been seen, and they have not been reported with any 
certainty in at least 30 of the last 86 years (TPWD, 2003). The last fully documented occurrence 
of this species in Texas was in 1962 (Gill et al., 1998; Lockwood and Freeman, 2004). The main 
factors for the decline of the Eskimo curlew were unregulated hunting and loss of grassland 
habitat along migration and wintering grounds (TPWD, 2003). 

2.10.2 Habitat 

Eskimo curlews have extensive migration routes and use a variety of habitats. Nonbreeding birds 
historically used a variety of habitats, such as grasslands, pastures, plowed fields, marshes, and 
mudflats (AOU, 1998; Gill et al., 1998). Eskimo curlews historically bred on treeless arctic 
tundra and subarctic tundra (Gill et al., 1998). In Texas, Eskimo curlews frequented plains and 
prairies in interior and coastal regions and fed over sand flats, shallow ponds, and well-drained 
pastures (TPWD, 2003). The Eskimo curlew diet consisted of insects, seeds, berries, and snails. 

2.10.3 Range 

As a migratory bird, the Eskimo curlew has quite an extensive range. From nesting in the arctic 
tundra of northwestern Canada between the Mackenzie and Coppermine rivers to fall migration, 
which carries them to Newfoundland and Nova Scotia, over the Atlantic Ocean to South 
America (TPWD, 2003). Spring migration routes include crossing the Andes, Chile, and the 
Pacific Ocean, Guatemala, and the Gulf of Mexico to the coasts of Texas and Louisiana (TPWD, 
2003). 

2.10.4 Distribution in Texas 

Oberholser (1974) noted that the Eskimo curlew has been seen in Eliasville, Lampasas, Fort 
Stockton, Boerne, and San Antonio, Texas. Observations were also noted at Brownsville, North 
Padre Island, Corpus Christi, Galveston Island, Long Point, Rice, Gainesville, and Clarksville, 
and in Victoria, Calhoun, and Wise counties. 

2.10.5 Presence in the Study Area 

TPWD (2012a, 2012c) includes this species on their list of species potentially occurring within 
Brazoria and Fort Bend counties in the study area counties and USFWS lists it as a species of 
potential occurrence in Galveston County. However, because of its extreme rarity and the lack of 
recent records, the likelihood of this species occurring in the study area or project area is 
extremely low. 
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2.11 WHALES 

NMFS identified five whale species of potential occurrence in the Gulf (see Table 1). These 
species are generally restricted to offshore marine waters and their presence in Galveston Bay is 
extremely unlikely. Therefore, it is unlikely that any of these five species would occur in Clear 
Lake or within the study area. These species would not occur within the project area because no 
suitable habitat exists within the project area.  
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3.0 EFFECTS ANALYSIS AND AVOIDANCE, MINIMIZATION, 
AND CONSERVATION MEASURES 

In this document, the USACE presents their determinations about each species potentially 
occurring within the affected area of the GRP Alternative, using language recommended by the 
USFWS: 

• No effect – USACE determines that its proposed action will not affect a federally listed 
species or critical habitat; 

• May affect, but not likely to adversely affect – USACE determines that the project may 
affect listed species and/or critical habitat; however, the effects are expected to be 
discountable, insignificant, or completely beneficial; or 

• Likely to adversely affect – USACE determines adverse effects to listed species and/or 
critical habitat may occur as a direct result of the proposed action or its interrelated or 
interdependent actions, and the effect is not discountable, insignificant, or completely 
beneficial. Under this determination, an additional determination is made whether the 
action is likely to jeopardize the continued survival and eventual recovery of the species. 

The GRP Alternative is composed of numerous conveyance improvements and in-line detention, 
which will reduce flooding and flood damages. The improved channel conveyances and 
additional in-line detention will allow Clear Creek and its tributaries to handle the increased peak 
flows during flood events. The GRP Alternative would reduce flood damages for the upstream 
end of the Clear Creek watershed, and prevent flood damages to the downstream segments of the 
watershed. The improved channels and in-line detention planned for the upstream reach of Clear 
Creek and for some of its tributaries (Mud Gully, Turkey Creek, and Mary’s Creek) would help 
detain runoff and reduce the increased peak flows attributed to increased urbanization. The net 
effect of these changes would mean that the rate of flow to Clear Lake would remain as it is 
presently (USACE, 2008). Thus, the GRP Alternative will not affect Clear Lake itself (i.e., 
conditions would not change). However, it should be noted that when the Second Outlet and 
Gate Structure at Clear Lake (built in the 1990s) is taken into consideration in the modeling, 
flood elevations in Clear Lake are reduced by approximately 2 feet. This is because the Second 
Outlet allows flood waters to pass through Clear Lake and into the Gulf at a faster rate, thus 
reducing potential flood elevations within the lake.  

Because the primary impacts associated with the project are direct topographical or land use 
changes associated with the project footprint, the impact analysis focuses on the project area. 
However, the reduction in peak flows and flood elevations downstream from the project area is 
taken into consideration in effect determinations. 
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The following sections present the USACE’s effect determinations for this project on federally 
listed species and include species-specific avoidance, minimization, and conservation measures 
that support the effect determinations. Submittal of this BA to the USFWS and NMFS will 
initiate Section 7 review process under the ESA. 

3.1 TEXAS PRAIRIE DAWN-FLOWER  

Although the Texas prairie dawn-flower could occur within the study area, the GRP Alternative 
would only result in impacts to this species within the footprint of the proposed project (see 
Figure 2). As noted in Section 2.1.5, review of historic and recent aerial photography and field 
reconnaissance identified three sites within the project area that could support habitat for the 
Texas prairie dawn-flower. Two of these sites are located within proposed mitigation areas that 
would be protected from future development. The other site is located adjacent to Clear Creek. 
However, because of physical changes in topography, USACE has determined that habitat 
appropriate for the Texas prairie dawn-flower is not currently likely to occur at the site. Thus, the 
GRP Alternative will have no effect on the Texas prairie dawn-flower. 

3.2 MARINE (SEA) TURTLES 

No green, loggerhead, Kemp’s ridley, hawksbill, or leatherback sea turtle nests have been 
recorded within the study area but, while rare in Texas waters, these species may occur in the 
study area. Of the five species of sea turtle known to potentially occur in Texas waters, the 
leatherback is the least likely to occur in the study area because of its pelagic nature. Kemp’s 
ridley is the most likely to occur in the study area because of its preference for shallow coastal 
and estuarine waters. Sea turtles may be present within the study area during certain times of the 
year. However, construction and operation of the project is not expected to affect downstream 
areas (including Clear Lake). The reduction of flood elevations and peak flows during flood 
events is not expected to affect sea turtles, their habitat, or their prey. Because these species 
would not occur within the project area, there would be no direct effects on sea turtles. Thus, the 
GRP Alternative will have no effect on these species.  

3.3 BROWN PELICAN 

This species is a common resident in the general area and likely forages in open-water portions 
of the easternmost portion of the study area; however, no active nesting colonies occur in the 
study area, and habitats found inland within the project area are not the types typically used by 
brown pelicans. 

Construction activities are not expected to affect the brown pelican, its habitat, or its prey. 
Downstream of the project area, reduction in peak flow and flood elevations are not expected to 
affect salinity or tidal ranges. The GRP Alternative will not negatively affect this species’ 
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feeding, nesting, or resting activities. Thus, the proposed action will have no effect on the brown 
pelican. 

3.4 PIPING PLOVER 

Because reductions in peak flow and flood elevations are not expected to affect salinity or tidal 
ranges within the study area, there should be no effect to piping plovers downstream from the 
project area. The habitats found inland within the project area are not the types typically used by 
piping plovers; therefore, potential loss of habitat from construction and associated mitigation 
activities are not expected to affect piping plover. Thus, the proposed action will have no effect 
on this species. 

3.5 WHOOPING CRANE 

The study area is not within the regular migration corridor of the whooping crane (Lockwood 
and Freeman, 2004), and whooping cranes are not expected to occur in the study area or project 
area. Thus, the proposed action will have no effect on this species. 

3.6 ESKIMO CURLEW  

This species has the potential to occur within the study area; however, because of its extreme 
rarity and the lack of recent records, coupled with the developed nature of the study area, the 
likelihood of this species occurring in the study area or project area is extremely low; therefore, 
the proposed action will have no effect on this species. 

3.7 WHALES 

None of the five whale species are expected to occur in the study area or project area; therefore, 
no effects to the five whale species are anticipated from the proposed action. 
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4.0 SUMMARY 

Table 3 presents a summary of effect determinations for the federally threatened and endangered 
species covered in this BA. Because of the nature and location of the expected project effects, the 
lack of suitable habitat and/or the extreme unlikelihood that these species are present within the 
project area, the GRP Alternative will have no effect on federally listed threatened or endangered 
species or their critical habitat. 

TABLE 3 
EFFECT DETERMINATIONS SUMMARY FOR THE 

CLEAR CREEK GENERAL REEVALUATION STUDY 

Common Name1 Scientific Name1 
Implementation of the  

GRP Alternative 

PLANTS   
Texas prairie dawn-flower  Hymenoxys texana No effect 

REPTILES   
Green sea turtle Chelonia mydas No effect 
Hawksbill sea turtle Eretmochelys imbricata No effect 
Kemp’s ridley sea turtle Lepidochelys kempii No effect 
Leatherback sea turtle Dermochelys coriacea No effect 
Loggerhead sea turtle Caretta caretta No effect 

BIRDS   
Brown pelican Pelecanus occidentalis No effect 
Piping plover Charadrius melodus No effect 
Whooping crane Grus Americana No effect 
Eskimo curlew Numenius borealis No effect 

MAMMALS   
Blue whale Balaenoptera musculus No effect 
Finback whale B. physalus No effect 
Humpback whale Megaptera novaengliae No effect 
Sei whale Balaenoptera borealis No effect 
Sperm whale Physeter macrocephalus No effect 

1 Nomenclature follows AOU (1998, 2000, 2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009, 2010, 2011), Crother et al. (2008), 
 TPWD (2007a, 2012a–d), USFWS (2007), and NMFS (2012). 
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Common Name Scientific Name Species 
Group

Listing 
Status

Species 
Image

Species 
Distribution Map

Critical 
Habitat

More 
Info

bald eagle Haliaeetus 
leucocephalus

Birds DM P

brown pelican Pelecanus 
occidentalis

Birds DM, E P

green sea turtle Chelonia mydas Reptiles E, T P

hawksbill sea 
turtle

Eretmochelys 
imbricata

Reptiles E P

Kemp's ridley sea 
turtle Lepidochelys kempii Reptiles E P

leatherback sea 
turtle

Dermochelys 
coriacea

Reptiles E P

loggerhead sea 
turtle Caretta caretta Reptiles T P

piping Plover Charadrius melodus Birds E, T P

whooping crane Grus americana Birds E, EXPN P
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HARRIS COUNTY
AMPHIBIANS Federal Status State Status

Houston toad Anaxyrus houstonensis LE E

endemic; sandy substrate, water in pools, ephemeral pools, stock tanks; breeds in spring especially after 
rains; burrows in soil of adjacent uplands when inactive; breeds February-June; associated with soils of the 
Sparta, Carrizo, Goliad, Queen City, Recklaw, Weches, and Willis geologic formations 

BIRDS Federal Status State Status

American Peregrine Falcon Falco peregrinus anatum DL T

year-round resident and local breeder in west Texas, nests in tall cliff eyries; also, migrant across state from 
more northern breeding areas in US and Canada, winters along coast and farther south; occupies wide range 
of habitats during migration, including urban, concentrations along coast and barrier islands; low-altitude 
migrant, stopovers at leading landscape edges such as lake shores, coastlines, and barrier islands.

Arctic Peregrine Falcon Falco peregrinus tundrius DL

migrant throughout state from subspecies’ far northern breeding range, winters along coast and farther 
south; occupies wide range of habitats during migration, including urban, concentrations along coast and 
barrier islands; low-altitude migrant, stopovers at leading landscape edges such as lake shores, coastlines, 
and barrier islands.

Bald Eagle Haliaeetus leucocephalus DL T

found primarily near rivers and large lakes; nests in tall trees or on cliffs near water; communally roosts, 
especially in winter; hunts live prey, scavenges, and pirates food from other birds 

Black Rail Laterallus jamaicensis

salt, brackish, and freshwater marshes, pond borders, wet meadows, and  grassy swamps; nests in or along 
edge of marsh, sometimes on damp ground, but usually on mat of previous year's dead grasses; nest usually 
hidden in marsh grass or at base of Salicornia 

Brown Pelican Pelecanus occidentalis DL E

largely coastal and near shore areas, where it roosts and nests on islands and spoil banks

Henslow's Sparrow Ammodramus henslowii

wintering individuals (not flocks) found in weedy fields or cut-over areas where lots of bunch grasses occur 
along with vines and brambles; a key component is bare ground for running/walking

Mountain Plover Charadrius montanus

breeding: nests on high plains or shortgrass prairie, on ground in shallow depression; nonbreeding: 
shortgrass plains and bare, dirt (plowed) fields; primarily insectivorous 
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HARRIS COUNTY
BIRDS Federal Status State Status

Peregrine Falcon Falco peregrinus DL T

both subspecies migrate across the state from more northern breeding areas in US and Canada to winter 
along coast and farther south; subspecies (F. p. anatum) is also a resident breeder in west Texas; the two 
subspecies’ listing statuses differ, F.p. tundrius is no longer listed in Texas; but because the subspecies are 
not easily distinguishable at a distance, reference is generally made only to the species level; see subspecies 
for habitat.

Red-cockaded Woodpecker Picoides borealis LE E

cavity nests in older pine (60+ years); forages in younger pine (30+ years); prefers longleaf, shortleaf, and 
loblolly 

Snowy Plover Charadrius alexandrinus

formerly an uncommon breeder in the Panhandle; potential migrant; winter along coast

Southeastern Snowy Plover Charadrius alexandrinus tenuirostris

wintering migrant along the Texas Gulf Coast beaches and bayside mud or salt flats

Sprague's Pipit Anthus spragueii C

only in Texas during migration and winter, mid September to early April; short to medium distance, diurnal 
migrant; strongly tied to native upland prairie, can be locally common in coastal grasslands, uncommon to 
rare further west; sensitive to patch size and avoids edges.

White-faced Ibis Plegadis chihi T

prefers freshwater marshes, sloughs, and irrigated rice fields, but will attend brackish and saltwater habitats; 
nests in marshes, in low trees, on the ground in bulrushes or reeds, or on floating mats

White-tailed Hawk Buteo albicaudatus T

near coast on prairies, cordgrass flats, and scrub-live oak; further inland on prairies, mesquite and oak 
savannas, and mixed savanna-chaparral; breeding March-May

Whooping Crane Grus americana LE E

potential migrant via plains throughout most of state to coast; winters in  coastal marshes of Aransas, 
Calhoun, and Refugio counties

Wood Stork Mycteria americana T

forages in prairie ponds, flooded pastures or fields, ditches, and other shallow standing water, including salt-
water; usually roosts communally in tall snags, sometimes in association with other wading birds (i.e. active 
heronries); breeds in Mexico and birds move into Gulf States in search of mud flats and other wetlands, 
even those associated with forested areas; formerly nested in Texas, but no breeding records since 1960

FISHES Federal Status State Status

American eel Anguilla rostrata

coastal waterways below reservoirs to gulf; spawns January to February in ocean, larva move to coastal 
waters, metamorphose, then females move into freshwater; most aquatic habitats with access to ocean, 
muddy bottoms, still waters, large streams, lakes; can travel overland in wet areas; males in brackish 
estuaries; diet varies widely, geographically, and seasonally
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HARRIS COUNTY
FISHES Federal Status State Status

Creek chubsucker Erimyzon oblongus T

tributaries of the Red, Sabine, Neches, Trinity, and San Jacinto rivers; small rivers and creeks of various 
types; seldom in impoundments; prefers headwaters, but seldom occurs in springs; young typically in 
headwater rivulets or marshes; spawns in river mouths or pools, riffles, lake outlets, upstream creeks

Smalltooth sawfish Pristis pectinata LE E

different life history stages have different patterns of habitat use; young found very close to shore in muddy 
and sandy bottoms, seldom descending to depths greater than 32 ft (10 m); in sheltered bays, on shallow 
banks, and in estuaries or river mouths; adult sawfish are encountered in various habitat types (mangrove, 
reef, seagrass, and coral), in varying salinity regimes and temperatures, and at various water depths, feed on 
a variety of fish species and crustaceans

MAMMALS Federal Status State Status

Louisiana black bear Ursus americanus luteolus LT T

possible as transient; bottomland hardwoods and large tracts of inaccessible forested areas

Plains spotted skunk Spilogale putorius interrupta

catholic; open fields, prairies, croplands, fence rows, farmyards, forest edges, and woodlands; prefers 
wooded, brushy areas and tallgrass prairie

Rafinesque's big-eared bat Corynorhinus rafinesquii T

roosts in cavity trees of bottomland hardwoods, concrete culverts, and abandoned man-made structures      

Red wolf Canis rufus LE E

extirpated; formerly known throughout eastern half of Texas in brushy and forested areas, as well as coastal 
prairies 

Southeastern myotis bat Myotis austroriparius

roosts in cavity trees of bottomland hardwoods, concrete culverts, and abandoned man-made structures

MOLLUSKS Federal Status State Status

Little spectaclecase Villosa lienosa

creeks, rivers, and reservoirs, sandy substrates in slight to moderate current, usually  along the banks in 
slower currents; east Texas, Cypress through San Jacinto River basins 

Louisiana pigtoe Pleurobema riddellii T

streams and moderate-size rivers, usually flowing water on substrates of mud, sand, and gravel; not 
generally known from impoundments; Sabine, Neches, and Trinity (historic) River basins

Sandbank pocketbook Lampsilis satura T

small to large rivers with moderate flows and swift current on gravel, gravel-sand, and sand bottoms; east 
Texas, Sulfur south through San Jacinto River basins; Neches River 
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HARRIS COUNTY
MOLLUSKS Federal Status State Status

Texas pigtoe Fusconaia askewi T

rivers with mixed mud, sand, and fine gravel in protected areas associated with fallen trees or other 
structures;  east Texas River basins, Sabine through Trinity rivers as well as San Jacinto River

Wabash pigtoe Fusconaia flava

creeks to large rivers on mud, sand, and gravel from all habitats except deep shifting sands;  found in 
moderate to swift current velocities; east Texas River basins, Red through San Jacinto River basins; 
elsewhere occurs in reservoirs and lakes with no flow

REPTILES Federal Status State Status

Alligator snapping turtle Macrochelys temminckii T

perennial water bodies; deep water of rivers, canals, lakes, and oxbows; also swamps, bayous, and ponds 
near deep running water; sometimes enters brackish coastal waters; usually in water with mud bottom and 
abundant aquatic vegetation; may migrate several miles along rivers; active March-October; breeds April-
October

Green sea turtle Chelonia mydas LT T

Gulf and bay system; shallow water seagrass beds, open water between feeding and nesting areas, barrier 
island beaches; adults are herbivorous feeding on sea grass and seaweed; juveniles are omnivorous feeding 
initially on marine invertebrates, then increasingly on sea grasses and seaweeds; nesting behavior extends 
from March to October, with peak activity in May and June 

Gulf Saltmarsh snake Nerodia clarkii

saline flats, coastal bays, and brackish river mouthss

Kemp's Ridley sea turtle Lepidochelys kempii LE E

Gulf and bay system, adults stay within the shallow waters of the Gulf of Mexico; feed primarily on crabs, 
but also snails, clams, other crustaceans and plants, juveniles feed on sargassum and its associated fauna; 
nests April through August

Leatherback sea turtle Dermochelys coriacea LE E

Gulf and bay systems, and widest ranging open water reptile; omnivorous, shows a preference for jellyfish; 
in the US portion of their western Atlantic nesting territories, nesting season ranges from March to August

Loggerhead sea turtle Caretta caretta LT T

Gulf and bay system primarily for juveniles, adults are most pelagic of the sea turtles; omnivorous, shows a 
preference for mollusks, crustaceans, and coral; nests from April through November

Smooth green snake Liochlorophis vernalis T

Gulf Coastal Plain; mesic coastal shortgrass prairie vegetation; prefers dense vegetation

Texas horned lizard Phrynosoma cornutum T

open, arid and semi-arid regions with sparse vegetation, including grass, cactus, scattered brush or scrubby 
trees; soil may vary in texture from sandy to rocky; burrows into soil, enters rodent burrows, or hides under 
rock when inactive; breeds March-September
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HARRIS COUNTY
REPTILES Federal Status State Status

Timber/Canebrake 
rattlesnake

Crotalus horridus T

swamps, floodplains, upland pine and deciduous woodlands, riparian zones, abandoned farmland; limestone 
bluffs, sandy soil or black clay; prefers dense ground cover, i.e. grapevines or palmetto

PLANTS Federal Status State Status

Coastal gay-feather Liatris bracteata

Texas endemic; coastal prairie grasslands of various types, from salty prairie on low- lying somewhat saline 
clay loams to upland prairie on nonsaline clayey to sandy loams; flowering in fall

Giant sharpstem umbrella-
sedge

Cyperus cephalanthus

in Texas on saturated, fine sandy loam soils, along nearly level fringes of deep prairie depressions; also in 
depressional area within coastal prairie remnant on heavy black clay; in Louisiana, most sites are coastal 
prairie on poorly drained sites, some on slightly elevated areas surrounded by standing shallow water, and 
on moderately drained sites; soils include very strongly acid to moderately alkaline silt loams and silty clay 
loams; flowering/fruiting May-June, August-September, and possibly other times in response to rainfall

Houston daisy Rayjacksonia aurea

Texas endemic; on and around naturally barren or sparsely vegetated saline slick spots or pimple mounds on 
coastal prairies, usually on sandy to sandy loam soils, occasionally in pastures and on roadsides in similar 
soil types where mowing may mimic natural prairie disturbance regimes; flowering late September-
November (-December)

Texas meadow-rue Thalictrum texanum

Texas endemic; mostly found in woodlands and woodland margins on soils with a surface layer of sandy 
loam, but it also occurs on prairie pimple mounds; both on uplands and creek terraces, but perhaps most 
common on claypan savannas; soils are very moist during its active growing season; flowering/fruiting 
(January-)February-May, withering by midsummer, foliage reappears in late fall(November) and may 
persist through the winter

Texas prairie dawn Hymenoxys texana LE E

Texas endemic; in poorly drained, sparsely vegtated areas (slick spots) at the base of mima mounds in open 
grassland or almost barren areas on slightly saline soils that are sticky when wet and powdery when dry; 
flowering late February-early April

Texas windmill-grass Chloris texensis

Texas endemic; sandy to sandy loam soils in relatively bare areas in coastal prairie grassland remnants, 
often on roadsides where regular mowing may mimic natural prairie fire regimes; flowering in fall

Threeflower broomweed Thurovia triflora
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HARRIS COUNTY
PLANTS Federal Status State Status

Texas endemic; near coast in sparse, low vegetation on a veneer of light colored silt or fine sand over saline 
clay along drier upper margins of ecotone between between salty prairies and tidal flats; further inland 
associated with vegetated slick spots on prairie mima mounds; flowering September-November
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GALVESTON COUNTY
BIRDS Federal Status State Status

American Peregrine Falcon Falco peregrinus anatum DL T

year-round resident and local breeder in west Texas, nests in tall cliff eyries; also, migrant across state from 
more northern breeding areas in US and Canada, winters along coast and farther south; occupies wide range 
of habitats during migration, including urban, concentrations along coast and barrier islands; low-altitude 
migrant, stopovers at leading landscape edges such as lake shores, coastlines, and barrier islands.

Arctic Peregrine Falcon Falco peregrinus tundrius DL

migrant throughout state from subspecies’ far northern breeding range, winters along coast and farther 
south; occupies wide range of habitats during migration, including urban, concentrations along coast and 
barrier islands; low-altitude migrant, stopovers at leading landscape edges such as lake shores, coastlines, 
and barrier islands.

Attwater's Greater Prairie-
Chicken

Tympanuchus cupido attwateri LE E

this county within historic range; endemic; open prairies of mostly thick grass one to three feet tall; from 
near sea level to 200 feet along coastal plain on upper two-thirds of Texas coast; males form communal 
display flocks during late winter-early spring; booming grounds important; breeding February-July 

Bald Eagle Haliaeetus leucocephalus DL T

found primarily near rivers and large lakes; nests in tall trees or on cliffs near water; communally roosts, 
especially in winter; hunts live prey, scavenges, and pirates food from other birds 

Black Rail Laterallus jamaicensis

salt, brackish, and freshwater marshes, pond borders, wet meadows, and  grassy swamps; nests in or along 
edge of marsh, sometimes on damp ground, but usually on mat of previous year's dead grasses; nest usually 
hidden in marsh grass or at base of Salicornia 

Brown Pelican Pelecanus occidentalis DL E

largely coastal and near shore areas, where it roosts and nests on islands and spoil banks

Eskimo Curlew Numenius borealis LE E

historic; nonbreeding: grasslands, pastures, plowed fields, and less frequently, marshes and mudflats

Henslow's Sparrow Ammodramus henslowii

wintering individuals (not flocks) found in weedy fields or cut-over areas where lots of bunch grasses occur 
along with vines and brambles; a key component is bare ground for running/walking

Mountain Plover Charadrius montanus

breeding: nests on high plains or shortgrass prairie, on ground in shallow depression; nonbreeding: 
shortgrass plains and bare, dirt (plowed) fields; primarily insectivorous 

Texas Parks & Wildlife Dept. Page 1 of 5

Annotated County Lists of Rare Species



GALVESTON COUNTY
BIRDS Federal Status State Status

Peregrine Falcon Falco peregrinus DL T

both subspecies migrate across the state from more northern breeding areas in US and Canada to winter 
along coast and farther south; subspecies (F. p. anatum) is also a resident breeder in west Texas; the two 
subspecies’ listing statuses differ, F.p. tundrius is no longer listed in Texas; but because the subspecies are 
not easily distinguishable at a distance, reference is generally made only to the species level; see subspecies 
for habitat.

Piping Plover Charadrius melodus LT T

wintering migrant along the Texas Gulf Coast; beaches and bayside mud or salt flats 

Reddish Egret Egretta rufescens T

resident of the Texas Gulf Coast; brackish marshes and shallow salt ponds and tidal flats; nests on ground or 
in trees or bushes, on dry coastal islands in brushy thickets of yucca and prickly pear

Snowy Plover Charadrius alexandrinus

formerly an uncommon breeder in the Panhandle; potential migrant; winter along coast

Southeastern Snowy Plover Charadrius alexandrinus tenuirostris

wintering migrant along the Texas Gulf Coast beaches and bayside mud or salt flats

Sprague's Pipit Anthus spragueii C

only in Texas during migration and winter, mid September to early April; short to medium distance, diurnal 
migrant; strongly tied to native upland prairie, can be locally common in coastal grasslands, uncommon to 
rare further west; sensitive to patch size and avoids edges.

White-faced Ibis Plegadis chihi T

prefers freshwater marshes, sloughs, and irrigated rice fields, but will attend brackish and saltwater habitats; 
nests in marshes, in low trees, on the ground in bulrushes or reeds, or on floating mats

White-tailed Hawk Buteo albicaudatus T

near coast on prairies, cordgrass flats, and scrub-live oak; further inland on prairies, mesquite and oak 
savannas, and mixed savanna-chaparral; breeding March-May

Whooping Crane Grus americana LE E

potential migrant via plains throughout most of state to coast; winters in  coastal marshes of Aransas, 
Calhoun, and Refugio counties

Wood Stork Mycteria americana T

forages in prairie ponds, flooded pastures or fields, ditches, and other shallow standing water, including salt-
water; usually roosts communally in tall snags, sometimes in association with other wading birds (i.e. active 
heronries); breeds in Mexico and birds move into Gulf States in search of mud flats and other wetlands, 
even those associated with forested areas; formerly nested in Texas, but no breeding records since 1960
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GALVESTON COUNTY
FISHES Federal Status State Status

American eel Anguilla rostrata

coastal waterways below reservoirs to gulf; spawns January to February in ocean, larva move to coastal 
waters, metamorphose, then females move into freshwater; most aquatic habitats with access to ocean, 
muddy bottoms, still waters, large streams, lakes; can travel overland in wet areas; males in brackish 
estuaries; diet varies widely, geographically, and seasonally

Smalltooth sawfish Pristis pectinata LE E

different life history stages have different patterns of habitat use; young found very close to shore in muddy 
and sandy bottoms, seldom descending to depths greater than 32 ft (10 m); in sheltered bays, on shallow 
banks, and in estuaries or river mouths; adult sawfish are encountered in various habitat types (mangrove, 
reef, seagrass, and coral), in varying salinity regimes and temperatures, and at various water depths, feed on 
a variety of fish species and crustaceans

MAMMALS Federal Status State Status

Louisiana black bear Ursus americanus luteolus LT T

possible as transient; bottomland hardwoods and large tracts of inaccessible forested areas

Plains spotted skunk Spilogale putorius interrupta

catholic; open fields, prairies, croplands, fence rows, farmyards, forest edges, and woodlands; prefers 
wooded, brushy areas and tallgrass prairie

Red wolf Canis rufus LE E

extirpated; formerly known throughout eastern half of Texas in brushy and forested areas, as well as coastal 
prairies 

West Indian manatee Trichechus manatus LE E

Gulf and bay system; opportunistic, aquatic herbivore

REPTILES Federal Status State Status

Alligator snapping turtle Macrochelys temminckii T

perennial water bodies; deep water of rivers, canals, lakes, and oxbows; also swamps, bayous, and ponds 
near deep running water; sometimes enters brackish coastal waters; usually in water with mud bottom and 
abundant aquatic vegetation; may migrate several miles along rivers; active March-October; breeds April-
October

Atlantic hawksbill sea turtle Eretmochelys imbricata LE E

Gulf and bay system, warm shallow waters especially in rocky marine environments, such as coral reefs and 
jetties, juveniles found in floating mats of sea plants;  feed on sponges, jellyfish, sea urchins, molluscs, and 
crustaceans, nests April through November
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GALVESTON COUNTY
REPTILES Federal Status State Status

Green sea turtle Chelonia mydas LT T

Gulf and bay system; shallow water seagrass beds, open water between feeding and nesting areas, barrier 
island beaches; adults are herbivorous feeding on sea grass and seaweed; juveniles are omnivorous feeding 
initially on marine invertebrates, then increasingly on sea grasses and seaweeds; nesting behavior extends 
from March to October, with peak activity in May and June 

Gulf Saltmarsh snake Nerodia clarkii

saline flats, coastal bays, and brackish river mouthss

Kemp's Ridley sea turtle Lepidochelys kempii LE E

Gulf and bay system, adults stay within the shallow waters of the Gulf of Mexico; feed primarily on crabs, 
but also snails, clams, other crustaceans and plants, juveniles feed on sargassum and its associated fauna; 
nests April through August

Leatherback sea turtle Dermochelys coriacea LE E

Gulf and bay systems, and widest ranging open water reptile; omnivorous, shows a preference for jellyfish; 
in the US portion of their western Atlantic nesting territories, nesting season ranges from March to August

Loggerhead sea turtle Caretta caretta LT T

Gulf and bay system primarily for juveniles, adults are most pelagic of the sea turtles; omnivorous, shows a 
preference for mollusks, crustaceans, and coral; nests from April through November

Texas diamondback terrapin Malaclemys terrapin littoralis

coastal marshes, tidal flats, coves, estuaries, and lagoons behind barrier beaches; brackish and salt water; 
burrows into mud when inactive; may venture into lowlands at high tide

Texas horned lizard Phrynosoma cornutum T

open, arid and semi-arid regions with sparse vegetation, including grass, cactus, scattered brush or scrubby 
trees; soil may vary in texture from sandy to rocky; burrows into soil, enters rodent burrows, or hides under 
rock when inactive; breeds March-September

Timber/Canebrake 
rattlesnake

Crotalus horridus T

swamps, floodplains, upland pine and deciduous woodlands, riparian zones, abandoned farmland; limestone 
bluffs, sandy soil or black clay; prefers dense ground cover, i.e. grapevines or palmetto

PLANTS Federal Status State Status

Coastal gay-feather Liatris bracteata

Texas endemic; coastal prairie grasslands of various types, from salty prairie on low- lying somewhat saline 
clay loams to upland prairie on nonsaline clayey to sandy loams; flowering in fall

Correll's false dragon-head Physostegia correllii

wet, silty clay loams on streamsides, in creek beds, irrigation channels and roadside drainage ditches; or 
seepy, mucky, sometimes gravelly soils along riverbanks or small islands in the Rio Grande; or underlain by 
Austin Chalk limestone along gently flowing spring-fed creek in central Texas; flowering May-September
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GALVESTON COUNTY
PLANTS Federal Status State Status

Grand Prairie evening 
primrose

Oenothera pilosella ssp sessilis

known in Texas from a single historic collection from Galveston Island; elsewhere known from remnant 
moist to dry tallgrass prairies on sandy or silty Alfisols over claypan on ancient river terraces of the 
Mississippi Alluvial Plain, and fragipan flatwoods; flowering May-June

Houston daisy Rayjacksonia aurea

Texas endemic; on and around naturally barren or sparsely vegetated saline slick spots or pimple mounds on 
coastal prairies, usually on sandy to sandy loam soils, occasionally in pastures and on roadsides in similar 
soil types where mowing may mimic natural prairie disturbance regimes; flowering late September-
November (-December)

Texas windmill-grass Chloris texensis

Texas endemic; sandy to sandy loam soils in relatively bare areas in coastal prairie grassland remnants, 
often on roadsides where regular mowing may mimic natural prairie fire regimes; flowering in fall

Threeflower broomweed Thurovia triflora

Texas endemic; near coast in sparse, low vegetation on a veneer of light colored silt or fine sand over saline 
clay along drier upper margins of ecotone between between salty prairies and tidal flats; further inland 
associated with vegetated slick spots on prairie mima mounds; flowering September-November
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BRAZORIA COUNTY
BIRDS Federal Status State Status

American Peregrine Falcon Falco peregrinus anatum DL T

year-round resident and local breeder in west Texas, nests in tall cliff eyries; also, migrant across state from 
more northern breeding areas in US and Canada, winters along coast and farther south; occupies wide range 
of habitats during migration, including urban, concentrations along coast and barrier islands; low-altitude 
migrant, stopovers at leading landscape edges such as lake shores, coastlines, and barrier islands.

Arctic Peregrine Falcon Falco peregrinus tundrius DL

migrant throughout state from subspecies’ far northern breeding range, winters along coast and farther 
south; occupies wide range of habitats during migration, including urban, concentrations along coast and 
barrier islands; low-altitude migrant, stopovers at leading landscape edges such as lake shores, coastlines, 
and barrier islands.

Bald Eagle Haliaeetus leucocephalus DL T

found primarily near rivers and large lakes; nests in tall trees or on cliffs near water; communally roosts, 
especially in winter; hunts live prey, scavenges, and pirates food from other birds 

Black Rail Laterallus jamaicensis

salt, brackish, and freshwater marshes, pond borders, wet meadows, and  grassy swamps; nests in or along 
edge of marsh, sometimes on damp ground, but usually on mat of previous year's dead grasses; nest usually 
hidden in marsh grass or at base of Salicornia 

Brown Pelican Pelecanus occidentalis DL E

largely coastal and near shore areas, where it roosts and nests on islands and spoil banks

Eskimo Curlew Numenius borealis LE E

historic; nonbreeding: grasslands, pastures, plowed fields, and less frequently, marshes and mudflats

Henslow's Sparrow Ammodramus henslowii

wintering individuals (not flocks) found in weedy fields or cut-over areas where lots of bunch grasses occur 
along with vines and brambles; a key component is bare ground for running/walking

Peregrine Falcon Falco peregrinus DL T

both subspecies migrate across the state from more northern breeding areas in US and Canada to winter 
along coast and farther south; subspecies (F. p. anatum) is also a resident breeder in west Texas; the two 
subspecies’ listing statuses differ, F.p. tundrius is no longer listed in Texas; but because the subspecies are 
not easily distinguishable at a distance, reference is generally made only to the species level; see subspecies 
for habitat.

Piping Plover Charadrius melodus LT T

wintering migrant along the Texas Gulf Coast; beaches and bayside mud or salt flats 

Reddish Egret Egretta rufescens T

resident of the Texas Gulf Coast; brackish marshes and shallow salt ponds and tidal flats; nests on ground or 
in trees or bushes, on dry coastal islands in brushy thickets of yucca and prickly pear
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BRAZORIA COUNTY
BIRDS Federal Status State Status

Snowy Plover Charadrius alexandrinus

formerly an uncommon breeder in the Panhandle; potential migrant; winter along coast

Sooty Tern Sterna fuscata T

predominately 'on the wing'; does not dive, but snatches small fish and squid with bill as it flies or hovers 
over water; breeding April-July 

Southeastern Snowy Plover Charadrius alexandrinus tenuirostris

wintering migrant along the Texas Gulf Coast beaches and bayside mud or salt flats

Sprague's Pipit Anthus spragueii C

only in Texas during migration and winter, mid September to early April; short to medium distance, diurnal 
migrant; strongly tied to native upland prairie, can be locally common in coastal grasslands, uncommon to 
rare further west; sensitive to patch size and avoids edges.

Western Snowy Plover Charadrius alexandrinus nivosus

 uncommon breeder in the Panhandle; potential migrant; winter along coast

White-faced Ibis Plegadis chihi T

prefers freshwater marshes, sloughs, and irrigated rice fields, but will attend brackish and saltwater habitats; 
nests in marshes, in low trees, on the ground in bulrushes or reeds, or on floating mats

White-tailed Hawk Buteo albicaudatus T

near coast on prairies, cordgrass flats, and scrub-live oak; further inland on prairies, mesquite and oak 
savannas, and mixed savanna-chaparral; breeding March-May

Whooping Crane Grus americana LE E

potential migrant via plains throughout most of state to coast; winters in  coastal marshes of Aransas, 
Calhoun, and Refugio counties

Wood Stork Mycteria americana T

forages in prairie ponds, flooded pastures or fields, ditches, and other shallow standing water, including salt-
water; usually roosts communally in tall snags, sometimes in association with other wading birds (i.e. active 
heronries); breeds in Mexico and birds move into Gulf States in search of mud flats and other wetlands, 
even those associated with forested areas; formerly nested in Texas, but no breeding records since 1960

FISHES Federal Status State Status

American eel Anguilla rostrata

coastal waterways below reservoirs to gulf; spawns January to February in ocean, larva move to coastal 
waters, metamorphose, then females move into freshwater; most aquatic habitats with access to ocean, 
muddy bottoms, still waters, large streams, lakes; can travel overland in wet areas; males in brackish 
estuaries; diet varies widely, geographically, and seasonally

Sharpnose shiner Notropis oxyrhynchus C

endemic to Brazos River drainage; also, apparently introduced into adjacent Colorado River drainage; large 
turbid river, with bottom a combination of sand, gravel, and clay-mud
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BRAZORIA COUNTY
FISHES Federal Status State Status

Smalltooth sawfish Pristis pectinata LE E

different life history stages have different patterns of habitat use; young found very close to shore in muddy 
and sandy bottoms, seldom descending to depths greater than 32 ft (10 m); in sheltered bays, on shallow 
banks, and in estuaries or river mouths; adult sawfish are encountered in various habitat types (mangrove, 
reef, seagrass, and coral), in varying salinity regimes and temperatures, and at various water depths, feed on 
a variety of fish species and crustaceans

MAMMALS Federal Status State Status

Jaguarundi Herpailurus yaguarondi LE E

thick brushlands, near water favored; 60 to 75 day gestation, young born sometimes twice per year in March 
and August, elsewhere the beginning of the rainy season and end of the dry season

Louisiana black bear Ursus americanus luteolus LT T

possible as transient; bottomland hardwoods and large tracts of inaccessible forested areas

Ocelot Leopardus pardalis LE E

dense chaparral thickets; mesquite-thorn scrub and live oak mottes; avoids open areas; breeds and raises 
young June-November

Plains spotted skunk Spilogale putorius interrupta

catholic; open fields, prairies, croplands, fence rows, farmyards, forest edges, and woodlands; prefers 
wooded, brushy areas and tallgrass prairie

Red wolf Canis rufus LE E

extirpated; formerly known throughout eastern half of Texas in brushy and forested areas, as well as coastal 
prairies 

West Indian manatee Trichechus manatus LE E

Gulf and bay system; opportunistic, aquatic herbivore

MOLLUSKS Federal Status State Status

False spike mussel Quadrula mitchelli T

possibly extirpated in Texas; probably medium to large rivers; substrates varying from mud through 
mixtures of sand, gravel and cobble; one study indicated water lilies were present at the site; Rio Grande, 
Brazos, Colorado, and Guadalupe (historic) river basins

Smooth pimpleback Quadrula houstonensis C T

small to moderate streams and rivers as well as moderate size reservoirs; mixed  mud, sand, and fine gravel, 
tolerates very slow to moderate flow rates, appears not to tolerate dramatic water level fluctuations, scoured 
bedrock substrates, or shifting sand bottoms, lower Trinity (questionable), Brazos, and Colorado River 
basins 
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BRAZORIA COUNTY
MOLLUSKS Federal Status State Status

Texas fawnsfoot Truncilla macrodon C T

little known; possibly rivers and larger streams, and intolerant of impoundment;  flowing rice irrigation 
canals, possibly sand, gravel, and perhaps sandy-mud bottoms in moderate flows; Brazos and Colorado 
River basins 

REPTILES Federal Status State Status

Alligator snapping turtle Macrochelys temminckii T

perennial water bodies; deep water of rivers, canals, lakes, and oxbows; also swamps, bayous, and ponds 
near deep running water; sometimes enters brackish coastal waters; usually in water with mud bottom and 
abundant aquatic vegetation; may migrate several miles along rivers; active March-October; breeds April-
October

Atlantic hawksbill sea turtle Eretmochelys imbricata LE E

Gulf and bay system, warm shallow waters especially in rocky marine environments, such as coral reefs and 
jetties, juveniles found in floating mats of sea plants;  feed on sponges, jellyfish, sea urchins, molluscs, and 
crustaceans, nests April through November

Green sea turtle Chelonia mydas LT T

Gulf and bay system; shallow water seagrass beds, open water between feeding and nesting areas, barrier 
island beaches; adults are herbivorous feeding on sea grass and seaweed; juveniles are omnivorous feeding 
initially on marine invertebrates, then increasingly on sea grasses and seaweeds; nesting behavior extends 
from March to October, with peak activity in May and June 

Gulf Saltmarsh snake Nerodia clarkii

saline flats, coastal bays, and brackish river mouthss

Kemp's Ridley sea turtle Lepidochelys kempii LE E

Gulf and bay system, adults stay within the shallow waters of the Gulf of Mexico; feed primarily on crabs, 
but also snails, clams, other crustaceans and plants, juveniles feed on sargassum and its associated fauna; 
nests April through August

Leatherback sea turtle Dermochelys coriacea LE E

Gulf and bay systems, and widest ranging open water reptile; omnivorous, shows a preference for jellyfish; 
in the US portion of their western Atlantic nesting territories, nesting season ranges from March to August

Loggerhead sea turtle Caretta caretta LT T

Gulf and bay system primarily for juveniles, adults are most pelagic of the sea turtles; omnivorous, shows a 
preference for mollusks, crustaceans, and coral; nests from April through November

Texas diamondback terrapin Malaclemys terrapin littoralis

coastal marshes, tidal flats, coves, estuaries, and lagoons behind barrier beaches; brackish and salt water; 
burrows into mud when inactive; may venture into lowlands at high tide
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BRAZORIA COUNTY
REPTILES Federal Status State Status

Texas horned lizard Phrynosoma cornutum T

open, arid and semi-arid regions with sparse vegetation, including grass, cactus, scattered brush or scrubby 
trees; soil may vary in texture from sandy to rocky; burrows into soil, enters rodent burrows, or hides under 
rock when inactive; breeds March-September

Timber/Canebrake 
rattlesnake

Crotalus horridus T

swamps, floodplains, upland pine and deciduous woodlands, riparian zones, abandoned farmland; limestone 
bluffs, sandy soil or black clay; prefers dense ground cover, i.e. grapevines or palmetto

PLANTS Federal Status State Status

Coastal gay-feather Liatris bracteata

Texas endemic; coastal prairie grasslands of various types, from salty prairie on low- lying somewhat saline 
clay loams to upland prairie on nonsaline clayey to sandy loams; flowering in fall

Giant sharpstem umbrella-
sedge

Cyperus cephalanthus

in Texas on saturated, fine sandy loam soils, along nearly level fringes of deep prairie depressions; also in 
depressional area within coastal prairie remnant on heavy black clay; in Louisiana, most sites are coastal 
prairie on poorly drained sites, some on slightly elevated areas surrounded by standing shallow water, and 
on moderately drained sites; soils include very strongly acid to moderately alkaline silt loams and silty clay 
loams; flowering/fruiting May-June, August-September, and possibly other times in response to rainfall

Texas meadow-rue Thalictrum texanum

Texas endemic; mostly found in woodlands and woodland margins on soils with a surface layer of sandy 
loam, but it also occurs on prairie pimple mounds; both on uplands and creek terraces, but perhaps most 
common on claypan savannas; soils are very moist during its active growing season; flowering/fruiting 
(January-)February-May, withering by midsummer, foliage reappears in late fall(November) and may 
persist through the winter

Texas windmill-grass Chloris texensis

Texas endemic; sandy to sandy loam soils in relatively bare areas in coastal prairie grassland remnants, 
often on roadsides where regular mowing may mimic natural prairie fire regimes; flowering in fall

Threeflower broomweed Thurovia triflora

Texas endemic; near coast in sparse, low vegetation on a veneer of light colored silt or fine sand over saline 
clay along drier upper margins of ecotone between between salty prairies and tidal flats; further inland 
associated with vegetated slick spots on prairie mima mounds; flowering September-November
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FORT BEND COUNTY
AMPHIBIANS Federal Status State Status

Houston toad Anaxyrus houstonensis LE E

endemic; sandy substrate, water in pools, ephemeral pools, stock tanks; breeds in spring especially after 
rains; burrows in soil of adjacent uplands when inactive; breeds February-June; associated with soils of the 
Sparta, Carrizo, Goliad, Queen City, Recklaw, Weches, and Willis geologic formations 

BIRDS Federal Status State Status

American Peregrine Falcon Falco peregrinus anatum DL T

year-round resident and local breeder in west Texas, nests in tall cliff eyries; also, migrant across state from 
more northern breeding areas in US and Canada, winters along coast and farther south; occupies wide range 
of habitats during migration, including urban, concentrations along coast and barrier islands; low-altitude 
migrant, stopovers at leading landscape edges such as lake shores, coastlines, and barrier islands.

Arctic Peregrine Falcon Falco peregrinus tundrius DL

migrant throughout state from subspecies’ far northern breeding range, winters along coast and farther 
south; occupies wide range of habitats during migration, including urban, concentrations along coast and 
barrier islands; low-altitude migrant, stopovers at leading landscape edges such as lake shores, coastlines, 
and barrier islands.

Attwater's Greater Prairie-
Chicken

Tympanuchus cupido attwateri LE E

this county within historic range; endemic; open prairies of mostly thick grass one to three feet tall; from 
near sea level to 200 feet along coastal plain on upper two-thirds of Texas coast; males form communal 
display flocks during late winter-early spring; booming grounds important; breeding February-July 

Bald Eagle Haliaeetus leucocephalus DL T

found primarily near rivers and large lakes; nests in tall trees or on cliffs near water; communally roosts, 
especially in winter; hunts live prey, scavenges, and pirates food from other birds 

Henslow's Sparrow Ammodramus henslowii

wintering individuals (not flocks) found in weedy fields or cut-over areas where lots of bunch grasses occur 
along with vines and brambles; a key component is bare ground for running/walking

Interior Least Tern Sterna antillarum athalassos LE E

subspecies is listed only when inland (more than 50 miles from a coastline); nests along sand and gravel 
bars within braided streams, rivers; also know to nest on man-made structures (inland beaches, wastewater 
treatment plants, gravel mines, etc); eats small fish and crustaceans, when breeding forages within a few 
hundred feet of colony
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FORT BEND COUNTY
BIRDS Federal Status State Status

Peregrine Falcon Falco peregrinus DL T

both subspecies migrate across the state from more northern breeding areas in US and Canada to winter 
along coast and farther south; subspecies (F. p. anatum) is also a resident breeder in west Texas; the two 
subspecies’ listing statuses differ, F.p. tundrius is no longer listed in Texas; but because the subspecies are 
not easily distinguishable at a distance, reference is generally made only to the species level; see subspecies 
for habitat.

Sprague's Pipit Anthus spragueii C

only in Texas during migration and winter, mid September to early April; short to medium distance, diurnal 
migrant; strongly tied to native upland prairie, can be locally common in coastal grasslands, uncommon to 
rare further west; sensitive to patch size and avoids edges.

Western Burrowing Owl Athene cunicularia hypugaea

open grasslands, especially prairie, plains, and savanna, sometimes in open areas such as vacant lots near 
human habitation or airports; nests and roosts in abandoned burrows

White-faced Ibis Plegadis chihi T

prefers freshwater marshes, sloughs, and irrigated rice fields, but will attend brackish and saltwater habitats; 
nests in marshes, in low trees, on the ground in bulrushes or reeds, or on floating mats

White-tailed Hawk Buteo albicaudatus T

near coast on prairies, cordgrass flats, and scrub-live oak; further inland on prairies, mesquite and oak 
savannas, and mixed savanna-chaparral; breeding March-May

Whooping Crane Grus americana LE E

potential migrant via plains throughout most of state to coast; winters in  coastal marshes of Aransas, 
Calhoun, and Refugio counties

Wood Stork Mycteria americana T

forages in prairie ponds, flooded pastures or fields, ditches, and other shallow standing water, including salt-
water; usually roosts communally in tall snags, sometimes in association with other wading birds (i.e. active 
heronries); breeds in Mexico and birds move into Gulf States in search of mud flats and other wetlands, 
even those associated with forested areas; formerly nested in Texas, but no breeding records since 1960

FISHES Federal Status State Status

American eel Anguilla rostrata

coastal waterways below reservoirs to gulf; spawns January to February in ocean, larva move to coastal 
waters, metamorphose, then females move into freshwater; most aquatic habitats with access to ocean, 
muddy bottoms, still waters, large streams, lakes; can travel overland in wet areas; males in brackish 
estuaries; diet varies widely, geographically, and seasonally

Sharpnose shiner Notropis oxyrhynchus C

endemic to Brazos River drainage; also, apparently introduced into adjacent Colorado River drainage; large 
turbid river, with bottom a combination of sand, gravel, and clay-mud
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FORT BEND COUNTY
MAMMALS Federal Status State Status

Louisiana black bear Ursus americanus luteolus LT T

possible as transient; bottomland hardwoods and large tracts of inaccessible forested areas

Plains spotted skunk Spilogale putorius interrupta

catholic; open fields, prairies, croplands, fence rows, farmyards, forest edges, and woodlands; prefers 
wooded, brushy areas and tallgrass prairie

Red wolf Canis rufus LE E

extirpated; formerly known throughout eastern half of Texas in brushy and forested areas, as well as coastal 
prairies 

MOLLUSKS Federal Status State Status

False spike mussel Quadrula mitchelli T

possibly extirpated in Texas; probably medium to large rivers; substrates varying from mud through 
mixtures of sand, gravel and cobble; one study indicated water lilies were present at the site; Rio Grande, 
Brazos, Colorado, and Guadalupe (historic) river basins

Smooth pimpleback Quadrula houstonensis C T

small to moderate streams and rivers as well as moderate size reservoirs; mixed  mud, sand, and fine gravel, 
tolerates very slow to moderate flow rates, appears not to tolerate dramatic water level fluctuations, scoured 
bedrock substrates, or shifting sand bottoms, lower Trinity (questionable), Brazos, and Colorado River 
basins 

Texas fawnsfoot Truncilla macrodon C T

little known; possibly rivers and larger streams, and intolerant of impoundment;  flowing rice irrigation 
canals, possibly sand, gravel, and perhaps sandy-mud bottoms in moderate flows; Brazos and Colorado 
River basins 

REPTILES Federal Status State Status

Alligator snapping turtle Macrochelys temminckii T

perennial water bodies; deep water of rivers, canals, lakes, and oxbows; also swamps, bayous, and ponds 
near deep running water; sometimes enters brackish coastal waters; usually in water with mud bottom and 
abundant aquatic vegetation; may migrate several miles along rivers; active March-October; breeds April-
October

Texas horned lizard Phrynosoma cornutum T

open, arid and semi-arid regions with sparse vegetation, including grass, cactus, scattered brush or scrubby 
trees; soil may vary in texture from sandy to rocky; burrows into soil, enters rodent burrows, or hides under 
rock when inactive; breeds March-September

Timber/Canebrake 
rattlesnake

Crotalus horridus T
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FORT BEND COUNTY
REPTILES Federal Status State Status

swamps, floodplains, upland pine and deciduous woodlands, riparian zones, abandoned farmland; limestone 
bluffs, sandy soil or black clay; prefers dense ground cover, i.e. grapevines or palmetto

PLANTS Federal Status State Status

Texas prairie dawn Hymenoxys texana LE E

Texas endemic; in poorly drained, sparsely vegtated areas (slick spots) at the base of mima mounds in open 
grassland or almost barren areas on slightly saline soils that are sticky when wet and powdery when dry; 
flowering late February-early April

Threeflower broomweed Thurovia triflora

Texas endemic; near coast in sparse, low vegetation on a veneer of light colored silt or fine sand over saline 
clay along drier upper margins of ecotone between between salty prairies and tidal flats; further inland 
associated with vegetated slick spots on prairie mima mounds; flowering September-November
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Marine Threatened and Endangered Species 
State of Texas 



 
                   

 
 

Texas 
 
 

Listed Species Scientific Name Status Date Listed 

Marine Mammals    
blue whale Balaenoptera musculus Endangered 12/02/70 
finback whale Balaenoptera physalus Endangered 12/02/70 
humpback whale Megaptera novaeangliae Endangered 12/02/70 
sei whale Balaenoptera borealis Endangered 12/02/70 
sperm whale Physeter macrocephalus Endangered 12/02/70 
Turtles    
green sea turtle Chelonia mydas Threatened1 07/28/78  
hawksbill sea turtle Eretmochelys imbricata Endangered 06/02/70 
Kemp's ridley sea turtle Lepidochelys kempii Endangered 12/02/70 
leatherback sea turtle Dermochelys coriacea Endangered 06/02/70 
loggerhead sea turtle Caretta caretta Threatened2 09/22/11  
Fish    
None    
 
 

                                                 
1 Green turtles are listed as threatened, except for breeding populations of green turtles in Florida and on the Pacific Coast of 
Mexico, which are listed as endangered 
2 Northwest Atlantic Ocean (NWA) DPS.  On September 22, 2011, NMFS and USFWS issued a final rule changing the listing of 
loggerhead sea turtles from a single, threatened species to nine distinct population segments (DPSs) listed as either threatened or 
endangered (FR 76 58868).  The NWA DPS was listed as threatened. 

Endangered and Threatened Species and Critical Habitats 
under the Jurisdiction of the NOAA Fisheries Service 

 



       
   

Texas 
 
 

Candidate Species3 Scientific Name  

Fish  
scalloped hammerhead shark Sphyrna lewini 
Invertebrates  
boulder star coral Montastraea annularis 
boulder star coral Montastraea franksi 
elliptical star coral Dichocoenia stokesii 
Lamarck’s sheet coral Agaricia lamarcki 
mountainous star coral Montastraea faveolata 
pillar coral Dendrogyra cylindrus 
rough cactus coral Mycetophyllia ferox 
 
 

Species of Concern4 Scientific Name  

Fish  
dusky shark Carcharhinus obscurus 
opossum pipefish Microphis brachyurus lineatus 
sand tiger shark Carcharias taurus 
speckled hind Epinephelus drummondhayi 
warsaw grouper Epinephelus nigritus 
 

                                                 
3 Candidate species are those petitioned species that are actively being considered for listing as endangered or threatened under 
the Endangered Species Act (ESA), as well as those species which NMFS has initiated an ESA status review. 
4 Species of Concern are not protected under the Endangered Species Act, but concerns about their status indicate that they may 
warrant listing in the future. Federal agencies and the public are encouraged to consider these species during project planning so 
that future listings may be avoided. For more information please visit: http://sero.nmfs.noaa.gov/pr/SOC.htm 

http://sero.nmfs.noaa.gov/pr/SOC.htm�
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Appendix F-2 
Recorded Historic and Prehistoric Sites in the Clear Creek Project Study Area 

Site No. 
Quadrangle 

Map 
Temporal 
Affiliation Type of Site Landform 

Site 
Condition 

Type of  
Investigations NRHP Status 

41BO78 Friendswood Prehistoric lithic  mound unknown     
41BO182 Friendswood       likely destroyed     
41BO1034 Friendswood prehistoric campsite upland terrace disturbed survey, testing – 
41GV2 League City Prehistoric   underwater (Aten, 

1970: TARL Files) 
appears in developed 
area 

survey   

41GV8  Friendswood Late Prehistoric camp knoll on bluff appears eroded survey   
41GV9 Friendswood Late Ceramic period camp terrace appears undisturbed   potentially 

eligible 
41GV10 League City Prehistoric shell midden   appears undisturbed survey, testing NRHP Clear 

Creek 
41GV11 League City Late Prehistoric Rangia shell midden   appears eroded     
41GV12 League City Late Prehistoric and Archaic Rangia shell midden bluff appears eroded     
41GV13 League City Late Prehistoric Rangia shell midden bank disturbed survey, testing   
41GV14 League City Late Prehistoric Rangia shell midden bluff appears eroded     
41GV15 League City Prehistoric Rangia shell midden mound appears eroded and 

under developed area 
    

41GV16 League City Prehistoric Rangia shell midden peninsula appears eroded and 
under developed area 

    

41GV17 League City Prehistoric Rangia shell midden eroded bank   testing not eligible 
41GV19 League City Prehistoric Rangia shell midden   appears in developed 

area 
    

41GV20 League City Late Prehistoric shell midden, lithic 
and ceramic 

creek bank disturbed survey, testing   

41GV21 League City Prehistoric Rangia shell midden mound appears eroded     
41GV22 League City Prehistoric shell midden Clear Lake south 

shore 
appears eroded survey, testing, 

excavation 
NRHP South 
Shore Harbor 

41GV44 League City Ceramic period shell midden eroding bank south 
shore 

appears eroded and 
under developed area 

survey not eligible 

41GV46 Friendswood Prehistoric camp terrace appears undisturbed survey, testing not eligible 
41GV49 ceramic period Ceramic period lithic and ceramic terrace appears undisturbed survey, testing   
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Site No. 
Quadrangle 

Map 
Temporal 
Affiliation Type of Site Landform 

Site 
Condition 

Type of  
Investigations NRHP Status 

41GV53 League City Prehistoric shell midden   appears undisturbed survey, testing NRHP Clear 
Creek 

41GV54 Friendswood Prehistoric lithic/shell knoll appears eroded survey, testing not eligible 
41GV55 League City Prehistoric Rangia shell midden mound appears undisturbed 

but may be eroded 
survey, testing   

41GV56 League City Prehistoric camp mound appears undisturbed survey   
41GV58 Friendswood Ceramic period lithic and ceramic mound   intensive 

survey 
not eligible 

41GV59 Friendswood Ceramic period camp mound appears undisturbed intensive 
survey 

not eligible 

41GV60 Friendswood Ceramic period camp terrace appears undisturbed intensive 
survey 

not eligible 

41GV61 Friendswood Prehistoric camp mound appears undisturbed intensive 
survey; testing 

not eligible 

41GV62 Friendswood Prehistoric camp mound appears undisturbed intensive 
survey; testing 

not eligible 

41GV63 Friendswood Prehistoric camp mound   intensive 
survey; testing 

not eligible 

41GV76 League City Ceramic period camp mound on terrace appears eroded survey, testing potentially 
eligible 

41GV77 League City Ceramic period camp mound on terrace appears eroded survey, testing potentially 
eligible 

41GV78 League City Prehistoric shell midden floodplain appears under road survey   
41GV79 League City Historic Butler Building   appears in developed 

area 
    

41GV82 League City prehistoric/historic camp floodplain eroding survey potentially 
eligible 

41GV91 League City Prehistoric lithics and shell terrace appears undisturbed     
41GV100 League City Ceramic period and Late 

Prehistoric 
camp slope on shore   survey, testing not eligible 

41GV103 Algoa Ceramic period camp levee  appears undisturbed   potentially 
eligible 

41GV104 Algoa Prehistoric camp prominent rise appears undisturbed   not eligible 
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Site No. 
Quadrangle 

Map 
Temporal 
Affiliation Type of Site Landform 

Site 
Condition 

Type of  
Investigations NRHP Status 

41GV105 Friendswood Historic bridge pilings creek bed appears undisturbed   not eligible 
41GV120 Friendswood Early and Late Ceramic period camp mound appears eroded   potentially 

eligible 
41GV121 Friendswood Prehistoric camp terrace appears undisturbed   not eligible 
41GV122 Friendswood Prehistoric camp mound appears undisturbed   not eligible 
41GV123 Friendswood Ceramic period camp terrace appears undisturbed   not eligible 
41GV124 Friendswood Historic brick structure terrace appears undisturbed survey   
41GV134 Friendswood Prehistoric camp creek bank appears undisturbed survey   
41GV135 Algoa Historic habitation terrace   survey   
41HR67 [Jacinto] City   earth midden mound appears undisturbed survey   
41HR80 League City Prehistoric shell midden upland bluff   survey, testing NRHP/SAL 

Harris County 
Boys School 
sites 

41HR81 League City Early Ceramic and Late 
Prehistoric 

Rangia shell midden bluff above 
Armand Bayou 

appears undisturbed survey, testing 
data recovery 

NRHP Armand 
Bayou Arch. 
District 

41HR82 League City Late Prehistoric and Late 
Archaic 

shell midden   appears in developed 
area 

survey, testing 
data recovery 

NRHP Armand 
Bayou Arch. 
District 

41HR84 Friendswood Prehistoric camp mound appears undisturbed survey, testing potentially 
eligible 

41HR85 League City Prehistoric Rangia shell midden mound   survey, 
excavation 

NRHP/SAL 
Harris County 
Boys School 
sites 

41HR86 League City Prehistoric Rangia shell midden mound appears in developed 
area 

survey, testing   

41HR87 League City Prehistoric Rangia shell midden mound appears in developed 
area 

survey   

41HR91 League City Prehistoric shell midden   appears undisturbed survey   
41HR92 League City Prehistoric Rangia shell midden     survey   
41HR93 League City Ceramic period small shell deposit shore   survey not eligible 
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Site No. 
Quadrangle 

Map 
Temporal 
Affiliation Type of Site Landform 

Site 
Condition 

Type of  
Investigations NRHP Status 

41HR94 League City Prehistoric Rangia shell midden north shore   survey not eligible 
41HR95 League City Possible Preceramic, Ceramic, 

and Historic 
Rangia shell midden shore   survey, testing potentially 

eligible 
41HR142 League City Prehistoric camp   appears undisturbed   NRHP Armand 

Bayou Arch. 
District 

41HR151 League City Prehistoric camp ridge appears in developed 
area 

  NRHP Armand 
Bayou Arch. 
District 

41HR152 League City Prehistoric camp bank appears in developed 
area 

  NRHP Armand 
Bayou Arch. 
District 

41HR161 Friendswood Late Prehistoric lithic mound buried under a few 
meters of dredge 
spoil 

  potentially 
eligible 

41HR162 Friendswood Late Prehistoric lithic mound severe erosion, 
partially buried under 
dredge spoil 

  not eligible  

41HR163 Friendswood Late Prehistoric lithic and ceramic mound buried under a few 
meters of dredge 
spoil 

  not eligible 

41HR164 Friendswood Late Prehistoric lithic and ceramic mound likely destroyed   not eligible 
41HR165 Friendswood Late Ceramic period camp mound appears undisturbed intensive 

survey 
potentially 
eligible 

41HR166 Friendswood Prehistoric camp mound appears undisturbed intensive 
survey 

not eligible 

41HR168 Friendswood Late Prehistoric camp mound   intensive 
survey 

not eligible 

41HR169 Friendswood Prehistoric camp terrace appears undisturbed intensive 
survey 

not eligible 

41HR170 Friendswood Prehistoric camp terrace appears undisturbed intensive 
survey 

not eligible 

41HR171 Friendswood Prehistoric camp mound   intensive 
survey, testing 

not eligible 

41HR189 League City Late Prehistoric Archaic lithic and ceramic terrace appears undisturbed     
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Site No. 
Quadrangle 

Map 
Temporal 
Affiliation Type of Site Landform 

Site 
Condition 

Type of  
Investigations NRHP Status 

41HR190 League City Prehistoric lithic terrace appears undisturbed     
41HR191 Friendswood Late Prehistoric lithic mound buried under a few 

meters of dredge 
spoil 

  not eligible 

41HR192 Friendswood Late Prehistoric lithic and ceramic mound disturbed   not eligible 
41HR193 Friendswood Ceramic period   mound   intensive 

survey, testing 
not eligible 

41HR194 Friendswood Early Archaic to Late Ceramic lithic and ceramic mound   survey, testing potentially 
eligible 

41HR195 Friendswood Ceramic period   mound appears undisturbed survey potentially 
eligible 

41HR503 Friendswood Prehistoric   mound appears undisturbed survey   
41HR504 Friendswood Ceramic period   mound appears undisturbed survey   
41HR528 League City Historic house     survey   
41HR529 League City Historic early 20th century 

defunct power plant 
floodplain appears undisturbed survey, testing not eligible 

41HR538 League City Prehistoric         site underwater 
41HR539 League City       appears under road     
41HR602         appears undisturbed     
41HR633 Friendswood Late Archaic lithic and ceramic point bar deposit appears undisturbed survey, NRHP 

testing 
not eligible 

41HR634 Friendswood Prehistoric camp valley margin appears undisturbed survey not eligible 
41HR635 League City Historic homesite uplands appears undisturbed survey, testing potentially 

eligible 
41HR636 Friendswood Historic Whitcomb Cemetery uplands appears undisturbed survey not eligible 
41HR696 Friendswood Late Ceramic period   mound appears undisturbed survey potentially 

eligible 
41HR697 Friendswood Prehistoric   mound appears undisturbed survey not eligible 
41HR698 Friendswood Prehistoric   mound appears undisturbed survey not eligible 
41HR699         appears undisturbed     
41HR817 Pearland Prehistoric shell midden   destroyed, the site is 

now a retention pond 
survey, testing, 
data recovery 

not eligible 
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Site No. 
Quadrangle 

Map 
Temporal 
Affiliation Type of Site Landform 

Site 
Condition 

Type of  
Investigations NRHP Status 

41HR828 League City?             
41HR829 Friendswood Prehistoric lithic/ceramic mounds appears undisturbed survey   
41HR830 Friendswood Historic house   appears undisturbed survey   
41HR1034 Friendswood Prehistoric lithic mound possibly disturbed   recommended 

as ineligible 
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1.0 SOCIOECONOMIC RESOURCES 

1.1 INTRODUCTION 

The following presents a summary of the demographic and economic characteristics of the study 
area population. Population, community characteristics, community services, employment, and 
area economics are key areas of discussion. Information was obtained from the U.S. Census 
Bureau, Texas Water Development Board (TWDB), and Texas Workforce Commission (TWC), 
as well as various county and municipal data sources. 

The study area is located within four counties (Harris, Galveston, Brazoria, and Fort Bend). 
Within these counties are the municipalities Brookside Village, Clear Lake Shores, Deer Park, El 
Lago, Fresno, Friendswood, Houston (partial), Kemah, La Porte, League City, Missouri City, 
Nassau Bay, Pasadena (partial), Pearland, Seabrook, Taylor Lake Village, and Webster. The 
socioeconomic study area is comprised of census tracts within these municipalities and counties 
(Figure 1). Information is provided for the study area counties, municipalities, and census tracts 
that are traversed by the study area. For demographic information, the study area census tracts 
are identified as the study area population. 

1.2 POPULATION AND DEMOGRAPHICS 

1.2.1 Historic and Projected Population 

Table 1 presents historic populations for the study area municipalities and counties. Of the 
municipalities in the study area, the highest increase in population growth from 1970 to 1980 
occurred in Missouri City with a 490.5 percent increase in population. In the same time period, 
Webster City experienced the lowest population growth of 7.8 percent. The municipality that 
experienced the highest population growth from 1980 to 1990 was Friendswood at 112.8 percent 
increase. Taylor Lake Village experienced a decrease of 7.5 percent for the same time period. 
From 1990 to 2000, Fresno increased in population by 107.5 percent while El Lago decreased 
5.9 percent in population for the same time period. Of the four counties in the study area, Fort 
Bend maintained the highest percentage of population growth over a 40-year time period, 
increasing 150.3 percent in 1970 to 1980 and continued this increase at 57.2 percent from years 
1990 to 2000. Compared to the other counties in the study area, Galveston County experienced 
the lowest overall increase over the same 40-year time period, from 15.3 percent in 1970 to 1980 
and 15.1 percent of population change from 1990 to 2000. Overall, the study area has 
experienced an increase in population between 1970 and 2000. 

Table 2 provides population projections from 2000 to 2030 for the study area municipalities and 
counties. Fort Bend County is expected to have the highest population growth compared to the 
other three counties in the study area, with expected increases of between 27.3 percent and  
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38.3 percent. Galveston County is expected to experience the lowest population growth of the 
four counties in the study area, with population increases of between 3.3 and 7.4 percent. Of the 
municipalities in the study area, the City of Pearland is expected to experience the highest 
population increase from 2000 to 2010 at 75.5 percent. Webster City is expected to have the 
highest population increase from 2010 to 2020 at 29.7 percent, and from 2020 to 2030 at 
22.5 percent. Deer Park is expected to maintain the lowest population change from 2000 to 2030 
with 3.5 percent change from 2000 to 2010, decreasing to a 3.1 percent change from 2020 to 
2030. Overall, the increases in population seen from 1970 to 2000 are expected to continue 
through 2030, with growth generally slowing each decade. 

1.2.2 Demographics and Community Cohesion Factors 

Community cohesion is a social attribute that indicates a shared sense of identity, common 
responsibility, and social interaction among people who live or work within a defined geographic 
area. It is the degree to which people have a sense of belonging to their neighborhood or 
community or a strong attachment to neighbors, groups, and institutions as a continual 
association over time. 

This section provides a profile of the study area with regard to age, education, and ethnic/racial 
make-up of the population. The 2000 Census Tracts traversed by the study area are used to 
identify the study area population (see Figure 1).  

Table 3 provides the age characteristics of the study area population, municipalities, and 
counties. The study area population is the compilation of all census tracts located within the 
study area. Of the study area population, the 35 to 64 age group has the largest percentage of 
persons (39.8 percent) followed by the 20 to 34 age group (21.3 percent).  

Table 4 shows the educational attainment levels for the study area population, municipalities, 
and counties. The study area population had 21.5 percent of the population being high school 
graduates, followed by 21.4 percent of the population attaining bachelor’s degrees and 
10.4 percent of the population attaining a graduate or professional degree. Of the municipalities, 
the highest percentage of high school graduates is within the City of La Porte at 33.3 percent and 
the lowest is Taylor Lake Village at 8.2 percent. The highest graduation rates for bachelor’s 
degrees are in Taylor Lake Village at 36.3 percent, while the highest graduation rates for 
graduate degrees are in Nassau Bay at 25.6 percent. Within the counties, Galveston County has 
the highest high school graduation rate at 26.4 percent while Fort Bend County has the lowest at 
19.4 percent. However, Fort Bend County has the highest graduation rate for bachelors and 
graduate degrees at 25.2 percent and 11.8 percent, respectively.  

As previously discussed, the study area has experienced consistent growth from 1970 to 2000, 
and this growth is expected to continue, albeit at an increasingly slower rate, through the next 
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30 years. The majority of residents within the study area are aged between 35 and 64, followed 
by the 20 to 34 age group.  

1.2.3 Housing Characteristics 

As shown in Table 5, there were a total of 167,302 housing units within the study area, and the 
majority (94.5 percent) of these units are occupied, leaving little vacant housing in the study 
area. Of these occupied units, 66.4 percent are owner-occupied. This is true of the municipalities 
within the study area as well, with the exceptions of Houston, with the majority (54.2 percent) of 
housing units being renter-occupied, and within the municipality of Webster, with 86.4 percent 
of the housing units being renter-occupied. 

Table 6 shows the length of residency in the study area municipalities and counties. The majority 
of residents moved into their houses between 1990 and 2000, resulting in a length of residency of 
10 years or less. The median number of persons per unit ranged from 2.04 (Clear Lake Shores 
and Nassau Bay) to 3.52 (Fresno) for the study area municipalities, and from 2.60 (Galveston 
County) to 3.14 (Fort Bend County) for the study area counties. Median value for owner-
occupied units ranged from $70,300 (Pasadena) to $152,700 (Taylor Lake Village) for the study 
area municipalities, and from $85,200 (Galveston County) to $115,100 (Fort Bend County) for 
the study area counties. 

An economic evaluation of current flooding impacts was conducted by U.S. Army Corps of 
Engineers (USACE) (General Reevaluation Report [GRR], Economic Appendix). The study 
considered structures within an identified floodplain in which the probability of first-floor 
flooding is 0.2 percent each year. According to the economic evaluation, over 90 percent of the 
structures inventoried within the identified project floodplain on Clear Creek would flood. Based 
on 2009 prices, there were 7,500 structures valued at over $860 million within the AEP 
floodplain on the main stem and tributaries. Approximately 163 residential structures have been 
purchased and removed from the floodplain under the Federal Emergency Management 
Agency’s Hazard Mitigation Program. Residences that would flood within the identified 
floodplains for Mary’s Creek, Mud Gully, and Turkey Creek range from 84 to 99 percent, with 
values ranging from $70 to $155 million. 

1.2.4 Environmental Justice 

The proposed project is in compliance with Executive Order (EO) 12898, “Federal Actions to 
Address Environmental Justice in Minority Populations and Low-Income Populations,” signed 
by the president on February 11, 1994, which directs Federal agencies to take the appropriate and 
necessary steps to identify and address disproportionately high and adverse effects of Federal 
projects on the health of the environment of minority and low-income populations to the greatest 
extent practicable and permitted by law. The EO requires that minority and low-income 
populations not receive disproportionately high adverse human health or environmental impacts, 
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affected by the proposed project be involved in the community participation and public 
involvement process. 

Table 7 shows the study area population is primarily comprised of white persons (64.9 percent) 
followed by Hispanic or Latino persons (19.1 percent) and black or African American persons 
(9.2 percent). As defined by the Council on Environmental Quality (CEQ), a minority population 
is defined as either (a) the minority population of the affected area exceeds 50 percent, or (b) the 
minority population percentage of the affected area is meaningfully greater than the minority 
population percentage in the general population or other appropriate geographical analysis. 
While the racial minority population of the study area as a whole does not exceed 50 percent, 
several municipalities within the study area have racial minority populations greater than 
50 percent. Fresno has a racial minority population that is 78.4 percent of the total population, 
the City of Houston has 67.8 racial minority, while Missouri City has 59.7 percent racial 
minority and Pasadena has a racial minority population that accounts for 51.8 percent of the total 
population. While the study area as a whole is not considered to be a minority population, these 
municipalities would be considered as such. 

Low-income persons are defined as “a person whose household income is at or below the 
Department of Health and Human Services (HHS) poverty guidelines.” The 2008 HHS poverty 
guideline for a family of four is $21,200. The average median household income for the study 
area is $59,133, which is well above the 2008 HHS poverty guideline. The median household 
incomes for the study area municipalities ranged from $36,616 (Houston) to $99,535 (Taylor 
Lake Village). None of the study area counties or municipalities had a median household income 
below the 2008 HHS poverty guideline. 

1.2.5 Community Services 

1.2.5.1 Fire Protection 

Fire protection within the study area is handled by a combination of municipal, county, and 
volunteer fire departments (Table 8). However, various other departments throughout the four-
county study area may be available in emergency situations. As populations increase within the 
study area, additional fire protection facilities may be needed. 

1.2.5.2 Utilities, Water, Wastewater, and Solid Waste 

Within the study area, a variety of entities provide electric, natural gas, water, wastewater, and 
solid waste disposal services. Information was obtained from various sources within the study 
area, including personal communications with municipal and county personnel as well as internet 
searches. Current available services in the study area are summarized in Table 9. As populations 
increase within the study area, additional infrastructure may be needed. 
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1.2.5.3 Local Government and School Districts 

The study area has over 60 units of local government, including 4 counties, 12 municipalities, 5 
independent school districts (ISDs), 3 water control and improvement districts (WCIDs), and 
several special districts and authorities.  

The four counties provide basic infrastructure and services including roads, community facilities, 
law enforcement, hospitals, and welfare programs. The municipalities provide a wide range of 
infrastructure and services. The municipalities also have local ordinance-making authority. 
WCIDs supply water for domestic, commercial, and industrial use. They also operate sanitary 
wastewater systems and provide irrigation, drainage, and water quality services. Special general 
law districts, such as WCIDs, are created by either a County Commissioner’s Court or by the 
Texas Commission on Environmental Quality (TCEQ). 

The multitude of political jurisdictions in the study area in addition to the lack of zoning 
regulations makes development planning, including planning for flood damage reduction, 
difficult. For example, much of the study area’s populations live in unincorporated areas that fall 
under the jurisdiction of the county. Counties, however, have only a limited authority to regulate 
development and provide public services. Infrastructure and services in these unincorporated 
areas are therefore provided primarily through a combination of special districts and private 
homeowners associations. 

Table 10 identifies the ISDs that provide primary and secondary public education and have 
property-taxing authority. As populations increase within the study area, more schools may be 
needed. 

Within residential subdivisions, Homeowners or Property Owners Associations are the main 
tools that residents use in areas outside the city limits to control the appearance, development, 
and character of their neighborhoods. These associations provide services such as maintaining 
common areas and property, providing constable patrol services, and forum for neighborhood 
disputes. They also often supply services normally provided by a city such as waste removal and 
streetlights. 

1.3 ECONOMICS 

1.3.1 Historical Perspective 

The population influx in the early 1900s marked the beginning of a shift from agriculture to 
industry in the study area. The Houston Ship Channel began to flourish at this time. Large energy 
companies began to locate in the area, including Texaco, Arco, Crown Central Refining, 
Champion Paper Company, and Houston Lighting and Power. During World War II, the area’s 
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population grew significantly, and the ship channel was a center of activity for refining, chemical 
manufacturing, shipbuilding, and exporting (Texas State Historical Association [TSHA], 2007). 

1.3.1.1 Harris County 

The development of Harris County as an industrial power began in 1911, when voters approved 
the formation of the Harris County Ship Channel Navigation District. In 1914 the existing 
50-mile-long channel was deepened to 25 feet. By 1918, petroleum refineries began locating 
along Buffalo Bayou and the San Jacinto River, as did various other industries. Since that time, 
the channel has been deepened to 50 feet and widened to accommodate larger vessels. The 
success of the channel in attracting industry caused a surge in population (TSHA, 2001).  

1.3.1.2 Galveston County 

Located on the Gulf Coast, the Galveston County economy is highly dependent on the 
petrochemical industry. By 1944, eight oilfields with 272 oil wells produced more than 
4.6 million barrels of oil. Agriculture also played a large part in the economy, with crops such as 
cotton, wheat, sugar, bananas, rice, and vegetables. By 1944, over 16,000 acres were used in rice 
farming. Taking advantage of port facilities, by 1951 Galveston County began receiving foreign 
shipments, largely of cotton, sulfur, and grain, totaling 5.2 million tons. In 1954, a shift from 
commercial farming to manufacturing was apparent, with 24 percent of the workforce, primarily 
at oil refineries and chemical plants, being employed by 87 manufacturing establishments 
(TSHA, 2002).  

1.3.1.3 Brazoria County 

Mineral development in Brazoria County began in the early 1900s with oil production reaching 
12,500,000 barrels in 1921 and 29,308,106 barrels in 1946, resulting in Brazoria County being 
ranked fourth among Texas counties for oil production. However, during the 1940s, 
manufacturing became an important part of the economy, and the number of manufacturing jobs 
increased rapidly. Companies such as Dow Chemical Company came to Freeport, giving rise to 
the Brazosport industrial and port community. By the 1980s the county had 186 manufacturing 
establishments that employed approximately 18,000 employees (TSHA, 2006). 

1.3.1.4 Fort Bend County 

Mineral development also began early in Fort Bend County. Throughout the county, 
subterranean salt domes have concentrated deposits of oil, gas, sulfur, and salt. The first 
commercially producing oil well was brought in by Gulf Oil Company in 1919 at Blue Ridge, 
and in 1921 two additional major fields were established at Big Creek and Thompsons Oil Field. 
Farming and ranching have been the primary focus for the Fort Bend County economy since its 
inception; however, since the 1960s, residential development, industry, and commerce in the 
county have forced a trend towards fewer commercial farms. An attempt to move away from 



 

 10 

commercial farming, and towards commerce and industry, especially that associated with the 
development and transport of oil, gas, and sulfur in the county, have created a more diverse 
economy within the county (TSHA, 2005). 

1.3.1.5 Other 

In the 1960s, the land east of Webster became the home of the National Aeronautics and Space 
Administration’s (NASA) Manned Spacecraft Center, renamed the Johnson Space Flight Center 
(JSC) in 1973. Houston quickly annexed the area, and development changed the rural aspect of 
the region when several new towns sprang up along the north shore of Clear Lake, the largest 
being Clear Lake City (TSHA, 2001). The area has since grown to include an array of high-tech 
companies combined with a mix of traditional industries, including the JSC, the Texas Medical 
Center (TMC), the Houston Ship Channel, and its associated world’s largest petrochemical 
complex. The area has been able to couple its high-tech and manufacturing industry base with 
strong growth in upscale commercial, retail, and boating facilities. Now firmly centered on the 
aerospace, specialty chemicals, biomedical, tourism, and boating industries, the Clear Lake 
economy was relatively isolated from the 1983–1985 oil industry recession because of its 
specialty chemical producers and aerospace firms that draw their business from other than oil-
based exploration and refining (TSHA, 2007; City of Pearland, 2007). 

Other communities began to flourish around Clear Lake in the 1950s and 1960s. Nassau Bay was 
developed on an old ranch by a group of Houston businessmen who built several stores, homes, 
office buildings, parks, and marinas. Similarly, El Lago was established in the 1950s and 
incorporated in 1964. Fearing annexation by Houston and La Porte, Seabrook was incorporated 
in 1961. Taylor Lake Village was incorporated in 1961, and Clear Lake City, which was annexed 
by Houston in 1977, was developed by the Humble Oil Company, in 1963, for residential and 
industrial use (TSHA, 2007). 

The discovery of oil in the Friendswood-Webster oilfields during the 1930s brought some 
population growth to these two towns, as well as to League City and Pearland. By 1946, League 
City was a center for railroad shops and home to a Humble Oil tank field. Growth in primarily 
services-related industries began in Pearland at this time as well.  

Population growth in the Clear Creek area was slow and relatively insignificant until the location 
of the NASA/JSC in nearby Clear Lake in the early 1960s. Between the mid-1930s and 1950s, 
for example, the population in Pearland fluctuated between only 150 and 350 people. But by the 
mid-1960s the town had 1,497 inhabitants and 41 businesses. Similarly, Friendswood had a 
population of only 75 and 2 businesses in the 1940s, but grew to 1,675 people and 26 businesses 
by 1968. By 1976, League City had a population of 16,000 and 112 businesses. In the same year, 
the population of Webster was 3,250 and 47 businesses up from only about 120 people and no 
more than 5 businesses in 1950. Brookside Village in the 1940s was nothing more than scattered 
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dwellings, but by the early 1960s the community’s population reached 560 people. The Clear 
Creek area developed in the 1960s and 1970s as a primarily residential community for the 
Houston, Galveston, and Clear Lake areas with some, primarily service-related, businesses. Early 
settlers in the region engaged primarily in agriculture, and the Pearland area was particularly 
fertile (TSHA, 2007; City of Pearland, 2007). 

Within the greater Houston area, the aerospace industry began to grow in the region when the 
JSC opened. Based on 1993 figures used in a study by the University of Houston-Clear Lake, the 
aerospace industry contributed approximately $1.1 billion to the Clear Lake area economy. As 
the JSC has grown, so too has the aerospace contractor community. Major aerospace leaders 
such as Boeing, Lockheed Martin, United Space Alliance, and others are located in the Clear 
Lake region (TSHA, 2007; City of Pearland, 2007). The JSC has also contributed to a healthy 
tourism industry in the Clear Lake area. In 1992, the $68 million facility opened, showcasing the 
United States’s accomplishments in space. The estimated number of visitors to the facility 
annually is near 1 million. The indirect impact of the JSC is estimated at approximately 
$12 million in personal income and 600 jobs in addition to those directly employed at the center.  

As previously stated, the chemicals industry is also important to the regional economy. The 
area’s chemical industry is composed of operating plants located in the Bayport Industrial 
Complex (Route 146 and Bay Area Boulevard) and chemical services offices located in local 
office space. Chemical companies with offices in the region include Dow, Haldor Topsoe, 
Occidental, Seachem, Teekay Shipping, Cargo Tank, and others. The member companies of the 
Bayport Complex contribute an estimated $729 million to $1.06 billion annually to the Clear 
Lake area economy (TSHA, 2007; City of Pearland, 2007). Sixty-five operating specialty 
chemical plants, employing between 7,000 and 8,000 workers, are located in the Bayport 
Complex. Growth in the Bayport Complex has been steady over the past 25 years, and the Port 
of Houston Authority has proposed a container ship terminal at Bayport. Specialty chemical 
industry prices have declined in the last few years in response to changes in oil demand.  

A fairly significant biomedical industry has also developed in the Clear Lake region as a result of 
the area’s proximity to the TMC. The TMC is an organization of nonprofit medical providers 
including 2 medical schools, 4 schools of nursing, 13 hospitals, and 2 specialty institutions. More 
than $2 billion has been received by the TMC member institutions as grants for research during 
the past 5 years. Within the Clear Lake area, Cyberonics, Diagnostic Systems Laboratories, and 
Cardionics Inc. are the primary biomedical companies, combined employing more than 325 
workers (City of Pearland, 2007; TSHA, 2007). 

Of growing importance for the regional economy is the boating and recreation industry. Clear 
Lake has 22 marinas that provide 7,300 boat slips of all sizes and dockage facilities for 
powerboats and sailboats, making it the third largest boating community in the nation. The 
Kemah-Seabrook area also serves as a commercial landing port. The Clear Lake region accounts 
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for approximately 20 percent of the direct business volume for all Texas recreational boating and 
is home to about 20 percent of all coastal Texas establishments engaged in recreational boating. 
The Clear Lake region holds the largest number of boats and slips of any single location along 
the Texas Gulf coast and provides harborage for the third largest number of privately owned 
boats in the nation (Clear Lake City Information, 2007). 

The area has also seen some commercial and business development, but it is essentially a 
residential set of communities. Between the various communities, there are a wide variety of 
recreational facilities, including scenic parks (some of which are included in the Great Texas 
Birding Trail), golf courses, tennis courts, a few sports complexes, an Olympic-sized pool, 
softball and soccer fields, picnic facilities, hike/bike trails, and major marinas. 

1.3.2 Current Regional Economics 

Table 11 provides employment data for the study area municipalities and counties in 2006. 
Information was not available for the study area population (2000 Census tracts) for 2006; 
therefore, the Gulf Coast Workforce Development Area (WDA) data are used to provide 
employment information for the region as well as the study area municipalities and counties. 
Data were unavailable for the municipalities Brookside Village, Clear Lake Shores, El Lago, 
Nassau Bay, Seabrook, Taylor Lake Village, and Webster. For municipalities in which 
information was provided, the unemployment rate ranged from 5.3 percent in Pasadena to 
4.0 percent for Friendswood, League City, and Pearland. The unemployment rate for the counties 
ranged from 5.0 percent in Galveston and Harris counties to 4.7 percent in Fort Bend County. 
These rates are comparable to those of the State of Texas (4.9 percent) and the U.S. (4.6 percent). 

As shown in Table 12, a study of the first-quarter employment data for 2007 reveals the top three 
industries for the Gulf Coast WDA are Trade–Wholesale and Retail (21.6 percent), Government 
(20.4 percent), and Manufacturing (12.8 percent). The top manufacturers within the study area 
counties are shown in Table 13.  

As shown in Table 14, the majority of workers in the study area traveled less than 25 minutes to 
work in 2000. In general, the municipalities and counties were comparable with respect to travel 
time to work. 

1.3.3 Tax Base 

In Texas, property is appraised and property tax is collected by local (county) tax offices or 
appraisal districts. These monies are used to fund public schools, city streets, county roads, and 
police and fire protection. Table 15 lists the 2006 tax rate for the study area municipalities and 
counties. 
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2.0 LAND USE/AESTHETICS 

In order to evaluate existing land use patterns within the study area, data were obtained from a 
variety of public agencies and private entities, and were integrated into ArcView® GIS. Land 
use/land cover coverage data for the study area from 1990 were obtained from the U.S. 
Geological Survey (USGS). This coverage was developed by the USGS through interpretation of 
satellite imagery (USGS, 1990). This land use/land cover coverage uses the Anderson system of 
classification, which categorizes land uses into 19 categories. Also, 1999 Texas Department of 
Transportation (TxDOT) county roads coverage (TxDOT, 1999a), and 1999 parks coverage 
(derived from the TxDOT urban data) data were obtained from the Texas Natural Resources 
Information Service (TNRIS) (TxDOT, 1999b). Finally, Atlantic Technologies provided 1-foot 
ground resolution orthophotography that was flown specifically for the proposed project in 2000 
(Atlantic Technologies, 2000). 

Within the study area, significant urban development has occurred since 2000, so the 2000 
USGS land use/land cover coverage did not adequately capture areas of development. In order to 
address this issue, the orthophotography coverage from 2005 was used as a base map, with all 
other layers superimposed. Land-use interpretation was conducted from these working maps, to 
identify and categorize land use from areas that had been developed since 2000. In addition, the 
Anderson system of classification (Anderson et al., 1976) categories was aggregated for display 
in order to focus on urban land uses, rather than vegetation types. 

The study area is approximately 219 square miles, and includes portions of Harris, Galveston, 
Brazoria, and Fort Bend counties. The study area includes 17 municipalities: Brookside Village, 
Clear Lake Shores, Deer Park, El Lago, Fresno, Friendswood, Houston (partial), Kemah, La 
Porte, League City, Missouri City, Nassau Bay, Pasadena (partial), Pearland, Seabrook, Taylor 
Lake Village, and Webster. Land uses for the study area are shown on Figure 2. 

2.1 STUDY AREA AND LAND-USE PATTERNS 

The study area falls within the Houston-Galveston-Brazoria Consolidated Metropolitan 
Statistical Area (CMSA), which is made up of three Primary Metropolitan Statistical Areas 
(PMSA): the Houston PMSA (Chambers, Ford Bend, Harris, Liberty, Montgomery, and Waller 
counties), the Galveston-Texas City PMSA (Galveston County), and the Brazoria PMSA 
(Brazoria County). 

Examination of 2005 aerial photographic coverage indicated that the study area includes a 
variety of land uses, including highly developed residential-urban, industrial, recreational, and 
agricultural land. Generally, the most intensive development is found in the rapidly growing 
areas immediately adjacent to the major roadways (State Highway [SH] 288, Sam Houston  
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Tollway/Tollway 8, SH 35, Interstate Highway 45 [I-45], and SH 146). The remainder of the 
study area is characterized by agricultural land uses, scattered small residential clusters, and 
parklands (see Figure 2). 

The study area is approximately 165,126 acres in size. Based on review of 2005 aerial 
photography, within the study area, residential, including large lot/ranchettes, constitutes 
82,902 acres (50 percent) of the total study area followed by undeveloped land with 47,403 acres 
(29 percent), and urban uses with 24,447 acres (15 percent), including commercial, industrial, 
transportation, and other urban land uses. Total parkland within the study area is 6,573 acres, or 
4 percent. 

Primarily rural until the 1970s, the suburban growth of Fort Bend and Brazoria counties has been 
closely tied to the economic prosperity of Houston. The lower cost of land in Fort Bend and 
other counties surrounding Houston has drawn residential development away from the central 
city to areas more affordable for the developer and homeowner. As bedroom communities 
increased through the 1980s, decentralization of Houston continued as jobs and retail sales began 
to follow homeowners to the suburbs. Over time, the Houston region has become a central city 
surrounded by smaller edge cities, large enough to support shopping and labor markets. 

This type of growth, master-planned communities developed by private entities, is rapidly 
occurring in the study area. Such communities are large enough to lower the per-unit costs of 
private development of capital infrastructure while at the same time offering open space and 
community facilities. Often, such communities are annexed by surrounding cities in efforts to 
improve that city’s tax base, providing the residents of the affected area approve it by 
referendum. Houston and its surrounding edge communities have typically expanded in this way 
(Wilbur Smith Associates, 1999). Many of the study area’s municipalities have incorporated no-
impact policies in addressing new development. These are established to protect the stormwater 
flow at a 100-year level of protection; however, these requirements are not in place for the entire 
watershed. 

Recent development is in the form of suburban-style master-planned communities consisting of 
fairly high-density, single-family homes along curvilinear streets. The residential pattern of 
recent developments contrasts sharply with the rural nature of the traditional housing stock of the 
area where small clusters of homes or individual farm homesteads are scattered along farm-to-
market (FM) roads. Many of the residences in more-rural settings include farm-related structures 
such as garages, barns, storage buildings, and other agricultural outbuildings. Commercial and 
industrial land uses in the study area tend to be located along Beltway 8, I-45, and SH 146. 

As shown in Table 16, the greatest change in land use acreages between 2000 and 2005 was with 
residential and undeveloped land. Within the study area, residential land increased by 
85.7 percent while undeveloped land decreased 46.8 percent. Urban uses such as commercial, 
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industrial, and transportation also showed an increase (13.8 percent) and the amount of land 
dedicated to parks increased by 7.8 percent. 

2.2 TRANSPORTATION AND UTILITIES 

Surface transportation within the study area is provided by a network of primary, secondary, and 
local roads. I-45 crosses the study area immediately to the west of Webster, and provides access 
to downtown Houston (traveling northwest), and to Galveston (traveling southeast). The Sam 
Houston Tollway/Tollway 8 is a highway facility forming a loop around Houston. This facility 
runs in an east-west direction through the northwestern portion of the study area, and runs in a 
northerly direction through the City of Pasadena (just east of its intersection with I-45). 

In the western portion of the study area, a number of roadways provide north-south access 
through the study area, and these are (ordered from west to east) Alameda Road/County Road 
521, the Nolan Ryan Expressway/State Highway 288 (SH 288), and SH 35/Telephone Road. 
Also, in the eastern portion of the study area, County Road 518 and the Sam Houston 
Tollway/Tollway 8 (as mentioned above) provide east-west access. 

In the eastern portion of the study area, a number of roads provide access across the study area in 
a northwest to southeast direction, connecting central Houston with study area communities and 
other communities to the south of the study area (along Galveston Bay). These roadways include 
(ordered from west to east) I-45, Galveston Road/SH 3, Red Bluff Road, and SH 146 (connects 
to La Porte and Baytown). Also, important for north-south access, is Egret Bay Boulevard (spans 
the confluence of Clear Creek with Clear Lake), which provides local access only within the 
study area. Also, in the western portion of the study area, County Road 2094, County Road 518, 
NASA Boulevard/SH 1, Bay Area Boulevard, and Spencer Highway provide east-west access.  

Brazoria, Galveston, and Harris counties are three of four counties in the Houston-Galveston 
area that have established hurricane evacuation planning zones. According to the State 
Department of Public Safety, Accidents Records Bureau, in 1998 there were 71 accidents in 
Harris County that occurred where high water or flood debris was a prevailing road condition at 
the time of the accident. Floodwaters resulting from torrential downpours and storm surges 
associated with a category 3-4-5 hurricane would raise water levels to over 20 feet above sea 
level at Clear Creek, inundating I-45 (Jack Faucett, Inc., 2001). 

Houston Hobby Airport is located just north of the study area (adjacent to I-45) and is the closest 
major airport to the study area providing national air service. George Bush Intercontinental 
Airport is located in northern Houston, approximately 28 miles north of the study area, and 
provides both international and national flights. The La Porte Municipal Airport, in the City of 
La Porte, is the only small municipal airport in the study area. Ellington Field is a joint-use 
civil/military airport. Acquired by the City of Houston in 1984, Ellington now supports the 
operations of the U.S. military, NASA, Continental Express, United Parcel Service, and general 



 

 19 

aviation. The airport is home to the largest flying club in Texas and is the site of the annual 
Wings Over Houston Airshow. Ellington Field is located east of I-45 and southeast of the Sam 
Houston Tollway (Houston Airport System, 2008). The Houston Gulf Airport is located in the 
southeastern portion of the study area, in League City and adjacent to FM 1266.  

Within the study area there are four railroads that provide rail freight service, and these are 
essential for industrial operations within the region. The Union-Pacific Railroad crosses the far 
western portion of the study area in a southwest to northeast direction, immediately to the east of 
Missouri City. The Burlington-Northern Santa Fe Railroad crosses the central-western portion of 
the study area in a northwest to southeast direction, crossing through Pearland and Brookside 
Village. The Galveston, Houston, and Henderson Railroad parallels I-45, directly to the east, 
crossing through League City, Webster, and portions of the City of Houston. The Southern 
Pacific Railroad travels in a north-south direction, in the far eastern portion of the study area, 
parallel to SH 146, crossing through Kemah, Clear Lake Shores, and Seabrook. 

2.3 AESTHETICS 

In order to assess the potential impact on a given landscape, two primary elements must be 
evaluated (1) the nature of the receiving landscape, and (2) the nature of the land-use change that 
will be introduced to the viewscape. 

In regard to the receiving landscape, a distinction is made between public and private impacts. 
Potential public impacts are generally governed by accessibility to the general public and the 
relative value of the view to the community. Although these are subjective valuations, several 
criteria are applied to select viewsheds of unique community value: 

• Visibility from public roadways 

• Visibility from recreational areas 

• Visibility from commercial or institutional sites 

• Visibility from areas of recognized national or regional importance 

• Prominence of water in viewshed (water in landscape is generally considered to enhance 
aesthetic value, even in highly urbanized settings) 

• Intrusion of the new use into significant scenic views or areas with unique topographic 
features or geological formations 

Although values placed on visual resources are subjective and differ from one community to 
another, there are some common features that landscape architects have identified as contributing 
to viewsheds perceived with higher aesthetic quality than others. These attributes relate to the 
aesthetic qualities of line, form, composition, contrast, texture, diversity (visual interest), and 
other aspects typically addressed by design professionals. 
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Viewsheds generally perceived as having a high level of visual quality have some or all of the 
following characteristics: 

• “Natural environments,” i.e., those with little or minimal human control over the design 
of the landscape, are generally viewed as having higher visual quality than human-made 
environments. 

• Water in the landscape, even in a highly urbanized setting, is usually seen as enhancing 
the quality of the view. 

• Views with a relatively higher degree of diversity, in terms of various forms, vegetation, 
land uses, etc., are perceived as having greater visual interest than more-uniform 
landscapes. 

• Landscapes with unique topographic, geologic, or vegetative attributes for the given 
region are often more highly valued than more-typical landscapes. 

Some landscapes are more sensitive in terms of their ability to absorb the visual impact of a new 
land use than others. For example, viewscapes with a high degree of closure (i.e., a greater 
density of large vegetation or topographic relief that tends to screen the visibility of the intruding 
land use) are better able to incorporate an inconsistent use than open, more-transparent 
landscapes. Moreover, views that have little visual complexity and consist of repetitive and 
consistent elements may be perceived to be more vulnerable to aesthetic intrusion than more-
complex vistas. 

The study area is largely a flat plain with grasslike native vegetation. In an area without much 
variety in its terrain, the gullies, creeks, and bayous of the Houston area are collectively 
considered an aesthetic resource. Clear Creek is divided into three reaches — lower, middle, and 
upper — with the lower reaches near the creek’s terminus at Clear Lake, and the upper reaches in 
the northern section around Friendswood. Clear Creek is a natural habitat for riparian forest, 
prairie grasses, and migratory birds. Oak and green ash trees draped with Spanish moss 
(Tillandsia usneoides) line the relatively wide lower reaches of the creek, and the upper reaches 
are relatively narrow and winding. Generally speaking, the creek is considered aesthetically 
pleasing, with area neighborhoods touting parks and residential developments along its banks for 
their bird watching, picnicking, walking, and other recreational opportunities. Housing values 
reflect this, with portions of Friendswood located along the creek having some of the highest 
housing values in the study area. The winding water flow and tall bordering vegetation provide 
an attractive contrast to the basically flat and dry terrain and also provide a natural noise and 
space barrier for residential developments along the I-45 corridor. 
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2.4 RECREATION 

2.4.1 Parks and Recreational Facilities 

Table 17 provides an inventory of parks and recreational facilities within the study area. The 
inventory was obtained by referencing a variety of sources, including information provided on 
city and county websites for communities within the study area.  

Throughout the study area, 77 parks and other recreational facilities were identified 
encompassing approximately 5,534 acres (4 percent of total land cover in the study area). Also, 
many of the parks and recreational activities within the study area are oriented toward water-
based activities such as fishing, swimming, wind surfing, boating, birding, and other aquatic-
based recreation. 

2.4.2 Fishing and Boating 

The fishing industry is important to the area economy as a source of recreation, as a draw for 
tourism, and for commercial fishing enterprises. Commercial fishermen based in the Clear Lake 
area harvest shrimp and oysters almost year-round from Galveston Bay, the Gulf of Mexico, and 
several other local waters, and sell their catch to local processors for nationwide distribution 
(Clear Lake Area Chamber of Commerce, 2002). The Clear Lake area is considered to have the 
nation's third largest concentration of pleasure boats, and is a very strong industry within the 
local economy. The Clear Lake area supports an estimated 22 marinas with over 7,300 boat slips, 
and up to 100,000 Texas-registered boats, and is referred to by the Clear Lake Area Chamber of 
Commerce as the “Boating Capitol of Texas.” There are an estimated nine public boat ramps 
providing access to Clear Lake and to Galveston Bay (Clear Lake City Information, 2002). Other 
water-based sports/activities that are popular within the area include water skiing, personal 
watercraft, windsurfing, rowing, canoeing, and kayaking. There are dozens of companies located 
in the Clear Lake area that specialize in chartering and renting many types of watercraft, 
including luxurious cruisers, sailboats, small fishing boats, personal watercraft, and windsurfing 
equipment, contributing to Clear Lake’s reputation as a major tourism destination for water 
sports (Clear Lake Area Chamber of Commerce, 2002). Both recreational and commercial 
boaters are served by hundreds of marine businesses around Clear Lake that provide bait and 
fuel, ropes and sails, anchors, nets, engine and boat repairs, and skis and lifejackets. Many other 
businesses in the Clear Lake area contribute to the local fishing and boating economy, including 
boat sales, brokerage businesses to the boatyards and marinas, marine documenters, and 
insurance agents (Clear Lake Area Chamber of Commerce, 2002). 

2.4.3 Birding 

Birding is a popular activity along the Texas Gulf coast that attracts many tourists. Texas Parks 
and Wildlife Department (TPWD) and TxDOT have jointly sponsored the development of the 
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Great Texas Coastal Birding Trails. Forty-three birding loops have been identified and marked 
with trail logos. Published information is available about the attributes of each site. Both private 
and public entities cooperate in providing access to these sites. 

Within the study area, one loop has been identified: the Clear Lake Loop. The Clear Lake Loop 
is one of several trails within the Upper Texas Coast Birding Trail (a subset of the Great Texas 
Coastal Birding Trail). The Clear Lake Loop consists of the following park facilities within the 
study area (TPWD, 1999a): 

• McHale Park 
• Pine Gully Park 
• Nassau Bay Park 
• Armand Bayou Nature Center 
• Bay Area Park 
• Challenger 7 Memorial Park 
• Walter Hall County Park 
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Table 1 
Study Area Historic Populations 

Area 

Year Percent Change 

1970 1980 1990 2000 2010 
1970–
1980 

1980–
1990 

1990–
2000 

2000–
2010 

Municipalities     
Brookside Village N/A N/A N/A 1,960 1,523 N/A N/A N/A -22.3
Clear Lake Shores N/A N/A N/A 1,205 1,063 N/A N/A N/A -11.8
Deer Park 12,773 22,648 27,652 28,520 32,010 77.3 22.0 3.1 12.2
El Lago 2,308 3,129 3,269 3,075 2,706 35.6 4.5 -5.9 -12.0
Fresno N/A N/A 3,182 6,603 19,069 N/A N/A 107.5 188.8
Friendswood 5,675 10,719 22,814 29,037 35,805 88.9 112.8 27.3 23.3
Houston 1,233,535 1,595,138 1,630,553 1,953,631 2,099,451 29.3 2.2 19.8 7.5
Kemah N/A N/A N/A 2,330 1,773 N/A N/A N/A -23.9
La Porte 7,149 14,062 27,910 31,880 33,800 96.7 98.5 14.2 6.0
League City 10,818 16,578 30,159 45,444 83,560 53.2 81.9 50.7 83.9
Missouri City 4,136 24,423 36,176 52,913 67,358 490.5 48.1 46.3 27.3
Nassau Bay N/A 4,526 4,320 4,170 4,002 – -4.6 3.5 -4.0
Pasadena 89,957 112,560 119,363 141,674 149,043 25.1 6.0 18.7 5.2
Pearland 6,444 13,248 18,697 37,640 91,252 105.6 41.1 101.3 142.4
Seabrook 3,811 4,670 6,685 9,443 11,952 22.5 43.1 41.3 26.6
Taylor Lake 
Village 

990 3,669 3,394 3,694 3,544 270.6 -7.5 8.8 -4.1

Webster City 2,231 2,405 4,678 9,083 10,400 7.8 94.5 94.2 14.5

Counties    
Brazoria 108,312 169,587 191,707 241,767 313,166 56.6 13.0 26.1 29.5
Fort Bend 52,314 130,962 225,421 354,452 585,375 150.3 72.1 57.2 65.1
Galveston 169,812 195,738 217,399 250,158 291,309 15.3 11.1 15.1 16.5
Harris 1,741,912 2,409,547 2,818,199 3,400,578 4,092,459 38.3 17.0 20.7 20.3

Source: U.S. Census Bureau (1990, 2010a, 2010b, 2010k). 
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Table 2 
Study Area Population Projections 

Area 

Year Percent Change 

2000 2010 2020 2030 
2000–
2010 

2010–
2020 

2020–
2030 

Municipalities 
Brookside Village 1,960 2,282 2,618 2,939 16.4 14.7 12.3 
Clear Lake Shores 1,205 1,263 1,313 1,343 11.4 8.8 4.8 
Deer Park 28,520 29,513 30,480 31,432 3.5 3.3 3.1 
El Lago 3,075 3,075 3,075 3,075 N/A N/A N/A 

Fresno 6,603 N/A N/A N/A N/A N/A N/A 

Friendswood 29,037 32,353 35,215 36,910 11.4 8.8 4.8 
Houston 1,953,631 2,240,974 2,520,926 2,798,278 14.7 12.5 11.0 

Kemah 2,330 2,985 3,550 3,885 28.1 18.9 9.4 

La Porte 31,880 35,467 38,960 42,394 11.3 9.8 8.8 
League City 45,444 53,546 60,539 64,683 17.8 13.1 6.8 
Missouri City 52,913 83,645 104,844 125,194 58.1 25.3 19.4 
Nassau Bay 4,170 4,170 4,170 4,170 N/A N/A N/A 
Pasadena 141,674 161,678 181,156 200,314 14.1 12.0 10.6 
Pearland 37,640 66,049 83,462 99,342 75.5 26.4 19.0 
Seabrook 9,443 11,943 14,377 16,771 26.5 20.4 16.7 
Taylor Lake Village 3,694 4,004 4,004 4,004 8.4 N/A N/A 
Webster City 9,083 13,076 16,964 20,788 44.0 29.7 22.5 

Counties 
Brazoria 241,767 285,850 331,731 375,664 18.2 16.1 13.2 
Fort Bend 354,452 490,072 630,624 802,486 38.3 28.7 27.3 
Galveston 250,158 268,714 284,731 294,218 7.4 6.0 3.3 
Harris 3,400,578 3,951,682 4,502,786 5,053,890 16.2 13.9 12.2 

Source: TWDB (2004a, 2004b, 2006a). 
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Table 3 
Study Area Age Characteristics 

 Years of Age (Percentage) 

Area Under 5 5 to 9 10 to 19 20 to 34 35 to 64 65 and Older 

Study Area Population 7.8 8.1 15.8 21.3 39.8 7.1 

Municipalities       
Brookside Village 4.9 8.1 15.1 18.7 40.3 13.0 
Clear Lake Shores 4.3 4.4 9.5 14.0 41.9 8.9 
Deer Park 6.3 7.8 18.4 18.1 42.0 7.3 
El Lago 5.1 6.7 12.2 15.7 30.8 12.5 
Fresno 10.9 10.5 17.7 23.4 33.2 4.4 
Friendswood 6.6 8.3 17.6 14.2 44.8 8.6 
Houston 8.2 7.9 14.3 26.4 34.6 8.4 
Kemah 8.2 7.2 14.4 27.6 36.5 6.1 
La Porte 7.9 8.1 16.6 21.2 39.3 6.9 
League City 8.1 8.4 15.3 19.4 42.9 5.9 
Missouri City 7.3 8.4 18.0 15.5 45.4 5.4 
Nassau Bay 4.2 3.7 9.0 16.1 49.0 18.1 
Pasadena 9.3 9.0 16.5 24.0 33.3 7.9 
Pearland 8.0 8.1 15.5 19.8 40.3 8.3 
Seabrook 6.7 6.8 12.6 25.0 43.2 5.6 
Taylor Lake Village 5.7 6.8 14.8 8.0 51.3 13.3 
Webster City 7.8 5.8 10.2 39.6 31.6 5.1 

Counties       
Brazoria 7.7 8.0 15.7 20.2 39.5 8.9 
Fort Bend 7.7 8.9 18.1 17.8 41.7 5.6 
Galveston 7.0 7.5 15.0 19.1 35.3 11.1 
Harris 8.3 8.3 22.8 24.3 36.3 7.5 

Source: U.S. Census Bureau (2000d). 
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Table 4 
Study Area Population Educational Attainment 

Area 

Percent of Persons 25 Years and Older 

High School 
Graduate 

Bachelor’s 
Degree 

Professional 
Degree 

Study Area Population 21.5 21.4 10.4 

Municipalities    
Brookside Village 26.5 7.5 5.1 
Clear Lake Shores 14.1 25.6 16.8 
Deer Park 32.8 11.7 4.8 
El Lago 12.0 33.6 23.2 

Fresno 26.6 11.6 4.2 

Friendswood 18.1 27.1 11.5 
Houston 20.4 17.3 9.7 

Kemah 26.4 20.1 8.1 

La Porte 33.3 9.6 3.5 
League City 20.0 23.9 11.6 
Missouri City 15.4 29.8 14.7 
Nassau Bay 11.3 27.9 25.6 
Pasadena 27.9 8.1 16.3 
Pearland 22.7 21.9 7.2 
Seabrook 16.4 29.4 11.8 
Taylor Lake Village 8.2 36.3 25.5 
Webster City 17.1 19.0 11.7 

Counties    
Brazoria 27.2 13.8 5.9 
Fort Bend 19.4 25.2 11.8 
Galveston 26.4 14.7 8.0 
Harris 21.6 17.9 9.0 

Source: U.S. Census Bureau (2000f).  
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Table 5 
Study Area Housing Characteristics 

Area 

Housing Units 

Number 
of Units Units Occupied Owner Occupied Renter Occupied Units Vacant 

Study Area 167,302 94.5 % 66.4 % 28.1 % 5.5 % 

Municipalities      
Brookside Village 708 92.5 79.2 20.8 7.5 
Clear Lake Shores 661 89.3 69.7 30.3 10.7 
Deer Park 9,921 96.9 79.3 20.7 3.2 
El Lago 1,409 92.5 73.6 26.4 7.5 

Fresno 2,002 94.0 87.0 13.0 6.0 

Friendswood 10,405 97.1 80.1 19.9 2.9 
Houston 782,009 91.8 45.8 54.2 8.2 

Kemah 1,075 83.0 54.5 45.5 17.0 

La Porte 11,720 93.2 77.2 22.8 7.2 
League City 17,280 93.7 77.0 23.0 6.3 
Missouri City 17,481 97.6 90.8 9.2 2.4 
Nassau Bay 2,243 91.4 60.2 39.8 8.6 
Pasadena 50,367 93.4 56.1 43.9 6.6 
Pearland 13,922 94.8 79.4 20.6 5.2 
Seabrook 4,536 90.3 51.9 48.1 9.7 
Taylor Lake Village 1,364 98.3 98.0 2.0 1.7 
Webster 4,733 86.9 13.6 86.4 13.1 

Counties      
Brazoria 90,628 90.4 74.0 25.9 9.6 
Fort Bend 115,991 95.6 80.8 19.2 4.4 
Galveston 111,733 84.8 66.2 33.8 15.2 
Harris 1,298,516 92.8 55.3 44.7 7.1 

Source: U.S. Census Bureau (2000c, 2000d, 2000e). 
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Table 6 
Study Area Length of Residence 

Area 

Number of 
Occupied 

Housing Units 

Year Moved into House (%) Median # 
Persons per 

Unit 

Median Value 
Owner 

Occupied 
1990–
2000 

1980–
1990 

1970–
1980 

Prior to 
1970 

Municipalities        
Brookside Village 655 50.5 20.0 10.8 18.6 2.99 $ 96,300 
Clear Lake Shores 585 77.4 9.2 10.8 2.6 2.04 131,400 
Deer Park 9,602 58.7 20.6 15.4 5.2 2.93 90,900 
El Lago 1,364 68.0 12.4 9.6 10.0 2.35 128,500 

Fresno 1,897 77.5 13.7 5.0 3.9 3.52 103,600 

Friendswood 10,024 70.3 14.8 12.8 2.1 2.85 124,500 
Houston City 718,231 73.3 11.0 8.2 7.5 2.67 79,300 

Kemah 906 83.3 5.4 6.0 5.3 2.82 126,100 

La Porte 10,905 68.9 17.5 9.2 4.4 2.90 82,100 
League City 16,168 79.3 13.5 4.5 2.7 2.78 112,000 
Missouri City 17,024 72.7 18.5 8.0 0.8 3.09 111,800 
Nassau Bay 2,022 68.1 16.4 11.2 4.4 2.04 152,200 
Pasadena 47,063 72.6 11.8 7.9 7.8 2.99 70,300 
Pearland 13,150 72.4 13.6 9.9 4.1 2.84 117,700 
Seabrook 4,017 83.0 7.5 5.7 3.9 2.31 118,600 
Taylor Lake Village 1,344 51.8 22.8 17.7 7.7 2.75 152,700 
Webster City 4,077 93.0 3.6 2.3 1.1 2.14 108,700 

Counties        
Brazoria 81,954 69.3 14.8 9.7 6.3 2.82 85,500 
Fort Bend 110,915 73.2 17.7 6.7 2.4 3.14 115,100 
Galveston 94,782 68.5 13.8 8.8 8.9 2.60 85,200 
Harris 1,205,516 73.4 12.7 7.9 6.0 2.79 87,000 

Source: U.S. Census Bureau (2000e, 2000h, 2000j). 
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Table 7 
Study Area Ethnicity/Racial Distribution and Income Characteristics 

Area 
Total 

Population 

Racial/Ethnic Distribution (Percentage) Income 

White Black 

American 
Indian/ 
Alaska 
Native Asian 

Native 
Hawaiian and 
Other Pacific 

Islander 
Hispanic 
or Latino Minority1 

Percent 
Below 
Poverty 
Level2 

Median 
Household 
Income3 ($) 

Study Area 
Population 

440,479 64.9 9.2 0.5 5.1 < 0.1 19.1 35.1 6.6 59,133

Census Tracts 

CT 6601 4,869 81.8 3.6 0.1 3.6 <0.1 9.3 16.8 1.0 76,586

CT 6603 5,701 77.5 4.4 0.2 2.8 0.0 14.2 21.5 5.1 60,380

CT 6604 4,951 78.7 4.2 0.3 3.0 <0.1 12.7 20.2 3.8 58,493

CT 6605 7,684 65.5 2.6 0.5 1.3 <0.1 29.3 33.7 9.5 46,725

CT 6606 8,439 59.9 11.7 0.2 7.1 <0.1 19.8 38.8 5.9 60,192

CT 6608 9,395 68.2 6.3 0.4 2.8 0.1 21.1 30.6 5.4 64,864

CT 3308 2,773 18.6 49.7 0.4 1.6 <0.1 28.2 79.9 10.7 47,407

CT 3338 8,173 16.6 23.2 0.1 2.6 0.1 56.6 82.5 11.8 40,997

CT 3501 3,635 69.8 6.5 0.1 8.5 <0.1 13.3 28.4 2.3 85,953

CT 3503 6,290 56.6 12.4 0.1 10.2 0.1 19.3 42.2 1.7 77,397

CT 3504 5,571 41.3 12.4 0.2 14.1 <0.1 29.7 56.4 4.8 56,875

CT 3505 5,551 30.4 14.1 0.3 14.1 0.0 39.5 67.9 11.5 43,972

CT 3506 10,890 65.9 8.8 0.3 10.2 <0.1 13.0 32.4 2.4 69,628

Municipalities 
Brookside Village 1,960 51.7 3.1 0.5 0.8 0.0 43.6 48.0 16.0 44,650

Clear Lake Shores 1,205 92.5 0.3 0.3 0.7 0.0 3.3 4.7 4.2 67,500

Deer Park 28,520 80.8 1.3 0.3 1.1 <0.1 15.2 18.0 5.6 61,334

El Lago 3,075 91.4 0.8 0.2 1.4 0.1 5.0 7.5 2.9 66,223

Fresno 6,603 21.6 26.3 0.1 1.0 0.0 49.9 78.4 15.3 46,290

Friendswood 29,037 84.5 2.7 0.3 2.4 <0.1 8.8 14.2 3.2 69,384

Houston 1,953,631 30.8 25.0 0.2 5.3 <0.1 37.4 67.8 19.1 36,616

Kemah 2,330 67.0 3.8 0.6 3.5 0.0 8.3 33.0 8.2 51,620

La Porte 31,880 70.7 6.1 0.4 1.1 0.1 20.5 28.1 7.5 55,810

League City 45,444 76.6 5.1 0.3 3.1 <0.1 13.5 22.0 4.7 67,838

Missouri City 52,913 38.6 38.1 0.2 10.5 <0.1 10.9 59.7 3.3 72,434

Pasadena 141,674 47.2 1.5 0.3 1.8 <0.1 48.2 51.8 16.0 38,522

Pearland 37,640 73.4 5.2 0.3 3.6 <0.1 16.2 25.4 4.6 64,156

Nassau Bay 4,170 85.2 1.9 0.5 3.9 0.1 6.3 12.7 4.5 57,353

Seabrook 9,443 81.9 2.1 0.5 3.3 <0.1 10.8 16.6 5.5 54,175

Taylor Lake Village  3,694 89.0 2.7 0.4 2.1 0.1 4.6 9.9 0.9 99,535

Webster City  9,083 55.6 8.8 0.3 5.7 0.2 27.2 42.3 13.2 42,385
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Table 7, concluded 

Area 
Total 

Population 

Racial/Ethnic Distribution (Percentage) Income 

White Black 

American 
Indian/ 
Alaska 
Native Asian 

Native 
Hawaiian and 
Other Pacific 

Islander 
Hispanic 
or Latino Minority1 

Percent 
Below 
Poverty 
Level2 

Median 
Household 
Income3 ($) 

Counties 
Brazoria 241,767 65.4 8.3 0.3 2.0 <0.1 22.8 33.5 10.1 48,632

Fort Bend 354,452 46.2 19.6 0.2 11.2 <0.1 21.1 52.1 7.1 63,831

Galveston 250,158 63.1 15.3 0.4 2.1 <0.1 18.0 35.7 13.2 42,419

Harris 3,400,578 42.1 18.2 0.2 5.1 <0.1 32.9 56.5 14.9 42,598

Source: U.S. Census Bureau (2000a, 2000b, 2000g).  
1Total number of persons reporting in non-white racial categories, including black or African American, American Indian and Alaska Native, 
Asian, Native Hawaiian and Other Pacific Islander, and Hispanic or Latino. 
21999 poverty-level data as reported in the 2000 Census (most recent available). 
31999 median household income as reported in the 2000 Census (most recent available). The U.S. Department of Health and Human Services 
2007 poverty guideline for a family of four is $20,650. For project area totals, it is the average median household income. Median income is 
shown as average for the study area Census Tracts. 
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Table 8 
Fire Services in the Study Area 

Area Department Type City 

Brazoria County Brookside Fire Marshall Municipal Brookside Village 
 Brookside Village VFD* Volunteer Brookside Village 
 Pearland Fire Marshall Municipal Pearland 
 Pearland VFD Volunteer Pearland 

Fort Bend County Fort Bend County Fire Marshall County Richmond 
 Fort Bend County Emergency Management County Richmond 
 Fort Bend County VFD Volunteer Sugarland 

Galveston County Clear Lake Shores VFD Volunteer Kemah 
 Dickinson Fire Marshall Municipal Dickinson 
 Dickinson VFD Volunteer Dickinson 
 Forest Bend VFD Volunteer Friendswood 
 Friendswood Fire Marshall Municipal Friendswood 
 Friendswood Fire Dept.  Municipal Friendswood 
 Kemah VFD Volunteer Kemah 
 League City Fire Marshall Municipal League City 
 League City VFD Volunteer League City 
 San Leon Fire Dept. Municipal Dickinson 
 San Leon VFD Volunteer Dickinson 

Harris County Clear Lake VFD Volunteer Houston 
 El Lago VFD Volunteer Houston 
 Ellington Field Fire Dept.  Municipal Houston 
 Forest Bend VFD Volunteer Webster 
 Houston Fire Dept. Municipal Houston 
 Houston VFD Volunteer Houston 
 Johnson Space Center Fire Dept.  Municipal Houston 
 La Porte Fire Dept. Municipal La Porte 
 Nassau Bay Fire Marshall Municipal Nassau Bay 
 Nassau Bay VFD Volunteer Nassau Bay 
 Pasadena VFD Volunteer Pasadena 
 Seabrook Fire Marshall Municipal Seabrook 
 Seabrook VFD Volunteer Seabrook 
 Taylor Lake Village VFD Volunteer Taylor Lake Village 
 Webster Fire Marshall Municipal Webster 
  Webster Fire Dept. Municipal Webster 

Source: Texas Commission on Fire Protection (2002). 

*VFD = Volunteer Fire Department. 
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Table 9 
Utilities, Water, and Solid Waste Services in the Study Area 

Community 

Electric 
Utility 
Service 

Natural Gas 
Service Water Waste Water 

Solid Waste 
Disposal Service 

Brookside Village Reliant/Entex Reliant/Entex Well Septic Waste Management 
Clear Lake Shores Reliant/Entex Reliant/Entex WCID #12 WCID #12 IESI/EnviroTex 
El Lago Reliant/Entex Reliant/Entex WCID #50 WCID #50 BFI 
Friendswood Reliant/Entex Reliant/Entex City of Friendswood City of Friendswood Waste Management 
Houston Reliant/Entex Reliant/Entex City of Houston City of Houston City of Houston 
League City Reliant/Entex Reliant/Entex City of League City City of League City IESI/EnviroTex 
Nassau Bay Reliant/Entex Reliant/Entex City of Nassau Bay City of Nassau Bay Bay Area Waste 
Pasadena Reliant/Entex Reliant/Entex City of Pasadena City of Pasadena City of Pasadena 
Pearland Reliant/Entex Reliant/Entex City of Pearland City of Pearland City of Pearland 
Seabrook Reliant/Entex Reliant/Entex City of Seabrook City of Seabrook Best Waste Systems 
Taylor Lake 
Village 

Reliant/Entex Reliant/Entex Clear Lake City 
Water Authority, 
WCID #50, and 
South Taylor Lake 

Clear Lake City 
Water Authority, 
WCID #50, and 
South Taylor Lake 

Bay Area Waste 

Webster Reliant/Entex Reliant/Entex City of Webster City of Webster Republic Waste 
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Table 10 
School Districts within the Study Area 

Types of Facilities 
Clear Creek 

ISD 
Friendswood 

ISD 
Houston 

ISD 
Pasadena 

ISD 
Pearland 

ISD 

Elementary 24 2 194 37 11 
Intermediate 8 3 48 16 9 
High School 7 1 45 9 4 
Enrollment 2006–2007 35,378 5,808 202,449 49,630 16,159 

Source: Texas Education Agency (2007). 
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Table 11 
Employment and Unemployment in the Study Area, Annual 2006 

Area Labor Force 
Total 

Employment 
Total 

Unemployment 
Unemployment 

Rate 

Gulf Coast Workforce Development Area 2,770,100 2,632,716 137,384 5.0 

Municipalities     
Brookside Village N/A N/A N/A N/A 
Clear Lake Shores N/A N/A N/A N/A 
Deer Park 16,313 15,575 738 4.5 
El Lago N/A N/A N/A N/A 
Friendswood 18,108 17,386 722 4.0 
Houston 1,001,590 949,129 52,461 5.2 
La Porte 18,376 17,495 881 4.8 
League City 35,099 33,707 1,392 4.0 
Missouri City 39,976 38,102 1,874 4.7 
Nassau Bay N/A N/A N/A N/A 
Pasadena 67,192 63,614 3,578 5.3 
Pearland 32,493 31,178 1,315 4.0 
Seabrook N/A N/A N/A N/A 
Taylor Lake Village  N/A N/A N/A N/A 
Webster City  N/A N/A N/A N/A 

Counties     
Brazoria 138,590 131,773 6,817 4.9 
Fort Bend 244,666 233,134 11,532 4.7 
Galveston 143,120 135,927 7,193 5.0 
Harris 1,895,870 1,800,678 95,192 5.0 

Source: TWC (2007c). 
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Table 12 
Percent Employment by Industry, First Quarter 2007 

Area 

Industry 

Agriculture, 
Forestry, 
Fishing, 
Hunting Mining Utilities Construction Mfg 

Trade – 
Wholesale & 

Retail 

Real Estate & 
Rental & 
Leasing 

Educational 
Services 

Health 
Care 

Arts, 
Entertainment, & 

Recreation 
Accommodation & 

Food Services Govt 

Gulf Coast 
Workforce 
Development Area 

0.3 4.6 0.9 10.6 12.8 21.6 2.8 1.6 12.0 1.4 11.0 20.4 

Counties             

Brazoria 0.4 1.1 0.4 17.0 14.7 16.1 1.5 12.2 7.7 1.1 7.9 19.8 

Fort Bend 0.7 2.1 1.0 10.1 12.1 18.2 1.4 13.6 10.5 1.6 8.9 19.7 

Galveston <0.1 0.5 0.6 6.9 6.4 12.2 1.4 22.0 8.0 2.1 11.8 27.9 

Harris <0.1 4.8 1.0 9.7 11.5 19.7 1.9 11.0 13.3 1.3 9.7 16.1 

Source: TWC (2007b). 
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Table 13  
Top 10 Manufacturers in the Study Area, 2007 

Laird Plastics 

Coastal Refining & Marketing 

Nextiraone LLC 

Shell Chemical LP 

BP Chemical Co. 

Conoco Phillips Refinery 

Corporate Brand Foods America 

Equistar Chemicals LP 

Coca-Cola Bottling Co. 

Simpson Pasadena Paper Co. 

Source: TWC (2007a). 
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Table 14 
Travel Time to Work in the Study Area, 2000 

Area 

Percent of Workers 16 Years and Over 

< 5 minutes 5–24 minutes 25–59 minutes > 60 minutes 

Municipalities 
Brookside Village 4.1 30.5 55.4 9.1 
Clear Lake Shores 1.7 55.0 54.3 14.4 
Deer Park 2.9 58.8 32.9 4.4 
El Lago 1.2 58.9 33.7 10.6 

Fresno 0.8 27.7 57.2 12.9 

Friendswood 2.1 42.9 43.0 9.5 
Houston 1.7 49.0 39.5 7.4 

Kemah 2.8 46.7 36.1 11.4 

La Porte 2.4 57.2 33.6 5.6 
League City 1.3 47.1 40.1 8.5 
Missouri City 1.0 31.7 56.3 8.7 
Nassau Bay 5.2 51.1 37.5 9.6 
Pasadena 1.8 54.9 36.2 5.7 
Pearland 1.7 36.5 52.4 6.9 
Seabrook 4.0 50.2 32.2 9.1 
Taylor Lake Village  1.2 52.5 33.6 7.4 
Webster City  3.2 36.7 34.5 10.4 

Counties 
Brazoria 2.7 47.8 38.5 3.1 
Fort Bend 1.4 35.5 49.3 10.9 
Galveston 2.9 53.8 28.2 10.4 
Harris 1.7 47.1 35.6 8.0 

U.S. Census Bureau (2000i). 
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Table 15 
Study Area Taxing Entities 

Taxing Entity 2006 Tax Rate 
(dollars per $100 value) 

Municipalities  
City of Brookside Village 0.460000 
City of Clear Lake Shores 0.210000 
Deer Park 0.720000 
City of El Lago 0.36500 
City of Friendswood 0.582100 
City of Houston 0.64500 
City of Kemah 0.270000 
City of League City 0.608800 
City of Nassau Bay 0.65657 
City of Pasadena 0.56700 
City of Pearland 0.652659 
City of Seabrook 0.62101 
City of Taylor Lake Village  0.37300 
City of Webster City  0.25750 
Counties  
Brazoria 0.321701 
Fort Bend 0.493340 
Galveston 0.587350 
Harris 0.40239 

Source: Brazoria County Appraisal District (2007); Fort Bend County 
Appraisal District (2007); Galveston County Appraisal District (2006); 
Harris County Appraisal District (2007). 
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Table 16 
Change in Land Use Acreages, 2000–2005 

Land Use Category 2000 

Percent of 
Total Study 

Area 2005 

Percent of 
Total Study 

Area 
Percent Change 

2000–2005 
Total acres in study area* 165,095 – 165,126 –  
Residential land 44,639 27.0 82,902 50.2 85.7 
Undeveloped land 89,114 54.0 47,403 28.7 -46.8 
Urban land 21,485 13.0 24,447 14.8 13.8 
Parkland 6,099 3.7 6,573 3.9 7.8 
*Study Area has expanded slightly since 2000. 

NRCS (2000). 
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Table 17 
Study Area Parks and Recreational Facilities 

Area Name of Park or Recreational Facility Location 
Brookside Village Catherine Keegan Wilderness Ranch Suburban Garden Road 
Clear Lake Bay Oaks Country Club Bay Oaks Boulevard 
Clear Lake David A Rutledge Memorial Park Shell Lake Drive 
Clear Lake Fullerton Park Ramada Drive 
Clear Lake Kenneth W Royal Park Reseda Drive 
Clear Lake Mesa Verde Park Mesa Verde Drive 
Clear Lake Middlebrook Community Assoc. Park Spring Forest Drive 
Clear Lake Oakbrook West Park Pineloch Drive 
Clear Lake Pine Brook Neighborhood Park Clear Lake City Boulevard 
Clear Lake Texas Avenue Park North Texas Avenue 
Clear Lake Shores South Shore Harbour Club South Shore Boulevard 
Deer Park Battleground at Deer Park West 13th Street 
Deer Park Dow Park East San Augustine Street 
Deer Park Park Meadows Park East Pasadena Boulevard 
El Lago McNair Memorial Park Bellgrove Drive 
Friendswood Arena Park Merriewood Drive 
Friendswood Frankie Carter Randolph Park Choate Road 
Friendswood Friendswood Country Club West Parkwood Avenue 
Friendswood Memorial Park Imperial Drive 
Friendswood Oxnard Park Oxnard Lane 
Friendswood Renwick Park West Edgewood Drive 
Friendswood Renwood Park Stadium Lane 
Friendswood Stevenson Park South Friendswood Drive 
Friendswood Timber Creek Golf Club Choate Road 
Houston Cloverleaf Park Beacon at Waxahachie 
Houston El Franco Lee Park Hall Road 
Houston Havenpark Park Havenpark Drive 
Houston North Shore Park Wallisville Road 
La Porte Fairmont Park Farrington Boulevard 
League City Challenger Seven Memorial Park West NASA Road 
League City Heritage Park Fife Lane 
League City Walter Hall Park SH 3 
Missouri City Blue Ridge Park Court Road 
Missouri City Ridgemont Park Cooper Ridge Lane 
Missouri City South Post Oak Park South Post Oak Road 
Pasadena Baywood Country Club Genoa Red Bluff Road 
Pasadena Briar Park Bennett Drive 
Pasadena Brown Memorial Field Durant Avenue 
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Table 17 (Cont’d) 

Area Name of Park or Recreational Facility Location 
Pasadena Burke Crenshaw Park Crenshaw Road 
Pasadena Crest Haven Park Spencer Highway 
Pasadena Deep Water Park Pasadena Freeway 
Pasadena Parkview Park Burke Road 
Pasadena Pasadena Municipal Golf Course East Sam Houston Tollway S 
Pasadena Red Bluff Park Burke Road 
Pasadena Revelon Park Foster Avenue 
Pasadena San Jacinto College Golf Course West Fairmont Parkway 
Pasadena Satsuma Gardens Park Red Bluff Road 
Pasadena Southmore Park East Southmore Avenue 
Pasadena South Park Preston Road 
Pasadena Strawberry Park Strawberry Road 
Pearland Bishop Park Blackhawk Boulevard 
Pearland Centennial Park McLean Road 
Pearland Choate Park Longwood Drive 
Pearland Christia V Adair Park FM 865 
Pearland Clear Creek Golf Course Fellows Road 
Pearland Country Place Golf Club Michard Road 
Pearland Dads Club Community Park Daughtery Road 
Pearland Dixie Farm Road Park Dixie Farm Road 
Pearland El Franco Lee Park Hall Road 
Pearland Golfcrest Country Club Country Club Drive 
Pearland Jones Park Coastway Lane 
Pearland Kirkwood South Park Hall Road 
Pearland Southwyk Golf Course SH 288 
Pearland Tom Bass Regional Park South Sam Houston Tollway E 
Nassau Bay Howard L Ward Park Upper Bay Road 
Seabrook Friendship Park Red Bluff Road 
Seabrook Meador Park Hammer Street 
Seabrook Miramar Park North Meyer Road 
Seabrook Seabrook Sports Complex North Meyer Road 
Shore Acres Bay Forest Golf Course Wharton Weems Boulevard 
Shore Acres Little Cedar Bayou Park South Broadway Street 
Taylor Lake Village Armand Bayou Park Red Bluff Road 
Taylor Lake Village Bay Area Park / Hike & Bike Trail Bay Area Boulevard 
Taylor Lake Village Chemlake Golf Club Bayport Boulevard 
Taylor Lake Village Clear Lake Forest Park Baronridge Drive 
Taylor Lake Village Clear Lake Park FM 528 (NASA Road 1) 
Webster Galveston Country Club Galveston Road  
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1.0 INTRODUCTION 

Clear Creek is located south of the City of Houston and is included in parts of Harris, Galveston, 
Brazoria, and Fort Bend counties, Texas (Figure 1). Flooding along Clear Creek has been a 
concern for over 30 years. Floodwaters in 1973, 1976, 1979, 1989, and 1994 caused substantial 
damage to residences along the creek. More recently, heavy rains from Tropical Storm Allison in 
2001 resulted in severe flooding along Clear Creek that has prompted the buyout of 
approximately 300 flood-prone homes. However, flooding is not only a problem associated with 
severe rain events, but also has become increasingly more frequent along Clear Creek, even with 
moderate amounts of rainfall. 

The problem of flooding along Clear Creek has not been easily addressed. Local authorities have 
made limited channel improvements to address specific flood concerns, but those efforts have 
contributed little to resolving the current large-scale flooding problems. In 1968, Congress 
authorized the Clear Creek Flood Control Project and plans were formulated in the 1980s, which 
included deepening, widening, and realigning the creek channel. Due to concerns regarding its 
design, the project’s non-Federal sponsors, Galveston County and Harris County Flood Control 
District, with input from the public and governmental entities, did not support the project. As a 
result, the U.S. Army Corps of Engineers (USACE), Galveston District is reconsidering the 
project through a general reevaluation study. The purpose of this study is to develop and evaluate 
alternatives for flood risk management and ecosystem restoration within the Clear Creek 
watershed. 

Flooding along Clear Creek has historically been a problem associated with severe rainfall 
events. Damages were typically incurred by a relatively small number of businesses and 
residences that were established in the existing floodplain. In 1992, all entities in the watershed 
adopted the regional plan with detention policies in place and a commitment to work together. 
However, continuing commercial and residential growth within the watershed has severely 
aggravated flooding problems. Although the county has detention policies in place, rapid urban 
growth in this region has substantially increased the extent of impervious cover and reduced the 
watershed’s natural detention capacity, resulting in higher and more frequent stormwater flows. 
As a consequence, overbank flows have become more common, even with moderate rainfall 
events. In addition, continued development within the floodplain has compounded the problem 
of addressing flood risk management not only by introducing additional flood-prone structures, 
but also by narrowing flood risk management options. 

Following an alternatives screening analysis, a General Reevaluation Plan (GRP) Alternative 
was identified to address these concerns. The GRP Alternative includes a series of flood damage 
reduction measures and mitigation areas, which are described in detail in the SEIS for this  
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project.  Flood damage reduction measures include conveyance measures on or adjacent to Clear 
Creek from State Highway 288 (SH 288) to Dixie Farm Road and on or nearby portions of three 
tributaries; Mud Gully, Turkey Creek, and Mary’s Creek. Mitigation features include 
rehabilitating and reestablishing floodplain forest. Placement areas would be required for 
placement of excavated material associated with the project. 

The construction activities associated with the GRP Alternative will be located within Brazoria, 
Galveston, and Harris counties. These counties are within the Houston-Galveston-Brazoria 
(HGB) ozone nonattainment area. The U.S. Environmental Protection Agency (EPA) has 
classified the HGB as being in attainment or unclassified with the National Ambient Air Quality 
Standards (NAAQS) for all criteria pollutants except ozone. The HGB is classified as a “severe” 
nonattainment area under the 1-hour ozone standard and the 1997 8-hour NAAQS. Under the 
recently promulgated 2008 8-hour ozone standard, the HGB is classified as a “marginal” 
nonattainment area. Counties in the HGB nonattainment area affected under this status are 
Brazoria, Chambers, Fort Bend, Galveston, Harris, Liberty, Montgomery, and Waller. 

For a nonattainment area, a General Conformity Determination is required when the total air 
contaminant emissions caused by the proposed project would equal or exceed a specific 
threshold for nitrogen oxides (NOx) or volatile organic compounds (VOCs). Based on an 
evaluation of air contaminant emissions from the construction activities associated with the GRP 
Alternative, it has been determined that a General Conformity Determination for NOx emissions 
is required. Emissions of VOC for the project are exempt from a General Conformity 
Determination because they are below the emissions threshold requiring such an analysis. 

This document represents the Final General Conformity Determination prepared on behalf of the 
USACE, Galveston District, pursuant to the Clean Air Act (CAA) to document that air 
contaminant emissions that would result from the USACE action in approving the GRP 
Alternative are in conformity with the State Implementation Plan (SIP) for the HGB ozone 
nonattainment area. Best available information was used to prepare this draft determination. 
However, in the event that the construction schedule is modified, a revised determination will be 
submitted to TCEQ and EPA for review.  
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2.0 REGULATORY BACKGROUND – GENERAL CONFORMITY 

General Conformity refers to the process of evaluating plans, programs, and projects to 
determine and demonstrate they meet the requirements of the CAA and the SIP. The General 
Conformity Rule requires conformity in coordination with and as part of the National 
Environmental Policy Act (NEPA) process. The proposed project, as a Federal action, is subject 
to the General Conformity Rule (40 Code of Federal Regulations [CFR] Part 93, Subpart B). 
This rule implements the Federal CAA conformity provision in Title I, Section 176(c)(1), 
“Limitation on Certain Federal Assistance,” which mandates that the Federal government not 
engage, support, or provide financial assistance for licensing or permitting, or approving any 
activity not conforming to an approved CAA implementation plan. 

In Texas, the applicable implementation plan is the Texas SIP, an EPA-approved plan for the 
regulation and enforcement of the NAAQS in each air quality region within the state. The 
General Conformity Rule is designed to ensure that Federal actions do not cause or contribute to 
degradation in air quality in an area that is designated as being a “nonattainment” area or a 
“maintenance” area with regard to meeting the NAAQS; thus, supporting the achievement of 
State and Federal air quality goals. The General Conformity Rule is codified at Title 40 CFR Part 
93, Subpart B, “Determining Conformity of General Federal Actions to State or Federal 
Implementation Plans.”  

The CAA defines conformity to the SIP as the upholding of “an implementation plan’s purpose 
of eliminating or reducing the severity and number of violations of the NAAQS and achieving 
expeditious attainment of such standards.” Conforming activities or actions should not, through 
additional air pollutant emissions, result in the following: 

• Cause or contribute to new violations of any NAAQS in any area; 

• Increase the frequency or severity of any existing violation of any NAAQS in any area; 
or  

• Delay timely attainment of any NAAQS or interim emission reductions or other 
milestones in any area. 

Pursuant to the General Conformity Rule, the USACE, must make a General Conformity 
Determination for all Federal actions in nonattainment or maintenance areas where the total 
emissions of a nonattainment pollutant or its precursors exceeds levels established by the 
regulations. For the HGB nonattainment area, the threshold level is 25 tons per year (tpy) for 
either NOX or VOC under the 1-hour and 1997 8-hour ozone standard. Under the 2008 8-hour 
ozone standard, the threshold level is 100 tpy for either NOX or VOC as of July 20, 2012. Only 
those air emissions of NOx and VOC related to the Federal action; i.e., those considered to be 
jurisdictional by the USACE should be considered in this General Conformity Determination. 
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3.0 APPLICABILITY 

The General Conformity Rule is applicable only to nonattainment and maintenance areas. The 
GRP Alternative construction related activities will occur in Brazoria, Galveston, and Harris 
Counties, Texas, Texas. These counties are included in the eight-county HGB ozone 
nonattainment area, which is classified as “severe” in terms of its degree of compliance with the 
current 1-hour and 1997 8-hour ozone standards. Under the recently promulgated 2008 8-hour 
ozone standard, the HGB is classified as a “marginal” nonattainment area. This classification 
affects facilities that generate the ozone precursors, NOX and VOC. As such, the project is 
subject to the General Conformity Rule, which applies to all nonattainment and maintenance 
areas. 

The GRP Alternative was evaluated based on the identification of expected air contaminants and 
estimated emission rates for this project alternative. The emission sources evaluated include 
land-based mobile sources that will be used during construction activities, including off-road 
earth-moving equipment and on-road construction equipment. Air contaminant emissions 
associated with this equipment will be primarily combustion products from fuel burned in the 
engines powering this equipment. In addition, the movement or disturbance of soil and other 
construction materials will result in emissions of particulate matter to the air. Based this 
evaluation, it has been determined that a General Conformity Determination for NOX emissions 
would be required for this alternative as emissions of NOX are estimated to exceed the 25 tpy 
applicability threshold for general conformity. Emissions of VOC for the construction activities 
for each of these alternatives are exempt from a General Conformity Determination because they 
are below the 25 ton per year emissions threshold requiring such an analysis. The No-Action 
alternative would be also be exempt from the General Conformity Determination as it would not 
result in air contaminant emissions from new construction activities.  
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4.0 AIR EMISSIONS INVENTORY 

For the SEIS and the General Conformity Determination, an air emissions inventory was 
prepared for project-related activities for the GRP Alternative based on the schedule and other 
assumptions as developed by the USACE. Air emissions estimates were calculated using 
techniques appropriate for a specific emissions generating activity or source. The basis, emission 
factors, and summary of emissions are attached to this document. 

4.1 Project Emissions 

The land-based emission sources for the GRP Alternative would include both off-road equipment 
such as bulldozers, crawlers, cranes, etc. and on-road construction vehicles such as dump trucks 
and haul trucks. The off-road and on-road construction equipment would consist primarily of 
diesel-powered engines. 

Emissions of NOx and VOC were estimated in tpy for each piece of equipment based on the 
equipment horsepower, fuel type, and expected operating hours for each year of construction for 
which construction is projected to occur. 

The basis for emissions included the following: 

• Preliminary project description and other information, as provided by the USACE for the 
GRP Alternative. 

• The EPA NONROAD emission factor model, Final 2005 Version, was used to predict 
emissions resulting from landside, off-road construction equipment with inputs for 
assumed equipment usage developed for this alternative. This model may be used to 
predict air emissions for off-road construction equipment based on information including 
geographic location, equipment type, and fuel use for specific years that may be selected. 
It provides an estimate of emissions for different equipment based on equipment 
population, load factor, available horsepower, deterioration, and applicable standards. 

4.2 GRP ALTERNATIVE – SUMMARY OF NOX AND VOC 
EMISSIONS 

For comparison with the thresholds defined in the General Conformity Rule, the estimated 
annual emissions of NOx and VOC for the GRP Alternative are summarized in Table 1 for each 
year of the anticipated construction activities. Emissions of carbon monoxide, sulfur dioxide, and 
particulate matter are not considered in the General Conformity evaluation as this area is in 
attainment with the NAAQS for each of those pollutants. 
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TABLE 1 
GRP ALTERNATIVE – SUMMARY OF NOx AND VOC EMISSIONS  

(tpy) 

 2012 2013 2014 2015 2016 2017 2018 
NOX  6.05   22.41   42.16   52.44   31.59   28.78   15.28  
VOC  0.56   2.05   3.36   4.46   2.62   2.49   1.36  

 

The estimate of VOC emissions for the GRP Alternative would not exceed the conformity 
threshold of 25 tpy for either of these years. Therefore, a General Conformity Determination for 
VOC emissions would not be required for this alternative.  

The estimate of NOX emissions for the GRP Alternative would exceed General Conformity 
threshold (25 tpy) in 2014, 2015, 2016, and 2017. Therefore, a General Conformity 
Determination for NOX emissions is required for this alternative. 

The basis, emission factors, and summary of emissions are provided in Attachment A of this 
document. 
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5.0 ISSUANCE OF DRAFT GENERAL CONFORMITY 
DETERMINATION AND AGENCY RESPONSE 

In December 16, 2011, the USACE, Galveston District, issued a Draft General Conformity 
Determination concurrently with the Draft Environmental Impact Statement (EIS) for the 
proposed GRP Alternative. Copies of these documents were provided to various Federal and 
State agencies including the TCEQ and the EPA, Region VI. On December 16, 2011, the 
USACE also published the notice of availability of the Draft General Conformity Determination 
in The Galveston Daily News, The Houston Chronicle, and The Facts, daily newspapers of 
general circulation. A copy of these publications and publisher’s affidavits are in provided in 
Attachment B of this document. 

In response to the issuance of the Draft General Conformity Determination, the TCEQ provided 
a General Conformity Concurrence letter dated February 7, 2012.  A copy of this letter is 
provided in Attachment C. 

In its letter, the TCEQ provided its General Conformity concurrence for the proposed GRP 
Alternative and a determination that emissions from the project would not exceed the emissions 
budgets in the most recent SIP approved by the EPA.  The most recently approved SIP revision 
as of the date of this letter was the “HGB Reasonable Further Progress SIP BPA Rate-of-
Progress,” adopted by the TCEQ on May 23, 2007, was approved by the EPA on March 29, 2010 
(TCEQ, 2007).  In addition, the TCEQ suggested that the USACE adopt pollution prevention 
and/or reduction measures in conjunction with this and future projects including the following: 

• Encourage construction contractors to apply to Texas Emission Reduction Plan grants; 

• Establish bidding conditions that give preference to clean contractors; 

• Direct construction contractors to exercise air quality best management practices; 

• Direct contractors that will use tugboats during construction to use clean fuels; 

• Direct operators of the assist tugboats used in maneuvering dredge vessels to use clean 
fuels; 

• Select assist tugs based on lowest NOX emissions instead of lowest price; and/or 

• Purchase and permanently retire surplus NOX offsets prior to commencement of 
operations. 

  



 

 5-2 Atkins 
  TBPE REG. #F-474 

 

(This page left blank intentionally.) 

 



 

 6-1 Atkins 
  TBPE REG. #F-474 

6.0 FINAL GENERAL CONFORMITY DETERMINATION 

Based on evaluation of the proposed project description and the estimated air quality emissions, 
and with consideration of the General Conformity Concurrence Letter from the TCEQ, the 
USACE has determined that its approval of the proposed GRP Alternative will meet the General 
Conformity requirements of 40 CFR §93.158(a)(5)(i)(A). This section of the General Conformity 
Rule applies to an ozone nonattainment area where the EPA has approved a revision to an area’s 
attainment demonstration after 1990, and the TCEQ makes a determination that “the total of 
direct and indirect emissions from the action, or portion thereof, is determined by the state 
agency responsible for the applicable SIP to result in a level of emissions, which, together with 
all other emissions in the nonattainment area, would not exceed the emissions budgets specified 
in the SIP.” 

The emissions budget for General Conformity purposes is defined in the 40 CFR §93.152. The 
emissions budget is that portion of the total allowable emissions used as a basis for the latest 
approved revision of the SIP that is allocated to mobile sources; any stationary source or class of 
stationary sources; to any Federal action or class of actions; to any class of area sources; or to 
any subcategory of the emissions inventory. For the HGB nonattainment area, as of the date of 
the TCEQ General Concurrence Letter to the USACE dated February 7, 2012, the most recently 
approved SIP revision is the HGB Reasonable Further Progress SIP adopted by the TCEQ on 
May 23, 2007, and approved by the EPA on March 29, 2010 (TCEQ, 2007). 

As previously noted, the HGB nonattainment area is classified as “severe” under the 1-hour 
ozone standard and under the 8-hour NAAQS. The attainment dated under the 8-hour ozone 
standard is June 15, 2019. Thus, the attainment year that should be used for the General 
Conformity analyses should be 2018, so as to demonstrate attainment by June 15, 2019. 
However, the emissions inventory in the most recently approved SIP is based on the attainment 
year 2007, and thus, the budgets in the applicable categories and subcategories of the emissions 
inventory for 2007 were used in this analysis to represent the emissions budgets for the 
attainment year 2019. 

Nonroad mobile sources include a very broad category of nonroad equipment that includes 
engines mounted on construction equipment. The nonroad mobile emissions weekday budget for 
2007 is 64.53 tons per day (tpd) of NOx and 50.62 tpd of VOC (TCEQ, 2004). The nonroad 
mobile emissions inventory includes emissions from equipment associated with agricultural, 
aircraft, commercial, construction, ground support (airport), industrial, lawn and garden, railroad 
maintenance, logging, locomotives, oil and gas, recreational, and recreational marine equipment.  
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6.1 GRP ALTERNATIVE EMISSIONS COMPARED TO SIP 
EMISSIONS BUDGETS 

For comparison to the SIP Area Source Emissions budget, the annual NOx emission rates 
estimated for the GRP Alternative that are subject to this General Conformity determination may 
be summarized in terms of tpd and compared to the SIP emissions budget as shown on Table 2. 

TABLE 2 
GRP ALTERNATIVE – NOX EMISSIONS COMPARED TO SIP 2007  
WEEKDAY NONROAD MOBILE SOURCE EMISSIONS BUDGET1 

 2014 2015 2016 2017 
Tons per year  42.16   52.44   31.59   28.78  
Tons per day  0.12   0.14   0.09   0.08  
% of Nonroad Mobile Emissions Budget 
(64.53 tons per day) 

0.2 0.2 0.1 0.1 

1TCEQ (2004). 

As shown on Table 2, NOX emissions for the GRP Alternative project nonroad mobile equipment 
emissions would represent about 0.1 to 0.2 percent of the SIP 2007 Nonroad Emissions Budget 
for NOX.  

6.2 GENERAL CONFORMITY DETERMINATION 

Based on an evaluation of the GRP Alternative emissions, it is believed that the total estimated 
emissions of NOX for this alternative are well within the 2007 Nonroad Mobile Emissions 
Budget in the most recently approved SIP revision. As the GRP is not unusual in scope for an 
area like the HGB, it is anticipated that emissions from each year of the project will be less than 
an increase of 10 percent of the VOC and NOX emissions inventories for the entire HGB 
nonattainment area. Therefore, emissions from the activities would not be considered regionally 
significant for purposes of General Conformity. Because of this, it is expected that emissions 
from the project construction activities would not: 

• Cause or contribute to new violation of any NAAQS in any area; 

• Increase the frequency or severity of any existing violation of any NAAQS in any area; 
or  

• Delay timely attainment of any NAAQS or interim emission reductions or other 
milestones in any area. 

Based on a review of the Draft General Conformity Determination, the TCEQ has determined 
that emissions from the proposed project will not exceed the emissions from the applicable SIP 
revision, the “HGB Reasonable Further Progress SIP BPA Rate-of-Progress,” adopted by the 
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TCEQ on May 23, 2007, and approved by the EPA on March 29, 2010.  Therefore, the USACE 
has determined that the proposed project complies with the requirements of the General 
Conformity Rule and is conformant with the currently approved SIP for the HGB nonattainment 
area. 

Best available information was used to prepare this conformity determination. The TCEQ and 
USACE’s determination of conformity is based on the emissions information and project 
schedule proposed at the time.  Once a final project schedule is completed, the USACE will 
provide an update of the General Conformity documentation to the TCEQ and EPA for review 
and concurrence that the updated emissions and schedule will still be conformant with the 
currently approved HGB SIP. 
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Attachment A 
 

Summary of Estimated Air Emissions 



2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
NOx -          -          6.05        22.41        42.16        52.44      31.59      28.78      15.28      -          -          
VOC -          -          0.56        2.05          3.36          4.46        2.62        2.49        1.36        -          -          
PM10 -          -          0.55        2.05          3.73          4.67        2.82        2.56        1.34        -          -          
PM2.5 -          -          0.53        1.98          3.62          4.52        2.73        2.48        1.30        -          -          
CO -          -          5.61        16.18        18.86        28.04      15.36      14.85      8.14        -          -          
SO2 -          -          1.33        4.94          9.40          11.66      6.97        6.30        3.34        -          -          

TABLE A-1

Total Estimated Project Emissions by Year of Construction Activity
General Reevaluation Plan Alternative 

Clear Creek Flood Control Project

PBSJ 044188600
Table A-1 Emissions Summary

PAGE 1 OF 1 DRAFT 4-28-2010



Excavation Duration Start End

Contract Description Volume (months) Date Date

(cubic yards)

1 MUD GULLY CONVEYANCE 37,500                   9 Oct-12 Jul-13

2 TURKEY CREEK CONVEYANCE 340,600                 8 May-15 Jan-16

3 MARY'S CREEK CONVEYANCE 461,500                 11 May-14 Apr-15

4 LOWER CLEAR CREEK CONVEYANCE (& C1 oxbow mitigaiton site) 805,100                 19 Oct-12 Apr-14

5 RR BRIDGE REPLACEMENT AT MYKAWA 12 Jul-16 Jul-17

6 MYKAWA TO BENNIE KATE UPPER CLEAR CREEK CONVEYANCE 1,150,700              27 Apr-14 Jul-16

7 HWY 288 TO MYKAWA UPPER CLEAR CREEK CONVEYANCE 1,099,000              28 Jul-16 Sep-18

10 MITIGATION (A1b, Xb) 0 Apr-15 Jan-16

Clear Creek Flood Control Project

Table A-2

General Reevaluation Plan Alternative
Contract Duration

PBSJ 044188600 DRAFT 4-28-2010



Hrs/Day: 10
Day/Week: 5
Week/Month: 4.5
Month/Year: 12
Hours/Year 2700

Equipment Type
Number of 

Units

Total 
Equipment 
Hours of 

Operation

Contract 
Duration 
(months)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Contract 1 - Mud Gully Conveyance 9
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 9 0.3            0.7            
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  1 300 9 100            200            
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

1 26 9 9               17             
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  1 45 9 15             30             
BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  1 45 9 15             30             
LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  1 160 9 53             107            
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

1 45 9 15             30             
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF 
(0.2-0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 1 4 9 1               3               
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 1 160 9 53             107            
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  1 45 9 15             30             
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  1 1,463 9 488            975            
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  1 1,463 9 488            975            
BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  1 13 9 4               9               
 CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD 1 300 9 100            200            
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

1 13 9 4               9               
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 1 234 9 78             156            
 CONC VIBRATOR, 2.50D, EL,HI-FREQ (ADD 2KV 
GENERATOR)  1 2,482 9 827            1,655         
CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

1 300 9 100            200            
GENERATOR, 5.5 KW, 120/240V,PORT  

1 1,241 9 414            827            
HYD EXCAV, CRWLR, 3.125CY BKT  

1 94 9 31             63             
HYD EXCAV, CRWLR, 1.50 CY BKT  

1 51 9 17             34             
 LDR,FE, CRWLR, 1.50 CY  

1 20 9 7               13             
 LDR,FE, WH, 2.75 CY, ARTIC, 936E  

1 304 9 101            203            
PUMP,CENTRF,DW,4"D, 465GPM/40'HD  

1 940 9 313            627            
BLADE, ANGLE, HYDR, D-6 (ADD D-6 TRACTOR DOZER)  

1 270 9 90             180            
 BLADE, UNIVERSAL, HYDR, D-7 (ADD D-7 TRACTOR 
DOZER)  1 398 9 133            265            
DOZER,CWLR, D-6H,PS (ADD BLADE & ATTACHMENTS)  

1 270 9 90             180            
DOZER,CWLR, D-7H,PS (ADD BLADE & ATTACHMENTS)  

1 398 9 133            265            
MISC. POWER TOOLS  

1 1,683 9 561            1,122         
 Haul,12CY (91M3) Trk, 6 Mi(10Km)  

1 20 9 7               13             

Contract 2 - Turkey Creek Conveyance 8
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 8 1               -            
 BRUSH CHIPPER, 12" (305 MM) DIA LOG DISC TYPE 
CUTTER, TRAILER MOUNTED  1 620 8 620            -            
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  2 2,725 8 2,725         -            
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

1 1,240 8 1,240         -            
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  1 51 8 51             -            
 BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  1 51 8 51             -            
LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  1 456 8 456            -            
 LOADER, FRONT END, CRAWLER, 1.50 CY  (1.2 M3) 
BUCKET  1 1 8 1               -            
LOADER, FRONT END, CRAWLER, 2.60 CY (2.0 M3) 
BUCKET  1 620 8 620            -            
 LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

1 51 8 51             -            
 FRONT END, WHEEL, SKID-STEER, 9-11 CF (0.2-0.3 M3), 
60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 KG)  1 6 8 6               -            
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 1 456 8 456            -            
 LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  1 51 8 51             -            
TRACTOR, CRAWLER (DOZER), 300-340 HP (224-254 
KW), POWERSHIFT, W/UNIVERSAL BLADE  1 1 8 1               -            
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  5 13,305 8 13,305       -            
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  5 13,305 8 13,305       -            
MAP A10ET001 

1 1 8 1               -            
CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD 2 2,725 8 2,725         -            

Hours of Operation

TABLE A-3

Clear Creek Flood Control Project
General Reevaluation Plan Alternative

Equipment Hours of Operation
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TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 1 2,129 8 2,129         -            
TRK,HWY, 50,000 GVW, 6X4, 3 AXLE  

1 0 8 -            -            
TRUCK, WATER, OFF-HIGHWAY, 6000 GAL, W/CAT 621E 
TRACTOR  1 1 8 1               -            
 ROLLR,STATIC,S/P,13T,84"W,11TIRE  

1 0 8 -            -            
WATER TANK, 3000 GAL   (ADD TRK  

1 0 8 -            -            
LDR,FE, WH, 2.75 CY, ARTIC, 936E  

1 383 8 383            -            
DOZER,CWLR, D-7H,PS (ADD BLADE & ATTACHMENTS)  

1 902 8 902            -            

Contract 3 - Mary's Creek Conveyance 11
 GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 11 0.7            0.3            
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  2 3,692 11 2,685         1,007         
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

1 64 11 47             17             
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  1 84 11 61             23             
BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  1 84 11 61             23             
LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  1 476 11 346            130            
LOADER, FRONT END, CRAWLER, 1.50 CY  (1.2 M3) 
BUCKET  1 0 11 -            -            
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

1 84 11 61             23             
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF 
(0.2-0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 1 8 11 6               2               
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 1 476 11 346            130            
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  1 84 11 61             23             
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  7 18,027 11 13,111       4,916         
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  7 18,027 11 13,111       4,916         
DUMP TRUCK, HIGHWAY, 16 - 20 CY (12.2 - 15.3 M3) 
DUMP BODY, 75,000 LBS (34,000 KG) GVW, 2 AXLE, 6X4  1 15 11 11             4               
 BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  1 32 11 23             9               
 CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD 2 3,692 11 2,685         1,007         
 LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

1 40 11 29             11             
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  1 717 11 521            196            
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 2 2,884 11 2,097         787            
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

1 1,227 11 892            335            
 LDR,FE, WH, 2.75 CY, ARTIC, 936E  

1 1,106 11 804            302            
LDR,FE, WH, 4.50 CY, ARTIC, 966E  

1 307 11 223            84             
LDR,FE, WH, 5.25 CY, ARTIC, 980C  

1 77 11 56             21             
DOZER,CWLR, D-6H,

1 409 11 297            112            
DOZER,CWLR, D-7H

1 774 11 563            211            
REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  

1 1,227 11 892            335            

Contract 4 - Lower Clear Creek Conveyance 19
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 19 0.2            0.6            0.2            
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  3 6,441 19 1,017         4,068         1,356         
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

1 1,461 19 231            923            308            
HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  1 46 19 7               29             10             
HYDRAULIC EXCAVATOR, CRAWLER, 70,000 LB (31,751 
KG), 2.00 CY (1.5 M3) BUCKET, 21.6' (6.6 M) MAX 1 1,172 19 185            740            247            
 BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  1 46 19 7               29             10             
 SPREADER, 85 CF (2.4 M3), DRY CHEMICAL (ADD 55 HP 
(41 KW) FARM TRACTOR)  1 160 19 25             101            34             
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

1 46 19 7               29             10             
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF 
(0.2-0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 1 196 19 31             124            41             
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 1 160 19 25             101            34             
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  1 46 19 7               29             10             
TRACTOR, CRAWLER (DOZER), 136-180 HP (101-134 
KW), POWERSHIFT, W/UNIVERSAL BLADE  2 3,046 19 481            1,924         641            
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  14 35,257 19 5,567         22,268       7,423         
 BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  1 730 19 115            461            154            
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CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD 3 6,441 19 1,017         4,068         1,356         
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

1 730 19 115            461            154            
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  1 141 19 22             89             30             
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 3 5,584 19 882            3,527         1,176         
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

1 1,210 19 191            764            255            
CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

1 300 19 47             189            63             
HYD EXCAV, CRWLR, 3.125CY BKT  

1 580 19 92             366            122            
HYD EXCAV, CRWLR, 1.50 CY BKT  

1 311 19 49             196            65             
 LDR,FE, WH, 2.75 CY, ARTIC, 936E  

1 668 19 105            422            141            
 LDR,FE, WH, 4.50 CY, ARTIC, 966E  

1 303 19 48             191            64             
LDR,FE, WH, 5.25 CY, ARTIC, 980C  

1 76 19 12             48             16             
PUMP,CENTRF,DW,4"D, 465GPM/40'HD  

1 940 19 148            594            198            
DOZER,CWLR, D-4H

2 4,950 19 782            3,126         1,042         
DOZER,CWLR, D-6H

1 2,473 19 390            1,562         521            
DOZER,CWLR, D-7H

1 1,476 19 233            932            311            
REAR DUMP BODY,  8.0CY (ADD 30,000 GVW TRUCK)  

1 2,475 19 391            1,563         521            
REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  

1 1,210 19 191            764            255            
TRK,HWY, 46,000 GVW, 6X4, 3 AXLE  

1 2,475 19 391            1,563         521            

Contract 5 - RR Bridge Replacement at Mykawa
Backhoe Loader, 45 HP, 5/8 CY

1 2,100 12 1,050         1,050         
Excavator, diesel hydraulic, crawler mounted, 1 CY

1 1,800 12 900            900            
Grader, self-propelled, 40,000 lb.

1 1,220 12 610            610            
Pile driving hammer, air, 24,450 ft-lb

1 600 12 300            300            
AIR COMPRESSOR, 600 CFM, 150 PSI (ADD HOSE)

1 600 12 300            300            
Sheepsfoot roller, 240 HP

1 300 12 150            150            
Pneumatic Tire Roller, 80 HP

1 600 12 300            300            
Front end loader 4WD, 2 ½ to 3 ½ CY, 145 HP

1 1,950 12 975            975            
Vibrators, concrete, gas engine, 5 HP

1 200 12 100            100            
Pump, concrete, truck mounted 

1 200 12 100            100            
Swingloader-20,000 lb capacity 175 HP

1 400 12 200            200            
25 Ton Telescopic Railway Crane

1 1,500 12 750            750            
Rail Scrap Retriever

1 500 12 250            250            
Tie Plate Picker

1 260 12 130            130            
Truck, 45,000 lb GVW, 3 axle

2 3,600 12 1,800         1,800         
Truck, Water, Off-Highway, 6,000 Gal

1 1,500 12 750            750            
Hyd. Excav, Crawler 1.5 CY

1 1,700 12 850            850            
Rear Dump Truck 8 CY

4 9,000 12 4,500         4,500         
Rear Dump Truck, 12 CY

3 6,000 12 3,000         3,000         
Misc. Power Tools

1 1,670 12 835            835            
Gradall, 5/8 CY

1 1,050 12 525            525            
Oiler, Truck

1 1,800 12 900            900            

Contract 6 - Mykawa to Bennie Kate Upper Clear Creek Conveyance 27
EP G15CA003 GRADER, MOTOR, ARTICULATED, 6X4, 12' 
BLADE W/17 TEETH SCARIFIERS  1 1 27 0.3            0.4            0.2            
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  4 9,206 27 3,069         4,092         2,046         
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

1 1,730 27 577            769            384            
 HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  1 75 27 25             33             17             
BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  1 75 27 25             33             17             
 SPREADER, 85 CF (2.4 M3), DRY CHEMICAL (ADD 55 HP 
(41 KW) FARM TRACTOR)  1 578 27 193            257            128            
 LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

1 75 27 25             33             17             
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LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF 
(0.2-0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 1 385 27 128            171            86             
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 3 7,999 27 2,666         3,555         1,778         
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  1 75 27 25             33             17             
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  17 44,950 27 14,983       19,978       9,989         
TRUCK OPTION, DUMP BODY, REAR, 12 CY (9.2 M3) 
(ADD 45,000 LB (20,412 KG) GVW TRUCK)  3 7,421 27 2,474         3,298         1,649         
TRUCK TRAILER, WATER TANKER, 5,000 GAL (18,927 L) 
(ADD 50,000 LB (22,680 KG) GVW TRUCK)  1 2,558 27 853            1,137         568            
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  20 52,371 27 17,457       23,276       11,638       
TRUCK, HIGHWAY,  55,000 LB (24,948 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  1 2,558 27 853            1,137         568            
BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  1 865 27 288            384            192            
CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD 4 9,206 27 3,069         4,092         2,046         
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

1 865 27 288            384            192            
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  1 967 27 322            430            215            
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 3 7,744 27 2,581         3,442         1,721         
MIL C75GV002 CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

1 275 27 92             122            61             
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

2 3,108 27 1,036         1,381         691            
 CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

1 300 27 100            133            67             
 HYD EXCAV, CRWLR, 3.125CY BKT  

1 580 27 193            258            129            
HYD EXCAV, CRWLR, 1.50 CY BKT  

1 311 27 104            138            69             
LDR,FE, WH, 2.75 CY, ARTIC, 936E  

2 2,805 27 935            1,247         623            
 LDR,FE, WH, 4.50 CY, ARTIC, 966E  

1 777 27 259            345            173            
LDR,FE, WH, 5.25 CY, ARTIC, 980C  

1 194 27 65             86             43             
PUMP,CENTRF,DW,4"D, 465GPM/40'HD  

1 940 27 313            418            209            
DOZER,CWLR, D-6H,PS

2 3,106 27 1,035         1,380         690            
DOZER,CWLR, D-7H,PS 

1 1,750 27 583            778            389            
REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  

2 3,108 27 1,036         1,381         691            

     

Contract 7 - Hwy 288 to Mykawa Upper Clear Creek Conveyance 26
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 26 0.2            0.5            0.3            
AIR COMPRESSOR, 250 CFM ( 7 CMM), 100 PSI (689 
KPA) (ADD HOSE)  1 242 26 56             112            74             
PAVING BREAKER, 66 LB (30 KG) (ADD 100 CFM (2.8 
CMM) COMPRESSOR)  1 483 26 111            223            149            
 AIR HOSE, 1.5" (38 MM) DIA x 100' (31 M) LENGTH, 
HARDROCK (USE AS DRILLING ACCESSORY)  1 483 26 111            223            149            
 BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  4 8,792 26 2,029         4,058         2,705         
 CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

1 2,672 26 617            1,233         822            
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  1 9 26 2               4               3               
 BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  1 9 26 2               4               3               
 LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 
M3), DRY CHEMICAL (ADD 55 HP (41 KW) FARM 1 736 26 170            340            226            
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

1 9 26 2               4               3               
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF 
(0.2-0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 1 239 26 55             110            74             
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 1 736 26 170            340            226            
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  1 9 26 2               4               3               
MAN-LIFT, LINE-TRUCK, AERIAL PLATFORM 24" (0.61 M) 
x 48" (1.2 M), 700 LB (318 KG), 46' (14 M) HEIGHT, 32' (9.8 1 3 26 1               1               1               
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  16 42,929 26 9,907         19,813       13,209       
TRUCK TRAILER, LOWBOY, 75 TON (68.0 MT), 3 AXLE 
(ADD TOWING TRUCK)  1 9 26 2               4               3               
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  16 42,929 26 9,907         19,813       13,209       
 TRUCK, HIGHWAY,  55,000 LB (24,948 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  1 9 26 2               4               3               
DUMP TRUCK, HIGHWAY, 16 - 20 CY (12.2 - 15.3 M3) 
DUMP BODY, 75,000 LBS (34,000 KG) GVW, 2 AXLE, 6X4  1 3 26 1               1               1               
BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  1 1,336 26 308            617            411            
CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD 4 8,792 26 2,029         4,058         2,705         
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

1 1,338 26 309            618            412            
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  1 650 26 150            300            200            
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 3 7,421 26 1,713         3,425         2,283         
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TRK,HWY, 50,000 GVW, 6X4, 3 AXLE  
1 0 26 -            -            -            

TRUCK, WATER, OFF-HIGHWAY, 6000 GAL, W/CAT 621E 
TRACTOR  1 0 26 -            -            -            
CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

1 424 26 98             196            130            
ROLLR,STATIC,S/P,13T,84"W,11TIRE  

1 0 26 -            -            -            
 WATER TANK, 3000 GAL   (ADD TRK  

1 0 26 -            -            -            
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

1 998 26 230            461            307            
CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

1 300 26 69             138            92             
HYD EXCAV, CRWLR, 3.125CY BKT  

1 580 26 134            268            178            
 HYD EXCAV, CRWLR, 1.50 CY BKT  

1 311 26 72             144            96             
LDR,FE, WH, 2.75 CY, ARTIC, 936E  

2 4,320 26 997            1,994         1,329         
 LDR,FE, WH, 4.50 CY, ARTIC, 966E  

1 249 26 57             115            77             
 LDR,FE, WH, 5.25 CY, ARTIC, 980C  

1 62 26 14             29             19             
PUMP,CENTRF,DW,4"D, 465GPM/40'HD  

1 940 26 217            434            289            
DOZER,CWLR, D-6H  

1 2,275 26 525            1,050         700            
DOZER,CWLR, D-7H

1 2,694 26 622            1,243         829            
REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  

1 998 26 230            461            307            

Contract 10 - Mitigation 10
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 1 2,446 10 2,201.4      244.6         
TRUCK OPTION, DUMP BODY, REAR, 12 CY (9.2 M3) 
(ADD 45,000 LB (20,412 KG) GVW TRUCK)  1 2,446 10 2,201.4      244.6         
TRUCK TRAILER, WATER TANKER, 5,000 GAL (18,927 L) 
(ADD 50,000 LB (22,680 KG) GVW TRUCK)  1 2,238 10 2,014.2      223.8         
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  1 2,446 10 2,201.4      244.6         
TRUCK, HIGHWAY,  55,000 LB (24,948 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  1 2,238 10 2,014.2      223.8         
BLADE, ANGLE, HYDR      (FOR D4  

1 1,600 10 1,440.0      160.0         
 DOZER,CWLR, D-4H,PS  (ADD BLADE)  

1 1,600 10 1,440.0      160.0         
REAR DUMP BODY,  8.0CY (ADD 30,000 GVW TRUCK)  

1 400 10 360.0         40.0           
TRK,HWY, 46,000 GVW, 6X4, 3 AXLE  

1 400 10 360.0         40.0           

PBSJ 044188600
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TABLE A-4

Construction Equipment Emission Factors
General Reevaluation Plan Alternative

Clear Creek Flood Control Project

Fuel Typical

Equipment Type Description Type1 HP Load Factor NOx VOC PM10 PM2.5 CO SO2

Contract 1 - Mud Gully Conveyance
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  Graders DIESEL 165 59% 3.7275103 0.3038857 0.3738079 0.3625936 1.4494156 0.7501369

BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  Bucket -- 0 0% 0 0 0 0 0 0

CHAINSAW, 24" - 42" (610-1,067 MM) BAR  
Concrete/Industrial Saws GASOLINE 6 78% 0.9099999 62.807919 9.7481978 8.968342 348.86535 0.1401917

HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  Excavators DIESEL 151 59% 3.5462134 0.2925814 0.3708077 0.3596835 1.4265772 0.7501859

BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 1.5CY 
HYD EXCV)  Excavators DIESEL 163 59% 3.5462134 0.2925814 0.3708077 0.3596835 1.4265772 0.7501859

LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  Agricultural Tractor DIESEL 55 59% 5.1855796 0.6284272 0.7162177 0.6947312 4.2076746 0.8317739

LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  
Tractor/Loader/Backhoe DIESEL 200 21% 6.0061466 0.9490323 0.6705996 0.6504816 3.617949 0.8729183

LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF (0.2-
0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 KG)  Tractor/Loader/Backhoe DIESEL 46 21% 5.4157886 1.0278464 0.8625109 0.8366355 4.7154581 0.9697997

LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) Tractor/Loader/Backhoe DIESEL 67 21% 6.185321 1.4199317 1.1390236 1.1048529 6.9925618 0.9680986

LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  Tractor/Loader/Backhoe DIESEL 67 21% 6.185321 1.4199317 1.1390236 1.1048529 6.9925618 0.9680986

TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  Dumper/Tender DIESEL 400 21% 3.3473836 0.1862279 0.2655379 0.2575717 1.4525932 0.7506472

TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  Highway Truck DIESEL 230 59% 2.9597069 0.228783 0.2925913 0.2838136 1.2399916 0.7504627

BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  Chippers/Stump Grinders DIESEL 125 43% 5.5726604 0.4804895 0.4037859 0.3916723 1.7681354 0.7412687

 CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD BUCKET)  Cranes DIESEL 350 43% 4.9466198 0.2860631 0.2690519 0.2609803 1.3649245 0.7421122

LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  
Crawler Dozers/Tractor DIESEL 160 59% 3.7592743 0.3060689 0.3742501 0.3630226 1.4566403 0.7501273

TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD Crawler Dozers/Tractor DIESEL 240 59% 3.5859803 0.2726538 0.2942913 0.2854626 1.2374105 0.7502722

 CONC VIBRATOR, 2.50D, EL,HI-FREQ (ADD 2KV 
GENERATOR)  Other General Industrial Equipment ELECTRIC 2 0 0 0 0 0 0

CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  
Cranes DIESEL 152 43% 4.2905919 0.3223134 0.2992159 0.2902394 1.0287693 0.7419549

GENERATOR, 5.5 KW, 120/240V,PORT  
Generator Set GASOLINE 11 68% 2.7739994 8.085377 0.1249904 0.1149911 808.47071 0.2148772

HYD EXCAV, CRWLR, 3.125CY BKT  
Excavators DIESEL 306 59% 3.9086077 0.2111309 0.2743808 0.2661494 1.6396473 0.7505392

Emission Factors1

(g/hp-hr)

HYD EXCAV, CRWLR, 3.125CY BKT  
Excavators DIESEL 306 59% 3.9086077 0.2111309 0.2743808 0.2661494 1.6396473 0.7505392

HYD EXCAV, CRWLR, 1.50 CY BKT  
Excavators DIESEL 128 59% 3.5462134 0.2925814 0.3708077 0.3596835 1.4265772 0.7501859

 LDR,FE, CRWLR, 1.50 CY  
Crawler Dozers/Tractor DIESEL 90 59% 4.3723796 0.4108428 0.582033 0.564572 3.8945656 0.8327176

 LDR,FE, WH, 2.75 CY, ARTIC, 936E  
Tractor/Loader/Backhoe DIESEL 181 21% 6.0061466 0.9490323 0.6705996 0.6504816 3.617949 0.8729183

PUMP,CENTRF,DW,4"D, 465GPM/40'HD  
Pumps DIESEL 21 43% 4.6668262 0.535964 0.4110015 0.3986714 2.4660502 0.8240731

BLADE, ANGLE, HYDR, D-6 (ADD D-6 TRACTOR DOZER)  
Crawler Dozers/Tractor DIESEL 165 59% 3.7592743 0.3060689 0.3742501 0.3630226 1.4566403 0.7501273

 BLADE, UNIVERSAL, HYDR, D-7 (ADD D-7 TRACTOR 
DOZER)  Crawler Dozers/Tractor DIESEL 325 59% 4.1896802 0.2300861 0.2877833 0.2791498 1.7685323 0.7504571

DOZER,CWLR, D-6H,PS (ADD BLADE & ATTACHMENTS)  
Crawler Dozers/Tractor DIESEL 165 59% 3.7592743 0.3060689 0.3742501 0.3630226 1.4566403 0.7501273

DOZER,CWLR, D-7H,PS (ADD BLADE & ATTACHMENTS)  
Crawler Dozers/Tractor DIESEL 200 59% 3.5859803 0.2726538 0.2942913 0.2854626 1.2374105 0.7502722

MISC. POWER TOOLS  
-- -- 0 0% 0 0 0 0 0 0

 Haul,12CY (91M3) Trk, 6 Mi(10Km)  
Highway Truck DIESEL 265 59% 2.9597069 0.228783 0.2925913 0.2838136 1.2399916 0.7504627

Contract 2 - Turkey Creek Conveyance
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  Graders DIESEL 165 59% 3.7275103 0.3038857 0.3738079 0.3625936 1.4494156 0.7501369

 BRUSH CHIPPER, 12" (305 MM) DIA LOG DISC TYPE 
CUTTER, TRAILER MOUNTED  Chippers/Stump Grinders GASOLINE 71 78% 2.8968463 1.810596 0.0692225 0.0636847 70.334006 0.1506827

BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  Bucket -- 0 0% 0 0 0 0 0 0

CHAINSAW, 24" - 42" (610-1,067 MM) BAR  
Concrete/Industrial Saws GASOLINE 6 78% 0.9099999 62.807919 9.7481978 8.968342 348.86535 0.1401917

HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  Excavators DIESEL 151 59% 3.5462134 0.2925814 0.3708077 0.3596835 1.4265772 0.7501859

 BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  Excavators DIESEL 163 59% 3.5462134 0.2925814 0.3708077 0.3596835 1.4265772 0.7501859

LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  Agricultural Tractor DIESEL 55 59% 5.1855796 0.6284272 0.7162177 0.6947312 4.2076746 0.8317739

 LOADER, FRONT END, CRAWLER, 1.50 CY  (1.2 M3) 
BUCKET  Tractor/Loader/Backhoe DIESEL 90 21% 6.2932764 1.4626406 1.2286706 1.1918105 7.6272456 0.9679136

LOADER, FRONT END, CRAWLER, 2.60 CY (2.0 M3) 
BUCKET  Tractor/Loader/Backhoe DIESEL 121 21% 6.2439281 1.0368315 0.7586621 0.7359022 4.0710719 0.8725372

 LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  
Tractor/Loader/Backhoe DIESEL 200 21% 6.0061466 0.9490323 0.6705996 0.6504816 3.617949 0.8729183

PBSJ 044188600
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TABLE A-4

Construction Equipment Emission Factors
General Reevaluation Plan Alternative

Clear Creek Flood Control Project

Fuel Typical

Equipment Type Description Type1 HP Load Factor NOx VOC PM10 PM2.5 CO SO2

Emission Factors1

(g/hp-hr)

 FRONT END, WHEEL, SKID-STEER, 9-11 CF (0.2-0.3 M3), 
60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 KG)  Other Construction Equipment DIESEL 46 59% 4.6888012 0.3662925 0.485629 0.4710601 2.3638091 0.832911

LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) Tractor/Loader/Backhoe DIESEL 67 21% 6.185321 1.4199317 1.1390236 1.1048529 6.9925618 0.9680986

 LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  Tractor/Loader/Backhoe DIESEL 67 21% 6.185321 1.4199317 1.1390236 1.1048529 6.9925618 0.9680986

TRACTOR, CRAWLER (DOZER), 300-340 HP (224-254 
KW), POWERSHIFT, W/UNIVERSAL BLADE  Crawler Tractor/Dozers DIESEL 310 59% 6.0061466 0.9490323 0.6705996 0.2791498 3.617949 0.8729183

TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  Dumper/Tender DIESEL 400 21% 3.3473836 0.1862279 0.2655379 0.2575717 1.4525932 0.7506472

TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  Highway Truck DIESEL 230 59% 2.9597069 0.228783 0.2925913 0.2838136 1.2399916 0.7504627

MAP A10ET001 
-- -- 0 0% 0 0 0 0 0 0

CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD BUCKET)  Cranes DIESEL 350 43% 4.9466198 0.2860631 0.2690519 0.2609803 1.3649245 0.7421122

TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD Crawler Dozers/Tractor DIESEL 240 59% 3.5859803 0.2726538 0.2942913 0.2854626 1.2374105 0.7502722

TRK,HWY, 50,000 GVW, 6X4, 3 AXLE  
Highway Truck DIESEL 310 59% 3.3473836 0.1862279 0.2655379 0.2575717 1.4525932 0.7506472

TRUCK, WATER, OFF-HIGHWAY, 6000 GAL, W/CAT 621E 
TRACTOR  Off-Highway Truck DIESEL 330 59% 3.3473836 0.1862279 0.2655379 0.2575717 1.4525932 0.7506472

 ROLLR,STATIC,S/P,13T,84"W,11TIRE  
Rollers DIESEL 85 59% 4.5696333 0.4555986 0.616367 0.597876 3.9596442 0.8325237

WATER TANK, 3000 GAL   (ADD TRK  
Off-Highway Truck DIESEL 175 59% 3.140366 0.2571653 0.390086 0.3783834 1.4380946 0.7503395

LDR,FE, WH, 2.75 CY, ARTIC, 936E  
Tractor/Loader/Backhoe DIESEL 181 21% 6.0061466 0.9490323 0.6705996 0.6504816 3.617949 0.8729183

DOZER,CWLR, D-7H,PS (ADD BLADE & ATTACHMENTS)  
Crawler Dozers/Tractor DIESEL 200 59% 3.5859803 0.2726538 0.2942913 0.2854626 1.2374105 0.7502722

Contract 3 - Mary's Creek Conveyance
 GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  Graders DIESEL 165 59% 3.7275103 0.3038857 0.3738079 0.3625937 1.4494156 0.7501369

BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  Bucket -- 0 0% 0 0 0 0 0 0

CHAINSAW, 24" - 42" (610-1,067 MM) BAR  
Concrete/Industrial Saws GASOLINE 6 78% 0.9099999 62.807917 9.7481973 8.9683415 348.86535 0.1401917

HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  Excavators DIESEL 151 59% 3.5462135 0.2925814 0.3708078 0.3596835 1.4265771 0.7501859

BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 1.5CY BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 1.5CY 
HYD EXCV)  Excavators DIESEL 163 59% 3.5462135 0.2925814 0.3708078 0.3596835 1.4265771 0.7501859

LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  Agricultural Tractor DIESEL 55 59% 5.1855793 0.6284272 0.7162177 0.6947312 4.2076751 0.831774

LOADER, FRONT END, CRAWLER, 1.50 CY  (1.2 M3) 
BUCKET  Tractor/Loader/Backhoe DIESEL 90 21% 6.2932764 1.4626407 1.2286707 1.1918106 7.6272456 0.9679136

LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  
Tractor/Loader/Backhoe DIESEL 200 21% 6.0061464 0.9490322 0.6705996 0.6504816 3.6179489 0.8729183

LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF (0.2-
0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 KG)  Tractor/Loader/Backhoe DIESEL 46 21% 5.4157883 1.0278463 0.8625108 0.8366355 4.715458 0.9697997

LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) Tractor/Loader/Backhoe DIESEL 67 21% 6.1853212 1.4199318 1.1390236 1.1048529 6.9925619 0.9680987

LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  Tractor/Loader/Backhoe DIESEL 67 21% 6.1853212 1.4199318 1.1390236 1.1048529 6.9925619 0.9680987

TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  Dumper/Tender DIESEL 400 21% 3.3473835 0.1862279 0.2655378 0.2575717 1.4525931 0.7506471

TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  Highway Truck DIESEL 230 59% 2.959707 0.228783 0.2925913 0.2838136 1.2399916 0.7504627

DUMP TRUCK, HIGHWAY, 16 - 20 CY (12.2 - 15.3 M3) 
DUMP BODY, 75,000 LBS (34,000 KG) GVW, 2 AXLE, 6X4  Dumpers/Tenders DIESEL 265 21% 2.959707 0.228783 0.2925913 0.2838136 1.2399916 0.7504627

 BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  Chippers/Stump Grinders DIESEL 125 43% 5.5854924 0.5494683 0.5766194 0.5593208 2.660177 0.7490716

 CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD BUCKET)  Cranes DIESEL 350 43% 4.9466193 0.2860631 0.2690519 0.2609803 1.3649245 0.7421122

 LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  
Crawler Dozers/Tractor DIESEL 160 59% 3.7592742 0.3060689 0.3742501 0.3630226 1.4566403 0.7501273

LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  Tractor/Loader/Backhoe DIESEL 67 21% 6.1853212 1.4199318 1.1390236 1.1048529 6.9925619 6.1853212

TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD Crawler Dozers/Tractor DIESEL 240 59% 3.5859806 0.2726538 0.2942913 0.2854626 1.2374106 0.7502722

TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  
Highway Truck DIESEL 230 59% 2.959707 0.228783 0.2925913 0.2838136 1.2399916 0.7504627

 LDR,FE, WH, 2.75 CY, ARTIC, 936E  
Tractor/Loader/Backhoe DIESEL 181 21% 6.2439281 1.0368314 0.7586621 0.7359022 4.0710714 0.8725372

LDR,FE, WH, 4.50 CY, ARTIC, 966E  
Tractor/Loader/Backhoe DIESEL 246 21% 6.2439281 1.0368314 0.7586621 0.7359022 4.0710714 0.8725372

LDR,FE, WH, 5.25 CY, ARTIC, 980C  
Tractor/Loader/Backhoe DIESEL 265 21% 6.2439281 1.0368314 0.7586621 0.7359022 4.0710714 0.8725372

DOZER,CWLR, D-6H,
Crawler Dozers/Tractor DIESEL 165 59% 3.7592742 0.3060689 0.3742501 0.3630226 1.4566403 0.7501273

DOZER,CWLR, D-7H
Crawler Dozers/Tractor DIESEL 200 59% 3.5859806 0.2726538 0.2942913 0.2854626 1.2374106 0.7502722

REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  
Dumpers/Tenders DIESEL 265 21% 2.959707 0.228783 0.2925913 0.2838136 1.2399916 0.7504627

PBSJ 044188600
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TABLE A-4

Construction Equipment Emission Factors
General Reevaluation Plan Alternative

Clear Creek Flood Control Project

Fuel Typical

Equipment Type Description Type1 HP Load Factor NOx VOC PM10 PM2.5 CO SO2

Emission Factors1

(g/hp-hr)

Contract 4 - Lower Clear Creek Conveyance
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  Graders DIESEL 165 59% 3.7275103 0.3038857 0.3738079 0.3625936 1.4494156 0.7501369

BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  Bucket -- 0 0% 0 0 0 0 0 0

CHAINSAW, 24" - 42" (610-1,067 MM) BAR  
Concrete/Industrial Saws GASOLINE 6 78% 0.9099999 62.807919 9.7481978 8.968342 348.86535 0.1401917

HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  Excavators DIESEL 125 59% 3.5462134 0.2925814 0.3708077 0.3596835 1.4265772 0.7501859

HYDRAULIC EXCAVATOR, CRAWLER, 70,000 LB (31,751 
KG), 2.00 CY (1.5 M3) BUCKET, 21.6' (6.6 M) MAX DIGGING Excavators DIESEL 238 59% 3.3773756 0.2611944 0.2860623 0.2774804 1.2224024 0.750322

 BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  Excavators DIESEL 163 59% 3.5462134 0.2925814 0.3708077 0.3596835 1.4265772 0.7501859

 SPREADER, 85 CF (2.4 M3), DRY CHEMICAL (ADD 55 HP 
(41 KW) FARM TRACTOR)  Agricultural Tractor DIESEL 55 59% 5.1855796 0.6284272 0.7162177 0.6947312 4.2076746 0.8317739

LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  
Tractor/Loader/Backhoe DIESEL 200 21% 6.0061466 0.9490323 0.6705996 0.6504816 3.617949 0.8729183

LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF (0.2-
0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 KG)  Tractor/Loader/Backhoe DIESEL 46 21% 5.4157886 1.0278464 0.8625109 0.8366355 4.7154581 0.9697997

LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) Tractor/Loader/Backhoe DIESEL 67 21% 6.185321 1.4199317 1.1390236 1.1048529 6.9925618 0.9680986

LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  Tractor/Loader/Backhoe DIESEL 67 21% 6.185321 1.4199317 1.1390236 1.1048529 6.9925618 0.9680986

TRACTOR, CRAWLER (DOZER), 136-180 HP (101-134 
KW), POWERSHIFT, W/UNIVERSAL BLADE  Crawler Dozers/Tractor DIESEL 180 59% 3.5859803 0.2726538 0.2942913 0.2854626 1.2374105 0.7502722

TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  Highway Truck DIESEL 230 59% 2.9597069 0.228783 0.2925913 0.2838136 1.2399916 0.7504627

 BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  Chippers/Stump Grinders DIESEL 125 43% 5.5726604 0.4804895 0.4037859 0.3916723 1.7681354 0.7412687

CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD BUCKET)  Cranes DIESEL 350 43% 4.9466198 0.2860631 0.2690519 0.2609803 1.3649245 0.7421122

LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  
Crawler Dozers/Tractor DIESEL 160 59% 3.7592743 0.3060689 0.3742501 0.3630226 1.4566403 0.7501273

LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  Tractor/Loader/Backhoe DIESEL 67 21% 6.185321 1.4199317 1.1390236 1.1048529 6.9925618 0.9680986

TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD Crawler Dozers/Tractor DIESEL 240 59% 3.5859803 0.2726538 0.2942913 0.2854626 1.2374105 0.7502722

TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  
Highway Truck DIESEL 230 59% 2.9597069 0.228783 0.2925913 0.2838136 1.2399916 0.7504627

CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  
Cranes DIESEL 152 43% 4.2905919 0.3223134 0.2992159 0.2902394 1.0287693 0.7419549

HYD EXCAV, CRWLR, 3.125CY BKT  HYD EXCAV, CRWLR, 3.125CY BKT  
Excavators DIESEL 306 59% 3.9086077 0.2111309 0.2743808 0.2661494 1.6396473 0.7505392

HYD EXCAV, CRWLR, 1.50 CY BKT  
Excavators DIESEL 128 59% 3.5462134 0.2925814 0.3708077 0.3596835 1.4265772 0.7501859

 LDR,FE, WH, 2.75 CY, ARTIC, 936E  
Tractor/Loader/Backhoe DIESEL 181 21% 6.0061466 0.9490323 0.6705996 0.6504816 3.617949 0.8729183

 LDR,FE, WH, 4.50 CY, ARTIC, 966E  
Tractor/Loader/Backhoe DIESEL 246 21% 6.0061466 0.9490323 0.6705996 0.6504816 3.617949 0.8729183

LDR,FE, WH, 5.25 CY, ARTIC, 980C  
Tractor/Loader/Backhoe DIESEL 265 21% 6.0061466 0.9490323 0.6705996 0.6504816 3.617949 0.8729183

PUMP,CENTRF,DW,4"D, 465GPM/40'HD  
Pumps DIESEL 21 43% 4.6668262 0.535964 0.4110015 0.3986714 2.4660502 0.8240731

DOZER,CWLR, D-4H
Crawler Dozers/Tractor DIESEL 80 59% 4.3723796 0.4108428 0.582033 0.564572 3.8945656 0.8327176

DOZER,CWLR, D-6H
Crawler Dozers/Tractor DIESEL 165 59% 3.7592743 0.3060689 0.3742501 0.3630226 1.4566403 0.7501273

DOZER,CWLR, D-7H
Crawler Dozers/Tractor DIESEL 200 59% 3.5859803 0.2726538 0.2942913 0.2854626 1.2374105 0.7502722

REAR DUMP BODY,  8.0CY (ADD 30,000 GVW TRUCK)  
Dumpers/Tenders DIESEL 265 21% 2.9597069 0.228783 0.2925913 0.2838136 1.2399916 0.7504627

REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  
Dumpers/Tenders DIESEL 265 21% 2.9597069 0.228783 0.2925913 0.2838136 1.2399916 0.7504627

TRK,HWY, 46,000 GVW, 6X4, 3 AXLE  
Highway Truck DIESEL 230 59% 2.9597069 0.228783 0.2925913 0.2838136 1.2399916 0.7504627

Contract 5 - RR Bridge Replacement at Mykawa
Backhoe Loader, 45 HP, 5/8 CY

Tractor/Loader/Backhoe DIESEL 46 21% 5.4157886 1.0278464 0.8625109 0.8366355 4.7154581 0.9697997

Excavator, diesel hydraulic, crawler mounted, 1 CY
Excavators DIESEL 128 59% 3.5462134 0.2925814 0.3708077 0.3596835 1.4265772 0.7501859

Grader, self-propelled, 40,000 lb.
Graders DIESEL 185 59% 3.7275103 0.3038857 0.3738079 0.3625936 1.4494156 0.7501369

Pile driving hammer, air, 24,450 ft-lb
Other General Industrial Equipment Air 0 0% 0 0 0 0 0 0

AIR COMPRESSOR, 600 CFM, 150 PSI (ADD HOSE)
Air Compressors DIESEL 230 43% 2.9597069 0.228783 0.2925913 0.2838136 1.2399916 0.7504627

Sheepsfoot roller, 240 HP
Rollers DIESEL 240 59% 3.5859806 0.2726538 0.2942913 0.2854626 1.2374106 0.7502722

Pneumatic Tire Roller, 80 HP
Rollers DIESEL 80 59% 4.5696333 0.4555986 0.616367 0.597876 3.9596442 0.8325237

Front end loader 4WD, 2 ½ to 3 ½ CY, 145 HP
Tractor/Loader/Backhoe DIESEL 145 21% 6.2439281 1.0368315 0.7586621 0.7359022 4.0710719 0.8725372

Vibrators, concrete, gas engine, 5 HP
Vibrators GASOLINE 5 48% 0.9099999 62.807919 9.7481978 8.968342 348.86535 0.1401917

PBSJ 044188600
Table A-4 Emis Factors

PAGE 3 OF 6 DRAFT 4-28-2010



TABLE A-4

Construction Equipment Emission Factors
General Reevaluation Plan Alternative

Clear Creek Flood Control Project

Fuel Typical

Equipment Type Description Type1 HP Load Factor NOx VOC PM10 PM2.5 CO SO2

Emission Factors1

(g/hp-hr)

Pump, concrete, truck mounted 
Pumps DIESEL 21 43% 4.6668262 0.535964 0.4110015 0.3986714 2.4660502 0.8240731

Swingloader-20,000 lb capacity 175 HP
Other Construction Equipment DIESEL 175 59% 3.140366 0.2571653 0.390086 0.3783834 1.4380946 0.7503395

25 Ton Telescopic Railway Crane
Cranes DIESEL 152 43% 4.2905919 0.3223134 0.2992159 0.2902394 1.0287693 0.7419549

Rail Scrap Retriever
Other Construction Equipment DIESEL 46 59% 4.6888012 0.3662925 0.485629 0.4710601 2.3638091 0.832911

Tie Plate Picker
Other Construction Equipment DIESEL 46 59% 4.6888012 0.3662925 0.485629 0.4710601 2.3638091 0.832911

Truck, 45,000 lb GVW, 3 axle
Highway Truck DIESEL 230 59% 2.959707 0.228783 0.2925913 0.2838136 1.2399916 0.7504627

Truck, Water, Off-Highway, 6,000 Gal
Off-Highway Truck DIESEL 330 59% 3.3473836 0.1862279 0.2655379 0.2575717 1.4525932 0.7506472

Hyd. Excav, Crawler 1.5 CY
Excavators DIESEL 128 59% 3.5462134 0.2925814 0.3708077 0.3596835 1.4265772 0.7501859

Rear Dump Truck 8 CY
Dumper/Tender DIESEL 400 21% 3.3473836 0.1862279 0.2655379 0.2575717 1.4525932 0.7506472

Rear Dump Truck, 12 CY
Dumper/Tender DIESEL 400 21% 3.3473836 0.1862279 0.2655379 0.2575717 1.4525932 0.7506472

Misc. Power Tools
Other General Industrial Equipment Electric 0 0% 0 0 0 0 0 0

Gradall, 5/8 CY
Graders DIESEL 165 59% 3.7275103 0.3038857 0.3738079 0.3625936 1.4494156 0.7501369

Oiler, Truck
Off-Highway Truck DIESEL 175 59% 3.140366 0.2571653 0.390086 0.3783834 1.4380946 0.7503395

Contract 6 - Mykawa to Bennie Kate Upper Clear Creek Conveyance
EP G15CA003 GRADER, MOTOR, ARTICULATED, 6X4, 12' 
BLADE W/17 TEETH SCARIFIERS  Graders DIESEL 140 59% 3.7275103 0.3038857 0.3738079 0.3625936 1.4494156 0.7501369

BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  Bucket -- 0 0% 0 0 0 0 0 0

CHAINSAW, 24" - 42" (610-1,067 MM) BAR  
Concrete/Industrial Saws GASOLINE 6 78% 0.9099999 62.807919 9.7481978 8.968342 348.86535 0.1401917

 HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  Excavators DIESEL 151 59% 3.5462134 0.2925814 0.3708077 0.3596835 1.4265772 0.7501859

BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 1.5CY 
HYD EXCV)  Excavators DIESEL 163 59% 3.5462134 0.2925814 0.3708077 0.3596835 1.4265772 0.7501859

 SPREADER, 85 CF (2.4 M3), DRY CHEMICAL (ADD 55 HP 
(41 KW) FARM TRACTOR)  Agricultural Tractor DIESEL 55 59% 5.1855796 0.6284272 0.7162177 0.6947312 4.2076746 0.8317739

 LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD   LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  
Tractor/Loader/Backhoe DIESEL 200 21% 6.0061466 0.9490323 0.6705996 0.6504816 3.617949 0.8729183

LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF (0.2-
0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 KG)  Tractor/Loader/Backhoe DIESEL 46 21% 5.4157886 1.0278464 0.8625109 0.8366355 4.7154581 0.9697997

LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) Tractor/Loader/Backhoe DIESEL 67 21% 6.185321 1.4199317 1.1390236 1.1048529 6.9925618 0.9680986

LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  Tractor/Loader/Backhoe DIESEL 67 21% 6.185321 1.4199317 1.1390236 1.1048529 6.9925618 0.9680986

TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  Dumper/Tender DIESEL 400 21% 3.3473836 0.1862279 0.2655379 0.2575717 1.4525932 0.7506472

TRUCK OPTION, DUMP BODY, REAR, 12 CY (9.2 M3) (ADD 
45,000 LB (20,412 KG) GVW TRUCK)  Dumper/Tender DIESEL 230 21% 2.9597069 0.228783 0.2925913 0.2838136 1.2399916 0.7504627

TRUCK TRAILER, WATER TANKER, 5,000 GAL (18,927 L) 
(ADD 50,000 LB (22,680 KG) GVW TRUCK)  Off-Highway Truck DIESEL 400 59% 3.3473836 0.1862279 0.2655379 0.2575717 1.4525932 0.7506472

TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  Highway Truck DIESEL 230 59% 2.9597069 0.228783 0.2925913 0.2838136 1.2399916 0.7504627

TRUCK, HIGHWAY,  55,000 LB (24,948 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  Highway Truck DIESEL 310 59% 3.3473836 0.1862279 0.2655379 0.2575717 1.4525932 0.7506472

BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  Chippers/Stump Grinders DIESEL 125 43% 5.5726604 0.4804895 0.4037859 0.3916723 1.7681354 0.7412687

CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD BUCKET)  Cranes DIESEL 350 43% 4.9466198 0.2860631 0.2690519 0.2609803 1.3649245 0.7421122

LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  
Crawler Dozers/Tractor DIESEL 160 59% 3.7592743 0.3060689 0.3742501 0.3630226 1.4566403 0.7501273

LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  Tractor/Loader/Backhoe DIESEL 67 21% 6.185321 1.4199317 1.1390236 1.1048529 6.9925618 0.9680986

TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD Crawler Dozers/Tractor DIESEL 240 59% 3.5859803 0.2726538 0.2942913 0.2854626 1.2374105 0.7502722

MIL C75GV002 CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  
Cranes DIESEL 190 43% 4.0891554 0.2871882 0.2397886 0.2325949 0.8792386 0.7421074

TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  
Highway Truck DIESEL 230 59% 2.9597069 0.228783 0.2925913 0.2838136 1.2399916 0.7504627

 CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  
Cranes DIESEL 152 43% 4.2905919 0.3223134 0.2992159 0.2902394 1.0287693 0.7419549

 HYD EXCAV, CRWLR, 3.125CY BKT  
Excavators DIESEL 306 59% 3.9086077 0.2111309 0.2743808 0.2661494 1.6396473 0.7505392

HYD EXCAV, CRWLR, 1.50 CY BKT  
Excavators DIESEL 128 59% 3.5462134 0.2925814 0.3708077 0.3596835 1.4265772 0.7501859

LDR,FE, WH, 2.75 CY, ARTIC, 936E  
Tractor/Loader/Backhoe DIESEL 181 21% 6.0061466 0.9490323 0.6705996 0.6504816 3.617949 0.8729183

 LDR,FE, WH, 4.50 CY, ARTIC, 966E  
Tractor/Loader/Backhoe DIESEL 246 21% 6.0061466 0.9490323 0.6705996 0.6504816 3.617949 0.8729183

LDR,FE, WH, 5.25 CY, ARTIC, 980C  
Tractor/Loader/Backhoe DIESEL 265 21% 6.0061466 0.9490323 0.6705996 0.6504816 3.617949 0.8729183

PUMP,CENTRF,DW,4"D, 465GPM/40'HD  
Pumps DIESEL 21 43% 4.6668262 0.535964 0.4110015 0.3986714 2.4660502 0.8240731
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TABLE A-4

Construction Equipment Emission Factors
General Reevaluation Plan Alternative

Clear Creek Flood Control Project

Fuel Typical

Equipment Type Description Type1 HP Load Factor NOx VOC PM10 PM2.5 CO SO2

Emission Factors1

(g/hp-hr)

DOZER,CWLR, D-6H,PS
Crawler Dozers/Tractor DIESEL 165 59% 3.7592743 0.3060689 0.3742501 0.3630226 1.4566403 0.7501273

DOZER,CWLR, D-7H,PS 
Crawler Dozers/Tractor DIESEL 200 59% 3.5859803 0.2726538 0.2942913 0.2854626 1.2374105 0.7502722

REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  
Dumpers/Tenders DIESEL 265 21% 2.9597069 0.228783 0.2925913 0.2838136 1.2399916 0.7504627

   

Contract 7 - Hwy 288 to Mykawa Upper Clear Creek Conveyance
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  Graders DIESEL 165 59% 3.7275103 0.3038857 0.3738079 0.3625936 1.4494156 0.7501369

AIR COMPRESSOR, 250 CFM ( 7 CMM), 100 PSI (689 KPA) 
(ADD HOSE)  Other General Industrial Equipment GASOLINE 75 43% 3.7650431 2.4212818 0.0707538 0.0650935 92.164814 0.1539553

PAVING BREAKER, 66 LB (30 KG) (ADD 100 CFM (2.8 
CMM) COMPRESSOR)  Other General Industrial Equipment GASOLINE 50 43% 3.7650431 2.4212818 0.0707538 0.0650935 92.164814 0.1539553

 AIR HOSE, 1.5" (38 MM) DIA x 100' (31 M) LENGTH, 
HARDROCK (USE AS DRILLING ACCESSORY)  -- -- 0 0% 0 0 0 0 0 0

 BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  Bucket -- 0 0% 0 0 0 0 0 0

 CHAINSAW, 24" - 42" (610-1,067 MM) BAR  
Concrete/Industrial Saws GASOLINE 6 78% 0.9099999 62.807919 9.7481978 8.968342 348.86535 0.1401917

HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  Excavators DIESEL 151 59% 3.5462134 0.2925814 0.3708077 0.3596835 1.4265772 0.7501859

 BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  Excavators DIESEL 163 59% 3.5462134 0.2925814 0.3708077 0.3596835 1.4265772 0.7501859

 LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  Agricultural Tractor DIESEL 55 59% 5.1855796 0.6284272 0.7162177 0.6947312 4.2076746 0.8317739

LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  
Tractor/Loader/Backhoe DIESEL 200 21% 6.0061466 0.9490323 0.6705996 0.6504816 3.617949 0.8729183

LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF (0.2-
0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 KG)  Tractor/Loader/Backhoe DIESEL 46 21% 5.4157886 1.0278464 0.8625109 0.8366355 4.7154581 0.9697997

LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) Tractor/Loader/Backhoe DIESEL 67 21% 6.185321 1.4199317 1.1390236 1.1048529 6.9925618 0.9680986

LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  Tractor/Loader/Backhoe DIESEL 67 21% 6.185321 1.4199317 1.1390236 1.1048529 6.9925618 0.9680986

MAN-LIFT, LINE-TRUCK, AERIAL PLATFORM 24" (0.61 M) x 
48" (1.2 M), 700 LB (318 KG), 46' (14 M) HEIGHT, 32' (9.8 M) Off-Highway Truck DIESEL 210 59% 3.7291629 0.2811662 0.3016065 0.2838136 1.261517 0.7502354

TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  Dumper/Tender DIESEL 400 21% 3.3473836 0.1862279 0.2655379 0.2575717 1.4525932 0.7506472

TRUCK TRAILER, LOWBOY, 75 TON (68.0 MT), 3 AXLE 
(ADD TOWING TRUCK)  -- -- 0 0% 0 0 0 0 0 0

TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  Highway Truck DIESEL 230 59% 2.9597069 0.228783 0.2925913 0.2838136 1.2399916 0.7504627

 TRUCK, HIGHWAY,  55,000 LB (24,948 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  Highway Truck DIESEL 310 59% 3.3473836 0.1862279 0.2655379 0.2575717 1.4525932 0.7506472

DUMP TRUCK, HIGHWAY, 16 - 20 CY (12.2 - 15.3 M3) 
DUMP BODY, 75,000 LBS (34,000 KG) GVW, 2 AXLE, 6X4  Dumpers/Tenders DIESEL 265 21% 2.9597069 0.228783 0.2925913 0.2838136 1.2399916 0.7504627

BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  Chippers/Stump Grinders DIESEL 125 43% 5.5726604 0.4804895 0.4037859 0.3916723 1.7681354 0.7412687

CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD BUCKET)  Cranes DIESEL 350 43% 4.9466198 0.2860631 0.2690519 0.2609803 1.3649245 0.7421122

LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  
Crawler Dozers/Tractor DIESEL 160 59% 3.7592743 0.3060689 0.3742501 0.3630226 1.4566403 0.7501273

LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  Tractor/Loader/Backhoe DIESEL 67 21% 6.185321 1.4199317 1.1390236 1.1048529 6.9925618 0.9680986

TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD Crawler Dozers/Tractor DIESEL 240 59% 3.5859803 0.2726538 0.2942913 0.2854626 1.2374105 0.7502722

TRK,HWY, 50,000 GVW, 6X4, 3 AXLE  
Highway Truck DIESEL 310 59% 3.3473836 0.1862279 0.2655379 0.2575717 1.4525932 0.7506472

TRUCK, WATER, OFF-HIGHWAY, 6000 GAL, W/CAT 621E 
TRACTOR  Off-Highway Truck DIESEL 330 59% 3.3473836 0.1862279 0.2655379 0.2575717 1.4525932 0.7506472

CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  
Cranes DIESEL 152 43% 4.2905919 0.3223134 0.2992159 0.2902394 1.0287693 0.7419549

ROLLR,STATIC,S/P,13T,84"W,11TIRE  
Rollers DIESEL 85 59% 4.5696333 0.4555986 0.616367 0.597876 3.9596442 0.8325237

 WATER TANK, 3000 GAL   (ADD TRK  
Off-Highway Truck DIESEL 175 59% 3.140366 0.2571653 0.390086 0.3783834 1.4380946 0.7503395

TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  
Highway Truck DIESEL 230 59% 2.9597069 0.228783 0.2925913 0.2838136 1.2399916 0.7504627

CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  
Cranes DIESEL 152 43% 4.2905919 0.3223134 0.2992159 0.2902394 1.0287693 0.7419549

HYD EXCAV, CRWLR, 3.125CY BKT  
Excavators DIESEL 306 59% 3.9086077 0.2111309 0.2743808 0.2661494 1.6396473 0.7505392

 HYD EXCAV, CRWLR, 1.50 CY BKT  
Excavators DIESEL 128 59% 3.5462134 0.2925814 0.3708077 0.3596835 1.4265772 0.7501859

LDR,FE, WH, 2.75 CY, ARTIC, 936E  
Tractor/Loader/Backhoe DIESEL 181 21% 6.0061466 0.9490323 0.6705996 0.6504816 3.617949 0.8729183

 LDR,FE, WH, 4.50 CY, ARTIC, 966E  
Tractor/Loader/Backhoe DIESEL 246 21% 6.0061466 0.9490323 0.6705996 0.6504816 3.617949 0.8729183

 LDR,FE, WH, 5.25 CY, ARTIC, 980C  
Tractor/Loader/Backhoe DIESEL 265 21% 6.0061466 0.9490323 0.6705996 0.6504816 3.617949 0.8729183

PUMP,CENTRF,DW,4"D, 465GPM/40'HD  
Pumps DIESEL 21 43% 4.6668262 0.535964 0.4110015 0.3986714 2.4660502 0.8240731

DOZER,CWLR, D-6H  
Crawler Dozers/Tractor DIESEL 165 59% 3.7592743 0.3060689 0.3742501 0.3630226 1.4566403 0.7501273

DOZER,CWLR, D-7H
Crawler Dozers/Tractor DIESEL 200 59% 3.5859803 0.2726538 0.2942913 0.2854626 1.2374105 0.7502722
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TABLE A-4

Construction Equipment Emission Factors
General Reevaluation Plan Alternative

Clear Creek Flood Control Project

Fuel Typical

Equipment Type Description Type1 HP Load Factor NOx VOC PM10 PM2.5 CO SO2

Emission Factors1

(g/hp-hr)

REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  
-- -- 0 0% 0 0 0 0 0 0

Contract 10 - Mitigation
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) Tractor/Loader/Backhoe DIESEL 67 21% 6.185321 1.4199317 1.1390236 1.1048529 6.9925618 0.9680986

TRUCK OPTION, DUMP BODY, REAR, 12 CY (9.2 M3) (ADD 
45,000 LB (20,412 KG) GVW TRUCK)  Dumper/Tender DIESEL 230 21% 2.9597069 0.228783 0.2925913 0.2838136 1.2399916 0.7504627

TRUCK TRAILER, WATER TANKER, 5,000 GAL (18,927 L) 
(ADD 50,000 LB (22,680 KG) GVW TRUCK)  Off-Highway Truck DIESEL 400 59% 3.3473836 0.1862279 0.2655379 0.2575717 1.4525932 0.7506472

TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  Highway Truck DIESEL 230 59% 2.9597069 0.228783 0.2925913 0.2838136 1.2399916 0.7504627

TRUCK, HIGHWAY,  55,000 LB (24,948 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  Highway Truck DIESEL 310 59% 3.3473836 0.1862279 0.2655379 0.2575717 1.4525932 0.7506472

BLADE, ANGLE, HYDR      (FOR D4  
-- -- 0 0% 0 0 0 0 0 0

 DOZER,CWLR, D-4H,PS  (ADD BLADE)  
Crawler Dozers/Tractor DIESEL 80 59% 4.3723796 0.4108428 0.582033 0.564572 3.8945656 0.8327176

REAR DUMP BODY,  8.0CY (ADD 30,000 GVW TRUCK)  
-- -- 0 0% 0 0 0 0 0 0

TRK,HWY, 46,000 GVW, 6X4, 3 AXLE  
Highway Truck DIESEL 230 59% 2.9597069 0.228783 0.2925913 0.2838136 1.2399916 0.7504627

PBSJ 044188600
Table A-4 Emis Factors
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TABLE A-5

Load Factors For Equipment Using Diesel or Gasoline
Load Factor1

SCC Code Equipment Diesel Gasoline
22xx003010 Aerial Lifts 21% 46%
22xx005015 Agricultural Tractor 59% 62%
22xx006015 Air Compressors 43% 56%
22xx001030 All Terrain Vehicles 42% 100%
22xx002033 Bore/Drill Rigs 43% 79%
22xx002042 Cement & Motar Mixers 43% 59%
22xx004066 Chippers/Stump Grinders 43% 78%
22xx002039 Concrete/Industrial Saws 59% 78%
22xx002045 Cranes 43% 47%
22xx002066 Crawler Dozers/Tractor 59% 80%
22xx002054 Crushing/Procesing Equipment 43% 85%
22xx002078 Dumpers/Tenders 21% 41%
22xx002036 Excavators 59% 53%
22xx007015 Fellers/Bunchers/Skidders 59% 70%
22xx003020 Forklifts 59% 30%
22xx006020 Gas Compressors 43% 85%
22xx006005 Generator Sets 43% 68%
22xx002048 Graders 59% 64%
22xx005050 Hydro Power Units 43% 56%
22xx004056 Lawn and Garden Tractor 43% 44%
22xx002051 Off-Highway Truck 59% 80%
22xx002075 Off-Highway Tractor 59% 70%
22xx004056 Other Agricultural Equipment 59% 55%
22xx002081 Other Construction Equipment 59% 48%
22xx003040 Equipment 43% 54%
22xx003050 Other Material Handling Equipment 21% 53%
22xx002003 Pavers 59% 66%
22xx002021 Paving Equipment 59% 59%22xx002021 Paving Equipment 59% 59%
22xx002009 Plate Compactors 43% 55%
22xx006030 Pressure Washer 43% 85%
22xx006010 Pumps 43% 69%
22xx003060 Refrigeration/AC 43% 46%
22xx002015 Rollers 59% 62%
22xx002057 Rough Terrain Forklifts 59% 63%
22xx002063 Rubber Tire Dozer 59% 75%
22xx002060 Rubber Tire Loader 59% 71%
22xx002018 Scrapers 59% 70%
22xx002072 Skid Steer Loader 21% 58%
22xx001060 Specialty Vehicle/Carts 21% 58%
22xx002024 Surfacing Equipment 59% 49%
22xx003030 Sweepers/Scrubbers 43% 71%
22xx002006 Tampers/Rammers 43% 55%
22xx003070 Terminal Tractors 59% 78%
22xx005040 Tillers > 6 hp 59% 71%
22xx004026 Timmer/Edger/Brush Cutter 43% 91%
22xx002066 Tractor/Loader/Backhoe 21% 48%
22xx002030 Trenchers 59% 66%
22xx006025 Welders 21% 68%

1.  Load Factors from Appendix A of Median Life, Annual Activity, and Load Factor 
Values for Nonroad Engine Emissions Modeling,EPA Office of Air and Radiation Report 
Number NR-005b, December 2002

PBSJ 044188600
Table A-5 Load Factors
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Hrs/Day: 10
Day/Week: 5
Week/Month: 4.5
Month/Year: 12
Hours/Year 2500

Equipment Type
Number of 

Units

Total 
Equipment 
Hours of 

Operation

Contract 
Duration 
(months)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Contract 1 - Mud Gully Conveyance 9 -            -            -            -            -            -            -            -            -            -            -            
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 9 -            -            0.000         0.000         -            -            -            -            -            -            -            
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  60 300 9 -            -            -            -            -            -            -            -            -            -            -            
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

6 26 9 -            -            0.000         0.000         -            -            -            -            -            -            -            
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  9 45 9 -            -            0.005         0.010         -            -            -            -            -            -            -            
BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  9 45 9 -            -            0.006         0.011         -            -            -            -            -            -            -            
LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  32 160 9 -            -            0.010         0.020         -            -            -            -            -            -            -            
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

9 45 9 -            -            0.004         0.008         -            -            -            -            -            -            -            
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF 
(0.2-0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 1 4 9 -            -            0.000         0.000         -            -            -            -            -            -            -            
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 32 160 9 -            -            0.005         0.010         -            -            -            -            -            -            -            
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  9 45 9 -            -            0.001         0.003         -            -            -            -            -            -            -            
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  293 1,463 9 -            -            0.151         0.302         -            -            -            -            -            -            -            
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  293 1,463 9 -            -            0.216         0.432         -            -            -            -            -            -            -            
BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  3 13 9 -            -            0.001         0.003         -            -            -            -            -            -            -            
 CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD 60 300 9 -            -            0.082         0.164         -            -            -            -            -            -            -            
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

3 13 9 -            -            0.002         0.003         -            -            -            -            -            -            -            
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 47 234 9 -            -            0.044         0.087         -            -            -            -            -            -            -            
 CONC VIBRATOR, 2.50D, EL,HI-FREQ (ADD 2KV 
GENERATOR)  497 2,482 9 -            -            -            -            -            -            -            -            -            -            -            
CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

60 300 9 -            -            0.031         0.062         -            -            -            -            -            -            -            
GENERATOR, 5.5 KW, 120/240V,PORT  

249 1,241 9 -            -            0.009         0.019         -            -            -            -            -            -            -            
HYD EXCAV, CRWLR, 3.125CY BKT  

19 94 9 -            -            0.024         0.049         -            -            -            -            -            -            -            
HYD EXCAV, CRWLR, 1.50 CY BKT  

11 51 9 -            -            0.005         0.010         -            -            -            -            -            -            -            
 LDR,FE, CRWLR, 1.50 CY  

4 20 9 -            -            0.002         0.003         -            -            -            -            -            -            -            
 LDR,FE, WH, 2.75 CY, ARTIC, 936E  

61 304 9 -            -            0.026         0.051         -            -            -            -            -            -            -            
PUMP,CENTRF,DW,4"D, 465GPM/40'HD  

188 940 9 -            -            0.015         0.029         -            -            -            -            -            -            -            
BLADE, ANGLE, HYDR, D-6 (ADD D-6 TRACTOR DOZER)  

54 270 9 -            -            0.036         0.073         -            -            -            -            -            -            -            
 BLADE, UNIVERSAL, HYDR, D-7 (ADD D-7 TRACTOR 
DOZER)  80 398 9 -            -            0.117         0.235         -            -            -            -            -            -            -            
DOZER,CWLR, D-6H,PS (ADD BLADE & ATTACHMENTS)  

54 270 9 -            -            0.036         0.073         -            -            -            -            -            -            -            
DOZER,CWLR, D-7H,PS (ADD BLADE & ATTACHMENTS)  

80 398 9 -            -            0.062         0.124         -            -            -            -            -            -            -            
MISC. POWER TOOLS  

337 1,683 9 -            -            -            -            -            -            -            -            -            -            -            
 Haul,12CY (91M3) Trk, 6 Mi(10Km)  

4 20 9 -            -            0.003         0.007         -            -            -            -            -            -            -            

-            -            -            -            -            -            -            -            -            -            -            

Contract 2 - Turkey Creek Conveyance 8 -            -            -            -            -            -            -            -            -            -            -            
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 8 -            -            -            -            -            0.000         -            -            -            -            -            
 BRUSH CHIPPER, 12" (305 MM) DIA LOG DISC TYPE 
CUTTER, TRAILER MOUNTED  124 620 8 -            -            -            -            -            0.110         -            -            -            -            -            
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  545 2,725 8 -            -            -            -            -            -            -            -            -            -            -            
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

248 1,240 8 -            -            -            -            -            0.006         -            -            -            -            -            
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  11 51 8 -            -            -            -            -            0.018         -            -            -            -            -            
 BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  11 51 8 -            -            -            -            -            0.019         -            -            -            -            -            
LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  92 456 8 -            -            -            -            -            0.085         -            -            -            -            -            
 LOADER, FRONT END, CRAWLER, 1.50 CY  (1.2 M3) 
BUCKET  1 1 8 -            -            -            -            -            0.000         -            -            -            -            -            
LOADER, FRONT END, CRAWLER, 2.60 CY (2.0 M3) 
BUCKET  124 620 8 -            -            -            -            -            0.108         -            -            -            -            -            
 LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

11 51 8 -            -            -            -            -            0.014         -            -            -            -            -            
 FRONT END, WHEEL, SKID-STEER, 9-11 CF (0.2-0.3 M3), 
60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 KG)  2 6 8 -            -            -            -            -            0.001         -            -            -            -            -            
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 92 456 8 -            -            -            -            -            0.044         -            -            -            -            -            
 LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  11 51 8 -            -            -            -            -            0.005         -            -            -            -            -            
TRACTOR, CRAWLER (DOZER), 300-340 HP (224-254 
KW), POWERSHIFT, W/UNIVERSAL BLADE  1 1 8 -            -            -            -            -            0.001         -            -            -            -            -            
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  2,661 13,305 8 -            -            -            -            -            4.124         -            -            -            -            -            
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  2,661 13,305 8 -            -            -            -            -            5.890         -            -            -            -            -            

NOx Emissions (tons per year)

TABLE A-6

NOx Emissions Summary
General Reevaluation Plan Alternative

Clear Creek Flood Control Project

PBSJ 044188600
Table A-6 NOx Emissions
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Hrs/Day: 10
Day/Week: 5
Week/Month: 4.5
Month/Year: 12
Hours/Year 2500

Equipment Type
Number of 

Units

Total 
Equipment 
Hours of 

Operation

Contract 
Duration 
(months)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

NOx Emissions (tons per year)

TABLE A-6

NOx Emissions Summary
General Reevaluation Plan Alternative

Clear Creek Flood Control Project

MAP A10ET001 
1 1 8 -            -            -            -            -            -            -            -            -            -            -            

CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD 545 2,725 8 -            -            -            -            -            2.236         -            -            -            -            -            
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 426 2,129 8 -            -            -            -            -            1.192         -            -            -            -            -            
TRK,HWY, 50,000 GVW, 6X4, 3 AXLE  

1 0 8 -            -            -            -            -            -            -            -            -            -            -            
TRUCK, WATER, OFF-HIGHWAY, 6000 GAL, W/CAT 621E 
TRACTOR  1 1 8 -            -            -            -            -            0.001         -            -            -            -            -            
 ROLLR,STATIC,S/P,13T,84"W,11TIRE  

1 0 8 -            -            -            -            -            -            -            -            -            -            -            
WATER TANK, 3000 GAL   (ADD TRK  

1 0 8 -            -            -            -            -            -            -            -            -            -            -            
LDR,FE, WH, 2.75 CY, ARTIC, 936E  

77 383 8 -            -            -            -            -            0.096         -            -            -            -            -            
DOZER,CWLR, D-7H,PS (ADD BLADE & ATTACHMENTS)  

181 902 8 -            -            -            -            -            0.421         -            -            -            -            -            

-            -            -            -            -            -            -            -            -            -            -            

Contract 3 - Mary's Creek Conveyance 11 -            -            -            -            -            -            -            -            -            -            -            
 GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 11 -            -            -            -            0.000         0.000         -            -            -            -            -            
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  739 3,692 11 -            -            -            -            -            -            -            -            -            -            -            
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

13 64 11 -            -            -            -            0.000         0.000         -            -            -            -            -            
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  17 84 11 -            -            -            -            0.021         0.008         -            -            -            -            -            
BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  17 84 11 -            -            -            -            0.023         0.009         -            -            -            -            -            
LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  96 476 11 -            -            -            -            0.064         0.024         -            -            -            -            -            
LOADER, FRONT END, CRAWLER, 1.50 CY  (1.2 M3) 
BUCKET  1 0 11 -            -            -            -            -            -            -            -            -            -            -            
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

17 84 11 -            -            -            -            0.017         0.006         -            -            -            -            -            
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF 
(0.2-0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 2 8 11 -            -            -            -            0.000         0.000         -            -            -            -            -            
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 96 476 11 -            -            -            -            0.033         0.012         -            -            -            -            -            
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  17 84 11 -            -            -            -            0.006         0.002         -            -            -            -            -            
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  3,606 18,027 11 -            -            -            -            4.064         1.524         -            -            -            -            -            
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  3,606 18,027 11 -            -            -            -            5.804         2.177         -            -            -            -            -            
DUMP TRUCK, HIGHWAY, 16 - 20 CY (12.2 - 15.3 M3) 
DUMP BODY, 75,000 LBS (34,000 KG) GVW, 2 AXLE, 6X4  3 15 11 -            -            -            -            0.002         0.001         -            -            -            -            -            
 BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  7 32 11 -            -            -            -            0.008         0.003         -            -            -            -            -            
 CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD 739 3,692 11 -            -            -            -            2.203         0.826         -            -            -            -            -            
 LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

8 40 11 -            -            -            -            0.011         0.004         -            -            -            -            -            
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  144 717 11 -            -            -            -            0.050         0.019         -            -            -            -            -            
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 577 2,884 11 -            -            -            -            1.174         0.440         -            -            -            -            -            
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

246 1,227 11 -            -            -            -            0.395         0.148         -            -            -            -            -            
 LDR,FE, WH, 2.75 CY, ARTIC, 936E  

222 1,106 11 -            -            -            -            0.210         0.079         -            -            -            -            -            
LDR,FE, WH, 4.50 CY, ARTIC, 966E  

62 307 11 -            -            -            -            0.079         0.030         -            -            -            -            -            
LDR,FE, WH, 5.25 CY, ARTIC, 980C  

16 77 11 -            -            -            -            0.021         0.008         -            -            -            -            -            
DOZER,CWLR, D-6H,

82 409 11 -            -            -            -            0.120         0.045         -            -            -            -            -            
DOZER,CWLR, D-7H

155 774 11 -            -            -            -            0.263         0.098         -            -            -            -            -            
REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  

246 1,227 11 -            -            -            -            0.162         0.061         -            -            -            -            -            

-            -            -            -            -            -            -            -            -            -            -            

Contract 4 - Lower Clear Creek Conveyance 19 -            -            -            -            -            -            -            -            -            -            -            
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 19 -            -            0.000         0.000         0.000         -            -            -            -            -            -            
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  1,289 6,441 19 -            -            -            -            -            -            -            -            -            -            -            
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

293 1,461 19 -            -            0.001         0.004         0.001         -            -            -            -            -            -            
HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  10 46 19 -            -            0.002         0.008         0.003         -            -            -            -            -            -            
HYDRAULIC EXCAVATOR, CRAWLER, 70,000 LB (31,751 
KG), 2.00 CY (1.5 M3) BUCKET, 21.6' (6.6 M) MAX 235 1,172 19 -            -            0.097         0.387         0.129         -            -            -            -            -            -            
 BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  10 46 19 -            -            0.003         0.011         0.004         -            -            -            -            -            -            
 SPREADER, 85 CF (2.4 M3), DRY CHEMICAL (ADD 55 HP 
(41 KW) FARM TRACTOR)  32 160 19 -            -            0.005         0.019         0.006         -            -            -            -            -            -            
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

10 46 19 -            -            0.002         0.008         0.003         -            -            -            -            -            -            
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF 
(0.2-0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 40 196 19 -            -            0.002         0.007         0.002         -            -            -            -            -            -            
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 32 160 19 -            -            0.002         0.010         0.003         -            -            -            -            -            -            

PBSJ 044188600
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Hrs/Day: 10
Day/Week: 5
Week/Month: 4.5
Month/Year: 12
Hours/Year 2500

Equipment Type
Number of 

Units

Total 
Equipment 
Hours of 

Operation

Contract 
Duration 
(months)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

NOx Emissions (tons per year)

TABLE A-6

NOx Emissions Summary
General Reevaluation Plan Alternative

Clear Creek Flood Control Project

LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  10 46 19 -            -            0.001         0.003         0.001         -            -            -            -            -            -            
TRACTOR, CRAWLER (DOZER), 136-180 HP (101-134 
KW), POWERSHIFT, W/UNIVERSAL BLADE  610 3,046 19 -            -            0.202         0.808         0.269         -            -            -            -            -            -            
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  7,052 35,257 19 -            -            2.465         9.858         3.286         -            -            -            -            -            -            
 BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  146 730 19 -            -            0.038         0.152         0.051         -            -            -            -            -            -            
CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD 1,289 6,441 19 -            -            0.835         3.338         1.113         -            -            -            -            -            -            
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

146 730 19 -            -            0.045         0.180         0.060         -            -            -            -            -            -            
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  29 141 19 -            -            0.002         0.009         0.003         -            -            -            -            -            -            
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 1,117 5,584 19 -            -            0.494         1.974         0.658         -            -            -            -            -            -            
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

242 1,210 19 -            -            0.085         0.338         0.113         -            -            -            -            -            -            
CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

60 300 19 -            -            0.015         0.059         0.020         -            -            -            -            -            -            
HYD EXCAV, CRWLR, 3.125CY BKT  

116 580 19 -            -            0.071         0.285         0.095         -            -            -            -            -            -            
HYD EXCAV, CRWLR, 1.50 CY BKT  

63 311 19 -            -            0.014         0.058         0.019         -            -            -            -            -            -            
 LDR,FE, WH, 2.75 CY, ARTIC, 936E  

134 668 19 -            -            0.027         0.106         0.035         -            -            -            -            -            -            
 LDR,FE, WH, 4.50 CY, ARTIC, 966E  

61 303 19 -            -            0.016         0.065         0.022         -            -            -            -            -            -            
LDR,FE, WH, 5.25 CY, ARTIC, 980C  

16 76 19 -            -            0.004         0.018         0.006         -            -            -            -            -            -            
PUMP,CENTRF,DW,4"D, 465GPM/40'HD  

188 940 19 -            -            0.007         0.028         0.009         -            -            -            -            -            -            
DOZER,CWLR, D-4H

990 4,950 19 -            -            0.178         0.711         0.237         -            -            -            -            -            -            
DOZER,CWLR, D-6H

495 2,473 19 -            -            0.158         0.630         0.210         -            -            -            -            -            -            
DOZER,CWLR, D-7H

296 1,476 19 -            -            0.109         0.435         0.145         -            -            -            -            -            -            
REAR DUMP BODY,  8.0CY (ADD 30,000 GVW TRUCK)  

495 2,475 19 -            -            0.071         0.284         0.095         -            -            -            -            -            -            
REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  

242 1,210 19 -            -            0.035         0.139         0.046         -            -            -            -            -            -            
TRK,HWY, 46,000 GVW, 6X4, 3 AXLE  

495 2,475 19 -            -            0.173         0.692         0.231         -            -            -            -            -            -            

-            -            -            -            -            -            -            -            -            -            -            

Contract 5 - RR Bridge Replacement at Mykawa
Backhoe Loader, 45 HP, 5/8 CY

Tractor/Loader/Backhoe 1 2,100 -            -            -            -            -            -            0.061         0.061         -            -            -            
Excavator, diesel hydraulic, crawler mounted, 1 CY

Excavators 1 1,800 -            -            -            -            -            -            0.266         0.266         -            -            -            
Grader, self-propelled, 40,000 lb.

Graders 1 1,220 -            -            -            -            -            -            0.274         0.274         -            -            -            
Pile driving hammer, air, 24,450 ft-lb

Other General Industrial Equipment 1 600 -            -            -            -            -            -            -            -            -            -            -            
AIR COMPRESSOR, 600 CFM, 150 PSI (ADD HOSE)

Air Compressors 1 -            -            -            -            -            -            0.097         0.097         -            -            -            
Sheepsfoot roller, 240 HP

Rollers 1 300 -            -            -            -            -            -            0.084         0.084         -            -            -            
Pneumatic Tire Roller, 80 HP

Rollers 1 600 -            -            -            -            -            -            0.071         0.071         -            -            -            
Front end loader 4WD, 2 ½ to 3 ½ CY, 145 HP

Tractor/Loader/Backhoe 1 1,950 -            -            -            -            -            -            0.204         0.204         -            -            -            
Vibrators, concrete, gas engine, 5 HP

Vibrators 1 200 -            -            -            -            -            -            0.000         0.000         -            -            -            
Pump, concrete, truck mounted 

Pumps 1 200 -            -            -            -            -            -            0.005         0.005         -            -            -            
Swingloader-20,000 lb capacity 175 HP

Other Construction Equipment 1 400 -            -            -            -            -            -            0.071         0.071         -            -            -            
25 Ton Telescopic Railway Crane

Cranes 1 1,500 -            -            -            -            -            -            0.232         0.232         -            -            -            
Rail Scrap Retriever

Other Construction Equipment 1 500 -            -            -            -            -            -            0.035         0.035         -            -            -            
Tie Plate Picker

Other Construction Equipment 1 260 -            -            -            -            -            -            0.018         0.018         -            -            -            
Truck, 45,000 lb GVW, 3 axle

Highway Truck 2 3,600 -            -            -            -            -            -            0.797         0.797         -            -            -            
Truck, Water, Off-Highway, 6,000 Gal

Off-Highway Truck 1 1,500 -            -            -            -            -            -            0.539         0.539         -            -            -            
Hyd. Excav, Crawler 1.5 CY

Excavators 1 1,700 -            -            -            -            -            -            0.251         0.251         -            -            -            
Rear Dump Truck 8 CY

Dumper/Tender 4 9,000 -            -            -            -            -            -            1.395         1.395         -            -            -            
Rear Dump Truck, 12 CY

Dumper/Tender 3 6,000 -            -            -            -            -            -            0.930         0.930         -            -            -            
Misc. Power Tools

Other General Industrial Equipment 1 1,670 -            -            -            -            -            -            -            -            -            -            -            
Gradall, 5/8 CY

Graders 1 1,050 -            -            -            -            -            -            0.210         0.210         -            -            -            
Oiler, Truck

Off-Highway Truck 1 1,800 -            -            -            -            -            -            0.322         0.322         -            -            -            

Contract 6 - Mykawa to Bennie Kate Upper Clear Creek Conveyance 27 -            -            -            -            -            -            -            -            -            -            -            
EP G15CA003 GRADER, MOTOR, ARTICULATED, 6X4, 12' 
BLADE W/17 TEETH SCARIFIERS  1 1 27 -            -            -            -            0.000         0.000         0.000         -            -            -            -            

PBSJ 044188600
Table A-6 NOx Emissions

PAGE 3 OF 5 DRAFT 4-28-2010



Hrs/Day: 10
Day/Week: 5
Week/Month: 4.5
Month/Year: 12
Hours/Year 2500

Equipment Type
Number of 

Units
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Equipment 
Hours of 

Operation

Contract 
Duration 
(months)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

NOx Emissions (tons per year)

TABLE A-6

NOx Emissions Summary
General Reevaluation Plan Alternative

Clear Creek Flood Control Project

BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  1,842 9,206 27 -            -            -            -            -            -            -            -            -            -            -            
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

346 1,730 27 -            -            -            -            0.003         0.004         0.002         -            -            -            -            
 HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  15 75 27 -            -            -            -            0.009         0.012         0.006         -            -            -            -            
BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  15 75 27 -            -            -            -            0.009         0.013         0.006         -            -            -            -            
 SPREADER, 85 CF (2.4 M3), DRY CHEMICAL (ADD 55 HP 
(41 KW) FARM TRACTOR)  116 578 27 -            -            -            -            0.036         0.048         0.024         -            -            -            -            
 LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

15 75 27 -            -            -            -            0.007         0.009         0.005         -            -            -            -            
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF 
(0.2-0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 77 385 27 -            -            -            -            0.007         0.010         0.005         -            -            -            -            
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 1,600 7,999 27 -            -            -            -            0.256         0.341         0.171         -            -            -            -            
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  15 75 27 -            -            -            -            0.002         0.003         0.002         -            -            -            -            
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  8,990 44,950 27 -            -            -            -            4.644         6.192         3.096         -            -            -            -            
TRUCK OPTION, DUMP BODY, REAR, 12 CY (9.2 M3) 
(ADD 45,000 LB (20,412 KG) GVW TRUCK)  1,485 7,421 27 -            -            -            -            0.390         0.520         0.260         -            -            -            -            
TRUCK TRAILER, WATER TANKER, 5,000 GAL (18,927 L) 
(ADD 50,000 LB (22,680 KG) GVW TRUCK)  512 2,558 27 -            -            -            -            0.743         0.990         0.495         -            -            -            -            
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  10,475 52,371 27 -            -            -            -            7.729         10.305       5.152         -            -            -            -            
TRUCK, HIGHWAY,  55,000 LB (24,948 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  512 2,558 27 -            -            -            -            0.575         0.767         0.384         -            -            -            -            
BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  173 865 27 -            -            -            -            0.095         0.127         0.063         -            -            -            -            
CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD 1,842 9,206 27 -            -            -            -            2.518         3.358         1.679         -            -            -            -            
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

173 865 27 -            -            -            -            0.113         0.150         0.075         -            -            -            -            
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  194 967 27 -            -            -            -            0.031         0.041         0.021         -            -            -            -            
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 1,549 7,744 27 -            -            -            -            1.445         1.926         0.963         -            -            -            -            
MIL C75GV002 CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

55 275 27 -            -            -            -            0.034         0.045         0.023         -            -            -            -            
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

622 3,108 27 -            -            -            -            0.459         0.612         0.306         -            -            -            -            
 CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

60 300 27 -            -            -            -            0.031         0.041         0.021         -            -            -            -            
 HYD EXCAV, CRWLR, 3.125CY BKT  

116 580 27 -            -            -            -            0.150         0.201         0.100         -            -            -            -            
HYD EXCAV, CRWLR, 1.50 CY BKT  

63 311 27 -            -            -            -            0.031         0.041         0.020         -            -            -            -            
LDR,FE, WH, 2.75 CY, ARTIC, 936E  

561 2,805 27 -            -            -            -            0.235         0.314         0.157         -            -            -            -            
 LDR,FE, WH, 4.50 CY, ARTIC, 966E  

156 777 27 -            -            -            -            0.089         0.118         0.059         -            -            -            -            
LDR,FE, WH, 5.25 CY, ARTIC, 980C  

39 194 27 -            -            -            -            0.024         0.032         0.016         -            -            -            -            
PUMP,CENTRF,DW,4"D, 465GPM/40'HD  

188 940 27 -            -            -            -            0.015         0.019         0.010         -            -            -            -            
DOZER,CWLR, D-6H,PS

622 3,106 27 -            -            -            -            0.418         0.557         0.278         -            -            -            -            
DOZER,CWLR, D-7H,PS 

350 1,750 27 -            -            -            -            0.272         0.363         0.181         -            -            -            -            
REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  

622 3,108 27 -            -            -            -            0.188         0.251         0.125         -            -            -            -            

     -            -            -            -            -            -            -            -            -            -            -            

Contract 7 - Hwy 288 to Mykawa Upper Clear Creek Conveyance 28 -            -            -            -            -            -            -            -            -            -            -            
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 28 -            -            -            -            -            -            0.000         0.000         0.000         -            -            
AIR COMPRESSOR, 250 CFM ( 7 CMM), 100 PSI (689 KPA) 
(ADD HOSE)  49 242 28 -            -            -            -            -            -            0.007         0.015         0.010         -            -            
PAVING BREAKER, 66 LB (30 KG) (ADD 100 CFM (2.8 
CMM) COMPRESSOR)  97 483 28 -            -            -            -            -            -            0.010         0.020         0.013         -            -            
 AIR HOSE, 1.5" (38 MM) DIA x 100' (31 M) LENGTH, 
HARDROCK (USE AS DRILLING ACCESSORY)  97 483 28 -            -            -            -            -            -            -            -            -            -            -            
 BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  1,759 8,792 28 -            -            -            -            -            -            -            -            -            -            -            
 CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

535 2,672 28 -            -            -            -            -            -            0.003         0.006         0.004         -            -            
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  2 9 28 -            -            -            -            -            -            0.001         0.001         0.001         -            -            
 BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  2 9 28 -            -            -            -            -            -            0.001         0.002         0.001         -            -            
 LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  148 736 28 -            -            -            -            -            -            0.032         0.063         0.042         -            -            
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

2 9 28 -            -            -            -            -            -            0.001         0.001         0.001         -            -            
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF 
(0.2-0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 48 239 28 -            -            -            -            -            -            0.003         0.006         0.004         -            -            
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 148 736 28 -            -            -            -            -            -            0.016         0.033         0.022         -            -            
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  2 9 28 -            -            -            -            -            -            0.000         0.000         0.000         -            -            
MAN-LIFT, LINE-TRUCK, AERIAL PLATFORM 24" (0.61 M) 
x 48" (1.2 M), 700 LB (318 KG), 46' (14 M) HEIGHT, 32' (9.8 1 3 28 -            -            -            -            -            -            0.000         0.001         0.000         -            -            
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  8,586 42,929 28 -            -            -            -            -            -            3.071         6.141         4.094         -            -            
TRUCK TRAILER, LOWBOY, 75 TON (68.0 MT), 3 AXLE 
(ADD TOWING TRUCK)  2 9 28 -            -            -            -            -            -            -            -            -            -            -            
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Hrs/Day: 10
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Hours/Year 2500

Equipment Type
Number of 

Units

Total 
Equipment 
Hours of 

Operation

Contract 
Duration 
(months)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

NOx Emissions (tons per year)

TABLE A-6

NOx Emissions Summary
General Reevaluation Plan Alternative

Clear Creek Flood Control Project

TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  8,586 42,929 28 -            -            -            -            -            -            4.386         8.772         5.848         -            -            
 TRUCK, HIGHWAY,  55,000 LB (24,948 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  2 9 28 -            -            -            -            -            -            0.001         0.003         0.002         -            -            
DUMP TRUCK, HIGHWAY, 16 - 20 CY (12.2 - 15.3 M3) 
DUMP BODY, 75,000 LBS (34,000 KG) GVW, 2 AXLE, 6X4  1 3 28 -            -            -            -            -            -            0.000         0.000         0.000         -            -            
BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  268 1,336 28 -            -            -            -            -            -            0.102         0.204         0.136         -            -            
CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD 1,759 8,792 28 -            -            -            -            -            -            1.665         3.330         2.220         -            -            
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

268 1,338 28 -            -            -            -            -            -            0.121         0.242         0.161         -            -            
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  130 650 28 -            -            -            -            -            -            0.014         0.029         0.019         -            -            
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 1,485 7,421 28 -            -            -            -            -            -            0.959         1.917         1.278         -            -            
TRK,HWY, 50,000 GVW, 6X4, 3 AXLE  

1 0 28 -            -            -            -            -            -            -            -            -            -            -            
TRUCK, WATER, OFF-HIGHWAY, 6000 GAL, W/CAT 621E 
TRACTOR  1 0 28 -            -            -            -            -            -            -            -            -            -            -            
CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

85 424 28 -            -            -            -            -            -            0.030         0.060         0.040         -            -            
ROLLR,STATIC,S/P,13T,84"W,11TIRE  

1 0 28 -            -            -            -            -            -            -            -            -            -            -            
 WATER TANK, 3000 GAL   (ADD TRK  

1 0 28 -            -            -            -            -            -            -            -            -            -            -            
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

200 998 28 -            -            -            -            -            -            0.102         0.204         0.136         -            -            
CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

60 300 28 -            -            -            -            -            -            0.021         0.043         0.029         -            -            
HYD EXCAV, CRWLR, 3.125CY BKT  

116 580 28 -            -            -            -            -            -            0.104         0.208         0.139         -            -            
 HYD EXCAV, CRWLR, 1.50 CY BKT  

63 311 28 -            -            -            -            -            -            0.021         0.042         0.028         -            -            
LDR,FE, WH, 2.75 CY, ARTIC, 936E  

864 4,320 28 -            -            -            -            -            -            0.251         0.502         0.335         -            -            
 LDR,FE, WH, 4.50 CY, ARTIC, 966E  

50 249 28 -            -            -            -            -            -            0.020         0.039         0.026         -            -            
 LDR,FE, WH, 5.25 CY, ARTIC, 980C  

13 62 28 -            -            -            -            -            -            0.005         0.011         0.007         -            -            
PUMP,CENTRF,DW,4"D, 465GPM/40'HD  

188 940 28 -            -            -            -            -            -            0.010         0.020         0.013         -            -            
DOZER,CWLR, D-6H  

455 2,275 28 -            -            -            -            -            -            0.212         0.424         0.282         -            -            
DOZER,CWLR, D-7H

539 2,694 28 -            -            -            -            -            -            0.290         0.580         0.387         -            -            
REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  

200 998 28 -            -            -            -            -            -            -            -            -            -            -            

-            -            -            -            -            -            -            -            -            -            -            

Contract 10 - Mitigation -            -            -            -            -            -            -            -            -            -            -            
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 490 2,446 0 -            -            -            -            -            0.211         0.023         -            -            -            -            
TRUCK OPTION, DUMP BODY, REAR, 12 CY (9.2 M3) 
(ADD 45,000 LB (20,412 KG) GVW TRUCK)  490 2,446 0 -            -            -            -            -            0.347         0.039         -            -            -            -            
TRUCK TRAILER, WATER TANKER, 5,000 GAL (18,927 L) 
(ADD 50,000 LB (22,680 KG) GVW TRUCK)  448 2,238 0 -            -            -            -            -            1.754         0.195         -            -            -            -            
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  490 2,446 0 -            -            -            -            -            0.975         0.108         -            -            -            -            
TRUCK, HIGHWAY,  55,000 LB (24,948 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  448 2,238 0 -            -            -            -            -            1.359         0.151         -            -            -            -            
BLADE, ANGLE, HYDR      (FOR D4  

320 1,600 0 -            -            -            -            -            -            -            -            -            -            -            
 DOZER,CWLR, D-4H,PS  (ADD BLADE)  

320 1,600 0 -            -            -            -            -            0.328         0.036         -            -            -            -            
REAR DUMP BODY,  8.0CY (ADD 30,000 GVW TRUCK)  

80 400 0 -            -            -            -            -            -            -            -            -            -            -            
TRK,HWY, 46,000 GVW, 6X4, 3 AXLE  

80 400 0 -            -            -            -            -            0.159         0.018         -            -            -            -            

TOTALS -         -         6.05       22.41     42.16     52.44     31.59     28.78     15.28     -         -         
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Hrs/Day: 10
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Month/Year: 12
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Contract 1 - Mud Gully Conveyance 9 -            -            -            -            -            -            -            -            -            -            -            
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 9 -            -            0.000         0.000         -            -            -            -            -            -            -            
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  60 300 9 -            -            -            -            -            -            -            -            -            -            -            
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

6 26 9 -            -            0.003         0.006         -            -            -            -            -            -            -            
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  9 45 9 -            -            0.000         0.001         -            -            -            -            -            -            -            
BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  9 45 9 -            -            0.000         0.001         -            -            -            -            -            -            -            
LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  32 160 9 -            -            0.001         0.002         -            -            -            -            -            -            -            
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

9 45 9 -            -            0.001         0.001         -            -            -            -            -            -            -            
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF 
(0.2-0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 1 4 9 -            -            0.000         0.000         -            -            -            -            -            -            -            
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 32 160 9 -            -            0.001         0.002         -            -            -            -            -            -            -            
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  9 45 9 -            -            0.000         0.001         -            -            -            -            -            -            -            
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  293 1,463 9 -            -            0.008         0.017         -            -            -            -            -            -            -            
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  293 1,463 9 -            -            0.017         0.033         -            -            -            -            -            -            -            
BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  3 13 9 -            -            0.000         0.000         -            -            -            -            -            -            -            
 CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD 60 300 9 -            -            0.005         0.009         -            -            -            -            -            -            -            
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

3 13 9 -            -            0.000         0.000         -            -            -            -            -            -            -            
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 47 234 9 -            -            0.003         0.007         -            -            -            -            -            -            -            
 CONC VIBRATOR, 2.50D, EL,HI-FREQ (ADD 2KV 
GENERATOR)  497 2,482 9 -            -            -            -            -            -            -            -            -            -            -            
CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

60 300 9 -            -            0.002         0.005         -            -            -            -            -            -            -            
GENERATOR, 5.5 KW, 120/240V,PORT  

249 1,241 9 -            -            0.028         0.055         -            -            -            -            -            -            -            
HYD EXCAV, CRWLR, 3.125CY BKT  

19 94 9 -            -            0.001         0.003         -            -            -            -            -            -            -            
HYD EXCAV, CRWLR, 1.50 CY BKT  

11 51 9 -            -            0.000         0.001         -            -            -            -            -            -            -            
 LDR,FE, CRWLR, 1.50 CY  

4 20 9 -            -            0.000         0.000         -            -            -            -            -            -            -            
 LDR,FE, WH, 2.75 CY, ARTIC, 936E  

61 304 9 -            -            0.004         0.008         -            -            -            -            -            -            -            
PUMP,CENTRF,DW,4"D, 465GPM/40'HD  

188 940 9 -            -            0.002         0.003         -            -            -            -            -            -            -            
BLADE, ANGLE, HYDR, D-6 (ADD D-6 TRACTOR DOZER)  

54 270 9 -            -            0.003         0.006         -            -            -            -            -            -            -            
 BLADE, UNIVERSAL, HYDR, D-7 (ADD D-7 TRACTOR 
DOZER)  80 398 9 -            -            0.006         0.013         -            -            -            -            -            -            -            
DOZER,CWLR, D-6H,PS (ADD BLADE & ATTACHMENTS)  

54 270 9 -            -            0.003         0.006         -            -            -            -            -            -            -            
DOZER,CWLR, D-7H,PS (ADD BLADE & ATTACHMENTS)  

80 398 9 -            -            0.005         0.009         -            -            -            -            -            -            -            
MISC. POWER TOOLS  

337 1,683 9 -            -            -            -            -            -            -            -            -            -            -            
 Haul,12CY (91M3) Trk, 6 Mi(10Km)  

4 20 9 -            -            0.000         0.001         -            -            -            -            -            -            -            

-            -            -            -            -            -            -            -            -            -            -            

Contract 2 - Turkey Creek Conveyance 8 -            -            -            -            -            -            -            -            -            -            -            
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 8 -            -            -            -            -            0.000         -            -            -            -            -            
 BRUSH CHIPPER, 12" (305 MM) DIA LOG DISC TYPE 
CUTTER, TRAILER MOUNTED  124 620 8 -            -            -            -            -            0.069         -            -            -            -            -            
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  545 2,725 8 -            -            -            -            -            -            -            -            -            -            -            
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

248 1,240 8 -            -            -            -            -            0.402         -            -            -            -            -            
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  11 51 8 -            -            -            -            -            0.001         -            -            -            -            -            
 BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  11 51 8 -            -            -            -            -            0.002         -            -            -            -            -            
LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  92 456 8 -            -            -            -            -            0.010         -            -            -            -            -            
 LOADER, FRONT END, CRAWLER, 1.50 CY  (1.2 M3) 
BUCKET  1 1 8 -            -            -            -            -            0.000         -            -            -            -            -            
LOADER, FRONT END, CRAWLER, 2.60 CY (2.0 M3) 
BUCKET  124 620 8 -            -            -            -            -            0.018         -            -            -            -            -            
 LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

11 51 8 -            -            -            -            -            0.002         -            -            -            -            -            
 FRONT END, WHEEL, SKID-STEER, 9-11 CF (0.2-0.3 M3), 
60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 KG)  2 6 8 -            -            -            -            -            0.000         -            -            -            -            -            
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 92 456 8 -            -            -            -            -            0.010         -            -            -            -            -            
 LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  11 51 8 -            -            -            -            -            0.001         -            -            -            -            -            
TRACTOR, CRAWLER (DOZER), 300-340 HP (224-254 
KW), POWERSHIFT, W/UNIVERSAL BLADE  1 1 8 -            -            -            -            -            0.000         -            -            -            -            -            
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  2,661 13,305 8 -            -            -            -            -            0.229         -            -            -            -            -            
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  2,661 13,305 8 -            -            -            -            -            0.455         -            -            -            -            -            
MAP A10ET001 

1 1 8 -            -            -            -            -            -            -            -            -            -            -            
CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD 545 2,725 8 -            -            -            -            -            0.129         -            -            -            -            -            

VOC Emissions (tons per year)
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TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 426 2,129 8 -            -            -            -            -            0.091         -            -            -            -            -            
TRK,HWY, 50,000 GVW, 6X4, 3 AXLE  

1 0 8 -            -            -            -            -            -            -            -            -            -            -            
TRUCK, WATER, OFF-HIGHWAY, 6000 GAL, W/CAT 621E 
TRACTOR  1 1 8 -            -            -            -            -            0.000         -            -            -            -            -            
 ROLLR,STATIC,S/P,13T,84"W,11TIRE  

1 0 8 -            -            -            -            -            -            -            -            -            -            -            
WATER TANK, 3000 GAL   (ADD TRK  

1 0 8 -            -            -            -            -            -            -            -            -            -            -            
LDR,FE, WH, 2.75 CY, ARTIC, 936E  

77 383 8 -            -            -            -            -            0.015         -            -            -            -            -            
DOZER,CWLR, D-7H,PS (ADD BLADE & ATTACHMENTS)  

181 902 8 -            -            -            -            -            0.032         -            -            -            -            -            

-            -            -            -            -            -            -            -            -            -            -            

Contract 3 - Mary's Creek Conveyance 11 -            -            -            -            -            -            -            -            -            -            -            
 GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 11 -            -            -            -            0.000         0.000         -            -            -            -            -            
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  739 3,692 11 -            -            -            -            -            -            -            -            -            -            -            
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

13 64 11 -            -            -            -            0.015         0.006         -            -            -            -            -            
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  17 84 11 -            -            -            -            0.002         0.001         -            -            -            -            -            
BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  17 84 11 -            -            -            -            0.002         0.001         -            -            -            -            -            
LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  96 476 11 -            -            -            -            0.008         0.003         -            -            -            -            -            
LOADER, FRONT END, CRAWLER, 1.50 CY  (1.2 M3) 
BUCKET  1 0 11 -            -            -            -            -            -            -            -            -            -            -            
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

17 84 11 -            -            -            -            0.003         0.001         -            -            -            -            -            
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF 
(0.2-0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 2 8 11 -            -            -            -            0.000         0.000         -            -            -            -            -            
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 96 476 11 -            -            -            -            0.008         0.003         -            -            -            -            -            
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  17 84 11 -            -            -            -            0.001         0.001         -            -            -            -            -            
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  3,606 18,027 11 -            -            -            -            0.226         0.085         -            -            -            -            -            
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  3,606 18,027 11 -            -            -            -            0.449         0.168         -            -            -            -            -            
DUMP TRUCK, HIGHWAY, 16 - 20 CY (12.2 - 15.3 M3) 
DUMP BODY, 75,000 LBS (34,000 KG) GVW, 2 AXLE, 6X4  3 15 11 -            -            -            -            0.000         0.000         -            -            -            -            -            
 BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  7 32 11 -            -            -            -            0.001         0.000         -            -            -            -            -            
 CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD 739 3,692 11 -            -            -            -            0.127         0.048         -            -            -            -            -            
 LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

8 40 11 -            -            -            -            0.001         0.000         -            -            -            -            -            
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  144 717 11 -            -            -            -            0.011         0.004         -            -            -            -            -            
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 577 2,884 11 -            -            -            -            0.089         0.033         -            -            -            -            -            
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

246 1,227 11 -            -            -            -            0.031         0.011         -            -            -            -            -            
 LDR,FE, WH, 2.75 CY, ARTIC, 936E  

222 1,106 11 -            -            -            -            0.035         0.013         -            -            -            -            -            
LDR,FE, WH, 4.50 CY, ARTIC, 966E  

62 307 11 -            -            -            -            0.013         0.005         -            -            -            -            -            
LDR,FE, WH, 5.25 CY, ARTIC, 980C  

16 77 11 -            -            -            -            0.004         0.001         -            -            -            -            -            
DOZER,CWLR, D-6H,

82 409 11 -            -            -            -            0.010         0.004         -            -            -            -            -            
DOZER,CWLR, D-7H

155 774 11 -            -            -            -            0.020         0.007         -            -            -            -            -            
REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  

246 1,227 11 -            -            -            -            0.013         0.005         -            -            -            -            -            

-            -            -            -            -            -            -            -            -            -            -            

Contract 4 - Lower Clear Creek Conveyance 19 -            -            -            -            -            -            -            -            -            -            -            
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 19 -            -            0.000         0.000         0.000         -            -            -            -            -            -            
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  1,289 6,441 19 -            -            -            -            -            -            -            -            -            -            -            
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

293 1,461 19 -            -            0.075         0.299         0.100         -            -            -            -            -            -            
HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  10 46 19 -            -            0.000         0.001         0.000         -            -            -            -            -            -            
HYDRAULIC EXCAVATOR, CRAWLER, 70,000 LB (31,751 
KG), 2.00 CY (1.5 M3) BUCKET, 21.6' (6.6 M) MAX 235 1,172 19 -            -            0.007         0.030         0.010         -            -            -            -            -            -            
 BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  10 46 19 -            -            0.000         0.001         0.000         -            -            -            -            -            -            
 SPREADER, 85 CF (2.4 M3), DRY CHEMICAL (ADD 55 HP 
(41 KW) FARM TRACTOR)  32 160 19 -            -            0.001         0.002         0.001         -            -            -            -            -            -            
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

10 46 19 -            -            0.000         0.001         0.000         -            -            -            -            -            -            
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF 
(0.2-0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 40 196 19 -            -            0.000         0.001         0.000         -            -            -            -            -            -            
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 32 160 19 -            -            0.001         0.002         0.001         -            -            -            -            -            -            
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  10 46 19 -            -            0.000         0.001         0.000         -            -            -            -            -            -            
TRACTOR, CRAWLER (DOZER), 136-180 HP (101-134 
KW), POWERSHIFT, W/UNIVERSAL BLADE  610 3,046 19 -            -            0.015         0.061         0.020         -            -            -            -            -            -            
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  7,052 35,257 19 -            -            0.191         0.762         0.254         -            -            -            -            -            -            
 BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  146 730 19 -            -            0.003         0.013         0.004         -            -            -            -            -            -            
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CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD 1,289 6,441 19 -            -            0.048         0.193         0.064         -            -            -            -            -            -            
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

146 730 19 -            -            0.004         0.015         0.005         -            -            -            -            -            -            
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  29 141 19 -            -            0.000         0.002         0.001         -            -            -            -            -            -            
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 1,117 5,584 19 -            -            0.038         0.150         0.050         -            -            -            -            -            -            
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

242 1,210 19 -            -            0.007         0.026         0.009         -            -            -            -            -            -            
CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

60 300 19 -            -            0.001         0.004         0.001         -            -            -            -            -            -            
HYD EXCAV, CRWLR, 3.125CY BKT  

116 580 19 -            -            0.004         0.015         0.005         -            -            -            -            -            -            
HYD EXCAV, CRWLR, 1.50 CY BKT  

63 311 19 -            -            0.001         0.005         0.002         -            -            -            -            -            -            
 LDR,FE, WH, 2.75 CY, ARTIC, 936E  

134 668 19 -            -            0.004         0.017         0.006         -            -            -            -            -            -            
 LDR,FE, WH, 4.50 CY, ARTIC, 966E  

61 303 19 -            -            0.003         0.010         0.003         -            -            -            -            -            -            
LDR,FE, WH, 5.25 CY, ARTIC, 980C  

16 76 19 -            -            0.001         0.003         0.001         -            -            -            -            -            -            
PUMP,CENTRF,DW,4"D, 465GPM/40'HD  

188 940 19 -            -            0.001         0.003         0.001         -            -            -            -            -            -            
DOZER,CWLR, D-4H

990 4,950 19 -            -            0.017         0.067         0.022         -            -            -            -            -            -            
DOZER,CWLR, D-6H

495 2,473 19 -            -            0.013         0.051         0.017         -            -            -            -            -            -            
DOZER,CWLR, D-7H

296 1,476 19 -            -            0.008         0.033         0.011         -            -            -            -            -            -            
REAR DUMP BODY,  8.0CY (ADD 30,000 GVW TRUCK)  

495 2,475 19 -            -            0.005         0.022         0.007         -            -            -            -            -            -            
REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  

242 1,210 19 -            -            0.003         0.011         0.004         -            -            -            -            -            -            
TRK,HWY, 46,000 GVW, 6X4, 3 AXLE  

495 2,475 19 -            -            0.013         0.053         0.018         -            -            -            -            -            -            

-            -            -            -            -            -            -            -            -            -            -            

Contract 5 - RR Bridge Replacement at Mykawa
Backhoe Loader, 45 HP, 5/8 CY

Tractor/Loader/Backhoe 1 2,100 -            -            -            -            -            -            0.011         0.011         -            -            -            
Excavator, diesel hydraulic, crawler mounted, 1 CY

Excavators 1 1,800 -            -            -            -            -            -            0.022         0.022         -            -            -            
Grader, self-propelled, 40,000 lb.

Graders 1 1,220 -            -            -            -            -            -            0.022         0.022         -            -            -            
Pile driving hammer, air, 24,450 ft-lb

Other General Industrial Equipment 1 600 -            -            -            -            -            -            -            -            -            -            -            
AIR COMPRESSOR, 600 CFM, 150 PSI (ADD HOSE)

Air Compressors 1 -            -            -            -            -            -            0.007         0.007         -            -            -            
Sheepsfoot roller, 240 HP

Rollers 1 300 -            -            -            -            -            -            0.006         0.006         -            -            -            
Pneumatic Tire Roller, 80 HP

Rollers 1 600 -            -            -            -            -            -            0.007         0.007         -            -            -            
Front end loader 4WD, 2 ½ to 3 ½ CY, 145 HP

Tractor/Loader/Backhoe 1 1,950 -            -            -            -            -            -            0.034         0.034         -            -            -            
Vibrators, concrete, gas engine, 5 HP

Vibrators 1 200 -            -            -            -            -            -            0.017         0.017         -            -            -            
Pump, concrete, truck mounted 

Pumps 1 200 -            -            -            -            -            -            0.001         0.001         -            -            -            
Swingloader-20,000 lb capacity 175 HP

Other Construction Equipment 1 400 -            -            -            -            -            -            0.006         0.006         -            -            -            
25 Ton Telescopic Railway Crane

Cranes 1 1,500 -            -            -            -            -            -            0.017         0.017         -            -            -            
Rail Scrap Retriever

Other Construction Equipment 1 500 -            -            -            -            -            -            0.003         0.003         -            -            -            
Tie Plate Picker

Other Construction Equipment 1 260 -            -            -            -            -            -            0.001         0.001         -            -            -            
Truck, 45,000 lb GVW, 3 axle

Highway Truck 2 3,600 -            -            -            -            -            -            0.062         0.062         -            -            -            
Truck, Water, Off-Highway, 6,000 Gal

Off-Highway Truck 1 1,500 -            -            -            -            -            -            0.030         0.030         -            -            -            
Hyd. Excav, Crawler 1.5 CY

Excavators 1 1,700 -            -            -            -            -            -            0.021         0.021         -            -            -            
Rear Dump Truck 8 CY

Dumper/Tender 4 9,000 -            -            -            -            -            -            0.078         0.078         -            -            -            
Rear Dump Truck, 12 CY

Dumper/Tender 3 6,000 -            -            -            -            -            -            0.052         0.052         -            -            -            
Misc. Power Tools

Other General Industrial Equipment 1 1,670 -            -            -            -            -            -            -            -            -            -            -            
Gradall, 5/8 CY

Graders 1 1,050 -            -            -            -            -            -            0.017         0.017         -            -            -            
Oiler, Truck

Off-Highway Truck 1 1,800 -            -            -            -            -            -            0.026         0.026         -            -            -            

Contract 6 - Mykawa to Bennie Kate Upper Clear Creek Conveyance 27 -            -            -            -            -            -            -            -            -            -            -            
EP G15CA003 GRADER, MOTOR, ARTICULATED, 6X4, 12' 
BLADE W/17 TEETH SCARIFIERS  1 1 27 -            -            -            -            0.000         0.000         0.000         -            -            -            -            
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  1,842 9,206 27 -            -            -            -            -            -            -            -            -            -            -            
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

346 1,730 27 -            -            -            -            0.187         0.249         0.125         -            -            -            -            
 HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  15 75 27 -            -            -            -            0.001         0.001         0.000         -            -            -            -            
BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  15 75 27 -            -            -            -            0.001         0.001         0.001         -            -            -            -            
 SPREADER, 85 CF (2.4 M3), DRY CHEMICAL (ADD 55 HP 
(41 KW) FARM TRACTOR)  116 578 27 -            -            -            -            0.004         0.006         0.003         -            -            -            -            
 LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

15 75 27 -            -            -            -            0.001         0.001         0.001         -            -            -            -            
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Hrs/Day: 10
Day/Week: 5
Week/Month: 4.5
Month/Year: 12
Hours/Year 2500
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TABLE A-7

VOC Emissions Summary
General Reevaluation Plan Alternative

Clear Creek Flood Control Project

LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF 
(0.2-0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 77 385 27 -            -            -            -            0.001         0.002         0.001         -            -            -            -            
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 1,600 7,999 27 -            -            -            -            0.059         0.078         0.039         -            -            -            -            
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  15 75 27 -            -            -            -            0.001         0.001         0.000         -            -            -            -            
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  8,990 44,950 27 -            -            -            -            0.258         0.344         0.172         -            -            -            -            
TRUCK OPTION, DUMP BODY, REAR, 12 CY (9.2 M3) 
(ADD 45,000 LB (20,412 KG) GVW TRUCK)  1,485 7,421 27 -            -            -            -            0.030         0.040         0.020         -            -            -            -            
TRUCK TRAILER, WATER TANKER, 5,000 GAL (18,927 L) 
(ADD 50,000 LB (22,680 KG) GVW TRUCK)  512 2,558 27 -            -            -            -            0.041         0.055         0.028         -            -            -            -            
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  10,475 52,371 27 -            -            -            -            0.597         0.797         0.398         -            -            -            -            
TRUCK, HIGHWAY,  55,000 LB (24,948 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  512 2,558 27 -            -            -            -            0.032         0.043         0.021         -            -            -            -            
BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  173 865 27 -            -            -            -            0.008         0.011         0.005         -            -            -            -            
CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD 1,842 9,206 27 -            -            -            -            0.146         0.194         0.097         -            -            -            -            
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

173 865 27 -            -            -            -            0.009         0.012         0.006         -            -            -            -            
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  194 967 27 -            -            -            -            0.007         0.009         0.005         -            -            -            -            
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 1,549 7,744 27 -            -            -            -            0.110         0.146         0.073         -            -            -            -            
MIL C75GV002 CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

55 275 27 -            -            -            -            0.002         0.003         0.002         -            -            -            -            
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

622 3,108 27 -            -            -            -            0.035         0.047         0.024         -            -            -            -            
 CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

60 300 27 -            -            -            -            0.002         0.003         0.002         -            -            -            -            
 HYD EXCAV, CRWLR, 3.125CY BKT  

116 580 27 -            -            -            -            0.008         0.011         0.005         -            -            -            -            
HYD EXCAV, CRWLR, 1.50 CY BKT  

63 311 27 -            -            -            -            0.003         0.003         0.002         -            -            -            -            
LDR,FE, WH, 2.75 CY, ARTIC, 936E  

561 2,805 27 -            -            -            -            0.037         0.050         0.025         -            -            -            -            
 LDR,FE, WH, 4.50 CY, ARTIC, 966E  

156 777 27 -            -            -            -            0.014         0.019         0.009         -            -            -            -            
LDR,FE, WH, 5.25 CY, ARTIC, 980C  

39 194 27 -            -            -            -            0.004         0.005         0.003         -            -            -            -            
PUMP,CENTRF,DW,4"D, 465GPM/40'HD  

188 940 27 -            -            -            -            0.002         0.002         0.001         -            -            -            -            
DOZER,CWLR, D-6H,PS

622 3,106 27 -            -            -            -            0.034         0.045         0.023         -            -            -            -            
DOZER,CWLR, D-7H,PS 

350 1,750 27 -            -            -            -            0.021         0.028         0.014         -            -            -            -            
REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  

622 3,108 27 -            -            -            -            0.015         0.019         0.010         -            -            -            -            

     -            -            -            -            -            -            -            -            -            -            -            

Contract 7 - Hwy 288 to Mykawa Upper Clear Creek Conveyance 28 -            -            -            -            -            -            -            -            -            -            -            
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 28 -            -            -            -            -            -            0.000         0.000         0.000         -            -            
AIR COMPRESSOR, 250 CFM ( 7 CMM), 100 PSI (689 KPA) 
(ADD HOSE)  49 242 28 -            -            -            -            -            -            0.005         0.010         0.006         -            -            
PAVING BREAKER, 66 LB (30 KG) (ADD 100 CFM (2.8 
CMM) COMPRESSOR)  97 483 28 -            -            -            -            -            -            0.006         0.013         0.009         -            -            
 AIR HOSE, 1.5" (38 MM) DIA x 100' (31 M) LENGTH, 
HARDROCK (USE AS DRILLING ACCESSORY)  97 483 28 -            -            -            -            -            -            -            -            -            -            -            
 BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  1,759 8,792 28 -            -            -            -            -            -            -            -            -            -            -            
 CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

535 2,672 28 -            -            -            -            -            -            0.200         0.400         0.266         -            -            
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  2 9 28 -            -            -            -            -            -            0.000         0.000         0.000         -            -            
 BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  2 9 28 -            -            -            -            -            -            0.000         0.000         0.000         -            -            
 LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  148 736 28 -            -            -            -            -            -            0.004         0.008         0.005         -            -            
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

2 9 28 -            -            -            -            -            -            0.000         0.000         0.000         -            -            
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF 
(0.2-0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 48 239 28 -            -            -            -            -            -            0.001         0.001         0.001         -            -            
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 148 736 28 -            -            -            -            -            -            0.004         0.007         0.005         -            -            
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  2 9 28 -            -            -            -            -            -            0.000         0.000         0.000         -            -            
MAN-LIFT, LINE-TRUCK, AERIAL PLATFORM 24" (0.61 M) 
x 48" (1.2 M), 700 LB (318 KG), 46' (14 M) HEIGHT, 32' (9.8 1 3 28 -            -            -            -            -            -            0.000         0.000         0.000         -            -            
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  8,586 42,929 28 -            -            -            -            -            -            0.171         0.342         0.228         -            -            
TRUCK TRAILER, LOWBOY, 75 TON (68.0 MT), 3 AXLE 
(ADD TOWING TRUCK)  2 9 28 -            -            -            -            -            -            -            -            -            -            -            
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  8,586 42,929 28 -            -            -            -            -            -            0.339         0.678         0.452         -            -            
 TRUCK, HIGHWAY,  55,000 LB (24,948 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  2 9 28 -            -            -            -            -            -            0.000         0.000         0.000         -            -            
DUMP TRUCK, HIGHWAY, 16 - 20 CY (12.2 - 15.3 M3) 
DUMP BODY, 75,000 LBS (34,000 KG) GVW, 2 AXLE, 6X4  1 3 28 -            -            -            -            -            -            0.000         0.000         0.000         -            -            
BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  268 1,336 28 -            -            -            -            -            -            0.009         0.018         0.012         -            -            
CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD 1,759 8,792 28 -            -            -            -            -            -            0.096         0.193         0.128         -            -            
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

268 1,338 28 -            -            -            -            -            -            0.010         0.020         0.013         -            -            
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  130 650 28 -            -            -            -            -            -            0.003         0.007         0.004         -            -            
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 1,485 7,421 28 -            -            -            -            -            -            0.073         0.146         0.097         -            -            
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TABLE A-7

VOC Emissions Summary
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Clear Creek Flood Control Project

TRK,HWY, 50,000 GVW, 6X4, 3 AXLE  
1 0 28 -            -            -            -            -            -            -            -            -            -            -            

TRUCK, WATER, OFF-HIGHWAY, 6000 GAL, W/CAT 621E 
TRACTOR  1 0 28 -            -            -            -            -            -            -            -            -            -            -            
CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

85 424 28 -            -            -            -            -            -            0.002         0.005         0.003         -            -            
ROLLR,STATIC,S/P,13T,84"W,11TIRE  

1 0 28 -            -            -            -            -            -            -            -            -            -            -            
 WATER TANK, 3000 GAL   (ADD TRK  

1 0 28 -            -            -            -            -            -            -            -            -            -            -            
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

200 998 28 -            -            -            -            -            -            0.008         0.016         0.011         -            -            
CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

60 300 28 -            -            -            -            -            -            0.002         0.003         0.002         -            -            
HYD EXCAV, CRWLR, 3.125CY BKT  

116 580 28 -            -            -            -            -            -            0.006         0.011         0.007         -            -            
 HYD EXCAV, CRWLR, 1.50 CY BKT  

63 311 28 -            -            -            -            -            -            0.002         0.003         0.002         -            -            
LDR,FE, WH, 2.75 CY, ARTIC, 936E  

864 4,320 28 -            -            -            -            -            -            0.040         0.079         0.053         -            -            
 LDR,FE, WH, 4.50 CY, ARTIC, 966E  

50 249 28 -            -            -            -            -            -            0.003         0.006         0.004         -            -            
 LDR,FE, WH, 5.25 CY, ARTIC, 980C  

13 62 28 -            -            -            -            -            -            0.001         0.002         0.001         -            -            
PUMP,CENTRF,DW,4"D, 465GPM/40'HD  

188 940 28 -            -            -            -            -            -            0.001         0.002         0.002         -            -            
DOZER,CWLR, D-6H  

455 2,275 28 -            -            -            -            -            -            0.017         0.034         0.023         -            -            
DOZER,CWLR, D-7H

539 2,694 28 -            -            -            -            -            -            0.022         0.044         0.029         -            -            
REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  

200 998 28 -            -            -            -            -            -            -            -            -            -            -            

-            -            -            -            -            -            -            -            -            -            -            

Contract 10 - Mitigation   -            -            -            -            -            -            -            -            -            -            -            
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 490 2,446 0 -            -            -            -            -            0.048         0.005         -            -            -            -            
TRUCK OPTION, DUMP BODY, REAR, 12 CY (9.2 M3) 
(ADD 45,000 LB (20,412 KG) GVW TRUCK)  490 2,446 0 -            -            -            -            -            0.027         0.003         -            -            -            -            
TRUCK TRAILER, WATER TANKER, 5,000 GAL (18,927 L) 
(ADD 50,000 LB (22,680 KG) GVW TRUCK)  448 2,238 0 -            -            -            -            -            0.098         0.011         -            -            -            -            
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  490 2,446 0 -            -            -            -            -            0.075         0.008         -            -            -            -            
TRUCK, HIGHWAY,  55,000 LB (24,948 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  448 2,238 0 -            -            -            -            -            0.076         0.008         -            -            -            -            
BLADE, ANGLE, HYDR      (FOR D4  

320 1,600 0 -            -            -            -            -            -            -            -            -            -            -            
 DOZER,CWLR, D-4H,PS  (ADD BLADE)  

320 1,600 0 -            -            -            -            -            0.031         0.003         -            -            -            -            
REAR DUMP BODY,  8.0CY (ADD 30,000 GVW TRUCK)  

80 400 0 -            -            -            -            -            -            -            -            -            -            -            
TRK,HWY, 46,000 GVW, 6X4, 3 AXLE  

80 400 0 -            -            -            -            -            0.012         0.001         -            -            -            -            

TOTALS -         -         0.56       2.05       3.36       4.46       2.62       2.49       1.36       -         -         
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Hrs/Day: 10
Day/Week: 5
Week/Month: 4.5
Month/Year: 12
Hours/Year 2500

Equipment Type
Number of 
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Total 
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2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Contract 1 - Mud Gully Conveyance 9 -            -            -            -            -            -            -            -            -            -            -            
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 9 -            -            0.000         0.000         -            -            -            -            -            -            -            
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  60 300 9 -            -            -            -            -            -            -            -            -            -            -            
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

6 26 9 -            -            0.000         0.001         -            -            -            -            -            -            -            
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  9 45 9 -            -            0.001         0.001         -            -            -            -            -            -            -            
BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  9 45 9 -            -            0.001         0.001         -            -            -            -            -            -            -            
LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  32 160 9 -            -            0.001         0.003         -            -            -            -            -            -            -            
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

9 45 9 -            -            0.000         0.001         -            -            -            -            -            -            -            
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF 
(0.2-0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 1 4 9 -            -            0.000         0.000         -            -            -            -            -            -            -            
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 32 160 9 -            -            0.001         0.002         -            -            -            -            -            -            -            
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  9 45 9 -            -            0.000         0.001         -            -            -            -            -            -            -            
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  293 1,463 9 -            -            0.012         0.024         -            -            -            -            -            -            -            
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  293 1,463 9 -            -            0.021         0.043         -            -            -            -            -            -            -            
BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  3 13 9 -            -            0.000         0.000         -            -            -            -            -            -            -            
 CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD 60 300 9 -            -            0.004         0.009         -            -            -            -            -            -            -            
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

3 13 9 -            -            0.000         0.000         -            -            -            -            -            -            -            
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 47 234 9 -            -            0.004         0.007         -            -            -            -            -            -            -            
 CONC VIBRATOR, 2.50D, EL,HI-FREQ (ADD 2KV 
GENERATOR)  497 2,482 9 -            -            -            -            -            -            -            -            -            -            -            
CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

60 300 9 -            -            0.002         0.004         -            -            -            -            -            -            -            
GENERATOR, 5.5 KW, 120/240V,PORT  

249 1,241 9 -            -            0.000         0.001         -            -            -            -            -            -            -            
HYD EXCAV, CRWLR, 3.125CY BKT  

19 94 9 -            -            0.002         0.003         -            -            -            -            -            -            -            
HYD EXCAV, CRWLR, 1.50 CY BKT  

11 51 9 -            -            0.001         0.001         -            -            -            -            -            -            -            
 LDR,FE, CRWLR, 1.50 CY  

4 20 9 -            -            0.000         0.000         -            -            -            -            -            -            -            
 LDR,FE, WH, 2.75 CY, ARTIC, 936E  

61 304 9 -            -            0.003         0.006         -            -            -            -            -            -            -            
PUMP,CENTRF,DW,4"D, 465GPM/40'HD  

188 940 9 -            -            0.001         0.003         -            -            -            -            -            -            -            
BLADE, ANGLE, HYDR, D-6 (ADD D-6 TRACTOR DOZER)  

54 270 9 -            -            0.004         0.007         -            -            -            -            -            -            -            
 BLADE, UNIVERSAL, HYDR, D-7 (ADD D-7 TRACTOR 
DOZER)  80 398 9 -            -            0.008         0.016         -            -            -            -            -            -            -            
DOZER,CWLR, D-6H,PS (ADD BLADE & ATTACHMENTS)  

54 270 9 -            -            0.004         0.007         -            -            -            -            -            -            -            
DOZER,CWLR, D-7H,PS (ADD BLADE & ATTACHMENTS)  

80 398 9 -            -            0.005         0.010         -            -            -            -            -            -            -            
MISC. POWER TOOLS  

337 1,683 9 -            -            -            -            -            -            -            -            -            -            -            
 Haul,12CY (91M3) Trk, 6 Mi(10Km)  

4 20 9 -            -            0.000         0.001         -            -            -            -            -            -            -            

-            -            -            -            -            -            -            -            -            -            -            

Contract 2 - Turkey Creek Conveyance 8 -            -            -            -            -            -            -            -            -            -            -            
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 8 -            -            -            -            -            0.000         -            -            -            -            -            
 BRUSH CHIPPER, 12" (305 MM) DIA LOG DISC TYPE 
CUTTER, TRAILER MOUNTED  124 620 8 -            -            -            -            -            0.003         -            -            -            -            -            
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  545 2,725 8 -            -            -            -            -            -            -            -            -            -            -            
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

248 1,240 8 -            -            -            -            -            0.062         -            -            -            -            -            
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  11 51 8 -            -            -            -            -            0.002         -            -            -            -            -            
 BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  11 51 8 -            -            -            -            -            0.002         -            -            -            -            -            
LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  92 456 8 -            -            -            -            -            0.012         -            -            -            -            -            
 LOADER, FRONT END, CRAWLER, 1.50 CY  (1.2 M3) 
BUCKET  1 1 8 -            -            -            -            -            0.000         -            -            -            -            -            
LOADER, FRONT END, CRAWLER, 2.60 CY (2.0 M3) 
BUCKET  124 620 8 -            -            -            -            -            0.013         -            -            -            -            -            
 LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

11 51 8 -            -            -            -            -            0.002         -            -            -            -            -            
 FRONT END, WHEEL, SKID-STEER, 9-11 CF (0.2-0.3 M3), 
60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 KG)  2 6 8 -            -            -            -            -            0.000         -            -            -            -            -            
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 92 456 8 -            -            -            -            -            0.008         -            -            -            -            -            
 LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  11 51 8 -            -            -            -            -            0.001         -            -            -            -            -            
TRACTOR, CRAWLER (DOZER), 300-340 HP (224-254 
KW), POWERSHIFT, W/UNIVERSAL BLADE  1 1 8 -            -            -            -            -            0.000         -            -            -            -            -            
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  2,661 13,305 8 -            -            -            -            -            0.327         -            -            -            -            -            
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  2,661 13,305 8 -            -            -            -            -            0.582         -            -            -            -            -            
MAP A10ET001 

1 1 8 -            -            -            -            -            -            -            -            -            -            -            
CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD 545 2,725 8 -            -            -            -            -            0.122         -            -            -            -            -            

PM10 Emissions (tons per year)

TABLE A-8
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Clear Creek Flood Control Project
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TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 426 2,129 8 -            -            -            -            -            0.098         -            -            -            -            -            
TRK,HWY, 50,000 GVW, 6X4, 3 AXLE  

1 0 8 -            -            -            -            -            -            -            -            -            -            -            
TRUCK, WATER, OFF-HIGHWAY, 6000 GAL, W/CAT 621E 
TRACTOR  1 1 8 -            -            -            -            -            0.000         -            -            -            -            -            
 ROLLR,STATIC,S/P,13T,84"W,11TIRE  

1 0 8 -            -            -            -            -            -            -            -            -            -            -            
WATER TANK, 3000 GAL   (ADD TRK  

1 0 8 -            -            -            -            -            -            -            -            -            -            -            
LDR,FE, WH, 2.75 CY, ARTIC, 936E  

77 383 8 -            -            -            -            -            0.011         -            -            -            -            -            
DOZER,CWLR, D-7H,PS (ADD BLADE & ATTACHMENTS)  

181 902 8 -            -            -            -            -            0.035         -            -            -            -            -            

-            -            -            -            -            -            -            -            -            -            -            

Contract 3 - Mary's Creek Conveyance 11 -            -            -            -            -            -            -            -            -            -            -            
 GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 11 -            -            -            -            0.000         0.000         -            -            -            -            -            
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  739 3,692 11 -            -            -            -            -            -            -            -            -            -            -            
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

13 64 11 -            -            -            -            0.002         0.001         -            -            -            -            -            
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  17 84 11 -            -            -            -            0.002         0.001         -            -            -            -            -            
BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  17 84 11 -            -            -            -            0.002         0.001         -            -            -            -            -            
LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  96 476 11 -            -            -            -            0.009         0.003         -            -            -            -            -            
LOADER, FRONT END, CRAWLER, 1.50 CY  (1.2 M3) 
BUCKET  1 0 11 -            -            -            -            -            -            -            -            -            -            -            
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

17 84 11 -            -            -            -            0.002         0.001         -            -            -            -            -            
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF 
(0.2-0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 2 8 11 -            -            -            -            0.000         0.000         -            -            -            -            -            
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 96 476 11 -            -            -            -            0.006         0.002         -            -            -            -            -            
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  17 84 11 -            -            -            -            0.001         0.000         -            -            -            -            -            
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  3,606 18,027 11 -            -            -            -            0.322         0.121         -            -            -            -            -            
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  3,606 18,027 11 -            -            -            -            0.574         0.215         -            -            -            -            -            
DUMP TRUCK, HIGHWAY, 16 - 20 CY (12.2 - 15.3 M3) 
DUMP BODY, 75,000 LBS (34,000 KG) GVW, 2 AXLE, 6X4  3 15 11 -            -            -            -            0.000         0.000         -            -            -            -            -            
 BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  7 32 11 -            -            -            -            0.001         0.000         -            -            -            -            -            
 CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD 739 3,692 11 -            -            -            -            0.120         0.045         -            -            -            -            -            
 LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

8 40 11 -            -            -            -            0.001         0.000         -            -            -            -            -            
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  144 717 11 -            -            -            -            0.009         0.003         -            -            -            -            -            
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 577 2,884 11 -            -            -            -            0.096         0.036         -            -            -            -            -            
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

246 1,227 11 -            -            -            -            0.039         0.015         -            -            -            -            -            
 LDR,FE, WH, 2.75 CY, ARTIC, 936E  

222 1,106 11 -            -            -            -            0.026         0.010         -            -            -            -            -            
LDR,FE, WH, 4.50 CY, ARTIC, 966E  

62 307 11 -            -            -            -            0.010         0.004         -            -            -            -            -            
LDR,FE, WH, 5.25 CY, ARTIC, 980C  

16 77 11 -            -            -            -            0.003         0.001         -            -            -            -            -            
DOZER,CWLR, D-6H,

82 409 11 -            -            -            -            0.012         0.004         -            -            -            -            -            
DOZER,CWLR, D-7H

155 774 11 -            -            -            -            0.022         0.008         -            -            -            -            -            
REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  

246 1,227 11 -            -            -            -            0.016         0.006         -            -            -            -            -            

-            -            -            -            -            -            -            -            -            -            -            

Contract 4 - Lower Clear Creek Conveyance 19 -            -            -            -            -            -            -            -            -            -            -            
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 19 -            -            0.000         0.000         0.000         -            -            -            -            -            -            
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  1,289 6,441 19 -            -            -            -            -            -            -            -            -            -            -            
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

293 1,461 19 -            -            0.012         0.046         0.015         -            -            -            -            -            -            
HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  10 46 19 -            -            0.000         0.001         0.000         -            -            -            -            -            -            
HYDRAULIC EXCAVATOR, CRAWLER, 70,000 LB (31,751 
KG), 2.00 CY (1.5 M3) BUCKET, 21.6' (6.6 M) MAX 235 1,172 19 -            -            0.008         0.033         0.011         -            -            -            -            -            -            
 BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  10 46 19 -            -            0.000         0.001         0.000         -            -            -            -            -            -            
 SPREADER, 85 CF (2.4 M3), DRY CHEMICAL (ADD 55 HP 
(41 KW) FARM TRACTOR)  32 160 19 -            -            0.001         0.003         0.001         -            -            -            -            -            -            
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

10 46 19 -            -            0.000         0.001         0.000         -            -            -            -            -            -            
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF 
(0.2-0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 40 196 19 -            -            0.000         0.001         0.000         -            -            -            -            -            -            
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 32 160 19 -            -            0.000         0.002         0.001         -            -            -            -            -            -            
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  10 46 19 -            -            0.000         0.001         0.000         -            -            -            -            -            -            
TRACTOR, CRAWLER (DOZER), 136-180 HP (101-134 
KW), POWERSHIFT, W/UNIVERSAL BLADE  610 3,046 19 -            -            0.017         0.066         0.022         -            -            -            -            -            -            
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  7,052 35,257 19 -            -            0.244         0.975         0.325         -            -            -            -            -            -            
 BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  146 730 19 -            -            0.003         0.011         0.004         -            -            -            -            -            -            
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CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD 1,289 6,441 19 -            -            0.045         0.182         0.061         -            -            -            -            -            -            
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

146 730 19 -            -            0.004         0.018         0.006         -            -            -            -            -            -            
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  29 141 19 -            -            0.000         0.002         0.001         -            -            -            -            -            -            
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 1,117 5,584 19 -            -            0.041         0.162         0.054         -            -            -            -            -            -            
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

242 1,210 19 -            -            0.008         0.033         0.011         -            -            -            -            -            -            
CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

60 300 19 -            -            0.001         0.004         0.001         -            -            -            -            -            -            
HYD EXCAV, CRWLR, 3.125CY BKT  

116 580 19 -            -            0.005         0.020         0.007         -            -            -            -            -            -            
HYD EXCAV, CRWLR, 1.50 CY BKT  

63 311 19 -            -            0.002         0.006         0.002         -            -            -            -            -            -            
 LDR,FE, WH, 2.75 CY, ARTIC, 936E  

134 668 19 -            -            0.003         0.012         0.004         -            -            -            -            -            -            
 LDR,FE, WH, 4.50 CY, ARTIC, 966E  

61 303 19 -            -            0.002         0.007         0.002         -            -            -            -            -            -            
LDR,FE, WH, 5.25 CY, ARTIC, 980C  

16 76 19 -            -            0.000         0.002         0.001         -            -            -            -            -            -            
PUMP,CENTRF,DW,4"D, 465GPM/40'HD  

188 940 19 -            -            0.001         0.002         0.001         -            -            -            -            -            -            
DOZER,CWLR, D-4H

990 4,950 19 -            -            0.024         0.095         0.032         -            -            -            -            -            -            
DOZER,CWLR, D-6H

495 2,473 19 -            -            0.016         0.063         0.021         -            -            -            -            -            -            
DOZER,CWLR, D-7H

296 1,476 19 -            -            0.009         0.036         0.012         -            -            -            -            -            -            
REAR DUMP BODY,  8.0CY (ADD 30,000 GVW TRUCK)  

495 2,475 19 -            -            0.007         0.028         0.009         -            -            -            -            -            -            
REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  

242 1,210 19 -            -            0.003         0.014         0.005         -            -            -            -            -            -            
TRK,HWY, 46,000 GVW, 6X4, 3 AXLE  

495 2,475 19 -            -            0.017         0.068         0.023         -            -            -            -            -            -            

-            -            -            -            -            -            -            -            -            -            -            

Contract 5 - RR Bridge Replacement at Mykawa
Backhoe Loader, 45 HP, 5/8 CY

Tractor/Loader/Backhoe 1 2,100 -            -            -            -            -            -            0.010         0.010         -            -            -            
Excavator, diesel hydraulic, crawler mounted, 1 CY

Excavators 1 1,800 -            -            -            -            -            -            0.028         0.028         -            -            -            
Grader, self-propelled, 40,000 lb.

Graders 1 1,220 -            -            -            -            -            -            0.027         0.027         -            -            -            
Pile driving hammer, air, 24,450 ft-lb

Other General Industrial Equipment 1 600 -            -            -            -            -            -            -            -            -            -            -            
AIR COMPRESSOR, 600 CFM, 150 PSI (ADD HOSE)

Air Compressors 1 -            -            -            -            -            -            0.010         0.010         -            -            -            
Sheepsfoot roller, 240 HP

Rollers 1 300 -            -            -            -            -            -            0.007         0.007         -            -            -            
Pneumatic Tire Roller, 80 HP

Rollers 1 600 -            -            -            -            -            -            0.010         0.010         -            -            -            
Front end loader 4WD, 2 ½ to 3 ½ CY, 145 HP

Tractor/Loader/Backhoe 1 1,950 -            -            -            -            -            -            0.025         0.025         -            -            -            
Vibrators, concrete, gas engine, 5 HP

Vibrators 1 200 -            -            -            -            -            -            0.003         0.003         -            -            -            
Pump, concrete, truck mounted 

Pumps 1 200 -            -            -            -            -            -            0.000         0.000         -            -            -            
Swingloader-20,000 lb capacity 175 HP

Other Construction Equipment 1 400 -            -            -            -            -            -            0.009         0.009         -            -            -            
25 Ton Telescopic Railway Crane

Cranes 1 1,500 -            -            -            -            -            -            0.016         0.016         -            -            -            
Rail Scrap Retriever

Other Construction Equipment 1 500 -            -            -            -            -            -            0.004         0.004         -            -            -            
Tie Plate Picker

Other Construction Equipment 1 260 -            -            -            -            -            -            0.002         0.002         -            -            -            
Truck, 45,000 lb GVW, 3 axle

Highway Truck 2 3,600 -            -            -            -            -            -            0.079         0.079         -            -            -            
Truck, Water, Off-Highway, 6,000 Gal

Off-Highway Truck 1 1,500 -            -            -            -            -            -            0.043         0.043         -            -            -            
Hyd. Excav, Crawler 1.5 CY

Excavators 1 1,700 -            -            -            -            -            -            0.026         0.026         -            -            -            
Rear Dump Truck 8 CY

Dumper/Tender 4 9,000 -            -            -            -            -            -            0.111         0.111         -            -            -            
Rear Dump Truck, 12 CY

Dumper/Tender 3 6,000 -            -            -            -            -            -            0.074         0.074         -            -            -            
Misc. Power Tools

Other General Industrial Equipment 1 1,670 -            -            -            -            -            -            -            -            -            -            -            
Gradall, 5/8 CY

Graders 1 1,050 -            -            -            -            -            -            0.021         0.021         -            -            -            
Oiler, Truck

Off-Highway Truck 1 1,800 -            -            -            -            -            -            0.040         0.040         -            -            -            

Contract 6 - Mykawa to Bennie Kate Upper Clear Creek Conveyance 27 -            -            -            -            -            -            -            -            -            -            -            
EP G15CA003 GRADER, MOTOR, ARTICULATED, 6X4, 12' 
BLADE W/17 TEETH SCARIFIERS  1 1 27 -            -            -            -            0.000         0.000         0.000         -            -            -            -            
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  1,842 9,206 27 -            -            -            -            -            -            -            -            -            -            -            
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

346 1,730 27 -            -            -            -            0.029         0.039         0.019         -            -            -            -            
 HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  15 75 27 -            -            -            -            0.001         0.001         0.001         -            -            -            -            
BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  15 75 27 -            -            -            -            0.001         0.001         0.001         -            -            -            -            
 SPREADER, 85 CF (2.4 M3), DRY CHEMICAL (ADD 55 HP 
(41 KW) FARM TRACTOR)  116 578 27 -            -            -            -            0.005         0.007         0.003         -            -            -            -            
 LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

15 75 27 -            -            -            -            0.001         0.001         0.001         -            -            -            -            
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LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF 
(0.2-0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 77 385 27 -            -            -            -            0.001         0.002         0.001         -            -            -            -            
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 1,600 7,999 27 -            -            -            -            0.047         0.063         0.031         -            -            -            -            
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  15 75 27 -            -            -            -            0.000         0.001         0.000         -            -            -            -            
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  8,990 44,950 27 -            -            -            -            0.368         0.491         0.246         -            -            -            -            
TRUCK OPTION, DUMP BODY, REAR, 12 CY (9.2 M3) 
(ADD 45,000 LB (20,412 KG) GVW TRUCK)  1,485 7,421 27 -            -            -            -            0.039         0.051         0.026         -            -            -            -            
TRUCK TRAILER, WATER TANKER, 5,000 GAL (18,927 L) 
(ADD 50,000 LB (22,680 KG) GVW TRUCK)  512 2,558 27 -            -            -            -            0.059         0.079         0.039         -            -            -            -            
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  10,475 52,371 27 -            -            -            -            0.764         1.019         0.509         -            -            -            -            
TRUCK, HIGHWAY,  55,000 LB (24,948 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  512 2,558 27 -            -            -            -            0.046         0.061         0.030         -            -            -            -            
BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  173 865 27 -            -            -            -            0.007         0.009         0.005         -            -            -            -            
CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD 1,842 9,206 27 -            -            -            -            0.137         0.183         0.091         -            -            -            -            
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

173 865 27 -            -            -            -            0.011         0.015         0.007         -            -            -            -            
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  194 967 27 -            -            -            -            0.006         0.008         0.004         -            -            -            -            
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 1,549 7,744 27 -            -            -            -            0.119         0.158         0.079         -            -            -            -            
MIL C75GV002 CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

55 275 27 -            -            -            -            0.002         0.003         0.001         -            -            -            -            
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

622 3,108 27 -            -            -            -            0.045         0.060         0.030         -            -            -            -            
 CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

60 300 27 -            -            -            -            0.002         0.003         0.001         -            -            -            -            
 HYD EXCAV, CRWLR, 3.125CY BKT  

116 580 27 -            -            -            -            0.011         0.014         0.007         -            -            -            -            
HYD EXCAV, CRWLR, 1.50 CY BKT  

63 311 27 -            -            -            -            0.003         0.004         0.002         -            -            -            -            
LDR,FE, WH, 2.75 CY, ARTIC, 936E  

561 2,805 27 -            -            -            -            0.026         0.035         0.018         -            -            -            -            
 LDR,FE, WH, 4.50 CY, ARTIC, 966E  

156 777 27 -            -            -            -            0.010         0.013         0.007         -            -            -            -            
LDR,FE, WH, 5.25 CY, ARTIC, 980C  

39 194 27 -            -            -            -            0.003         0.004         0.002         -            -            -            -            
PUMP,CENTRF,DW,4"D, 465GPM/40'HD  

188 940 27 -            -            -            -            0.001         0.002         0.001         -            -            -            -            
DOZER,CWLR, D-6H,PS

622 3,106 27 -            -            -            -            0.042         0.055         0.028         -            -            -            -            
DOZER,CWLR, D-7H,PS 

350 1,750 27 -            -            -            -            0.022         0.030         0.015         -            -            -            -            
REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  

622 3,108 27 -            -            -            -            0.019         0.025         0.012         -            -            -            -            

     -            -            -            -            -            -            -            -            -            -            -            

Contract 7 - Hwy 288 to Mykawa Upper Clear Creek Conveyance 28 -            -            -            -            -            -            -            -            -            -            -            
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 28 -            -            -            -            -            -            0.000         0.000         0.000         -            -            
AIR COMPRESSOR, 250 CFM ( 7 CMM), 100 PSI (689 KPA) 
(ADD HOSE)  49 242 28 -            -            -            -            -            -            0.000         0.000         0.000         -            -            
PAVING BREAKER, 66 LB (30 KG) (ADD 100 CFM (2.8 
CMM) COMPRESSOR)  97 483 28 -            -            -            -            -            -            0.000         0.000         0.000         -            -            
 AIR HOSE, 1.5" (38 MM) DIA x 100' (31 M) LENGTH, 
HARDROCK (USE AS DRILLING ACCESSORY)  97 483 28 -            -            -            -            -            -            -            -            -            -            -            
 BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  1,759 8,792 28 -            -            -            -            -            -            -            -            -            -            -            
 CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

535 2,672 28 -            -            -            -            -            -            0.031         0.062         0.041         -            -            
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  2 9 28 -            -            -            -            -            -            0.000         0.000         0.000         -            -            
 BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  2 9 28 -            -            -            -            -            -            0.000         0.000         0.000         -            -            
 LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  148 736 28 -            -            -            -            -            -            0.004         0.009         0.006         -            -            
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

2 9 28 -            -            -            -            -            -            0.000         0.000         0.000         -            -            
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF 
(0.2-0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 48 239 28 -            -            -            -            -            -            0.001         0.001         0.001         -            -            
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 148 736 28 -            -            -            -            -            -            0.003         0.006         0.004         -            -            
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  2 9 28 -            -            -            -            -            -            0.000         0.000         0.000         -            -            
MAN-LIFT, LINE-TRUCK, AERIAL PLATFORM 24" (0.61 M) 
x 48" (1.2 M), 700 LB (318 KG), 46' (14 M) HEIGHT, 32' (9.8 1 3 28 -            -            -            -            -            -            0.000         0.000         0.000         -            -            
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  8,586 42,929 28 -            -            -            -            -            -            0.244         0.487         0.325         -            -            
TRUCK TRAILER, LOWBOY, 75 TON (68.0 MT), 3 AXLE 
(ADD TOWING TRUCK)  2 9 28 -            -            -            -            -            -            -            -            -            -            -            
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  8,586 42,929 28 -            -            -            -            -            -            0.434         0.867         0.578         -            -            
 TRUCK, HIGHWAY,  55,000 LB (24,948 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  2 9 28 -            -            -            -            -            -            0.000         0.000         0.000         -            -            
DUMP TRUCK, HIGHWAY, 16 - 20 CY (12.2 - 15.3 M3) 
DUMP BODY, 75,000 LBS (34,000 KG) GVW, 2 AXLE, 6X4  1 3 28 -            -            -            -            -            -            0.000         0.000         0.000         -            -            
BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  268 1,336 28 -            -            -            -            -            -            0.007         0.015         0.010         -            -            
CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD 1,759 8,792 28 -            -            -            -            -            -            0.091         0.181         0.121         -            -            
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

268 1,338 28 -            -            -            -            -            -            0.012         0.024         0.016         -            -            
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  130 650 28 -            -            -            -            -            -            0.003         0.005         0.004         -            -            
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 1,485 7,421 28 -            -            -            -            -            -            0.079         0.157         0.105         -            -            
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Hrs/Day: 10
Day/Week: 5
Week/Month: 4.5
Month/Year: 12
Hours/Year 2500

Equipment Type
Number of 

Units

Total 
Equipment 
Hours of 

Operation

Contract 
Duration 
(months)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

PM10 Emissions (tons per year)

TABLE A-8

PM10 Emissions Summary
General Reevaluation Plan Alternative

Clear Creek Flood Control Project

TRK,HWY, 50,000 GVW, 6X4, 3 AXLE  
1 0 28 -            -            -            -            -            -            -            -            -            -            -            

TRUCK, WATER, OFF-HIGHWAY, 6000 GAL, W/CAT 621E 
TRACTOR  1 0 28 -            -            -            -            -            -            -            -            -            -            -            
CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

85 424 28 -            -            -            -            -            -            0.002         0.004         0.003         -            -            
ROLLR,STATIC,S/P,13T,84"W,11TIRE  

1 0 28 -            -            -            -            -            -            -            -            -            -            -            
 WATER TANK, 3000 GAL   (ADD TRK  

1 0 28 -            -            -            -            -            -            -            -            -            -            -            
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

200 998 28 -            -            -            -            -            -            0.010         0.020         0.013         -            -            
CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

60 300 28 -            -            -            -            -            -            0.001         0.003         0.002         -            -            
HYD EXCAV, CRWLR, 3.125CY BKT  

116 580 28 -            -            -            -            -            -            0.007         0.015         0.010         -            -            
 HYD EXCAV, CRWLR, 1.50 CY BKT  

63 311 28 -            -            -            -            -            -            0.002         0.004         0.003         -            -            
LDR,FE, WH, 2.75 CY, ARTIC, 936E  

864 4,320 28 -            -            -            -            -            -            0.028         0.056         0.037         -            -            
 LDR,FE, WH, 4.50 CY, ARTIC, 966E  

50 249 28 -            -            -            -            -            -            0.002         0.004         0.003         -            -            
 LDR,FE, WH, 5.25 CY, ARTIC, 980C  

13 62 28 -            -            -            -            -            -            0.001         0.001         0.001         -            -            
PUMP,CENTRF,DW,4"D, 465GPM/40'HD  

188 940 28 -            -            -            -            -            -            0.001         0.002         0.001         -            -            
DOZER,CWLR, D-6H  

455 2,275 28 -            -            -            -            -            -            0.021         0.042         0.028         -            -            
DOZER,CWLR, D-7H

539 2,694 28 -            -            -            -            -            -            0.024         0.048         0.032         -            -            
REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  

200 998 28 -            -            -            -            -            -            -            -            -            -            -            

-            -            -            -            -            -            -            -            -            -            -            

Contract 10 - Mitigation -            -            -            -            -            -            -            -            -            -            -            
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 490 2,446 0 -            -            -            -            -            0.039         0.004         -            -            -            -            
TRUCK OPTION, DUMP BODY, REAR, 12 CY (9.2 M3) 
(ADD 45,000 LB (20,412 KG) GVW TRUCK)  490 2,446 0 -            -            -            -            -            0.034         0.004         -            -            -            -            
TRUCK TRAILER, WATER TANKER, 5,000 GAL (18,927 L) 
(ADD 50,000 LB (22,680 KG) GVW TRUCK)  448 2,238 0 -            -            -            -            -            0.139         0.015         -            -            -            -            
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  490 2,446 0 -            -            -            -            -            0.096         0.011         -            -            -            -            
TRUCK, HIGHWAY,  55,000 LB (24,948 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  448 2,238 0 -            -            -            -            -            0.108         0.012         -            -            -            -            
BLADE, ANGLE, HYDR      (FOR D4  

320 1,600 0 -            -            -            -            -            -            -            -            -            -            -            
 DOZER,CWLR, D-4H,PS  (ADD BLADE)  

320 1,600 0 -            -            -            -            -            0.044         0.005         -            -            -            -            
REAR DUMP BODY,  8.0CY (ADD 30,000 GVW TRUCK)  

80 400 0 -            -            -            -            -            -            -            -            -            -            -            
TRK,HWY, 46,000 GVW, 6X4, 3 AXLE  

80 400 0 -            -            -            -            -            0.016         0.002         -            -            -            -            

TOTALS -         -         0.55       2.05       3.73       4.67       2.82       2.56       1.34       -         -         
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Hrs/Day: 10
Day/Week: 5
Week/Month: 4.5
Month/Year: 12
Hours/Year 2500

Equipment Type
Number of 

Units

Total 
Equipment 
Hours of 

Operation

Contract 
Duration 
(months)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Contract 1 - Mud Gully Conveyance 9 -            -            -            -            -            -            -            -            -            -            -            
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 9 -            -            0.000         0.000         -            -            -            -            -            -            -            
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  60 300 9 -            -            -            -            -            -            -            -            -            -            -            
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

6 26 9 -            -            0.000         0.001         -            -            -            -            -            -            -            
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  9 45 9 -            -            0.001         0.001         -            -            -            -            -            -            -            
BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  9 45 9 -            -            0.001         0.001         -            -            -            -            -            -            -            
LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  32 160 9 -            -            0.001         0.003         -            -            -            -            -            -            -            
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

9 45 9 -            -            0.000         0.001         -            -            -            -            -            -            -            
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF 
(0.2-0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 1 4 9 -            -            0.000         0.000         -            -            -            -            -            -            -            
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 32 160 9 -            -            0.001         0.002         -            -            -            -            -            -            -            
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  9 45 9 -            -            0.000         0.001         -            -            -            -            -            -            -            
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  293 1,463 9 -            -            0.012         0.023         -            -            -            -            -            -            -            
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  293 1,463 9 -            -            0.021         0.041         -            -            -            -            -            -            -            
BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  3 13 9 -            -            0.000         0.000         -            -            -            -            -            -            -            
 CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD 60 300 9 -            -            0.004         0.009         -            -            -            -            -            -            -            
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

3 13 9 -            -            0.000         0.000         -            -            -            -            -            -            -            
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 47 234 9 -            -            0.003         0.007         -            -            -            -            -            -            -            
 CONC VIBRATOR, 2.50D, EL,HI-FREQ (ADD 2KV 
GENERATOR)  497 2,482 9 -            -            -            -            -            -            -            -            -            -            -            
CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

60 300 9 -            -            0.002         0.004         -            -            -            -            -            -            -            
GENERATOR, 5.5 KW, 120/240V,PORT  

249 1,241 9 -            -            0.000         0.001         -            -            -            -            -            -            -            
HYD EXCAV, CRWLR, 3.125CY BKT  

19 94 9 -            -            0.002         0.003         -            -            -            -            -            -            -            
HYD EXCAV, CRWLR, 1.50 CY BKT  

11 51 9 -            -            0.001         0.001         -            -            -            -            -            -            -            
 LDR,FE, CRWLR, 1.50 CY  

4 20 9 -            -            0.000         0.000         -            -            -            -            -            -            -            
 LDR,FE, WH, 2.75 CY, ARTIC, 936E  

61 304 9 -            -            0.003         0.006         -            -            -            -            -            -            -            
PUMP,CENTRF,DW,4"D, 465GPM/40'HD  

188 940 9 -            -            0.001         0.002         -            -            -            -            -            -            -            
BLADE, ANGLE, HYDR, D-6 (ADD D-6 TRACTOR DOZER)  

54 270 9 -            -            0.004         0.007         -            -            -            -            -            -            -            
 BLADE, UNIVERSAL, HYDR, D-7 (ADD D-7 TRACTOR 
DOZER)  80 398 9 -            -            0.008         0.016         -            -            -            -            -            -            -            
DOZER,CWLR, D-6H,PS (ADD BLADE & ATTACHMENTS)  

54 270 9 -            -            0.004         0.007         -            -            -            -            -            -            -            
DOZER,CWLR, D-7H,PS (ADD BLADE & ATTACHMENTS)  

80 398 9 -            -            0.005         0.010         -            -            -            -            -            -            -            
MISC. POWER TOOLS  

337 1,683 9 -            -            -            -            -            -            -            -            -            -            -            
 Haul,12CY (91M3) Trk, 6 Mi(10Km)  

4 20 9 -            -            0.000         0.001         -            -            -            -            -            -            -            

-            -            -            -            -            -            -            -            -            -            -            

Contract 2 - Turkey Creek Conveyance 8 -            -            -            -            -            -            -            -            -            -            -            
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 8 -            -            -            -            -            0.000         -            -            -            -            -            
 BRUSH CHIPPER, 12" (305 MM) DIA LOG DISC TYPE 
CUTTER, TRAILER MOUNTED  124 620 8 -            -            -            -            -            0.002         -            -            -            -            -            
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  545 2,725 8 -            -            -            -            -            -            -            -            -            -            -            
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

248 1,240 8 -            -            -            -            -            0.057         -            -            -            -            -            
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  11 51 8 -            -            -            -            -            0.002         -            -            -            -            -            
 BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  11 51 8 -            -            -            -            -            0.002         -            -            -            -            -            
LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  92 456 8 -            -            -            -            -            0.011         -            -            -            -            -            
 LOADER, FRONT END, CRAWLER, 1.50 CY  (1.2 M3) 
BUCKET  1 1 8 -            -            -            -            -            0.000         -            -            -            -            -            
LOADER, FRONT END, CRAWLER, 2.60 CY (2.0 M3) 
BUCKET  124 620 8 -            -            -            -            -            0.013         -            -            -            -            -            
 LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

11 51 8 -            -            -            -            -            0.002         -            -            -            -            -            
 FRONT END, WHEEL, SKID-STEER, 9-11 CF (0.2-0.3 M3), 
60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 KG)  2 6 8 -            -            -            -            -            0.000         -            -            -            -            -            
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 92 456 8 -            -            -            -            -            0.008         -            -            -            -            -            
 LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  11 51 8 -            -            -            -            -            0.001         -            -            -            -            -            
TRACTOR, CRAWLER (DOZER), 300-340 HP (224-254 
KW), POWERSHIFT, W/UNIVERSAL BLADE  1 1 8 -            -            -            -            -            0.000         -            -            -            -            -            
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  2,661 13,305 8 -            -            -            -            -            0.317         -            -            -            -            -            
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  2,661 13,305 8 -            -            -            -            -            0.565         -            -            -            -            -            
MAP A10ET001 

1 1 8 -            -            -            -            -            -            -            -            -            -            -            
CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD 545 2,725 8 -            -            -            -            -            0.118         -            -            -            -            -            

PM2.5 Emissions (tons per year)

TABLE A-9

PM2.5 Emissions Summary
General Reevaluation Plan Alternative

Clear Creek Flood Control Project

PBSJ 044188600
Table A-9 PM25 Emissions

PAGE 1 OF 5 DRAFT 4-28-2010



Hrs/Day: 10
Day/Week: 5
Week/Month: 4.5
Month/Year: 12
Hours/Year 2500

Equipment Type
Number of 

Units

Total 
Equipment 
Hours of 

Operation

Contract 
Duration 
(months)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

PM2.5 Emissions (tons per year)

TABLE A-9

PM2.5 Emissions Summary
General Reevaluation Plan Alternative

Clear Creek Flood Control Project

TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 426 2,129 8 -            -            -            -            -            0.095         -            -            -            -            -            
TRK,HWY, 50,000 GVW, 6X4, 3 AXLE  

1 0 8 -            -            -            -            -            -            -            -            -            -            -            
TRUCK, WATER, OFF-HIGHWAY, 6000 GAL, W/CAT 621E 
TRACTOR  1 1 8 -            -            -            -            -            0.000         -            -            -            -            -            
 ROLLR,STATIC,S/P,13T,84"W,11TIRE  

1 0 8 -            -            -            -            -            -            -            -            -            -            -            
WATER TANK, 3000 GAL   (ADD TRK  

1 0 8 -            -            -            -            -            -            -            -            -            -            -            
LDR,FE, WH, 2.75 CY, ARTIC, 936E  

77 383 8 -            -            -            -            -            0.010         -            -            -            -            -            
DOZER,CWLR, D-7H,PS (ADD BLADE & ATTACHMENTS)  

181 902 8 -            -            -            -            -            0.033         -            -            -            -            -            

-            -            -            -            -            -            -            -            -            -            -            

Contract 3 - Mary's Creek Conveyance 11 -            -            -            -            -            -            -            -            -            -            -            
 GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 11 -            -            -            -            0.000         0.000         -            -            -            -            -            
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  739 3,692 11 -            -            -            -            -            -            -            -            -            -            -            
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

13 64 11 -            -            -            -            0.002         0.001         -            -            -            -            -            
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  17 84 11 -            -            -            -            0.002         0.001         -            -            -            -            -            
BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  17 84 11 -            -            -            -            0.002         0.001         -            -            -            -            -            
LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  96 476 11 -            -            -            -            0.009         0.003         -            -            -            -            -            
LOADER, FRONT END, CRAWLER, 1.50 CY  (1.2 M3) 
BUCKET  1 0 11 -            -            -            -            -            -            -            -            -            -            -            
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

17 84 11 -            -            -            -            0.002         0.001         -            -            -            -            -            
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF 
(0.2-0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 2 8 11 -            -            -            -            0.000         0.000         -            -            -            -            -            
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 96 476 11 -            -            -            -            0.006         0.002         -            -            -            -            -            
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  17 84 11 -            -            -            -            0.001         0.000         -            -            -            -            -            
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  3,606 18,027 11 -            -            -            -            0.313         0.117         -            -            -            -            -            
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  3,606 18,027 11 -            -            -            -            0.557         0.209         -            -            -            -            -            
DUMP TRUCK, HIGHWAY, 16 - 20 CY (12.2 - 15.3 M3) 
DUMP BODY, 75,000 LBS (34,000 KG) GVW, 2 AXLE, 6X4  3 15 11 -            -            -            -            0.000         0.000         -            -            -            -            -            
 BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  7 32 11 -            -            -            -            0.001         0.000         -            -            -            -            -            
 CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD 739 3,692 11 -            -            -            -            0.116         0.044         -            -            -            -            -            
 LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

8 40 11 -            -            -            -            0.001         0.000         -            -            -            -            -            
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  144 717 11 -            -            -            -            0.009         0.003         -            -            -            -            -            
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 577 2,884 11 -            -            -            -            0.093         0.035         -            -            -            -            -            
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

246 1,227 11 -            -            -            -            0.038         0.014         -            -            -            -            -            
 LDR,FE, WH, 2.75 CY, ARTIC, 936E  

222 1,106 11 -            -            -            -            0.025         0.009         -            -            -            -            -            
LDR,FE, WH, 4.50 CY, ARTIC, 966E  

62 307 11 -            -            -            -            0.009         0.004         -            -            -            -            -            
LDR,FE, WH, 5.25 CY, ARTIC, 980C  

16 77 11 -            -            -            -            0.003         0.001         -            -            -            -            -            
DOZER,CWLR, D-6H,

82 409 11 -            -            -            -            0.012         0.004         -            -            -            -            -            
DOZER,CWLR, D-7H

155 774 11 -            -            -            -            0.021         0.008         -            -            -            -            -            
REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  

246 1,227 11 -            -            -            -            0.016         0.006         -            -            -            -            -            

-            -            -            -            -            -            -            -            -            -            -            

Contract 4 - Lower Clear Creek Conveyance 19 -            -            -            -            -            -            -            -            -            -            -            
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 19 -            -            0.000         0.000         0.000         -            -            -            -            -            -            
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  1,289 6,441 19 -            -            -            -            -            -            -            -            -            -            -            
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

293 1,461 19 -            -            0.011         0.043         0.014         -            -            -            -            -            -            
HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  10 46 19 -            -            0.000         0.001         0.000         -            -            -            -            -            -            
HYDRAULIC EXCAVATOR, CRAWLER, 70,000 LB (31,751 
KG), 2.00 CY (1.5 M3) BUCKET, 21.6' (6.6 M) MAX 235 1,172 19 -            -            0.008         0.032         0.011         -            -            -            -            -            -            
 BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  10 46 19 -            -            0.000         0.001         0.000         -            -            -            -            -            -            
 SPREADER, 85 CF (2.4 M3), DRY CHEMICAL (ADD 55 HP 
(41 KW) FARM TRACTOR)  32 160 19 -            -            0.001         0.003         0.001         -            -            -            -            -            -            
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

10 46 19 -            -            0.000         0.001         0.000         -            -            -            -            -            -            
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF 
(0.2-0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 40 196 19 -            -            0.000         0.001         0.000         -            -            -            -            -            -            
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 32 160 19 -            -            0.000         0.002         0.001         -            -            -            -            -            -            
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  10 46 19 -            -            0.000         0.000         0.000         -            -            -            -            -            -            
TRACTOR, CRAWLER (DOZER), 136-180 HP (101-134 
KW), POWERSHIFT, W/UNIVERSAL BLADE  610 3,046 19 -            -            0.016         0.064         0.021         -            -            -            -            -            -            
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  7,052 35,257 19 -            -            0.236         0.945         0.315         -            -            -            -            -            -            
 BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  146 730 19 -            -            0.003         0.011         0.004         -            -            -            -            -            -            
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CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD 1,289 6,441 19 -            -            0.044         0.176         0.059         -            -            -            -            -            -            
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

146 730 19 -            -            0.004         0.017         0.006         -            -            -            -            -            -            
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  29 141 19 -            -            0.000         0.002         0.001         -            -            -            -            -            -            
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 1,117 5,584 19 -            -            0.039         0.157         0.052         -            -            -            -            -            -            
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

242 1,210 19 -            -            0.008         0.032         0.011         -            -            -            -            -            -            
CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

60 300 19 -            -            0.001         0.004         0.001         -            -            -            -            -            -            
HYD EXCAV, CRWLR, 3.125CY BKT  

116 580 19 -            -            0.005         0.019         0.006         -            -            -            -            -            -            
HYD EXCAV, CRWLR, 1.50 CY BKT  

63 311 19 -            -            0.001         0.006         0.002         -            -            -            -            -            -            
 LDR,FE, WH, 2.75 CY, ARTIC, 936E  

134 668 19 -            -            0.003         0.011         0.004         -            -            -            -            -            -            
 LDR,FE, WH, 4.50 CY, ARTIC, 966E  

61 303 19 -            -            0.002         0.007         0.002         -            -            -            -            -            -            
LDR,FE, WH, 5.25 CY, ARTIC, 980C  

16 76 19 -            -            0.000         0.002         0.001         -            -            -            -            -            -            
PUMP,CENTRF,DW,4"D, 465GPM/40'HD  

188 940 19 -            -            0.001         0.002         0.001         -            -            -            -            -            -            
DOZER,CWLR, D-4H

990 4,950 19 -            -            0.023         0.092         0.031         -            -            -            -            -            -            
DOZER,CWLR, D-6H

495 2,473 19 -            -            0.015         0.061         0.020         -            -            -            -            -            -            
DOZER,CWLR, D-7H

296 1,476 19 -            -            0.009         0.035         0.012         -            -            -            -            -            -            
REAR DUMP BODY,  8.0CY (ADD 30,000 GVW TRUCK)  

495 2,475 19 -            -            0.007         0.027         0.009         -            -            -            -            -            -            
REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  

242 1,210 19 -            -            0.003         0.013         0.004         -            -            -            -            -            -            
TRK,HWY, 46,000 GVW, 6X4, 3 AXLE  

495 2,475 19 -            -            0.017         0.066         0.022         -            -            -            -            -            -            

-            -            -            -            -            -            -            -            -            -            -            

Contract 5 - RR Bridge Replacement at Mykawa
Backhoe Loader, 45 HP, 5/8 CY

Tractor/Loader/Backhoe 1 2,100 -            -            -            -            -            -            0.009         0.009         -            -            -            
Excavator, diesel hydraulic, crawler mounted, 1 CY

Excavators 1 1,800 -            -            -            -            -            -            0.027         0.027         -            -            -            
Grader, self-propelled, 40,000 lb.

Graders 1 1,220 -            -            -            -            -            -            0.027         0.027         -            -            -            
Pile driving hammer, air, 24,450 ft-lb

Other General Industrial Equipment 1 600 -            -            -            -            -            -            -            -            -            -            -            
AIR COMPRESSOR, 600 CFM, 150 PSI (ADD HOSE)

Air Compressors 1 -            -            -            -            -            -            0.009         0.009         -            -            -            
Sheepsfoot roller, 240 HP

Rollers 1 300 -            -            -            -            -            -            0.007         0.007         -            -            -            
Pneumatic Tire Roller, 80 HP

Rollers 1 600 -            -            -            -            -            -            0.009         0.009         -            -            -            
Front end loader 4WD, 2 ½ to 3 ½ CY, 145 HP

Tractor/Loader/Backhoe 1 1,950 -            -            -            -            -            -            0.024         0.024         -            -            -            
Vibrators, concrete, gas engine, 5 HP

Vibrators 1 200 -            -            -            -            -            -            0.002         0.002         -            -            -            
Pump, concrete, truck mounted 

Pumps 1 200 -            -            -            -            -            -            0.000         0.000         -            -            -            
Swingloader-20,000 lb capacity 175 HP

Other Construction Equipment 1 400 -            -            -            -            -            -            0.009         0.009         -            -            -            
25 Ton Telescopic Railway Crane

Cranes 1 1,500 -            -            -            -            -            -            0.016         0.016         -            -            -            
Rail Scrap Retriever

Other Construction Equipment 1 500 -            -            -            -            -            -            0.004         0.004         -            -            -            
Tie Plate Picker

Other Construction Equipment 1 260 -            -            -            -            -            -            0.002         0.002         -            -            -            
Truck, 45,000 lb GVW, 3 axle

Highway Truck 2 3,600 -            -            -            -            -            -            0.076         0.076         -            -            -            
Truck, Water, Off-Highway, 6,000 Gal

Off-Highway Truck 1 1,500 -            -            -            -            -            -            0.041         0.041         -            -            -            
Hyd. Excav, Crawler 1.5 CY

Excavators 1 1,700 -            -            -            -            -            -            0.025         0.025         -            -            -            
Rear Dump Truck 8 CY

Dumper/Tender 4 9,000 -            -            -            -            -            -            0.107         0.107         -            -            -            
Rear Dump Truck, 12 CY

Dumper/Tender 3 6,000 -            -            -            -            -            -            0.072         0.072         -            -            -            
Misc. Power Tools

Other General Industrial Equipment 1 1,670 -            -            -            -            -            -            -            -            -            -            -            
Gradall, 5/8 CY

Graders 1 1,050 -            -            -            -            -            -            0.020         0.020         -            -            -            
Oiler, Truck

Off-Highway Truck 1 1,800 -            -            -            -            -            -            0.039         0.039         -            -            -            

Contract 6 - Mykawa to Bennie Kate Upper Clear Creek Conveyance 27 -            -            -            -            -            -            -            -            -            -            -            
EP G15CA003 GRADER, MOTOR, ARTICULATED, 6X4, 12' 
BLADE W/17 TEETH SCARIFIERS  1 1 27 -            -            -            -            0.000         0.000         0.000         -            -            -            -            
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  1,842 9,206 27 -            -            -            -            -            -            -            -            -            -            -            
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

346 1,730 27 -            -            -            -            0.027         0.036         0.018         -            -            -            -            
 HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  15 75 27 -            -            -            -            0.001         0.001         0.001         -            -            -            -            
BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  15 75 27 -            -            -            -            0.001         0.001         0.001         -            -            -            -            
 SPREADER, 85 CF (2.4 M3), DRY CHEMICAL (ADD 55 HP 
(41 KW) FARM TRACTOR)  116 578 27 -            -            -            -            0.005         0.006         0.003         -            -            -            -            
 LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

15 75 27 -            -            -            -            0.001         0.001         0.001         -            -            -            -            
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LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF 
(0.2-0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 77 385 27 -            -            -            -            0.001         0.002         0.001         -            -            -            -            
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 1,600 7,999 27 -            -            -            -            0.046         0.061         0.030         -            -            -            -            
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  15 75 27 -            -            -            -            0.000         0.001         0.000         -            -            -            -            
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  8,990 44,950 27 -            -            -            -            0.357         0.476         0.238         -            -            -            -            
TRUCK OPTION, DUMP BODY, REAR, 12 CY (9.2 M3) 
(ADD 45,000 LB (20,412 KG) GVW TRUCK)  1,485 7,421 27 -            -            -            -            0.037         0.050         0.025         -            -            -            -            
TRUCK TRAILER, WATER TANKER, 5,000 GAL (18,927 L) 
(ADD 50,000 LB (22,680 KG) GVW TRUCK)  512 2,558 27 -            -            -            -            0.057         0.076         0.038         -            -            -            -            
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  10,475 52,371 27 -            -            -            -            0.741         0.988         0.494         -            -            -            -            
TRUCK, HIGHWAY,  55,000 LB (24,948 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  512 2,558 27 -            -            -            -            0.044         0.059         0.030         -            -            -            -            
BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  173 865 27 -            -            -            -            0.007         0.009         0.004         -            -            -            -            
CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD 1,842 9,206 27 -            -            -            -            0.133         0.177         0.089         -            -            -            -            
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

173 865 27 -            -            -            -            0.011         0.015         0.007         -            -            -            -            
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  194 967 27 -            -            -            -            0.006         0.007         0.004         -            -            -            -            
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 1,549 7,744 27 -            -            -            -            0.115         0.153         0.077         -            -            -            -            
MIL C75GV002 CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

55 275 27 -            -            -            -            0.002         0.003         0.001         -            -            -            -            
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

622 3,108 27 -            -            -            -            0.044         0.059         0.029         -            -            -            -            
 CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

60 300 27 -            -            -            -            0.002         0.003         0.001         -            -            -            -            
 HYD EXCAV, CRWLR, 3.125CY BKT  

116 580 27 -            -            -            -            0.010         0.014         0.007         -            -            -            -            
HYD EXCAV, CRWLR, 1.50 CY BKT  

63 311 27 -            -            -            -            0.003         0.004         0.002         -            -            -            -            
LDR,FE, WH, 2.75 CY, ARTIC, 936E  

561 2,805 27 -            -            -            -            0.025         0.034         0.017         -            -            -            -            
 LDR,FE, WH, 4.50 CY, ARTIC, 966E  

156 777 27 -            -            -            -            0.010         0.013         0.006         -            -            -            -            
LDR,FE, WH, 5.25 CY, ARTIC, 980C  

39 194 27 -            -            -            -            0.003         0.003         0.002         -            -            -            -            
PUMP,CENTRF,DW,4"D, 465GPM/40'HD  

188 940 27 -            -            -            -            0.001         0.002         0.001         -            -            -            -            
DOZER,CWLR, D-6H,PS

622 3,106 27 -            -            -            -            0.040         0.054         0.027         -            -            -            -            
DOZER,CWLR, D-7H,PS 

350 1,750 27 -            -            -            -            0.022         0.029         0.014         -            -            -            -            
REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  

622 3,108 27 -            -            -            -            0.018         0.024         0.012         -            -            -            -            

     -            -            -            -            -            -            -            -            -            -            -            

Contract 7 - Hwy 288 to Mykawa Upper Clear Creek Conveyance 28 -            -            -            -            -            -            -            -            -            -            -            
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 28 -            -            -            -            -            -            0.000         0.000         0.000         -            -            
AIR COMPRESSOR, 250 CFM ( 7 CMM), 100 PSI (689 KPA) 
(ADD HOSE)  49 242 28 -            -            -            -            -            -            0.000         0.000         0.000         -            -            
PAVING BREAKER, 66 LB (30 KG) (ADD 100 CFM (2.8 
CMM) COMPRESSOR)  97 483 28 -            -            -            -            -            -            0.000         0.000         0.000         -            -            
 AIR HOSE, 1.5" (38 MM) DIA x 100' (31 M) LENGTH, 
HARDROCK (USE AS DRILLING ACCESSORY)  97 483 28 -            -            -            -            -            -            -            -            -            -            -            
 BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  1,759 8,792 28 -            -            -            -            -            -            -            -            -            -            -            
 CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

535 2,672 28 -            -            -            -            -            -            0.029         0.057         0.038         -            -            
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  2 9 28 -            -            -            -            -            -            0.000         0.000         0.000         -            -            
 BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  2 9 28 -            -            -            -            -            -            0.000         0.000         0.000         -            -            
 LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  148 736 28 -            -            -            -            -            -            0.004         0.008         0.006         -            -            
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

2 9 28 -            -            -            -            -            -            0.000         0.000         0.000         -            -            
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF 
(0.2-0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 48 239 28 -            -            -            -            -            -            0.000         0.001         0.001         -            -            
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 148 736 28 -            -            -            -            -            -            0.003         0.006         0.004         -            -            
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  2 9 28 -            -            -            -            -            -            0.000         0.000         0.000         -            -            
MAN-LIFT, LINE-TRUCK, AERIAL PLATFORM 24" (0.61 M) 
x 48" (1.2 M), 700 LB (318 KG), 46' (14 M) HEIGHT, 32' (9.8 1 3 28 -            -            -            -            -            -            0.000         0.000         0.000         -            -            
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  8,586 42,929 28 -            -            -            -            -            -            0.236         0.473         0.315         -            -            
TRUCK TRAILER, LOWBOY, 75 TON (68.0 MT), 3 AXLE 
(ADD TOWING TRUCK)  2 9 28 -            -            -            -            -            -            -            -            -            -            -            
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  8,586 42,929 28 -            -            -            -            -            -            0.421         0.841         0.561         -            -            
 TRUCK, HIGHWAY,  55,000 LB (24,948 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  2 9 28 -            -            -            -            -            -            0.000         0.000         0.000         -            -            
DUMP TRUCK, HIGHWAY, 16 - 20 CY (12.2 - 15.3 M3) 
DUMP BODY, 75,000 LBS (34,000 KG) GVW, 2 AXLE, 6X4  1 3 28 -            -            -            -            -            -            0.000         0.000         0.000         -            -            
BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  268 1,336 28 -            -            -            -            -            -            0.007         0.014         0.010         -            -            
CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD 1,759 8,792 28 -            -            -            -            -            -            0.088         0.176         0.117         -            -            
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

268 1,338 28 -            -            -            -            -            -            0.012         0.023         0.016         -            -            
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  130 650 28 -            -            -            -            -            -            0.003         0.005         0.003         -            -            
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 1,485 7,421 28 -            -            -            -            -            -            0.076         0.153         0.102         -            -            
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Hrs/Day: 10
Day/Week: 5
Week/Month: 4.5
Month/Year: 12
Hours/Year 2500

Equipment Type
Number of 

Units

Total 
Equipment 
Hours of 

Operation

Contract 
Duration 
(months)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

PM2.5 Emissions (tons per year)

TABLE A-9

PM2.5 Emissions Summary
General Reevaluation Plan Alternative

Clear Creek Flood Control Project

TRK,HWY, 50,000 GVW, 6X4, 3 AXLE  
1 0 28 -            -            -            -            -            -            -            -            -            -            -            

TRUCK, WATER, OFF-HIGHWAY, 6000 GAL, W/CAT 621E 
TRACTOR  1 0 28 -            -            -            -            -            -            -            -            -            -            -            
CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

85 424 28 -            -            -            -            -            -            0.002         0.004         0.003         -            -            
ROLLR,STATIC,S/P,13T,84"W,11TIRE  

1 0 28 -            -            -            -            -            -            -            -            -            -            -            
 WATER TANK, 3000 GAL   (ADD TRK  

1 0 28 -            -            -            -            -            -            -            -            -            -            -            
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

200 998 28 -            -            -            -            -            -            0.010         0.020         0.013         -            -            
CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

60 300 28 -            -            -            -            -            -            0.001         0.003         0.002         -            -            
HYD EXCAV, CRWLR, 3.125CY BKT  

116 580 28 -            -            -            -            -            -            0.007         0.014         0.009         -            -            
 HYD EXCAV, CRWLR, 1.50 CY BKT  

63 311 28 -            -            -            -            -            -            0.002         0.004         0.003         -            -            
LDR,FE, WH, 2.75 CY, ARTIC, 936E  

864 4,320 28 -            -            -            -            -            -            0.027         0.054         0.036         -            -            
 LDR,FE, WH, 4.50 CY, ARTIC, 966E  

50 249 28 -            -            -            -            -            -            0.002         0.004         0.003         -            -            
 LDR,FE, WH, 5.25 CY, ARTIC, 980C  

13 62 28 -            -            -            -            -            -            0.001         0.001         0.001         -            -            
PUMP,CENTRF,DW,4"D, 465GPM/40'HD  

188 940 28 -            -            -            -            -            -            0.001         0.002         0.001         -            -            
DOZER,CWLR, D-6H  

455 2,275 28 -            -            -            -            -            -            0.020         0.041         0.027         -            -            
DOZER,CWLR, D-7H

539 2,694 28 -            -            -            -            -            -            0.023         0.046         0.031         -            -            
REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  

200 998 28 -            -            -            -            -            -            -            -            -            -            -            

-            -            -            -            -            -            -            -            -            -            -            

Contract 10 - Mitigation -            -            -            -            -            -            -            -            -            -            -            
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 490 2,446 0 -            -            -            -            -            0.038         0.004         -            -            -            -            
TRUCK OPTION, DUMP BODY, REAR, 12 CY (9.2 M3) 
(ADD 45,000 LB (20,412 KG) GVW TRUCK)  490 2,446 0 -            -            -            -            -            0.033         0.004         -            -            -            -            
TRUCK TRAILER, WATER TANKER, 5,000 GAL (18,927 L) 
(ADD 50,000 LB (22,680 KG) GVW TRUCK)  448 2,238 0 -            -            -            -            -            0.135         0.015         -            -            -            -            
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  490 2,446 0 -            -            -            -            -            0.093         0.010         -            -            -            -            
TRUCK, HIGHWAY,  55,000 LB (24,948 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  448 2,238 0 -            -            -            -            -            0.105         0.012         -            -            -            -            
BLADE, ANGLE, HYDR      (FOR D4  

320 1,600 0 -            -            -            -            -            -            -            -            -            -            -            
 DOZER,CWLR, D-4H,PS  (ADD BLADE)  

320 1,600 0 -            -            -            -            -            0.042         0.005         -            -            -            -            
REAR DUMP BODY,  8.0CY (ADD 30,000 GVW TRUCK)  

80 400 0 -            -            -            -            -            -            -            -            -            -            -            
TRK,HWY, 46,000 GVW, 6X4, 3 AXLE  

80 400 0 -            -            -            -            -            0.015         0.002         -            -            -            -            

TOTALS -         -         0.53       1.98       3.62       4.52       2.73       2.48       1.30       -         -         
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Hrs/Day: 10
Day/Week: 5
Week/Month: 4.5
Month/Year: 12
Hours/Year 2500

Equipment Type
Number of 

Units

Total 
Equipment 
Hours of 

Operation

Contract 
Duration 
(months)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Contract 1 - Mud Gully Conveyance 9 -            -            -            -            -            -            -            -            -            -            -            
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 9 -            -            0.000         0.000         -            -            -            -            -            -            -            
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  60 300 9 -            -            -            -            -            -            -            -            -            -            -            
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

6 26 9 -            -            0.016         0.031         -            -            -            -            -            -            -            
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  9 45 9 -            -            0.002         0.004         -            -            -            -            -            -            -            
BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  9 45 9 -            -            0.002         0.005         -            -            -            -            -            -            -            
LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  32 160 9 -            -            0.008         0.016         -            -            -            -            -            -            -            
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

9 45 9 -            -            0.003         0.005         -            -            -            -            -            -            -            
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF 
(0.2-0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 1 4 9 -            -            0.000         0.000         -            -            -            -            -            -            -            
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 32 160 9 -            -            0.006         0.012         -            -            -            -            -            -            -            
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  9 45 9 -            -            0.002         0.003         -            -            -            -            -            -            -            
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  293 1,463 9 -            -            0.066         0.131         -            -            -            -            -            -            -            
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  293 1,463 9 -            -            0.090         0.181         -            -            -            -            -            -            -            
BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  3 13 9 -            -            0.000         0.001         -            -            -            -            -            -            -            
 CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD 60 300 9 -            -            0.023         0.045         -            -            -            -            -            -            -            
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

3 13 9 -            -            0.001         0.001         -            -            -            -            -            -            -            
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 47 234 9 -            -            0.015         0.030         -            -            -            -            -            -            -            
 CONC VIBRATOR, 2.50D, EL,HI-FREQ (ADD 2KV 
GENERATOR)  497 2,482 9 -            -            -            -            -            -            -            -            -            -            -            
CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

60 300 9 -            -            0.007         0.015         -            -            -            -            -            -            -            
GENERATOR, 5.5 KW, 120/240V,PORT  

249 1,241 9 -            -            2.758         5.515         -            -            -            -            -            -            -            
HYD EXCAV, CRWLR, 3.125CY BKT  

19 94 9 -            -            0.010         0.020         -            -            -            -            -            -            -            
HYD EXCAV, CRWLR, 1.50 CY BKT  

11 51 9 -            -            0.002         0.004         -            -            -            -            -            -            -            
 LDR,FE, CRWLR, 1.50 CY  

4 20 9 -            -            0.002         0.003         -            -            -            -            -            -            -            
 LDR,FE, WH, 2.75 CY, ARTIC, 936E  

61 304 9 -            -            0.015         0.031         -            -            -            -            -            -            -            
PUMP,CENTRF,DW,4"D, 465GPM/40'HD  

188 940 9 -            -            0.008         0.015         -            -            -            -            -            -            -            
BLADE, ANGLE, HYDR, D-6 (ADD D-6 TRACTOR DOZER)  

54 270 9 -            -            0.014         0.028         -            -            -            -            -            -            -            
 BLADE, UNIVERSAL, HYDR, D-7 (ADD D-7 TRACTOR 
DOZER)  80 398 9 -            -            0.050         0.099         -            -            -            -            -            -            -            
DOZER,CWLR, D-6H,PS (ADD BLADE & ATTACHMENTS)  

54 270 9 -            -            0.014         0.028         -            -            -            -            -            -            -            
DOZER,CWLR, D-7H,PS (ADD BLADE & ATTACHMENTS)  

80 398 9 -            -            0.021         0.043         -            -            -            -            -            -            -            
MISC. POWER TOOLS  

337 1,683 9 -            -            -            -            -            -            -            -            -            -            -            
 Haul,12CY (91M3) Trk, 6 Mi(10Km)  

4 20 9 -            -            0.001         0.003         -            -            -            -            -            -            -            

-            -            -            -            -            -            -            -            -            -            -            

Contract 2 - Turkey Creek Conveyance 8 -            -            -            -            -            -            -            -            -            -            -            
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 8 -            -            -            -            -            0.000         -            -            -            -            -            
 BRUSH CHIPPER, 12" (305 MM) DIA LOG DISC TYPE 
CUTTER, TRAILER MOUNTED  124 620 8 -            -            -            -            -            2.662         -            -            -            -            -            
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  545 2,725 8 -            -            -            -            -            -            -            -            -            -            -            
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

248 1,240 8 -            -            -            -            -            2.232         -            -            -            -            -            
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  11 51 8 -            -            -            -            -            0.007         -            -            -            -            -            
 BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  11 51 8 -            -            -            -            -            0.008         -            -            -            -            -            
LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  92 456 8 -            -            -            -            -            0.069         -            -            -            -            -            
 LOADER, FRONT END, CRAWLER, 1.50 CY  (1.2 M3) 
BUCKET  1 1 8 -            -            -            -            -            0.000         -            -            -            -            -            
LOADER, FRONT END, CRAWLER, 2.60 CY (2.0 M3) 
BUCKET  124 620 8 -            -            -            -            -            0.071         -            -            -            -            -            
 LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

11 51 8 -            -            -            -            -            0.009         -            -            -            -            -            
 FRONT END, WHEEL, SKID-STEER, 9-11 CF (0.2-0.3 M3), 
60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 KG)  2 6 8 -            -            -            -            -            0.000         -            -            -            -            -            
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 92 456 8 -            -            -            -            -            0.049         -            -            -            -            -            
 LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  11 51 8 -            -            -            -            -            0.006         -            -            -            -            -            
TRACTOR, CRAWLER (DOZER), 300-340 HP (224-254 
KW), POWERSHIFT, W/UNIVERSAL BLADE  1 1 8 -            -            -            -            -            0.001         -            -            -            -            -            
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  2,661 13,305 8 -            -            -            -            -            1.790         -            -            -            -            -            
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  2,661 13,305 8 -            -            -            -            -            2.468         -            -            -            -            -            
MAP A10ET001 

1 1 8 -            -            -            -            -            -            -            -            -            -            -            
CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD 545 2,725 8 -            -            -            -            -            0.617         -            -            -            -            -            

CO Emissions (tons per year)

TABLE A-10

CO Emissions Summary
General Reevaluation Plan Alternative

Clear Creek Flood Control Project
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TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 426 2,129 8 -            -            -            -            -            0.411         -            -            -            -            -            
TRK,HWY, 50,000 GVW, 6X4, 3 AXLE  

1 0 8 -            -            -            -            -            -            -            -            -            -            -            
TRUCK, WATER, OFF-HIGHWAY, 6000 GAL, W/CAT 621E 
TRACTOR  1 1 8 -            -            -            -            -            0.000         -            -            -            -            -            
 ROLLR,STATIC,S/P,13T,84"W,11TIRE  

1 0 8 -            -            -            -            -            -            -            -            -            -            -            
WATER TANK, 3000 GAL   (ADD TRK  

1 0 8 -            -            -            -            -            -            -            -            -            -            -            
LDR,FE, WH, 2.75 CY, ARTIC, 936E  

77 383 8 -            -            -            -            -            0.058         -            -            -            -            -            
DOZER,CWLR, D-7H,PS (ADD BLADE & ATTACHMENTS)  

181 902 8 -            -            -            -            -            0.145         -            -            -            -            -            

-            -            -            -            -            -            -            -            -            -            -            

Contract 3 - Mary's Creek Conveyance 11 -            -            -            -            -            -            -            -            -            -            -            
 GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 11 -            -            -            -            0.000         0.000         -            -            -            -            -            
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  739 3,692 11 -            -            -            -            -            -            -            -            -            -            -            
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

13 64 11 -            -            -            -            0.084         0.031         -            -            -            -            -            
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  17 84 11 -            -            -            -            0.009         0.003         -            -            -            -            -            
BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  17 84 11 -            -            -            -            0.009         0.003         -            -            -            -            -            
LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  96 476 11 -            -            -            -            0.052         0.020         -            -            -            -            -            
LOADER, FRONT END, CRAWLER, 1.50 CY  (1.2 M3) 
BUCKET  1 0 11 -            -            -            -            -            -            -            -            -            -            -            
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

17 84 11 -            -            -            -            0.010         0.004         -            -            -            -            -            
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF 
(0.2-0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 2 8 11 -            -            -            -            0.000         0.000         -            -            -            -            -            
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 96 476 11 -            -            -            -            0.038         0.014         -            -            -            -            -            
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  17 84 11 -            -            -            -            0.007         0.002         -            -            -            -            -            
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  3,606 18,027 11 -            -            -            -            1.763         0.661         -            -            -            -            -            
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  3,606 18,027 11 -            -            -            -            2.432         0.912         -            -            -            -            -            
DUMP TRUCK, HIGHWAY, 16 - 20 CY (12.2 - 15.3 M3) 
DUMP BODY, 75,000 LBS (34,000 KG) GVW, 2 AXLE, 6X4  3 15 11 -            -            -            -            0.001         0.000         -            -            -            -            -            
 BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  7 32 11 -            -            -            -            0.004         0.001         -            -            -            -            -            
 CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD 739 3,692 11 -            -            -            -            0.608         0.228         -            -            -            -            -            
 LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

8 40 11 -            -            -            -            0.004         0.002         -            -            -            -            -            
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  144 717 11 -            -            -            -            0.057         0.021         -            -            -            -            -            
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 577 2,884 11 -            -            -            -            0.405         0.152         -            -            -            -            -            
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

246 1,227 11 -            -            -            -            0.166         0.062         -            -            -            -            -            
 LDR,FE, WH, 2.75 CY, ARTIC, 936E  

222 1,106 11 -            -            -            -            0.137         0.051         -            -            -            -            -            
LDR,FE, WH, 4.50 CY, ARTIC, 966E  

62 307 11 -            -            -            -            0.052         0.019         -            -            -            -            -            
LDR,FE, WH, 5.25 CY, ARTIC, 980C  

16 77 11 -            -            -            -            0.014         0.005         -            -            -            -            -            
DOZER,CWLR, D-6H,

82 409 11 -            -            -            -            0.046         0.017         -            -            -            -            -            
DOZER,CWLR, D-7H

155 774 11 -            -            -            -            0.091         0.034         -            -            -            -            -            
REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  

246 1,227 11 -            -            -            -            0.068         0.025         -            -            -            -            -            

-            -            -            -            -            -            -            -            -            -            -            

Contract 4 - Lower Clear Creek Conveyance 19 -            -            -            -            -            -            -            -            -            -            -            
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 19 -            -            0.000         0.000         0.000         -            -            -            -            -            -            
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  1,289 6,441 19 -            -            -            -            -            -            -            -            -            -            -            
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

293 1,461 19 -            -            0.415         1.661         0.554         -            -            -            -            -            -            
HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  10 46 19 -            -            0.001         0.003         0.001         -            -            -            -            -            -            
HYDRAULIC EXCAVATOR, CRAWLER, 70,000 LB (31,751 
KG), 2.00 CY (1.5 M3) BUCKET, 21.6' (6.6 M) MAX 235 1,172 19 -            -            0.035         0.140         0.047         -            -            -            -            -            -            
 BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  10 46 19 -            -            0.001         0.004         0.001         -            -            -            -            -            -            
 SPREADER, 85 CF (2.4 M3), DRY CHEMICAL (ADD 55 HP 
(41 KW) FARM TRACTOR)  32 160 19 -            -            0.004         0.015         0.005         -            -            -            -            -            -            
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

10 46 19 -            -            0.001         0.005         0.002         -            -            -            -            -            -            
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF 
(0.2-0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 40 196 19 -            -            0.002         0.006         0.002         -            -            -            -            -            -            
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 32 160 19 -            -            0.003         0.011         0.004         -            -            -            -            -            -            
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  10 46 19 -            -            0.001         0.003         0.001         -            -            -            -            -            -            
TRACTOR, CRAWLER (DOZER), 136-180 HP (101-134 
KW), POWERSHIFT, W/UNIVERSAL BLADE  610 3,046 19 -            -            0.070         0.279         0.093         -            -            -            -            -            -            
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  7,052 35,257 19 -            -            1.033         4.130         1.377         -            -            -            -            -            -            
 BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  146 730 19 -            -            0.012         0.048         0.016         -            -            -            -            -            -            
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CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD 1,289 6,441 19 -            -            0.230         0.921         0.307         -            -            -            -            -            -            
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

146 730 19 -            -            0.017         0.070         0.023         -            -            -            -            -            -            
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  29 141 19 -            -            0.002         0.010         0.003         -            -            -            -            -            -            
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 1,117 5,584 19 -            -            0.170         0.681         0.227         -            -            -            -            -            -            
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

242 1,210 19 -            -            0.035         0.142         0.047         -            -            -            -            -            -            
CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

60 300 19 -            -            0.004         0.014         0.005         -            -            -            -            -            -            
HYD EXCAV, CRWLR, 3.125CY BKT  

116 580 19 -            -            0.030         0.120         0.040         -            -            -            -            -            -            
HYD EXCAV, CRWLR, 1.50 CY BKT  

63 311 19 -            -            0.006         0.023         0.008         -            -            -            -            -            -            
 LDR,FE, WH, 2.75 CY, ARTIC, 936E  

134 668 19 -            -            0.016         0.064         0.021         -            -            -            -            -            -            
 LDR,FE, WH, 4.50 CY, ARTIC, 966E  

61 303 19 -            -            0.010         0.039         0.013         -            -            -            -            -            -            
LDR,FE, WH, 5.25 CY, ARTIC, 980C  

16 76 19 -            -            0.003         0.011         0.004         -            -            -            -            -            -            
PUMP,CENTRF,DW,4"D, 465GPM/40'HD  

188 940 19 -            -            0.004         0.015         0.005         -            -            -            -            -            -            
DOZER,CWLR, D-4H

990 4,950 19 -            -            0.158         0.633         0.211         -            -            -            -            -            -            
DOZER,CWLR, D-6H

495 2,473 19 -            -            0.061         0.244         0.081         -            -            -            -            -            -            
DOZER,CWLR, D-7H

296 1,476 19 -            -            0.038         0.150         0.050         -            -            -            -            -            -            
REAR DUMP BODY,  8.0CY (ADD 30,000 GVW TRUCK)  

495 2,475 19 -            -            0.030         0.119         0.040         -            -            -            -            -            -            
REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  

242 1,210 19 -            -            0.015         0.058         0.019         -            -            -            -            -            -            
TRK,HWY, 46,000 GVW, 6X4, 3 AXLE  

495 2,475 19 -            -            0.072         0.290         0.097         -            -            -            -            -            -            

-            -            -            -            -            -            -            -            -            -            -            

Contract 5 - RR Bridge Replacement at Mykawa
Backhoe Loader, 45 HP, 5/8 CY

Tractor/Loader/Backhoe 1 2,100 -            -            -            -            -            -            0.053         0.053         -            -            -            
Excavator, diesel hydraulic, crawler mounted, 1 CY

Excavators 1 1,800 -            -            -            -            -            -            0.107         0.107         -            -            -            
Grader, self-propelled, 40,000 lb.

Graders 1 1,220 -            -            -            -            -            -            0.106         0.106         -            -            -            
Pile driving hammer, air, 24,450 ft-lb

Other General Industrial Equipment 1 600 -            -            -            -            -            -            -            -            -            -            -            
AIR COMPRESSOR, 600 CFM, 150 PSI (ADD HOSE)

Air Compressors 1 -            -            -            -            -            -            0.041         0.041         -            -            -            
Sheepsfoot roller, 240 HP

Rollers 1 300 -            -            -            -            -            -            0.029         0.029         -            -            -            
Pneumatic Tire Roller, 80 HP

Rollers 1 600 -            -            -            -            -            -            0.062         0.062         -            -            -            
Front end loader 4WD, 2 ½ to 3 ½ CY, 145 HP

Tractor/Loader/Backhoe 1 1,950 -            -            -            -            -            -            0.133         0.133         -            -            -            
Vibrators, concrete, gas engine, 5 HP

Vibrators 1 200 -            -            -            -            -            -            0.092         0.092         -            -            -            
Pump, concrete, truck mounted 

Pumps 1 200 -            -            -            -            -            -            0.002         0.002         -            -            -            
Swingloader-20,000 lb capacity 175 HP

Other Construction Equipment 1 400 -            -            -            -            -            -            0.033         0.033         -            -            -            
25 Ton Telescopic Railway Crane

Cranes 1 1,500 -            -            -            -            -            -            0.056         0.056         -            -            -            
Rail Scrap Retriever

Other Construction Equipment 1 500 -            -            -            -            -            -            0.018         0.018         -            -            -            
Tie Plate Picker

Other Construction Equipment 1 260 -            -            -            -            -            -            0.009         0.009         -            -            -            
Truck, 45,000 lb GVW, 3 axle

Highway Truck 2 3,600 -            -            -            -            -            -            0.334         0.334         -            -            -            
Truck, Water, Off-Highway, 6,000 Gal

Off-Highway Truck 1 1,500 -            -            -            -            -            -            0.234         0.234         -            -            -            
Hyd. Excav, Crawler 1.5 CY

Excavators 1 1,700 -            -            -            -            -            -            0.101         0.101         -            -            -            
Rear Dump Truck 8 CY

Dumper/Tender 4 9,000 -            -            -            -            -            -            0.605         0.605         -            -            -            
Rear Dump Truck, 12 CY

Dumper/Tender 3 6,000 -            -            -            -            -            -            0.404         0.404         -            -            -            
Misc. Power Tools

Other General Industrial Equipment 1 1,670 -            -            -            -            -            -            -            -            -            -            -            
Gradall, 5/8 CY

Graders 1 1,050 -            -            -            -            -            -            0.082         0.082         -            -            -            
Oiler, Truck

Off-Highway Truck 1 1,800 -            -            -            -            -            -            0.147         0.147         -            -            -            

Contract 6 - Mykawa to Bennie Kate Upper Clear Creek Conveyance 27 -            -            -            -            -            -            -            -            -            -            -            
EP G15CA003 GRADER, MOTOR, ARTICULATED, 6X4, 12' 
BLADE W/17 TEETH SCARIFIERS  1 1 27 -            -            -            -            0.000         0.000         0.000         -            -            -            -            
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  1,842 9,206 27 -            -            -            -            -            -            -            -            -            -            -            
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

346 1,730 27 -            -            -            -            1.038         1.384         0.692         -            -            -            -            
 HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  15 75 27 -            -            -            -            0.004         0.005         0.002         -            -            -            -            
BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  15 75 27 -            -            -            -            0.004         0.005         0.003         -            -            -            -            
 SPREADER, 85 CF (2.4 M3), DRY CHEMICAL (ADD 55 HP 
(41 KW) FARM TRACTOR)  116 578 27 -            -            -            -            0.029         0.039         0.019         -            -            -            -            
 LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

15 75 27 -            -            -            -            0.004         0.006         0.003         -            -            -            -            

PBSJ 044188600
Table A-10 CO Emissions

PAGE 3 OF 5 DRAFT 4-28-2010



Hrs/Day: 10
Day/Week: 5
Week/Month: 4.5
Month/Year: 12
Hours/Year 2500

Equipment Type
Number of 

Units

Total 
Equipment 
Hours of 

Operation

Contract 
Duration 
(months)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

CO Emissions (tons per year)

TABLE A-10

CO Emissions Summary
General Reevaluation Plan Alternative

Clear Creek Flood Control Project

LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF 
(0.2-0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 77 385 27 -            -            -            -            0.006         0.009         0.004         -            -            -            -            
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 1,600 7,999 27 -            -            -            -            0.289         0.386         0.193         -            -            -            -            
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  15 75 27 -            -            -            -            0.003         0.004         0.002         -            -            -            -            
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  8,990 44,950 27 -            -            -            -            2.015         2.687         1.344         -            -            -            -            
TRUCK OPTION, DUMP BODY, REAR, 12 CY (9.2 M3) 
(ADD 45,000 LB (20,412 KG) GVW TRUCK)  1,485 7,421 27 -            -            -            -            0.163         0.218         0.109         -            -            -            -            
TRUCK TRAILER, WATER TANKER, 5,000 GAL (18,927 L) 
(ADD 50,000 LB (22,680 KG) GVW TRUCK)  512 2,558 27 -            -            -            -            0.322         0.430         0.215         -            -            -            -            
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  10,475 52,371 27 -            -            -            -            3.238         4.317         2.159         -            -            -            -            
TRUCK, HIGHWAY,  55,000 LB (24,948 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  512 2,558 27 -            -            -            -            0.250         0.333         0.166         -            -            -            -            
BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  173 865 27 -            -            -            -            0.030         0.040         0.020         -            -            -            -            
CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD 1,842 9,206 27 -            -            -            -            0.695         0.926         0.463         -            -            -            -            
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

173 865 27 -            -            -            -            0.044         0.058         0.029         -            -            -            -            
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  194 967 27 -            -            -            -            0.035         0.047         0.023         -            -            -            -            
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 1,549 7,744 27 -            -            -            -            0.499         0.665         0.332         -            -            -            -            
MIL C75GV002 CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

55 275 27 -            -            -            -            0.007         0.010         0.005         -            -            -            -            
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

622 3,108 27 -            -            -            -            0.192         0.256         0.128         -            -            -            -            
 CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

60 300 27 -            -            -            -            0.007         0.010         0.005         -            -            -            -            
 HYD EXCAV, CRWLR, 3.125CY BKT  

116 580 27 -            -            -            -            0.063         0.084         0.042         -            -            -            -            
HYD EXCAV, CRWLR, 1.50 CY BKT  

63 311 27 -            -            -            -            0.012         0.016         0.008         -            -            -            -            
LDR,FE, WH, 2.75 CY, ARTIC, 936E  

561 2,805 27 -            -            -            -            0.142         0.189         0.094         -            -            -            -            
 LDR,FE, WH, 4.50 CY, ARTIC, 966E  

156 777 27 -            -            -            -            0.053         0.071         0.036         -            -            -            -            
LDR,FE, WH, 5.25 CY, ARTIC, 980C  

39 194 27 -            -            -            -            0.014         0.019         0.010         -            -            -            -            
PUMP,CENTRF,DW,4"D, 465GPM/40'HD  

188 940 27 -            -            -            -            0.008         0.010         0.005         -            -            -            -            
DOZER,CWLR, D-6H,PS

622 3,106 27 -            -            -            -            0.162         0.216         0.108         -            -            -            -            
DOZER,CWLR, D-7H,PS 

350 1,750 27 -            -            -            -            0.094         0.125         0.063         -            -            -            -            
REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  

622 3,108 27 -            -            -            -            0.079         0.105         0.053         -            -            -            -            

     -            -            -            -            -            -            -            -            -            -            -            

Contract 9 - Hwy 288 to Mykawa Upper Clear Creek Conveyance 28 -            -            -            -            -            -            -            -            -            -            -            
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 28 -            -            -            -            -            -            0.000         0.000         0.000         -            -            
AIR COMPRESSOR, 250 CFM ( 7 CMM), 100 PSI (689 KPA) 
(ADD HOSE)  49 242 28 -            -            -            -            -            -            0.183         0.366         0.244         -            -            
PAVING BREAKER, 66 LB (30 KG) (ADD 100 CFM (2.8 
CMM) COMPRESSOR)  97 483 28 -            -            -            -            -            -            0.243         0.487         0.325         -            -            
 AIR HOSE, 1.5" (38 MM) DIA x 100' (31 M) LENGTH, 
HARDROCK (USE AS DRILLING ACCESSORY)  97 483 28 -            -            -            -            -            -            -            -            -            -            -            
 BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  1,759 8,792 28 -            -            -            -            -            -            -            -            -            -            -            
 CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

535 2,672 28 -            -            -            -            -            -            1.110         2.219         1.480         -            -            
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  2 9 28 -            -            -            -            -            -            0.000         0.001         0.000         -            -            
 BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  2 9 28 -            -            -            -            -            -            0.000         0.001         0.000         -            -            
 LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  148 736 28 -            -            -            -            -            -            0.026         0.051         0.034         -            -            
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

2 9 28 -            -            -            -            -            -            0.000         0.001         0.000         -            -            
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF 
(0.2-0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 48 239 28 -            -            -            -            -            -            0.003         0.006         0.004         -            -            
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 148 736 28 -            -            -            -            -            -            0.018         0.037         0.025         -            -            
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  2 9 28 -            -            -            -            -            -            0.000         0.000         0.000         -            -            
MAN-LIFT, LINE-TRUCK, AERIAL PLATFORM 24" (0.61 M) 
x 48" (1.2 M), 700 LB (318 KG), 46' (14 M) HEIGHT, 32' (9.8 1 3 28 -            -            -            -            -            -            0.000         0.000         0.000         -            -            
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  8,586 42,929 28 -            -            -            -            -            -            1.332         2.665         1.777         -            -            
TRUCK TRAILER, LOWBOY, 75 TON (68.0 MT), 3 AXLE 
(ADD TOWING TRUCK)  2 9 28 -            -            -            -            -            -            -            -            -            -            -            
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  8,586 42,929 28 -            -            -            -            -            -            1.838         3.675         2.450         -            -            
 TRUCK, HIGHWAY,  55,000 LB (24,948 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  2 9 28 -            -            -            -            -            -            0.001         0.001         0.001         -            -            
DUMP TRUCK, HIGHWAY, 16 - 20 CY (12.2 - 15.3 M3) 
DUMP BODY, 75,000 LBS (34,000 KG) GVW, 2 AXLE, 6X4  1 3 28 -            -            -            -            -            -            0.000         0.000         0.000         -            -            
BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  268 1,336 28 -            -            -            -            -            -            0.032         0.065         0.043         -            -            
CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD 1,759 8,792 28 -            -            -            -            -            -            0.459         0.919         0.613         -            -            
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

268 1,338 28 -            -            -            -            -            -            0.047         0.094         0.062         -            -            
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  130 650 28 -            -            -            -            -            -            0.016         0.033         0.022         -            -            
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 1,485 7,421 28 -            -            -            -            -            -            0.331         0.662         0.441         -            -            

PBSJ 044188600
Table A-10 CO Emissions

PAGE 4 OF 5 DRAFT 4-28-2010



Hrs/Day: 10
Day/Week: 5
Week/Month: 4.5
Month/Year: 12
Hours/Year 2500

Equipment Type
Number of 

Units

Total 
Equipment 
Hours of 

Operation

Contract 
Duration 
(months)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

CO Emissions (tons per year)

TABLE A-10

CO Emissions Summary
General Reevaluation Plan Alternative

Clear Creek Flood Control Project

TRK,HWY, 50,000 GVW, 6X4, 3 AXLE  
1 0 28 -            -            -            -            -            -            -            -            -            -            -            

TRUCK, WATER, OFF-HIGHWAY, 6000 GAL, W/CAT 621E 
TRACTOR  1 0 28 -            -            -            -            -            -            -            -            -            -            -            
CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

85 424 28 -            -            -            -            -            -            0.007         0.015         0.010         -            -            
ROLLR,STATIC,S/P,13T,84"W,11TIRE  

1 0 28 -            -            -            -            -            -            -            -            -            -            -            
 WATER TANK, 3000 GAL   (ADD TRK  

1 0 28 -            -            -            -            -            -            -            -            -            -            -            
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

200 998 28 -            -            -            -            -            -            0.043         0.085         0.057         -            -            
CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

60 300 28 -            -            -            -            -            -            0.005         0.010         0.007         -            -            
HYD EXCAV, CRWLR, 3.125CY BKT  

116 580 28 -            -            -            -            -            -            0.044         0.087         0.058         -            -            
 HYD EXCAV, CRWLR, 1.50 CY BKT  

63 311 28 -            -            -            -            -            -            0.009         0.017         0.011         -            -            
LDR,FE, WH, 2.75 CY, ARTIC, 936E  

864 4,320 28 -            -            -            -            -            -            0.151         0.302         0.201         -            -            
 LDR,FE, WH, 4.50 CY, ARTIC, 966E  

50 249 28 -            -            -            -            -            -            0.012         0.024         0.016         -            -            
 LDR,FE, WH, 5.25 CY, ARTIC, 980C  

13 62 28 -            -            -            -            -            -            0.003         0.006         0.004         -            -            
PUMP,CENTRF,DW,4"D, 465GPM/40'HD  

188 940 28 -            -            -            -            -            -            0.005         0.011         0.007         -            -            
DOZER,CWLR, D-6H  

455 2,275 28 -            -            -            -            -            -            0.082         0.164         0.109         -            -            
DOZER,CWLR, D-7H

539 2,694 28 -            -            -            -            -            -            0.100         0.200         0.133         -            -            
REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  

200 998 28 -            -            -            -            -            -            -            -            -            -            -            

-            -            -            -            -            -            -            -            -            -            -            

Contract 10 - Mitigation -            -            -            -            -            -            -            -            -            -            -            
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 490 2,446 0 -            -            -            -            -            0.239         0.027         -            -            -            -            
TRUCK OPTION, DUMP BODY, REAR, 12 CY (9.2 M3) 
(ADD 45,000 LB (20,412 KG) GVW TRUCK)  490 2,446 0 -            -            -            -            -            0.145         0.016         -            -            -            -            
TRUCK TRAILER, WATER TANKER, 5,000 GAL (18,927 L) 
(ADD 50,000 LB (22,680 KG) GVW TRUCK)  448 2,238 0 -            -            -            -            -            0.761         0.085         -            -            -            -            
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  490 2,446 0 -            -            -            -            -            0.408         0.045         -            -            -            -            
TRUCK, HIGHWAY,  55,000 LB (24,948 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  448 2,238 0 -            -            -            -            -            0.590         0.066         -            -            -            -            
BLADE, ANGLE, HYDR      (FOR D4  

320 1,600 0 -            -            -            -            -            -            -            -            -            -            -            
 DOZER,CWLR, D-4H,PS  (ADD BLADE)  

320 1,600 0 -            -            -            -            -            0.292         0.032         -            -            -            -            
REAR DUMP BODY,  8.0CY (ADD 30,000 GVW TRUCK)  

80 400 0 -            -            -            -            -            -            -            -            -            -            -            
TRK,HWY, 46,000 GVW, 6X4, 3 AXLE  

80 400 0 -            -            -            -            -            0.067         0.007         -            -            -            -            

TOTALS -         -         5.61       16.18     18.86     28.04     15.36     14.85     8.14       -         -         
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Hrs/Day: 10
Day/Week: 5
Week/Month: 4.5
Month/Year: 12
Hours/Year 2500

Equipment Type
Number of 

Units

Total 
Equipment 
Hours of 

Operation

Contract 
Duration 
(months)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Contract 1 - Mud Gully Conveyance 9 -                   -           -           -           -           -           -                 -           -           -          -          
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 9 -                   -           0.000       0.000       -           -           -                 -           -           -          -          
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  60 300 9 -                   -           -           -           -           -           -                 -           -           -          -          
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

6 26 9 -                   -           0.000       0.000       -           -           -                 -           -           -          -          
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  9 45 9 -                   -           0.001       0.002       -           -           -                 -           -           -          -          
BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 1.5CY 
HYD EXCV)  9 45 9 -                   -           0.001       0.002       -           -           -                 -           -           -          -          
LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  32 160 9 -                   -           0.002       0.003       -           -           -                 -           -           -          -          
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

9 45 9 -                   -           0.001       0.001       -           -           -                 -           -           -          -          
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF (0.2-
0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 KG)  1 4 9 -                   -           0.000       0.000       -           -           -                 -           -           -          -          
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT END 
BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) DIPPER, 32 160 9 -                   -           0.001       0.002       -           -           -                 -           -           -          -          
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  9 45 9 -                   -           0.000       0.000       -           -           -                 -           -           -          -          
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  293 1,463 9 -                   -           0.034       0.068       -           -           -                 -           -           -          -          
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  293 1,463 9 -                   -           0.055       0.109       -           -           -                 -           -           -          -          
BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  3 13 9 -                   -           0.000       0.000       -           -           -                 -           -           -          -          
 CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD BUCKET)  60 300 9 -                   -           0.012       0.025       -           -           -                 -           -           -          -          
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

3 13 9 -                   -           0.000       0.001       -           -           -                 -           -           -          -          
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 47 234 9 -                   -           0.009       0.018       -           -           -                 -           -           -          -          
 CONC VIBRATOR, 2.50D, EL,HI-FREQ (ADD 2KV 
GENERATOR)  497 2,482 9 -                   -           -           -           -           -           -                 -           -           -          -          
CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

60 300 9 -                   -           0.005       0.011       -           -           -                 -           -           -          -          
GENERATOR, 5.5 KW, 120/240V,PORT  

249 1,241 9 -                   -           0.001       0.001       -           -           -                 -           -           -          -          
HYD EXCAV, CRWLR, 3.125CY BKT  

19 94 9 -                   -           0.005       0.009       -           -           -                 -           -           -          -          
HYD EXCAV, CRWLR, 1.50 CY BKT  

11 51 9 -                   -           0.001       0.002       -           -           -                 -           -           -          -          
 LDR,FE, CRWLR, 1.50 CY  

4 20 9 -                   -           0.000       0.001       -           -           -                 -           -           -          -          
 LDR,FE, WH, 2.75 CY, ARTIC, 936E  

61 304 9 -                   -           0.004       0.007       -           -           -                 -           -           -          -          
PUMP,CENTRF,DW,4"D, 465GPM/40'HD  

188 940 9 -                   -           0.003       0.005       -           -           -                 -           -           -          -          
BLADE, ANGLE, HYDR, D-6 (ADD D-6 TRACTOR DOZER)  

54 270 9 -                   -           0.007       0.014       -           -           -                 -           -           -          -          
 BLADE, UNIVERSAL, HYDR, D-7 (ADD D-7 TRACTOR 
DOZER)  80 398 9 -                   -           0.021       0.042       -           -           -                 -           -           -          -          
DOZER,CWLR, D-6H,PS (ADD BLADE & ATTACHMENTS)  

54 270 9 -                   -           0.007       0.014       -           -           -                 -           -           -          -          
DOZER,CWLR, D-7H,PS (ADD BLADE & ATTACHMENTS)  

80 398 9 -                   -           0.013       0.026       -           -           -                 -           -           -          -          
MISC. POWER TOOLS  

337 1,683 9 -                   -           -           -           -           -           -                 -           -           -          -          
 Haul,12CY (91M3) Trk, 6 Mi(10Km)  

4 20 9 -                   -           0.001       0.002       -           -           -                 -           -           -          -          

-                   -           -           -           -           -           -                 -           -           -          -          

Contract 2 - Turkey Creek Conveyance 8 -                   -           -           -           -           -           -                 -           -           -          -          
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 8 -                   -           -           -           -           0.000       -                 -           -           -          -          
 BRUSH CHIPPER, 12" (305 MM) DIA LOG DISC TYPE 
CUTTER, TRAILER MOUNTED  124 620 8 -                   -           -           -           -           0.006       -                 -           -           -          -          
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  545 2,725 8 -                   -           -           -           -           -           -                 -           -           -          -          
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

248 1,240 8 -                   -           -           -           -           0.001       -                 -           -           -          -          
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  11 51 8 -                   -           -           -           -           0.004       -                 -           -           -          -          
 BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 1.5CY 
HYD EXCV)  11 51 8 -                   -           -           -           -           0.004       -                 -           -           -          -          
LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  92 456 8 -                   -           -           -           -           0.014       -                 -           -           -          -          
 LOADER, FRONT END, CRAWLER, 1.50 CY  (1.2 M3) 
BUCKET  1 1 8 -                   -           -           -           -           0.000       -                 -           -           -          -          
LOADER, FRONT END, CRAWLER, 2.60 CY (2.0 M3) 
BUCKET  124 620 8 -                   -           -           -           -           0.015       -                 -           -           -          -          
 LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

11 51 8 -                   -           -           -           -           0.002       -                 -           -           -          -          
 FRONT END, WHEEL, SKID-STEER, 9-11 CF (0.2-0.3 M3), 
60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 KG)  2 6 8 -                   -           -           -           -           0.000       -                 -           -           -          -          
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT END 
BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) DIPPER, 92 456 8 -                   -           -           -           -           0.007       -                 -           -           -          -          
 LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  11 51 8 -                   -           -           -           -           0.001       -                 -           -           -          -          
TRACTOR, CRAWLER (DOZER), 300-340 HP (224-254 KW), 
POWERSHIFT, W/UNIVERSAL BLADE  1 1 8 -                   -           -           -           -           0.000       -                 -           -           -          -          

SO2 Emissions (tons per year)

TABLE A-11

SO2 Emissions Summary
General Reevaluation Plan Alternative

Clear Creek Flood Control Project

PBSJ 044188600
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Hrs/Day: 10
Day/Week: 5
Week/Month: 4.5
Month/Year: 12

TABLE A-11

SO2 Emissions Summary
General Reevaluation Plan Alternative

Clear Creek Flood Control Project

TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  2,661 13,305 8 -                   -           -           -           -           0.925       -                 -           -           -          -          
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  2,661 13,305 8 -                   -           -           -           -           1.494       -                 -           -           -          -          
MAP A10ET001 

1 1 8 -                   -           -           -           -           -           -                 -           -           -          -          
CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD BUCKET)  545 2,725 8 -                   -           -           -           -           0.335       -                 -           -           -          -          
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 426 2,129 8 -                   -           -           -           -           0.249       -                 -           -           -          -          
TRK,HWY, 50,000 GVW, 6X4, 3 AXLE  

1 0 8 -                   -           -           -           -           -           -                 -           -           -          -          
TRUCK, WATER, OFF-HIGHWAY, 6000 GAL, W/CAT 621E 
TRACTOR  1 1 8 -                   -           -           -           -           0.000       -                 -           -           -          -          
 ROLLR,STATIC,S/P,13T,84"W,11TIRE  

1 0 8 -                   -           -           -           -           -           -                 -           -           -          -          
WATER TANK, 3000 GAL   (ADD TRK  

1 0 8 -                   -           -           -           -           -           -                 -           -           -          -          
LDR,FE, WH, 2.75 CY, ARTIC, 936E  

77 383 8 -                   -           -           -           -           0.014       -                 -           -           -          -          
DOZER,CWLR, D-7H,PS (ADD BLADE & ATTACHMENTS)  

181 902 8 -                   -           -           -           -           0.088       -                 -           -           -          -          

-                   -           -           -           -           -           -                 -           -           -          -          

Contract 3 - Mary's Creek Conveyance 11 -                   -           -           -           -           -           -                 -           -           -          -          
 GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 11 -                   -           -           -           0.000       0.000       -                 -           -           -          -          
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  739 3,692 11 -                   -           -           -           -           -           -                 -           -           -          -          
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

13 64 11 -                   -           -           -           0.000       0.000       -                 -           -           -          -          
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  17 84 11 -                   -           -           -           0.005       0.002       -                 -           -           -          -          
BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 1.5CY 
HYD EXCV)  17 84 11 -                   -           -           -           0.005       0.002       -                 -           -           -          -          
LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  96 476 11 -                   -           -           -           0.010       0.004       -                 -           -           -          -          
LOADER, FRONT END, CRAWLER, 1.50 CY  (1.2 M3) 
BUCKET  1 0 11 -                   -           -           -           -           -           -                 -           -           -          -          
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

17 84 11 -                   -           -           -           0.002       0.001       -                 -           -           -          -          
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF (0.2-
0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 KG)  2 8 11 -                   -           -           -           0.000       0.000       -                 -           -           -          -          
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT END 
BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) DIPPER, 96 476 11 -                   -           -           -           0.005       0.002       -                 -           -           -          -          
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  17 84 11 -                   -           -           -           0.001       0.000       -                 -           -           -          -          
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  3,606 18,027 11 -                   -           -           -           0.911       0.342       -                 -           -           -          -          
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  3,606 18,027 11 -                   -           -           -           1.472       0.552       -                 -           -           -          -          
DUMP TRUCK, HIGHWAY, 16 - 20 CY (12.2 - 15.3 M3) 
DUMP BODY, 75,000 LBS (34,000 KG) GVW, 2 AXLE, 6X4  3 15 11 -                   -           -           -           0.001       0.000       -                 -           -           -          -          
 BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  7 32 11 -                   -           -           -           0.001       0.000       -                 -           -           -          -          
 CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD BUCKET)  739 3,692 11 -                   -           -           -           0.331       0.124       -                 -           -           -          -          
 LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

8 40 11 -                   -           -           -           0.002       0.001       -                 -           -           -          -          
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  144 717 11 -                   -           -           -           0.050       0.019       -                 -           -           -          -          
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 577 2,884 11 -                   -           -           -           0.246       0.092       -                 -           -           -          -          
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

246 1,227 11 -                   -           -           -           0.100       0.038       -                 -           -           -          -          
 LDR,FE, WH, 2.75 CY, ARTIC, 936E  

222 1,106 11 -                   -           -           -           0.029       0.011       -                 -           -           -          -          
LDR,FE, WH, 4.50 CY, ARTIC, 966E  

62 307 11 -                   -           -           -           0.011       0.004       -                 -           -           -          -          
LDR,FE, WH, 5.25 CY, ARTIC, 980C  

16 77 11 -                   -           -           -           0.003       0.001       -                 -           -           -          -          
DOZER,CWLR, D-6H,

82 409 11 -                   -           -           -           0.024       0.009       -                 -           -           -          -          
DOZER,CWLR, D-7H

155 774 11 -                   -           -           -           0.055       0.021       -                 -           -           -          -          
REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  

246 1,227 11 -                   -           -           -           0.041       0.015       -                 -           -           -          -          

-                   -           -           -           -           -           -                 -           -           -          -          

Contract 4 - Lower Clear Creek Conveyance 19 -                   -           -           -           -           -           -                 -           -           -          -          
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 19 -                   -           0.000       0.000       0.000       -           -                 -           -           -          -          
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  1,289 6,441 19 -                   -           -           -           -           -           -                 -           -           -          -          
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

293 1,461 19 -                   -           0.000       0.001       0.000       -           -                 -           -           -          -          
HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  10 46 19 -                   -           0.000       0.002       0.001       -           -                 -           -           -          -          
HYDRAULIC EXCAVATOR, CRAWLER, 70,000 LB (31,751 
KG), 2.00 CY (1.5 M3) BUCKET, 21.6' (6.6 M) MAX DIGGING 235 1,172 19 -                   -           0.021       0.086       0.029       -           -                 -           -           -          -          
 BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 1.5CY 
HYD EXCV)  10 46 19 -                   -           0.001       0.002       0.001       -           -                 -           -           -          -          
 SPREADER, 85 CF (2.4 M3), DRY CHEMICAL (ADD 55 HP 
(41 KW) FARM TRACTOR)  32 160 19 -                   -           0.001       0.003       0.001       -           -                 -           -           -          -          
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

10 46 19 -                   -           0.000       0.001       0.000       -           -                 -           -           -          -          
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF (0.2-
0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 KG)  40 196 19 -                   -           0.000       0.001       0.000       -           -                 -           -           -          -          
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LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT END 
BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) DIPPER, 32 160 19 -                   -           0.000       0.002       0.001       -           -                 -           -           -          -          
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  10 46 19 -                   -           0.000       0.000       0.000       -           -                 -           -           -          -          
TRACTOR, CRAWLER (DOZER), 136-180 HP (101-134 KW), 
POWERSHIFT, W/UNIVERSAL BLADE  610 3,046 19 -                   -           0.042       0.169       0.056       -           -                 -           -           -          -          
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  7,052 35,257 19 -                   -           0.625       2.500       0.833       -           -                 -           -           -          -          
 BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  146 730 19 -                   -           0.005       0.020       0.007       -           -                 -           -           -          -          
CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD BUCKET)  1,289 6,441 19 -                   -           0.125       0.501       0.167       -           -                 -           -           -          -          
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

146 730 19 -                   -           0.009       0.036       0.012       -           -                 -           -           -          -          
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  29 141 19 -                   -           0.000       0.001       0.000       -           -                 -           -           -          -          
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 1,117 5,584 19 -                   -           0.103       0.413       0.138       -           -                 -           -           -          -          
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

242 1,210 19 -                   -           0.021       0.086       0.029       -           -                 -           -           -          -          
CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

60 300 19 -                   -           0.003       0.010       0.003       -           -                 -           -           -          -          
HYD EXCAV, CRWLR, 3.125CY BKT  

116 580 19 -                   -           0.014       0.055       0.018       -           -                 -           -           -          -          
HYD EXCAV, CRWLR, 1.50 CY BKT  

63 311 19 -                   -           0.003       0.012       0.004       -           -                 -           -           -          -          
 LDR,FE, WH, 2.75 CY, ARTIC, 936E  

134 668 19 -                   -           0.004       0.015       0.005       -           -                 -           -           -          -          
 LDR,FE, WH, 4.50 CY, ARTIC, 966E  

61 303 19 -                   -           0.002       0.010       0.003       -           -                 -           -           -          -          
LDR,FE, WH, 5.25 CY, ARTIC, 980C  

16 76 19 -                   -           0.001       0.003       0.001       -           -                 -           -           -          -          
PUMP,CENTRF,DW,4"D, 465GPM/40'HD  

188 940 19 -                   -           0.001       0.005       0.002       -           -                 -           -           -          -          
DOZER,CWLR, D-4H

990 4,950 19 -                   -           0.034       0.135       0.045       -           -                 -           -           -          -          
DOZER,CWLR, D-6H

495 2,473 19 -                   -           0.031       0.126       0.042       -           -                 -           -           -          -          
DOZER,CWLR, D-7H

296 1,476 19 -                   -           0.023       0.091       0.030       -           -                 -           -           -          -          
REAR DUMP BODY,  8.0CY (ADD 30,000 GVW TRUCK)  

495 2,475 19 -                   -           0.018       0.072       0.024       -           -                 -           -           -          -          
REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  

242 1,210 19 -                   -           0.009       0.035       0.012       -           -                 -           -           -          -          
TRK,HWY, 46,000 GVW, 6X4, 3 AXLE  

495 2,475 19 -                   -           0.044       0.175       0.058       -           -                 -           -           -          -          

-                   -           -           -           -           -           -                 -           -           -          -          

Contract 5 - RR Bridge Replacement at Mykawa
Backhoe Loader, 45 HP, 5/8 CY

Tractor/Loader/Backhoe 1 2,100 -                   -           -           -           -           -           0.011              0.011       -           -          -          
Excavator, diesel hydraulic, crawler mounted, 1 CY

Excavators 1 1,800 -                   -           -           -           -           -           0.056              0.056       -           -          -          
Grader, self-propelled, 40,000 lb.

Graders 1 1,220 -                   -           -           -           -           -           0.055              0.055       -           -          -          
Pile driving hammer, air, 24,450 ft-lb

Other General Industrial Equipment 1 600 -                   -           -           -           -           -           -                 -           -           -          -          
AIR COMPRESSOR, 600 CFM, 150 PSI (ADD HOSE)

Air Compressors 1 -                   -           -           -           -           -           0.025              0.025       -           -          -          
Sheepsfoot roller, 240 HP

Rollers 1 300 -                   -           -           -           -           -           0.018              0.018       -           -          -          
Pneumatic Tire Roller, 80 HP

Rollers 1 600 -                   -           -           -           -           -           0.013              0.013       -           -          -          
Front end loader 4WD, 2 ½ to 3 ½ CY, 145 HP

Tractor/Loader/Backhoe 1 1,950 -                   -           -           -           -           -           0.029              0.029       -           -          -          
Vibrators, concrete, gas engine, 5 HP

Vibrators 1 200 -                   -           -           -           -           -           0.000              0.000       -           -          -          
Pump, concrete, truck mounted 

Pumps 1 200 -                   -           -           -           -           -           0.001              0.001       -           -          -          
Swingloader-20,000 lb capacity 175 HP

Other Construction Equipment 1 400 -                   -           -           -           -           -           0.017              0.017       -           -          -          
25 Ton Telescopic Railway Crane

Cranes 1 1,500 -                   -           -           -           -           -           0.040              0.040       -           -          -          
Rail Scrap Retriever

Other Construction Equipment 1 500 -                   -           -           -           -           -           0.006              0.006       -           -          -          
Tie Plate Picker

Other Construction Equipment 1 260 -                   -           -           -           -           -           0.003              0.003       -           -          -          
Truck, 45,000 lb GVW, 3 axle

Highway Truck 2 3,600 -                   -           -           -           -           -           0.202              0.202       -           -          -          
Truck, Water, Off-Highway, 6,000 Gal

Off-Highway Truck 1 1,500 -                   -           -           -           -           -           0.121              0.121       -           -          -          
Hyd. Excav, Crawler 1.5 CY

Excavators 1 1,700 -                   -           -           -           -           -           0.053              0.053       -           -          -          
Rear Dump Truck 8 CY

Dumper/Tender 4 9,000 -                   -           -           -           -           -           0.313              0.313       -           -          -          
Rear Dump Truck, 12 CY

Dumper/Tender 3 6,000 -                   -           -           -           -           -           0.209              0.209       -           -          -          
Misc. Power Tools

Other General Industrial Equipment 1 1,670 -                   -           -           -           -           -           -                 -           -           -          -          
Gradall, 5/8 CY

Graders 1 1,050 -                   -           -           -           -           -           0.042              0.042       -           -          -          
Oiler, Truck

Off-Highway Truck 1 1,800 -                   -           -           -           -           -           0.077              0.077       -           -          -          

Contract 6 - Mykawa to Bennie Kate Upper Clear Creek Conveyance 27 -                   -           -           -           -           -           -                 -           -           -          -          
EP G15CA003 GRADER, MOTOR, ARTICULATED, 6X4, 12' 
BLADE W/17 TEETH SCARIFIERS  1 1 27 -                   -           -           -           0.000       0.000       0.000              -           -           -          -          
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BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  1,842 9,206 27 -                   -           -           -           -           -           -                 -           -           -          -          
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

346 1,730 27 -                   -           -           -           0.000       0.001       0.000              -           -           -          -          
 HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  15 75 27 -                   -           -           -           0.002       0.002       0.001              -           -           -          -          
BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 1.5CY 
HYD EXCV)  15 75 27 -                   -           -           -           0.002       0.003       0.001              -           -           -          -          
 SPREADER, 85 CF (2.4 M3), DRY CHEMICAL (ADD 55 HP 
(41 KW) FARM TRACTOR)  116 578 27 -                   -           -           -           0.006       0.008       0.004              -           -           -          -          
 LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

15 75 27 -                   -           -           -           0.001       0.001       0.001              -           -           -          -          
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF (0.2-
0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 KG)  77 385 27 -                   -           -           -           0.001       0.002       0.001              -           -           -          -          
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT END 
BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) DIPPER, 1,600 7,999 27 -                   -           -           -           0.040       0.053       0.027              -           -           -          -          
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  15 75 27 -                   -           -           -           0.000       0.001       0.000              -           -           -          -          
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  8,990 44,950 27 -                   -           -           -           1.041       1.389       0.694              -           -           -          -          
TRUCK OPTION, DUMP BODY, REAR, 12 CY (9.2 M3) (ADD 
45,000 LB (20,412 KG) GVW TRUCK)  1,485 7,421 27 -                   -           -           -           0.099       0.132       0.066              -           -           -          -          
TRUCK TRAILER, WATER TANKER, 5,000 GAL (18,927 L) 
(ADD 50,000 LB (22,680 KG) GVW TRUCK)  512 2,558 27 -                   -           -           -           0.167       0.222       0.111              -           -           -          -          
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  10,475 52,371 27 -                   -           -           -           1.960       2.613       1.306              -           -           -          -          
TRUCK, HIGHWAY,  55,000 LB (24,948 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  512 2,558 27 -                   -           -           -           0.129       0.172       0.086              -           -           -          -          
BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  173 865 27 -                   -           -           -           0.013       0.017       0.008              -           -           -          -          
CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD BUCKET)  1,842 9,206 27 -                   -           -           -           0.378       0.504       0.252              -           -           -          -          
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

173 865 27 -                   -           -           -           0.023       0.030       0.015              -           -           -          -          
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  194 967 27 -                   -           -           -           0.005       0.006       0.003              -           -           -          -          
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 1,549 7,744 27 -                   -           -           -           0.302       0.403       0.202              -           -           -          -          
MIL C75GV002 CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

55 275 27 -                   -           -           -           0.006       0.008       0.004              -           -           -          -          
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

622 3,108 27 -                   -           -           -           0.116       0.155       0.078              -           -           -          -          
 CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

60 300 27 -                   -           -           -           0.005       0.007       0.004              -           -           -          -          
 HYD EXCAV, CRWLR, 3.125CY BKT  

116 580 27 -                   -           -           -           0.029       0.039       0.019              -           -           -          -          
HYD EXCAV, CRWLR, 1.50 CY BKT  

63 311 27 -                   -           -           -           0.006       0.009       0.004              -           -           -          -          
LDR,FE, WH, 2.75 CY, ARTIC, 936E  

561 2,805 27 -                   -           -           -           0.034       0.046       0.023              -           -           -          -          
 LDR,FE, WH, 4.50 CY, ARTIC, 966E  

156 777 27 -                   -           -           -           0.013       0.017       0.009              -           -           -          -          
LDR,FE, WH, 5.25 CY, ARTIC, 980C  

39 194 27 -                   -           -           -           0.003       0.005       0.002              -           -           -          -          
PUMP,CENTRF,DW,4"D, 465GPM/40'HD  

188 940 27 -                   -           -           -           0.003       0.003       0.002              -           -           -          -          
DOZER,CWLR, D-6H,PS

622 3,106 27 -                   -           -           -           0.083       0.111       0.056              -           -           -          -          
DOZER,CWLR, D-7H,PS 

350 1,750 27 -                   -           -           -           0.057       0.076       0.038              -           -           -          -          
REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  

622 3,108 27 -                   -           -           -           0.048       0.064       0.032              -           -           -          -          

     -                   -           -           -           -           -           -                 -           -           -          -          

Contract 7 - Hwy 288 to Mykawa Upper Clear Creek Conveyance 28 -                   -           -           -           -           -           -                 -           -           -          -          
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 28 -                   -           -           -           -           -           0.000              0.000       0.000       -          -          
AIR COMPRESSOR, 250 CFM ( 7 CMM), 100 PSI (689 KPA) 
(ADD HOSE)  49 242 28 -                   -           -           -           -           -           0.000              0.001       0.000       -          -          
PAVING BREAKER, 66 LB (30 KG) (ADD 100 CFM (2.8 
CMM) COMPRESSOR)  97 483 28 -                   -           -           -           -           -           0.000              0.001       0.001       -          -          
 AIR HOSE, 1.5" (38 MM) DIA x 100' (31 M) LENGTH, 
HARDROCK (USE AS DRILLING ACCESSORY)  97 483 28 -                   -           -           -           -           -           -                 -           -           -          -          
 BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  1,759 8,792 28 -                   -           -           -           -           -           -                 -           -           -          -          
 CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

535 2,672 28 -                   -           -           -           -           -           0.000              0.001       0.001       -          -          
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  2 9 28 -                   -           -           -           -           -           0.000              0.000       0.000       -          -          
 BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 1.5CY 
HYD EXCV)  2 9 28 -                   -           -           -           -           -           0.000              0.000       0.000       -          -          
 LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  148 736 28 -                   -           -           -           -           -           0.005              0.010       0.007       -          -          
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

2 9 28 -                   -           -           -           -           -           0.000              0.000       0.000       -          -          
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF (0.2-
0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 KG)  48 239 28 -                   -           -           -           -           -           0.001              0.001       0.001       -          -          
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT END 
BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) DIPPER, 148 736 28 -                   -           -           -           -           -           0.003              0.005       0.003       -          -          
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  2 9 28 -                   -           -           -           -           -           0.000              0.000       0.000       -          -          
MAN-LIFT, LINE-TRUCK, AERIAL PLATFORM 24" (0.61 M) x 
48" (1.2 M), 700 LB (318 KG), 46' (14 M) HEIGHT, 32' (9.8 M) 1 3 28 -                   -           -           -           -           -           0.000              0.000       0.000       -          -          
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  8,586 42,929 28 -                   -           -           -           -           -           0.689              1.377       0.918       -          -          
TRUCK TRAILER, LOWBOY, 75 TON (68.0 MT), 3 AXLE 
(ADD TOWING TRUCK)  2 9 28 -                   -           -           -           -           -           -                 -           -           -          -          
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  8,586 42,929 28 -                   -           -           -           -           -           1.112              2.224       1.483       -          -          
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 TRUCK, HIGHWAY,  55,000 LB (24,948 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  2 9 28 -                   -           -           -           -           -           0.000              0.001       0.000       -          -          
DUMP TRUCK, HIGHWAY, 16 - 20 CY (12.2 - 15.3 M3) 
DUMP BODY, 75,000 LBS (34,000 KG) GVW, 2 AXLE, 6X4  1 3 28 -                   -           -           -           -           -           0.000              0.000       0.000       -          -          
BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  268 1,336 28 -                   -           -           -           -           -           0.014              0.027       0.018       -          -          
CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD BUCKET)  1,759 8,792 28 -                   -           -           -           -           -           0.250              0.500       0.333       -          -          
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

268 1,338 28 -                   -           -           -           -           -           0.024              0.048       0.032       -          -          
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  130 650 28 -                   -           -           -           -           -           0.002              0.005       0.003       -          -          
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 1,485 7,421 28 -                   -           -           -           -           -           0.201              0.401       0.267       -          -          
TRK,HWY, 50,000 GVW, 6X4, 3 AXLE  

1 0 28 -                   -           -           -           -           -           -                 -           -           -          -          
TRUCK, WATER, OFF-HIGHWAY, 6000 GAL, W/CAT 621E 
TRACTOR  1 0 28 -                   -           -           -           -           -           -                 -           -           -          -          
CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

85 424 28 -                   -           -           -           -           -           0.005              0.010       0.007       -          -          
ROLLR,STATIC,S/P,13T,84"W,11TIRE  

1 0 28 -                   -           -           -           -           -           -                 -           -           -          -          
 WATER TANK, 3000 GAL   (ADD TRK  

1 0 28 -                   -           -           -           -           -           -                 -           -           -          -          
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

200 998 28 -                   -           -           -           -           -           0.026              0.052       0.034       -          -          
CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

60 300 28 -                   -           -           -           -           -           0.004              0.007       0.005       -          -          
HYD EXCAV, CRWLR, 3.125CY BKT  

116 580 28 -                   -           -           -           -           -           0.020              0.040       0.027       -          -          
 HYD EXCAV, CRWLR, 1.50 CY BKT  

63 311 28 -                   -           -           -           -           -           0.004              0.009       0.006       -          -          
LDR,FE, WH, 2.75 CY, ARTIC, 936E  

864 4,320 28 -                   -           -           -           -           -           0.036              0.073       0.049       -          -          
 LDR,FE, WH, 4.50 CY, ARTIC, 966E  

50 249 28 -                   -           -           -           -           -           0.003              0.006       0.004       -          -          
 LDR,FE, WH, 5.25 CY, ARTIC, 980C  

13 62 28 -                   -           -           -           -           -           0.001              0.002       0.001       -          -          
PUMP,CENTRF,DW,4"D, 465GPM/40'HD  

188 940 28 -                   -           -           -           -           -           0.002              0.004       0.002       -          -          
DOZER,CWLR, D-6H  

455 2,275 28 -                   -           -           -           -           -           0.042              0.085       0.056       -          -          
DOZER,CWLR, D-7H

539 2,694 28 -                   -           -           -           -           -           0.061              0.121       0.081       -          -          
REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  

200 998 28 -                   -           -           -           -           -           -                 -           -           -          -          

-                   -           -           -           -           -           -                 -           -           -          -          

Contract 10 - Mitigation -                   -           -           -           -           -           -                 -           -           -          -          
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT END 
BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) DIPPER, 490 2,446 0 -                   -           -           -           -           0.033       0.004              -           -           -          -          
TRUCK OPTION, DUMP BODY, REAR, 12 CY (9.2 M3) (ADD 
45,000 LB (20,412 KG) GVW TRUCK)  490 2,446 0 -                   -           -           -           -           0.088       0.010              -           -           -          -          
TRUCK TRAILER, WATER TANKER, 5,000 GAL (18,927 L) 
(ADD 50,000 LB (22,680 KG) GVW TRUCK)  448 2,238 0 -                   -           -           -           -           0.393       0.044              -           -           -          -          
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  490 2,446 0 -                   -           -           -           -           0.247       0.027              -           -           -          -          
TRUCK, HIGHWAY,  55,000 LB (24,948 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  448 2,238 0 -                   -           -           -           -           0.305       0.034              -           -           -          -          
BLADE, ANGLE, HYDR      (FOR D4  

320 1,600 0 -                   -           -           -           -           -           -                 -           -           -          -          
 DOZER,CWLR, D-4H,PS  (ADD BLADE)  

320 1,600 0 -                   -           -           -           -           0.062       0.007              -           -           -          -          
REAR DUMP BODY,  8.0CY (ADD 30,000 GVW TRUCK)  

80 400 0 -                   -           -           -           -           -           -                 -           -           -          -          
TRK,HWY, 46,000 GVW, 6X4, 3 AXLE  

80 400 0 -                   -           -           -           -           0.040       0.004              -           -           -          -          

TOTALS -              -        1.33      4.94      9.40      11.66    6.97           6.30      3.34      -      -      

PBSJ 044188600
Table A-11 SO2 Emissions
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Appendix I 

Clear Creek Flood Risk Management Project 
Cumulative Impacts Analysis 

Brazoria, Fort Bend, Galveston, and Harris Counties, Texas 

CUMULATIVE IMPACTS ANALYSIS 

Past or Present Actions 

Primarily rural until the 1970s, the suburban growth of Fort Bend and Brazoria counties has been 
closely tied to the economic prosperity of Houston (Auch et al., 2004). Recent development in 
the study area is in the form of suburban-style master-planned communities. Commercial and 
industrial land uses in the study area are fewer, located along Beltway 8, Interstate Highway 45 
(I-45), and State Highway (SH) 146. Population growth and subsequent development has been 
highest in Missouri City (490.5 percent increase 1970 to 1980), Friendswood (112.8 percent 
increase 1980 to 1990), and Fresno (107.5 percent increase 1990 to 2000). Compared to the other 
counties in the study area, Galveston County experienced the lowest overall increase over the 
same 40-year time period; however, overall, the study area has experienced an increase in 
population between 1970 and 2000 (Appendix G). Generally, the most intensive development is 
found in the rapidly growing areas immediately adjacent to the major roadways (SH 288, Sam 
Houston Tollway/Beltway 8, SH 35, I-45, and SH 146). 

Development associated with this growth has contributed to the loss of undeveloped land (which 
may provide ecologically important functions such as provision of wildlife habitat or flood 
abatement, given the presence of wetlands). Study area development has increased impervious 
cover within the Clear Creek watershed. 

Brio/Dixie Oil Superfund Site Remediation 

According to the U.S. Environmental Protection Agency (EPA) EnviroFacts database and 
mapper, the EPA tracks approximately 467 Superfund sites in Texas; of those, approximately 20 
fall within the study area counties (EPA, 2007), and as noted in Section 3.8 of the Supplemental 
Environmental Impact Statement (SEIS), two sites are of potential concern for the Clear Creek 
Project. The two sites (EPA Nos. TXD980625453 and TXD089793046) are one location: 
approximately 50+ acres on both sides of Dixie Farm Road, north of Clear Creek, west of Turkey 
Creek, southwest of Beamer (Hall) Road, and intersected by Mud Gully, near Friendswood. The 
site is associated with the abandoned Brio Refinery and the Dixie Oil Processors (27 TexReg 
6896, August 2, 2002; EPA, 2008). The original 1988 remediation Record of Decision was 
amended in 1997. Main cleanup components for the site(s) included the following: remove 
surface tanks, dispose of residuals, cover the site with 6 inches of topsoil and grade to promote 
runoff, channelize Mud Gully to remove flow restrictions and improve long-term maintenance 
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and stability, install a sub-grade barrier wall to limit the potential for off-site migration of 
contaminated groundwater, and add a composite cap (including a gas collection layer, flexible 
membrane layer, compacted clay, and topsoil to promote vegetation growth) (EPA, 1997, 2002). 
A 1998 study concluded that the Brio sites would not be disturbed by flood control projects on 
Clear Creek; sediment sampling and analysis were conducted, and results indicated that many of 
the contaminants of concern were not present in samples collected from Clear Creek (Espey, 
Huston & Associates, Inc., 1998). In 2006, the Brio/Dixie Oil site was removed from the 
National Priority List (NPL) (71 FR 120:35810–35813). Deletion from the NPL does not 
preclude future actions under Superfund; however, this project is included in the Past Actions 
cumulative impacts analysis as the project is currently in an operations and maintenance phase. 
Impacts available through this site’s environmental documents are included in Table 4.15-2 of 
the SEIS. 

Weiner Development Corporation Shopping Center 

The project is located immediately southwest of the intersection of the I-45 south frontage road 
and El Dorado Boulevard, north of the Baybrook Mall, near Friendswood, Harris County, Texas 
(General Land Office [GLO], 1999). The Weiner Development Corporation proposed to fill 
4.03 acres of isolated depressional wetlands on a 76.62-acre site for the construction of a 
shopping center. As mitigation for the project impacts, the applicant proposed to place a 46-acre 
tract, including 16 acres of jurisdictional wetlands, into a conservation easement (U.S. Army 
Corps of Engineers [USACE] permit application #21714). While an environmental document 
was not publicly available, impacts are included in Table 4.15-2 of the SEIS for the resources 
where impacts are known from the above-referenced sources.  

Rail Build-Out to the Bayport Loop 

On August 30, 2001, San Jacinto Rail Limited (SJRL) and the Burlington Northern and Santa Fe 
Railway (BNSF) filed a petition with the U.S. Department of Transportation Surface 
Transportation Board (STB) pursuant to 49 USC 10502 for authority for construction by SJRL 
and operation by BNSF of a new rail line near Houston, Harris County, Texas. The project, 
known as the Bayport Loop Build-Out, involved construction of approximately 12.8 miles of 
new rail line to serve the petrochemical industries in the Bayport Industrial District (Bayport 
Loop). The project included rail operations to and from the new rail line near Ellington Field 
over trackage rights on Union Pacific Railroad Company’s (UP) Galveston Houston and 
Henderson Railroad Company (GH&H) line and UP’s East Belt, Terminal, Lafayette, and 
Baytown subdivisions to the storage yard operated by CMC Railroad at Dayton, approximately 
30 miles east of Houston. Several Federal agencies were required to approve the project: STB, 
U.S. Coast Guard, National Aeronautics and Space Administration (NASA), and the Federal 
Aviation Administration. The STB announced the Notice of Availability of the Draft 
Environmental Impact Statement (DEIS) in December 2002 (STB, 2002). The DEIS presented 
“moderate wetland, surface water, and biological impacts” and “proposed voluntary mitigation 
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measures.” The DEIS comment period closed January 27, 2003; a Final Environmental Impact 
Statement (FEIS) was issued in May 2003 (68 FR 95:26607). 

The project involved new construction in floodplains along Horsepen Bayou, Armand Bayou, 
Spring Gully, Big Island Slough, Taylor Bayou, and various unnamed tributaries and flood risk 
management channels because of the linear nature of the project; however, it was determined 
that the action would not cause adverse effects or be considered incompatible development in a 
floodplain because the facility would be designed, constructed, and maintained to accommodate 
flood flows and minimize impacts to floodplains. The project involved unavoidable new 
construction in wetlands and included all practicable measures to avoid and minimize harm to 
wetlands. The mitigation plan compensates for unavoidable impacts to wetlands and includes 
wetland restoration, creation, and preservation (STB, 2003). Project effects from the Bayport 
Loop Rail Build-Out EIS are included in Table 4.15-2 of the SEIS. 

Previous Clear Creek Flood Risk Management Efforts 

Galveston County Consolidated Drainage District (GCCDD) and Brazoria County Drainage 
District #4 (BCDD4) (also known as Pearland Drainage District) have implemented flood risk 
management and vegetation management steps prior to the Clear Creek General Reevaluation 
Project. Selective areas along Clear Creek were cleared of dead and dying trees for flood 
control/management near the Longwood/Myrtlewood area within a 100- to 125-foot maintenance 
easement (Reporter News, 2007). In 2002, the USACE, Galveston District provided a letter of no 
objection. BCDD4, in cooperation with GCCDD, have implemented vegetation management in 
the creek from FM 2351 to the Dixie Farm area (Pearland Drainage District, 2007). Galveston 
County Parks Department constructed 750 linear feet of shoreline stabilization along Clear Creek 
within Walter Hall Park (League City area) using riprap (USACE permit application #23588). 
Approximately 0.25 acre of fill (1,162 cubic yards) was placed below the ordinary high water 
mark and extended 20 feet into Clear Creek. Additionally, the Parks Department constructed 
350 linear feet of pier/boardwalk over the riprap (GLO, 2005a). Potential project effects are 
included in Table 4.15-2 of the SEIS, based on publicly available information. 

Coastal Bottomlands Mitigation Bank 

The Texas Department of Transportation (TxDOT) has initiated a 3,552-acre wetland mitigation 
bank for roadway improvements. The wetland mitigation bank is not within the Clear Creek 
study area; however, it can be used for mitigation of TxDOT Houston District projects in the 
study area, within the drainage basins of the San Jacinto-Brazos Coastal Basin, Brazos Basin, 
Brazos-Colorado Coastal Basin, Colorado Basin, and within the boundaries of the USACE, 
Galveston District. In 2008 3,552 acres (1,522 credits) had been approved in Brazoria County, 
within 7 miles of the Peach Point Wildlife Management Area and the San Bernard National 
Wildlife Refuge. The site provides buffer area uplands with 500-year-old live oak trees (diameter 
at breast height greater than 200 inches) and compensation for bald eagle nesting and foraging 
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areas (FHWA, 2005). The Coastal Bottomlands Mitigation Bank is active (Environmental Law 
Institute, 2002; TxDOT, 1999), credits are available, and wetland rehabilitations are expected to 
continue. 

City of Pearland 

Cowart Creek Diversion and Regional Detention for the Bailey Road corridor between FM 1128 
and Wells Road. Completed in April 2012, the project entailed construction of approximately 
4,300 linear feet of interceptor box culvert, 3.2 miles of diversion ditches, a 600 acre-foot 
regional detention facility and associated bridge, culvert, and road ditch improvements. The basis 
of this diversion and detention project was to separate the drainage corridor out of the Bailey 
Road (FM 1128 to Veterans) transportation corridor, thereby allowing for the development of 
both the ultimate transportation and drainage facilities in adequately sized, separate corridors 
(City of Pearland, 2011). Potential project effects are included in Table 4.15-2 of the SEIS, based 
on publicly available information. 

East Mary’s Creek Phase I, confluence of Mary’s Creek and Mary’s Creek Bypass. Completed in 
September 2010, an approximately 150-acre-feet detention facility within a 70-acre site at 
confluence of Mary’s Creek and Mary’s Creek Bypass was constructed. The facility will 
ultimately be expandable to approximately 400 acre-feet of storage. The project is intended to 
provide floodplain relief for Mary’s Creek up to and including a ten-year storm event, reducing 
the risk of flooding in areas adjacent to Mary’s Creek, approximately 2,500 feet west of Dixie 
Farm Road and 2,800 feet south of FM 518 (City of Pearland, 2012).  The project also provides 
mitigation for the Dixie Farm Road Widening Phase II Project and for improvements Brazoria 
Drainage District #4 made to Mary’s Creek Bypass; provides detention for drainage 
improvements made in Pine Hollow Subdivision; and allows for completion of those 
improvements. Potential project effects are included in Table 4.15-2 of the SEIS, based on 
publicly available information. 

Texas Department of Transportation Road Improvement Projects 

Projects included in this section are from the Houston-Galveston Area Council (H-GAC) 
Transportation Improvement Program (TIP) 2005 to 2008 and 2008 to 2011, a collaborative 
effort with local communities from eight counties and TxDOT (H-GAC, 2006a, 2008). Projects 
selected for the TIP are priorities for the region in all transportation areas including transit, 
roadway and highways, bicycle and pedestrian, preventative maintenance, rehabilitation, and 
transportation operations. Transportation improvements contained in the TIP are required to 
comply with air quality regulations for vehicle emissions. In addition to projects receiving 
Federal funding, locally funded projects considered to be regionally significant must also be 
included in the conformity analysis requirements of the Clean Air Act (CAA). For all of these 
projects, environmental documentation of project effects were unavailable during the production 
of the SEIS or projects were identified to have no significant environmental impacts, therefore 
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this effort is not included in Table 4.15-2 of the SEIS. Although project effects were unavailable, 
general potential project effects that may typically occur are considered in Section 4.15.4. 

National Aeronautics and Space Administration (NASA) Road 1 Project and NASA 
Parkway Bypass 

NASA Road 1 is 7.7 miles from I-45 to SH 146. Expansion plans will modify the road at I-45 
and widen it from four to six lanes with a divider to SH 3. Four lanes are scheduled to be 
expanded to eight lanes of divided roadway from SH 3 to El Camino Real. Overpasses are 
planned across SH 3 and El Camino Real. The projected 42-month construction also calls for six 
lanes to be built from the Johnson Space Center (JSC) to SH 146 in Seabrook. Some flood-prone 
areas are to be elevated to at least 10 feet above sea level. The 1-mile section of the Gulf 
Freeway will be completely rebuilt south of the present NASA Road 1 to the proposed 
interchange. The project will build the north and southbound three-lane frontage roads of I-45 as 
an at-grade intersection with the new NASA Road 1 bypass (Rendon, 1992; Texas Construction, 
2006). A Finding of No Significant Impact (FONSI) was issued by the Federal Highway 
Administration (FHWA) on March 4, 1988, for the original design, which involved 
approximately an acre of wetland loss; however, there was a decision to reroute the project 
around Webster (Texas Commission on Environmental Quality [TCEQ], 1994).  

The 2.7-mile NASA Parkway bypass will provide a connection from I-45 in Webster to Nassau 
Bay and the JSC. Construction of the four-lane divided highway began in 2004 and was expected 
to be completed in 2008 (H-GAC, 2006b). To be consistent with The Galveston Bay Plan, the 
project had to be designed to preserve or rehabilitate the water quality of the bay, avoid causing 
significant increases in nonpoint source pollution, and result in no net loss of estuarine or 
riparian wetlands (TCEQ, 1994).  

SH 288 Frontage Roads 

From Farm-to-Market Road (FM) 2234 (McHard Road) to FM 518 (approximately 1.7 miles) 
along SH 288 (locally known as the Nolan Ryan Expressway) in Brazoria County, TxDOT 
Houston District, in cooperation with the FHWA, is constructing two three-lane frontage roads. 
An environmental assessment has been prepared, and the first public meeting was January 18, 
2007; however, environmental documentation of project effects were unavailable to the public 
during the production of the SEIS, and thus, this project is not included in Table 4.15-2 of the 
SEIS.  

Dixie Farm Road Widening, Phases I and II 

TxDOT phased the widening of Dixie Farm Road to four lanes, south of FM 518 (Phase I, 2005) 
and to SH 35 (Phase II, 2006). Environmental documentation of project effects was unavailable 
during the production of the SEIS; therefore, this project is not included in Table 4.15-2 of the 
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SEIS. Although project effects were unavailable, general potential project effects that may 
typically occur are considered in Section 4.15.4. 

Brazoria County Road 90 

In 2007, TxDOT made improvements to the South Fork Mary’s Creek bridge on County Road 90 
and approaches to that structure. Actions from this project, based on past experience with similar 
actions, did not involve significant environmental impacts; therefore, this project underwent a 
Categorical Exclusion and is not included in Table 4.15-2 of the SEIS.  

Robinson Drive 

In 2007, TxDOT replaced the Robinson Drive Bridge and approaches at Hickory Slough. 
Actions from this project, based on past experience with similar actions, did not involve 
significant environmental impacts; therefore, this project underwent a Categorical Exclusion and 
is not included in Table 4.15-2 of the SEIS.  

Pipeline Projects 

Numerous pipelines intersect the study area. For the following projects, environmental 
documentation of project effects was unavailable during the production of the SEIS; therefore, 
these projects are not included in Table 4.15-2 of the SEIS. Although project effects were 
unavailable, general potential project effects that may typically occur are considered in Section 
4.15.4. Pipelines crossing the study area include: 

• Spectra Energy Eastern Transmission has easements in the study area. Based in 
Houston, Spectra Energy operates in the U.S. and Canada approximately 17,500 miles of 
transmission pipeline, 265 billion cubic feet of storage, natural gas gathering and 
processing, natural gas liquids operations, and local distribution assets. Eastern 
Transmission offers connections from the Gulf Coast to the mid-Atlantic and Northeast 
market with 9,040 miles of pipeline supplying 6.2 billion cubic feet of fuel per day for 
electric generation facilities, with 75.1 billion cubic feet of gas storage (Spectra Energy, 
2008).  

• Huntsmen Petrochemical Corporation. The project is located in the Clear Creek 
Channel, just west of the SH 146 Bridge in Seabrook, Harris County (GLO, 1999). 
Huntsmen Petrochemical requested authorization to place 1,000 sandbags over an 
existing pipeline into an area approximately 8 feet wide and 40 feet long, and ranging 
from a depth of 4 to 15 feet below mean sea level, to provide an additional 2 feet of cover 
over the pipeline.  

• TEPPCO Pipelines 

− Dean North RPG. The Dean North RPG line travels 142 miles from Mont Belvieu to 
Point Comfort, Texas, carrying refinery-grade propylene. This facility intersects the 
project and study areas: crosses Mary’s Creek east of Dixie Farm Road and west of 
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the Brazoria-Galveston county line and crosses Clear Creek northeast of Friendswood 
(TEPPCO, 2008). 

− South Texas System. The TEPPCO South Texas System carries crude oil 
approximately 1,150 miles from south central Texas to Houston, crossing the Clear 
Creek study and project areas. This line provides 1.1 million barrels of storage. 

Petrakos Fiber Optic Network 

Petrakos, a Gulf of Mexico cellular and microwave communications provider, created a fiber 
optic ring in a rough oval, starting in Texas from Freeport north to Houston, crossing into 
Louisiana to New Orleans and south to Fourchon, then offshore south and westward to return to 
Freeport. Cable installation began in June 1999 (Smith, 1999). The oval network allows bi-
directional signal transmission, increasing reliability in case of a break in the cable. This 
advanced technology provides offshore oil production platforms with the infrastructure for high-
volume, high-speed voice, data, and video capabilities (Payne and Miller, 1999). Environmental 
documentation of project effects was unavailable during the production of the SEIS; therefore, 
this project is not included in Table 4.15-2 of the SEIS. Although project effects were 
unavailable, general potential project effects that may typically occur are considered in Section 
4.15.4. 

Buffalo Camp Bayou Recreational Improvements 

In 2005, Brazoria County Parks Department constructed a new boat ramp, pier, and bulkheads 
under USACE permit application 23545(1) (GLO, 2005b). Environmental documentation of 
project effects were unavailable during the production of the SEIS, therefore this project is not 
included in Table 4.15-2 of the SEIS. Although project effects were unavailable, general 
potential project effects that may typically occur are considered in Section 4.15.4. 

REASONABLY FORESEEABLE FUTURE ACTIONS 

Using population projections from 2000 to 2030 (Texas Comptrollers Office, 2008) for the study 
area municipalities and counties, Fort Bend County is expected to continue to have the highest 
population growth compared to the other three counties in the study area, with expected 
increases of between 27.3 and 38.3 percent. Galveston County is expected to experience the 
lowest population growth of the four study area counties. The City of Pearland is expected to 
experience the highest population increase from 2000 to 2010 at 75.5 percent. Webster City is 
expected to have the highest population increase from 2010 to 2020 at 29.7 percent, and from 
2020 to 2030 at 22.5 percent. Deer Park is expected to maintain the lowest population change 
from 2000 to 2030 with 3.5 percent change from 2000 to 2010, decreasing to a 3.1 percent 
change from 2020 to 2030. Overall, the increases in population seen from 1970 to 2000 are 
expected to continue through 2030, with growth generally slowing each decade (Texas 
Comptrollers Office, 2008); this continued increase in population can be expected to result in 
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continued development within the study area. The following sections provide descriptions of 
reasonably foreseeable future actions that were identified in the study area. 

Armand Bayou Watershed Plan 

The Armand Bayou watershed is located in southeast Harris County, predominantly east of 
Beltway 8 and south of Highway 225, draining approximately 59 square miles to Clear Creek 
(Coastal Coordination Council, 2006). The habitat in the watershed was once dominated by 
tallgrass prairie, punctuated by forest corridors along stream channels and flatwood forest across 
much of the lower part of the watershed. Trust for Public Land (TPL) is coordinating efforts 
focused on the use of land conservation to meet the community’s needs for parks and bayou 
access, water quality protection, habitat preservation, and stormwater management. Cooperating 
partners include National Oceanic and Atmospheric Administration, through the Texas Coastal 
Management Program, with additional support from the Galveston Bay Estuary Program of the 
TCEQ, the City of Pasadena, local foundations, and others. The Armand Bayou Greenprint 
(Coastal Coordination Council, 2006) identified almost 12,000 acres of high-priority, 
undeveloped, unprotected lands within the watershed, representing critical lands directly adjacent 
to the bayou and its tributaries, large tracts of coastal flatwoods, and pristine Armand coastal 
tallgrass prairie. Maintaining the regional interconnectivity of these three habitats is critical to 
flood risk management, water quality, and overall ecological health of the bayou. Funding and 
conservation opportunities and partnerships have been identified. Potential project effects are 
included in Table 4.15-2 of the SEIS, based on publicly available information. However, priority 
actions have not been entered into the matrix as of the writing of this document, so potential 
watershed benefits are not included in Table 4.15-2. 

City of Pearland Capital Improvement Projects 

The City of Pearland plans on improving several roadways, drainages, and recreation areas (City 
of Pearland, 2008, 2012). Environmental documentation of project effects was unavailable 
during the production of the SEIS; therefore, this project is not included in Table 4.15-2 of the 
SEIS. Although project effects were unavailable, general potential project effects that may 
typically occur are considered in Section 4.15.4. City of Pearland Capital Improvement Projects 
includes: 

• Hickory Slough Detention at Max Road (estimated completion January 2012). The 
project is intended to provide approximately 425 acre-feet of detention along Hickory 
Slough. The project will include a weir and pump station and will be designed to 
accommodate for a concurrent project use, a sports field complex on the basin floor. 
Phase I will consist of approximately 100-acre feet.  The project will allow for detention 
along the slough to lower the level of the slough during 3-, 10-, and 100-year events. 
Additionally, the athletic/sports use will be a concurrent use for this site. 

• Veterans Road Detention Pond, south of Mary's Creek between Veterans Road and 
Railroad (completion February 2009). The Veterans Drive detention facility is a 
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101.6 acre-feet of offline detention. This facility will help with some localized flooding 
issues upstream by reducing the flows for the 10- and 50-year storm events. Also, the 
detention facility will be used to mitigate for the Magnolia Road widening between 
SH 35 and McLean. 

• Walnut Street and Veterans (estimated completion November 2011). This project 
proposes underground drainage along the south side of Walnut from the BNSF Railroad 
to McLean Road and on Veterans from Walnut to Mary’s Creek. Also included is the 
installation of a box culvert trunk line along Walnut that will drain into a twin box culvert 
alongside and beneath Veterans. The system will collect and convey 100-year flows from 
the Old Town area across Walnut and down Veterans to Mary’s Creek. The project is 
planned for a four-phase approach to the construction, with the first phase to coincide 
with the improvements to Walnut itself. Extreme weather events currently inundate and 
flood residential neighborhoods north of Walnut and west of the railroad. Walnut blocks 
sheet flow of these waters, and existing conveyance systems are not sufficient to convey 
even 3-year events past Walnut. 

• Trail Connectivity along Mary’s Creek from Centennial Park to FM 1128 (estimated 
completion January 2009). This project would implement a portion of Phase I of the Hike 
and Bike Master Plan starting at Centennial Park along Mary’s Creek to and around 
Southwest Environmental Center to Mary’s Creek detention to Municipal Utility District 
#6 ultimately connecting to Magnolia. The Master Plan was presented in draft form to the 
City Council in June 2007. The Parks and Recreation Plan that was adopted by the 
Council in December 2005 lists the hike and bike trails as the number one priority for 
acquisition and development.  

• SH 35 Drainage along SH 35 from FM 518 to BW 8 (estimated completion December 
2011). The project will provide detention and mitigation for SH 35 widening project from 
FM 518 to BW 8 that is being managed by TxDOT. The city will provide the project 
detention and floodplain fill mitigation in the Clear Creek, Hickory Slough, and Town 
Ditch watersheds. This project is required to detain the increase stormwater and to 
mitigate floodplain fill created by the SH 35 widening project. 

• Westchester Sidewalk and Drainage, FM 518 to FM 1128 (estimated completion June 
2013). A sidewalk will be constructed along the west/south side of the road, a total length 
of approximately 2,000 feet. Enclosing the existing ditches to make room for the 
sidewalk will also address some existing drainage concerns. 

• Dolores Fenwick Nature Center Phase 2 (Design) off Magnolia behind the John 
Hargrove Environmental Center (estimated completion April 2012). Phase 2 includes 2 
miles of 6- and 8-foot trails, being a combination of crushed granite and concrete in low 
lying areas, boardwalk, pedestrian bridge, fishing pier, picnic tables, benches, trash 
receptacles, drinking fountain, and a paddle craft launching area and grasscrete parking. 
The project will give Pearland a unique opportunity to showcase the center as a learning 
opportunity for the entire community. Children/adults will be able to come and take 
classes and learn about the environment in a hands-on setting. This will be the office for 
the staff. There is a great need in the community to educate the public on the benefit of 
recycling, green space, and trees. This will also provide an opportunity to showcase the 
entire concept of utilizing one site as multi-purposing for parks, recreation, detention, 
education, recycling, and environmental park. 
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• Bailey Rd between Veterans to FM 1128 (estimated completion November 2012). 
Bailey Road will be improved to a four-lane concrete curb-and-gutter boulevard between 
FM 1128 and Veterans Drive, a distance of 2.5 miles. The drainage improvements will 
accommodate the roadway after the Cowart Creek Diversion project has been completed. 
The four-lane boulevard segment will accommodate school traffic and provide drainage 
improvements that will provide regraded ditches that will drain to the south and away 
from Bailey Road. 

• Business Center Drive consisting of two lanes from Broadway to the southern entry of 
the Pearland Town Center and four lanes from the southern Pearland Town Center 
entrance to CR 59 (estimated completion December 2013). The lanes of Business Center 
Drive already exist from Broadway to the southern Pearland Town Center entrance. The 
limits of this project include the remaining two lanes from Broadway to the southern 
entry of the Pearland Town Center and the four lanes from the southern Pearland Town 
Center entrance to CR 59. The proposed cross section is concrete curb and gutter with 
sidewalks. The project will also include improvements to CR 59 that will accommodate 
the increase in traffic.  This project will provide a secondary thoroughfare to alleviate 
traffic near the Pearland Town Center. 

• Cullen Parkway Improvements from BW 8 to FM 518 (estimated completion October 
2013). A TxDOT project north of the city limits that widens the roadway from two lanes 
of asphalt to four lanes of concrete. Also, reconstructing a traffic signal by the park at 
Kilnar Road and Adair Road, and reconstructing the bridge. A 6-foot trail will continue 
along the west side of the road to the park as well.  

• State Highway 35 Reconstruction between BW 8 South to Walnut Street (estimated 
completion June 2013). SH 35 reconstruction is a TxDOT project in response to regional 
transportation growth requirements. The mitigation detention pond will also be 
constructed in 2012.  

• Orange Street Improvements from SH 35 to Hatfield (estimated completion February 
2012). The project consists of reconstruction of existing Orange Street from SH 35 to 
Hatfield into a two-lane minor collector. Right of way from Hatfield to O'Day will be 
identified and acquired. This project includes a 12-inch water main along Orange from 
SH 35 to Woody. 

• Pearland Parkway Extension from Oiler Drive to Dixie Farm Road (estimated 
completion May 2015). A new extension of approximately 4,500 feet from 500 feet east 
of Oiler Drive to Dixie Farm Road, constructing a four-lane, concrete, curb-and-gutter, 
divided roadway with raised medians and a bridge crossing at Cowart's Creek. This 
project is a connection of a minor thoroughfare to a major thoroughfare in accordance 
with the thoroughfare plan, which will provide for traffic congestion relief to and from 
the Beltway. 

City of Friendswood Capital Improvement Projects 

The City of Friendswood plans on improving several roadways, drainages, sewer, and water 
(City of Friendswood, 2007, 2008, 2012). Environmental documentation of project effects was 
unavailable during the production of the SEIS; therefore, these projects are not included in Table 
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4.15-2 of the SEIS. Although project effects were unavailable, general potential project effects 
that may typically occur are considered in Section 4.15.4. City of Friendswood Capital 
Improvement Projects includes: 

• Brittany Bay Improvements. This is a jointly funded project between TxDOT and City 
of Friendswood. The proposed project includes upgrades to Brittany Bay Boulevard, 
FM 528, and FM 2351 to four-lane boulevards with curbs and gutters.   

• Glenshannon Drainage Project. Improvements include construction of 1,300 feet of 
conveyance and sewer outfalls across Wilderness Trails from Londonderry to Chigger 
Creek. Other improvements include larger culverts along Greenbriar between 
Briarmeadow. 

• Clover Acres Drainage. This project integrated TxDOT’s drainage work associated with 
its plans to widen FM 2351 and the city’s drainage solution for the subdivision. The 
project consists of the purchase of property for a detention site, the installation of a 
detention pond, and the construction of a portion of TxDOT’s drainage system for its 
future expansion of FM 2351.  

• Sun Meadow Drainage Improvements. The project consists of the replacement, 
straightening, and oversizing of an existing outfall. The 72-inch outfall pipe is to be 
largely replaced with an 84-inch pipe.  

• Additional Surface Water Purchase. In an effort to reduce the city’s groundwater 
consumption to 20 percent of the total water demand, Friendswood is purchasing surface 
water capacity from the City of Houston Southeast Water Purification.  

• Blackhawk Main Replacement. This project consists of the replacement of a 
problematic, old water main within the Wedgewood Subdivision. 

• Water Plant Number Five Replacement. The project is currently under construction.  
The scope of this project is to replace the elevated storage tank and the ground storage 
tank with new concrete tanks.  The pump house, pumps, controls, and yard piping are 
also scheduled to be replaced during the construction process also and a new natural gas 
generator will be installed.   

• Deepwood Force Main. This project increases a primary wastewater discharge to a 
larger, 27-inch Gravity Main to the Blackhawk Wastewater Treatment Plant.  

• Deepwood Lift Station. This project includes expansion of the Deepwood Lift Station to 
accommodate demands for wastewater discharge pumping to the Blackhawk Wastewater 
Treatment Plant.  

• South Friendswood Force Main Diversion. The San Joaquin Lift Station would be 
increased in size to accommodate current load or demand.  

• Sun Meadow Lift Station. A new lift station would be built to offset the demolition of 
an outdated lift station.  

• Fire Station No. 4. The 6,650-square-foot facility, situated on approximately 2 acres, 
would contain about 2,020 square feet of living/administrative/workspace and 
approximately 4,625 square feet of apparatus and support space.  
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• Public Safety Building, Phase I. The new building will house police department 
operations, including a citywide dispatch, patrol, criminal investigation division, 
administration and holding facilities, the fire marshal’s operations, including an 
emergency operations center and administration, and the municipal court.  

• Melody Lane and FM 2351 Reconstruction. The project consists of new concrete 
paving and an upgraded traffic signal at FM 2351 and Melody Lane.  The project also 
includes a new storm drainage system with two new outfall systems to Mary’s Creek.  
This project is being funded by the Galveston County 2008 Bond Election.  Schedule and 
weather permitting, this project is scheduled to be completed by mid-2012.   

• Surface Water Plant #2 Phase 1, Ground Storage Tank Addition. The tank has been 
completed and awaiting the completion of Surface Water Plant #2, Phase 2, to fill and put 
the new tank into service.   

• Surface Water Plant #2 Phase 2, System Upgrades. This project includes upgrades to 
the existing control room, a new pump, and the installation of new piping to tie in the 
new storage tank to the existing pumping system. The new upgraded surface water plant 
will assist in meeting the required demands for the vital water distribution system. The 
installation of the newer pump, upgraded controls, and new piping connecting the new 
storage tank will assist in confirming the water plant is appropriately prepared to provide 
continuous service along with the potential to provide service to any future development 
in the panhandle area of the city.   

• TDRA Natural Gas Emergency Generators. The Texas Department of Rural Affairs 
(TDRA) has supplied the city with a grant to install emergency generators at various 
critical facilities throughout the city.  These facilities include Fire Station #1, Fire Station 
#2, Surface Water Plant #1, Water Plant #2, and 29 of Friendswood’s sanitary sewer lift 
stations.  Generators will allow the city to maintain critical needs such as sewer and water 
services to citizens if power is lost in an emergency situation such as a hurricane.  The 
work on the Water Plants and Fire Stations is primarily complete, and the work on the lift 
stations is nearing completion.   

• Water Plant #6 Rehabilitation. A new 500,000-gallon steel water tank, as well as a new 
pump house and an emergency generator has been installed at the city’s water plant on 
Pennystone Way.  The new water storage tank will greatly increase the city’s water 
storage capacity.  The contractor on this project is in the process of finalizing the work. 

• Fire Station #3 Rehabilitation.  – The TDRA awarded a grant to the city to assist in the 
repair costs of the existing Fire Station # 3 facility.  The facility received substantial 
damage during Hurricane Ike.  The project is currently under construction, and the repairs 
and improvements to the building will include replacing the roof, interior walls, 
windows, and doors and adding to the building to extend the apparatus bays.  
Construction is scheduled to be completed by mid-2012.  The city and the Friendswood 
Volunteer Fire Department have worked jointly in coordinating this project. 

• Blackhawk, Oak Vista, and Wandering Trail Paving Project. Improvements are 
scheduled to be made on Blackhawk Boulevard from Friendswood Link Road to Thursa 
Lane, on Wandering Trail from Kingsmill Road to Geneva Drive, and on Oak Vista from 
Magnolia Street to East Spreading Oaks.  The project is currently under construction and 
is scheduled to be completed early 2013.   
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Mud Gully Detention Pond and Channel Improvements 

Originally included for study in the Clear Creek Federal Project, the Mud Gully Detention Pond 
was identified as being effective for flood management.  However, cost-benefit analysis did not 
yield a high enough ratio for inclusion into the GRP.  Harris and Galveston counties have 
decided to fund the project.  Design of the project is expected to be complete in 2012 and 
construction expected to start in 2015.  The project consists of a 120-acre detention pond 
providing 1,550 acre-feet of detention capacity and improvements to 1 mile of existing 
conveyance channel. The conveyance improvements on Mud Gully from Sagedowne to Astoria 
are designed as a concrete-lined channel.  Having undergone significant modifications in the 
past, this section of the waterbody has a limited footprint available for changes to occur because 
it is located between the northbound and southbound lanes of Beamer Road (League City, 2012; 
USACE, 2011). Potential project effects are included in Table 4.15-2 of the SEIS, based on 
publicly available information.   

Harris County Flood Control District (HCFCD) – Proposed Detention Features 

HCFCD has two proposed locations for detention features that may be constructed in 2012. Each 
location would consist of two detention features. The first area proposed for two detention 
features is located approximately 3,000 feet west of the Dixie Farm and Beamer Road 
intersection along Mud Gully. The total proposed acres for detention is approximately 170 acres. 
The second proposed location for two proposed detention features is located near the intersection 
of Beltway 8 and Pearland Parkway, south of Lee Franco Park, and east of Clear Creek. The two 
proposed detention features would occupy 100.1 and 115.8 acres and would be associated with 
Clear Creek. 

Galveston Commuter Rail 

Houston’s Metropolitan Transit Authority commuter rail plans were initiated under a 2003 
referendum regarding five light-rail extensions. Three commuter rail lines are in the most 
immediate future plans, including paralleling U.S. Highway (US) 90A to Fort Bend County, 
Hempstead Highway or US 290 to beyond SH 6, and Old Galveston Road to NASA and Clear 
Lake. The last of these proposed commuter lines lies within the Clear Creek watershed and study 
area. Current estimates of completion dates range between 2012 and 2030. The Galveston 
Commuter Rail is part of the H-GAC 2035 Regional Transportation Plan, released in October 
2007 (H-GAC, 2007). While the Galveston Commuter Rail is in regional plans and reasonably 
foreseeable, no environmental documents have been completed for this potential project; 
therefore, impacts are not included in Table 4.15-2 of the SEIS. 

Houston Region Freight Rail Improvements 

The Houston Region Freight Rail Study (HRFRS; TxDOT, 2007) proposes several multimodal 
improvements to move freight through the Houston Metropolitan Area; of these, two corridors 
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cross the Clear Creek study area: the UP Galveston Subdivision and the Mykawa Subdivision. 
The UP Galveston Subdivision was constructed in the mid-1850s by the GH&H and is currently 
owned and operated by UP. 

The Galveston Subdivision begins at South GH&H Junction, located in south Houston just east 
and north of US 59 and I-45, respectively, and essentially parallels I-45 to Galveston. The 
Mykawa Subdivision consists of approximately 20 miles of BNSF-owned and -operated track 
with terminus points at Tower 81 (T&NO Junction) near the Mykawa/Griggs Road intersection 
in south Houston to Alvin, Texas, where the Mykawa Subdivision connects to the BNSF 
Galveston Subdivision. The Mykawa Subdivision parallels Mykawa Road. UP is granted 
authority to operate trains on the Mykawa Subdivision from Algoa on the BNSF Galveston 
Subdivision to Alvin, then to Tower 81. The HRFRS evaluates potential future projects to 
leverage legislative funding, but does not authorize construction or improvements. Individual 
projects would be pursued by non-Federal sponsors with TxDOT collaboration. Approximately 
$258,000,000 worth of improvements are proposed for both the UP Galveston Subdivision and 
the Mykawa Subdivision. Environmental documentation of project effects were unavailable 
during the production of the SEIS, therefore this project is not included in Table 4.15-2 of the 
SEIS. 

TxDOT Road Improvement Projects 

Projects included in this section are from the H-GAC TIP 2008–2011 (H-GAC, 2008). For all of 
these projects, a preliminary engineering and environmental analysis (PE/EA) and feasibility 
project development study has started or has been completed but environmental documentation 
of project effects was unavailable during the production of the SEIS; therefore, these projects are 
not included in Table 4.15-2 of the SEIS. Although project effects were unavailable, general 
potential project effects that may typically occur are considered in Section 4.15.4. 

• Grand Parkway. Over the last 40 years, Grand Parkway (SH 99) vision has advanced as 
11 segments of constructed and proposed multilane improvements to SH 99, across seven 
counties encircling the Greater Houston region. In August 2002, the FHWA, in 
cooperation with TxDOT and The Grand Parkway Association, announced that it would 
prepare an EIS to upgrade the existing road network in Brazoria and Galveston counties 
(67 FR 154:51923–51924). Currently, the facility in northern Brazoria and Galveston 
counties is a multilane controlled-access facility, part of a third circumferential loop 
around Houston. Segment A (SH 99 from SH 146 to I-45) in Galveston County is the 
only portion within the Clear Creek study area, and it is designated for future studies; no 
studies are ongoing at this time (TxDOT, 2008; The Grand Parkway Association, n.d.). 
Although this project is reasonably foreseeable, no environmental documents are 
available for Segment A.  

• SH 35 Tollway. TxDOT Houston District is conducting a Major Corridor Feasibility 
Study related to a 47-mile segment of SH 35 in Harris and Brazoria counties, from I-45 in 
downtown Houston to SH 288 in the City of Angleton. The purpose of the study is to 
evaluate all reasonable alternative modes of transportation and travel routes and select the 
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most feasible alternative that will improve existing and future mobility and safety 
conditions along the SH 35 corridor. Cities and communities along the corridor include 
Houston, Pearland, Brookside Village, Alvin, Manvel, Hillcrest Village, Danbury, and 
Angleton.  

• SH 288 to I-45. This TxDOT project has Federal support through the FHWA in Brazoria 
and Galveston counties. The Notice of Intent (NOI) to prepare an EIS was announced in 
August 2002 and is an active FHWA EIS project (FHWA, 2008).  

• SH 288 Reconstruction. This project includes reconstruction of SH 288 from US 59 
(Harris County) to County Road 60 (Brazoria County). The project would accommodate 
toll lanes and associated frontage road, ramp, and interchange improvements.  

• FM 2234 from FM 521 to SH 288. This project would occur in Brazoria and Fort Bend 
counties. A public involvement program was initiated in 2006, with construction 
anticipated between 2009 and 2011. FM 2234 would be expanded from two to four lanes 
within existing ROW for approximately 2.8 miles.  

• SH 146 Widening. This project proposes to widen SH 146 to six lanes with two three-
lane frontage roads, from Red Bluff Road to FM 518.  

• 5th Street, FM 1092, and FM 2234. This project consists of widening of 5th Street, 
FM 1092, and FM 223 to a four-lane curb and gutter to road from a two-lane rural road in 
Fort Bend County. 

• 25th Avenue North, SH 3, and SH 146. This project proposes the replacement of two-
lane asphalt with four-lane concrete divided road with curb and  gutter in Galveston 
County. 

• Atchison, Topeka and Santa Fe (ATSF) Railroad Bridge. The project consists of 
replacement of the bascule bridge with a lift bridge on the railroad the runs parallel to 
I-45/Galveston Causeway in Galveston County.  

• Bay Area and Brittany Bay Boulevards. In 2012, the City of League City proposed an 
extension of Bay Area Boulevard approximately 1.0 mile south to Brittany Bay 
Boulevard.   

• Beamer Road, Dixie Farm Road, Tall Ships Lane, West Bay Boulevard, and 
FM 528. The project consists of widening Beamer Road, Dixie Farm Road, and Talls 
Ships Lane to 4-lane concrete boulevards with bridges & drainage.  Phase II of the 
project includes widening West Bay Boulevard to a four-lane divided section with curb 
and gutter and adding left-turn lanes, storm sewers, and traffic signals.  Phase III includes 
the widening of FM 528 to a four-lane divided section with curb-and-gutter, left-turn 
lanes, storm sewers and traffic signals as well as considering future bicycle/pedestrian 
needs on all roads.  
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• Arnold Road at South Fork of Mary’s Creek. Proposed is the replacement of the 
bridge at Arnold Road where is crosses the south fork of Mary’s Creek (National Bridge 
Inventory (NBI) # 12020AA0570001 in Brazoria County.  

• CR 541 at Chigger Creek. Proposed is the replacement of the bridge at CR 541 where is 
crosses Chigger Creek (NBI# 12020AA0707002) in Brazoria County.  

• Rivers Road at South Fork of Mary’s Creek. Proposed is the replacement of the bridge 
at Rivers Road where is crosses South Fork of Mary’s Creek (NBI# 12020AA0562001) 
in Galveston County.   

• CR 105 (Roy Road) at Hickory Slough. Proposed is the replacement of the bridge at 
CR 105 near Brookside Village where is crosses Hickory Slough (NBI# 
12020M00385001) in Brazoria County.   

• Hatfield Road at Hickory Slough. The project consists of replacement of the bridge at 
Hatfield Road near Pearland where it crosses Hickory Slough (NBI# 12020M01095001) 
in Brazoria County.  

• Mary's Crossing at Mary's Creek.  Proposed is the replacement of the bridge at Mary’s 
Crossing where is crosses Mary’s Creek (NBI# 12085PP1070002) in Galveston County.   

• Miller Ranch Rd at Hickory Slough. The project consists of replacement of the bridge 
at Miller Ranch Road where is crosses Hickory Slough (NBI# 12020M00367001) in 
Brazoria County.  

• O'Day Road at Hickory Slough. Proposed is the replacement of the bridge at O’Day 
Road where it crosses Hickory Slough (NBI# 12020M01820001) in Brazoria County.   
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Appendix J 

Clear Creek Flood Risk Management Project 
Draft Mitigation Monitoring and  

Adaptive Management Plan 
Brazoria, Fort Bend, Galveston, and Harris Counties, Texas 

BACKGROUND 

The Tentatively Selected Plan, also known as the General Reevaluation Plan (GRP), for the 
Clear Creek Flood Risk Management Project would provide for improvements to existing 
conveyances along approximately 19.7 miles of Clear Creek, Turkey Creek, Mary’s Creek, and 
Mud Gully. The project study area is located in Harris, Galveston, Brazoria, and Fort Bend 
counties in southeast Texas and generally encompasses the Clear Creek watershed, to include 
Clear Creek, its tributaries, Clear Lake, and the surrounding riparian and upland environments 
within the 500-year floodplain. The project, including mitigation, would create the opportunity to 
preserve and rehabilitate or reestablish 186 acres of forested riparian corridor along the Clear 
Creek low flow channel within the project footprint.  

Recent guidance issued by the USACE requires monitoring for mitigation plans, updates 
previous requirements, and supplements regulatory guidelines. Mitigation guidance includes: 

• Memorandum for Commanders, Major Subordinate Commands, Subject: Implementation 
Guidance for Section 2036 (a) of the Water Resources Development Act of 2007 
(WRDA 07) – Mitigation for Fish & Wildlife and Wetland Losses, CECW-PC, dated 31 
August 2009. 

• Section 906(d) of the Water Resources Development Act 1986 (33 USC 2283 (d)), as 
amended. 

• ER 1105-2-100 dated 22 April 2000, Planning Guidance Notebook. 
• Compensatory Mitigation for Losses of Aquatic Resources; Final Rule; Federal Register, 

Volume 73, No. 70, April 10, 2008.  
• Conference Report to Accompany H.R. 14945, Report 110-280, dated July 31, 2007, 

Joint Explanatory Statement of the Committee of Conference. 

PURPOSE 

This document describes the monitoring and contingency/adaptive management plans for 
mitigation proposed in the Clear Creek Flood Risk Management project as required by the 
Section 2036 guidance referenced above. Monitoring plans described in this document are 
conceptual and based on the net functional costs of unavoidable resource impacts and the 
functional benefits of proposed in-kind mitigation activities as evaluated using community-based 
Habitat Evaluation Procedure (HEP) modeling. Further description of this modeling effort for the 
50-year period of analysis (i.e., 2020–2070) is provided in Appendix B.  
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MITIGATION PLANS 

Section 2036 (a) guidance of WRDA 07, issued August 31, 2009, requires that the General 
Reevaluation Report and Preliminary Draft Supplemental Environmental Impact Statement 
contain a specific plan to mitigate unavoidable impacts to fish and wildlife resources. Adverse 
impacts to these resources must be avoided or minimized to the extent practicable, and the 
remaining unavoidable impacts must be compensated to the extent justified.  

Mitigation Planning Objectives 

Paragraph C-3(e)(8)(a)(3) of ER 1105-2-100 requires the development of planning objectives to 
guide mitigation plan formation, to determine the appropriate mitigation management features, 
and to establish performance standards for evaluating each increment of mitigation management. 
The following mitigation planning objectives were established to evaluate restoration and 
mitigation measures considered for the Clear Creek Project. 

• Replace lost habitat quality on a one-to-one basis as measured by Average Annualized 
Habitat Units (AAHUs) for a minimum of 106 AAHUs of floodplain forest. 

• Replace habitats in-kind to the maximum extent practicable. 
• Contribute to the rehabilitation of fish and wildlife resources of Clear Creek and its 

tributaries. 
• Preserve and protect natural, cultural, and historical resources for public education and 

outreach. 
• Meet goal of no net loss of wetlands. 

Comparison of Recommended Mitigation Plan with Planning Objectives 

The GRP was designed to avoid and minimize impacts to riparian floodplain forests in areas 
where doing so would be compatible with the flood risk management measures. The GRP 
minimizes impacts to terrestrial and aquatic resources associated with the riparian habitat along 
Clear Creek and its tributaries by limiting construction to approximately 19.7 miles of project 
footprint in upstream areas of the Clear Creek and areas of Turkey Creek, Mary’s Creek, and 
Mud Gully that have been channelized in the past. Within these previously channelized areas, 
much of the low flow channel and side slopes are currently being mowed and maintained by the 
non-Federal sponsors. The GRP also reduces impacts to fish and wildlife resources over time by 
preserving and rehabilitating 122 acres of existing forested riparian corridor and reestablishing 
33 acres of forested riparian corridor that have been severely degraded or eliminated along the 
low flow channel within the limits of the proposed high-flow conveyance features (i.e., flood 
benches).  

Avoidance and minimization features would be located along the Clear Creek mainstem within 
the project footprint (Figure 1) and would differ slightly for the Super C(d) and Cd(5) 
conveyance measures and inline detention features. Conceptual cross-sections are depicted by 
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location in figures 2–4. Actions would include preserving and rehabilitating a 65-foot riparian 
corridor that would expand to larger forest patches where the high-flow and low-flow channels 
diverge; planting trees in cleared areas; and removing invasive, noxious, and/or exotic plant 
species throughout. Despite these actions, remaining unavoidable impacts from implementing the 
GRP would occur to approximately 278 acres of floodplain forest along Clear Creek and its 
tributaries resulting in a loss of 106 AAHUs over the 50-year period of analysis. 

In-kind compensatory mitigation for these remaining, unavoidable impacts to 106 AAHUs of 
forested riparian habitat along Clear Creek and its tributaries would be accomplished by 
reestablishing and rehabilitating approximately 31 acres of floodplain forest (Figure 5). Past 
flood control activities channelized and straightened segments of Clear Creek from Dixie Farm 
Road to Country Club Drive, with dredged material side-cast along the banks. Bypassed 
segments formed remnant oxbows where the historic channel and adjacent floodplain forests are 
disconnected from flow except during high stage events. These oxbows and the approximate 
31 acres of associated riparian floodplain forest immediately surrounding them are undeveloped 
and within the floodway of Clear Creek. Proposed mitigation includes modifying conveyance 
features to reconnect the 13 remnant oxbows and restore the flow of Clear Creek during low 
stage to mimic the historic, pre-1955 sinuosity of this reach. Additional proposed activities to 
return the existing floodplain forest to a desired state include the removal of dredged material 
stock piled along the north bank of the Creek, the dense planting (400 trees per acre) of native 
species in overbank areas along the channel that have been cleared, and aggressive management 
of nuisance, exotic, and/or invasive species. The compensatory mitigation would provide for 
131 AAHUs over the 50-year period of analysis, providing overall benefits of 25 AAHUs in 
excess of the impacts.  

IMPLEMENTATION 

The GRP is located within much of the existing low flow channel and associated rights-of-way 
along Clear Creek, Mud Gully, Turkey Creek, and Mary’s Creek which are currently owned by 
or controlled via easements through the project’s non-Federal cost-share sponsors, Harris County 
Flood Control District and Brazoria County Drainage District No. 4. Upon approval of the GRP, 
any additional real estate purchases or easements necessary for the purposes of performing 
project and mitigation planning, engineering and design, as well as construction and 
postconstruction monitoring of the associated mitigation, will be completed by the project’s non-
Federal cost-share sponsors. Agencies on the Interagency Coordination Team (ICT) would be 
consulted to provide input to the future engineering, design, construction, and monitoring of the 
project. The ICT would also participate in the detailed planning, construction, and 
postconstruction monitoring of the mitigation areas. 
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Figure 2. Super C(d) Conveyance Measure Cross Section. 

 

Figure 3. C5(d) Conveyance Measure Cross Section. 

 

Figure 4. Clear Creek In-Line Detention Measure Cross Section. 
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MONITORING PLANS 

Mitigation Monitoring 

Monitoring mitigation is a critical part of the mitigation process and for this proposed project 
will be a cooperative process. According to ER 1105-2-100, Section C-3(e) (10) the non-Federal 
sponsor is primarily responsible for mitigation monitoring to determine the success of mitigation 
measures. While the non-Federal sponsor is responsible for implementing the monitoring plan, 
the Galveston District will lead initial monitoring efforts, in cooperation with the non-Federal 
sponsor and the ICT to ensure successful establishment of the mitigation features. The Galveston 
District will review monitoring results and will make decisions regarding corrective actions. The 
purpose of monitoring is to: 

• obtain an objective assessment of project progress towards pre-determined project goals 
and success criteria; 

• identify and correct problems through an adaptive management approach; and 
• ensure that USACE Galveston District and non-Federal sponsor meet their mitigation 

obligations. 

Ecological Success Criteria 

Performance standards developed during mitigation planning objectives formation establish the 
basis for determining the ecological success of mitigation measures. Success criteria are used to 
objectively evaluate the progress of mitigation plans in achieving predetermined objectives, and 
to determine whether corrective actions need to be implemented. Because habitat functions are 
difficult to measure directly, success criteria may be based on an assessment of the structural 
attributes of restored habitats and evaluated according to the best available scientific 
understanding of the relationship of these attributes with ecosystem functioning. In this way, 
structural attributes serve as surrogate measures of habitat function. Once site conditions have 
met or surpassed predetermined structural thresholds, it is assumed that the desired functions are 
either currently being provided or will be provided given time. Success criteria for the floodplain 
forest mitigation features would pertain to percent survival of tree plantings, control of invasive, 
noxious, and/or exotic plant species, and vegetative cover requirements. 

Field data would be collected to determine the percent survival of trees planted at 5 and 10 years. 
Success criteria for tree seedling survivorship target a minimum survivorship of 95 percent of the 
original planting density at 5 years postplanting and 90 percent of original planting density at 10 
years postplanting. This criterion ensures that the mitigation areas will have the requisite acres of 
desired native floodplain forest vegetation. 

Invasive, noxious, and/or exotic plant species shall comprise less than 2 percent areal coverage 
of mitigation sites and will be measured at 5, 10, and 35 years after construction. This criterion 
ensures that the mitigation areas will not be overrun by invasive, noxious, and/or exotic plants 
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before native forest vegetation has developed sufficient cover to prevent the establishment of 
these undesired plant species.  

To evaluate vegetative cover requirements, percent tree canopy cover, in-stream cover, stream 
overhead cover, and the number of vegetation strata present within mitigation areas will be 
measured at 10 and 35 years following construction completion. Specific mitigation 
requirements associated with vegetative cover, in addition to further detail on all criteria, are 
shown in Table 1. This criterion ensures that the mitigation sites will provide sufficient forest 
cover for the full period of analysis to produce the total benefits needed to mitigate for project 
impacts.  

Monitoring Data Collection Protocol  

The primary monitoring data for evaluating achievement of the ecological success criteria within 
the mitigation areas would be field data collected at 5, 10, and 35 years postcompletion (i.e., 
2025, 2030, and 2055, respectively), conducted at the same general time during summer months 
preceding the annual removal1 of invasive species for these years. The exact timing of the 
monitoring as well as the number and location of monitoring stations or transects would be 
determined by the ICT based on preliminary field data, and field sampling would be performed 
in accordance with standard scientific procedures required to capture the spatial variability of 
parameters defining the success criteria. Key project areas would be photo-documented from 
stationary points (i.e., same station/transect location, same angle, etc.) prior to construction and 
during monitoring events to provide a consistent basis for visually comparing conditions through 
time. Monitoring data would also document other relevant information such as general site 
conditions, damage by herbivory or vandalism, and erosion.  

Following completion of monitoring events, field data collected to evaluate the success of the 
mitigation plan would be digitally stored, statistically analyzed and interpreted, and compiled 
into detailed monitoring reports to be assessed by the ICT. Monitoring data on percent survival 
of planted trees would be collected and assessed at years 2025 and 2030 (i.e., 5 and 10 years 
following construction completion)2. Monitoring data on the percent areal coverage of invasive, 
exotic, and/or nuisance plant species would be documented at years 2025, 2030, and 2055 (i.e., 
5, 10, and 35 years following construction completion). Data on percent tree canopy cover, 
amount of the stream characterized by in-stream vegetative cover, percent of the water surface 
shaded by overhanging vegetation, and vegetation strata would be collected at years 2030 and 
                                                      
1 Removal of invasive plant species, specifically Chinese tallow (Triadica sebiferum), from forested areas will be performed 
annually in the fall through the 35th year following completion of project construction, using hand pulling or foliar and basal 
stem application of herbicide (method is dependent on the size and density of trees). It is important to link optimal herbicide 
application to a specific stage in the annual cycle of Chinese tallow tree. Research has shown that maximum movement of 
herbicide in tallow trees occurs following seed maturation and prior to leaf color change. Generally, this period would be 
between mid-July and mid-September (Hanselka, 2009; The Nature Conservancy, 2007). 
2 Requiring additional monitoring of the percent survival of planted trees during the initial establishment year is unnecessary as 
project construction contracts will require a survival warranty of 100 percent for planted trees through the first year following 
project construction completion, and any replacement planting would be planted according to the original contract planting 
specifications. 



 

2055 (i.e., 10 and 35 years following project completion). Field collection of monitoring data 
would follow the protocols discussed herein and provided in Table 1. 

Disposition of Information and Analysis 

Annually, the District Engineer will consult with State and Federal agencies regarding the status 
of mitigation efforts and prepare a report summarizing the results of consultation and the 
evaluation of the ecological success of the mitigation to date, the likelihood mitigation will 
achieve success defined in the mitigation plan, the projected timeline for achieving success, and 
recommendations for increasing the likelihood of success. Copies of these annual reports will be 
provided to the Division Commander and members of the consulting State and Federal agencies.  

All field data collected during monitoring efforts will be stored in an electronic database, 
statistically analyzed and interpreted, and compiled into detailed monitoring reports. Because the 
mitigation monitoring data is collected and reported at various years over the period of analysis, 
these annual reviews will often be restricted to mitigation site operation and maintenance data 
(e.g., annual efforts to control invasive species). All mitigation monitoring reports will be 
evaluated by the ICT. 

Monitoring Cost Estimates 

Cost estimates may change as details on the number of monitoring locations are developed and 
monitoring dates identified. For field measurement of vegetation, cost estimates are based on 
three biologists spending a day in the field at the mitigation areas for each major monitoring 
event. Cost estimate include the cost of field data management and preparation and distribution 
of monitoring reports. Estimated costs also include costs for preparation of annual reports 
summarizing data for presentation to the Division Commander. 

Contingency Plan/Adaptive Management  

The following contingency plan has been developed to guide corrective actions where 
monitoring demonstrates that mitigation is not achieving ecological success as measured by the 
success criteria. If monitoring determines that the vegetation survival, coverage, and composition 
do not meet ecological success criteria, planting would be employed to restore the requisite acres 
of floodplain forest to produce the total benefits needed to mitigate for project impacts. The 
number, species, spacing, and size of trees or any other vegetation to be planted would be 
determined by the ICT after reviewing monitoring data. Likewise, the ICT would evaluate 
additional or alternate methods for addressing the control of invasive, noxious, and/or exotic 
plant species if monitoring reveals that the proposed “cut stump” or similar methods for control 
do not achieve the desired or target level specified in the success criteria, or if the methods prove 
to be highly successful and invasive species control could be performed less frequently using the 
same or different methods to save costs. 
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Table 1  
Ecological Success Criteria 

 

Avoidance and Minimization Features of the GRP 
Compensation for Unavoidable 

Impacts 
Clear Creek Mainstem Conveyance,  

Low-flow Riparian Corridor 
Clear Creek Mainstem Low-
Flow Channel/Oxbows and 
Rehabilitation of 31 acres of 
Associated Forested Riparian 

Habitat  
(i.e., Mitigation Plan C1) 

Preservation/ 
Rehabilitation of 155 

Acres of Forested 
Riparian Habitat 

Restoration of 33 Acres 
of Forested Riparian 

Habitat 
Eco-Reaches 4, 5, and 6 Eco-Reaches 5 and 6 Eco-Reaches 4 and 5 

Percent survival of 
planted species will 
be at least 95% at 5 
years and 90% at 10 
years following 
construction 
completion 

At minimum of 380 live healthy native trees per planted acre at 5 years, and 360 live 
healthy native trees per planted acre at 10 years 

Invasive, noxious 
and/or exotic plant 
species shall 
comprise less than 
2% of areal coverage  

A maximum of 2% of the areal cover of all mitigation areas will be comprised of 
invasive, noxious, and/or exotic plant species at 5, 10, and 35 years following 
construction completion 

Vegetative Cover:    
10 Years 
Postconstruction    

Tree Canopy Cover 
(%) 

65–75 ≥5 65–75 

Instream Vegetative 
Cover (%) 

5–10 ≥5 25–30 

Stream Overhead 
Cover (%) 

20–60 ≥60 20–60 

Vegetation Layers 
(No.) 

6–7 ≥2 6–7 

35 Years 
Postconstruction 

   

Tree Canopy Cover 
(%) 

70–75 ≥65 70–80 

Instream Vegetative 
Cover (%) 

5–20 ≥20 35–65 

Stream Overhead 
Cover (%) 

25–60 ≥60 30–70 

Vegetation Layers 
(No.) 

6–7 ≥4 6–7 

Monitoring 
Organization 

U.S. Army Corps of Engineers, the Federal Cost Share Sponsors will share 
responsibility and costs consistent with the apportionment of O&M costs for the project 
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Table 1 (Cont’d) 

Cost 
Field survey of vegetation at 5, 10, and 35 (constant dollars, 4.375% interest rate) $17,583 
Data analysis and reporting (constant dollars, 4.375% interest rate) $9,453 
Total monitoring Cost 50 years (constant dollars, 4.375% interest rate) $27,036 
Monitoring Data Collection Protocol 
Percent survival of tree plantings  
Monitoring data on percent survival of planted trees would be collected and assessed at years 2025 and 2030 
(i.e., 5 and 10 years following construction completion)3. Survival of planted trees would be recorded by 
pedestrian survey and photo-documentation.  
Control of invasive, noxious, and /or exotic plant species 
The extent of invasive/exotic species presence would be assessed by determining the percent areal coverage of 
such species at years 2025, 2030, and 2055 (i.e., 5, 10, and 35 years following construction completion). 
Starting from streambank edge, run a transect tape perpendicular to stream across the mitigation area for 
300 meters (m) or until you reach the end of the mitigation area. Keep a minimum width of 100 m between 
transects and do not allow overlap. Based on the ICT determined sampling intensity, use nested plots at set 
intervals along the transect to assess species cover by strata using the Braun-Blanquet method (e.g., 1 m2 
herbaceous quadrat).  
Percent Tree Canopy Cover  
Starting from streambank edge, run a transect tape perpendicular to stream across the polygon for 300 m or 
until you reach the end of the mitigation area. Keep a minimum width of 100 m between transects and do not 
allow overlap. Stop every 10 m, use a densiometer to estimate percent tree canopy cover at four cardinal 
directions.  
In-Stream Vegetative Cover 
The amount (percent) of the Stream Characterized by In-Stream Vegetative Cover. At the start of transects, 
near the stream edge (approximately 1.5 m from bank), use the Braun-Blanquet method to record percent of the 
stream characterized by in-stream cover (woody debris, overhanging woody vegetation, aquatic vegetation, 
etc.). 
Overhead Cover  
Refers to the Amount (percent) of Vegetation Canopy and/or Overhanging Bank Hanging Over the Water 
Surface, Providing Shade, Woody Vegetation, Detritus and Insect Drop to the River. At the start of transects, 
near the stream edge (approximately 1.5 m from bank), record the visual estimate of the percent of the water 
surface that is shaded by overhanging vegetation. Additionally, measure canopy cover using densiometer at 
four cardinal directions.  
Vegetation Strata 
Starting from streambank edge, run a transect tape perpendicular to stream across the mitigation area for 300 m 
or until you reach the end of the mitigation area. Keep a minimum width of 100 m between transects and do not 
allow overlap. Stop every 10 m, use a 5-m-width belt on both sides of the tape, record the number of vegetation 
layers present from the following list of structural components: (1) herbaceous layer – herbaceous vegetation 
less than 1 m (39 inches) in height; (2) shrub layer – woody vegetation less than 3 m (~10 feet [ft]) in height; 
(3) midstory tree canopy layer – woody vegetation 3–6 m (~10–20 ft) in height; (4) overstory tree canopy layer 
– woody vegetation greater than 6 m (~20 ft) in height; (5) vine layer – woody vines allowing for travel lanes; 
(6) duff, twigs, leaf litter – down or dead wood or herbaceous litter; (7) coarse woody debris – down or dead 
wood debris greater than or equal to 10 centimeters (2.5 inches) diameter; (8) snags – dead but standing trees; 
and (9) micro relief – small pockets or mounds that may allow for cover or ponding water. 

                                                      
3 Requiring additional monitoring of the percent survival of planted trees during the initial establishment year is unnecessary as 
project construction contracts will require a survival warranty of 100 percent for planted trees through the first year following 
project construction completion, and any replacement planting would be planted according to the original contract planting 
specifications. 



 

Table 1 (Cont’d) 
Disposition of Information and Analysis 
Annually, the District Engineer will consult with State and Federal agencies regarding the status of mitigation 
efforts and prepare a report summarizing the results of the consultations and evaluating ecological success of 
the mitigation to date, likelihood mitigation will achieve success defined in the mitigation plan, projected 
timeline for achieving success, and recommendations for increasing the likelihood of success. Copies of the 
report will be provided to members of the consulting State and Federal agencies. Field data collected during 
monitoring efforts will be stored in an electronic database. Monitoring data will be analyzed, interpreted, and 
compiled into reports to evaluate the survival, extent, and nature of vegetative cover. Data on percent survival 
of planted trees will be collected and included in reports at years 2025 and 2030 (i.e., 5 and 10 years following 
construction completion). Data on percent tree canopy cover, amount of the stream characterized by in-stream 
vegetative cover, percent of the water surface shaded by overhanging vegetation, and vegetation strata will be 
collected and included in reports at years 2030 and 2055 (i.e., 10 and 35 years following project completion). 
Because the monitoring data is collected at various years over the period of analysis, the annual review will 
often be restricted to mitigation site operation and maintenance data (e.g., annual efforts to control invasive 
species). These monitoring reports will be evaluated by the ICT. 
Contingency Plan/Adaptive Management 
If monitoring determines that the vegetation survival, coverage, and composition does not meet ecological 
success criteria, planting would be employed to restore the requisite acres of floodplain forest to produce the 
total benefits needed to mitigate for project impacts. The number, species, spacing, and size of trees or any 
other vegetation to be planted would be determined by the ICT after reviewing monitoring data. Likewise, the 
ICT would evaluate additional or alternate methods for addressing the control of invasive, noxious, and /or 
exotic plant species (i.e., Chinese tallow [Triadica sebiferum]) if monitoring reveals that the proposed “cut 
stump” or similar methods for control do not achieve the desired or target level specified in the success criteria. 
Should the mitigation areas be damaged as a result of catastrophic events (e.g., severe flood disturbance 
associated with intense storms and hurricanes), the ICT would assess the nature and extent of the damage and 
recommend measures to correct or restore the mitigation areas to pre-event or target conditions. 
Project Closure 
Monitoring activities will cease and the project will be formally closed when it is determined that the desired 
acres of forest vegetation have met the monitoring criteria as specified above. The contingency plan/adaptive 
management process described is intended to allow periodic modifications in order to achieve the desired 
number of acres at the end of the project and ensure amounts of unwanted vegetation are minimized. The ICT 
will meet to evaluate data collected during the last scheduled annual report to close monitoring of the 
mitigation features. 

Should the mitigation areas be damaged as a result of catastrophic disturbance events (e.g., 
severe flooding associated with intense storms and hurricanes), the ICT would assess the nature 
and extent of the damage and recommend measures to correct or restore the mitigation areas to 
predamage or target conditions. 

Project Closure 

Monitoring activities will cease and the project will be formally closed when it is determined that 
the desired acres of forest vegetation have met the monitoring ecological success criteria as 
specified above. The contingency plan/adaptive management process described above is 
intended to allow periodic modifications in order to achieve the necessary functional mitigation 
for project impacts at the end of the 50-year period of analysis and ensure that presence of 
undesirable vegetation is minimized. The ICT will meet to evaluate data collected during the last 
scheduled annual report to determine if appropriate to close monitoring of the mitigation 
features. Monitoring would continue until it has been demonstrated that the mitigation has met 
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the ecological success criteria as documented by the District Engineer and determined by the 
Division Commander. 

SUMMARY 

Ecological success criteria for the GRP for the Clear Creek Flood Risk Management Project 
focus on the preservation, rehabilitation, and restoration of forested riparian habitat adjacent to 
Clear Creek. Achievement of these criteria is expected to be maintained for the 50-year period of 
analysis. Monitoring focuses on the collection of data, particularly field data, which allow the 
survival, coverage, and composition of vegetation in the mitigation areas to be determined and 
evaluated. Photo-documentation at stationary monitoring points will also be utilized to depict the 
progression of mitigation activities.  

The total estimated cost (constant dollars, 4.375 percent interest rate) for monitoring all 
mitigation is $27,035. The costs estimate includes field sampling, data management and analysis, 
and report preparation. 

Analysis of the monitoring data collected will be reviewed by the ICT and provided to the 
USACE Division Commander annually. This analysis will include recommendations for 
actionable changes in mitigation practices, if necessary, to achieve the ecological success 
criteria. Recommendations will also be made for necessary modifications to monitoring plans to 
ensure accurate documentation of mitigation outcomes. 
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Appendix K 

Compliance with Goals and Policies of 
Texas Coastal Zone Management Programs 

Consistency Determination  
Clear Creek General Reevaluation Study 

Brazoria, Fort Bend, Galveston, and Harris Counties, Texas 

INTRODUCTION 

The Clear Creek General Reevaluation Study is located in Brazoria, Fort Bend, Galveston, and 
Harris counties in southeast Texas. The project study area encompasses most of the Clear Creek 
Watershed, to include Clear Creek, its tributaries, Clear Lake, and the surrounding riparian and 
upland environments. Clear Creek generally flows from west to east and drains into Clear Lake, 
which eventually drains into Galveston Bay at Seabrook, Texas. The project area is defined as 
the footprint of the project features to be constructed, including mitigation areas and conveyance 
and preserved riparian corridors (see Figure 3.0-1 of the Draft Supplemental Environmental 
Impact Statement [DSEIS]) with a 0.25-mile buffer. Further descriptions of the Clear Creek 
project and study areas can be found in Section 3.0 of the DSEIS.  

The proposed project is needed to reduce flood damages within the Clear Creek watershed while 
preserving natural features for aesthetics, recreation, and rehabilitation of flood risk 
management. This will allow a balance between structural modifications of the creek, floodplain 
regulations, and a broad program of floodplain management. 

The Clear Creek Federal flood control project was authorized by Congress in the Flood Control 
Act of 1968 (Public Law 91-611, Section 221). This plan is referred to as the General 
Reevaluation Plan (GRP). The authorized project reaches extended 31 miles from Clear Lake to 
the Fort Bend County line. In 1982 the Phase I General Design Memorandum, including the 
Final Environmental Impact Statement, was signed by the Southwest Division Engineer, thus 
authorizing the detailed design later evaluated and rejected by the non-Federal sponsors. In 1997, 
the non-Federal sponsors requested that the USACE adopt changes to the plans. The changes 
requested by the non-Federal sponsors were beyond the discretionary authority of the USACE 
Division Commander to approve. As a result, in February 1999, the USACE decided that a 
general reevaluation study would be needed. In April 1999, the non-Federal sponsors agreed to 
accept the USACE recommendation to conduct the general reevaluation study. The general 
reevaluation study will reconsider the previously authorized project as well as non-Federal 
sponsor-proposed alternatives and other alternatives that are deemed reasonable. As of June 
1999, Brazoria County Drainage District No. 4 joined the non-Federal sponsors in this effort. 
The congressional authorization for this project only allows the consideration of reducing flood 
damage caused by rainfall runoff along the main channel of Clear Creek and not coastal flooding 
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caused by tropical storm systems. To achieve reduction in flood damages, the U.S. Army Corps 
of Engineers (USACE) plans to implement flood risk management measures, which include 
conveyance measures on areas on/or adjacent to Clear Creek from State Highway 288 to Bennie 
Kate Road, Bennie Kate Road to Dixie Farm Road, and on three tributaries: Mudd Gully, Turkey 
Creek, and Mary’s Creek. This plan is referred to as the GRP. 

IMPACTS ON COASTAL NATURAL RESOURCE AREAS 

Several of the Coastal Natural Resource Areas (CNRAs) listed in 31 Texas Administrative Code 
(TAC) §501.3 are found reasonably close to the areas discussed in the DSEIS. A short 
description of each CNRA near the project, and of methods to minimize or avoid potential 
impacts, is provided below.  

Waters of the Open Gulf of Mexico 

Waters of the open Gulf of Mexico (Gulf) are located east and south of the project site. All 
construction activities, including excavation and placement of excavated material, will occur 
inland, upstream from tidally influenced portions of Clear Creek. Waters of the open Gulf will 
not be impacted. 

Waters Under Tidal Influence 

The study area encompasses portions of Clear Creek that experience tidal influence; however, no 
work would occur in tidal waters. Excavation and placement activities represent a negligible 
impact because the potential release of suspended solids is minimized by using upland confined 
placement areas (PAs), appropriate best management practices (BMPs), and compliance with the 
required State §401 Certification. 

Submerged Lands 

The project footprint does not occur in areas characterized as submerged lands. No impacts to 
this resource are expected as a result of the project. 

Coastal Wetlands 

Although coastal wetlands occur within the study area, no coastal wetlands would be directly 
affected by the project footprint, which is beyond the Texas Coastal Zone boundary. No impacts 
to this resource are expected as a result of the project. 
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SUBMERGED AQUATIC VEGETATION 

Although submerged aquatic vegetation (SAV) may occur within the study area, no SAV would 
be directly affected by the project footprint, which is beyond the Texas Coastal Zone boundary. 
No impacts to this resource are expected as a result of the project. 

Tidal Sand and Mud Flats 

Although tidal sands and mud flats may occur within the study area, these areas would not be 
directly affected by the project footprint, which is beyond the Texas Coastal Zone boundary. No 
impacts to this resource are expected as a result of the project. 

Oyster Reefs 

There are no oyster reefs identified within the project footprint. No impacts to this resource are 
expected as a result of the project. 

Hard Substrate Reefs 

There are no naturally occurring hard substrate formations in the vicinity of the project. No 
impacts to this resource are expected as a result of the project. 

COASTAL BARRIERS 

The coastal barrier downdrift of the study area consists of Galveston Island, which is highly 
developed with some marshes in the backshore and with narrow beaches and overwash terrace 
on the foreshore. The proposed project would occur in the upper portions of the Clear Creek 
watershed. No impacts to this resource are expected as a result of the project. 

Coastal Shore Areas 

These resource areas function as buffers, protecting upland habitats from erosion and storm 
damage and adjacent marshes and waterways from water quality degradation. Coastal shore 
areas occur outside of the study area, and no construction would occur in these areas. No impacts 
to this resource are expected as a result of the project. 

Gulf Beaches 

The project would not affect any Gulf beaches since all project areas occur inland and excavated 
material would be placed in several upland confined PAs. No impacts to this resource are 
expected as a result of the project. 
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Critical Dune Areas 

The project would not affect any critical dune areas since all project areas occur inland and 
excavated material would be placed in several upland confined PAs. No impacts to this resource 
are expected as a result of the project. 

Special Hazard Areas 

Special hazard areas are areas designated by the Administrator of the Federal Insurance 
Administration under the National Flood Insurance Act as having special flood, mudslide, and/or 
flood-related erosion hazards. The project area is covered under the Flood Insurance Studies 
(FIS) for Brazoria, Fort Bend, Galveston, and Harris counties, Texas. The land along the channel 
within the area studied is predominantly located in or adjacent to the 100-year floodplain. Project 
objectives would decrease the hazard of the flood-prone areas, and a beneficial effect to the 
hazard area is expected. 

Critical Erosion Areas 

These areas are those Gulf and bay shorelines that are undergoing erosion and are designated by 
the Commissioner of the General Land Office under Texas Natural Resources Code, §33.601(b). 
The project would not affect any critical erosion areas since all project features occur inland and 
excavated material would be placed in several upland confined PAs. No impacts to this resource 
are expected as a result of the project. 

Coastal Historic Areas 

No coastal historic areas (sites in the National Register of Historic Places on public land or State 
Archeological Landmarks that are identified by the Texas Historical Commission as being 
coastal in character) would be impacted by the project. 

Coastal Preserves 

The project would not affect any coastal preserves since all project features occur inland and 
excavated material would be placed in several upland confined PAs. No impacts to this resource 
are expected as a result of the project. 

COMPLIANCE WITH GOALS AND POLICIES 

The following goals and policies of the Texas Coastal Management Program (TCMP) were 
reviewed for compliance.  

• §501.15 – Policy for Major Actions 

• §501.34 – Policies for Levees and Flood Control Projects 
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§501.15 – Policy for Major Actions 

(a)  For purposes of this section, "major action" means an individual agency or subdivision 
action listed in §505.11 of this title (relating to Actions and Rules Subject to the Coastal 
Management Program), §506.12 of this title (relating to Federal Actions Subject to the 
Coastal Management Program), or §505.60 of this title (relating to Local Government 
Actions Subject to the Coastal Management Program), relating to an activity for which a 
Federal environmental impact statement under the National Environmental Policy Act, 
42 United States Code Annotated, §4321, et seq. is required.  

(b)  Prior to taking a major action, the agencies and subdivisions having jurisdiction over the 
activity shall meet and coordinate their major actions relating to the activity. The 
agencies and subdivisions shall, to the greatest extent practicable, consider the 
cumulative and secondary adverse effects, as described in the Federal environmental 
impact assessment process, of each major action relating to the activity.  

(c)  No agency or subdivision shall take a major action that is inconsistent with the goals and 
policies of this chapter. In addition, an agency or subdivision shall avoid and otherwise 
minimize the cumulative adverse effects to coastal natural resource areas of each of its 
major actions relating to the activity. 

Compliance: This project involves action subject to §506.12 and constitutes a major action. 
Therefore, a Federal EIS is required under National Environmental Policy Act, 42 U.S. 
Code (USC), §4321, et seq. Both State and Federal agencies have met and coordinated on 
the identification and mitigation of project impacts and placement of excavated material. 
The purpose of this appendix to the DSEIS (which considers cumulative and secondary 
adverse effects of the project) is to demonstrate that the General Reevaluation Plan 
Alternative is consistent with the TCMP. All project planning has made efforts to avoid 
and otherwise minimize the cumulative adverse effects to coastal natural resource areas 
relating to the activity. Project objectives of flood damage reduction would result in only 
beneficial effects to CNRAs, and no adverse effects to CNRAs are anticipated. 

§501.34 – Policies for Levees and Flood Control Projects 

(a) Drainage, reclamation, channelization, levee construction or modification, or flood- or 
floodwater-control infrastructure projects shall be designed, constructed, and maintained 
to avoid the impoundment and draining of coastal wetlands to the greatest extent 
practicable. If impoundment or draining of coastal wetlands cannot be avoided, adverse 
effects to the wetlands shall be mitigated in accordance with the sequencing requirements 
in §501.23 of this title.  
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(b) TCEQ rules and approvals for the levee construction, modification, drainage, 
reclamation, channelization, or flood- or floodwater-control projects, pursuant to the 
Texas Water Code, §16.236, shall comply with the policies in this section. 

Compliance: The Clear Creek Flood Risk Management Project would not result in the 
impoundment or draining of any coastal wetlands because the tentatively proposed project 
occurs in the upstream portion of the Clear Creek watershed, which is outside of the Texas 
Coastal Zone boundary. Additionally, the tentatively proposed project would result in 
minimal, if any, changes to downstream flows.  

The tentatively proposed project is not located within the Texas Coastal Zone boundary 
and does not involve construction or modification to any levees. 



 

 



 

 

 



 

 

Appendix L 
 

404(b)(1) Analysis 



 

 

Job No. 100013748 

APPENDIX L 
CLEAR CREEK GENERAL REEVALUATION STUDY 

BRAZORIA, FORT BEND, GALVESTON,  
AND HARRIS COUNTIES, TEXAS 

SECTION 404(B)(1) EVALUATION 

 

U.S. Army Corps of Engineers, Galveston District 
2000 Fort Point Road 

Galveston, Texas 77550 

 

July 2012 

Printed on recycled paper 



 

 1 

Appendix L 

Clear Creek General Reevaluation Study 
Brazoria, Fort Bend, Galveston, and Harris Counties, Texas 

Section 404(b)(1) Evaluation 

I. PROJECT DESCRIPTION 

a. Location 

The Clear Creek General Reevaluation Plan (GRP Alternative) is located in Brazoria, 
Fort Bend, Galveston, and Harris counties in southeast Texas. The study area 
encompasses most of the Clear Creek watershed, to include Clear Creek, its tributaries, 
Clear Lake, and the surrounding riparian and upland environments. Clear Creek generally 
flows from west to east and drains into Clear Lake, which eventually drains into 
Galveston Bay at Seabrook, Texas. The project area is defined as the footprint of the 
project features to be constructed, including mitigation and conveyance areas, and 
preserved riparian corridors with a 0.25-mile buffer (see Figure 3.0-1 in the Draft 
Supplemental Environmental Impact Statement [DSEIS]). Further descriptions of the 
Clear Creek GRP and study areas can be found in Section 3.0 of the DSEIS.  

b. General Description 

This Section 404(b)(1) evaluation addresses discharges of dredged or fill material into 
waters of the U.S. Objectives of the Clear Creek GRP include implementation of flood 
damage reduction designs to portions of the Clear Creek watershed. Several alternatives 
were analyzed including a No Action Alternative and GRP Alternative, which is the U.S. 
Army Corps of Engineers’ (USACE) recommended plan; this 404(b)(1) evaluation only 
focuses on the GRP Alternative. 

The GRP Alternative is the preferred alternative and includes a series of flood risk 
management measures and mitigation areas, referred to as project features. Flood risk 
management measures include conveyance measures areas on or adjacent to Clear Creek 
from SH 288 to Bennie Kate Road [Section Super C(d)], Bennie Kate Road to Dixie 
Farm Road [Section C5(d)], and on three tributaries: Mud Gully, Turkey Creek, and 
Mary’s Creek. 

Primary components of environmental features incorporated into the design of the GRP 
Alternative adjacent to Clear Creek conveyance measures include preservation/ 
rehabilitation and reestablishment of an approximate 65-foot-wide riparian corridor of 
floodplain forest habitat along the low-flow channel, as well as mitigation areas. 
Specifically, these features include preserving and/or rehabilitating approximately 
122 acres and reestablishing 33 acres of floodplain forest. 
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c. Authority and Purpose 

The Clear Creek Federal flood control project was authorized by Congress in the Flood 
Control Act of 1968 (Public Law 91-611, Section 221). The authorized project reaches 
extended 31 miles from Clear Lake to the Fort Bend county line. In 1982 the Phase I 
General Design Memorandum, including the Final Environmental Impact Statement, was 
signed by the Southwest Division Engineer, thus authorizing the detailed design later 
evaluated and rejected by the non-Federal sponsors; Galveston County, Harris County 
Flood Control District, and Brazoria County Drainage District #4. In 1997, the non-
Federal sponsors requested that the USACE adopt changes to the plans. The changes 
requested by the non-Federal sponsors were beyond the discretionary authority of the 
USACE Division Commander to approve. As a result, in February 1999, the USACE 
decided that a general reevaluation study would be needed. In April 1999, the non-
Federal sponsors agreed to accept the USACE recommendation to conduct the general 
reevaluation study. The general reevaluation study will reconsider the previously 
authorized project as well as non-Federal sponsor-proposed alternatives and other 
alternatives that are deemed reasonable. As of June 1999, Brazoria County Drainage 
District No. 4 joined the non-Federal sponsors in this effort. The congressional 
authorization for this project only allows the consideration of reducing flood damage 
caused by rainfall runoff along the main channel of Clear Creek and not coastal flooding 
caused by tropical storm systems. 

d. General Description of Dredged or Fill Material 

(1) General Characteristics of Material 

Sediment samples were collected for the USACE and others (Espey, Huston & 
Associates, Inc. [EH&A, now PBS&J], 1998) in portions of Clear Creek and 
tributaries, including Mud Gully. The conclusion of EH&A (1998) was that “high 
concentration of a number of compounds have been found in Mud Gully” and “to a 
lesser extent in Clear Creek.” However, a decrease in the concentration of these 
compounds, with time, was noted. The report concluded that, from the perspective of 
a flood damage reduction project in which materials may be removed from Clear 
Creek and its tributaries and placed into upland confined PAs, “no adverse impacts 
can be expected.” There have been no spills or other significant events since 1998 
that would change that conclusion. 

(2) Quantity of Material 

Almost all project features require excavation of materials to create a high flow flood 
bench. Excavated materials would be placed into upland confined placement areas 
(PAs). The location of 376 acres of upland confined PAs for the excavated material 
will be located in areas outside of the 500-year floodplain. All reasonable attempts 
will be made to locate the PAs in areas that will not result in impacts to ecological 
resources such as wetlands (e.g., agricultural lands, pasture, and other urban lands). 
Potential impacts associated with placement of materials in these areas will be 
assessed. Within Mud Gully, excavation, followed by concrete lining, would occur, 
thus resulting in a discharge of concrete within approximately 2.4 acres. Assuming an 
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approximate thickness of 1 foot, approximately 35,200 cubic yard of concrete fill 
would be used to line the excavated channel of Mud Gully. 

e. Description of the Proposed Discharge 

(1) Location 

Excess materials from excavation of high-flow flood benches would be transported 
via truck to upland confined PAs. The location of 376 acres of upland confined PAs 
for the excavated material will be in areas outside of the 500-year floodplain. All 
reasonable attempts will be made to locate the PAs in areas that will not result in 
impacts to ecological resources such as wetlands (e.g., agricultural lands, pasture, and 
other urban lands). Potential impacts associated with placement of materials in these 
areas will be assessed. The concrete lining of Mud Gully would occur over a 0.8-mile 
segment between Sagedowne to Astoria (shown as MUC1b on Figure 2.3-4 of the 
DSEIS). 

(2) Size 

Within Mud Gully, excavation, followed by concrete lining, would occur along over a 
0.8-mi segment between Sagedowne to Astoria. After excavation the channel bottom 
would be concrete lined (channel bottom is currently about 25 feet wide). Total area 
of concrete discharge is approximately 2.4 acres. It is anticipated that 376 acres 
would be required for PA construction. 

(3) Type of Site and Habitat 

Although the project footprint consists of an altered channel and floodplain, with 
some floodplain forests, the location of the discharge (i.e., concrete lining) occurs 
along a segment of Mud Gully that has been highly altered and channelized and 
currently consists of a grass-lined, maintained, trapezoidal channel.  

(4) Time and Duration of Discharge 

Excess excavated materials would be placed in PAs during initial construction 
(estimated construction start of 2012 and completion in 2020). However, maintenance 
of conveyance measures may take place throughout the life of the project (estimated 
2070). 

f. Description of Disposal Method  

Excess excavated material would be transported to upland confined PAs via truck. No 
effluent is associated with placement activities since placement material is expected to 
contain negligible amounts of water and placement area design is sufficiently sized to 
hold any potential excess water for evaporative loss. No dewatering would result due to 
placement of material. 
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II. FACTUAL DETERMINATIONS 

a. Physical Substrate Determinations 

(1) Substrate Elevation and Slope 

Excess excavated materials would be placed in upland confined PAs; therefore, 
placement area levees may dictate the substrate elevation and slope. Additionally, 
substrates not placed within PAs would be excavated to create the various 
conveyance measures, thus slopes associated with conveyance measures (e.g., flood 
benches) would vary based on project feature.  

(2) Sediment Type 

Substrates that would be excavated for conveyance measures or placed within PAs 
would consist primarily of clayey and loamy soils (see Section 3.7 of the DSEIS). 

(3) Dredged/Fill Material Movement 

In the short term, best management practices (BMPs) will be implemented to 
minimize or avoid discharges and increased turbidity. In the long term, vegetation 
efforts (as part of the environmental features of the project) would include planting all 
areas of the bench cut with a grass seed mix to stabilize the channel. 

(4) Physical Effects on Benthos 

Benthic fauna would be adversely affected from concrete fill placement at Mud 
Gully; however, current conditions offer relatively poor aquatic habitat (e.g., grass-
lined, maintained, trapezoidal channel).  

(5) Other Effects  

None known.  

(6) Actions Taken to Minimize Impacts 

This project was fully coordinated with State and Federal resource agencies, and their 
comments have been incorporated into the development of the project to the 
maximum extent practicable. Any unavoidable losses were mitigated and are 
discussed more thoroughly in Section 5 of the DSEIS.  

b. Water Circulation, Fluctuation, and Salinity Determinations 

(1) Water 

The GRP Alternative would reduce the flood damage in high-damage reaches 
(Pearland area and Friendswood area) by adding improvements to Clear Creek and 
some of its tributaries (Mud Gully, Turkey Creek, and Mary’s Creek). The GRP 
Alternative is composed of numerous conveyance improvements, and additional in-
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line detention components that would reduce flooding and flood damages. The 
improved channel conveyances would allow Clear Creek and its tributaries to handle 
the increased peak flows during flood events. The GRP Alternative would reduce 
flood damages for the upstream end of the Clear Creek watershed, and prevent flood 
damages to the downstream segments of the watershed, thus benefitting the overall 
system. 

(a) Salinity 

The USACE has determined that salinity changes are not expected (Section 4.2) 
as the project would not increase overall flood elevations or volume of freshwater 
in the lake. 

(b) Water Chemistry 

There are no indications of water chemistry problems would be associated with 
implementation of the Clear Creek GRP, and BMPs would be implemented to 
maintain conditions.  

(c) Clarity 

There may be some temporary and localized increases in turbidity during 
excavation operations. Water clarity is expected to return to normal background 
levels shortly after operations are completed. 

(d) Color 

Water immediately surrounding some construction areas (i.e., where excavation 
or fill placement would occur) may become discolored temporarily due to 
disturbance of the sediment. BMPs would be implemented to reduce and control 
turbidity during construction and material placement dewatering. 

(e) Odor 

The material is not expected to be anoxic, and there should be no odors associated 
with placement, nor are any expected from upland confined placement.  

(f) Taste 

No detectable impact to the environment is expected. 

(g) Dissolved Gas Levels 

No detectable impact to the environment is expected. The project would not 
create conditions that would cause an increase in dissolved gas levels (e.g., 
increased solar gain, increased aeration, or additional nutrient loading). 
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(h) Nutrients 

Project implementation would not create conditions that would increase nutrient 
loading and no detectable negative impact is expected. 

(i) Eutrophication 

Project implementation would not create conditions that would increase nutrient 
loading and eutrophication is not expected. 

(j) Others as Appropriate 

None known. 

(2) Current Patterns and Circulation 

The GRP Alternative would reduce the flood damage in high-damage reaches 
(Pearland area and Friendswood area) by adding improvements to Clear Creek and 
some of its tributaries (Mud Gully, Turkey Creek, and Mary’s Creek). The GRP 
Alternative is composed of numerous conveyance improvements, and additional in-
line detention components that would reduce flooding and flood damages. The 
improved channel conveyances would allow Clear Creek and its tributaries to handle 
the increased peak flows during flood events.  

(a) Current Patterns and Flow 

Typical current patterns and flow would not be altered. Flow during flood events 
would be changed as a result of the project. For example, conveyance measures 
work to reduce flooding by increasing flow capacity and reducing storage. 

(b) Velocity 

While flood flows in the downstream reach would slightly increase, hydrology 
and hydraulics modeling shows that an increase in water surface elevation with 
the Recommended Plan in place would be 0.15 foot (less than 2 inches). This is 
well within one standard deviation of uncertainty in water surface elevations (one 
standard deviation is generally on the order of 0.75 foot) and, therefore, any 
induced damages are considered statistically insignificant (meaning there is no 
statistical basis indicating that induced damages actually exist)..  

(c) Stratification 

Stratification would not be altered during typical flows but during extreme flood 
events, less flooding in Clear Lake would occur. Salinity changes are not expected 
(Section 4.2 of DSEIS). 
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(d) Hydrologic Regime 

Hydrologic regime would not change under typical flows. The floodplain will 
continue to experience relatively shallow and slow rising flood events, but the 
flood damage risk will be reduced. However, during extreme flood events (e.g., 
during a 100-year flood event) flood levels are reduced from approximately 0.1 to 
3 feet within the mainstem reach, and almost 2 feet within Clear Lake (Hydrology 
and Hydraulics Appendix to the General Reevaluation Report). 

(3) Normal Water Level Fluctuations 

Because all project features are located well above the tidally influenced portion of 
Clear Creek, no changes are expected. The project targets preserving the current 
channel (and normal water levels) but would alter floodways during high flows. 

(4) Salinity Gradients 

Due to the nature of the project objectives (i.e., flood damage reduction with 
environmental features), salinity gradients are not expected to change relative to 
current conditions. All project features are above tidally influenced portions of Clear 
Creek. 

(5) Actions that Will Be Taken to Minimize Impacts 

In addition to alternatives analyses, fill PAs will be located to avoid impacts to 
various resources such as threatened and endangered species habitat, cultural 
resources, waters of the U.S., and essential fish habitat. BMPs will be implemented 
during construction and maintenance activities. 

c. Suspended Particulate/Turbidity Determination 

(1) Expected Changes in Suspended Particulates and Turbidity Levels in Vicinity of 
Disposal Site 

An increase in suspended particulates and the concomitant turbidity levels may occur 
during fill placement operations. These are temporary and localized events, and 
appropriate BMPs would be implemented. 

(2) Effects on Chemical and Physical Properties of the Water Column 

(a) Light Penetration 

Turbidity levels will be temporarily increased during fill placement operations. 
These are temporary and localized events, and appropriate BMPs would be imple-
mented. 
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(b) Dissolved Oxygen 

No adverse effects to dissolved oxygen (DO) are expected. Ultimately, project 
objectives would improve dissolved oxygen levels within the project area (via 
eventual establishment of a riparian zone that shades water and lowers 
temperature, thereby increasing DO [U.S. Department of Agriculture, 1998]). 

(c) Toxic Metals and Organics 

Generally, high concentrations of a number of compounds have been found in 
Mud Gully, with the highest amounts found on the Brio and Dixie Oil Producers 
sites (Resource Engineering, Inc., 1986a, 1986b). These compounds were found 
in lesser amounts in Clear Creek. However, data from surficial and subsurficial 
sediment samples from studies through 1998 show a decrease in concentrations, 
and the data from U.S. Geological Survey (2003) indicated very or extremely low 
concentrations in recent sediments. The Texas Commission on Environmental 
Quality (TCEQ, 2007) noted no concerns for multiple toxic constituents in 
sediments from Clear Creek Tidal, Clear Creek Above Tidal, Clear Lake, and 
Upper Galveston Bay. No cause for concern has been indicated by testing of fill 
material, and specific information regarding metals and organics is provided 
within Section 3.3 of the DSEIS. 

(d) Pathogens 

None expected or found. 

(e) Aesthetics 

The project has been designed and selected in coordination with resource agencies 
to avoid detrimental environmental impacts and reduce or eliminate adverse 
aesthetic qualities. Many project environmental features (i.e., riparian zone 
preservation/rehabilitation and reestablishment) would increase the area 
aesthetics. 

(f) Others as Appropriate 

None known. 

(3) Effects on Biota 

No impacts are expected on photosynthesis, suspension/filter feeders, and sight 
feeders, except for direct and temporary impacts from fill placement (e.g., temporary 
and local increases in local turbidity levels). Areas that would require fill currently 
offer relatively low aquatic habitat value (i.e., maintained, grass-lined, trapezoidal 
channel – Mud Gully). Appropriate BMPs would be implemented. 
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(4) Actions Taken to Minimize Impacts 

The project has been closely coordinated with the resource agencies to assure 
locations have minimal impacts and beneficial effects. Through the use of a Habitat 
Evaluation Procedure (HEP) Model (Appendix B), potential impacts to floodplain 
forests would be mitigated (Section 5 of DSEIS). BMPs will be applied to reduce and 
control turbidity and sediment discharge.  

In addition, the location of 376 acres of upland confined PAs for the excavated 
material will be in areas outside of the 500-year floodplain. All reasonable attempts 
will be made to locate the PAs in areas that will not result in impacts to ecological 
resources such as wetlands (e.g., agricultural lands, pasture, and other urban lands). 
Potential impacts associated with placement of materials in these areas will be 
assessed. 

d. Contaminant Determinations 

No increase in contaminant levels is expected during construction and placement 
operations. The potential for contaminants has been evaluated through sediment and 
water quality analyses (sections 4.2 and 4.3 of the DSEIS).  

e. Aquatic Ecosystem and Organism Determinations 

(1) Effects on Plankton 

Construction and placement operations are expected to have only minor temporary, 
local impacts on plankton from potential increased turbidity levels. 

(2) Effects on Benthos 

Benthic fauna, if present within areas of channel reshaping efforts, would be 
adversely affected from fill placement; however, current conditions offer relatively 
poor aquatic habitat, and channel reshaping efforts (and environmental features like 
establishment of a riparian zone) are intended to increase aquatic habitat value, 
including benthic habitat (Section 4.10 of the DSEIS). 

(3)  Effects on Nekton 

Construction and placement operations are expected to have only minor temporary, 
local impacts on nekton from potential increased turbidity levels. 

(4) Effects on Aquatic Food Web 

Except for potentially localized and temporary increased turbidity and suspended 
solids, no impact is expected on the aquatic food web. Appropriate BMPs would be 
implemented to minimize or avoid detrimental effects to aquatic trophic dynamics 
(Section 4.10 of the DSEIS). Restoration of sinuosity and riparian vegetation along 
the low-flow channel of Clear Creek could have long-term positive effects by 
increasing habitat diversity. 
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(5) Effects on Special Aquatic Sites 

The GRP Alternative footprint includes the conveyance areas and protected riparian 
habitat corridors; however, potential permanent wetland impacts would occur within 
high-flow flood bench areas. Although there are about 41.5 acres of freshwater 
emergent, scrub-shrub, and forested wetlands within the overall project footprint, 
there will be permanent impacts to 29.3 acres of these wetlands from bench cutting 
the high-flow flood bench (Figure 3.9-2). Avoidance and minimization of wetland 
impacts within the project footprint would be accomplished through preservation and 
rehabilitation of the existing low-flow channel, including a 60-foot-wide corridor of 
adjacent riparian areas (which includes wetlands). Within the low-flow channel, 7.3 
acres of wetland fringe forested wetlands are expected to be reestablished. 
Compensatory mitigation wetlands are included as a project component in addition to 
the avoided, rehabilitated, and reestablished wetlands. Specifically, 21.1 acres of 
forested wetlands would be hydrologically enhanced and preserved as additional 
mitigation (Figure 3.9-2 in the FSEIS). Wetlands that may be permanently impacted, 
avoided, and restored by the GRP Alternative are displayed in the following table.  

Wetlands That May be Impacted, Avoided, and Restored 
(Rehabilitation or Reestablishment) by the GRP Alternative 

Wetland 
Type 

Existing 
Wetlands in 
Construction 

Footprint 
(acres)1 

Potential 
Permanent 
Wetland 
Impacts 
(acres) 

Wetlands 
Avoided 
(acres) 

Restored acres 
(Rehabilitated/ 
Reestablished) 

Compensatory 
Mitigation 
Wetlands 

(Acres 
Rehabilitated) 

Sum of 
Wetlands 
Avoided, 

Restored, and 
Preserved 

(acres) 
Emergent  11.2 2.9 8.32 0.0 0.0 8.3 
Forested  26.7 23.7 3.0 7.33 21.1 31.4 
Scrub-Shrub  3.6 2.7 0.9 0.0 0.0 0.9 
Totals 41.5 29.3 12.2 7.3 21.1 40.6 

1 Does not include compensatory mitigation areas. 
2 A large emergent wetland within an existing HCFCD detention basin is assumed to be deeper than the proposed cut of the 
high-flow flood bench within the footprint of the linear detention feature. As such, the 4.8 acres of this wetland within the 
footprint would not likely be impacted and is included within the table as an avoided area. 
3 Within the low-flow corridor, project designs include an anticipated 2- to 4-foot-wide forested wetland fringe to establish 
along and adjacent to the ordinary high-water mark of Clear Creek. The value presented in the table is based on a 
conservative estimate of a 2-foot width.  

f. Proposed Disposal Site Determinations 

(1) Mixing Zone Determination 

Mixing is not required due to the lack of contaminants, BMPs, and locations of fill 
placement. 

(2) Determination of Compliance with Applicable Water Quality Standards 

Sediment analyses of material have been performed, and testing of maintenance and 
construction material has not demonstrated any violation of applicable water quality 



 

 11 

standards. The State of Texas will be asked to issue a water quality certificate for the 
Clear Creek GRP, indicating that water quality standards will be met. 

(3) Potential Effects on Human Use Characteristics 

(a) Municipal and Private Water Supply 

No water wells occur within the project footprint, and no impacts to water 
supplies are expected (Section 3.4 of the DSEIS). 

(b) Recreational and Commercial Fisheries 

No direct detrimental effects to recreational and commercial fisheries are 
expected as a result of the project; however, due to the project objectives, 
fisheries may realize an indirect benefit through increased flood abatement and 
restored riparian vegetation. 

(c) Water-related Recreation 

No direct detrimental effects to water-related recreational activities are expected 
as a result of the project; however, due to the project objectives, recreational 
opportunities may realize an indirect benefit through increased flood abatement 
and restored riparian vegetation. 

(d) Aesthetics 

The project is designed to minimize any adverse impacts to the environment and 
increase aesthetic qualities in the area.  

(e) Parks, National and Historic Monuments, National Seashores, Wilderness 
Areas, Research Sites, and Similar Preserves 

No parks, national and historic monuments, national seashores, wilderness areas, 
or research sites will be negatively impacted by the project. 

g. Determination of Cumulative Effects on the Aquatic Ecosystem 

The project is not expected to result in negative cumulative impacts in the aquatic 
ecosystem. A community-based habitat suitability index (HSI) model and mitigation was 
performed to ensure adequate replacement of wildlife habitats and functions, where 
appropriate. Cumulative effects on the aquatic ecosystem are expected to be beneficial 
due to project objectives and environmental features (Section 4.15 of the DSEIS). 

h. Determination of Secondary Effects on the Aquatic Ecosystem 

No adverse significant secondary effects on the aquatic ecosystem should occur as a 
result of the recommended project. Secondary effects on the aquatic ecosystem are 
expected to be beneficial due to project objectives and environmental features. 
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1.0 INTRODUCTION 

This section describes the Greenhouse Gas Emissions and their related impacts on climate 
change for the Clear Creek General Reevaluation Study, General Revaluation Plan (GRP) 
Alternative. Air emissions from the GRP Alternative will result from the operation of 
construction equipment powered by internal combustion engines that produce exhaust emissions. 
Emissions from this equipment will result in an increase in Greenhouse Gas (GHG) emissions 
that could contribute to global climate change. To date, specific thresholds to evaluate adverse 
impacts pertaining to GHG emissions have not been established by local decision-making 
agencies, the State, or the Federal government. The Council on Environmental Quality (CEQ) 
has published “Draft NEPA Guidance on Consideration of the Effects of Climate Change and 
Greenhouse Gas Emissions,” February 10, 2010. The Draft Guidance suggests that the impacts 
of projects directly emitting GHGs in excess of 25,000 metric tons or more of carbon dioxide 
(CO2)-equivalent (CO2e) GHG emissions on an annual basis be considered in a qualitative and 
quantitative manner. However, the guidance stresses that, given the nature of GHGs and their 
persistence in the atmosphere, climate change impacts should be considered on a cumulative 
level. For consistency, this section presents a project-level analysis of GHG emissions. 

1.1 QUANTIFICATION OF GHG EMISSIONS 

An inventory of GHGs was prepared for construction activities based on the schedule and other 
assumptions developed for the GRP Alternative. Air emissions estimates were calculated using 
techniques appropriate for a specific emissions-generating activity or source. The basis, emission 
factors, and summary of emissions are provided in Attachment A. 

GHG emissions were estimated for emissions of CO2, methane (CH4), and nitrous oxides (N2O), 
which are GHGs that may result from the combustion of fuel. The emission sources consist of 
construction equipment powered by internal combustion engines that produce exhaust emissions. 

1.1.1 Methods Used for Estimation of Air Contaminant Emissions 

GHG emissions were estimated for each piece of equipment. The emissions were then 
categorized and totaled and broken out on an annual basis for each year for which construction is 
scheduled to occur. 

The basis for emissions included the following: 

• Preliminary project description and other information, as provided for the GRP 
Alternative.  

• The EPA’s, NONROAD emission factor model, was used to predict CO2 emissions 
resulting off-road and on-road construction, industrial and agricultural equipment. This 
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model may be used to predict air emissions for nonroad equipment based on information 
including geographic location, equipment type, and fuel use for specific years that may 
be selected. It provides an estimate of emissions for different equipment based on 
equipment population, load factor, available horsepower, deterioration, and applicable 
standards.  

• Emission factors for the different construction equipment were based on the EPA’s 
NONROAD Emissions Model and information from the “California Climate Action 
Registry, General Reporting Protocol,” January 2009.  

1.1.2 Summary of GHG Emissions 

The estimated annual GHG emissions for the GRP Alternative are summarized in Table 1 for 
each year of anticipated construction activities. 

Table 1 
Summary of GHG Emissions – GRP Alternative  

(tons per year) 

 2012 2013 2014 2015 2016 2017 2018 
CO2 951 3,536 6,689 8,351 4,994 4,516 2,393 
CH4 0.07 0.26 0.49 0.61 0.36 0.33 0.17 
N2O 0.02 0.09 0.17 0.21 0.13 0.12 0.06 
CO2e 960 3,570 6,752 8,430 5,041 4,559 2,415 
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2.0 MITIGATION 

Measures that may be used to reduce GHG emissions from the GRP Alternative would consider 
the equipment used for the project over the expected life of the project and the feasibility and 
practicality of such measures. Alternatives considered for their ability to reduce or mitigate GHG 
emissions are those that may provide for enhanced energy efficiency, lower GHG-emitting 
technology, or the use of renewable energy, as appropriate, for the construction equipment to be 
used. Possible mitigation options include the following; 

• Design of the construction equipment operation and schedule so as to reduce overall fuel 
use; 

• Repowering/refitting with cleaner diesel engines; 

• Selection of newer construction equipment with more efficient engines; and 

• Use of alternative lower GHG emitting fuels such as biodiesels, if possible. Biodiesel can 
be used directly in the unmodified diesel engines of some construction equipment, trucks, 
and other heavy vehicles; resultant emissions are considerably cleaner than conventional 
diesel and it is a greenhouse-neutral fuel. Biodiesel would provide a 7 percent reduction 
in CO2 emissions compared to diesel fuel. 

• Conversion to compressed natural gas (CNG) or liquid propane gas (LPG) – CNG would 
provide a 40 percent reduction in CO2 emissions compared to gasoline, and LPG would 
provide about a 34 percent reduction. 

The GRP Alternative includes a series of flood risk management measures and mitigation areas, 
referred to as project features. Impacts to existing floodplain forest would be avoided and 
minimized as much as possible within the design of the conveyance features along Clear Creek. 
However, it is anticipated that approximately 278 acres of floodplain forest habitat would be 
directly impacted as a result of the GRP Alternative, and approximately 31 acres of prime 
farmland that would no longer be available for agricultural use. No losses of or impacts to 
coastal prairie or tidal marsh are anticipated. Mitigation features include avoidance, 
minimization, and compensation for project impacts through rehabilitation and reestablishment 
of floodplain forest. 

While the unavoidable impacts of construction may result in loss of the existing natural carbon 
removal process, clearing of streamside vegetation within the conveyance channels can improve 
habitat through re-vegetation of small shrubs, perennial forbs, and grasses. In addition, 
environmentally sensitive design features of the GRP Alternative encompass preservation, 
rehabilitation, and reestablishment of floodplain forest comprising 155 acres in portions of the 
existing low-flow channels, which includes 7.3 acres of wetlands. 
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According to the EarthWatch Institute (2012), “Carbon is incorporated into forests and forest 
soils by trees and other plants. . . . A young forest, composed of growing trees, absorbs CO2 and 
acts as a sink. Mature forests, made up of a mix of various aged trees as well as dead and 
decaying matter, may be carbon neutral above ground, as they will emit and sequester equal 
amounts of CO2.” Thus, it appears that the reestablishment of floodplain forest would enhance 
the carbon removal process until the forest is mature.  
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3.0 GHG EMISSIONS CONTRIBUTION TO CLIMATE CHANGE 

As described above, the GRP Alternative would increase GHG emissions. However, it would be 
unlikely that GHGs emitted would have an individually discernible impact on global climate 
change. GHG emissions accumulate in the atmosphere because of their relatively long lifespan. 
Consequently, their impact on climate change is independent of the point of emission. Because 
GHGs accumulate in the atmosphere and affect climate change on a global scale, it is not 
practical to predict the impact on climate change based on a project level evaluation; this 
analysis is more practically done on a regional or global scale. 
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Attachment A 
 

GRP Alternative – GHG Emissions Summary  



2012 2013 2014 2015 2016 2017 2018
CO2 951            3,536         6,689         8,351         4,994         4,516         2,393         
CH4 0.07           0.26           0.49           0.61           0.36           0.33           0.17           
N2O 0.02           0.09           0.17           0.21           0.13           0.12           0.06           
CO2e 960            3,570         6,752         8,430         5,041         4,559         2,415         

TABLE A-1

Total Estimated Greenhouse Gas Emissions by Year of Construction Activity
General Reevaluation Plan Alternative 

Clear Creek Flood Control Project

ATKINS 100013748
Table A-1 Emissions Summary

PAGE 1 OF 34



Excavation Duration Start End
Contract Description Volume (months) Date Date

(cubic yards)

1 MUD GULLY CONVEYANCE 37,500                   9 Oct-12 Jul-13

2 TURKEY CREEK CONVEYANCE 340,600                 8 May-15 Jan-16

3 MARY'S CREEK CONVEYANCE 461,500                 11 May-14 Apr-15

4 LOWER CLEAR CREEK CONVEYANCE (& C1 oxbow mitigaiton site) 805,100                 19 Oct-12 Apr-14

5 RR BRIDGE REPLACEMENT AT MYKAWA 12 Jul-16 Jul-17

6 MYKAWA TO BENNIE KATE UPPER CLEAR CREEK CONVEYANCE 1,150,700              27 Apr-14 Jul-16

7 HWY 288 TO MYKAWA UPPER CLEAR CREEK CONVEYANCE 1,099,000              28 Jul-16 Sep-18

10 MITIGATION (A1b, Xb) 0 Apr-15 Jan-16

Clear Creek Flood Control Project

Table A-2

General Reevaluation Plan Alternative
Contract Duration

ATKINS 100013748



Hrs/Day: 10
Day/Week: 5
Week/Month: 4.5
Month/Year: 12
Hours/Year 2700

Equipment Type
Number of 

Units

Total 
Equipment 
Hours of 

Operation

Contract 
Duration 
(months)

2012 2013 2014 2015 2016 2017 2018 2019 2020

Contract 1 - Mud Gully Conveyance 9
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 9 0.3             0.7             
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  1 300 9 100            200            
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

1 26 9 9                17              
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  1 45 9 15              30              
BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 1.5CY 
HYD EXCV)  1 45 9 15              30              
LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  1 160 9 53              107            
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

1 45 9 15              30              
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF (0.2-
0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 KG)  1 4 9 1                3                
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 
DIPPER, 4X4  

1 160 9 53              107            
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  1 45 9 15              30              
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  1 1,463 9 488            975            
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  1 1,463 9 488            975            
BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  1 13 9 4                9                
 CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD BUCKET)  1 300 9 100            200            
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

1 13 9 4                9                
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 
ATTACHMENTS)  

1 234 9 78              156            
 CONC VIBRATOR, 2.50D, EL,HI-FREQ (ADD 2KV 
GENERATOR)  1 2,482 9 827            1,655         
CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

1 300 9 100            200            
GENERATOR, 5.5 KW, 120/240V,PORT  

1 1,241 9 414            827            
HYD EXCAV, CRWLR, 3.125CY BKT  

1 94 9 31              63              
HYD EXCAV, CRWLR, 1.50 CY BKT  

1 51 9 17              34              
 LDR,FE, CRWLR, 1.50 CY  

1 20 9 7                13              
 LDR,FE, WH, 2.75 CY, ARTIC, 936E  

1 304 9 101            203            
PUMP,CENTRF,DW,4"D, 465GPM/40'HD  

1 940 9 313            627            
BLADE, ANGLE, HYDR, D-6 (ADD D-6 TRACTOR DOZER)  

1 270 9 90              180            
 BLADE, UNIVERSAL, HYDR, D-7 (ADD D-7 TRACTOR 
DOZER)  1 398 9 133            265            
DOZER,CWLR, D-6H,PS (ADD BLADE & ATTACHMENTS)  

1 270 9 90              180            
DOZER,CWLR, D-7H,PS (ADD BLADE & ATTACHMENTS)  

1 398 9 133            265            
MISC. POWER TOOLS  

1 1,683 9 561            1,122         
 Haul,12CY (91M3) Trk, 6 Mi(10Km)  

1 20 9 7                13              

Contract 2 - Turkey Creek Conveyance 8
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 8 1                -             
 BRUSH CHIPPER, 12" (305 MM) DIA LOG DISC TYPE 
CUTTER, TRAILER MOUNTED  1 620 8 620            -             
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  2 2,725 8 2,725         -             
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

1 1,240 8 1,240         -             
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  1 51 8 51              -             
 BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  1 51 8 51              -             
LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  1 456 8 456            -             
 LOADER, FRONT END, CRAWLER, 1.50 CY  (1.2 M3) 
BUCKET  1 1 8 1                -             
LOADER, FRONT END, CRAWLER, 2.60 CY (2.0 M3) 
BUCKET  1 620 8 620            -             
 LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

1 51 8 51              -             

TABLE A-3

Clear Creek Flood Control Project
General Reevaluation Plan Alternative

Equipment Hours of Operation

ATKINS 100013748
Table A-3 Equip Hours
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Hrs/Day: 10
Day/Week: 5
Week/Month: 4.5
Month/Year: 12
Hours/Year 2700

Equipment Type
Number of 

Units

Total 
Equipment 
Hours of 

Operation

Contract 
Duration 
(months)

2012 2013 2014 2015 2016 2017 2018 2019 2020

TABLE A-3

Clear Creek Flood Control Project
General Reevaluation Plan Alternative

Equipment Hours of Operation

 FRONT END, WHEEL, SKID-STEER, 9-11 CF (0.2-0.3 M3), 
60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 KG)  1 6 8 6                -             
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 
DIPPER, 4X4  

1 456 8 456            -             
 LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  1 51 8 51              -             
TRACTOR, CRAWLER (DOZER), 300-340 HP (224-254 KW), 
POWERSHIFT, W/UNIVERSAL BLADE  1 1 8 1                -             
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  5 13,305 8 13,305       -             
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  5 13,305 8 13,305       -             
MAP A10ET001 

1 1 8 1                -             
CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD BUCKET)  2 2,725 8 2,725         -             
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 
ATTACHMENTS)  

1 2,129 8 2,129         -             
TRK,HWY, 50,000 GVW, 6X4, 3 AXLE  

1 0 8 -             -             
TRUCK, WATER, OFF-HIGHWAY, 6000 GAL, W/CAT 621E 
TRACTOR  1 1 8 1                -             
 ROLLR,STATIC,S/P,13T,84"W,11TIRE  

1 0 8 -             -             
WATER TANK, 3000 GAL   (ADD TRK  

1 0 8 -             -             
LDR,FE, WH, 2.75 CY, ARTIC, 936E  

1 383 8 383            -             
DOZER,CWLR, D-7H,PS (ADD BLADE & ATTACHMENTS)  

1 902 8 902            -             

Contract 3 - Mary's Creek Conveyance 11
 GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 11 0.7             0.3             
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  2 3,692 11 2,685         1,007         
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

1 64 11 47              17              
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  1 84 11 61              23              
BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 1.5CY 
HYD EXCV)  1 84 11 61              23              
LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  1 476 11 346            130            
LOADER, FRONT END, CRAWLER, 1.50 CY  (1.2 M3) 
BUCKET  1 0 11 -             -             
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

1 84 11 61              23              
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF (0.2-
0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 KG)  1 8 11 6                2                
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 
DIPPER, 4X4  

1 476 11 346            130            
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  1 84 11 61              23              
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  7 18,027 11 13,111       4,916         
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  7 18,027 11 13,111       4,916         
DUMP TRUCK, HIGHWAY, 16 - 20 CY (12.2 - 15.3 M3) 
DUMP BODY, 75,000 LBS (34,000 KG) GVW, 2 AXLE, 6X4  1 15 11 11              4                
 BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  1 32 11 23              9                
 CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD BUCKET)  2 3,692 11 2,685         1,007         
 LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

1 40 11 29              11              
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  1 717 11 521            196            
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 
ATTACHMENTS)  

2 2,884 11 2,097         787            
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

1 1,227 11 892            335            
 LDR,FE, WH, 2.75 CY, ARTIC, 936E  

1 1,106 11 804            302            
LDR,FE, WH, 4.50 CY, ARTIC, 966E  

1 307 11 223            84              
LDR,FE, WH, 5.25 CY, ARTIC, 980C  

1 77 11 56              21              
DOZER,CWLR, D-6H,

1 409 11 297            112            
DOZER,CWLR, D-7H

1 774 11 563            211            
REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  

1 1,227 11 892            335            
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Hours/Year 2700
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TABLE A-3

Clear Creek Flood Control Project
General Reevaluation Plan Alternative

Equipment Hours of Operation

Contract 4 - Lower Clear Creek Conveyance 19
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 19 0.2             0.6             0.2             
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  3 6,441 19 1,017         4,068         1,356         
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

1 1,461 19 231            923            308            
HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  1 46 19 7                29              10              
HYDRAULIC EXCAVATOR, CRAWLER, 70,000 LB (31,751 
KG), 2.00 CY (1.5 M3) BUCKET, 21.6' (6.6 M) MAX DIGGING 
DEPTH  

1 1,172 19 185            740            247            
 BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  1 46 19 7                29              10              
 SPREADER, 85 CF (2.4 M3), DRY CHEMICAL (ADD 55 HP 
(41 KW) FARM TRACTOR)  1 160 19 25              101            34              
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

1 46 19 7                29              10              
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF (0.2-
0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 KG)  1 196 19 31              124            41              
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 
DIPPER, 4X4  

1 160 19 25              101            34              
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  1 46 19 7                29              10              
TRACTOR, CRAWLER (DOZER), 136-180 HP (101-134 KW), 
POWERSHIFT, W/UNIVERSAL BLADE  2 3,046 19 481            1,924         641            
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  14 35,257 19 5,567         22,268       7,423         
 BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  1 730 19 115            461            154            
CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD BUCKET)  3 6,441 19 1,017         4,068         1,356         
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

1 730 19 115            461            154            
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  1 141 19 22              89              30              
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 
ATTACHMENTS)  

3 5,584 19 882            3,527         1,176         
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

1 1,210 19 191            764            255            
CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

1 300 19 47              189            63              
HYD EXCAV, CRWLR, 3.125CY BKT  

1 580 19 92              366            122            
HYD EXCAV, CRWLR, 1.50 CY BKT  

1 311 19 49              196            65              
 LDR,FE, WH, 2.75 CY, ARTIC, 936E  

1 668 19 105            422            141            
 LDR,FE, WH, 4.50 CY, ARTIC, 966E  

1 303 19 48              191            64              
LDR,FE, WH, 5.25 CY, ARTIC, 980C  

1 76 19 12              48              16              
PUMP,CENTRF,DW,4"D, 465GPM/40'HD  

1 940 19 148            594            198            
DOZER,CWLR, D-4H

2 4,950 19 782            3,126         1,042         
DOZER,CWLR, D-6H

1 2,473 19 390            1,562         521            
DOZER,CWLR, D-7H

1 1,476 19 233            932            311            
REAR DUMP BODY,  8.0CY (ADD 30,000 GVW TRUCK)  

1 2,475 19 391            1,563         521            
REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  

1 1,210 19 191            764            255            
TRK,HWY, 46,000 GVW, 6X4, 3 AXLE  

1 2,475 19 391            1,563         521            

Contract 5 - RR Bridge Replacement at Mykawa
Backhoe Loader, 45 HP, 5/8 CY

1 2,100 12 1,050         1,050         
Excavator, diesel hydraulic, crawler mounted, 1 CY

1 1,800 12 900            900            
Grader, self-propelled, 40,000 lb.

1 1,220 12 610            610            
Pile driving hammer, air, 24,450 ft-lb

1 600 12 300            300            
AIR COMPRESSOR, 600 CFM, 150 PSI (ADD HOSE)

1 600 12 300            300            
Sheepsfoot roller, 240 HP

1 300 12 150            150            
Pneumatic Tire Roller, 80 HP

1 600 12 300            300            
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Front end loader 4WD, 2 ½ to 3 ½ CY, 145 HP
1 1,950 12 975            975            

Vibrators, concrete, gas engine, 5 HP
1 200 12 100            100            

Pump, concrete, truck mounted 
1 200 12 100            100            

Swingloader-20,000 lb capacity 175 HP
1 400 12 200            200            

25 Ton Telescopic Railway Crane
1 1,500 12 750            750            

Rail Scrap Retriever
1 500 12 250            250            

Tie Plate Picker
1 260 12 130            130            

Truck, 45,000 lb GVW, 3 axle
2 3,600 12 1,800         1,800         

Truck, Water, Off-Highway, 6,000 Gal
1 1,500 12 750            750            

Hyd. Excav, Crawler 1.5 CY
1 1,700 12 850            850            

Rear Dump Truck 8 CY
4 9,000 12 4,500         4,500         

Rear Dump Truck, 12 CY
3 6,000 12 3,000         3,000         

Misc. Power Tools
1 1,670 12 835            835            

Gradall, 5/8 CY
1 1,050 12 525            525            

Oiler, Truck
1 1,800 12 900            900            

Contract 6 - Mykawa to Bennie Kate Upper Clear Creek Conveyance 27
EP G15CA003 GRADER, MOTOR, ARTICULATED, 6X4, 12' 
BLADE W/17 TEETH SCARIFIERS  1 1 27 0.3             0.4             0.2             
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  4 9,206 27 3,069         4,092         2,046         
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

1 1,730 27 577            769            384            
 HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  1 75 27 25              33              17              
BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 1.5CY 
HYD EXCV)  1 75 27 25              33              17              
 SPREADER, 85 CF (2.4 M3), DRY CHEMICAL (ADD 55 HP 
(41 KW) FARM TRACTOR)  1 578 27 193            257            128            
 LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

1 75 27 25              33              17              
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF (0.2-
0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 KG)  1 385 27 128            171            86              
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 
DIPPER, 4X4  

3 7,999 27 2,666         3,555         1,778         
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  1 75 27 25              33              17              
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  17 44,950 27 14,983       19,978       9,989         
TRUCK OPTION, DUMP BODY, REAR, 12 CY (9.2 M3) (ADD 
45,000 LB (20,412 KG) GVW TRUCK)  3 7,421 27 2,474         3,298         1,649         
TRUCK TRAILER, WATER TANKER, 5,000 GAL (18,927 L) 
(ADD 50,000 LB (22,680 KG) GVW TRUCK)  1 2,558 27 853            1,137         568            
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  20 52,371 27 17,457       23,276       11,638       
TRUCK, HIGHWAY,  55,000 LB (24,948 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  1 2,558 27 853            1,137         568            
BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  1 865 27 288            384            192            
CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD BUCKET)  4 9,206 27 3,069         4,092         2,046         
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

1 865 27 288            384            192            
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  1 967 27 322            430            215            
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 
ATTACHMENTS)  

3 7,744 27 2,581         3,442         1,721         
MIL C75GV002 CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

1 275 27 92              122            61              
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

2 3,108 27 1,036         1,381         691            
 CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

1 300 27 100            133            67              
 HYD EXCAV, CRWLR, 3.125CY BKT  

1 580 27 193            258            129            
HYD EXCAV, CRWLR, 1.50 CY BKT  

1 311 27 104            138            69              
LDR,FE, WH, 2.75 CY, ARTIC, 936E  

2 2,805 27 935            1,247         623            
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 LDR,FE, WH, 4.50 CY, ARTIC, 966E  
1 777 27 259            345            173            

LDR,FE, WH, 5.25 CY, ARTIC, 980C  
1 194 27 65              86              43              

PUMP,CENTRF,DW,4"D, 465GPM/40'HD  
1 940 27 313            418            209            

DOZER,CWLR, D-6H,PS
2 3,106 27 1,035         1,380         690            

DOZER,CWLR, D-7H,PS 
1 1,750 27 583            778            389            

REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  
2 3,108 27 1,036         1,381         691            

     

Contract 7 - Hwy 288 to Mykawa Upper Clear Creek Conveyance 26
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 26 0.2             0.5             0.3             
AIR COMPRESSOR, 250 CFM ( 7 CMM), 100 PSI (689 KPA) 
(ADD HOSE)  1 242 26 56              112            74              
PAVING BREAKER, 66 LB (30 KG) (ADD 100 CFM (2.8 
CMM) COMPRESSOR)  1 483 26 111            223            149            
 AIR HOSE, 1.5" (38 MM) DIA x 100' (31 M) LENGTH, 
HARDROCK (USE AS DRILLING ACCESSORY)  1 483 26 111            223            149            
 BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  4 8,792 26 2,029         4,058         2,705         
 CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

1 2,672 26 617            1,233         822            
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  1 9 26 2                4                3                
 BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  1 9 26 2                4                3                
 LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  1 736 26 170            340            226            
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

1 9 26 2                4                3                
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF (0.2-
0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 KG)  1 239 26 55              110            74              
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 
DIPPER, 4X4  

1 736 26 170            340            226            
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  1 9 26 2                4                3                
MAN-LIFT, LINE-TRUCK, AERIAL PLATFORM 24" (0.61 M) x 
48" (1.2 M), 700 LB (318 KG), 46' (14 M) HEIGHT, 32' (9.8 M) 
RAD  

1 3 26 1                1                1                
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  16 42,929 26 9,907         19,813       13,209       
TRUCK TRAILER, LOWBOY, 75 TON (68.0 MT), 3 AXLE 
(ADD TOWING TRUCK)  1 9 26 2                4                3                
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  16 42,929 26 9,907         19,813       13,209       
 TRUCK, HIGHWAY,  55,000 LB (24,948 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  1 9 26 2                4                3                
DUMP TRUCK, HIGHWAY, 16 - 20 CY (12.2 - 15.3 M3) 
DUMP BODY, 75,000 LBS (34,000 KG) GVW, 2 AXLE, 6X4  1 3 26 1                1                1                
BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  1 1,336 26 308            617            411            
CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD BUCKET)  4 8,792 26 2,029         4,058         2,705         
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

1 1,338 26 309            618            412            
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  1 650 26 150            300            200            
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 
ATTACHMENTS)  

3 7,421 26 1,713         3,425         2,283         
TRK,HWY, 50,000 GVW, 6X4, 3 AXLE  

1 0 26 -             -             -             
TRUCK, WATER, OFF-HIGHWAY, 6000 GAL, W/CAT 621E 
TRACTOR  1 0 26 -             -             -             
CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

1 424 26 98              196            130            
ROLLR,STATIC,S/P,13T,84"W,11TIRE  

1 0 26 -             -             -             
 WATER TANK, 3000 GAL   (ADD TRK  

1 0 26 -             -             -             
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

1 998 26 230            461            307            
CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

1 300 26 69              138            92              
HYD EXCAV, CRWLR, 3.125CY BKT  

1 580 26 134            268            178            
 HYD EXCAV, CRWLR, 1.50 CY BKT  

1 311 26 72              144            96              
LDR,FE, WH, 2.75 CY, ARTIC, 936E  

2 4,320 26 997            1,994         1,329         
 LDR,FE, WH, 4.50 CY, ARTIC, 966E  

1 249 26 57              115            77              
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 LDR,FE, WH, 5.25 CY, ARTIC, 980C  
1 62 26 14              29              19              

PUMP,CENTRF,DW,4"D, 465GPM/40'HD  
1 940 26 217            434            289            

DOZER,CWLR, D-6H  
1 2,275 26 525            1,050         700            

DOZER,CWLR, D-7H
1 2,694 26 622            1,243         829            

REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  
1 998 26 230            461            307            

Contract 10 - Mitigation 10
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 
DIPPER, 4X4  

1 2,446 10 2,201.4      244.6         
TRUCK OPTION, DUMP BODY, REAR, 12 CY (9.2 M3) (ADD 
45,000 LB (20,412 KG) GVW TRUCK)  1 2,446 10 2,201.4      244.6         
TRUCK TRAILER, WATER TANKER, 5,000 GAL (18,927 L) 
(ADD 50,000 LB (22,680 KG) GVW TRUCK)  1 2,238 10 2,014.2      223.8         
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  1 2,446 10 2,201.4      244.6         
TRUCK, HIGHWAY,  55,000 LB (24,948 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  1 2,238 10 2,014.2      223.8         
BLADE, ANGLE, HYDR      (FOR D4  

1 1,600 10 1,440.0      160.0         
 DOZER,CWLR, D-4H,PS  (ADD BLADE)  

1 1,600 10 1,440.0      160.0         
REAR DUMP BODY,  8.0CY (ADD 30,000 GVW TRUCK)  

1 400 10 360.0         40.0           
TRK,HWY, 46,000 GVW, 6X4, 3 AXLE  

1 400 10 360.0         40.0           
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TABLE A-4

Construction Equipment Emission Factors
General Reevaluation Plan Alternative

Clear Creek Flood Control Project

Fuel Typical
Equipment Type Description Type1 HP Load Factor CO2 CH4

2 N2O2

Contract 1 - Mud Gully Conveyance
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  Graders DIESEL 165 59% 536.05072 0.0390815 0.0137313

BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  Bucket -- 0 0% 0 0

CHAINSAW, 24" - 42" (610-1,067 MM) BAR  
Concrete/Industrial Saws GASOLINE 6 78% 685.997 0.0498341 0.0171305

HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  Excavators DIESEL 151 59% 536.08839 0.0390843 0.0137323

BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 1.5CY 
HYD EXCV)  Excavators DIESEL 163 59% 536.08839 0.0390843 0.0137323

LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  Agricultural Tractor DIESEL 55 59% 594.54831 0.0433464 0.0152298

LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  
Tractor/Loader/Backhoe DIESEL 200 21% 624.10926 0.0455016 0.015987

LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF 
(0.2-0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 
KG)  

Tractor/Loader/Backhoe DIESEL 46 21% 693.6681 0.0505728 0.0177688

LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 
DIPPER, 4X4  

Tractor/Loader/Backhoe DIESEL 67 21% 693.6681 0.0505728 0.0177688

LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  Tractor/Loader/Backhoe DIESEL 67 21% 693.6681 0.0505728 0.0177688

TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  Dumper/Tender DIESEL 400 21% 535.90326 0.0390708 0.0137276

TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  Highway Truck DIESEL 230 59% 536.26381 0.0390971 0.0137368

BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  Chippers/Stump Grinders DIESEL 125 43% 529.75324 0.0386224 0.01357

 CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD 
BUCKET)  

Cranes DIESEL 350 43% 530.32056 0.0386638 0.0135846

LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  
Crawler Dozers/Tractor DIESEL 160 59% 536.04382 0.039081 0.0137312

TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 
ATTACHMENTS)  

Crawler Dozers/Tractor DIESEL 240 59% 536.13912 0.039088 0.0137336

 CONC VIBRATOR, 2.50D, EL,HI-FREQ (ADD 2KV 
GENERATOR)  Other General Industrial Equipment ELECTRIC 2 0 0

CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  
Cranes DIESEL 152 43% 530.19455 0.0386546 0.0135813

GENERATOR, 5.5 KW, 120/240V,PORT  
Generator Set GASOLINE 11 68% 1043.4672 0.0758024 0.0260571

HYD EXCAV, CRWLR, 3.125CY BKT  
Excavators DIESEL 306 59% 536.2591 0.0390967 0.0137367

HYD EXCAV, CRWLR, 1.50 CY BKT  
Excavators DIESEL 128 59% 536.08839 0.0390843 0.0137323

 LDR,FE, CRWLR, 1.50 CY  
Crawler Dozers/Tractor DIESEL 90 59% 595.17654 0.0433922 0.0152459

 LDR,FE, WH, 2.75 CY, ARTIC, 936E  
Tractor/Loader/Backhoe DIESEL 181 21% 623.80764 0.0454796 0.0159793

PUMP,CENTRF,DW,4"D, 465GPM/40'HD  
Pumps DIESEL 21 43% 588.88497 0.0429335 0.0150847

BLADE, ANGLE, HYDR, D-6 (ADD D-6 TRACTOR DOZER)  
Crawler Dozers/Tractor DIESEL 165 59% 536.04382 0.039081 0.0137312

 BLADE, UNIVERSAL, HYDR, D-7 (ADD D-7 TRACTOR 
DOZER)  Crawler Dozers/Tractor DIESEL 325 59% 536.21331 0.0390934 0.0137355

DOZER,CWLR, D-6H,PS (ADD BLADE & ATTACHMENTS)  
Crawler Dozers/Tractor DIESEL 165 59% 536.04382 0.039081 0.0137312

DOZER,CWLR, D-7H,PS (ADD BLADE & ATTACHMENTS)  
Crawler Dozers/Tractor DIESEL 200 59% 536.13912 0.039088 0.0137336

MISC. POWER TOOLS  
-- -- 0 0% 0 0

 Haul,12CY (91M3) Trk, 6 Mi(10Km)  
Highway Truck DIESEL 265 59% 536.26381 0.0390971 0.0137368

Contract 2 - Turkey Creek Conveyance
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  Graders DIESEL 165 59% 536.05072 0.0390815 0.0137313

Emission Factors1

(g/hp-hr)
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TABLE A-4

Construction Equipment Emission Factors
General Reevaluation Plan Alternative

Clear Creek Flood Control Project

Fuel Typical
Equipment Type Description Type1 HP Load Factor CO2 CH4

2 N2O2

Emission Factors1

(g/hp-hr)

 BRUSH CHIPPER, 12" (305 MM) DIA LOG DISC TYPE 
CUTTER, TRAILER MOUNTED  Chippers/Stump Grinders GASOLINE 71 78% 711.44871 0.051683 0.017766

BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  Bucket -- 0 0% 0 0

CHAINSAW, 24" - 42" (610-1,067 MM) BAR  
Concrete/Industrial Saws GASOLINE 6 78% 685.997 0.0498341 0.0171305

HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  Excavators DIESEL 151 59% 536.08839 0.0390843 0.0137323

 BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  Excavators DIESEL 163 59% 536.08839 0.0390843 0.0137323

LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  Agricultural Tractor DIESEL 55 59% 594.54831 0.0433464 0.0152298

 LOADER, FRONT END, CRAWLER, 1.50 CY  (1.2 M3) 
BUCKET  Tractor/Loader/Backhoe DIESEL 90 21% 692.16168 0.050463 0.0177302

LOADER, FRONT END, CRAWLER, 2.60 CY (2.0 M3) 
BUCKET  Tractor/Loader/Backhoe DIESEL 121 21% 623.80764 0.0454796 0.0159793

 LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  
Tractor/Loader/Backhoe DIESEL 200 21% 624.10926 0.0455016 0.015987

 FRONT END, WHEEL, SKID-STEER, 9-11 CF (0.2-0.3 M3), 
60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 KG)  Other Construction Equipment DIESEL 46 59% 595.18739 0.043393 0.0152462

LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 
DIPPER, 4X4  

Tractor/Loader/Backhoe DIESEL 67 21% 692.31972 0.0504745 0.0177343

 LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  Tractor/Loader/Backhoe DIESEL 67 21% 692.31972 0.0504745 0.0177343

TRACTOR, CRAWLER (DOZER), 300-340 HP (224-254 
KW), POWERSHIFT, W/UNIVERSAL BLADE  Crawler Tractor/Dozers DIESEL 310 59% 536.21331 0.0390934 0.0137355

TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  Dumper/Tender DIESEL 400 21% 535.90326 0.0390708 0.0137276

TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  Highway Truck DIESEL 230 59% 536.26381 0.0390971 0.0137368

MAP A10ET001 
-- -- 0 0% 0 0

CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD 
BUCKET)  

Cranes DIESEL 350 43% 530.32056 0.0386638 0.0135846

TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 
ATTACHMENTS)  

Crawler Dozers/Tractor DIESEL 240 59% 536.13912 0.039088 0.0137336

TRK,HWY, 50,000 GVW, 6X4, 3 AXLE  
Highway Truck DIESEL 310 59% 536.30863 0.0391003 0.013738

TRUCK, WATER, OFF-HIGHWAY, 6000 GAL, W/CAT 621E 
TRACTOR  Off-Highway Truck DIESEL 330 59% 536.30863 0.0391003 0.013738

 ROLLR,STATIC,S/P,13T,84"W,11TIRE  
Rollers DIESEL 85 59% 595.02837 0.0433814 0.0152421

WATER TANK, 3000 GAL   (ADD TRK  
Off-Highway Truck DIESEL 175 59% 536.20534 0.0390928 0.0137353

LDR,FE, WH, 2.75 CY, ARTIC, 936E  
Tractor/Loader/Backhoe DIESEL 181 21% 624.10926 0.0455016 0.015987

DOZER,CWLR, D-7H,PS (ADD BLADE & ATTACHMENTS)  
Crawler Dozers/Tractor DIESEL 200 59% 536.13912 0.039088 0.0137336

Contract 3 - Mary's Creek Conveyance
 GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  Graders DIESEL 165 59% 536.05072 0.0390815 0.0137313

BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  Bucket -- 0 0% 0 0

CHAINSAW, 24" - 42" (610-1,067 MM) BAR  
Concrete/Industrial Saws GASOLINE 6 78% 685.997 0.0498341 0.0171305

HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  Excavators DIESEL 151 59% 536.08839 0.0390843 0.0137323

BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 1.5CY 
HYD EXCV)  Excavators DIESEL 163 59% 536.08839 0.0390843 0.0137323

LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  Agricultural Tractor DIESEL 55 59% 594.54831 0.0433464 0.0152298

LOADER, FRONT END, CRAWLER, 1.50 CY  (1.2 M3) 
BUCKET  Tractor/Loader/Backhoe DIESEL 90 21% 692.16168 0.050463 0.0177302

LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  
Tractor/Loader/Backhoe DIESEL 200 21% 624.10926 0.0455016 0.015987
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TABLE A-4

Construction Equipment Emission Factors
General Reevaluation Plan Alternative

Clear Creek Flood Control Project

Fuel Typical
Equipment Type Description Type1 HP Load Factor CO2 CH4

2 N2O2

Emission Factors1

(g/hp-hr)

LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF 
(0.2-0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 
KG)  

Tractor/Loader/Backhoe DIESEL 46 21% 693.6681 0.0505728 0.0177688

LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 
DIPPER, 4X4  

Tractor/Loader/Backhoe DIESEL 67 21% 692.31972 0.0504745 0.0177343

LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  Tractor/Loader/Backhoe DIESEL 67 21% 692.31972 0.0504745 0.0177343

TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  Dumper/Tender DIESEL 400 21% 535.90326 0.0390708 0.0137276

TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  Highway Truck DIESEL 230 59% 536.26381 0.0390971 0.0137368

DUMP TRUCK, HIGHWAY, 16 - 20 CY (12.2 - 15.3 M3) 
DUMP BODY, 75,000 LBS (34,000 KG) GVW, 2 AXLE, 6X4  Dumpers/Tenders DIESEL 265 21% 535.98362 0.0390766 0.0137296

 BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  Chippers/Stump Grinders DIESEL 125 43% 529.75324 0.0386224 0.01357

 CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD 
BUCKET)  

Cranes DIESEL 350 43% 530.32056 0.0386638 0.0135846

 LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  
Crawler Dozers/Tractor DIESEL 160 59% 536.04382 0.039081 0.0137312

LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  Tractor/Loader/Backhoe DIESEL 67 21% 692.16168 0.050463 0.0177302

TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 
ATTACHMENTS)  

Crawler Dozers/Tractor DIESEL 240 59% 536.13912 0.039088 0.0137336

TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  
Highway Truck DIESEL 230 59% 536.26381 0.0390971 0.0137368

 LDR,FE, WH, 2.75 CY, ARTIC, 936E  
Tractor/Loader/Backhoe DIESEL 181 21% 624.10926 0.0455016 0.015987

LDR,FE, WH, 4.50 CY, ARTIC, 966E  
Tractor/Loader/Backhoe DIESEL 246 21% 624.10926 0.0455016 0.015987

LDR,FE, WH, 5.25 CY, ARTIC, 980C  
Tractor/Loader/Backhoe DIESEL 265 21% 624.10926 0.0455016 0.015987

DOZER,CWLR, D-6H,
Crawler Dozers/Tractor DIESEL 165 59% 536.04382 0.039081 0.0137312

DOZER,CWLR, D-7H
Crawler Dozers/Tractor DIESEL 200 59% 536.13912 0.039088 0.0137336

REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  
Dumpers/Tenders DIESEL 265 21% 535.98362 0.0390766 0.0137296

Contract 4 - Lower Clear Creek Conveyance
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  Graders DIESEL 165 59% 536.05072 0.0390815 0.0137313

BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  Bucket -- 0 0% 0 0

CHAINSAW, 24" - 42" (610-1,067 MM) BAR  
Concrete/Industrial Saws GASOLINE 6 78% 685.997 0.0498341 0.0171305

HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  Excavators DIESEL 125 59% 536.08839 0.0390843 0.0137323

HYDRAULIC EXCAVATOR, CRAWLER, 70,000 LB (31,751 
KG), 2.00 CY (1.5 M3) BUCKET, 21.6' (6.6 M) MAX DIGGING 
DEPTH  

Excavators DIESEL 238 59% 536.2591 0.0390967 0.0137367

 BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  Excavators DIESEL 163 59% 536.08839 0.0390843 0.0137323

 SPREADER, 85 CF (2.4 M3), DRY CHEMICAL (ADD 55 HP 
(41 KW) FARM TRACTOR)  Agricultural Tractor DIESEL 55 59% 594.54831 0.0433464 0.0152298

LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  
Tractor/Loader/Backhoe DIESEL 200 21% 624.10926 0.0455016 0.015987

LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF 
(0.2-0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 
KG)  

Tractor/Loader/Backhoe DIESEL 46 21% 693.6681 0.0505728 0.0177688

LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 
DIPPER, 4X4  

Tractor/Loader/Backhoe DIESEL 67 21% 692.31972 0.0504745 0.0177343

LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  Tractor/Loader/Backhoe DIESEL 67 21% 692.31972 0.0504745 0.0177343

TRACTOR, CRAWLER (DOZER), 136-180 HP (101-134 
KW), POWERSHIFT, W/UNIVERSAL BLADE  Crawler Dozers/Tractor DIESEL 180 59% 536.13912 0.039088 0.0137336

TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  Highway Truck DIESEL 230 59% 536.26381 0.0390971 0.0137368

 BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  Chippers/Stump Grinders DIESEL 125 43% 529.75324 0.0386224 0.01357
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TABLE A-4

Construction Equipment Emission Factors
General Reevaluation Plan Alternative

Clear Creek Flood Control Project

Fuel Typical
Equipment Type Description Type1 HP Load Factor CO2 CH4

2 N2O2

Emission Factors1

(g/hp-hr)

CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD 
BUCKET)  

Cranes DIESEL 350 43% 530.32056 0.0386638 0.0135846

LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  
Crawler Dozers/Tractor DIESEL 160 59% 536.04382 0.039081 0.0137312

LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  Tractor/Loader/Backhoe DIESEL 67 21% 692.31972 0.0504745 0.0177343

TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 
ATTACHMENTS)  

Crawler Dozers/Tractor DIESEL 240 59% 536.13912 0.039088 0.0137336

TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  
Highway Truck DIESEL 230 59% 536.26381 0.0390971 0.0137368

CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  
Cranes DIESEL 152 43% 530.19455 0.0386546 0.0135813

HYD EXCAV, CRWLR, 3.125CY BKT  
Excavators DIESEL 306 59% 536.2591 0.0390967 0.0137367

HYD EXCAV, CRWLR, 1.50 CY BKT  
Excavators DIESEL 128 59% 536.08839 0.0390843 0.0137323

 LDR,FE, WH, 2.75 CY, ARTIC, 936E  
Tractor/Loader/Backhoe DIESEL 181 21% 624.10926 0.0455016 0.015987

 LDR,FE, WH, 4.50 CY, ARTIC, 966E  
Tractor/Loader/Backhoe DIESEL 246 21% 624.10926 0.0455016 0.015987

LDR,FE, WH, 5.25 CY, ARTIC, 980C  
Tractor/Loader/Backhoe DIESEL 265 21% 624.10926 0.0455016 0.015987

PUMP,CENTRF,DW,4"D, 465GPM/40'HD  
Pumps DIESEL 21 43% 588.88497 0.0429335 0.0150847

DOZER,CWLR, D-4H
Crawler Dozers/Tractor DIESEL 80 59% 595.17654 0.0433922 0.0152459

DOZER,CWLR, D-6H
Crawler Dozers/Tractor DIESEL 165 59% 536.04382 0.039081 0.0137312

DOZER,CWLR, D-7H
Crawler Dozers/Tractor DIESEL 200 59% 536.13912 0.039088 0.0137336

REAR DUMP BODY,  8.0CY (ADD 30,000 GVW TRUCK)  
Dumpers/Tenders DIESEL 265 21% 535.98362 0.0390766 0.0137296

REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  
Dumpers/Tenders DIESEL 265 21% 535.98362 0.0390766 0.0137296

TRK,HWY, 46,000 GVW, 6X4, 3 AXLE  
Highway Truck DIESEL 230 59% 536.26381 0.0390971 0.0137368

Contract 5 - RR Bridge Replacement at Mykawa
Backhoe Loader, 45 HP, 5/8 CY

Tractor/Loader/Backhoe DIESEL 46 21% 693.6681 0.0505728 0.0177688

Excavator, diesel hydraulic, crawler mounted, 1 CY
Excavators DIESEL 128 59% 536.08839 0.0390843 0.0137323

Grader, self-propelled, 40,000 lb.
Graders DIESEL 185 59% 536.14448 0.0390884 0.0137338

Pile driving hammer, air, 24,450 ft-lb
Other General Industrial Equipment Air 0 0% 0 0

AIR COMPRESSOR, 600 CFM, 150 PSI (ADD HOSE)
Air Compressors DIESEL 230 43% 722.43352 0.05267 0.0185057

Sheepsfoot roller, 240 HP
Rollers DIESEL 240 59% 536.07144 0.039083 0.0137319

Pneumatic Tire Roller, 80 HP
Rollers DIESEL 80 59% 595.02837 0.0433814 0.0152421

Front end loader 4WD, 2 ½ to 3 ½ CY, 145 HP
Tractor/Loader/Backhoe DIESEL 145 21% 623.80764 0.0454796 0.0159793

Vibrators, concrete, gas engine, 5 HP
Vibrators GASOLINE 5 48% 1221.1626 0.088711 0.0304944

Pump, concrete, truck mounted 
Pumps DIESEL 21 43% 588.88497 0.0429335 0.0150847

Swingloader-20,000 lb capacity 175 HP
Other Construction Equipment DIESEL 175 59% 535.87758 0.0390689 0.0137269

25 Ton Telescopic Railway Crane
Cranes DIESEL 152 43% 530.19455 0.0386546 0.0135813

Rail Scrap Retriever
Other Construction Equipment DIESEL 46 59% 595.18739 0.043393 0.0152462

Tie Plate Picker
Other Construction Equipment DIESEL 46 59% 595.18739 0.043393 0.0152462
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TABLE A-4

Construction Equipment Emission Factors
General Reevaluation Plan Alternative

Clear Creek Flood Control Project

Fuel Typical
Equipment Type Description Type1 HP Load Factor CO2 CH4

2 N2O2

Emission Factors1

(g/hp-hr)

Truck, 45,000 lb GVW, 3 axle
Highway Truck DIESEL 230 59% 536.26381 0.0390971 0.0137368

Truck, Water, Off-Highway, 6,000 Gal
Off-Highway Truck DIESEL 330 59% 536.26381 0.0390971 0.0137368

Hyd. Excav, Crawler 1.5 CY
Excavators DIESEL 128 59% 536.08839 0.0390843 0.0137323

Rear Dump Truck 8 CY
Dumper/Tender DIESEL 400 21% 535.90326 0.0390708 0.0137276

Rear Dump Truck, 12 CY
Dumper/Tender DIESEL 400 21% 535.90326 0.0390708 0.0137276

Misc. Power Tools
Other General Industrial Equipment Electric 0 0% 0 0

Gradall, 5/8 CY
Graders DIESEL 165 59% 536.05072 0.0390815 0.0137313

Oiler, Truck
Off-Highway Truck DIESEL 175 59% 536.20534 0.0390928 0.0137353

Contract 6 - Mykawa to Bennie Kate Upper Clear Creek Conveyance
EP G15CA003 GRADER, MOTOR, ARTICULATED, 6X4, 12' 
BLADE W/17 TEETH SCARIFIERS  Graders DIESEL 140 59% 536.05072 0.0390815 0.0137313

BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  Bucket -- 0 0% 0 0

CHAINSAW, 24" - 42" (610-1,067 MM) BAR  
Concrete/Industrial Saws GASOLINE 6 78% 685.997 0.0498341 0.0171305

 HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  Excavators DIESEL 151 59% 536.08839 0.0390843 0.0137323

BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 1.5CY 
HYD EXCV)  Excavators DIESEL 163 59% 536.08839 0.0390843 0.0137323

 SPREADER, 85 CF (2.4 M3), DRY CHEMICAL (ADD 55 HP 
(41 KW) FARM TRACTOR)  Agricultural Tractor DIESEL 55 59% 594.54831 0.0433464 0.0152298

 LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  
Tractor/Loader/Backhoe DIESEL 200 21% 624.10926 0.0455016 0.015987

LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF 
(0.2-0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 
KG)  

Tractor/Loader/Backhoe DIESEL 46 21% 693.6681 0.0505728 0.0177688

LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 
DIPPER, 4X4  

Tractor/Loader/Backhoe DIESEL 67 21% 692.31972 0.0504745 0.0177343

LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  Tractor/Loader/Backhoe DIESEL 67 21% 692.31972 0.0504745 0.0177343

TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  Dumper/Tender DIESEL 400 21% 535.90326 0.0390708 0.0137276

TRUCK OPTION, DUMP BODY, REAR, 12 CY (9.2 M3) 
(ADD 45,000 LB (20,412 KG) GVW TRUCK)  Dumper/Tender DIESEL 230 21% 535.98362 0.0390766 0.0137296

TRUCK TRAILER, WATER TANKER, 5,000 GAL (18,927 L) 
(ADD 50,000 LB (22,680 KG) GVW TRUCK)  Off-Highway Truck DIESEL 400 59% 536.30863 0.0391003 0.013738

TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  Highway Truck DIESEL 230 59% 536.26381 0.0390971 0.0137368

TRUCK, HIGHWAY,  55,000 LB (24,948 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  Highway Truck DIESEL 310 59% 536.30863 0.0391003 0.013738

BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  Chippers/Stump Grinders DIESEL 125 43% 529.75324 0.0386224 0.01357

CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD 
BUCKET)  

Cranes DIESEL 350 43% 530.32056 0.0386638 0.0135846

LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  
Crawler Dozers/Tractor DIESEL 160 59% 536.04382 0.039081 0.0137312

LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  Tractor/Loader/Backhoe DIESEL 67 21% 692.31972 0.0504745 0.0177343

TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 
ATTACHMENTS)  

Crawler Dozers/Tractor DIESEL 240 59% 536.13912 0.039088 0.0137336

MIL C75GV002 CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  
Cranes DIESEL 190 43% 530.29399 0.0386618 0.0135839

TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  
Highway Truck DIESEL 230 59% 536.26381 0.0390971 0.0137368

 CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  
Cranes DIESEL 152 43% 530.29399 0.0386618 0.0135839

 HYD EXCAV, CRWLR, 3.125CY BKT  
Excavators DIESEL 306 59% 536.2591 0.0390967 0.0137367
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TABLE A-4

Construction Equipment Emission Factors
General Reevaluation Plan Alternative

Clear Creek Flood Control Project

Fuel Typical
Equipment Type Description Type1 HP Load Factor CO2 CH4

2 N2O2

Emission Factors1

(g/hp-hr)

HYD EXCAV, CRWLR, 1.50 CY BKT  
Excavators DIESEL 128 59% 536.08839 0.0390843 0.0137323

LDR,FE, WH, 2.75 CY, ARTIC, 936E  
Tractor/Loader/Backhoe DIESEL 181 21% 624.10926 0.0455016 0.015987

 LDR,FE, WH, 4.50 CY, ARTIC, 966E  
Tractor/Loader/Backhoe DIESEL 246 21% 624.10926 0.0455016 0.015987

LDR,FE, WH, 5.25 CY, ARTIC, 980C  
Tractor/Loader/Backhoe DIESEL 265 21% 624.10926 0.0455016 0.015987

PUMP,CENTRF,DW,4"D, 465GPM/40'HD  
Pumps DIESEL 21 43% 588.88497 0.0429335 0.0150847

DOZER,CWLR, D-6H,PS
Crawler Dozers/Tractor DIESEL 165 59% 536.04382 0.039081 0.0137312

DOZER,CWLR, D-7H,PS 
Crawler Dozers/Tractor DIESEL 200 59% 536.13912 0.039088 0.0137336

REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  
Dumpers/Tenders DIESEL 265 21% 535.98362 0.0390766 0.0137296

   

Contract 7 - Hwy 288 to Mykawa Upper Clear Creek Conveyance
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  Graders DIESEL 165 59% 536.05072 0.0390815 0.0137313

AIR COMPRESSOR, 250 CFM ( 7 CMM), 100 PSI (689 KPA) 
(ADD HOSE)  Other General Industrial Equipment GASOLINE 75 43% 722.43357 0.052481 0.0180403

PAVING BREAKER, 66 LB (30 KG) (ADD 100 CFM (2.8 
CMM) COMPRESSOR)  Other General Industrial Equipment GASOLINE 50 43% 722.43357 0.052481 0.0180403

 AIR HOSE, 1.5" (38 MM) DIA x 100' (31 M) LENGTH, 
HARDROCK (USE AS DRILLING ACCESSORY)  -- -- 0 0% 0 0

 BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  Bucket -- 0 0% 0 0

 CHAINSAW, 24" - 42" (610-1,067 MM) BAR  
Concrete/Industrial Saws GASOLINE 6 78% 685.997 0.0498341 0.0171305

HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  Excavators DIESEL 151 59% 536.08839 0.0390843 0.0137323

 BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 
1.5CY HYD EXCV)  Excavators DIESEL 163 59% 536.08839 0.0390843 0.0137323

 LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  Agricultural Tractor DIESEL 55 59% 594.54831 0.0433464 0.0152298

LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  
Tractor/Loader/Backhoe DIESEL 200 21% 624.10926 0.0455016 0.015987

LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF 
(0.2-0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 
KG)  

Tractor/Loader/Backhoe DIESEL 46 21% 693.6681 0.0505728 0.0177688

LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 
DIPPER, 4X4  

Tractor/Loader/Backhoe DIESEL 67 21% 692.31972 0.0504745 0.0177343

LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  Tractor/Loader/Backhoe DIESEL 67 21% 692.31972 0.0504745 0.0177343

MAN-LIFT, LINE-TRUCK, AERIAL PLATFORM 24" (0.61 M) 
x 48" (1.2 M), 700 LB (318 KG), 46' (14 M) HEIGHT, 32' (9.8 
M) RAD  

Off-Highway Truck DIESEL 210 59% 536.26381 0.0390971 0.0137368

TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  Dumper/Tender DIESEL 400 21% 535.90326 0.0390708 0.0137276

TRUCK TRAILER, LOWBOY, 75 TON (68.0 MT), 3 AXLE 
(ADD TOWING TRUCK)  -- -- 0 0% 0 0

TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  Highway Truck DIESEL 230 59% 536.26381 0.0390971 0.0137368

 TRUCK, HIGHWAY,  55,000 LB (24,948 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  Highway Truck DIESEL 310 59% 536.30863 0.0391003 0.013738

DUMP TRUCK, HIGHWAY, 16 - 20 CY (12.2 - 15.3 M3) 
DUMP BODY, 75,000 LBS (34,000 KG) GVW, 2 AXLE, 6X4  Dumpers/Tenders DIESEL 265 21% 535.98362 0.0390766 0.0137296

BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  Chippers/Stump Grinders DIESEL 125 43% 529.75324 0.0386224 0.01357

CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD 
BUCKET)  

Cranes DIESEL 350 43% 530.32056 0.0386638 0.0135846

LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  
Crawler Dozers/Tractor DIESEL 160 59% 536.04382 0.039081 0.0137312

LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  Tractor/Loader/Backhoe DIESEL 67 21% 692.31972 0.0504745 0.0177343

TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 
ATTACHMENTS)  

Crawler Dozers/Tractor DIESEL 240 59% 536.13912 0.039088 0.0137336
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TABLE A-4

Construction Equipment Emission Factors
General Reevaluation Plan Alternative

Clear Creek Flood Control Project

Fuel Typical
Equipment Type Description Type1 HP Load Factor CO2 CH4

2 N2O2

Emission Factors1

(g/hp-hr)

TRK,HWY, 50,000 GVW, 6X4, 3 AXLE  
Highway Truck DIESEL 310 59% 536.30863 0.0391003 0.013738

TRUCK, WATER, OFF-HIGHWAY, 6000 GAL, W/CAT 621E 
TRACTOR  Off-Highway Truck DIESEL 330 59% 536.30863 0.0391003 0.013738

CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  
Cranes DIESEL 152 43% 530.19455 0.0386546 0.0135813

ROLLR,STATIC,S/P,13T,84"W,11TIRE  
Rollers DIESEL 85 59% 595.02837 0.0433814 0.0152421

 WATER TANK, 3000 GAL   (ADD TRK  
Off-Highway Truck DIESEL 175 59% 536.20534 0.0390928 0.0137353

TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  
Highway Truck DIESEL 230 59% 536.26381 0.0390971 0.0137368

CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  
Cranes DIESEL 152 43% 530.19455 0.0386546 0.0135813

HYD EXCAV, CRWLR, 3.125CY BKT  
Excavators DIESEL 306 59% 536.2591 0.0390967 0.0137367

 HYD EXCAV, CRWLR, 1.50 CY BKT  
Excavators DIESEL 128 59% 536.08839 0.0390843 0.0137323

LDR,FE, WH, 2.75 CY, ARTIC, 936E  
Tractor/Loader/Backhoe DIESEL 181 21% 624.10926 0.0455016 0.015987

 LDR,FE, WH, 4.50 CY, ARTIC, 966E  
Tractor/Loader/Backhoe DIESEL 246 21% 624.10926 0.0455016 0.015987

 LDR,FE, WH, 5.25 CY, ARTIC, 980C  
Tractor/Loader/Backhoe DIESEL 265 21% 624.10926 0.0455016 0.015987

PUMP,CENTRF,DW,4"D, 465GPM/40'HD  
Pumps DIESEL 21 43% 588.88497 0.0429335 0.0150847

DOZER,CWLR, D-6H  
Crawler Dozers/Tractor DIESEL 165 59% 536.04382 0.039081 0.0137312

DOZER,CWLR, D-7H
Crawler Dozers/Tractor DIESEL 200 59% 536.13912 0.039088 0.0137336

REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  
-- -- 0 0% 0 0

Contract 10 - Mitigation
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT 
END BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 
DIPPER, 4X4  

Tractor/Loader/Backhoe DIESEL 67 21% 692.31972 0.0504745 0.0177343

TRUCK OPTION, DUMP BODY, REAR, 12 CY (9.2 M3) 
(ADD 45,000 LB (20,412 KG) GVW TRUCK)  Dumper/Tender DIESEL 230 21% 535.98362 0.0390766 0.0137296

TRUCK TRAILER, WATER TANKER, 5,000 GAL (18,927 L) 
(ADD 50,000 LB (22,680 KG) GVW TRUCK)  Off-Highway Truck DIESEL 400 59% 536.30863 0.0391003 0.013738

TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  Highway Truck DIESEL 230 59% 536.26381 0.0390971 0.0137368

TRUCK, HIGHWAY,  55,000 LB (24,948 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  Highway Truck DIESEL 310 59% 536.30863 0.0391003 0.013738

BLADE, ANGLE, HYDR      (FOR D4  
-- -- 0 0% 0 0

 DOZER,CWLR, D-4H,PS  (ADD BLADE)  
Crawler Dozers/Tractor DIESEL 80 59% 595.17654 0.0433922 0.0152459

REAR DUMP BODY,  8.0CY (ADD 30,000 GVW TRUCK)  
-- -- 0 0% 0 0

TRK,HWY, 46,000 GVW, 6X4, 3 AXLE  
Highway Truck DIESEL 230 59% 536.26381 0.0390971 0.0137368
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TABLE A-5

Load Factors For Equipment Using Diesel or Gasoline
Load Factor1

SCC Code Equipment Diesel Gasoline
22xx003010 Aerial Lifts 21% 46%
22xx005015 Agricultural Tractor 59% 62%
22xx006015 Air Compressors 43% 56%
22xx001030 All Terrain Vehicles 42% 100%
22xx002033 Bore/Drill Rigs 43% 79%
22xx002042 Cement & Motar Mixers 43% 59%
22xx004066 Chippers/Stump Grinders 43% 78%
22xx002039 Concrete/Industrial Saws 59% 78%
22xx002045 Cranes 43% 47%
22xx002066 Crawler Dozers/Tractor 59% 80%
22xx002054 Crushing/Procesing Equipment 43% 85%
22xx002078 Dumpers/Tenders 21% 41%
22xx002036 Excavators 59% 53%
22xx007015 Fellers/Bunchers/Skidders 59% 70%
22xx003020 Forklifts 59% 30%
22xx006020 Gas Compressors 43% 85%
22xx006005 Generator Sets 43% 68%
22xx002048 Graders 59% 64%
22xx005050 Hydro Power Units 43% 56%
22xx004056 Lawn and Garden Tractor 43% 44%
22xx002051 Off-Highway Truck 59% 80%
22xx002075 Off-Highway Tractor 59% 70%
22xx004056 Other Agricultural Equipment 59% 55%
22xx002081 Other Construction Equipment 59% 48%
22xx003040

Other General Industrial 
Equipment 43% 54%

22xx003050 Other Material Handling Equipment 21% 53%
22xx002003 Pavers 59% 66%
22xx002021 Paving Equipment 59% 59%
22xx002009 Plate Compactors 43% 55%
22xx006030 Pressure Washer 43% 85%
22xx006010 Pumps 43% 69%
22xx003060 Refrigeration/AC 43% 46%
22xx002015 Rollers 59% 62%
22xx002057 Rough Terrain Forklifts 59% 63%
22xx002063 Rubber Tire Dozer 59% 75%
22xx002060 Rubber Tire Loader 59% 71%
22xx002018 Scrapers 59% 70%
22xx002072 Skid Steer Loader 21% 58%
22xx001060 Specialty Vehicle/Carts 21% 58%
22xx002024 Surfacing Equipment 59% 49%
22xx003030 Sweepers/Scrubbers 43% 71%
22xx002006 Tampers/Rammers 43% 55%
22xx003070 Terminal Tractors 59% 78%
22xx005040 Tillers > 6 hp 59% 71%
22xx004026 Timmer/Edger/Brush Cutter 43% 91%
22xx002066 Tractor/Loader/Backhoe 21% 48%
22xx002030 Trenchers 59% 66%
22xx006025 Welders 21% 68%

1.  Load Factors from Appendix A of Median Life, Annual Activity, and Load Factor 

Values for Nonroad Engine Emissions Modeling,EPA Office of Air and Radiation Report 

Number NR-005b, December 2002
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Hrs/Day: 10
Day/Week: 5
Week/Month: 4.5
Month/Year: 12
Hours/Year 2500

Equipment Type
Number of 

Units

Total 
Equipment 
Hours of 

Operation

Contract 
Duration 
(months)

2012 2013 2014 2015 2016 2017 2018 2019 2020

Contract 1 - Mud Gully Conveyance 9 -             -             -             -             -             -             -             -             -             
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 9 0.019         0.038         -             -             -             -             -             -             -             
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  60 300 9 -             -             -             -             -             -             -             -             -             
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

6 26 9 0.031         0.061         -             -             -             -             -             -             -             
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  9 45 9 0.790         1.579         -             -             -             -             -             -             -             
BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 1.5CY 
HYD EXCV)  9 45 9 0.852         1.705         -             -             -             -             -             -             -             
LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  32 160 9 1.134         2.268         -             -             -             -             -             -             -             
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

9 45 9 0.433         0.867         -             -             -             -             -             -             -             
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF (0.2-
0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 KG)  1 4 9 0.010         0.020         -             -             -             -             -             -             -             
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT END 
BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 
DIPPER, 4X4  

32 160 9 0.574         1.148         -             -             -             -             -             -             -             
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  9 45 9 0.161         0.323         -             -             -             -             -             -             -             
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  293 1,463 9 24.199       48.398       -             -             -             -             -             -             -             
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  293 1,463 9 39.119       78.238       -             -             -             -             -             -             -             
BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  3 13 9 0.136         0.272         -             -             -             -             -             -             -             
 CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD BUCKET)  60 300 9 8.798         17.596       -             -             -             -             -             -             -             
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

3 13 9 0.242         0.483         -             -             -             -             -             -             -             
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 
ATTACHMENTS)  

47 234 9 6.527         13.055       -             -             -             -             -             -             -             
 CONC VIBRATOR, 2.50D, EL,HI-FREQ (ADD 2KV 
GENERATOR)  497 2,482 9 -             -             -             -             -             -             -             -             -             
CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

60 300 9 3.820         7.640         -             -             -             -             -             -             -             
GENERATOR, 5.5 KW, 120/240V,PORT  

249 1,241 9 3.559         7.118         -             -             -             -             -             -             -             
HYD EXCAV, CRWLR, 3.125CY BKT  

19 94 9 3.344         6.688         -             -             -             -             -             -             -             
HYD EXCAV, CRWLR, 1.50 CY BKT  

11 51 9 0.759         1.517         -             -             -             -             -             -             -             
 LDR,FE, CRWLR, 1.50 CY  

4 20 9 0.232         0.464         -             -             -             -             -             -             -             
 LDR,FE, WH, 2.75 CY, ARTIC, 936E  

61 304 9 2.649         5.297         -             -             -             -             -             -             -             
PUMP,CENTRF,DW,4"D, 465GPM/40'HD  

188 940 9 1.837         3.673         -             -             -             -             -             -             -             
BLADE, ANGLE, HYDR, D-6 (ADD D-6 TRACTOR DOZER)  

54 270 9 5.177         10.354       -             -             -             -             -             -             -             
 BLADE, UNIVERSAL, HYDR, D-7 (ADD D-7 TRACTOR 
DOZER)  80 398 9 15.036       30.073       -             -             -             -             -             -             -             
DOZER,CWLR, D-6H,PS (ADD BLADE & ATTACHMENTS)  

54 270 9 5.177         10.354       -             -             -             -             -             -             -             
DOZER,CWLR, D-7H,PS (ADD BLADE & ATTACHMENTS)  

80 398 9 9.252         18.504       -             -             -             -             -             -             -             
MISC. POWER TOOLS  

337 1,683 9 -             -             -             -             -             -             -             -             -             
 Haul,12CY (91M3) Trk, 6 Mi(10Km)  

4 20 9 0.616         1.232         -             -             -             -             -             -             -             

-             -             -             -             -             -             -             -             -             

Contract 2 - Turkey Creek Conveyance 8 -             -             -             -             -             -             -             -             -             
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 8 -             -             -             0.058         -             -             -             -             -             
 BRUSH CHIPPER, 12" (305 MM) DIA LOG DISC TYPE 
CUTTER, TRAILER MOUNTED  124 620 8 -             -             -             26.927       -             -             -             -             -             
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  545 2,725 8 -             -             -             -             -             -             -             -             -             
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

248 1,240 8 -             -             -             4.388         -             -             -             -             -             
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  11 51 8 -             -             -             2.685         -             -             -             -             -             
 BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 1.5CY 
HYD EXCV)  11 51 8 -             -             -             2.898         -             -             -             -             -             
LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  92 456 8 -             -             -             9.698         -             -             -             -             -             
 LOADER, FRONT END, CRAWLER, 1.50 CY  (1.2 M3) 
BUCKET  1 1 8 -             -             -             0.014         -             -             -             -             -             
LOADER, FRONT END, CRAWLER, 2.60 CY (2.0 M3) 
BUCKET  124 620 8 -             -             -             10.833       -             -             -             -             -             

TABLE A-6

CO2 Emissions Summary
General Reevaluation Plan Alternative

Clear Creek Flood Control Project
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Hrs/Day: 10
Day/Week: 5
Week/Month: 4.5
Month/Year: 12
Hours/Year 2500

Equipment Type
Number of 

Units

Total 
Equipment 
Hours of 

Operation

Contract 
Duration 
(months)

2012 2013 2014 2015 2016 2017 2018 2019 2020

TABLE A-6

CO2 Emissions Summary
General Reevaluation Plan Alternative

Clear Creek Flood Control Project

 LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  
11 51 8 -             -             -             1.474         -             -             -             -             -             

 FRONT END, WHEEL, SKID-STEER, 9-11 CF (0.2-0.3 M3), 
60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 KG)  2 6 8 -             -             -             0.107         -             -             -             -             -             
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT END 
BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 
DIPPER, 4X4  

92 456 8 -             -             -             4.896         -             -             -             -             -             
 LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  11 51 8 -             -             -             0.548         -             -             -             -             -             
TRACTOR, CRAWLER (DOZER), 300-340 HP (224-254 KW), 
POWERSHIFT, W/UNIVERSAL BLADE  1 1 8 -             -             -             0.108         -             -             -             -             -             
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  2,661 13,305 8 -             -             -             660.218     -             -             -             -             -             
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  2,661 13,305 8 -             -             -             1,067.283  -             -             -             -             -             
MAP A10ET001 

1 1 8 -             -             -             -             -             -             -             -             -             
CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD BUCKET)  545 2,725 8 -             -             -             239.744     -             -             -             -             -             
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 
ATTACHMENTS)  

426 2,129 8 -             -             -             178.165     -             -             -             -             -             
TRK,HWY, 50,000 GVW, 6X4, 3 AXLE  

1 0 8 -             -             -             -             -             -             -             -             -             
TRUCK, WATER, OFF-HIGHWAY, 6000 GAL, W/CAT 621E 
TRACTOR  1 1 8 -             -             -             0.115         -             -             -             -             -             
 ROLLR,STATIC,S/P,13T,84"W,11TIRE  

1 0 8 -             -             -             -             -             -             -             -             -             
WATER TANK, 3000 GAL   (ADD TRK  

1 0 8 -             -             -             -             -             -             -             -             -             
LDR,FE, WH, 2.75 CY, ARTIC, 936E  

77 383 8 -             -             -             10.015       -             -             -             -             -             
DOZER,CWLR, D-7H,PS (ADD BLADE & ATTACHMENTS)  

181 902 8 -             -             -             62.903       -             -             -             -             -             

-             -             -             -             -             -             -             -             -             

Contract 3 - Mary's Creek Conveyance 11 -             -             -             -             -             -             -             -             -             
 GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 11 -             -             0.042         0.016         -             -             -             -             -             
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  739 3,692 11 -             -             -             -             -             -             -             -             -             
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

13 64 11 -             -             0.165         0.062         -             -             -             -             -             
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  17 84 11 -             -             3.216         1.206         -             -             -             -             -             
BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 1.5CY 
HYD EXCV)  17 84 11 -             -             3.472         1.302         -             -             -             -             -             
LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  96 476 11 -             -             7.362         2.761         -             -             -             -             -             
LOADER, FRONT END, CRAWLER, 1.50 CY  (1.2 M3) 
BUCKET  1 0 11 -             -             -             -             -             -             -             -             -             
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

17 84 11 -             -             1.765         0.662         -             -             -             -             -             
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF (0.2-
0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 KG)  2 8 11 -             -             0.043         0.016         -             -             -             -             -             
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT END 
BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 
DIPPER, 4X4  

96 476 11 -             -             3.717         1.394         -             -             -             -             -             
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  17 84 11 -             -             0.656         0.246         -             -             -             -             -             
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  3,606 18,027 11 -             -             650.568     243.963     -             -             -             -             -             
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  3,606 18,027 11 -             -             1,051.685  394.382     -             -             -             -             -             
DUMP TRUCK, HIGHWAY, 16 - 20 CY (12.2 - 15.3 M3) 
DUMP BODY, 75,000 LBS (34,000 KG) GVW, 2 AXLE, 6X4  3 15 11 -             -             0.359         0.135         -             -             -             -             -             
 BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  7 32 11 -             -             0.730         0.274         -             -             -             -             -             
 CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD BUCKET)  739 3,692 11 -             -             236.233     88.587       -             -             -             -             -             
 LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

8 40 11 -             -             1.623         0.609         -             -             -             -             -             
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  144 717 11 -             -             5.598         2.099         -             -             -             -             -             
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 
ATTACHMENTS)  

577 2,884 11 -             -             175.525     65.822       -             -             -             -             -             
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

246 1,227 11 -             -             71.582       26.843       -             -             -             -             -             
 LDR,FE, WH, 2.75 CY, ARTIC, 936E  

222 1,106 11 -             -             21.034       7.888         -             -             -             -             -             
LDR,FE, WH, 4.50 CY, ARTIC, 966E  

62 307 11 -             -             7.935         2.976         -             -             -             -             -             
LDR,FE, WH, 5.25 CY, ARTIC, 980C  

16 77 11 -             -             2.144         0.804         -             -             -             -             -             
DOZER,CWLR, D-6H,

82 409 11 -             -             17.111       6.416         -             -             -             -             -             
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DOZER,CWLR, D-7H
155 774 11 -             -             39.256       14.721       -             -             -             -             -             

REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  
246 1,227 11 -             -             29.340       11.003       -             -             -             -             -             

-             -             -             -             -             -             -             -             -             

Contract 4 - Lower Clear Creek Conveyance 19 -             -             -             -             -             -             -             -             -             
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 19 0.009         0.036         0.012         -             -             -             -             -             -             
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  1,289 6,441 19 -             -             -             -             -             -             -             -             -             
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

293 1,461 19 0.816         3.266         1.089         -             -             -             -             -             -             
HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  10 46 19 0.317         1.266         0.422         -             -             -             -             -             -             
HYDRAULIC EXCAVATOR, CRAWLER, 70,000 LB (31,751 
KG), 2.00 CY (1.5 M3) BUCKET, 21.6' (6.6 M) MAX DIGGING 
DEPTH  

235 1,172 19 15.361       61.442       20.481       -             -             -             -             -             -             
 BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 1.5CY 
HYD EXCV)  10 46 19 0.413         1.651         0.550         -             -             -             -             -             -             
 SPREADER, 85 CF (2.4 M3), DRY CHEMICAL (ADD 55 HP 
(41 KW) FARM TRACTOR)  32 160 19 0.537         2.149         0.716         -             -             -             -             -             -             
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

10 46 19 0.210         0.839         0.280         -             -             -             -             -             -             
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF (0.2-
0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 KG)  40 196 19 0.229         0.914         0.305         -             -             -             -             -             -             
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT END 
BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 
DIPPER, 4X4  

32 160 19 0.271         1.085         0.362         -             -             -             -             -             -             
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  10 46 19 0.078         0.312         0.104         -             -             -             -             -             -             
TRACTOR, CRAWLER (DOZER), 136-180 HP (101-134 KW), 
POWERSHIFT, W/UNIVERSAL BLADE  610 3,046 19 30.186       120.744     40.248       -             -             -             -             -             -             
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  7,052 35,257 19 446.558     1,786.232  595.411     -             -             -             -             -             -             
 BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  146 730 19 3.618         14.471       4.824         -             -             -             -             -             -             
CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD BUCKET)  1,289 6,441 19 89.475       357.901     119.300     -             -             -             -             -             -             
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

146 730 19 6.429         25.718       8.573         -             -             -             -             -             -             
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  29 141 19 0.239         0.956         0.319         -             -             -             -             -             -             
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 
ATTACHMENTS)  

1,117 5,584 19 73.784       295.135     98.378       -             -             -             -             -             -             
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

242 1,210 19 15.326       61.302       20.434       -             -             -             -             -             -             
CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

60 300 19 1.809         7.238         2.413         -             -             -             -             -             -             
HYD EXCAV, CRWLR, 3.125CY BKT  

116 580 19 9.774         39.094       13.031       -             -             -             -             -             -             
HYD EXCAV, CRWLR, 1.50 CY BKT  

63 311 19 2.191         8.766         2.922         -             -             -             -             -             -             
 LDR,FE, WH, 2.75 CY, ARTIC, 936E  

134 668 19 2.758         11.032       3.677         -             -             -             -             -             -             
 LDR,FE, WH, 4.50 CY, ARTIC, 966E  

61 303 19 1.700         6.801         2.267         -             -             -             -             -             -             
LDR,FE, WH, 5.25 CY, ARTIC, 980C  

16 76 19 0.459         1.838         0.613         -             -             -             -             -             -             
PUMP,CENTRF,DW,4"D, 465GPM/40'HD  

188 940 19 0.870         3.480         1.160         -             -             -             -             -             -             
DOZER,CWLR, D-4H

990 4,950 19 24.203       96.812       32.271       -             -             -             -             -             -             
DOZER,CWLR, D-6H

495 2,473 19 22.461       89.845       29.948       -             -             -             -             -             -             
DOZER,CWLR, D-7H

296 1,476 19 16.252       65.010       21.670       -             -             -             -             -             -             
REAR DUMP BODY,  8.0CY (ADD 30,000 GVW TRUCK)  

495 2,475 19 12.849       51.396       17.132       -             -             -             -             -             -             
REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  

242 1,210 19 6.282         25.127       8.376         -             -             -             -             -             -             
TRK,HWY, 46,000 GVW, 6X4, 3 AXLE  

495 2,475 19 31.348       125.391     41.797       -             -             -             -             -             -             

-             -             -             -             -             -             -             -             -             

Contract 5 - RR Bridge Replacement at Mykawa
Backhoe Loader, 45 HP, 5/8 CY

Tractor/Loader/Backhoe 1 2,100 -             -             -             -             7.756         7.756         -             -             -             
Excavator, diesel hydraulic, crawler mounted, 1 CY

Excavators 1 1,800 -             -             -             -             40.165       40.165       -             -             -             
Grader, self-propelled, 40,000 lb.

Graders 1 1,220 -             -             -             -             39.350       39.350       -             -             -             
Pile driving hammer, air, 24,450 ft-lb

Other General Industrial Equipment 1 600 -             -             -             -             -             -             -             -             -             
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AIR COMPRESSOR, 600 CFM, 150 PSI (ADD HOSE)
Air Compressors 1 -             -             -             -             23.628       23.628       -             -             -             

Sheepsfoot roller, 240 HP
Rollers 1 300 -             -             -             -             12.551       12.551       -             -             -             

Pneumatic Tire Roller, 80 HP
Rollers 1 600 -             -             -             -             9.288         9.288         -             -             -             

Front end loader 4WD, 2 ½ to 3 ½ CY, 145 HP
Tractor/Loader/Backhoe 1 1,950 -             -             -             -             20.415       20.415       -             -             -             

Vibrators, concrete, gas engine, 5 HP
Vibrators 1 200 -             -             -             -             0.323         0.323         -             -             -             

Pump, concrete, truck mounted 
Pumps 1 200 -             -             -             -             0.586         0.586         -             -             -             

Swingloader-20,000 lb capacity 175 HP
Other Construction Equipment 1 400 -             -             -             -             12.198       12.198       -             -             -             

25 Ton Telescopic Railway Crane
Cranes 1 1,500 -             -             -             -             28.649       28.649       -             -             -             

Rail Scrap Retriever
Other Construction Equipment 1 500 -             -             -             -             4.452         4.452         -             -             -             

Tie Plate Picker
Other Construction Equipment 1 260 -             -             -             -             2.315         2.315         -             -             -             

Truck, 45,000 lb GVW, 3 axle
Highway Truck 2 3,600 -             -             -             -             144.390     144.390     -             -             -             

Truck, Water, Off-Highway, 6,000 Gal
Off-Highway Truck 1 1,500 -             -             -             -             86.320       86.320       -             -             -             

Hyd. Excav, Crawler 1.5 CY
Excavators 1 1,700 -             -             -             -             37.934       37.934       -             -             -             

Rear Dump Truck 8 CY
Dumper/Tender 4 9,000 -             -             -             -             223.298     223.298     -             -             -             

Rear Dump Truck, 12 CY
Dumper/Tender 3 6,000 -             -             -             -             148.865     148.865     -             -             -             

Misc. Power Tools
Other General Industrial Equipment 1 1,670 -             -             -             -             -             -             -             -             -             

Gradall, 5/8 CY
Graders 1 1,050 -             -             -             -             30.200       30.200       -             -             -             

Oiler, Truck
Off-Highway Truck 1 1,800 -             -             -             -             54.925       54.925       -             -             -             

Contract 6 - Mykawa to Bennie Kate Upper Clear Creek Conveyance 27 -             -             -             -             -             -             -             -             -             
EP G15CA003 GRADER, MOTOR, ARTICULATED, 6X4, 12' 
BLADE W/17 TEETH SCARIFIERS  1 1 27 -             -             0.016         0.022         0.011         -             -             -             -             
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  1,842 9,206 27 -             -             -             -             -             -             -             -             -             
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

346 1,730 27 -             -             2.041         2.721         1.361         -             -             -             -             
 HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  15 75 27 -             -             1.316         1.755         0.877         -             -             -             -             
BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 1.5CY 
HYD EXCV)  15 75 27 -             -             1.421         1.894         0.947         -             -             -             -             
 SPREADER, 85 CF (2.4 M3), DRY CHEMICAL (ADD 55 HP 
(41 KW) FARM TRACTOR)  116 578 27 -             -             4.097         5.463         2.732         -             -             -             -             
 LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

15 75 27 -             -             0.722         0.963         0.482         -             -             -             -             
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF (0.2-
0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 KG)  77 385 27 -             -             0.948         1.264         0.632         -             -             -             -             
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT END 
BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 
DIPPER, 4X4  

1,600 7,999 27 -             -             28.630       38.173       19.087       -             -             -             -             
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  15 75 27 -             -             0.268         0.358         0.179         -             -             -             -             
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  8,990 44,950 27 -             -             743.499     991.333     495.666     -             -             -             -             
TRUCK OPTION, DUMP BODY, REAR, 12 CY (9.2 M3) (ADD 
45,000 LB (20,412 KG) GVW TRUCK)  1,485 7,421 27 -             -             70.591       94.121       47.060       -             -             -             -             
TRUCK TRAILER, WATER TANKER, 5,000 GAL (18,927 L) 
(ADD 50,000 LB (22,680 KG) GVW TRUCK)  512 2,558 27 -             -             118.963     158.618     79.309       -             -             -             -             
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  10,475 52,371 27 -             -             1,400.343  1,867.124  933.562     -             -             -             -             
TRUCK, HIGHWAY,  55,000 LB (24,948 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  512 2,558 27 -             -             92.196       122.929     61.464       -             -             -             -             
BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  173 865 27 -             -             9.050         12.067       6.033         -             -             -             -             
CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD BUCKET)  1,842 9,206 27 -             -             269.980     359.973     179.987     -             -             -             -             
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

173 865 27 -             -             16.083       21.444       10.722       -             -             -             -             
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  194 967 27 -             -             3.461         4.615         2.307         -             -             -             -             
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 
ATTACHMENTS)  

1,549 7,744 27 -             -             216.019     288.025     144.012     -             -             -             -             
MIL C75GV002 CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

55 275 27 -             -             4.378         5.837         2.919         -             -             -             -             
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

622 3,108 27 -             -             83.105       110.806     55.403       -             -             -             -             
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 CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  
60 300 27 -             -             3.821         5.094         2.547         -             -             -             -             

 HYD EXCAV, CRWLR, 3.125CY BKT  
116 580 27 -             -             20.633       27.511       13.755       -             -             -             -             

HYD EXCAV, CRWLR, 1.50 CY BKT  
63 311 27 -             -             4.626         6.169         3.084         -             -             -             -             

LDR,FE, WH, 2.75 CY, ARTIC, 936E  
561 2,805 27 -             -             24.450       32.600       16.300       -             -             -             -             

 LDR,FE, WH, 4.50 CY, ARTIC, 966E  
156 777 27 -             -             9.205         12.273       6.137         -             -             -             -             

LDR,FE, WH, 5.25 CY, ARTIC, 980C  
39 194 27 -             -             2.476         3.301         1.651         -             -             -             -             

PUMP,CENTRF,DW,4"D, 465GPM/40'HD  
188 940 27 -             -             1.837         2.449         1.224         -             -             -             -             

DOZER,CWLR, D-6H,PS
622 3,106 27 -             -             59.556       79.408       39.704       -             -             -             -             

DOZER,CWLR, D-7H,PS 
350 1,750 27 -             -             40.680       54.240       27.120       -             -             -             -             

REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  
622 3,108 27 -             -             34.063       45.417       22.709       -             -             -             -             

     -             -             -             -             -             -             -             -             -             

Contract 7 - Hwy 288 to Mykawa Upper Clear Creek Conveyance 28 -             -             -             -             -             -             -             -             -             
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 28 -             -             -             -             0.013         0.027         0.018         -             -             
AIR COMPRESSOR, 250 CFM ( 7 CMM), 100 PSI (689 KPA) 
(ADD HOSE)  49 242 28 -             -             -             -             1.434         2.869         1.912         -             -             
PAVING BREAKER, 66 LB (30 KG) (ADD 100 CFM (2.8 
CMM) COMPRESSOR)  97 483 28 -             -             -             -             1.908         3.817         2.545         -             -             
 AIR HOSE, 1.5" (38 MM) DIA x 100' (31 M) LENGTH, 
HARDROCK (USE AS DRILLING ACCESSORY)  97 483 28 -             -             -             -             -             -             -             -             -             
 BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  1,759 8,792 28 -             -             -             -             -             -             -             -             -             
 CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

535 2,672 28 -             -             -             -             2.182         4.364         2.910         -             -             
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  2 9 28 -             -             -             -             0.109         0.219         0.146         -             -             
 BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 1.5CY 
HYD EXCV)  2 9 28 -             -             -             -             0.118         0.236         0.157         -             -             
 LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  148 736 28 -             -             -             -             3.612         7.224         4.816         -             -             
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

2 9 28 -             -             -             -             0.060         0.120         0.080         -             -             
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF (0.2-
0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 KG)  48 239 28 -             -             -             -             0.407         0.815         0.543         -             -             
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT END 
BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 
DIPPER, 4X4  

148 736 28 -             -             -             -             1.824         3.647         2.432         -             -             
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  2 9 28 -             -             -             -             0.022         0.045         0.030         -             -             
MAN-LIFT, LINE-TRUCK, AERIAL PLATFORM 24" (0.61 M) x 
48" (1.2 M), 700 LB (318 KG), 46' (14 M) HEIGHT, 32' (9.8 M) 
RAD  

1 3 28 -             -             -             -             0.051         0.101         0.068         -             -             
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  8,586 42,929 28 -             -             -             -             491.588     983.175     655.450     -             -             
TRUCK TRAILER, LOWBOY, 75 TON (68.0 MT), 3 AXLE 
(ADD TOWING TRUCK)  2 9 28 -             -             -             -             -             -             -             -             -             
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  8,586 42,929 28 -             -             -             -             794.682     1,589.365  1,059.576  -             -             
 TRUCK, HIGHWAY,  55,000 LB (24,948 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  2 9 28 -             -             -             -             0.225         0.449         0.299         -             -             
DUMP TRUCK, HIGHWAY, 16 - 20 CY (12.2 - 15.3 M3) 
DUMP BODY, 75,000 LBS (34,000 KG) GVW, 2 AXLE, 6X4  1 3 28 -             -             -             -             0.023         0.046         0.030         -             -             
BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  268 1,336 28 -             -             -             -             9.677         19.354       12.903       -             -             
CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD BUCKET)  1,759 8,792 28 -             -             -             -             178.504     357.007     238.005     -             -             
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

268 1,338 28 -             -             -             -             17.223       34.446       22.964       -             -             
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  130 650 28 -             -             -             -             1.611         3.221         2.148         -             -             
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 
ATTACHMENTS)  

1,485 7,421 28 -             -             -             -             143.314     286.627     191.085     -             -             
TRK,HWY, 50,000 GVW, 6X4, 3 AXLE  

1 0 28 -             -             -             -             -             -             -             -             -             
TRUCK, WATER, OFF-HIGHWAY, 6000 GAL, W/CAT 621E 
TRACTOR  1 0 28 -             -             -             -             -             -             -             -             -             
CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

85 424 28 -             -             -             -             3.738         7.475         4.984         -             -             
ROLLR,STATIC,S/P,13T,84"W,11TIRE  

1 0 28 -             -             -             -             -             -             -             -             -             
 WATER TANK, 3000 GAL   (ADD TRK  

1 0 28 -             -             -             -             -             -             -             -             -             
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

200 998 28 -             -             -             -             18.475       36.949       24.633       -             -             
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CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  
60 300 28 -             -             -             -             2.645         5.289         3.526         -             -             

HYD EXCAV, CRWLR, 3.125CY BKT  
116 580 28 -             -             -             -             14.284       28.569       19.046       -             -             

 HYD EXCAV, CRWLR, 1.50 CY BKT  
63 311 28 -             -             -             -             3.203         6.406         4.271         -             -             

LDR,FE, WH, 2.75 CY, ARTIC, 936E  
864 4,320 28 -             -             -             -             26.069       52.138       34.759       -             -             

 LDR,FE, WH, 4.50 CY, ARTIC, 966E  
50 249 28 -             -             -             -             2.042         4.084         2.723         -             -             

 LDR,FE, WH, 5.25 CY, ARTIC, 980C  
13 62 28 -             -             -             -             0.548         1.096         0.730         -             -             

PUMP,CENTRF,DW,4"D, 465GPM/40'HD  
188 940 28 -             -             -             -             1.272         2.543         1.695         -             -             

DOZER,CWLR, D-6H  
455 2,275 28 -             -             -             -             30.200       60.399       40.266       -             -             

DOZER,CWLR, D-7H
539 2,694 28 -             -             -             -             43.355       86.710       57.807       -             -             

REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  
200 998 28 -             -             -             -             -             -             -             -             -             

-             -             -             -             -             -             -             -             -             

Contract 10 - Mitigation -             -             -             -             -             -             -             -             -             
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT END 
BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 
DIPPER, 4X4  

490 2,446 0 -             -             -             23.638       2.626         -             -             -             -             
TRUCK OPTION, DUMP BODY, REAR, 12 CY (9.2 M3) (ADD 
45,000 LB (20,412 KG) GVW TRUCK)  490 2,446 0 -             -             -             62.821       6.980         -             -             -             -             
TRUCK TRAILER, WATER TANKER, 5,000 GAL (18,927 L) 
(ADD 50,000 LB (22,680 KG) GVW TRUCK)  448 2,238 0 -             -             -             281.019     31.224       -             -             -             -             
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  490 2,446 0 -             -             -             176.589     19.621       -             -             -             -             
TRUCK, HIGHWAY,  55,000 LB (24,948 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  448 2,238 0 -             -             -             217.790     24.199       -             -             -             -             
BLADE, ANGLE, HYDR      (FOR D4  

320 1,600 0 -             -             -             -             -             -             -             -             -             
 DOZER,CWLR, D-4H,PS  (ADD BLADE)  

320 1,600 0 -             -             -             44.592       4.955         -             -             -             -             
REAR DUMP BODY,  8.0CY (ADD 30,000 GVW TRUCK)  

80 400 0 -             -             -             -             -             -             -             -             -             
TRK,HWY, 46,000 GVW, 6X4, 3 AXLE  

80 400 0 -             -             -             28.878       3.209         -             -             -             -             

TOTALS 951        3,536     6,689     8,351     4,994     4,516     2,393     -         -         

ATKINS 100013748
Table A-6 CO2 Emissions

PAGE 22 OF 34



Hrs/Day: 10
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Month/Year: 12
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Contract 1 - Mud Gully Conveyance 9 -             -             -             -             -             -             -             -             -             
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 9 0.000         0.000         -             -             -             -             -             -             -             
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  60 300 9 -             -             -             -             -             -             -             -             -             
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

6 26 9 0.000         0.000         -             -             -             -             -             -             -             
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  9 45 9 0.000         0.000         -             -             -             -             -             -             -             
BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 1.5CY 
HYD EXCV)  9 45 9 0.000         0.000         -             -             -             -             -             -             -             
LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  32 160 9 0.000         0.000         -             -             -             -             -             -             -             
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

9 45 9 0.000         0.000         -             -             -             -             -             -             -             
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF (0.2-
0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 KG)  1 4 9 0.000         0.000         -             -             -             -             -             -             -             
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT END 
BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 
DIPPER, 4X4  

32 160 9 0.000         0.000         -             -             -             -             -             -             -             
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  9 45 9 0.000         0.000         -             -             -             -             -             -             -             
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  293 1,463 9 0.002         0.004         -             -             -             -             -             -             -             
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  293 1,463 9 0.003         0.006         -             -             -             -             -             -             -             
BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  3 13 9 0.000         0.000         -             -             -             -             -             -             -             
 CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD BUCKET)  60 300 9 0.001         0.001         -             -             -             -             -             -             -             
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

3 13 9 0.000         0.000         -             -             -             -             -             -             -             
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 
ATTACHMENTS)  

47 234 9 0.000         0.001         -             -             -             -             -             -             -             
 CONC VIBRATOR, 2.50D, EL,HI-FREQ (ADD 2KV 
GENERATOR)  497 2,482 9 -             -             -             -             -             -             -             -             -             
CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

60 300 9 0.000         0.001         -             -             -             -             -             -             -             
GENERATOR, 5.5 KW, 120/240V,PORT  

249 1,241 9 0.000         0.001         -             -             -             -             -             -             -             
HYD EXCAV, CRWLR, 3.125CY BKT  

19 94 9 0.000         0.000         -             -             -             -             -             -             -             
HYD EXCAV, CRWLR, 1.50 CY BKT  

11 51 9 0.000         0.000         -             -             -             -             -             -             -             
 LDR,FE, CRWLR, 1.50 CY  

4 20 9 0.000         0.000         -             -             -             -             -             -             -             
 LDR,FE, WH, 2.75 CY, ARTIC, 936E  

61 304 9 0.000         0.000         -             -             -             -             -             -             -             
PUMP,CENTRF,DW,4"D, 465GPM/40'HD  

188 940 9 0.000         0.000         -             -             -             -             -             -             -             
BLADE, ANGLE, HYDR, D-6 (ADD D-6 TRACTOR DOZER)  

54 270 9 0.000         0.001         -             -             -             -             -             -             -             
 BLADE, UNIVERSAL, HYDR, D-7 (ADD D-7 TRACTOR 
DOZER)  80 398 9 0.001         0.002         -             -             -             -             -             -             -             
DOZER,CWLR, D-6H,PS (ADD BLADE & ATTACHMENTS)  

54 270 9 0.000         0.001         -             -             -             -             -             -             -             
DOZER,CWLR, D-7H,PS (ADD BLADE & ATTACHMENTS)  

80 398 9 0.001         0.001         -             -             -             -             -             -             -             
MISC. POWER TOOLS  

337 1,683 9 -             -             -             -             -             -             -             -             -             
 Haul,12CY (91M3) Trk, 6 Mi(10Km)  

4 20 9 0.000         0.000         -             -             -             -             -             -             -             

-             -             -             -             -             -             -             -             -             

Contract 2 - Turkey Creek Conveyance 8 -             -             -             -             -             -             -             -             -             
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 8 -             -             -             0.000         -             -             -             -             -             
 BRUSH CHIPPER, 12" (305 MM) DIA LOG DISC TYPE 
CUTTER, TRAILER MOUNTED  124 620 8 -             -             -             0.002         -             -             -             -             -             
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  545 2,725 8 -             -             -             -             -             -             -             -             -             
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

248 1,240 8 -             -             -             0.000         -             -             -             -             -             
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  11 51 8 -             -             -             0.000         -             -             -             -             -             
 BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 1.5CY 
HYD EXCV)  11 51 8 -             -             -             0.000         -             -             -             -             -             
LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  92 456 8 -             -             -             0.001         -             -             -             -             -             
 LOADER, FRONT END, CRAWLER, 1.50 CY  (1.2 M3) 
BUCKET  1 1 8 -             -             -             0.000         -             -             -             -             -             
LOADER, FRONT END, CRAWLER, 2.60 CY (2.0 M3) 
BUCKET  124 620 8 -             -             -             0.001         -             -             -             -             -             
 LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

11 51 8 -             -             -             0.000         -             -             -             -             -             

TABLE A-7
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 FRONT END, WHEEL, SKID-STEER, 9-11 CF (0.2-0.3 M3), 
60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 KG)  2 6 8 -             -             -             0.000         -             -             -             -             -             
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT END 
BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 
DIPPER, 4X4  

92 456 8 -             -             -             0.000         -             -             -             -             -             
 LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  11 51 8 -             -             -             0.000         -             -             -             -             -             
TRACTOR, CRAWLER (DOZER), 300-340 HP (224-254 KW), 
POWERSHIFT, W/UNIVERSAL BLADE  1 1 8 -             -             -             0.000         -             -             -             -             -             
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  2,661 13,305 8 -             -             -             0.048         -             -             -             -             -             
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  2,661 13,305 8 -             -             -             0.078         -             -             -             -             -             
MAP A10ET001 

1 1 8 -             -             -             -             -             -             -             -             -             
CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD BUCKET)  545 2,725 8 -             -             -             0.017         -             -             -             -             -             
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 
ATTACHMENTS)  

426 2,129 8 -             -             -             0.013         -             -             -             -             -             
TRK,HWY, 50,000 GVW, 6X4, 3 AXLE  

1 0 8 -             -             -             -             -             -             -             -             -             
TRUCK, WATER, OFF-HIGHWAY, 6000 GAL, W/CAT 621E 
TRACTOR  1 1 8 -             -             -             0.000         -             -             -             -             -             
 ROLLR,STATIC,S/P,13T,84"W,11TIRE  

1 0 8 -             -             -             -             -             -             -             -             -             
WATER TANK, 3000 GAL   (ADD TRK  

1 0 8 -             -             -             -             -             -             -             -             -             
LDR,FE, WH, 2.75 CY, ARTIC, 936E  

77 383 8 -             -             -             0.001         -             -             -             -             -             
DOZER,CWLR, D-7H,PS (ADD BLADE & ATTACHMENTS)  

181 902 8 -             -             -             0.005         -             -             -             -             -             

-             -             -             -             -             -             -             -             -             

Contract 3 - Mary's Creek Conveyance 11 -             -             -             -             -             -             -             -             -             
 GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 11 -             -             0.000         0.000         -             -             -             -             -             
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  739 3,692 11 -             -             -             -             -             -             -             -             -             
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

13 64 11 -             -             0.000         0.000         -             -             -             -             -             
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  17 84 11 -             -             0.000         0.000         -             -             -             -             -             
BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 1.5CY 
HYD EXCV)  17 84 11 -             -             0.000         0.000         -             -             -             -             -             
LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  96 476 11 -             -             0.001         0.000         -             -             -             -             -             
LOADER, FRONT END, CRAWLER, 1.50 CY  (1.2 M3) 
BUCKET  1 0 11 -             -             -             -             -             -             -             -             -             
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

17 84 11 -             -             0.000         0.000         -             -             -             -             -             
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF (0.2-
0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 KG)  2 8 11 -             -             0.000         0.000         -             -             -             -             -             
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT END 
BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 
DIPPER, 4X4  

96 476 11 -             -             0.000         0.000         -             -             -             -             -             
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  17 84 11 -             -             0.000         0.000         -             -             -             -             -             
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  3,606 18,027 11 -             -             0.047         0.018         -             -             -             -             -             
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  3,606 18,027 11 -             -             0.077         0.029         -             -             -             -             -             
DUMP TRUCK, HIGHWAY, 16 - 20 CY (12.2 - 15.3 M3) 
DUMP BODY, 75,000 LBS (34,000 KG) GVW, 2 AXLE, 6X4  3 15 11 -             -             0.000         0.000         -             -             -             -             -             
 BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  7 32 11 -             -             0.000         0.000         -             -             -             -             -             
 CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD BUCKET)  739 3,692 11 -             -             0.017         0.006         -             -             -             -             -             
 LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

8 40 11 -             -             0.000         0.000         -             -             -             -             -             
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  144 717 11 -             -             0.000         0.000         -             -             -             -             -             
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 
ATTACHMENTS)  

577 2,884 11 -             -             0.013         0.005         -             -             -             -             -             
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

246 1,227 11 -             -             0.005         0.002         -             -             -             -             -             
 LDR,FE, WH, 2.75 CY, ARTIC, 936E  

222 1,106 11 -             -             0.002         0.001         -             -             -             -             -             
LDR,FE, WH, 4.50 CY, ARTIC, 966E  

62 307 11 -             -             0.001         0.000         -             -             -             -             -             
LDR,FE, WH, 5.25 CY, ARTIC, 980C  

16 77 11 -             -             0.000         0.000         -             -             -             -             -             
DOZER,CWLR, D-6H,

82 409 11 -             -             0.001         0.000         -             -             -             -             -             
DOZER,CWLR, D-7H

155 774 11 -             -             0.003         0.001         -             -             -             -             -             
REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  

246 1,227 11 -             -             0.002         0.001         -             -             -             -             -             
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-             -             -             -             -             -             -             -             -             

Contract 4 - Lower Clear Creek Conveyance 19 -             -             -             -             -             -             -             -             -             
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 19 0.000         0.000         0.000         -             -             -             -             -             -             
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  1,289 6,441 19 -             -             -             -             -             -             -             -             -             
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

293 1,461 19 0.000         0.000         0.000         -             -             -             -             -             -             
HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  10 46 19 0.000         0.000         0.000         -             -             -             -             -             -             
HYDRAULIC EXCAVATOR, CRAWLER, 70,000 LB (31,751 
KG), 2.00 CY (1.5 M3) BUCKET, 21.6' (6.6 M) MAX DIGGING 
DEPTH  

235 1,172 19 0.001         0.004         0.001         -             -             -             -             -             -             
 BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 1.5CY 
HYD EXCV)  10 46 19 0.000         0.000         0.000         -             -             -             -             -             -             
 SPREADER, 85 CF (2.4 M3), DRY CHEMICAL (ADD 55 HP 
(41 KW) FARM TRACTOR)  32 160 19 0.000         0.000         0.000         -             -             -             -             -             -             
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

10 46 19 0.000         0.000         0.000         -             -             -             -             -             -             
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF (0.2-
0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 KG)  40 196 19 0.000         0.000         0.000         -             -             -             -             -             -             
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT END 
BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 
DIPPER, 4X4  

32 160 19 0.000         0.000         0.000         -             -             -             -             -             -             
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  10 46 19 0.000         0.000         0.000         -             -             -             -             -             -             
TRACTOR, CRAWLER (DOZER), 136-180 HP (101-134 KW), 
POWERSHIFT, W/UNIVERSAL BLADE  610 3,046 19 0.002         0.009         0.003         -             -             -             -             -             -             
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  7,052 35,257 19 0.033         0.130         0.043         -             -             -             -             -             -             
 BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  146 730 19 0.000         0.001         0.000         -             -             -             -             -             -             
CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD BUCKET)  1,289 6,441 19 0.007         0.026         0.009         -             -             -             -             -             -             
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

146 730 19 0.000         0.002         0.001         -             -             -             -             -             -             
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  29 141 19 0.000         0.000         0.000         -             -             -             -             -             -             
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 
ATTACHMENTS)  

1,117 5,584 19 0.005         0.022         0.007         -             -             -             -             -             -             
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

242 1,210 19 0.001         0.004         0.001         -             -             -             -             -             -             
CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

60 300 19 0.000         0.001         0.000         -             -             -             -             -             -             
HYD EXCAV, CRWLR, 3.125CY BKT  

116 580 19 0.001         0.003         0.001         -             -             -             -             -             -             
HYD EXCAV, CRWLR, 1.50 CY BKT  

63 311 19 0.000         0.001         0.000         -             -             -             -             -             -             
 LDR,FE, WH, 2.75 CY, ARTIC, 936E  

134 668 19 0.000         0.001         0.000         -             -             -             -             -             -             
 LDR,FE, WH, 4.50 CY, ARTIC, 966E  

61 303 19 0.000         0.000         0.000         -             -             -             -             -             -             
LDR,FE, WH, 5.25 CY, ARTIC, 980C  

16 76 19 0.000         0.000         0.000         -             -             -             -             -             -             
PUMP,CENTRF,DW,4"D, 465GPM/40'HD  

188 940 19 0.000         0.000         0.000         -             -             -             -             -             -             
DOZER,CWLR, D-4H

990 4,950 19 0.002         0.007         0.002         -             -             -             -             -             -             
DOZER,CWLR, D-6H

495 2,473 19 0.002         0.007         0.002         -             -             -             -             -             -             
DOZER,CWLR, D-7H

296 1,476 19 0.001         0.005         0.002         -             -             -             -             -             -             
REAR DUMP BODY,  8.0CY (ADD 30,000 GVW TRUCK)  

495 2,475 19 0.001         0.004         0.001         -             -             -             -             -             -             
REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  

242 1,210 19 0.000         0.002         0.001         -             -             -             -             -             -             
TRK,HWY, 46,000 GVW, 6X4, 3 AXLE  

495 2,475 19 0.002         0.009         0.003         -             -             -             -             -             -             

-             -             -             -             -             -             -             -             -             

Contract 5 - RR Bridge Replacement at Mykawa
Backhoe Loader, 45 HP, 5/8 CY

Tractor/Loader/Backhoe 1 2,100 -             -             -             -             0.001         0.001         -             -             -             
Excavator, diesel hydraulic, crawler mounted, 1 CY

Excavators 1 1,800 -             -             -             -             0.003         0.003         -             -             -             
Grader, self-propelled, 40,000 lb.

Graders 1 1,220 -             -             -             -             0.003         0.003         -             -             -             
Pile driving hammer, air, 24,450 ft-lb

Other General Industrial Equipment 1 600 -             -             -             -             -             -             -             -             -             
AIR COMPRESSOR, 600 CFM, 150 PSI (ADD HOSE)

Air Compressors 1 -             -             -             -             0.002         0.002         -             -             -             
Sheepsfoot roller, 240 HP

Rollers 1 300 -             -             -             -             0.001         0.001         -             -             -             
Pneumatic Tire Roller, 80 HP

Rollers 1 600 -             -             -             -             0.001         0.001         -             -             -             
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Hrs/Day: 10
Day/Week: 5
Week/Month: 4.5
Month/Year: 12
Hours/Year 2500

Equipment Type
Number of 
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Total 
Equipment 
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2012 2013 2014 2015 2016 2017 2018 2019 2020

TABLE A-7

CH4 Emissions Summary
General Reevaluation Plan Alternative

Clear Creek Flood Control Project

Front end loader 4WD, 2 ½ to 3 ½ CY, 145 HP
Tractor/Loader/Backhoe 1 1,950 -             -             -             -             0.001         0.001         -             -             -             

Vibrators, concrete, gas engine, 5 HP
Vibrators 1 200 -             -             -             -             0.000         0.000         -             -             -             

Pump, concrete, truck mounted 
Pumps 1 200 -             -             -             -             0.000         0.000         -             -             -             

Swingloader-20,000 lb capacity 175 HP
Other Construction Equipment 1 400 -             -             -             -             0.001         0.001         -             -             -             

25 Ton Telescopic Railway Crane
Cranes 1 1,500 -             -             -             -             0.002         0.002         -             -             -             

Rail Scrap Retriever
Other Construction Equipment 1 500 -             -             -             -             0.000         0.000         -             -             -             

Tie Plate Picker
Other Construction Equipment 1 260 -             -             -             -             0.000         0.000         -             -             -             

Truck, 45,000 lb GVW, 3 axle
Highway Truck 2 3,600 -             -             -             -             0.011         0.011         -             -             -             

Truck, Water, Off-Highway, 6,000 Gal
Off-Highway Truck 1 1,500 -             -             -             -             0.006         0.006         -             -             -             

Hyd. Excav, Crawler 1.5 CY
Excavators 1 1,700 -             -             -             -             0.003         0.003         -             -             -             

Rear Dump Truck 8 CY
Dumper/Tender 4 9,000 -             -             -             -             0.016         0.016         -             -             -             

Rear Dump Truck, 12 CY
Dumper/Tender 3 6,000 -             -             -             -             0.011         0.011         -             -             -             

Misc. Power Tools
Other General Industrial Equipment 1 1,670 -             -             -             -             -             -             -             -             -             

Gradall, 5/8 CY
Graders 1 1,050 -             -             -             -             0.002         0.002         -             -             -             

Oiler, Truck
Off-Highway Truck 1 1,800 -             -             -             -             0.004         0.004         -             -             -             

Contract 6 - Mykawa to Bennie Kate Upper Clear Creek Conveyance 27 -             -             -             -             -             -             -             -             -             
EP G15CA003 GRADER, MOTOR, ARTICULATED, 6X4, 12' 
BLADE W/17 TEETH SCARIFIERS  1 1 27 -             -             0.000         0.000         0.000         -             -             -             -             
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  1,842 9,206 27 -             -             -             -             -             -             -             -             -             
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

346 1,730 27 -             -             0.000         0.000         0.000         -             -             -             -             
 HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  15 75 27 -             -             0.000         0.000         0.000         -             -             -             -             
BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 1.5CY 
HYD EXCV)  15 75 27 -             -             0.000         0.000         0.000         -             -             -             -             
 SPREADER, 85 CF (2.4 M3), DRY CHEMICAL (ADD 55 HP 
(41 KW) FARM TRACTOR)  116 578 27 -             -             0.000         0.000         0.000         -             -             -             -             
 LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

15 75 27 -             -             0.000         0.000         0.000         -             -             -             -             
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF (0.2-
0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 KG)  77 385 27 -             -             0.000         0.000         0.000         -             -             -             -             
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT END 
BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 
DIPPER, 4X4  

1,600 7,999 27 -             -             0.002         0.003         0.001         -             -             -             -             
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  15 75 27 -             -             0.000         0.000         0.000         -             -             -             -             
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  8,990 44,950 27 -             -             0.054         0.072         0.036         -             -             -             -             
TRUCK OPTION, DUMP BODY, REAR, 12 CY (9.2 M3) (ADD 
45,000 LB (20,412 KG) GVW TRUCK)  1,485 7,421 27 -             -             0.005         0.007         0.003         -             -             -             -             
TRUCK TRAILER, WATER TANKER, 5,000 GAL (18,927 L) 
(ADD 50,000 LB (22,680 KG) GVW TRUCK)  512 2,558 27 -             -             0.009         0.012         0.006         -             -             -             -             
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  10,475 52,371 27 -             -             0.102         0.136         0.068         -             -             -             -             
TRUCK, HIGHWAY,  55,000 LB (24,948 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  512 2,558 27 -             -             0.007         0.009         0.004         -             -             -             -             
BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  173 865 27 -             -             0.001         0.001         0.000         -             -             -             -             
CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD BUCKET)  1,842 9,206 27 -             -             0.020         0.026         0.013         -             -             -             -             
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

173 865 27 -             -             0.001         0.002         0.001         -             -             -             -             
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  194 967 27 -             -             0.000         0.000         0.000         -             -             -             -             
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 
ATTACHMENTS)  

1,549 7,744 27 -             -             0.016         0.021         0.010         -             -             -             -             
MIL C75GV002 CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

55 275 27 -             -             0.000         0.000         0.000         -             -             -             -             
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

622 3,108 27 -             -             0.006         0.008         0.004         -             -             -             -             
 CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

60 300 27 -             -             0.000         0.000         0.000         -             -             -             -             
 HYD EXCAV, CRWLR, 3.125CY BKT  

116 580 27 -             -             0.002         0.002         0.001         -             -             -             -             
HYD EXCAV, CRWLR, 1.50 CY BKT  

63 311 27 -             -             0.000         0.000         0.000         -             -             -             -             
LDR,FE, WH, 2.75 CY, ARTIC, 936E  

561 2,805 27 -             -             0.002         0.002         0.001         -             -             -             -             
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General Reevaluation Plan Alternative

Clear Creek Flood Control Project

 LDR,FE, WH, 4.50 CY, ARTIC, 966E  
156 777 27 -             -             0.001         0.001         0.000         -             -             -             -             

LDR,FE, WH, 5.25 CY, ARTIC, 980C  
39 194 27 -             -             0.000         0.000         0.000         -             -             -             -             

PUMP,CENTRF,DW,4"D, 465GPM/40'HD  
188 940 27 -             -             0.000         0.000         0.000         -             -             -             -             

DOZER,CWLR, D-6H,PS
622 3,106 27 -             -             0.004         0.006         0.003         -             -             -             -             

DOZER,CWLR, D-7H,PS 
350 1,750 27 -             -             0.003         0.004         0.002         -             -             -             -             

REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  
622 3,108 27 -             -             0.002         0.003         0.002         -             -             -             -             

     -             -             -             -             -             -             -             -             -             

Contract 7 - Hwy 288 to Mykawa Upper Clear Creek Conveyance 28 -             -             -             -             -             -             -             -             -             
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 28 -             -             -             -             0.000         0.000         0.000         -             -             
AIR COMPRESSOR, 250 CFM ( 7 CMM), 100 PSI (689 KPA) 
(ADD HOSE)  49 242 28 -             -             -             -             0.000         0.000         0.000         -             -             
PAVING BREAKER, 66 LB (30 KG) (ADD 100 CFM (2.8 
CMM) COMPRESSOR)  97 483 28 -             -             -             -             0.000         0.000         0.000         -             -             
 AIR HOSE, 1.5" (38 MM) DIA x 100' (31 M) LENGTH, 
HARDROCK (USE AS DRILLING ACCESSORY)  97 483 28 -             -             -             -             -             -             -             -             -             
 BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  1,759 8,792 28 -             -             -             -             -             -             -             -             -             
 CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

535 2,672 28 -             -             -             -             0.000         0.000         0.000         -             -             
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  2 9 28 -             -             -             -             0.000         0.000         0.000         -             -             
 BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 1.5CY 
HYD EXCV)  2 9 28 -             -             -             -             0.000         0.000         0.000         -             -             
 LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  148 736 28 -             -             -             -             0.000         0.001         0.000         -             -             
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

2 9 28 -             -             -             -             0.000         0.000         0.000         -             -             
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF (0.2-
0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 KG)  48 239 28 -             -             -             -             0.000         0.000         0.000         -             -             
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT END 
BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 
DIPPER, 4X4  

148 736 28 -             -             -             -             0.000         0.000         0.000         -             -             
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  2 9 28 -             -             -             -             0.000         0.000         0.000         -             -             
MAN-LIFT, LINE-TRUCK, AERIAL PLATFORM 24" (0.61 M) x 
48" (1.2 M), 700 LB (318 KG), 46' (14 M) HEIGHT, 32' (9.8 M) 
RAD  

1 3 28 -             -             -             -             0.000         0.000         0.000         -             -             
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  8,586 42,929 28 -             -             -             -             0.036         0.072         0.048         -             -             
TRUCK TRAILER, LOWBOY, 75 TON (68.0 MT), 3 AXLE 
(ADD TOWING TRUCK)  2 9 28 -             -             -             -             -             -             -             -             -             
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  8,586 42,929 28 -             -             -             -             0.058         0.116         0.077         -             -             
 TRUCK, HIGHWAY,  55,000 LB (24,948 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  2 9 28 -             -             -             -             0.000         0.000         0.000         -             -             
DUMP TRUCK, HIGHWAY, 16 - 20 CY (12.2 - 15.3 M3) 
DUMP BODY, 75,000 LBS (34,000 KG) GVW, 2 AXLE, 6X4  1 3 28 -             -             -             -             0.000         0.000         0.000         -             -             
BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  268 1,336 28 -             -             -             -             0.001         0.001         0.001         -             -             
CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD BUCKET)  1,759 8,792 28 -             -             -             -             0.013         0.026         0.017         -             -             
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

268 1,338 28 -             -             -             -             0.001         0.003         0.002         -             -             
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  130 650 28 -             -             -             -             0.000         0.000         0.000         -             -             
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 
ATTACHMENTS)  

1,485 7,421 28 -             -             -             -             0.010         0.021         0.014         -             -             
TRK,HWY, 50,000 GVW, 6X4, 3 AXLE  

1 0 28 -             -             -             -             -             -             -             -             -             
TRUCK, WATER, OFF-HIGHWAY, 6000 GAL, W/CAT 621E 
TRACTOR  1 0 28 -             -             -             -             -             -             -             -             -             
CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

85 424 28 -             -             -             -             0.000         0.001         0.000         -             -             
ROLLR,STATIC,S/P,13T,84"W,11TIRE  

1 0 28 -             -             -             -             -             -             -             -             -             
 WATER TANK, 3000 GAL   (ADD TRK  

1 0 28 -             -             -             -             -             -             -             -             -             
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

200 998 28 -             -             -             -             0.001         0.003         0.002         -             -             
CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

60 300 28 -             -             -             -             0.000         0.000         0.000         -             -             
HYD EXCAV, CRWLR, 3.125CY BKT  

116 580 28 -             -             -             -             0.001         0.002         0.001         -             -             
 HYD EXCAV, CRWLR, 1.50 CY BKT  

63 311 28 -             -             -             -             0.000         0.000         0.000         -             -             
LDR,FE, WH, 2.75 CY, ARTIC, 936E  

864 4,320 28 -             -             -             -             0.002         0.004         0.003         -             -             
 LDR,FE, WH, 4.50 CY, ARTIC, 966E  

50 249 28 -             -             -             -             0.000         0.000         0.000         -             -             
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 LDR,FE, WH, 5.25 CY, ARTIC, 980C  
13 62 28 -             -             -             -             0.000         0.000         0.000         -             -             

PUMP,CENTRF,DW,4"D, 465GPM/40'HD  
188 940 28 -             -             -             -             0.000         0.000         0.000         -             -             

DOZER,CWLR, D-6H  
455 2,275 28 -             -             -             -             0.002         0.004         0.003         -             -             

DOZER,CWLR, D-7H
539 2,694 28 -             -             -             -             0.003         0.006         0.004         -             -             

REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  
200 998 28 -             -             -             -             -             -             -             -             -             

-             -             -             -             -             -             -             -             -             

Contract 10 - Mitigation   -             -             -             -             -             -             -             -             -             
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT END 
BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 
DIPPER, 4X4  

490 2,446 0 -             -             -             0.002         0.000         -             -             -             -             
TRUCK OPTION, DUMP BODY, REAR, 12 CY (9.2 M3) (ADD 
45,000 LB (20,412 KG) GVW TRUCK)  490 2,446 0 -             -             -             0.005         0.001         -             -             -             -             
TRUCK TRAILER, WATER TANKER, 5,000 GAL (18,927 L) 
(ADD 50,000 LB (22,680 KG) GVW TRUCK)  448 2,238 0 -             -             -             0.020         0.002         -             -             -             -             
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  490 2,446 0 -             -             -             0.013         0.001         -             -             -             -             
TRUCK, HIGHWAY,  55,000 LB (24,948 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  448 2,238 0 -             -             -             0.016         0.002         -             -             -             -             
BLADE, ANGLE, HYDR      (FOR D4  

320 1,600 0 -             -             -             -             -             -             -             -             -             
 DOZER,CWLR, D-4H,PS  (ADD BLADE)  

320 1,600 0 -             -             -             0.003         0.000         -             -             -             -             
REAR DUMP BODY,  8.0CY (ADD 30,000 GVW TRUCK)  

80 400 0 -             -             -             -             -             -             -             -             -             
TRK,HWY, 46,000 GVW, 6X4, 3 AXLE  

80 400 0 -             -             -             0.002         0.000         -             -             -             -             

TOTALS 0.07       0.26       0.49       0.61       0.36       0.33       0.17       -         -         
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Hrs/Day: 10
Day/Week: 5
Week/Month: 4.5
Month/Year: 12
Hours/Year 2500

Equipment Type
Number of 

Units

Total 
Equipment 
Hours of 

Operation

Contract 
Duration 
(months)

2012 2013 2014 2015 2016 2017 2018 2019 2020

Contract 1 - Mud Gully Conveyance 9 -             -             -             -             -             -             -             -             -             
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 9 0.000         0.000         -             -             -             -             -             -             -             
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  60 300 9 -             -             -             -             -             -             -             -             -             
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

6 26 9 0.000         0.000         -             -             -             -             -             -             -             
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  9 45 9 0.000         0.000         -             -             -             -             -             -             -             
BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 1.5CY 
HYD EXCV)  9 45 9 0.000         0.000         -             -             -             -             -             -             -             
LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  32 160 9 0.000         0.000         -             -             -             -             -             -             -             
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

9 45 9 0.000         0.000         -             -             -             -             -             -             -             
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF (0.2-
0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 KG)  1 4 9 0.000         0.000         -             -             -             -             -             -             -             
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT END 
BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 
DIPPER, 4X4  

32 160 9 0.000         0.000         -             -             -             -             -             -             -             
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  9 45 9 0.000         0.000         -             -             -             -             -             -             -             
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  293 1,463 9 0.001         0.001         -             -             -             -             -             -             -             
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  293 1,463 9 0.001         0.002         -             -             -             -             -             -             -             
BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  3 13 9 0.000         0.000         -             -             -             -             -             -             -             
 CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD BUCKET)  60 300 9 0.000         0.000         -             -             -             -             -             -             -             
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

3 13 9 0.000         0.000         -             -             -             -             -             -             -             
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 
ATTACHMENTS)  

47 234 9 0.000         0.000         -             -             -             -             -             -             -             
 CONC VIBRATOR, 2.50D, EL,HI-FREQ (ADD 2KV 
GENERATOR)  497 2,482 9 -             -             -             -             -             -             -             -             -             
CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

60 300 9 0.000         0.000         -             -             -             -             -             -             -             
GENERATOR, 5.5 KW, 120/240V,PORT  

249 1,241 9 0.000         0.000         -             -             -             -             -             -             -             
HYD EXCAV, CRWLR, 3.125CY BKT  

19 94 9 0.000         0.000         -             -             -             -             -             -             -             
HYD EXCAV, CRWLR, 1.50 CY BKT  

11 51 9 0.000         0.000         -             -             -             -             -             -             -             
 LDR,FE, CRWLR, 1.50 CY  

4 20 9 0.000         0.000         -             -             -             -             -             -             -             
 LDR,FE, WH, 2.75 CY, ARTIC, 936E  

61 304 9 0.000         0.000         -             -             -             -             -             -             -             
PUMP,CENTRF,DW,4"D, 465GPM/40'HD  

188 940 9 0.000         0.000         -             -             -             -             -             -             -             
BLADE, ANGLE, HYDR, D-6 (ADD D-6 TRACTOR DOZER)  

54 270 9 0.000         0.000         -             -             -             -             -             -             -             
 BLADE, UNIVERSAL, HYDR, D-7 (ADD D-7 TRACTOR 
DOZER)  80 398 9 0.000         0.001         -             -             -             -             -             -             -             
DOZER,CWLR, D-6H,PS (ADD BLADE & ATTACHMENTS)  

54 270 9 0.000         0.000         -             -             -             -             -             -             -             
DOZER,CWLR, D-7H,PS (ADD BLADE & ATTACHMENTS)  

80 398 9 0.000         0.000         -             -             -             -             -             -             -             
MISC. POWER TOOLS  

337 1,683 9 -             -             -             -             -             -             -             -             -             
 Haul,12CY (91M3) Trk, 6 Mi(10Km)  

4 20 9 0.000         0.000         -             -             -             -             -             -             -             

-             -             -             -             -             -             -             -             -             

Contract 2 - Turkey Creek Conveyance 8 -             -             -             -             -             -             -             -             -             
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 8 -             -             -             0.000         -             -             -             -             -             
 BRUSH CHIPPER, 12" (305 MM) DIA LOG DISC TYPE 
CUTTER, TRAILER MOUNTED  124 620 8 -             -             -             0.001         -             -             -             -             -             
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  545 2,725 8 -             -             -             -             -             -             -             -             -             
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

248 1,240 8 -             -             -             0.000         -             -             -             -             -             
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  11 51 8 -             -             -             0.000         -             -             -             -             -             
 BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 1.5CY 
HYD EXCV)  11 51 8 -             -             -             0.000         -             -             -             -             -             
LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  92 456 8 -             -             -             0.000         -             -             -             -             -             
 LOADER, FRONT END, CRAWLER, 1.50 CY  (1.2 M3) 
BUCKET  1 1 8 -             -             -             0.000         -             -             -             -             -             
LOADER, FRONT END, CRAWLER, 2.60 CY (2.0 M3) 
BUCKET  124 620 8 -             -             -             0.000         -             -             -             -             -             
 LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

11 51 8 -             -             -             0.000         -             -             -             -             -             

TABLE A-8

N2O Emissions Summary
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Hrs/Day: 10
Day/Week: 5
Week/Month: 4.5
Month/Year: 12
Hours/Year 2500

Equipment Type
Number of 

Units

Total 
Equipment 
Hours of 

Operation

Contract 
Duration 
(months)

2012 2013 2014 2015 2016 2017 2018 2019 2020

TABLE A-8

N2O Emissions Summary
General Reevaluation Plan Alternative

Clear Creek Flood Control Project

 FRONT END, WHEEL, SKID-STEER, 9-11 CF (0.2-0.3 M3), 
60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 KG)  2 6 8 -             -             -             0.000         -             -             -             -             -             
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT END 
BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 
DIPPER, 4X4  

92 456 8 -             -             -             0.000         -             -             -             -             -             
 LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  11 51 8 -             -             -             0.000         -             -             -             -             -             
TRACTOR, CRAWLER (DOZER), 300-340 HP (224-254 KW), 
POWERSHIFT, W/UNIVERSAL BLADE  1 1 8 -             -             -             0.000         -             -             -             -             -             
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  2,661 13,305 8 -             -             -             0.017         -             -             -             -             -             
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  2,661 13,305 8 -             -             -             0.027         -             -             -             -             -             
MAP A10ET001 

1 1 8 -             -             -             -             -             -             -             -             -             
CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD BUCKET)  545 2,725 8 -             -             -             0.006         -             -             -             -             -             
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 
ATTACHMENTS)  

426 2,129 8 -             -             -             0.005         -             -             -             -             -             
TRK,HWY, 50,000 GVW, 6X4, 3 AXLE  

1 0 8 -             -             -             -             -             -             -             -             -             
TRUCK, WATER, OFF-HIGHWAY, 6000 GAL, W/CAT 621E 
TRACTOR  1 1 8 -             -             -             0.000         -             -             -             -             -             
 ROLLR,STATIC,S/P,13T,84"W,11TIRE  

1 0 8 -             -             -             -             -             -             -             -             -             
WATER TANK, 3000 GAL   (ADD TRK  

1 0 8 -             -             -             -             -             -             -             -             -             
LDR,FE, WH, 2.75 CY, ARTIC, 936E  

77 383 8 -             -             -             0.000         -             -             -             -             -             
DOZER,CWLR, D-7H,PS (ADD BLADE & ATTACHMENTS)  

181 902 8 -             -             -             0.002         -             -             -             -             -             

-             -             -             -             -             -             -             -             -             

Contract 3 - Mary's Creek Conveyance 11 -             -             -             -             -             -             -             -             -             
 GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 11 -             -             0.000         0.000         -             -             -             -             -             
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  739 3,692 11 -             -             -             -             -             -             -             -             -             
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

13 64 11 -             -             0.000         0.000         -             -             -             -             -             
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  17 84 11 -             -             0.000         0.000         -             -             -             -             -             
BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 1.5CY 
HYD EXCV)  17 84 11 -             -             0.000         0.000         -             -             -             -             -             
LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  96 476 11 -             -             0.000         0.000         -             -             -             -             -             
LOADER, FRONT END, CRAWLER, 1.50 CY  (1.2 M3) 
BUCKET  1 0 11 -             -             -             -             -             -             -             -             -             
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

17 84 11 -             -             0.000         0.000         -             -             -             -             -             
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF (0.2-
0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 KG)  2 8 11 -             -             0.000         0.000         -             -             -             -             -             
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT END 
BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 
DIPPER, 4X4  

96 476 11 -             -             0.000         0.000         -             -             -             -             -             
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  17 84 11 -             -             0.000         0.000         -             -             -             -             -             
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  3,606 18,027 11 -             -             0.017         0.006         -             -             -             -             -             
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  3,606 18,027 11 -             -             0.027         0.010         -             -             -             -             -             
DUMP TRUCK, HIGHWAY, 16 - 20 CY (12.2 - 15.3 M3) 
DUMP BODY, 75,000 LBS (34,000 KG) GVW, 2 AXLE, 6X4  3 15 11 -             -             0.000         0.000         -             -             -             -             -             
 BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  7 32 11 -             -             0.000         0.000         -             -             -             -             -             
 CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD BUCKET)  739 3,692 11 -             -             0.006         0.002         -             -             -             -             -             
 LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

8 40 11 -             -             0.000         0.000         -             -             -             -             -             
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  144 717 11 -             -             0.000         0.000         -             -             -             -             -             
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 
ATTACHMENTS)  

577 2,884 11 -             -             0.004         0.002         -             -             -             -             -             
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

246 1,227 11 -             -             0.002         0.001         -             -             -             -             -             
 LDR,FE, WH, 2.75 CY, ARTIC, 936E  

222 1,106 11 -             -             0.001         0.000         -             -             -             -             -             
LDR,FE, WH, 4.50 CY, ARTIC, 966E  

62 307 11 -             -             0.000         0.000         -             -             -             -             -             
LDR,FE, WH, 5.25 CY, ARTIC, 980C  

16 77 11 -             -             0.000         0.000         -             -             -             -             -             
DOZER,CWLR, D-6H,

82 409 11 -             -             0.000         0.000         -             -             -             -             -             
DOZER,CWLR, D-7H

155 774 11 -             -             0.001         0.000         -             -             -             -             -             
REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  

246 1,227 11 -             -             0.001         0.000         -             -             -             -             -             
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Hrs/Day: 10
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Month/Year: 12
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TABLE A-8
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-             -             -             -             -             -             -             -             -             

Contract 4 - Lower Clear Creek Conveyance 19 -             -             -             -             -             -             -             -             -             
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 19 0.000         0.000         0.000         -             -             -             -             -             -             
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  1,289 6,441 19 -             -             -             -             -             -             -             -             -             
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

293 1,461 19 0.000         0.000         0.000         -             -             -             -             -             -             
HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  10 46 19 0.000         0.000         0.000         -             -             -             -             -             -             
HYDRAULIC EXCAVATOR, CRAWLER, 70,000 LB (31,751 
KG), 2.00 CY (1.5 M3) BUCKET, 21.6' (6.6 M) MAX DIGGING 
DEPTH  

235 1,172 19 0.000         0.002         0.001         -             -             -             -             -             -             
 BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 1.5CY 
HYD EXCV)  10 46 19 0.000         0.000         0.000         -             -             -             -             -             -             
 SPREADER, 85 CF (2.4 M3), DRY CHEMICAL (ADD 55 HP 
(41 KW) FARM TRACTOR)  32 160 19 0.000         0.000         0.000         -             -             -             -             -             -             
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

10 46 19 0.000         0.000         0.000         -             -             -             -             -             -             
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF (0.2-
0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 KG)  40 196 19 0.000         0.000         0.000         -             -             -             -             -             -             
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT END 
BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 
DIPPER, 4X4  

32 160 19 0.000         0.000         0.000         -             -             -             -             -             -             
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  10 46 19 0.000         0.000         0.000         -             -             -             -             -             -             
TRACTOR, CRAWLER (DOZER), 136-180 HP (101-134 KW), 
POWERSHIFT, W/UNIVERSAL BLADE  610 3,046 19 0.001         0.003         0.001         -             -             -             -             -             -             
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  7,052 35,257 19 0.011         0.046         0.015         -             -             -             -             -             -             
 BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  146 730 19 0.000         0.000         0.000         -             -             -             -             -             -             
CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD BUCKET)  1,289 6,441 19 0.002         0.009         0.003         -             -             -             -             -             -             
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

146 730 19 0.000         0.001         0.000         -             -             -             -             -             -             
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  29 141 19 0.000         0.000         0.000         -             -             -             -             -             -             
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 
ATTACHMENTS)  

1,117 5,584 19 0.002         0.008         0.003         -             -             -             -             -             -             
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

242 1,210 19 0.000         0.002         0.001         -             -             -             -             -             -             
CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

60 300 19 0.000         0.000         0.000         -             -             -             -             -             -             
HYD EXCAV, CRWLR, 3.125CY BKT  

116 580 19 0.000         0.001         0.000         -             -             -             -             -             -             
HYD EXCAV, CRWLR, 1.50 CY BKT  

63 311 19 0.000         0.000         0.000         -             -             -             -             -             -             
 LDR,FE, WH, 2.75 CY, ARTIC, 936E  

134 668 19 0.000         0.000         0.000         -             -             -             -             -             -             
 LDR,FE, WH, 4.50 CY, ARTIC, 966E  

61 303 19 0.000         0.000         0.000         -             -             -             -             -             -             
LDR,FE, WH, 5.25 CY, ARTIC, 980C  

16 76 19 0.000         0.000         0.000         -             -             -             -             -             -             
PUMP,CENTRF,DW,4"D, 465GPM/40'HD  

188 940 19 0.000         0.000         0.000         -             -             -             -             -             -             
DOZER,CWLR, D-4H

990 4,950 19 0.001         0.002         0.001         -             -             -             -             -             -             
DOZER,CWLR, D-6H

495 2,473 19 0.001         0.002         0.001         -             -             -             -             -             -             
DOZER,CWLR, D-7H

296 1,476 19 0.000         0.002         0.001         -             -             -             -             -             -             
REAR DUMP BODY,  8.0CY (ADD 30,000 GVW TRUCK)  

495 2,475 19 0.000         0.001         0.000         -             -             -             -             -             -             
REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  

242 1,210 19 0.000         0.001         0.000         -             -             -             -             -             -             
TRK,HWY, 46,000 GVW, 6X4, 3 AXLE  

495 2,475 19 0.001         0.003         0.001         -             -             -             -             -             -             

-             -             -             -             -             -             -             -             -             

Contract 5 - RR Bridge Replacement at Mykawa
Backhoe Loader, 45 HP, 5/8 CY

Tractor/Loader/Backhoe 1 2,100 -             -             -             -             0.000         0.000         -             -             -             
Excavator, diesel hydraulic, crawler mounted, 1 CY

Excavators 1 1,800 -             -             -             -             0.001         0.001         -             -             -             
Grader, self-propelled, 40,000 lb.

Graders 1 1,220 -             -             -             -             0.001         0.001         -             -             -             
Pile driving hammer, air, 24,450 ft-lb

Other General Industrial Equipment 1 600 -             -             -             -             -             -             -             -             -             
AIR COMPRESSOR, 600 CFM, 150 PSI (ADD HOSE)

Air Compressors 1 -             -             -             -             0.001         0.001         -             -             -             
Sheepsfoot roller, 240 HP

Rollers 1 300 -             -             -             -             0.000         0.000         -             -             -             
Pneumatic Tire Roller, 80 HP

Rollers 1 600 -             -             -             -             0.000         0.000         -             -             -             
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Hrs/Day: 10
Day/Week: 5
Week/Month: 4.5
Month/Year: 12
Hours/Year 2500

Equipment Type
Number of 

Units

Total 
Equipment 
Hours of 

Operation

Contract 
Duration 
(months)

2012 2013 2014 2015 2016 2017 2018 2019 2020

TABLE A-8

N2O Emissions Summary
General Reevaluation Plan Alternative

Clear Creek Flood Control Project

Front end loader 4WD, 2 ½ to 3 ½ CY, 145 HP
Tractor/Loader/Backhoe 1 1,950 -             -             -             -             0.001         0.001         -             -             -             

Vibrators, concrete, gas engine, 5 HP
Vibrators 1 200 -             -             -             -             0.000         0.000         -             -             -             

Pump, concrete, truck mounted 
Pumps 1 200 -             -             -             -             0.000         0.000         -             -             -             

Swingloader-20,000 lb capacity 175 HP
Other Construction Equipment 1 400 -             -             -             -             0.000         0.000         -             -             -             

25 Ton Telescopic Railway Crane
Cranes 1 1,500 -             -             -             -             0.001         0.001         -             -             -             

Rail Scrap Retriever
Other Construction Equipment 1 500 -             -             -             -             0.000         0.000         -             -             -             

Tie Plate Picker
Other Construction Equipment 1 260 -             -             -             -             0.000         0.000         -             -             -             

Truck, 45,000 lb GVW, 3 axle
Highway Truck 2 3,600 -             -             -             -             0.004         0.004         -             -             -             

Truck, Water, Off-Highway, 6,000 Gal
Off-Highway Truck 1 1,500 -             -             -             -             0.002         0.002         -             -             -             

Hyd. Excav, Crawler 1.5 CY
Excavators 1 1,700 -             -             -             -             0.001         0.001         -             -             -             

Rear Dump Truck 8 CY
Dumper/Tender 4 9,000 -             -             -             -             0.006         0.006         -             -             -             

Rear Dump Truck, 12 CY
Dumper/Tender 3 6,000 -             -             -             -             0.004         0.004         -             -             -             

Misc. Power Tools
Other General Industrial Equipment 1 1,670 -             -             -             -             -             -             -             -             -             

Gradall, 5/8 CY
Graders 1 1,050 -             -             -             -             0.001         0.001         -             -             -             

Oiler, Truck
Off-Highway Truck 1 1,800 -             -             -             -             0.001         0.001         -             -             -             

Contract 6 - Mykawa to Bennie Kate Upper Clear Creek Conveyance 27 -             -             -             -             -             -             -             -             -             
EP G15CA003 GRADER, MOTOR, ARTICULATED, 6X4, 12' 
BLADE W/17 TEETH SCARIFIERS  1 1 27 -             -             0.000         0.000         0.000         -             -             -             -             
BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  1,842 9,206 27 -             -             -             -             -             -             -             -             -             
CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

346 1,730 27 -             -             0.000         0.000         0.000         -             -             -             -             
 HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  15 75 27 -             -             0.000         0.000         0.000         -             -             -             -             
BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 1.5CY 
HYD EXCV)  15 75 27 -             -             0.000         0.000         0.000         -             -             -             -             
 SPREADER, 85 CF (2.4 M3), DRY CHEMICAL (ADD 55 HP 
(41 KW) FARM TRACTOR)  116 578 27 -             -             0.000         0.000         0.000         -             -             -             -             
 LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

15 75 27 -             -             0.000         0.000         0.000         -             -             -             -             
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF (0.2-
0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 KG)  77 385 27 -             -             0.000         0.000         0.000         -             -             -             -             
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT END 
BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 
DIPPER, 4X4  

1,600 7,999 27 -             -             0.001         0.001         0.000         -             -             -             -             
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  15 75 27 -             -             0.000         0.000         0.000         -             -             -             -             
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  8,990 44,950 27 -             -             0.019         0.025         0.013         -             -             -             -             
TRUCK OPTION, DUMP BODY, REAR, 12 CY (9.2 M3) (ADD 
45,000 LB (20,412 KG) GVW TRUCK)  1,485 7,421 27 -             -             0.002         0.002         0.001         -             -             -             -             
TRUCK TRAILER, WATER TANKER, 5,000 GAL (18,927 L) 
(ADD 50,000 LB (22,680 KG) GVW TRUCK)  512 2,558 27 -             -             0.003         0.004         0.002         -             -             -             -             
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  10,475 52,371 27 -             -             0.036         0.048         0.024         -             -             -             -             
TRUCK, HIGHWAY,  55,000 LB (24,948 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  512 2,558 27 -             -             0.002         0.003         0.002         -             -             -             -             
BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  173 865 27 -             -             0.000         0.000         0.000         -             -             -             -             
CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD BUCKET)  1,842 9,206 27 -             -             0.007         0.009         0.005         -             -             -             -             
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

173 865 27 -             -             0.000         0.001         0.000         -             -             -             -             
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  194 967 27 -             -             0.000         0.000         0.000         -             -             -             -             
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 
ATTACHMENTS)  

1,549 7,744 27 -             -             0.006         0.007         0.004         -             -             -             -             
MIL C75GV002 CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

55 275 27 -             -             0.000         0.000         0.000         -             -             -             -             
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

622 3,108 27 -             -             0.002         0.003         0.001         -             -             -             -             
 CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

60 300 27 -             -             0.000         0.000         0.000         -             -             -             -             
 HYD EXCAV, CRWLR, 3.125CY BKT  

116 580 27 -             -             0.001         0.001         0.000         -             -             -             -             
HYD EXCAV, CRWLR, 1.50 CY BKT  

63 311 27 -             -             0.000         0.000         0.000         -             -             -             -             
LDR,FE, WH, 2.75 CY, ARTIC, 936E  

561 2,805 27 -             -             0.001         0.001         0.000         -             -             -             -             
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TABLE A-8

N2O Emissions Summary
General Reevaluation Plan Alternative

Clear Creek Flood Control Project

 LDR,FE, WH, 4.50 CY, ARTIC, 966E  
156 777 27 -             -             0.000         0.000         0.000         -             -             -             -             

LDR,FE, WH, 5.25 CY, ARTIC, 980C  
39 194 27 -             -             0.000         0.000         0.000         -             -             -             -             

PUMP,CENTRF,DW,4"D, 465GPM/40'HD  
188 940 27 -             -             0.000         0.000         0.000         -             -             -             -             

DOZER,CWLR, D-6H,PS
622 3,106 27 -             -             0.002         0.002         0.001         -             -             -             -             

DOZER,CWLR, D-7H,PS 
350 1,750 27 -             -             0.001         0.001         0.001         -             -             -             -             

REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  
622 3,108 27 -             -             0.001         0.001         0.001         -             -             -             -             

     -             -             -             -             -             -             -             -             -             

Contract 7 - Hwy 288 to Mykawa Upper Clear Creek Conveyance 28 -             -             -             -             -             -             -             -             -             
GRADER, MOTOR, ARTICULATED, 6X4, 12' BLADE W/17 
TEETH SCARIFIERS  1 1 28 -             -             -             -             0.000         0.000         0.000         -             -             
AIR COMPRESSOR, 250 CFM ( 7 CMM), 100 PSI (689 KPA) 
(ADD HOSE)  49 242 28 -             -             -             -             0.000         0.000         0.000         -             -             
PAVING BREAKER, 66 LB (30 KG) (ADD 100 CFM (2.8 
CMM) COMPRESSOR)  97 483 28 -             -             -             -             0.000         0.000         0.000         -             -             
 AIR HOSE, 1.5" (38 MM) DIA x 100' (31 M) LENGTH, 
HARDROCK (USE AS DRILLING ACCESSORY)  97 483 28 -             -             -             -             -             -             -             -             -             
 BUCKET, DRAGLINE, 3.0 CY (2.3 M3) MEDIUM WEIGHT 
(ADD TEETH WEAR COST)  1,759 8,792 28 -             -             -             -             -             -             -             -             -             
 CHAINSAW, 24" - 42" (610-1,067 MM) BAR  

535 2,672 28 -             -             -             -             0.000         0.000         0.000         -             -             
HYD HAMMER, 1000FT-LBS (1356N-M) (ADD 1.0CY 
EXCV)(W/DEMO TOOL)  2 9 28 -             -             -             -             0.000         0.000         0.000         -             -             
 BUCKET, PAVEMENT-REMOVAL, 36" (914MM) (FOR 1.5CY 
HYD EXCV)  2 9 28 -             -             -             -             0.000         0.000         0.000         -             -             
 LANDSCAPING EQUIPMENT, SPREADER, 85 CF (2.4 M3), 
DRY CHEMICAL (ADD 55 HP (41 KW) FARM TRACTOR)  148 736 28 -             -             -             -             0.000         0.000         0.000         -             -             
LOADER, F/E, WHEEL, 4.00CY (3.1M3), 4WD  

2 9 28 -             -             -             -             0.000         0.000         0.000         -             -             
LOADER, FRONT END, WHEEL, SKID-STEER, 9-11 CF (0.2-
0.3 M3), 60" (1.5 M) BUCKET {BOBCAT}, 13 CWT (590 KG)  48 239 28 -             -             -             -             0.000         0.000         0.000         -             -             
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT END 
BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 
DIPPER, 4X4  

148 736 28 -             -             -             -             0.000         0.000         0.000         -             -             
LOADER/BCK-HOE,WH, 0.80CY(0.6M3) F/E BKT,  
9.8'(3.0M)DEPTH OF HOE  2 9 28 -             -             -             -             0.000         0.000         0.000         -             -             
MAN-LIFT, LINE-TRUCK, AERIAL PLATFORM 24" (0.61 M) x 
48" (1.2 M), 700 LB (318 KG), 46' (14 M) HEIGHT, 32' (9.8 M) 
RAD  

1 3 28 -             -             -             -             0.000         0.000         0.000         -             -             
TRUCK OPTION, DUMP BODY, REAR, 16-23.5 CY (12.2-18 
M3) (ADD 45,000 LB (20,412 KG) GVW TRUCK)  8,586 42,929 28 -             -             -             -             0.013         0.025         0.017         -             -             
TRUCK TRAILER, LOWBOY, 75 TON (68.0 MT), 3 AXLE 
(ADD TOWING TRUCK)  2 9 28 -             -             -             -             -             -             -             -             -             
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  8,586 42,929 28 -             -             -             -             0.020         0.041         0.027         -             -             
 TRUCK, HIGHWAY,  55,000 LB (24,948 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  2 9 28 -             -             -             -             0.000         0.000         0.000         -             -             
DUMP TRUCK, HIGHWAY, 16 - 20 CY (12.2 - 15.3 M3) 
DUMP BODY, 75,000 LBS (34,000 KG) GVW, 2 AXLE, 6X4  1 3 28 -             -             -             -             0.000         0.000         0.000         -             -             
BRUSH CHIPPER, 13" CAPACITY, DRUM TYPE, TRAILER 
MTD  268 1,336 28 -             -             -             -             0.000         0.000         0.000         -             -             
CRANES, MECHANICAL, LATTICE BOOM, CRAWLER, 
DRAGLINE/CLAMSHELL, 3.5 CY, 80' BOOM (ADD BUCKET)  1,759 8,792 28 -             -             -             -             0.005         0.009         0.006         -             -             
LOADER, FRONT END, CRAWLER, 3.20 CY BUCKET  

268 1,338 28 -             -             -             -             0.000         0.001         0.001         -             -             
LOADER / BACKHOE, WHEEL, 0.80 CY FRONT END 
BUCKET, 24" DIP, 4.3 CF, 12' DIGGING DEPTH, 4X4  130 650 28 -             -             -             -             0.000         0.000         0.000         -             -             
TRACTOR, CRAWLER (DOZER), 240 HP, LOW GROUND 
PRESSURE, W/7.70 CY STRAIGHT BLADE (ADD 
ATTACHMENTS)  

1,485 7,421 28 -             -             -             -             0.004         0.007         0.005         -             -             
TRK,HWY, 50,000 GVW, 6X4, 3 AXLE  

1 0 28 -             -             -             -             -             -             -             -             -             
TRUCK, WATER, OFF-HIGHWAY, 6000 GAL, W/CAT 621E 
TRACTOR  1 0 28 -             -             -             -             -             -             -             -             -             
CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

85 424 28 -             -             -             -             0.000         0.000         0.000         -             -             
ROLLR,STATIC,S/P,13T,84"W,11TIRE  

1 0 28 -             -             -             -             -             -             -             -             -             
 WATER TANK, 3000 GAL   (ADD TRK  

1 0 28 -             -             -             -             -             -             -             -             -             
TRK,HWY, 43,220 GVW, 6X4, 3 AXLE  

200 998 28 -             -             -             -             0.000         0.001         0.001         -             -             
CRANE,HYD,S/P,RT,4WD,20T/70'BOOM  

60 300 28 -             -             -             -             0.000         0.000         0.000         -             -             
HYD EXCAV, CRWLR, 3.125CY BKT  

116 580 28 -             -             -             -             0.000         0.001         0.000         -             -             
 HYD EXCAV, CRWLR, 1.50 CY BKT  

63 311 28 -             -             -             -             0.000         0.000         0.000         -             -             
LDR,FE, WH, 2.75 CY, ARTIC, 936E  

864 4,320 28 -             -             -             -             0.001         0.001         0.001         -             -             
 LDR,FE, WH, 4.50 CY, ARTIC, 966E  

50 249 28 -             -             -             -             0.000         0.000         0.000         -             -             
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 LDR,FE, WH, 5.25 CY, ARTIC, 980C  
13 62 28 -             -             -             -             0.000         0.000         0.000         -             -             

PUMP,CENTRF,DW,4"D, 465GPM/40'HD  
188 940 28 -             -             -             -             0.000         0.000         0.000         -             -             

DOZER,CWLR, D-6H  
455 2,275 28 -             -             -             -             0.001         0.002         0.001         -             -             

DOZER,CWLR, D-7H
539 2,694 28 -             -             -             -             0.001         0.002         0.001         -             -             

REAR DUMP BODY, 12.0CY (ADD 36,000 GVW TRUCK)  
200 998 28 -             -             -             -             -             -             -             -             -             

-             -             -             -             -             -             -             -             -             

Contract 10 - Mitigation -             -             -             -             -             -             -             -             -             
LOADER/BACKHOE, WHEEL, 0.80 CY (0.6 M3) FRONT END 
BUCKET, 9.8' (3.0 M) DEPTH OF HOE, 24" (0.61 M) 
DIPPER, 4X4  

490 2,446 0 -             -             -             0.001         0.000         -             -             -             -             
TRUCK OPTION, DUMP BODY, REAR, 12 CY (9.2 M3) (ADD 
45,000 LB (20,412 KG) GVW TRUCK)  490 2,446 0 -             -             -             0.002         0.000         -             -             -             -             
TRUCK TRAILER, WATER TANKER, 5,000 GAL (18,927 L) 
(ADD 50,000 LB (22,680 KG) GVW TRUCK)  448 2,238 0 -             -             -             0.007         0.001         -             -             -             -             
TRUCK, HIGHWAY, 45,000 LB (20,412 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  490 2,446 0 -             -             -             0.005         0.001         -             -             -             -             
TRUCK, HIGHWAY,  55,000 LB (24,948 KG) GVW, 6X4, 3 
AXLE (ADD ACCESSORIES)  448 2,238 0 -             -             -             0.006         0.001         -             -             -             -             
BLADE, ANGLE, HYDR      (FOR D4  

320 1,600 0 -             -             -             -             -             -             -             -             -             
 DOZER,CWLR, D-4H,PS  (ADD BLADE)  

320 1,600 0 -             -             -             0.001         0.000         -             -             -             -             
REAR DUMP BODY,  8.0CY (ADD 30,000 GVW TRUCK)  

80 400 0 -             -             -             -             -             -             -             -             -             
TRK,HWY, 46,000 GVW, 6X4, 3 AXLE  

80 400 0 -             -             -             0.001         0.000         -             -             -             -             

TOTALS 0.02       0.09       0.17       0.21       0.13       0.12       0.06       -         -         
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