





Hanfc

d Site
Nat » I ®m -onme tal Policy Act (NEPA)

b racterization

. A. Neitzel, Editor

o

ysmire
owler

L. Hendrickson

LP»>HA0PO2RO

September 1998

Prepared for
the U.S. Department of Energy
under Contract DE-AC06-76RLO 1830

Pacific Northwest National Laboratory
Richland, Washington 99352

PNNL-6415 Rev. 10
UC-600




THIS . AGE NTENTIONALLY
EFT BLANK










Acknow :dgements

As the editor of Revision 10, I hope you find this document useful in preparing Hanford Site NEPA
ments or as a useful source of information about the Hanford environment. There are many people

_ nsible for the years of work that went into preparing this description of the Hanford Site. The

authors of the individual sections of this document took great care to accurately des  be their work. As
the editor I thank them.

- To orepare this tenth revision of the Hanford Site NEPA characterization someone had to contact all
in i i

vidual section authors, send revised sections out for review, revise, and reassemble the document
ink J. .and A. L. Bunn for all their help in seeii these tasks were e LILP™

incan
@ )mair le  nic copy of the docume :hroughout the year.

Lastly, I thank C. E. Cushing, retired from Pacific Northwest National Laboratory (PNNL) for all his
past forts and contributions to this document.




THIS PAGE INTE ITIONALLY
T MK

vi

7







NAAQS
National Register
NEPA
NESHAP
NHPA
NPI
NPL
NPPC
NPR
NRC
NWPA
OFM
OSB
OSHA
PCBs
PNNL
PSD
PUREX
RCRA
RCW
RD&D
SALDS
SARA
SDWA
SHPO
SIP

SR

SSC
State Register
Supply System
TEDF

Tri-Party Agreement

Tri-Cities
TSCA
TSP
USC

UQO;
voC
WAC
WHC
WSR
WSU-TC

xXIQ

_national ambient air quality standards

The National Register of Historic Places
National Environmental Policy Act

National Emission Standards for Hazardous Air Pollutant
National Historic Preservation Act

National Pollutant Discharge Eliminatio System
National Priorities List

Northwest Power Planning Council

New Production Reactor

U.S. Nuclear Regulatory Commission

Nuclear Waste Policy Act '

Office of Financial Management

C rations and Service Building

Occupational Safety and Health Admin  ition
polychlorinated biphen

Pacific Northwest National Laboratory
Prevention of Significant Deterioration
Plutonium 1 ion

Resource Conservation and Recovery Act
Revised Code of Washington

research, development, and demonstrati

State Approved Land Disposal Site

Superfund Amendments and Reauthorization Act
Safe Drinking Water Act

State Historic Preservation Office

state implementation plans

State Route

System Structure and Component

State Register of Historic Places

Wa ington Public Power Supply Syste!
Treated Effluent Disposal Facility

Hanford Federal Facility Agreement anc onsent Order
Kennewick, Pasco, and Richland

Toxic Substances Control Act

total suspended particulates

United States Code

Uranium Trioxide

volatile organic compounds

Washington Administrative Code
Westinghouse Hanfor Company

Washington State Register -

Washington State University, Tri Cities

" atmospheric diffusion factors

viii

N e d







4.3.2 GIOUD  VALET.....cvieurerircneecneunastsaesssasasessssetense s ssesssssssssssessssssasassssasssasmssssssasnsossans 4.67
4.3.2.1 Hanford Site AQUifer  'Stem .....ccccveerruemrecreeeereeeeeee et teee e eeeaens 4.67
4.3.3 Groundwater QUANILY ..........cococeruecrmrurerereeetesntensssesessssssessssseensssesesasstasssesssesserans 4.1
4.3.3.1 Natural Groundwater QUality .........ccceceeurrrierereeirreeceeiesereseserenseetense s seaenens 4.71
4.3.3.2 Groundwater Contamination ...........ccoueueeeeueseeeieseresesecessessseeesessssessesesesens 4.71
4.3.3.3 Groundwater MONItOTING .......cccvcueremeurururerieiiiseseasnsereseraesstsssssssnsssasssasanes 4.71
4.3.4 Water Qu ty of the Columbia RIVET ........cocooueviueuiiecieierececceee et 4.72
4.3.5 100 Areas HYdrolOgy ........ccceueeuemueirieeeeeeerrinnssieiesesesssessnsesesesssssasesssesssssesssesensasaes 4.72
4.3.6 200 Areas HYdrology ..........ccocccecrueueenencccuerernuennininintseesssesssssssssesesessesssensassssssnnsans 4.76
4.3.7 300 Area Hydrology ...........coeueeecureeeneenciiennsissssesssssesaseesesessssssssssossasasssessssssans 4.76
4.3.8 1100 and Richland North Areas Hydrology ............ccceeeveerereeeriueieeeeniresiessesnsesesaenens 478
BAECOIOZY ..ottt et te e ts s essssnsessssnsarassesaseseaseseseasaseasasenensasesnsensensaranas .4.78
4.4.]1 Terrestrial ECOIOZY .....oeuerariiinicieteterecctrtenet et are et este e n s s ss e e et essase s e naenen 4.79
4.4.1.1 VEGELAION. .....coueueiuiericeririeieertseete et reesensassessese e seasaenesssssssessssssnssennensensasenns 4.79
4.4.1.2 WILIFE ...ttt et s e st sa s mn s 4.87
4.4.2 AQUatic ECOLOZY ......cocomiiimiiiiicciccinertctrteenteeie st sne s essseseesaesesnnesansnens ....4.91
4.4.2.1 Columbia RI' .ottt e et et 4.9]
4.4.2.2 SPriNG SIEAMS......ccveveereeiieieereiteeeeeereeineteetesaeeseeseeseessenresesessesseseesassesnssensenses 497
4.4.2.3 WEHlAndS ......ccoonviuieiiiireinteeereesieeete e e tete e st s e sse e s e e aae e e e aenes 498
4.4.2.4 Temporary Water Bodies..........ccccoviiemirininenniennineeeteeeseeceeesneeseeeenennae 498
4.4.3 Threatened and Endangered SPeCies.........couvvurmrrrieeririeierisnniesieesseessesnessnssesssesessenns 4.99
443 1 PIANES .....eeeieeeceecerneeeete et s e s eese e s et s a st e sne st ee et see et e nenes 4.99
4.4.3.2 ANIMAIS......ooeeirieiieeete ettt see st se e st esse s s s se e s et e aesseneneanes 4.99
4.4.4 Special Ecological Considerations in the 100 Areas........ccccocovereerceeerceernenreereerennens 4.101
4.5 Cultural, Archaeological, and Historical RESOUICES............ccccoeeeeeuierecerereeriennereerraaeeeeenes 4.104
4.5.1 Native American Cultural RESOUICES ........c.ccourrmrarirenrereeecrenrrieeeeeeeeeseracnssesssecsens 4.105
4.5.2 Archaeological RESOUICES .......cccoruevieriniruerieierieentesees et eceentasseneseseeseenenesennessanees 4.107
4.5.3 Traditional Cultural Place and RESOUICES ........cceeeeeeecireieeeeeeceiesieeeseeeeraseeemeeseenes 4.108
4.5.4 Historic Archaeological RESOUICES .........cermeereuriiieeieniiiceccere s 4.109
4.5.5 Historic Architectural RESOUICES.......ccveeeerecierterininienrreeeesanntereseenceacasseseraeseessssacans 4.109
4.5.6 100 ATCAS.....cccouiuernieiaitereceereieneteeeste et ee et st st s et m s e st sesne st ebeats e e ssanssrnsane 4.110
4.5.7 200 ATCaS......coeemruieeeeereccnrenssinaeesceseesieseereae st eaeteaeseseaeseseenns eteee et et nentene 4.113
4.5.8 300 ATCA ..cetrmirereenerrieteeit i reereeetet et e ee s e s et ton e s ne e et st e e s s s e s s esenes 4.114
U459 400 ATEQ ...t e e b e n s e res 4.114
4.5.10 600 AT ......couemieeteeeeeiecertesteertesceneesessesanessasseesessesseestesnsne st esapatesssaseseesssnsssnsans 4.114
4.5 11 TOO ALCA ...cceeerreeiecrereeteeesceaense e seae et eraesassassasnens s et esaensassrenesseseasersntescansonaonen 4.115
B.5.12 1100 ATCA ..ueeuenrerreeeereenceeenertanrenessesesteseeecesassessasesassseeesesastsnsesensonsansasssesessessssssses 4.115
4.5.13 North Richland Area .......c.ccooiiiiiiiiienecrnec ettt ce st ssssee s s srsnsesssas 4.116
4.6 Socioeconomics .............. eeeeeteeteeeesareseasata s e e s s et s s es b eeasan st s e s st e s e s s erec e 4.116
4.6.1 Local Economy........ccccceenuivrnmrnsercnscesrennnnes eeeeevteeentesareeetee et asaesasee st e ene e b eenntsseabetens 4.116
4.6.1.1 DOE Contractors (Hanford) .........cccceeveriririenencrnecmneseiennnceciinecesssseaens 4117
4.6.1.2 Washington Public Power Supply System .......cccccovvrnnimnienencicnecnnne. 4.117
4.6.1.3 Agriculture.......cccoenuenaee. erteeseteeeeeteesnetiasteeeabaeerateaeantesareaeaasteeanseenesestensn 4.118
4.6.1.4 Other Major EMPIOYETS........ccviiimimcniiiciiictiirectcnnie s ee 4.118
4.6.1.5 TOUISIN.......oomemreereeecesenaseseaeeeecienseneseesesaneneasensasecas SRS 4.118
. 4.6.1.6 Retirees.........ccoevreniiccineeree et ettt ettt nne e 4.119
4.6.2 Employment and INCOME.......co.oivuiiireneiieiiiteineet ettt eatessans 4.119
4.6.3 DEMOZTAPIY ...cueniemiiieeiietiiireee sttt tes e besasaes e s ea et e et e sesnestas s sanesateaees 4.120

A

PP



4.6.4 ENVIrONMENTA] JUSTICE ....oeeeeeeeeeeeieiieirieeeriersersrneaessssesssreessssssssnsnssssnsasssssasssssassssnnsnes 4.121
4.6.5 HOUSINE ....oonoiminiriiiciitiectsseeeeeesdestcstesinsce et s e sessssasstsassaesas s snesransansassssassateasasasans 4.123
4.6.6 TranSpOrtation .........ccceeeircueeecssisernnnessesnasestsssssesesnsssessesseseses JSSSR 4.126
4.6.7 EAUCAtIONA] SEIVICES ...voeeceeereereerireieeeieerereeeeeeeesaresstesssessssaresasnsesesssseesassseasssasessaanns 4.127
4.6.8 Health Care and Human Services.........ccecevenininenncns SRR 4.127 -
4.6.9 Police and Fire ProteCtion ........iviiiieevvierriecerrereereccreeirssniesnsnsssscessssssmeresesssssassssesmaras 4.128
4.6.10 Parks and Recreation.............cecceeeeeemerrsivvenssseenas eresteesetsessstesasantreaeearrrensstenenrenannns 4.129
4611 UHIIEIES eeneeeeeeeeteeeiteeeeeeeeeeeeeeeeeeeesseessssssseessssessseessessnsensssesssssnseeseassssssesnsesssannioeees & 130
Q6. T2 LANA USE ..ot ceettcieteesveeaaeestnesasesssssnasassensnnssssasnsssenasssssseosansnnsnnnaes 4.132
4.6.13 Visual RESOUICES .......cooviveirinietireteetee ettt 4.134
AT NOISE c.eteeeeeeeeeeteeetitenee e sassssssesassasessmsnsssessssssseasesseasresesssssssssasansnsesessesnsnnnnnnsnassrseasasssseen 4.134
4.7.1 Background InfOrMation ..........ccocoiiriieiierrenieemiiecerecstre ettt 4.135
4.7.2 Environmental Noise Regulations.........ccccviviriiincnninicniniincniseceee e 4.135
4.7.3 Hanford Site SoUnd Levels. ... i ceccrcteceremmeeeeesnn e eranaeassesannsnsnnnenss 4.135
4.7.3.1 Skagit/Hanford Data.........cccocereeneeciininiiiinntnnireceneetenecsasssesnesssreeacae 4.136
4732 BWIP Data....ceeeieireeeeereeicieeeee e eeeeeeeseesssessssssesssnsesesnseesassssesninsananes e 4.136
4.7.3.3 New Production Reactor EIS ...ttt eeesrreeeeesseernessnvnesesens 4.136
4.7.3.4 Noise Levels of Hanford Field ACtiVItieS....ccovivervecimreiireeirnrereeecinneeenneenn. 4.137
R EIEIICES . ...eeeeieeeereeceeee et ie e et eee e eeeea e eevess st eesssssseassseeassaeasssesssseasssassansnseerasssseensnnsanansesnn R-4.141
6.0 Statutory and Regulatory Requirements............c.oouiiiiiiiiiiiiiiiiii e, 6.1
| § 9T ot T TutuTo) o FO OSSOSO SRR 6.2
Federal and State ENvIrol  MEAl LAWS c..eueeveiiiiiiiiieteecceieeteseeeceeseessrse s aseesersssessssasessesessnsans 6.3
Citation of Laws and Regulations.............ccieeiieeenieenieiiiniiciiernneeteceestesseeeesesenesse st ssnessesseseesanans 6.3
Specific Federal Laws Cited in the CEQ Regulations ........cccococceeveenveenreneeeniercenncrereeeenennnenenas 6.3
6.1 Federal ENvIronmMeEntal LAWS ....cccueiieieeeiirieiiieeei ettt seeeesesssesesessseesessmeessssnsesesmessssnnne 6.4
6.2 Federal and State Environmental Regulations...........cccoeeeuerirerercncnnccenncreeceeeeetaneneens 6.5
6.2.1 AT QUALILY ...eeeiececeeeecteecie et ceste et e e st ee e seseeseeeeneaseesss e seensssseesnseansessnsasnenssanesesnas 6.5
6.2.2 Water QUALILY .....couiiieieeieiceecec ettt sas st st st en e e 6.7
6.2.3 SOLIAS .ottt s e e s e e s e s e neeene et e e e ne e e ee e et seatteateentaenenaaas 6.8
6.2.4 SPECIES PrOtECHION .....eeniiiieieeieecti ettt ettt s et seenestesansn s 6.9
6.2.5 Historic and Cultural Resource PreServation .....o..c.coueeecvveeeeeeeersecsresseresnesssosseeessessssnnes 6.9
6.2.6 Land USE et b s 6.9
6.2.7 OHNET ettt sttt et eeestees st et e st s e s saae et aeeseaessesaensaseestaeesassesesentessaneas 6.
6.3 EXECULIVE | MAIS.couueeeeeiiieceeteeeeeerteeeeemee et ee et sests e st eensesmeeseeaasssesassaseneessseeassneesanesssassaesansns 6.10
6.4 DOE DITECH" ..ottt secceci et terese et as st et s s e s tans 6.11
6.5 PEIINLS .......eoceeeeeeeceeceeerceees et sseesasessssessesesasensensneseenesenseeseeessesseesesenesessnsenessssssnnes 612
6.6 Environmental Standards for Protection of the Public........cccooeeorieiieeieeeereeeeeann. [ 6.12
References. .o i memieeeaeeeceeeeeeeeeeennnn eeereeeereeresesesesesesesasetes rennntaestaneannatenantteaaetananeneenaatneeneeaarases R-6.13

xi























































Table 4.1-6. Joint Fre

Midpoint Wind
Speed Class Pasquill

(m sec™)
0.89

27

47

72

9.8

13.

16.

19.

Category

OTMmMDOW> OMmMUOE» OMUDUOW» OTmUOE» QTONUOm>» QUTODOT» OTmUOT» OTmouOm>

034
0.12
0.15
0.71
0.60

025

0.60
0.13
0.11
0.60

V.10

0.05

0.15
0.03
0.03
0.19
0.14
0.08
0.02

0.05
0.03
0.01
0.09
0.10
0.02
0.00

001

L1
0.05
0.05
0.02
0.00

0.00
0.00
0.00
0.01
0.02
0.00
0.00

0.01
0.00
0.01
0.03
0.03
0.01
0.00

0.02
0.02
0.02
0.07
0.07
0.03
0.00

ency Distributions for the 100-N Area 10-m Towér, 1983-1991 Data
(Schreckhise et al.1993).

Percentage of Time Wind B*
SSW SW WSw W
014 014 013 027
0.06 0.07 005 0.14
007 0.08 0.10 0.13
042 038 045 1.03
037 042 048 098
032 041 046 0.88
0.17 0.18 022 036"
042 032 014 032
0.12 008 005 0.13
009 009 006 0.12
047 037 037 0.72

042 0.86
var  vav 041 084
0.05 0.8 0.19 032
024 0.3 004 0.08
006 0.05 002 0.03
0.06 0.03 00! 0.03
021 0.17 007 0.09
0.13 0.09 0.05 0.09
007 0.03 005 0.06
0.01 000 001 0.04
0.09 0.07 002 001
0.05 0.02 000 0.00
0.02 0.02 0.00 0.00
0.13 0.05 002 0.01
010 004 002 0.00
005 0.01 001 0.00
000 0.00 0.00 0.00
0.03 0.02 000 0.00
0.01 001 0.00 0.00
0.01 001 0.00 0.00
0.06 002 001 0.00
0.05 003 001 0.00
0.02 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
001 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.04 0.01 001 0.00
003 0.04 000 0.00
001 0.00 0.00 0.00
0.00 0.00 0.00 0.00
001 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.01 0.0 000 0.00
002 0.00 000 000
0.03 0.00 0.00 0.00
001 0.00 0.00 0.00
000 0.00 0.00 0.00
003 0.00 000 0.00
0.02 0.00 0.00 0.00
0.03 0.00 0.00 0.00
0.09 0.00 0.00 0.00
0.14 0.00 0.00 0.00
006 0.00 0.00 0.00
0.00 000 000 0.00

0.08
0.03
0.02
0.16
0.08
0.04
0.02

0.01
0.00
0.00
0.02
0.01
0.01
0.00

0.00

NW
013
0.09
0.10
0.70
0.54
0.42
0.15

0.25
0.10
0.10
0.65
0.48
0.23
0.09

0.13
0.03
0.04
0.26
0.22
0.07
0.01

0.03
0.01
0.01
0.05
0.03
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

4.11

——— e me——

0.05

0.06
0.02
0.03
0.16
0.13

0.01

0.02
0.01
0.01
0.05
0.03
0.01
0.00

0.00
0.00
0.00
0.01
0.00
0.00
0.00

0.00

0.12
0.12
0.02
0.01

0.02
0.01
0.01
0.05
0.03
0.00
0.00

0.00
0.00
0.01
0.01
0.01
0.00
0.00

0.00
0.00
0.00
0.01
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.04
0.02

0.00

0.00
0.00
0.00
0.01
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.01

0.14
0.06
0.05
028
0.11
0.01
0.00

0.07
0.03
0.01
0.12
0.05
0.00
0.00

0.02
0.01
0.01
0.04
0.02
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00

ENE

0.19

0.08
0.10
0.57
0.61
0.63
0.35

0.45
0.14
0.i1
1.05
1.18
0.68
0.29

0.29
0.07
0.05
0.56

o ooooooo o
S 883838888

0.00

“om the 100-N Area Towards the Direction Indicated

E
035
0.13
0.11
090
0.86
092
0.63

0.73
0.20
0.18
1.33
1.97
1.08
0.59

0.48
0.13
0.11
1.17
1.79
0

028

0.06
0.56
0.65
0.06
0.01

0.08
0.03
0.01
0.13
0.07
0.01
0.00

0.01
0.00
0.00
0.04
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

2
%3
[ [e»]

ocooo oooooog
[V, =3 - Y WA AN = -

oooe
OR=DO NOAN—K

0.02
0.00

0.16
0.05
0.05
0.25
0.14
0.01
0.00

0.05
0.01
0.00
0.06
0.02
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

7]
n

038

[72]
1%}
[vs]

P VRV RV ey R

~2o coococo9
Sw CON N NO = O

o
N3
[

0.16

co o
oo ©
[NE-T

0.02
0.12
0.09
0.05
0.01

0.03
0.01
0.01
0.05
0.04
0.02
0.00

0.00

0.00
0.01
0.01
0.00
0.00

0.00
0.00
0.00
0.01
0.01
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00




T:

e 4.1-7. Joint Frequency Distributions for
(Schreckhise et al. 1993)

Mid~~*nt Wind
Spet  lass  Pasquill

m sec
0.89

27

4.7

9.8

Category

QmMmUOwy>» OMmMmpOw> bmmunm> OmmoOWw>» OmMmMmUODY» OTmMUOWw>» OTmoOomd» OTmmooOwd

0.00

0.01
0.00
0.01
0.02
0.04
0.01
0.00

0.02
0.01
0.01
0.05

- 0.06

0.03
0.00

SsSw

0.14
0.05
0.07
0.34
024
0.23
0.14

0.34
0.11
0.08
0.38
0.24
0.16
0.06

0.28
0.06
0.06
0.27

4

v.ub

0.03

0.12
0.04
0.03
0.13
0.10
0.06
0.01

0.05
0.03
0.01
0.08
0.06
0.04
0.00

0.02
0.02
0.01
0.07
0.07
0.04
0.00

0.01
0.00
0.01
0.04
0.04
0.02
0.00

-0.03

0.02
0.02
0.67
0.09
0.03
0.00

0.13
0.07
0.07
0.29
027

na6

4

0.28
0.06
0.09
0.35
0.30
020
0.09

0.15
0.06
0.04
020
0.15
0.08
0.02

0.11
0.03
0.02
0.11
0.07
0.04
0.01

0.03
0.01
0.01
0.03

0.01
0.00

0.01
0.00
0.00
0.02
0.06
0.01
0.00

0.00
0.00
0.00
0.01
0.03
0.01
0.00

0.00

0.00
0.01
0.02
0.00
0.00

e 100-N Area 61-m Tower, 1983-1991 Data

NwW

NNW N

0.12
0.05
0.08
0.36
0.32
0.38
0.20

0.14
0.05
0.06
0.35
0.39
0.29
0.14

0.03
0.02
0.03
0.12
0.16
0.16
0.06

0.03
0.01
0.00
0.04
0.06
0.06
0.02

0.01
0.00
0.00
0.01
0.02
0.02
0.01

0.00
0.00

0.00
0.03
0.01
0.00

0.00
0.00
0.00
0.01
0.01
0.01

0.00

0.00
0.00
0.00
0.01
0.00
0.00
0.00

0.26
0.13
0.12
0.80
0.67
0.64
0.34

0.33
0.13
0.11
0.71
0.69
0.61
0.23

0.09
0.04
nos

v.ou

0.11

0.02
0.00
0.01
0.04
0.10
0.13
0.03

0.00
0.00
0.00
0.01
0.03
0.03
0.02

0.00
0.00
0.00
0.00
0.00
0.01
0.00

0.00
0.00
0.00
0.00
angQ

"
v.u0
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.17
0.10
0.10
0.67
0.42
034
0.16

0.28

0.00

0.00

0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00

0.12
0.09
0.09
0.54
033
029
0.13

024
0.09
0.09
0.57
0.36
0.20
0.06

0.13
0.04
0.05
0.30
0.30
0.14
0.04

0.00

0.00
0.00
0.00
0.00

0.00
0.00

4.12

0.09
0.08
0.06
041
0.29
0.17
0.09

0.16
0.05
0.06
0.35
0.27
0.15
0.05

0.06
0.03
0.03
0.16
0.16
0.09
0.02

0.03
0.01
0.02
0.10
0.09
0.03
0.01

0.01
0.01
0.01
0.05
0.05
0.01
0.00

0.00
0.00
0.00
0.01
0.02
0.01
0.00

0.00
0.00
0.00
0.00
0.01
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.16
0.07
0.10
0.56
0.40
0.25
0.13

0.15
0.05
0.05
0.36
0.29
0.17
0.06

0.07

" 0.03

0.02
0.15
0.19
0.07
0.03

0.03
0.01
0.01
0.09
0.10
0.03
0.01

0.01
0.00
0.01
0.03
0.04
0.01
0.00

0.00
0.00
0.00
0.02
0.01
0.00
0.00

0.00
0.00
0.00
0.01
0.01
0.00
0.00

0.00
0.00
0.00
0.01
0.01
0.00
0.00

NNE
0.10

0.05
0.06
0.36
0.28
023
0.10

0.12
0.03
0.04
028
022
0.16
0.07

0.09
0.02
0.02
0.18
0.16
0.07
0.04

0.06
0.01
0.03
0.15
0.08
0.02
0.00

0.02
0.01
0.00
0.08
0.07
0.01
0.00

0.01
0.01
0.01
0.08
0.03
0.00
0.00

0.00
0.00
0.00
0.05
0.03
0.00
0.00

0.00
0.00
0.00
0.03
0.01
0.00

0.00

NE
0.12
0.08
0.07
0.46
033
030
016

029
0.05
0.08
0.42
0.34
021
0.11

0.20
0.06

0.34
0.35
0.17
0.07

0.17
0.05
0.04
0.25
0.21

-0.07

0.02
0.08

0.02
0.20
0.12
0.02
0.01

0.06
0.03
0.02
0.11
0.06
0.00
0.00

0.03
0.01
0.01
0.07
0.03
0.00
0.00

0.00
0.00
0.01
0.02
0.02
0.00
0.00

ENE

0.17

0.08
0.09
0.43
0.36
0.42
0.25

041
0.11
0.09
0.70
0.58
0.44
022

0.29
0.08
0.05
0.65
0.81
0.40
0.16

0.15
0.05
0.03
043

026
0.05

0.08
0.02
0.02
0.16

0.22-

0.08
0.03

0.04
0.02
0.01
0.10
0.08
0.03
0.01

0.01
0.00
0.01
0.03
0.02
0.00
0.00

0.01
0.00
0.00
0.01
0.01
0.01
0.00

Percentage of Time Wind Blows from the 100-N Area Towards the Direction Indicated
SW WSW W WNW E

034
0.12
0.10
0.68
048
0.60

046

0.65
0.19
0.15
0.93
0.89
0.69
0.49

048
0.11
0.10
0.97

v.o!

0.24

0.03
0.02
0.01
0.00

0.00

0.05
0.01
0.00
0.11

0.01
0.00

0.00
0.00
0.00
0.03

0.03-

0.01
0.00

0.14
0.03
0.03
0.19
023
0.14
0.05

0.16
0.03
0.03
0.16
0.14
0.04
0.01

0.13
0.03
0.03
0.16
0.08
0.02
0.00

0.07
0.03
0.02
0.13
0.11
0.01
0.00

0.03
0.00
0.00
0.06
0.04
0.01
0.00

0.01
0.00
0.00
0.0!
0.03
0.00
0.00

SSE
028
0.09
0.09
0.41
033
0.36
022

0.43
0.10
0.09
043
0.28
022
0.08

0.10
0.03
0.02
0.16
0.12
0.10
0.03

0.04
0.02
0.01
0.08
0.07
0.05
0.01

0.02
0.00
0.00
0.03
0.03
0.01
0.00

0.00 -

0.00
0.00
0.02
0.02
0.01
0.00

0.00
0.00
0.00
0.01
0.01
0.00
0.00

0.00
0.00
0.00
0.01
0.01
0.00
0.00

(USRI |




Table 4.1-8. Joint Frequency Distributions for the 200 Areas 10-m Tower, 1983-1991 Data
(Schreckhise et al. 1993)

Midpoint Wind
Speed Class

{msec™)
0.89

2.7

47 -

72

9.8

Pasquill
Category

OMINUOwW> QTMOUAOE» OTMHMUOW> OTMEuUOw> QTOUOWw> OMmUuow)» OMmnUOw> OmMmoOw>

0.07
0.03
0.00

0.02
0.01
0.01
0.02
0.01
0.01
0.00

0.00
0.00
0.00
0.02
0.01
0.00
0.00

0.01
0.00
0.01
0.01
0.01
0.01
0.00

0.02
0.01
0.01
0.04
0.07
0.03
0.00

SSw
020
0.13
0.10
0.58
0.26
0.13
0.04

0.44
0.15
0.12
0.48
0.17
(

Gz

0.24
0.06
0.05
0.20
0.09
0.06
0.00

0.07
0.03
0.03
0.10
0.12
0.02
0.00

0.02
0.01
0.01
0.04
0.06
0.01
0.00

0.01
0.00
0.01
0.03
0.01
0.00
0.00

0.01
0.01
0.01
0.02
0.02
0.01
0.00

0.02
0.01
0.02
0.07
0.12
0.05
0.01

sw
0.23
0.10
0.09
0.59
0.28
0.12
0.08

0.29
0.06
0.06
0.40
0.11
0.05

10.02

0.10
0.03
0.03
0.09
0.04
0.01
0.00

0.05
0.01
0.01
0.03
0.01
0.00
0.00
0.01
0.00
0.00
0.01
0.01
0.00
0.00

0.00
0.00
0.00
0.00

Ve

0.11
0.12
0.59
0.25
0.14
0.08

032
0.08
0.09
0.33
0.13
0.05
0.03

0.03
0.01
0.01
0.04
0.01
0.01
0.00

0.01
0.01
0.00
0.01
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00
0,00
0.00
0.00

0.16
0.14
0.77
0.46
031
0.13

0.60
0.16
0.13
0.66
0.31
0.16
0.09

0.08
0.03
0.02
0.12
0.06
0.0t
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00

0.00

0.00
0.00

0.00
0.00
0.00
0.00

4.13

027

0.09

0.03
0.01
0.01
0.07
0.05
0.01

001
£ 0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

020

0.12
0.03
0.05
024
022
0.14
0.07

0.04
0.02
0.02
0.10
0.07
0.02
0.00

0.01

0.01
0.02
0.01
0.01
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.06
0.02
0.02
0.19
0.21
023
0.09

0.12
0.04
0.02
0.18
021
021

0.08

0.07
0.02
0.02
0.13
0.12
0.03
0.01

0.04
0.01
0.01
0.11
0.08
0.00
0.00

0.01
0.00
0.00
0.07
0.05
0.00
0.00

0.00
0.00
0.00
0.02
0.01

0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00

NE
0.06
0.01
0.02
0.21
0.25
022
0.10

0.17
0.03
0.03
0.24

uv.L/

0.10

0.14
0.05
0.03
023
0.18
0.07
0.02

0.11
0.04
0.02
0.25
0.17
0.01
0.00

0.05
0.02
0.02
0.16
0.11
0.00
0.00

0.02
0.01
0.02
0.09
0.04
0.00
0.00

0.00
0.00
0.00
0.03

0.01
000

0.00

0.00
0.00
0.00
0.00
0.00

ENE
0.06
0.03
0.02
0.17
0.29
027
0.09

0.19
0.05
0.n<
0
0.
0

Ocu

034
0.07

039
0.39
020
0.09

0.25
0.08
0.07
0.38
0.30
0.02
0.00

0.16

0.24

0.15
0nn

0.06
0.02
0.01

0.02
0.00
0.00

0.01
0.00
0.01
0.03
0.00
0.00
0.00

0.00

c~~=-
(= M
C -

Percentage of Time Wind Blows from the 200 Areas Towards the Direction Indicated
TV W WNW NW E

0.10
0.04
0.04

040

049
048
022

025
0.07
0.08
0.69
1.58
1.60
0.82

0.35
0.10
0.09
0.83
1.98
1.19
0.56

025
0.06
0.06
0.58
0.65
0.07
0.00

0.10
0.02
0.02
0.13
0.06
0.00
0.00

0.02
0.01
0.00
0.03
0.01
0.00
0.00

0.00
0.00
0.00
0.02
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.14
0.07
0.10
0.54
045
032
0.14

0.42
0.16
0.19
1.05
1.11
ng2

0

0.40
0.12

- 0.12

0.84
0.75
0.32
0.13

033
0.09
0.06
0.50
0.41
0.03
0.00

0.24
0.06
0.05
0.29
0.11
0.00
0.00

0.03
0.01
0.01
0.08
0.03
0.00
0.00

0.01
0.00
000

O.uy
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

SSE
022
0.10
0.10
0.55
0.39
023
0.09

0.48
0.16
0.15
0.77
0.39
025
0.08

0.17

0.03
0.21
0.13
0.06
0.01

0.05
0.01
0.01
0.05
0.02
0.00
0.00

0.00
0.00
0.00
0.01

0.00

0.00
0.00

- 0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00




Table 4.1-9. Joint Frequency Distributions for the 200 Areas 61-m Tower, 1983-1991 Data

Midpoint Wind
Speed Class
'm sec™!
0.89

27

4.7

72

9.8

16.

Pasquill
Category

NWrP OMmoUOwW» OMmoOwW>

c)-nrnUOt:U} OmMmoUAw» OMmUOowy» OTMmoOowy» QMmoOwy» OTn

0.03

0.01
0.00
0.00
0.02
0.05
0.02
0.00

0.00
0.00
0.01
0.01
0.01
0.00
0.00

0.02
0.01
0.01
0.03
0.02
0.02
0.00

0.01

001
0.04
0.03
0.02
0.00

0.02
0.01
0.02

0.06
0.03
0.01

SW
020
0.09
0.07
039
0.17
0.08
0.05

0.29
0.06
0.06
0.39
0.14
0.05
0.03

0.11
0.03
0.04
0.14

Vv

0.01

0.05
0.02
0.02
0.06
0.03
0.01
0.00

0.04
0.01
0.00
0.01
0.01
0.00
0.00

0.01
0.00
0.00
0.01
0.02
0.00
0.00

0.00

WSW W WNW

.(Schreckhise et al. 1993)

NwW

NNW N

0.24
0.10
0.10
0.45
0.15
0.09
0.05

033
0.09
0.10
0.32
0.13
0.04
0.03

0.05
0.01
0.02
0.07
0.04
0.03
0.01

0.02
0.01
0.00
0.01
0.02
0.01
0.00

0.00
0.00
0.00
0.01
0.00
0.00
0.00

0.00
0.00
0.00
0.01
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.38
0.13
0.13
0.60
031
0.19
0.12

0.59
0.16
0.13
0.63
027

-0.16

0.07

0.12
0.04
0.03
0.17

v.vo

0.01

0.01
0.0}
0.01
0.03
0.04
0.03
0.00

0.00
0.00
0.00
0.00
0.01
0.01
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

023
0.08
0.09
041
0.26
0.20
0.11

0.52
0.12
0.13
0.50
0.26
0.12
0.07

0.10
0.05
0.02
0.16
0.13
0.09
0.02

0.02
0.01

33888

s
e

coooe o~moooe ©
oo
1=3=3

o0
88888

017
0.06
0.07
036
023
0.28
0.16

0.42
0.11
0.15
0.62
0.25
0.20
0.10

0.14
0.06
0.06
0.27

0.05
0.02
0.01
0.01
0.10
0.11

0.07
0.01

0.00
0.00
0.00
0.03
0.06

0.02

0.01

0.00
0.00
0.00
0.00
0.02
0.01
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

4.14

0.09
0.03
0.04
027
0.27
031
0.21

0.24
0.07
0.07
037
0.30
0.20
0.11

0.15
0.06
0.05
0.24

V.1

0.07

0.06
0.02
0.02
0.20
0.17
0.10
0.04

0.01
0.00
0.0l
0.06
0.08
0.05
0.02

0.00
0.00
0.00
0.02
0.03
0.02
0.01

0.00
0.00
0.00
0.00
0.01
0.01
0.00

0.00
0.00
0.00
0.00
0.01
0.01
0.00

0.10
0.05
0.03
0.21
027
0.33
0.20

020
007
(

O.zy
032
0.28
0.11

0.14
0.03
0.05
(\ Aan
(

(J. 17
0.06

0.06
0.02
0.02
0.15
0.13
0.09
0.04

0.02
0.01
0.02
0.07
0.08
0.04
0.01

0.01
0.01
0.01
0.04
0.03
0.01
0.00

NNE
0.06
0.02
0.02
0.16
0.16
0.16
0.09

0.11
0.03
0.02
0.13
0.14
0.16
0.06

0.07
0.02
0.02
0.11
0.11
0.10
0.02

0.05
0.01
0.01
0.09
0.09
0.03
0.01

0.02
0.01
0.00

NE
0.05
001
0.02
0.17
0.16
0.16
0.09

0.14
0.02
0.02
0.16
0.2]
0.19
0.07

0.15
0.05
0.02
0.19

5
V. l3
0.05

0.10
0.03
0.02
0.20
0.15
0.06
0.0t

0.07
0.03
0.01
0.16
0.13
0.02
0.00

0.04
0.02
0.02
0.15
0.11
0.01
0.00

0.02
0.01
0.02
0.13
0.07
0.00
0.00

0.0t
0.01
0.01
0.08

0.00
0.00

0.06

0.02
0.03
0.12
0.19
0.21
0.10

0.14
0.04
0.04
022
0.29
0.26
0.12

0.29
0.06
0.03
0.25
0.31
027
0.10

025
0.05
0.07
0.32
031
0.15
0.05

0.14
0.06

0.29
0.24
0.06
0.02

0.14
0.04

023
0.19
0.02
0.00

0.07
0.02
0.02
0.13
0.10

0.00

0.02
0.01
0.01
0.07
0.02
0.00
0.00

Percentage of Time Wind Blows from the 200 Areas Towards the Direction Indicated
ENE E

0.10
0.04
0.04
026
031
0.40
025

0.20
0.06
0.05

ESE
0.10
0.05
0.03
032
0.28
0.29
0.14

024
0.07
0.08
0.59
0.60
0.57
027

0.31
0.10
0.08
0.90
095
0.92
038

026
0.10
0.11
1.11
1.67
1.03
0.51

0.15
0.04
0.04
0.81
1.92

029

0.12
0.06
0.08
0.42
024
0.23
0.12

0.35
0.14
0.16
0.71
0.57
037
0.14

034
0.11
0.12
0.79
0.65
0.44
0.15

032
0.08
0.06
0.54
0.62
032
0.13

023
0.06
0.05
0.35
041
0.13
0.04

0.19
0.05
0.04
037
030
0.03
0.01

0.05
0.02
0.02
0.14
0.10
0.00

0.00 -

0.01
0.00
0.00
0.02
0.01
0.00
0.00

0.18
0.08

039
022
0.15
0.07

043
0.13
0.15
0.68
0.28

0.17

0.06
022

0.05
0.34

V.12

0.04

0.07
0.03
0.01
0.11
0.12
0.07
0.01

0.02
0.00
0.00
0.04
0.03
0.01
0.00

0.00
0.00
0.00
0.02
0.01
0.01
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.00
0.00










Tal 4.1-12. Joint Frequency Distributions for the 400 Area 10-m Tower, 1983-1991 Data
(Schreckhise et al. 1993)

Midpoint Wind

Speed Class Pasquill Percentage of Time Wind Blows from the 400 Area Towards the Direction Indicated
(msec™) Category S SSW SW WSW W WNW NW N N NNE NE E ESE SE SSE
0.89 012 0.1 0.08 011 0.4 0.5 0.10 0.. 013 008 006 v.ov 008 006 0.05 007
006 005 005 005 007 005 004 003 006 003 003 002 003 003 003 003
006 006 0.04 005 007 005 007 005 004 004 004 002 005 003 004 004
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the late Pleistocene Epoch. Anastomosing flood channels, giant current ripples, bergmounds, and giant
flood bars are among the landforms created by the floods. The 200 Areas’ waste management facilities
are located on one prominent flood bar, the Cold Creek bar (Figure 4.2-2) (DOE 1988).

Since the end of the Pleistocene, winds have locally reworked the flood sed  :nts, depositing dune
sands in the lower elevations and loess (windblown silt) around the margins of the Pasco Basin. Many
sand dunes have been stabilized by anchoring vegetation except where they have been reactivated by
human activity disturbing the vegetation.

Landslides occur along the north limbs of some Yakima Folds and along steep river embankments
such as White Bluffs. Landslides on the Yakima Folds occur along contacts between basalt flows or
sedimentary units intercalated with the basalt, whereas active I: slides at White Bluffs occur in
suprabasalt sediments. The active landslides at White Bluffs are principally the result of irrigation
activity east « the Columbia River.

4.7 "¢ )

The stratigraphy of the Hanford Site consists of Miocene-age and younger rocks. Older Cenozoic
sedimentary and volcaniclastic rock underlie the Miocene and younger rocks but are not exposed at the
surface. The Hanford Site stratigraphy is summarized in Figure 4.2-3 and desc! ed in the following

subsections. A more detailed discussion of the Hanford Site stratigraphy is given by DOE 1988; Delaney .

et al 1991; Reidel et al. 1992.

4.2.2.1 Columbia River Bas: Group

The Columbia River ™ 1salt Group (Figure 4.2-3) consists of an assemblage of tholeiitic,
continental flood basalts of Miocene age. These flows cover an area of more than 163,170 km? (63,000
mi%) in Washington, Oregon, and Idaho and have an estimated volume of about 174,000 km?® (67,200
mi®) (Tolan et al. 1987). Isotopic age determinations suggest flows of the Columbia River Basalt
Group were erupted during a period from approximately 17 to 6 million years ago, with more than 98%
by volume being erupted in a 2.5 million-year period (17 to 14.5 million years ago).

Columbia River basalt flows were erupted from north-northwest-trending fissures or linear vent
systems in north-central and northeastern Oregon, eastern Washington, and western Idaho (Swanson et
al. 1979a,b; Waters 1961). The Columbia River Basalt Group is formally divided into five formations,
from oldest to youngest: Imnaha Basalt, Picture Gorge Basalt, Grande Ronde Basalt, Wanapum Basalt,
and Saddle Mountains Basalt. Of these, only the Grande Ronde. Wanapum, :  Saddle Mountains
Basalts are known to be present in the Pasco Basin. The Saddle fountains Ba  forms the uppermost
basalt unit in the Pasco Basin except along some of the bound ;ridges where Wanapum and Grande
Ronde Basalt flows are exposed. ‘
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Table 4.2-1. Soil Types on the Hanford Site (Hz < 1966)

Name (symbol)

Ritzville Silt Loam (Ri)

Rupert Sand (Rp)

Hezel Sand (He)

Koehler Sand (Kf)

Burbank Loamy Sand (Ba)

Ephrata Sandy Loam (El)

Lickskillet Siit Loam (I

Ephrata Stony Loam (Eb)

Description

Dark-colored silt loam soils midway up the slopes of the
Rattlesnake Hills. Developed under bunch grass from silty wind-
laid deposits mixed with small amounts of volcanic ash.
Characteristically >150 cm (60 in.) deep, b bedrock may occur
at <150 cm (60 in.) but >75 cm (30 in.).

One of the most extensive soils on the Hanford Site. Brown-to-
grayish-brown coarse sand grading to dark grayish-brown at 90 cm
(35in.). D loped under grass, sagebrush, 1 hopsa in coarse
sandy alluvial deposits that were mantled by wind-blown sand.
Hummocky ses and dune-like ridges.

Similar to Rupert sands; however, a laminated grayish-brown

strongly calcareous silt loam subsoil is usua ’ encountered within
100 cm (39 in.) of the surface. Surface soil is very dark brown and
was formed in wind-blown sands that mantled lake-laid sediments.

Similar to other sandy soils on the Hanford te. Developed in a
wind-blown sand mantle. Differs from other sands in that the sand
mantles a lime-silica ceme; :d “Hardpan” layer. Very dark
grayish-brown surface layer is somewhat darker than Rupert.
Calcareous subsoil is usually rk grayish-brown at about 45 cm
(18 in.).

Dark-colored, coarse-textured soil underlain by gravel. Surface
soil is usually about 40-cm (16-in.) thick but can be 75 cm (30 in.)
thick. Gravel content of subsoil ranges from 20% to 80%.

Surface is dark colored and subsoil is dark grayish-brown medium-
textured soil underlain by gravelly material, which may continue
for many feet. Level topography.

Occupies ridge slopes of Rattlesnake Hills and slopes >765 m
(2509 ft) elevation. Similar to Kiona series except surface soils
are darker. Shallow over basalt bedrock, with numerous basalt
fragments throughout the profile. ’

Similar to Ephrata sandy loam. Differs in that many large
hummocky ridges are made up of debris released from melting

- glaciers. Areas between hummocks contain many boulders several

feet in diameter.
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137, cobalt-60, iodine-129, strontium-90, technetium-99, total alpha, total beta, tium, uranium, and
plutonium were detected at levels greater than the DWS in one or more onsite wells. Concentrations of .
strontium-90, tritium, uranium and plutonium were detected at levels greater than DOE’s DCG.

Certain nonradioactive chemicals regulated by the EPA and the State of Washington were also present

in Hanford Site groundwater. These were nitrate, fluoride, chromium, cyanide, carbon tetrachloride, x
chioroform, trichloroethylene, and tetrachloroethylene. Figure 4.3.10 shows the extent of radiological o
contamination in Hanford Site groundwater above the applicable DWS and Figure 4.3.11 shows the

extent of chemical constituents above the applicable DWS.

4.3.4A Water Quality of the Columbia River

The State of Washington has classified the stretch of the Columbia River fro Grand Coulee to the
Washington-Oregon border, which includes the Hanford Reach, as Class A, Excellent (Ecology 1992).
Class A waters are to be suit e for- “yal including raw drinking 1 recreal |, and
wildlife habit ~ State and federal drinking water standards (DWS) apply to the Columbia River and are
currently being met (see Section 6.2.2).

Iring 1996, water samples were collected quarterly from the Columbia River along transects
established at the Vernita Bridge (upstream of the Hanford Site) and the Richland Pumphouse
(downstream of the Hanford Site), and annually along transects at 100-N, 100-F, the old Hanford
Townsite, and the 300 Area (Figure 4.3-12) (Dirkes and Hanf 1997). The current major source of heat to
the Columbia River in the Hanford Reach is solar radiation (Dauble et al. 1987). The average pH values
ranged from 7.7 to 8.1 for all san “ss from the Vernita Bridge and Richland Pumphouse single-point
sampling locations. Mean zcific conductance values for the same sampling locations range from 130 to
141 :S/cm. There is no apparent difference between the two locations.

Radionuclides consistently detected in the river during 1996 were *H, *Sr, '#I, #*?*Pu, #*U, and **U.
Total alpha and beta measurements are useful indicators of the general radiological quality of the river
that provide an early indication of changes in radioactive contamination levels because results are
obtained quickly. Total alpha and beta measurements for 1996 were similar to the previous year, and
were approximately 5% or less of the applicable DWS of 15 and 50 pCi/L, respectively. Tritium
measured at the Richland Pumphouse was significantly higher than at Vernita Bridge, but continued to be
well below the state and federal DWS (Dirkes and Hanf 1997). The presence of a *H concentration
gradient at the Richland Pumphouse supports previous conclusions made by Backman (1962) and Dirkes
(1993) that contaminants in the 200 Area groundwater plume entering the river at and upstream of the 300
Area are not completely mixed by the time the river reaches the Richland Pumphouse.

All nonradiological water quality standards were met for Class A-designated water (Dirkes and
Hanf 1995). '

4.3.5 100 Areas Hydr« gy

The hydrology of the 100 Areas is unique because of their location adjacent to the Columbia River.
The water table ranges in depth from near 0 m at the river edge to 30 m (107 ft). The groundwater flow
direction is generally towards the river. However, during high river stage, the flow direction may reverse
immediately adjacent to the river. The unconfined aquifer in the 100 Areas is composed of either the
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4.3.8 1100 and Richland North Areas Hydrology

The groundwater in the southeastern portion of the Hanford Site is less impacted by Hanford Site
operations than by other activities. In addition to natural recharge, artificial recharge is associated with
the North Richland recharge basins (used to store Columbia River water for Richland water use) south
of the 1100 Area, and irrigated farming near the Richland North Area and west and southwest of the
1100 Area. Although pumping to obtain water also occurs from the unconfined aquifer in these areas,
there is a mound in the water table beneath the Richland city system of recharge basins. The Richland
city recharge basins are used primarily as a backup system between January and March each year when
the filtration plant is closed for maintenance, a1 during the summer months to augment the city’s
river-water supply. The water level also rose from December 1990 and December 1991 in the area of
the Lamb-Weston Potato-Processing Plant, which uses large amounts of water ar  except for plant
maintenance during July, operates year-round. The water table in the 1100 Area seems to reflect
irrigation cycles  inected with agriculture (Newcomer et al. 1991).

4.4 cc gy
T. M. Poston

The Hanford Site encompasses about 1450 km? (~560 mi*) of shrub-steppe h itat that is adapted to
the region’s mid-latitude semiarid climate (Critchfield 1974). The Site encon asses undeveloped land
interspersed with industrial development along the western shoreline of the Coiumbia River and at
several locations in the interior of the Site. This land, with restricted public access, provides a buffer
for the smaller areas currently used for storage of nuclear materials, waste storage, and waste disposal;

-only about 6% of the land area has been disturbed and is actively used.

The Hanford Site is characterized as a shrub-steppe ecosystem (Daubenmire 1970). Such
ecosystems are typically dominated by a shrub overstory with a grass understory; in the early 1800s,
dor nant plants in the area were | | sagebrush underlain by perennial Sandberg’s bluegrass and
bluebunch wheatgrass. With the advent of settlement, livestock grazing and agricultural production
contributed to colonization by nonnative vegetation species 1at currently dominate the landscape.
Although agriculture and livestock production were the primary subsistence activities at the turn of the
century, these activities ceased when the Site was designated in 1943. Remnants of past agricultural
practices are still evident. Large areas of the site have experienced range fires that have greatly
influenced the vegetation canopy and distribution of wildlife.

The Hanford Site is bordered to the east by the Columbia River. Operation of Priest Rapids Dam
upstream of the Site accommodates maintenance of intakes at the Hanford Site and contributes to
management of anadromous fish populations. The Columbia River and associated riparian zones provide
habitat for numerous wildlife and vegetation. The Columbia River also provides recreational and
commercial opportunities to the communities around the Hanford site.

Several areas, totaling 668 km? (258 mi?), on the Site have been designated for research or as wildlife
refuges (see Fig. 4.0-1). These ini 1de the Fitzner/Eberhardt ALE Reserve (304 km? [117 miz]) and the
Saddle Mountain National Wildlife Refuge (130 km? [50mi’]) that are managed by the U.S. Fish and
Wildlife Service. The Washington State Department of Fish and Wildlife manages the Wahluke Slope
Wildlife Area (235 km® [91 mi’]). The Saddle Mountain National Wildlife Refuge and the Wahluke
Slope Wildlife Area are generally referred to as the Wahluke (or North) Slope. The National Park
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Pacific sage

Prairie sagebrush
Reed canary grass
Rushes

Russian knapweed
Sedge

Water speedwell
Western goldenrod
Wild onion
Wiregrass spikerush

Aquatic Vascular

Canadian waterweed
Columbia yellowcress
Duckweed

B. Riparian Species (contd) Scientific Name
Trees and Shrubs
Black cottonwood Populus trichocarpa
Black locust Robinia pseudo-acacia
Coyote willow Salix exigua
Dogbane Apocynum cannabinum
Peach, apricot, cherry Prunus spp.
Peachleaf willow Salix amygdaloides
Willow Salix spp.
White Mulberry Morus alba®
Perennial Grasses and Forbs
Bentgrass Agrostis spp.
Blanket flower _ tillardia aristata
Bulrushes Scirpus spp.®
Cattail Typha latifolia®™
Columbia River gumweed Grindelia columbiana
Hairy golden aster Heterotheca villosa
Heartweed Polygonum persicaria
Horsetails Equisetum spp.
Horseweed tickseed Coreopsis atkinsoniana
Lovegrass Eragrostis spp.
Lupine Lupinus spp.
Meadow foxtail Alopecurus aequalis ®

Artemisia campestris
Artemisia ludoviciana
Phalaris arundinacea®
Juncus spp.
Centaurea repens
Carex spp.(b)
Veronica anagallis-aquatica
Solidago occidentalis
Allium spp.

Eleocharis spp.%)

(2)

Elodea canadensis
Rorippa columbiae
Lemna minor
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Table 4.4-2. Avian and Mammalian Species and Pathways for Contamination in Habitat of the

Operable Units
Species Risk®
Birds
Bald eagle Salmon, waterfowl ingestion
Burrowing owl Small mammal, insect ingestion
Canada goose Vegetation ingestion

Ferruginous hawk
Forster’s tern
Great blue heron
Loggerhead shrike
Long-billed curlew
Mallard
Merganser
Northern harrier
Ring-billed gull
Sage sparrow
Swainson’s hawk

Western meadowlark

Mammals

Beaver
Black-tailed jackrabbit

- Coyote
Great Basin pocket mouse
House mouse

.Mule deer
Nuttall’s cottontail
Raccoon

(a) Pathway of exposure.

Small/medium mammal ingestion
Nesting habitat use exposure
Fish, amphibian, reptile, invertebrate in;  ion
Bird, mammal, insect ingestion
Beetle, insect larvae ingestion
Nesting habitat use exposure

Fish ingestion

Small mammal, bird ingestion
Nesting h tat use exposure
Insect, seed ingestion

Reptile, mammal ingestion
Insect, seed ingestion

Willow, cottonwood, forb ingestion

Yarrow, turpentine bush, mustard, buckwheat, rabbitbru
ingestion

Mammal, bird, insect, fruit ingestion

Cheatgrass, seed, insect ingestion

Grass, insect ingestion

Forb, shrub, grass ingestion

Sagebrush, grass, forb ingestion

Invertebrate, seed, small mammal, bird ingestion -
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Table #-3. Fish Species in the Hanford Reach . he Columbia River

Common Name

Sc¢ itific Name

American shad
Black bullhead
Black crappie
Bluegill
Bridgelip sucker
Brown bullhead
Burbot

Carp

Channel catfish
Chinook salmon
~ iselm

Coho salmon
Cutthroat trout
Dolly Varden
Lake whitefish
Largemouth bass
Largescale sucker
Leopard dace
Longnose dace
Mottled sculpin
Mountain sucker
Mountain whitefish
Northemn pikeminnow (aka squawfish)
Pacific lamprey
Peamouth

Piute sculpin
Prickley sculpin
Pumpkinseed
Rainbow trout (steelhead)
Redside shiner
Reticulate sculpin
River lamprey
Sand roller
Smallmouth bass
Sockeye salmon
Speckled dace
Tench
Threespine stickleback
Torrent sculpin
Walleye

White crappie
White sturgeon
Yellow perch
Yellow bullhead

Alosa sapidissima
Ameiurus melas

Pomoxis nigromaculatus
Lepomis macrochirus
Catostomus columbianus
Ictalurus nebulosus

Lota lota

Cyprinus carpio
Ictalurus punctatus
Oncorhynchus tshawytscha
Ac :
Oncorhynchus kisutch
Oncorhynchus clarki
Salvelinus malma
Coregonus clupeaformis
Micropterus salmoides
Catostomus macrocheilus
Rhinichthys falcatus
Rhinichthys cataractae
Cottus bairdi
Catostomus platyrhynchus
Prosopium williamsoni
Prychocheilus oregonensis
Entosphenus tridentatus
Mylocheilus caurinus
Cottus beldingi

Cottus asper

Lepomis gibbosus
Oncorhynchus mykiss
Richardsonius balteatus
Cottus perplexus
Lampetra ayresi
Percopsis transmontana
Micropterus dolomieui
Oncorhynchus nerka
Rhinichthys osculus
Tinca tinca

Gasterosteus aculeatus
Cottus rotheus
Stizostedion vitreum vitreum
Pomoxis annularis
Acipenser transmontanus
Perca flavescens
Ictalurus natalis
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Secondary production is dominated by detritus-feeding collector-gatherer insects (mostly
Chironomidae and Simuliidae) that have multiple cohorts and short generation times (Gaines et al.
1992). Overall production is not high and is likely related to the low diversity found in these systems
related to the winter spates that scour the spring-streams. Total secondary production in Rattlesnake
and Snively Springs is 16,356 and 14,154 g/DWm?/yr, respectively. There is an indication that insects
in these spring-streams depend on both autochthonous (originating within the stream) and
allochthonous (originating outside the stream) primary production as an energy source, despite
significant shading of these spring-streams that would appear to preclude significant autochthonous
production (Mize 1993). '

An inventory of the many springs occurring on the Rattlesnake Hills has been published by Schwab
etal. (1979). Limited physical and chemical data are included for each site.

4.4.2.3 Wetlands

Several habitats on the Hanford Site could be considered wetlands. The largest wetland habitat is
the riparian zone bordering the Columbia Rir The extent of this ne var  but incl er  iive
stands of willows, grasses, various aquatic macrophytes, and other plants. The zone is extensively
impacted by both seasonal watéer-level fluctuations and daily variations related tc ower generation at
Priest Rapids Dam immedi: ly upstream of the Site.

Other wetlands can be found within the Saddle Mountain National Wildlife Refuge and the
Wahluke Wildlife Area; these two areas encompass all the lands extending from the north bank of the
Columbia River northward to the Site boundary and east of the Columbia River down to Ringold
Springs. Wetland habitat in these areas consists of fairly large pond habitat resulting from irrigation

runoff (see Figure 4.3-1). These ponds have extensive stands of cattails (7ypha sp.) and other emergent
- aquatic vegetation surrounding the open-water regions. They are extensively used as resting sites by
waterfowl.

Some wetland habitat exists in the riparian zones of some of the larger spring streams on the
Fitzner/Eberhardt ALE Reserve of the Hanford Site (see earlier description). These are not extensive and
usually amount to less than a hectare in size, although the riparian zone along Rattlesnake Springs is
probably about 2 km (1.2 mi.) in length and consists of peachleaf willows, cattails, and other plants.

The U.S. Fish and Wildlife Service has published a series of 1:24,000 maps that show the locations
of wetlands. An accompanying booklet describes how to use these maps. Four sets of these maps,
covering the Hanford Site, and the instructional booklet for their use are available. They are located at
1) the office of D. A. Neitzel, Sigma 5 Building/Room 2216 (PNNL); 2) the Consolidated Information
Center Library, Washington State University, Tri-Cities Campus; 3) the office of the DOE Richland
NEPA Compliance Officer; and 4) the environmental restoration contractor.

4.4.2.4 Temporary Water Bodies

Several artificial water bodies, both ponds and ditches, were formed as a result of wastewater
disposal practices associated with operation of the reactors and separation facilities. The majority of
these have been taken out of service and have been backfilled with the cessation of activities (except
West Pond). When present, however, they formed éstablished aquatic ecosystems complete with
representative flora and fauna (Emery and McShane 1980). The temporary wastewater ponds and
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Table 4.4-4. Federally or Washington State Listed Threatened (T) and ndangered (E)

Species Occurring or Potentially Occurring on the Hanford Site

Common Name Scientific Name __Fo State
Plants :
Columbia milk-vetch Astragalus columbianus T
Columbia yellowcress Rorippa columbiae E
Dwarf evening primrose Qenothera pygmaea T
Hoover’s desert parsley Lomatium tuberosum T
Loeflingia Lc Tingia squarr. 1var. squarrosa T
Northern wormwood(2) Artemisia campestris
borealis var. wormskioldii E
Umtanum desert buckwheat Eriogonum codium E
White Bluffs bladderpod Lesquerella tuplashensis E
White h ~ on  nivea T
Birds
Aleutian Canada goose(b) Branta canadensis leucopareia E
American v * “e pelican Pelecanus erythrc ~ vchos E
Bald eagle Haliaeetus leucocephalus T
Ferruginous hawk Buteo regalis T
Peregrine falcon(b) Falco peregrinus E
Sandhill crane(b) Grus canadensis E
Mammals
Pygmy rabbit(2) Brachylagus idahoensis E
Fish
Steelhead
(Upper Columbia River ESU) Oncorhynchus mykiss

(a) Likely not currently occurring on the site.

(b) Incidental occurrence.
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Table 4.4-5. Washington State Candidate Species Potentially Found on the Hanford Sité

Common Name Scientific Name
Molluscs :
Columbia pebble snail Fluminicola (= Lithoglyphus) columbiana
Shortfaced lanx Fisherola (= Lanx) nuttalli
Insects
Columbia River tiger beetle(b) Cicindela columbica
Juniper hairstreak Mitoura siva

Silver-bordered bog fritillary

Birds
Burrowing owl
Common loon
Flammulated owl(2)
Golden eagle
Lewis’ woodpecker(2)
Loggerhead shrike
Northern goshawk(a)
Sage sparrow
Sage thrasher

Western sage grouse(?)
Merlin

Reptiles
Striped whipsnake

Mammals
Merriam’s shrew
Pacific (Townsend’s) western
big-eared bat(b)
Washington ground squirrel

Boloria selene atrocastalis

Athene cunicula -
Gavia immer

Otus flammeolus
Aquila chrysaetos

Melanerpes lewis
Lanius ludovicianus

Accipter gentilis
Amphispiza belli
Oreoscoptes montanus

Centrocercus urophasianus phaios
Falco columbarius

Masticophis taeniatus

Sorex merriami

Corynorhinus townsendii(©)
Spermophilus washingtoni

(a) Reported, but seldom observed on the Hanford Site.
(b) Probable, but not observed, on the Hanford Site.

(c) Also known as Plecotus townsendii.
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Table 4.4-6 (contd)

The following species have been reported as occurring on the Hanford Site, but the known collections are

questionable in terms of location or identification, and have not been recently collected on the Hanford
Site.

Veanengiy
n..o..-J

Coyote tobacco Nicotiana attenuata S

Dense sedge Carex densa S

Few-flowered collinsia Collinsia sparsiflora var. bruciae S

Medic milkvetch Astragalus speirocarpus \'%

Palouse milkvetch Astragalus arrectus S

Thompson’s sandwort Arenaria franklinii thoi  sonii R2

(@ S Sensitive (i.e. o ¢ .
management or removal of threats.

R1 = Taxa for which there are insufficient data to support listing as threatened, endangered, or

sensitive (formerty monitor group 1).

i

R2 = Taxa with unresolved taxanomic questions (fc  dy monitor group 2).
W = Taxa that are more abundant and/or less threatened than previously assumed (formerly monitor group 3).

4.5 Cultural, Arc aeological, and Historic: Resources
M. K. Wright and D. W, arvey

With construction of dams elsewhere in the Columbia River system, the Hanford Reach is one of
the most cultural resource rich areas in the western Columbia Plateau. It contains numerous well-
preserved archaeological sites representing prehistoric, contact, and historic periods and is still thought
of as a homeland by many Native American people. Historic period resources include sites, buildings,
and structures from the pre-Hanford Site, Manhattan Project, and Cold War eras. Sitewide
management of Hanford’s cultural resources follows the Hanford Cultural Resources Management Plan
(Chatters 1989).

There are more than 830 cultural resource sites and isolated finds recorded in the files of the
Hanford Cultural Resources Laboratory (HCRL). Forty-nine of them are listed in the National Register
of Historic Places (National Register) including 1 reactor building, 2 single archaeological sites, 2
Rattlesnake Spring sites, and 44 archaeological sites in six archaeological districts (Table 4.5-1). In
addition to the National Register sites and districts already listed in the National Register, several
National Register nominations are pending (Table 4.5-2) and nine individual archaeological sites have
been determined to be eligible for listing. More information on sites eligible for listing in the National
Register may be found by contacting the Department of Energy, Richland Office Cultural Resources
Program Manager. ‘
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Table 4.5  Historic Properties Listed in the National Register of Historic Places
and the Archaeological Sites Within Them

Property Name

Site(s) Included

Hanford Island Archaeological Site
Hanford North Archaeological District
Locke Island Archaeological District

Paris Archaeological Site

Rattlesnake Springs Sites

Ryegrass Archaeological District
Savage Island Archaeological District
Snively C  'on Arc  ological District
Wooded Island Archaeological District
105-B Reactor

45BN121 .
45BN 124 through 45BN 134, 45BN178"

45BN 137 through 45BN 140, 45BN 176, 45GR302a,
45GR302b, 45GR302c, 45GR303 through 45GR305®
45GR317%

45BN170 and 45BN171

45BN149 through 45BN151% _
45BN116 through 45BN119, 45FR257 through 45FR262
45BN172 " 45BNI173 B

45BN107 through 45BN112, 45BN168"

N/A®)

(a) cf. Rice 1980 and National Register of Historic Places Inventory-Nomination Form 1974. Not all
site numbers are included in the original nomination package but are found in Rice (1980, Table 2,

p. 28).

(b) Original nomination package also includes “a quarry for lithic material and a possible root digging

ground” in this archaeological district.
(c) N/A =not applicable.

Table 4.5-2. Historic Properties Nominated, or Prepared for Nomination, to the
National Register of Historic Places

Property Name

Sitef<) Incinded

Coyote Rapids Archaeological District ‘**

Gable Mountain/Gable Butte Cultural District
Gable Mountain Archaeological Site®

Hanford Generating Plant @

Hanford South Archaeological District®™

Wahluke Archaeological District )

(@) Nominated; renomination pending.

45BN152, 45GR312 through 45GR314
45BN348 through 45BN363, 45BN402 through 45BN410
Summit of Gable Mountain (portion)
45BN179

.45BN026 through 45BN036; 45BN040 through 45BN045;
45BN101 through 45BN112; 45BN 162 through 45BN 168;
45BN186, 45BN191, 45BN192; 45FR019 through
45FR025; 45FR251 through 45FR253, and 45FR308

45BN141 through 45BN148; 45GR306A, 45GR306B,
45GR307C

(b) Listed in the Washington State Register of Historic Places. .
(c) Nominated; nomination process discontinued. : =
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Table 4.5-3. Major TestE: watic  Conducted on the Hanford Site

Excavation Conducted By

Property Name

45BN090 Western Washington University, Hanford Cultural Resources
Laboratory

45BN149 Mid-Columbia Archaeological Society

45BN157A Mid-Columbia Archaeological Society, University of Idaho,
Colu ia in College

45BN163 and 45BN164 Hanford Cultural Resources Laboratory

45BN179 and 45BN180 University of Idaho

45BN257 Rice

45BN307 ERTEC, Northwest Inc.

4! 23 Hanford Cultural Resources Laboratory

4! 32 and 45BN433
45BN447

Hanford Cultural Resources Laboratory
Hanford Cultural Resources Laboratory

45FR266h University of Idaho

45GR302A Mid-Columbia Archaeological Society

45GR306 Central Washington University, Hanford Cultural Resources
Laboratory

45GR306B Mid-Columbia Archaeological Society

45GR317 Mid-Columbia Archaeological Society

45GR3! Mid-Columbia Archaeological Society

Interferometer Gfavitational Wave Observatory Project, the North Slope Waste Sites Project, the
Environmental Restoration isposal Facility, and the Washington State University 600 Area Block
Survey. To date, approximately 11% of the Hanford Site has been surveyed.

4.5.3 Traditional Cultural Place and Resources

In 1990, the National Park Service developed the concept of traditional cultural property or traditional
cultural place (TCP) as a means to identify and protect landscapes and objects that have special cultural
significance to American Indians and other ethnic groups (Bard 1997). A significant TCP is associated
with “cultural practices fa living community that (a) are rooted in that community’s history,
and (b) are important ir y the c¢ " wing cultural identity of the community” (Parker and King
1990).

Native American traditional cultural places within the Hanford Site include but are not limited to a
wide variety of places and landscapes; archaeological sites, cemeteries, trails and pathways, campsites
and villages, fisheries, hunting grounds, plant gathering areas, holy lands, landmarks and important places
in dian history and culture, places of pe  stence and resistance, and landscapes of the heart (Bard
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Historic sites in the vicinity recorded during 1992, 1993, and 1995 include 20th century farmsteads, ~

household dumps, and military encampments. None have yet be evaluated for eligibility to the
‘National Register.

Four Cold War era buildings/structures were inventoried in the 100-H Area. Of that number, only
the 105-H Reactor was determined eligible for the National Register as a contributing property within
the Historic District. The reactor, however, was not recommended for mitigation (DOE 1998).

gty

RN |

100-K Area. Events took place at this locality that were of great significance to Native American
people in the interior Northwest. It was here, in the mid-19th century, that Smohalla, Prophet of the
Wanapum, held the first Washat, the dance ceremony that has become central to the Seven Drums or

Dreamer religion (Relander 1956). As a result of Smohalla’s personal abilities, the religion spread to
~ many neighboring tribes and is now practiced in some form by members of the Colville, Nez Perce,
Umatilla, Wanapum, Warm Springs, and Yakama Tribes.

An archaeological survey of the 100-K Area in 1991 revealed five previously unrecorded
archaeological sites. Arct 11~ " surveys conducted duri 1995 of’ not survey in 1991
resulted in documentation ot 31 aaamional prehistoric and historic sites. '1'wo sites are believed to date

to the Cascade Phase (9000 to 4000 years ago). More importantly, a group of pithouses with associated
long house and sweat lodge were identified that may have been the site of Smohalla’s first Washat
dance. Coyote Rapids, which is a short distance upstream, was called Moon, or Water Swirl Place.
Two National Register Districts are located near the 100-K Area, the Coyote Rapids Archaeological
District and the Ryegrass Archaeological District and two individual archaeological sites have been
determined to be eligible for listing in the National Register.

Historic farmstead sites are widely scattered throughout the nearby area. Two important linear
features, the Hanford Irrigation Ditch and the former Chicago, Milwaukee, and St. Paul Railroad, are
also present in the 100-K Area. Remnants of the Allard community and the Allard Pumphouse at Coyote
Rapids are located west of the K Reactor compound.

Thirty-eight buildings/structures have been inventoried in the 100-K Reactor Area, including the
105-KE and KW Reactor buildings. Of that number, thirteen have been determined eligible for the
National Register as contributing properties within the Historic District recommended for mitigation.
These include the 105-KW Reactor, 190-KW Main Pumphouse, 107-KW Retention Basin, 183-KW
Filter Plant, and 181-KW River Pump House (DOE 1998).

100-N Area. Thirty-one archaeological sites have been recorded within 2 km (1.2 mi.) of the 100-N
Area perimeter. Four of these sites are either listed, or considered eligible for listing, on the National
Register. Three sites, two housepit villages and one cemetery comprise the Ryegrass Archaeological
District. Site 45BN179, once considered for a National Register nomination as the Hanford Generating
Plant Site, has been found to be part of 45BN 149, which is already listed in the National Register
(Chatters et al 1990). Extant knowledge about the archaeology of the 100-N Area is based largely on
reconnaissance-level archaeological surveys conducted during the late 1960s to late 1970s (Rice 1968b;
see also Rice 1980), which do not purport to produce complete inventories of the areas covered.
Intensive surveys of areas surrounding 100-N were conducted during 1991 and 1995.

Three areas near the 100-N Area are known to have been of some importance to the Wanapum.

- The knobs and kettles surrounding the area may have been called Moolimooli, which means Little
Stacked Hills. Gable Mountain (called Nookshai or Otter) and Gable Butte, which lie to the south of
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4.5.8 300 Area

Much of the 300 Area has been highly disturbed by industrial activities. Five recorded
archaeological sites including campsites, housepits, and a historic trash scatter are located at least
partially within the 300 Area; many more may be located in subsurface deposits. Twenty-seven
archaeological sites and thirteen isolated artifacts have been recorded within 2 km (1.2 mi.) of the 300
Area fence. The historic sites contain debris scatters and roadbeds associated with farmsteads. One
archaeological site has been tested and is recognized as eligible for listing in the National Register.
Several sites in this area are in the Hanford South Archaeological District, which is listed in the State
Register.

One documented locality with great importance to the historic Wanapum is located near the 300
Area. Certain areas surrounding the 300 Area have been found to be of great importance to the Native
Americans and are fenced.

As the area that was the location of the uranium fuel fabrication plants that manufactured fuel to be
irradiated in the Hanford reactors, the 300 Area provided the first essential step in the plutonium
production process. The 300 Area was also the location of most of the Site’s research and development
laboratories. One hundred fifty-eight buildings/structures in the 300 Area have been inventoried on
historic property inventory forms. Of that number, forty-seven buildings/structures have been
determined eligible for the National Register as contributing properties within the Historic District
recommended for mitigation. This total includes the 313 Fuels Fabrication Facility, 305 Test Pile, 318
High Temperature Lattice Test Reactor, 321 Separation Building, 325 Radiochemistry Laboratory, 333
Fuel Cladding acility, 3706 Radiochemistry Laboratory, and the 3760 Hanford Technical Library
(DOE 1998).

4.5.9 400 Area

Most of the 400 Area has been so disrupted by construction activities that archaeologists surveying
the site in 1978 were able to find only 30 acres that were undisturbed (Rice et al. 1978). They found no
cultural resources inth 30 acres. No archaeological sites are known to be located within 2 km (1.2
mi.) of the ¢ ) Area.

The 400 Area consists of the Fast Flux Test Facility (FFTF) complex. The 405 Reactor Containment
Building includes a 400 megawatt, sodium-cooled test reactor designed primarily to test fuels and
materials for advanced nuclear power plants. All of the bu lings and structures in the 400 Area were
constructed during the Cold War era. Twenty-one building/structures have been recorded on historic
property inventory forms. Of that number, six have been determined eligible for the National Register as
contributing properties within the Historic District recommended for mitigation. These include the 405
Reactor Containment Building, 436 Training Facility, 4621-W Auxiliary Equipment Facility, 4703 FFTF
Control Building, 4710 Operation Support Building, and the 4790 Patrol Headquarters (DOE 1998).

4.5.10 600 Area

The 600 Area contains a diverse wealth of cultural resources and traditional cultural properties
representing a full range of human activity across the Hanford Site. Project-driven surveys have been
conducted throughout the area but much of the 600 Area remains unsurveyed. Several National Register
Districts are located within the 600 Area including the Hanford Archaeological Site, the Hanford North
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finalization of the land ownership transfer. In addition to historic archaeological sites, the 1100 Area
contains transportation maintenance buildings/structures from the Cold W period. Of the nineteen
Cold War era buildings/structures identified in this area, the 1170 Bus Terminal/Dispatcher Facility, 1171
Transportation Maintenance Shops Complex, 1167 Warehouse, and the 1167-A Excess Salvage Office
have been determined eligible for listing in the National Register as contributing properties within the
Historic District recommended for mitigation.

4.5.13 North Richland Area

Archaeological surveys conducted adjacent to the North Richland Area have been confined to a
narrow strip along the Columbia River (Cleveland et al. 1976; Drucker 1948; Rice 1968a; Thoms
1983). Twelve sites are within 2 km (1.2 mi.) of the area. Many of these sites are included in the
Hanford South Archaeological District, which was nominated for listing in the National Register in
1983.

During World War II, the North Richland Area was the locale for a camp that housed Hanford Site
construction personnel. No historic arc] ological sites ha been recorded for this area, but
homesteads and remnants of the former North Richland Townsite, Manhattan Project/Cold War
construction camp, and industrial facilities associated with the 1950s Camp Hanford are found there.
Seventeen former Camp Hanford industrial buildings/structures located in the former 3000 Area
adjacent to the North Richland Area have been inventoried and determined not eligible for the National
Register.

4.6 Socioeconomics
R. A. Fowler

Activity on the Hanford Site plays a dominant role in the socioeconomics of the Tri-Cities and
other parts of Benton and Franklin Counties. The agricultural community also has a significant effect
on the local economy. Any major changes in Hanford acuvxty would potentially affect the Tri-Cities
and other areas of Benton and Franklin Counties.

4.6.1 Local Economy

Three major sectors have been the principal driving forces of the economy in the Tri-Cities since
the early 1970s: 1) DOE and its contractors operating the Hanford Site; 2) Supply System in its
construction and operation of nuclear power plants; and 3) the agricultural community, including a
substantial food-processing component. With the exception of a minor amount of agricultural
commodities sold to local-area consumers, the goods and services produced by these sectors are
exported outside e Tri-Cities. In addition to the direct employment and payrolls, these major sectors
also support a sizable number of jobs in  : local economy through their procurement of equipment,
supplies, and business services. '

Ina ition to these three major employment sectors, three other components can be readily
identified as contributors to the economic base of the Tri-Cities. The first of these, loosely termed
“other major employers,” includes the five major non-Hanford employers in the region. The second
component is tourism. The Tri-Cities area has increased its convention business substantially in recent
years, in addition to recreational travel. The final component in the economic base relates to the local
purchasing power generated not from current employees but from retired former employees.
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4.6.1.3 Agriéulture

In 1996, agricultural production in the bi-county area generated about 10,446 wage and salary jobs, or
about 13% of the area’s total employment, as represented by the employees covered by unemployment
insurance. Seasonal farm workers are not included in that total but are estimated by the U.S.
Department of Labor for the agricultural areas in the state of Washington. In 1997, seasonal farm
workers in Benton, Franklin, and Walla Walla Counties averaged 7,448 per month, ranging from 1,809
workers during the winter pruning season to 17,271 workers at the peak of harvest. An estimated average
of 6,553 seasonal workers were classified as local (ranging from 1,251 to 14,441); an average of 64 were
classified as intrastate (ranging from 0 to 355) and an average of 832 were classified as interstate (ranging
from 122 to 2,830). The weighted seasonal wage for 1997 ranged from $5.46/hr to $7.45/hr, with an
average of $5.96/hr (U.S. Department of Labor 1997).

According to the U.S. Department of Commerce’s Regional Economic Information System, about
2,317 people were classified as farm proprietors in 1995. Farm proprietors’ income, according to-this
same source, was est  ited to be $36 million.

The area’s farms and ranches generate a sizable number of jobs in supporting activities, such as
agricultural services (e.g., application of pesticides and fertilizers and irrigation system development)
and farm supply and equipment sales. Although formally classified as a manufacturing activity, food
processing is a natural extension of the farm sector. More than 20 food processors in Benton and
Franklin Counties produce such items as potato products, canned fruits and vegetables, wine, and
animal feed.

4.6.1.4 Other Major Employers

In 1996, the five largest non-Hanford employers employed approximately 4,570 people in Benton
and Franklin Counties. These companies include: 1) Lamb Weston, which employed 1,700, 2) lowa
Beef Processing Inc., which employed 1500, 3) Siemens Power Corporation, which employed 730, 4)
Boise Cascade/Paper Group, which employed 511, and 5) Burlington Northern Santa Fe (BNSF)
Railroad, which employed 350. Both Boise Cascade, and Iowa Beef lie outside of Benton and Franklin
Counties, but most of their workforce resides in the area.

4.6.1.5 Tourism

An increase in the number of visitors to the Tri-Cites over the last several years has resulted in
tourism playing an increasing role in helping to diversify and stabilize the area economy. Overall
tourism expenditures in the Tri-Cities were roughly $183.4 million in 1996, down slightly from $183.7
million in 1995. Travel-generated employment in Benton and Franklin Counties was about 3,212 with
an estimated $33.7 million in payroll, down slightly from the estimated 3,220 employed and a $34.0
million payroll in 1995. In addition, tourism generated $2.7 million in local taxes and $11  llion in
state taxes in 1996 (Washington State Community, Trade and " nomic Development 1997).

The Tri-Cities Visitors and Convention Bureau reported 214 meetings and were held in the Tri-Cities
in 1997, which drew 66,150 people and generated an estimated $22 million in local revenue. The number
of convention delegates is up 51% from 1995 and is over 57 times the number of delegates that visited in
1989.
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Table 4.6-1. Government Retirement Payments in Benton and Franklin Counties, 1995
(millions of dollars)®

Benton Franklin Total

County County
Social Sect y (including survivors and disability) 1393 41.5 180.8
Railroad retirement 4.1 4.6 8.7
Federal civilian retirement 134 2.9 16.3
Veterans pension and military retirement 20.8 42 25.0
State and local employee retirement 33.2 6.5 39.7
Total : 210.8 60.2 269.5

(a) U.S. Department of Commerce, REIS (1997).

Table 4.6-2. Nonagricultural Workers in Benton and Franklin Counties, 1996 and 1997

Industry 1996 Annual 1997 Annual % Change

Average Average 1996-1997
Nonagricultural wage laborers 70,200 70,100 -0.1
Manufacturing 5,800 5,700 -1.7
Construction 4,100 4,100 -0.0
Public utilities 2,900 9,000 *
Wholesale and retail trade 15,600 16,100 3.2
Finance, insurance, and real estate 2,200 2,200 0.0
Services 26,100 19,600 *
Government 13,400 13,500 0.7

* reflects a change in reporting in 1997

4.6.3 Demography

Estimates for 1996 placed population totals for Benton and Franklin Counties at 134,100 and
43,900, respectively (OFM 1997a). When compared to the 1990 census data in which Benton County
had 112,560 residents and Franklin County’s population totaled 37,473, the current population totals
reflect the continued growth occurring in these two counties. The population in Benton County grew
by 3,000 in 1997 while Franklin County added 200 people.

Within each county, the 1997 estimates distributed the Tri-Cities population as follows: Richland
36,500; Pasco 25,300; and Kennewick 49,090. The combined populations of Benton City, Prosser, and
West Richland totaled 13,905 in 1997. The unincorporated population of Benton County was 34,555.
In Franklin County, incorporated areas other than Pasco had a total population of 3,385. The
unincorporated population of Franklin County was 15,215 (OFM 1997a).
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The 1997 estimates of racial categories by the OFM (OFM 1997a) indicate that in Benton and
Franklin Counties, Asians represent a lower proportion and individuals of Hispanic origin represent a
higher proportion of the racial distribution than those in the state of Washington. Countywide, Benton
and Franklin Counties exhibit varying racial distributions, as indicated by the dat: 1 Table 4.6-3.

Benton and Franklin Counties accounted for 2.4% of Washington State’s population (OFM 1997b).
In 1997, the population demographics of Benton and Franklin Counties are quite similar to those found
within the state of Washington. The population in Benton and Franklin Counties ur r the age of 35 is
54. 1%, compared to 50.3% for the state of Washington. In general, the population of Benton and
F 7 CTo iesissomes y« rerth that of Washington State. The 0- to 14-year old age group
accounts for 26.5% of the total bi-county population as compared to 22.6% for Washington State. In
1997, the 65-year old and older age  oup constituted 9.6% of the population of Benton and Franklin

unties compared t .5% for the state of Washington.

4.6. E onmental Justice

Environmental justice refers to fair treatment of all races, cultures, and income levels with respect
to laws, policies, and government actions. Executive Order (E.O.) 12898, Federal Actions to Address
Environmental Justice =~ Minority Populations and Low-Income Populations (CEQ 1995), directs federal
agencies to id  ify and address, as appropriate, disproportionately high and adverse human health or
environmental effects of their programs, policies, and activities on minority and low-income
populat 1s.

Minority populations are defined as all nonwhite individuals, plus all individuals of Hispanic origin,
as reported in the 1\ . . census. Low-income persons are defined as living in households in the
1990 Census that reported an annual income less than the United States official poverty level. The
poverty level varies by size and relationship of the members of the household. The 1990 Census states
poverty level was $12,674 for a family of 4. Nationally, in 1990, 24.2% of all persons were minorities
and 13.1% of all households had incomes less than the poverty level.

The distribution of minority populations residing in various areas surrounding 1e Hanford Site in
1990 is shown in Table 4.6-4. The table shows minority populations within an 80-km (50-mi) radius.
For con arison, minority populations are also shown for those counties with boundaries at least
partially within the circle. Counties included in the circle are Benton, Franklin, Walla Walla, Adams,
Grant, Kittitas, Yakima, and Klickitat in Washington State; and Umatilla in Oregon.

The racial and ethnic composition of minorities surrounding the Hanford Site is also illustrated in
Table 4.6-4. At the time of the 1990 census, Hispanics composed nearly 81% of the minority
population surrounding the Hanford Site. The Site is also surrounded by a relatively large percentage
(about 8%) of Native Americans because of the presence of the Yakama Indian Reservation and tribal
headquarters in Toppenish, Washington.

Table 4.6-5 demonstrates the number of low-income households in the area surrounding the

Hanford Site. Block groups containing 50% or more low-income households lie largely south of the
Site.
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Table 4.6-3.  >pulation Estimates by Race and Hispanic Origin, 1997

Area Total White/ Black/ Indian, Eskimo, Asianand  Hispanic
Caucasian African and Aleut Pacific Origin®
American Islander
Washington State - 5,606,800 4,970,825 193,426 107,142 335,407 339,978
88.7% 3.4% 1.9% 6.0% 6.1%
Benton and Franklin 178,000 166,926 3,328 1,642 6,105 35,247
Counties' 93.8% 1.9% 0.9% 3.4% 19.8%
Benton County® 134,100 166,926 1,669 1,168 3,867 15,111
- 93.8% 1.2% 0.9% 2.9% 11.3%
Franklin County® 43,900 39,530 1,659 474 2,238 20,136
90.0% 3.8% 1.1% 5.1% 45.9%

(a) From OFM 1997a - Population Estimates by Race and Hispanic Origin by County, April 1, 1997; Racial
Classifications Based on ' [B Directive 15.

(b) 1 »anic O 1is not a racial categ it may be viewed as the an y, nationality up, li €, Or coul of
birth of the person or person’s parents or ancestors before arrival in the United States. Persons ot Hispanic origin may
be of any race and are counted in the racial categories shown.

(c) Percentage figures refer to county, not state, populations.

Table 4.6-4. Distribution of Minority Populations in Counties Surrounding the Hanford Site, 1990

Population within 80 km (50 mi.) of center of Site 383,934

Minority population within 80 km (50 mi.) of center of Site 95,042
American Indian, Eskimo, or Aleut population 7,913
Asian or Pacific Islander population 5,296
African American population ‘ 4,331
Other race 568
Hispanic origin population® 76,933
Percentage of minority population within 80 km (50 mi.) of center of 25

Site

Population in counties surrounding the Site 565,871

Minority population in counties surrounding the Site 116,610

Percent of minority population in counties surrounding the Site 21

(a) Hispanic origin is not a racial category. It may be viewed as the ancestry, nationality group,
lineage, or country of birth of the person or person’s parents or ancestors before arrival in
the United States. Persons of Hispanic origin may be of any race and are counted in the
racial categories shown.
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90%, and Richland with 92%. In 1995, 95% of all housing units in the Tri-Cities were occupied, but the

combination of staff reductions by Hanford employers and a surge in single family housing and

apartment construction toward the end of 1995 and early 1996 has had an impact on occupancy rates in

1996. The most significant drop was in multiple-unit housing which had a 94% occupancy rate in -
1995. Table 4.6-6 shows a detailed listing of total units and occupancy rate by type in the Tri-Cities. x }

Table 4.6-6. Total Units and Occupancy Rates, 1996 Estimates®

City All T Single Rate  Multiple Rate  Manufactured Rate
its % Units % Units % Homes %
Richland 1585y 92 10,722 96 4,284 84 853 88
P; 8,419 89 4,104 95 2,956 85 1,359 83
Kennewick 20210 9 10,887 95 6,660 85 2,241 84
Total for Tri-Cities 44488 91 27,713 95 13,900 85 4,875 84

(a) OFM 1997a.

4.6.6 Transportation

The Tri-Cities serves as a regional transportation and distribution center with major air, land, and
river connections. Direct rail service is provided by BNSF and Union Pacific. Union Pacific operates
the largest fleet of refrigerated rail cars in the United States and is essential to food processors, which
ship frozen food from this area. Passenger rail service is provided by Amtr. © which has a station in
Pasco.

Docking facilities at the Ports of Benton, Kennewick, and Pasco are important aspects of this
region’s infrastructure. These facilities are located on the 525-km (325.5-mi) long commercial
waterway, which includes the Snake and Columbia Rivers, that extends from the Ports of Lewiston-
Clarkston in Idaho to the deep-water ports of Portland, Oregon, and Vancouver, Washington. The
average shipping time from the Tri-Cities to these deep-water ports by barge is 36 hours (Evergreen
Community Development Association 1986).

~ Daily air passenger and freight services connect the area with most major cities through the ri-
Cities Airport, located in Pasco. This modern commercial airport links the Tri-Cities to major hubs and
access to destinations anywhere in the world. Delta Airlines, SkyWest Airlines, United Express and
Horizon Air offer 33 flights into and out of the Tri-Cities on a daily basis connecting to domestic and
international flights through Salt Lake City, Seattle and Portland. There are two runways: a main and
minor crosswind. The main runway is e ipped for precision instrumentation landings and takeoffs.
Each runway is 2347-m (7700-ft) long and 46-m (150-ft) wide, and can accommodate landings and
takeoffs by medium-range commercial aircraft, such as the Boeing 727-200 and Douglas DC-9. The
Tri-Cities Airport handled about 182,978 passengers (enplanements) in 1997, which is up 4.3% from
1996. Projections indicate that the terminal can serve almost 300,000 passengers annually. The Tri-
Cities region has three general aviation airports that serve private aircraft. Air freight shippers that
service the region include Airborne from Richland, United Parcel Service from Kennewick, and Federal
Express from the Tri-Cities airport in Pasco.
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Table 4.6-7. Police Personnel in the Tri-Cities, 1998®

Area Commissioned Reser Patrol

Officers Officers Cars
Kennewick Municipal ' 73 15 45
Pasco Municipal 44 33 15
Richland Municipal 50 13 13
West Richland Municipal 12 10 11
- ~ong 47 15 55
un g 19 17 22

(a) Source: Personal communication with each department office, April 1997.

Table 4.6-8. Fire Protection Personnel in the Tri-Cities, 1998®

Station® Fire Fighting Volunteers Total Service Area
Personnel
Kennewick 63 0 63 City of Kennewick
Pasco 30 0 30 City of Pasco
ichland 48 0 48 City of Richland
BCRI 1 9 100 109 Kennewick Area
BCRFD 2 3 37 40 Benton City
BCRFD 4 5 30 35 Wes! ichland

(a) Source: Personal communication with each department office, April 1998.
(b) BCRFD = Benton County Rural Fire Department.

4.6.10 Parks and Recreatis

The convergence of the Columbia, Snake, and Yakima Rivers offers the residents of the Tri-Cities a
variety of recreational opportunities.

The Lower Snal  River Project includes Ice Harbor, Lower Monumental, Little Goose, and Lower
Granite Locks and Dams, and a levee system and parkway at Clarkston and Lewiston. While
navigation capabilities and the electrical output are the major benefits of this pro} :, recreational
benefits have also resulted. The Lower Snake River Project provides boating, camping, and picnicking
_ facilities in nearly a dozen areas along the Snake River. In 1996, nearly 2 million.people visited the
area and participated in activities along the river.
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Similarly, the Columbia River provides ample water recreational opportunities on the lakes formed
by the dams. Lake Wallula, forn | by McNary Dam, offers a large variety of parks and activities,
which attracted more than 4.3 million visitors in 1996. The Columbia River Basin is also a popular area
for migratory waterfowl and land game bird hunting.

Other opportunities for recreational activities in the Tri-Cities are accommodated by the indoor and
outdoor facilities available, some of which are listed in Table 4.6-9. Numerous tennis courts, ball fields,
and golf courses offer outdoor recreation to residents and tourists. Several privately owned health
clubs in the area offer indoor tennis and racquetball courts, pools, and exercise programs. Bowling
lanes and sk ing rinks: o serve the Tri-Cities.

Table 4.6-9. Examples of Physical Recreational Facilities Available in the Tri-Cities

Activity T Clities

Team Sports Baseball fields and basketball courts are located throughout the Tri-Cities.
Soccer and football fields are also located in various areas. _

Bowling Lanes in each city including Fiesta Bowling Center, Celebrity Bowl, Columbia
Lanes, and Go-Bowl.

Camping Several hundred campsites within driving distance from the Tri-Cities area,
including Fishhook Park and Sun Lakes.

Fishing Steelhead, sturgeon, trout, walleye, bass, and crappie fishing in the lakes and

rivers near the Tri-Cities.

Golf 6 public courses including Canyon Lakes, Horn Rapids, and West Richland
Municipal, two private courses, and a number of driving ranges and pro shops
are available.

Hunting Duck, geese, pheasant, and quail hunting. Deer and elk hunting in the Blue
Mountains and the Cascade Range.

Rol  skating Roller skating in Richland, Kennewick, and Prosser.

Swimming Private and public swimming pools in the area. Boating, water-skiing, and

swimming on the Columbia River.
Tennis 20 outdoor city courts, with additional outdoor courts located at area schools.
Walking/Bicycling  The region has over 32 miles of paved bike/hike paths.

4.6.11 Utilities

The principal source of water in the Tri-Cities and the Hanford Site is the Columbia River. The
water systems of Richland, Pasco, and Kennewick draw a large portion of the 50.6 billion L (13.43
billion gal) used in 1996 from the Columbia River. Each city operates its own supply and treatment
system. The Richland water supply system derives about two-thirds of its water directly from the

4.130







River Basin Fish and Wildlife ogram, include minimum flow levels and a “water budget,” which
refers to water in the Columbia and Snake Rivers that is released to speed the migration of young fish
to the sea. Generation capacity of the hydroelectric system is decreased with these measures, as less
water is available to pass through the turbines.

Throughout the 1980s. the Pacific Northwest had more electric power than it required and was
operating with a surplus. ...is surplus has been exhausted, however, and there is only enough power
supplied by the system to meet regional electricity needs. In the 1991 Northwest Power Plan, the
NPPC set a goal of purchasing more than 1500 megawatts of energy savings by the year 2000 to help
the existing system meet with rising electricity demand. NPPC estimates that the Pacific Northwest
will need an additional 2000 megawatts over 1991 consumption by the turn of the century.

4.6.12 ™ wnd Use

The Hanford Site encompasses about 1,450 km? (560 mi®) and includes several DOE operational
areas. The entire Hanford Site has been designated a National Environmental Research Park. The
major areas on the Site are as follows:

e The 100 Areas, bordering on the right bank (south shore) of :Columbia River, are the sites of
eight retired plutonium production reactors and the N Reactor. The facilities in the 100 Areas are
being placed in a stabilized state for ultimate decommissioning. The N Reactor Deactivation
Program covers the period from FY 1992 through FY 1997. The 100 Areas occupy about 11 km? (4
mi?).

e The 200 West and 200 East Areas are located on a plateau about 8 and 11 km (5 and 7 mi.),
respectively, from the Columbia River. These areas have been committed for some time to fuel
reprocessing and waste management and disposal activities. The 200 Areas cover about 16 km? (6
mi?).

e The 300 Area, located just north of the city of Richland, is the site of nuclear and non-nuclear
research and development. This area covers 1.5 km’ (0.6 mi°).

e The 400 Area is about 8 km (5 mi.) north of the 300 Area and is the site of the FFTF used in the
testing of breeder reactor systems. In December 1993, the Secretary of Energy ordered the FFTF to
be shut down, with a goal to reach a radiologically and industrially safe shutdown in approximately
5 years. Defueling of FFTF, which was the first major phase of deactivation, was completed in
April 1995, four and a half months :  ad of schedule. The next several phases are currently under
way, however, DOE is also studying whether the shutdown reactor should be revived for the
purposes of producing tritium for defense p  joses, the production of medical isotopes, and burning
weapons-grade plutonium. Also included in this area is the Fuels and Materials Examination Facility.

The 600 Area includes all of the Hanford Site not occupied by the 100, 200, 300, or 400 Areas.
Land uses within the 600 Area include the following:

1. 310 km? (120 mi?), known as the Fitzner/Eberhardt ALE Reserve, is managed by the U.S. Fish
and Wildlife Service for the U.S. Department of Energy. ALE will continue to serve as a
research natural area and will also be used by a consortium of educatlonal and scientific groups
for public education programs.
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irrigated acres produced alfalfa hay (26.1% of irrigated acres), wheat (20.2%), and feed -grain corn
(5.8%). Other significant crops are apples, dry beans, potatoes, and sweet corn.

4.6.13 Vii 1l Resources

With the exception of Rattlesnake Mountain, the land near the Hanford Site is generally flat
with little relief. Rattlesnake Mountain, rising to 1,060 m (3,477 ft) above mean sea level, forms the
western boundary of the Site, and Gable Mountain and Gable Butte are the highest land forms within
the Site. The view towards Rattlesnake Mountain is visually pleasing, especially in the springtime
when wildflowers are in bloom. Large rc ing hills are located to the west and far north. The Columbia
River, flowing across the northern part of the Site and forming the eastern boundary, is generally
considered scenic, with its contrasting blue against a background of brown basaltic rocks and desert
sagebrush. The W e " 'uffs, steep whitish-brown bluffs adjacent to the Columbia River and above the
northern boundary of the river in this region, are a strong feature of the landscape.

Traditional religion is mani  in the h, the water, the sky, and all bein  whether animate or
inanimate, which inhabit a given location. __ie National Historic Preservation Act, the Native American
Graves Protection and Repatriation Act, the Archaeological Resources Protection Act, and DOE's
American Indian Policy, among other legislation and guidelines, all require the identification and
protection of areas and resources of concern to the Native American community.

The acquisition of spiritual guidance and assistance through personal vision quests is deeply rooted in

the religious practices of the indigenous people of the Columbia Basin. High spots were selected because
they afforde >xtensive views of the natural landscape and seclusion for quiet meditation. This practice,
and the areas in which they took place, are critical in maintaining the continuing cultural identity of the
Native American community, and, as such, are eligible for inclusion in the National Register of Historic
Places. The high points of the Hanford Site are representative of locations were vision quests were
conducted. The physical landscape visible from each location (the viewshed) is a means to determine
areas and resources of concern. Taken together, these points encompass the whole of the Hanford Site.
Sacred and ceremonial places exist across the landscape that will never be revealed to non-native people,
but their value is unquestionable.

4.7 Noise
T. M. Poston

Noise is technically defined as sound waves that are unwanted and perceived as a nuisance by
humans. Sound waves are characterized by frequency, measured in Hertz (Hz), and sound pressure
expressed as decibels (dB). Humans have a perceptible hearing range of 31 to 20,000 Hz. The decibel
is a value equal to 10 times the logarithm of the ratio of a sound pressure squared to a standard
reference sound-pressure level (20 micropascals) squared. The threshold of audibility ranges from
about 60 dB at a frequency of 31 Hz to less than about 1 dB between 900 and 8000 Hz. (For regulatory
purposes, noise levels for perceptible frequencies are weighted to provide an A-weighted sound level
[dBA] that correlates highly with individual community response to noise.) Sound pressure levels
outside the range of human hearing are not considered noise in a regulatory sense, even though wildlife
may be able to hear at these frequencies.

Noise levels are often reported as the equivalent sound level (L.,). The L, is expressed in dBA
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able 4.7-1. Applicable State Noise Limitations for the Hanford Site Based on Source and Receptor
EDNA Designation (values are dBA)

Receptor
Source anford Class A Class B Class C
Site Residential Commercial Industrial
Class C - Day 60 65 70
50 - -
Night
4.7 "1

Pre-construction measurements of environmental noise were taken in June 1981 on the Hanford Site
during site characterization for the Skagit/Hanford Nuclear Power Plant (NRC 1982). Fifteen sites were
monitored, and noise levels ranged from 30 to 60.5 dBA (L.,). The values for isolated areas ranged from
30 to 38.8 dBA. Measurements taken around the sites where the Supply System was constructing
nuclear power plants (WNP-1, WNP-2, and WNP-4) ranged from 50.6 to 64 dBA. Measurements taken
along the Columbia River near the intake structures for WNP-2 were 47.7 and 52.1 dBA compared with
more remote river noise levels of 45.9 dBA (measured about 4.8 km [3 mi.] upstream of the intake
structures). Community noise levels in North Richland (Horn Rapids Road and Highway 12) were 60.5
dBA.

4.7.3.2 BWIP ata

Background noise levels were determined at five locations within the Hanford Site (Figure 4.7-1).
Noise levels are expressed as L, for 24 hours (L.). Sample location, date, and L.-24 are listed in Table
4.7-2. Wind was identified as the primary contributor to background noise levels, with winds exceeding
19 km/h (12 mi./h) significantly affecting noise levels. Background noise levels in undeveloped areas at
Hanford can best be described as a mean -24 of 24 to 36 dBA. Periods of high wind, which normally
occur in the spring, would elevate background noise levels.

4.7.3.3 New Production Reactor ¥

Baseline noise estimates were determined for two locations: SR 24, leading from the Hanford Site
west to Yakima, and SR 240, south of the Site and west of Richland where it handles maximum traffic
volume (DOE 1991). Traffic volumes were pri  cted based on an operational work force and a
construction work force. Both peak (rush hour) and off-peak hours were modeled. Noise levels were
expressed in L., for 1-hour periods in dBA at a receptor located 15 m (49 ft) from the road edge (Table
4.7-3). Adverse commun ' responses would not be expected at increases of 5 dBA over background
noise levels.
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Table 4.7-2. Background Noise Levels Measured at Isolated Areas

Location
Site Section Range Township Date L.-24 (dBA)

1 9 R25E TI12N 07-10-87 41.7
07-11-87 40.7

07-12-87 36.0

07-13-87 37.2

07-14-87 35.6

2 26 R25E T13N 07-25-87 439
07-26-87 38.8

07-27-87 43.8

07-28-87 37.7

07-29-87 43.2

3 18 R26E TI2N . 08-08-87 39.0
: 08-09-87 354

08-10-87 51.4®

08-11-87 56.7%

08-12-87 36.0

4 34 R27E T1IN 09-09-87 35.2
09-10-87 34.8

09-11-87 36.0

09-12-87 33.2

09-13-87 373

5 14 R28E TIIN 10-15-87 40.8
10-16-87 36.8

10-17-87 33.7

10-18-87 313

10-19-87 359

(a) L, includes grader noise.
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Introduction

The CEQ regulations in the Code of Federal Regulations (CFR) at 40 CFR 1500-1508 implement
NEPA and set forth requirements for the preparation of environmental documentation by federal
agencies that satisfies NI A. DOE has adopted the CEQ regulations as part of its NEPA
implementing procedures (40 CFR 1021.103). The CEQ regulations identify the types of actions
proposed by a federal agency that require preparation of an EIS, prescribe the content of an EIS, and
identify actions and other environmental reviews that must or should be undertaken by the federal
agency in preparing and « culating an EIS. In general, an EIS must be prepared by a federal agency
for any major federal action significantly affecting the quality of the human environment (40 CFR

1502.3). The regulations also: :reasons why an agency may want to prepare an EA instead of an
EIS (40 CFR 1508.9).

A specific requirement in the CEQ regulations (40 CFR 1502.25) is that the EIS must list “all
Federal permits, | nses, and other entitlements which must be obtained in implementii  the
proposal.” There is, however, no requirement in the _ _3Q regulations or in the DOE NErA
implementing procedures at 10 CFR Part 1021 that the EIS must list or discuss applicable
environmental laws and regulations. Nevertheless, applicable environmental laws and regulations have
been discussed in recent Hanford Site EISs, and Chapter 6.0 of these EISs has evolved into a chapter
on “Statutory and Regulatory Requirements.” Given the large number of applicable environmental
regulations, the rapidly changing character of environmental regulation, and the public’s interest in
environmental regulation, this p tice is likely to continue.

( apter 6 of Hanford Site EISs should include the list called for by 40 CFR 1502.25(b). The list
should also include significant permits that will be needed from state and local government agencies.
Chapter 6 should not normally include information on environmental impacts associated with any of
the requirements. For example, Executive Order (E.O.) 12962 requires federal agencies to evaluate the
effects of their actions on aquatic systems and recreational fisheries. Although E.O. 12962 should be
mentioned in Chapter 6 in appropriate cases, the actual impacts of the alternatives on aquatic systems
and recreational fisheries should be discussed in Chapter 5 of the EIS and any recreational fisheries
aspects of the affected environment should be discussed in Chapter 4 of the EIS.

The purpose, then, of Chapter 6 in this document is to present a “reference” that can be used as
the basis for the preparation of future Hanford Site EISs. The intent here is to present a reasonably
complete discussion of federal, state, and local environmental laws, regulations, permits, and permit
requirements that are applicable to activ s at the Hanford Site. The information in this chapter can
then be adapted to any future Hanford Site EIS by deleting irrelevant parts and by adding some
specificity with respect to the proposed action and the alternatives being considered.

It should be noted that environmental standards and permit requirements usually appear in
regulations and not in the laws themselves. Thus, more emphasis is placed on regulations and less on
laws in this chapter.
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I Section 309 of the CAA directs the EPA to review and comment in writing on the environmental
impacts of any matter relating to EPA’s authority contained in proposed legislation, federal
construction projects, other federal actions requiring EISs, and new regulations. In addition to
commenting on EISs, EPA rates every draft EIS prepared by a federal agency under its Section 309
authority. Ratings are made for the environmental impact of the proposed action and the adequacy of
the impact statement.  iting categories for environmental impact are: LO - lack of objections, EC -
environmental concern, EO - environmental objections, and EU - environmentally unsatisfactory.
Rating categories for adequacy are: Category 1 - adequate, Category 2 - insufficient information, and
Category 3 - inadequate. A summary of the EPA rating definitions can be found at URL:
http://es.epa.go--'~~~~/~'-ating.htm| EPA’s comments on the draft EIS are answered in the final EIS.

The CEQ regulations (40 CFR 1502.25[: direct federal agencies to pre; - T 7Ss
concurrently with and integrated with environmental impact analyses and related surveys required by
the Fish and Wildlife Coordination Act, the NHPA, the Endangered Species Act, and other
environmental review laws and executive orders. The three preceding statutes should be cited in
Chapter 6. Environmental impacts associated with the laws should be discussed in Chapter 5.

6.1 Federal Environ ental Laws

Significant federal environmental laws applicable to the Hanford Site include the following:
e American Antiquities Act (16 USC 431 to 433)
e American Indian Religious Freedom Act (42 USC 1996)
e Archaeological and Historic Preservation Act (16 USC 469 to 469¢)
e Archaeological Resources Protection Act (ARPA) (16 USC 470aa to 470mm)
e Bald and Golden Eagle Protection Act (16 USC 668 to 668c)
e Clean Air Act (CAA) (42 USC 7401 to 7642)

e Clean Water Act (CWA) (33 USC 1251 to 1387)

e Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) as amended -

by the Superfund Amendments and Reauthorization Act (SARA) (42 USC 9601 to 9675)
e Endangered Species Act (16 USC 1531 to 1544)
e Federal Facilities Compliance Act (FFCA) (42 USC 6901)
e Fish and Wildlife Coordination Act (16 USC 661 to 667c¢)
e Hanford Reach Act (PL 100-605), as amended by PL 104-333
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e Migratory Bird Treaty Act (16 USC 703 to 712)

e National Historic Preservation Act (NHPA) (16 USC 470 to 470w-6)

e Native American Graves Protection and Repatriation Act (25 USC 3001 to 3013)
e National Environmental Policy Act (NEPA) (42 USC 4321 to 4347)

e Resource Conservation and Recovery Act (RCRA) of 1976 as amended by the Hazardous and Solid
Waste Amendments (42 USC 6901 to 6991i) of 1984

e Safe Drinkir ~ Water Act (SDWA) (42 USC 300f to 3005-11)
Toxic § stances Control Act (TSCA) (15 USC 2601 to 2692)

In addition, the Atomic Energy Act (AEA) (42 USC 2011 to 2286), the Low-Level Radioactive
Waste Pnlicy Act (LLWPA) (42 USC 2021b to 2021i), and the Nuclear Waste Policy Act (NWPA)
(420! 10101 to 10270), while not environmental laws per se, contain provisions under which
environmen regulations applicable to the Hanford Site may be or have been promulgated.

6.2 Fed -al and State Environnm 1tal Regulations

Under the Supremacy Clause of the U.S. Constitution (Article VI, Clause 2), activities of the
federal government are ordinarily not subject to regulation by the states unless specific exceptions are
created by Congress. Exceptions with respect to environmental regulation have b 1 created by
Congress ar  prov ons in several federal laws give to the states specific authority to regulate federal
activities affecting the environment. These waivers (or partial waivers) of sovere!  immunity appear
in Section 118 of the CAA, Section 313 of the CWA, Section 1447 of the SDWA, Section 6001 of
RCRA, and Section 120 of CERCLA/SARA. The FFCA is an amendment to RCRA that makes the
RCRA waiver of sovereign immunity more explicit. Many Washington State pro ms with respect to
the environmental regulation of Hanford facilities under the preceding statutes ar¢ >ordinated with the
U.S. Environmental Protection Agency (EPA) Region 10 office.

Federal and state environmental regulations that may apply to U.S. Department of Energy (DOE)
operations at the Hanford Site have been promulgated under the CAA, CWA, SDWA, RCRA,
CERCLA, SARA, AEA, LLWPA, NWPA, under other federal statutes, and unde: :levant state
statutes. The CAA amendments of 1990 have resulted in extensive revisions of federal and state air

quality regulations. Federal and state regulations relating to hazardous waste manz ment continue to be
promulgated under RCRA at a rapid rate.

Several of the more important existing federal and state environmental regulations are discussed
briefly below. These regulations are grouped according to areas of environmental interest.

6.2.1 " "r Quality

‘e 40 Code of Federal Regulations (CFR) 50, “National Primary and Secondary Ambient Air Quality

Standards.” EPA regulations in 40 CFR 50 set national ambient air quality standards NAAQSs)
- for air pollutants including suifur oxides, particulate matter, carbon monoxide, ozone, nitrogen
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dioxide, and lead. These standards are not directly enforceable; but other, enforceable regulations -

. are based on these standards. Washington’s ambient air standards are at Washington !

Administrative Code (WAC) 173-470 through 173-481 and include standards for radionuclides and -
fluorides. :

e 40 CFR 51-52, State Implementation Plans (SIPs). EPA regulations in 40 CFR 51-52 establish the r}

requirements for SIPs and record the approved plans. The SIPs are directed at the control of
emissions of chemicals for which ambient air standards exist.

e 40 CFR 60, “Standards of Performance for New Stationary Sources.” EPA regulations in 40 CFR
60 provide standards for the control of the emission of pollutants to the atmosphere. Construction or
modification of an emissions source in an attainment area such as Hanford can require a prevention
of significant deterioration (PSD) of air quality permit under 40 CFR 52.21 and WAC 173-400-
141. :

40 CFR 61, “National Emission Standards for Hazardous Air Pollutants,” (NESHAP); also 40
CFR 61 Subpart H, “National Emission Standards for nissions of Radionuclides Other Than
Radon from Department of Energy Facilities.” EPA hazardous emission standards in 40 CFR 61
provide for the control of the emission of hazardous pollutants to the atmosphere. Standards in 40
CFR 61 Subpart H apply specifically to the emission of radionuclides from DOE facilities.
Approval to construct a new facility or to modify an existing one may be required (under 40 CFR
61.07) by these regulations. EPA has delegated interim authority to the State of Washington to
implement and enforce 40 CFR 61 Subpart H, but has not yet delegated this construction approval
authority (60 FR [Federal Register] 39263, August 2, 1995). Emission standards for sources of
hazardous air pollutants designated in the 1990 CAA amendments appear at 40 CFR 63.

e 40 CFR 70, “State Operating Permit Programs.” These regulations provide for the establishment of
comprehensive state air quality permitting programs. All major sources of air pollutants including
hazardous air pollutants are covered. EPA granted interim approval to Washington’s operating
permit program in November 1994 (59 FR 55813). Washington’s operating permit regulations
appear at WAC 173-401. An operating permit application for the Hanford Site (DOE/RL-95-07)
was submitted to the Washington State Department of Ecology (Ecology) in May 1995.

e  WAC 173-400 through 173-495, Washington State Air Pollution Control Regulations; General
Regulation 1, BCCAA. Ecology air pollution control regulations, promulgated under the
Washington CAA (Revised Code of Washington [RCW] 70.94), appear in WAC 173-400 through
173-495. These regulations include emission standards, ambient air quality standards, and the
standards in WAC 173-460, “Controls for New Sources of Toxic Air Pollutants.” The state of
Washington has delegated much of its authority under the Washington CAA to the BCCAA.
However, except for certain air pollution sources (e.g., asbestos removal, fugitive dust, and open
burning) administered by the BCCAA, Ecology continues to administer air pollution control
requirements for the E  iford Site.

e WAC 246-247, “Radiation Protection--Air Emissions.” Washington DOH regulations in WAC
246-247 contain standards and permit requirements for the emission of radionuclides to the
atmosphere.

¢ Reguiation One of the Benton County Clean Air Authority can be accessed at URL:
http://www.cbvcp.com/beccaa/
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and Comprehensive Land Use Plan (DOE 1996). The EIS can be viewed at URL:

htp://w  hanford.gov/eis/hraeis/hraeis.htm A second draft EIS is being prepared in response to public,
tribal, and agency com  nts on the initial draft. It is expected to be issued for public comment in fall
1998, with final EIS and land use plan issued by the end of calendar year 1998.

6.2.7 Other

e 40 CFR 191, “Environmental Radiation Protection Standards for Management and Disposal of
Spent Nuclear Fuel, High-Level and Transuranic Radioactive Wastes.” EPA regulations in
40 CFR 191 provide environmental standards for the management, storage, and disposal of spent
nuclear fuel, high-level radioactive wastes, and transuranic radioactive wastes at high-level or
transuranic waste disposal sites.

e 40 CFR 700-799, TSCA Regulations. EPA’s regulations in 40 CFR 700-799 implement TSCA
and, in particular, regulate polychlorinated biphenyls (PCBs) and dioxins and partially regulate
asbestos. :

¢ 40 CFR 1500-1508, “Council on Environmental Quality.” The CEQ regulations in 40 CFR 1500-

1508 provide for the preparation of environmental documentation on federal action impacting the
environment, and require federal agencies to prepare an environmental impact statement (EIS) on

any major federal action significantly affecting the quality of the human environment.

e 10 CFR 830, “Nuclear Safety Management.” Part 830 contains nuclear safety management
requirements applicable to DOE contractors.

e 10 CFR 835, “Occupational Radiation Protection.” These DOE rules establish radiation protection
standards, limits, and program requirements for protecting individuals from ionizing radiation
resulting from DOE activities.

e 10 CFR 1021, “National Environmental Policy Act Implementing Procedures.” DOE regulations in

10 CFR 1021 implement NEPA and the CEQ’s NEPA regulations in 40 CFR 1500-1508.

e 49 CFR 171-179, Hazardous Materials Regulations. Department of Transportation regulations in
49 CFR 171-179 apply to the handling, packaging, labeling, and shipment of hazardous materials

offsite, including radioactive materials and wastes.

6.3 Executive Orders

DOE is subject to a number of presidential executive orders (E.O.s) concerning environmental
matters. Some of these orders may be appropriately considered in Chapter 6 of a Hanford EIS.
Potentially relevant E.O.s include:

E.O. 11514 Protection and Enhancement of Environmental Quality

E.O. 11593 Protection and Enhancement of the Cultural Environment

E.O. 11987 Exotic Organisms
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DOE directives have been extensively revised and consolidated over the past two years. New
directives are classified the new series directives. Directives with particular application to DOE’s
environmental activities are found in the 400 series of the new series directives and the 5000 series
(partict  rly the 5400 and 5800 series) under the old series directives.

DOE directives cover environmental protection, safety, and health protection standards; hazardous
an -adioactive-mixed waste management; cleanup of retired facilities; safety requirements for the
packaging and transportation of hazardous materials; safety of nuclear facilities; radiation protection;
and other standards for : safety and protection of workers and the public. Regulations and standards

of other federal agencies and regulatory bodies, as wel!  other DOE directives, are incorporated by
reference into DOE directives.

“SE m
Information on the status of environmental permits at Hanford is in DOE (1997).

DOE has asserted a federally reserved water withdrawal right with respect to its Hanford
operations. Current Hanford activities use water withdrawn under the DOE’s federally reserved water
right.

6.6 Environmental Standards for rotection of the Public

Numerical standards for protection of the public from releases to the environment have been set by
the EPA and appear in the CFR.

Standards in 40 CFR 61.92 apply to releases of radionuclides to the atmosphere from DOE
facilities and state that:

Emissions of radionuclides (other than radon-220 and radon-222) to the ambient
air from epartment of Energy facilities shall not exceed those amounts that
would cause any member of the public to receive in any year an effective dose
equivalent of 10 mrem/yr.

Standards in 40 CFR 141.16 apply indirectly to releases of radionuclides from DOE facilities
(and also non-DOE facilities) to the extent that the releases impact community water systems. The
average annual concentration of beta particle and photon radioactivity from man-made radionuclides in
drinking water are not to produce an annual dose equivalent to the body or any internal organ greater
than 4 millirem/year. Maximum contaminant levels in community water systems of 5 pCi/L of
con ned radium-226 and radium-228, and maximum contaminant levels of 15 pCi/L of gross alpha
particle activity, including radium-226 but excluding radon and uranium, are specified in 40 CFR
141.15.

EPA regulations in 40 CFR 264 contain numerical standards for protection of the public from releases
of hazardous wastes from hazardous waste disposal sites.
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