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200-BP-5 Source Sites
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200-BP-5 Major Facilities

Far Field

: Gable Gap b
Gable Butte 2

216-N-B, West Lake ‘

[ 200-8p-5 operabie Unit
- Focus Areas

\ I"
N I.
| Facilities J
216-B-3, B Pond
Area Boundary N 216-B-34 RAD
Basalt Above Water Table v/
i} 1 2km " 216-B-38 RAD
L 1 ]
' ..‘.
v o m - 218.8-3C RAD 4
CHSGW20140886 i




200-BP-5 Water Discharges "‘7.
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200-BP-5 Major Waste

Discharges

Derived Activity/ Derived Liquid Derived Activity/ Derived Liguid
Concentration Released to Soil Release Concentration Released to Soil Release
Waste Sites Contaminants Column @) e S famE s Crirs ®©
. . . . . Uraninm 0.271 to 0.465 mg/L
Highly Contaminated Waste Stream Sites within the B Complex Niteate 4,600 10 40,000 me
Uranium 29.100 mg/L 216-B-5 injection well Strontinm-90 203,600 to 312,200 pCill 32,090,000
Technetium-99 6,560,400 pCilL Cesinm-137 234,000 to 358,500 pCill
UPR-200-E-131 ) T Plutonium-239 177400 to 2,383,500 pCill
SALBX102 S5 Nitrate 11.000 mg/L 346,750
(near 3y Trit 11,089,100 pCill Sites Contaminated by UPRs and Other
Todine-129 2,000 pCilL it 1910 484.000pCIL
B Pond _ <1 pCilL (contribution fom | 985 689 400,000
Moderately Contaminated Waste Stream Sites within the B Complex lodine-129 PUREX may not have
been completed)
Technetium-99 3.798.800 pGilL Gable Moustain Pond Nitrate 06 me/L (ndefined for UPR) | o0 0
Nitrate 108.600 mg/L (216-A-25) Strontium-90 0.2 to 14.900 pCiT -997.038,
BY Cribs Cyanide Not provided 33,810,000 emot et Dma, | Fctonstion wase e e
Cobalt-60 188,000 pCiL -2+ and -2 Dite Nitrate ot dens ot dene
lodine-129 4.870 pCilL Highly Contaminated Waste Stream Sites at WMA C
216-B-50 Crib Tritium 2,307.00 pCyL 54,739,000 PUREX
(technetivm 99 and
216-B-57 Crib Trittum 2.,300,00 pCyL 84,331,000 aitrate) and scavenged | Because sousces are undefined,
waste (same concentrations are uncertain;
— - contaminants as the however, current sites meeting .
Technetinm-99 35 to 420,800 pCyL WMAC BY Cribs) o the A - Not derived
216-B-7 A&B Cribs Nitrate 4.800 to 86,100 mg/L. 44 617500 have impacted discussed above are provided
Chromium 2 to 415 1 Emu'n.d“;t:,;;tm for potential comparisons.
. ) be defined.
Technetinm-29 3,400 pCLL
. Technetinm 90 201,446 pCil
Nitrate 4.800 to 79.800 mg/L UPR-200-E-81 east P 136.260
216-B-8 Crib ’ ) 35.269.100 of Well 209-E17-23 Nitrate 42,616 ’
& Chromium 22 10261 mg/L =% = el
. . UPR-200-E-82 north Technetinm-49 143,861,328 pCilL
Iodine-129 151 to 4.940 pCyL of Well 299.E274 Nitrate 77700 me/L 0841
Tributyl phosphate UPR.200-E-86 norfhwest | Technetium 99 70,276,528 pCilL
Undocumented release waste that contains the - FWell 299.E27.23 i 19224 65.802
near waste site 241-B-105 same constituents as Not derived 280,090 ° e . - mg'l_
the BY Cribs . T?chneuum-% 58,375,377 pCilL 3785
Nitrate 13284 mg/L
Moderately Contaminated Waste Stream Sites near B Plant - -
1105 Technetinm-99 59,815,087 pCilL 3785
Uranmm 542 mg/L (insignificant) Nitrate 30,210 mg/L ’
216-B-12 Crib Nitrate 0.5 to 8,280 mg/T. 520,444 400 41110 Technetinm-99 3,212,828 pCiL 2571
Tritium 0.14 to 8.270.000 pC1L Nitrate 171,069 mgT. ’
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200-BP-5 Monitor Wells
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200-BP-5

Water Table

* Note the relatively
flat water table
covering about all
the BP-5 OU and to
the south.
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200-BP-5 Geology

 Note the small saturated thickness.
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200-BP-5 GW Contamination
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L ] 200-EP-5

2013 Contaminant Plumes
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200-BP-5 OU - Sub Areas
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Measured Concentrations

200-BP-5 OU — Evaluation of *.

Simple comparison of six-year measurements (2008-2013)

to drinking water standards (DWS):

— MCLs and MCLGs: Federal and State
— State of Washington Cleanup Values — MTCA Method B
— Consideration of Background Concentrations
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MA C Contaminants (1

A A
= = = E = i‘- g E = § L = g =
& z Fi E 28| = g = g SE ZE FE2 3
H B e 8 £ | 3 E H E = E e | 2&5¢2 g3 8
@ = E E E E B - ] £
i 7 E p ?g E iz 3§ “g 2ir | &% i:3 £ ‘g
Analvte Filtered? | Units | =& iz Z | £ Z 2 | 2 - SE% | fE2 EA% 2 Z Action Level Basis
Radionuclides
Americium 241 Yo |pain| wvemeos | 12vionoi3 | s 1 125 | 00096 | oose | 014 | 014 | 770E05 1 D 15 0 | 40 CFR 141 federal MCL
Gross alpha No | pGiL| 190008 | 9182013 | 75 17 | 267 | 26 29 15 | 54 - _ _ 15 0 | 40 CFR 141 federal MCL
Gross beta No |pcin| wemeos | 12003 | 243 | 242 | w50 | 82 82 g4 | 16000 | 31 2y |DOERLECEl | dmmemyr | -~ |40 CFR 141 federl MCL
R . DOERL96-61
Todine-129 D o |pGiL| onoes | 121013 | 92 02 | 100 | - - 13 | 75 | 900E07 9| Bt TS 1.0 92 | 40 CFR 141~ federal MCL
Plutonium239/240 No |pGiL| 192008 | 12102013 | 8 2 35 | 00091 | ooss | 005 | ol - - - 5 0 | 40 CFR 141 —federal MCL
—
TTechnetium 99 D No |pGL| von00s | 12230013 | 259 | 245 | o459 | 44 49 70 | 26000 | 083 us | DOBRLOGE 900 152 | 40 CFR 141 - federal MCL
v T
Tritium No |poin| weneos | 1230013 | w0 8 | 915 | 210 250 370 | 2900 119 7 e 20,000 0 | 40 CFR 141 — federal MCL
Volatile Organic Compounds
2 Hesanone No pgl | 121772000 | 962012 | 98 1 Lol | ox 1.0 20 20 - - - 0 0 ﬁgg?s.mm@)cb)(m)m)
Acetone No | pgl| wenoos | 12i0n013 | 12 3 268 | 034 50 094 | ss - - - 7.200 0 gggﬂ;?s.mm@)(b}(ﬁi)m)
Carbon disulfide No | wmel| womeoe | 12100013 | 10 3 268 | 0050 10 0065 | 012 - - - 200 0 ﬁgé:ﬁg?s.mvzo(@(b)(m)m)
Carbon tetrachloride No | pel | o002 | 12100013 | 112 3| 268 | 0083 10 022 | 13 - - - 063 1| g TROmE)
Chloroform No | pel| wenoos | 12i0n013 | 112 0 | 178 | 010 10 011 | 027 - - - 14 0 ﬁg&;nmnn@)@m}m}
Semivolatile Organic Compounds
Methyl methacrylate No | peL | 3760010 | wen012 | o5 1 105 | 026 0.6 14 | 14 - - - 11,200 0 ﬁg&;nmnn@)@m}m}
Tributy] phosphate No | peL| vemeos | 12170010 | 28 1 357 | 047 10 10 10 - - - 97 0 gﬁgﬂg?s-mm@)(b}(mm)
Metals
Aluminmm No | pel| wenoos | 1m0z | o 3| 33| so 20 12 % 71 3 St 16,000 0 gg;:ﬁ;?s.mnm)(bm)m)
Antimony No | pgL | 3130008 | 12100013 | 48 g | 1667 | 060 40 36 7 55.1 3 e S 60 7 | 40 CFR 141 - federal MCL
: U.5. DEPARTMENT OF CHzMHILL
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WMA C Contaminants (2)

A A
= x z E s E-d g E= 5 =g = gﬁ
SOl R[S F R REVEE BB R R iH | ;|4

Analyte Ftered? | Guits | E R if g b3 Eg 53 iz §§ ig 58k | 54 £3% 2 afg Action Level Basis
Arsenic No | pel | 1on002 | 1vznoz| e 61 | om3 | s0 50 41 16 79 7 ﬁ?ﬁiﬁlﬁﬂ 0.058 61 iﬁ%ﬁ-mm@)@}(ﬁnw
Barim No | mel| vonooe | 1mnoz| o | o | 1w - - 25 o8 105 0 ﬁ?ﬁiﬁﬁgl 2,000 O | 40 CFR 141 — federal MCL
Boren No | pel | wrom013 | 12100013 | 1 1 100 - - 1 7 360 0 ﬁ?ﬁiﬁﬁgl 3200 ) Ei(%;vs.mm@ucb)(ﬁi)m
Cadmium No uel | 1en00s | 12230013 | 274 1 036 | o010 41 40 40 092 1 ﬁ?ﬁiﬁlﬂm 50 0 |40 CFR 141 - federal MCL
Chromium No pel | 1en00s | 12230013 | M 43 | 21| 31 14 24 106 24 143 ﬁ?ﬁi‘iﬂ&l 100 1 | 40 CFR 141 federal MCL
Chromium Yes | pgl | 100008 | 12230013 | 271 6 | nw | 31 14 24 18 24 61 ﬁ?ﬁiﬁﬁﬁl 48 ) ﬁi(%;?s-mm@xb)(m)m
Cobalt No uel | 1eno0s | 12230013 | 268 2 075 | o010 41 18 40 092 2 ﬁ?ﬁfbﬁéﬁgl 48 0 ﬁig?s-mm@)@(ﬁnm
Copper No | pel | vonoos | 12013 | 2w 4 | s | o 80 06 | 1720 | o1 B ﬁ?ﬁfﬁ;ﬁé&l 640 1 ﬁig?s-mm@)@(ﬁgm
Hexavalent chromium No | peL | vonoog | 1viomo13 | 10 10 100 - - 24 | 69 - - - 48 0 ﬁi(%;?s.mm@n}(ﬁi)m
Tron No | ugl | 190008 | 122302013 | 212 | 178 | 6544 | o0 80 18 | 603 570 1 ﬁgﬁ:&&é&l 1200 | © Eﬁgnmm@m@m
Lead No | peL | 6260008 | 1v10m013 | 24 2 833 | o 0.20 020 | 037 | oo 0 ﬁfﬂm}r’fbﬁéﬁé&l 15 0 | 40 CFR 141 — federal MCL
. - No | pel | vonooe | 1meoa| 2 | 30 | w095 | 020 60 080 | 70 385 3 ﬁ?ﬁiﬁlﬁﬂ 394 ) iﬁ%ﬁ-mm@)@}(ﬁnw
Mercury No | pel | vonoog | 1vionota | 3 | 1034 | ooso | o1 | ooss | o2 | oook 3 ﬁ?ﬁiﬁﬁgl 20 O | 40 CFR 141 — federal MCL
Molybdemum No | pel | 2272010 | 12102013 | 2 2 100 - - 12 | 20 32 0 ﬁ?ﬁiﬁﬁgl 20 ) Ei(%;vs.mm@ucb)(ﬁi)m
Nickel No pel | 1eno0s | 12230013 | 274 | 121 | 4416 | 15 13 0B | 3 16 119 ﬁ%ﬁ;ﬁé&l 100 2 | 40 CFR 141 - federal MCL
Selenium No pel | 1230000 | 12100013 | 45 15 100 - - 34 17 105 18 ﬁ?ﬁi‘iﬂ&l 80 0 ﬁi(%;?s-mm@xb)(m)m
Silver No pel | venoos | 12230013 | 2m 6 221 | o1 11 40 68 53 4 ﬁ?ﬁiﬁﬁgl 80 0 ﬁ?%ﬁ-%ﬂ-ﬂﬂ@){b}(ﬁnm
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WMA C Contaminants

A A
= ,x = E T - § = i‘- g § = § - e g
- = ]
E : Il f || es| gx s | |2%f| fEE :is | EE
Z Z s | S | 8% | £ £ E; | £ g2z | 332 Eas | s
Analyte Filtered? | Units 55 33 Z b3 g EE EE Eg Eg sd% FE2 555 2 fg Action Level Basis
. DOERL-96-61 WAC 173-340-T20)b)E)A)
Stontium No | pgL | o008 | 12230013 | 274 | 274 | 100 0 0 13 | 730 33 15 | Do o Tabe £S1 9.600 U Bt
. DOERL 96-61
Thallium No | pgL | 1onm008 | 12100013 | 20 2 69 | 000 | o | 030 | 03 17 0 o0 TaeEs 1 050 0 |40 CFR 141 - federal MCLG
DOERL-96-61 WAC 173-340-T20)b)E)A)
Tin No | pgL | 1232000 | 127100013 | 23 4 | 1739 | o010 010 | o014 | o042 | 216 0 B b TS 9.600 U Bt
. DOERL 96-61
Uranium No | pgL | o008 | 12230013 | 239 | 137 | w916 | o010 010 | ost | 38 99 3 i 30 1 |40 CFR 141 - federal MCL
. DOERL-96-61 WAC 173-340-T20)b)E)A)
Vanadium No | wgL | 102008 |13nmi3 | 213 | 0 | s7o1 | 70 % 76 35 15 e e %0 U Bt
_ DOERL 96-61 WAC 173-340-T20@)b)ENA)
Zine No | pgL | wemo0s |12mp013 | m | 52 | w12 | 33 2 40 53 13 2 Bor 0 TaeEs 4,800 0 | i
Anions
. 297,00 DOERL-96-61 _
Chloride No | wgL | 1om008 | 12230013 | 280 | 280 | 100 | - - 100 | 27 15.630 R L 250000 | 1 |40 CFR 141 federal MCL
g — DOERL 96-61 WAC 173-340-T20@) b)) A)
Cmie D No | weL | won00s | 1223003 | 269 | 89 | 3309 | 17 40 33 a1 24 N PR 48 |
] DOERL-96-61 WAC 173-340-T20)b)E)A)
Fluoride Mo | wgl | 192008 |1223n013 | 280 | am2 | | 46 300 6 | 30 | Lo 0 o 960 L Bt
o o 118,00 DOERL 96-61
Gitrate D N | pgl| o008 | 12230013 | 280 | 280 | w00 | - - sas | M0 1 g7 0| R et s 1 45000 | 77 |40 CFR 141 - federal MCL
Nitrte No | peL | wvopoos | 12230013 | 212 | 46 | 1691 | 65 591 15 | s 937 1% S SO 3.300 0 | 40CFR 141 federal MCL
333,00 DOERL 96-61 40 CFR. 141 — secondary federal
Sulfate No | pgL | o008 | 12230013 | 280 | 280 | w0 | - - sisoo | 001 470 W | s sooon | 52 |55
U.5. DEPARTMENT OF CHzMHILL
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200-BP-5 OU - Risk

Characterization

 (Calculate Exposure Point Concentrations (EPCs):
— By area
— For selected wells
— Six-year data sets

 Toxicity Information:
— Radionuclides: EPA HEAST Tables (EPA 540-R-97-036)
— Tier 1: EPA Integrated Risk Information System (IRIS)
— Tier 2: EPA Provisional Peer-Reviewed Toxicity Values
— Tier 3: Other Toxicity Values

« Tap Water Exposure Scenario:
— EPA Regional Screening Tables
— Consistent with a Residential Exposure Scenario
— Use of GW as a tap Water Source — ingestion, inhalation, dermal

&ETs .5 DEPARTMENT OF
&) CH2MHILL 17
‘_..;_.,J EN ERGY Plateau Remediation Company




WMA C - Sample EPC

Calculations

Z
] = = = = - -
_— =

2| 8 g s E E Z Z = < 8 S §

= = - - - I~ = - = = -9 =

] £ gz £ = E = £ E E g @ £ @ £

o = £ S = = 3 s El] El 2 o

2| 2| 2| g2 25 | E¢ | ER | 2% | &5 | i3 it
Exposure Analyte = i {g oo -1"-': E Z < E = 'z 2 H § 24

e G Analyte CAS No. £ £ = &8 = =& =z s 2 =z ér:- <l A54
WMA C : "
Tank F RAD Plutonium-238 13981-16-3 8 0 8 0 pCiL -5.70E-02 0.087 — i ] == =
WMA C . . 95% KM (%
Tank F RAD Plutonium-239/240 PU-239/240 8 2 6 25 pCyL 0.0091 0.045 0.055 0.11 047 0.11 boo ) UCL
WMA C . i
Tank E RAD Strontium-90 10098-97-2 8 0 8 0 pCyL -6.60E+00 0.10 — — — — —
WMA C . . 97.5% KM
. - - +

T E RAD Technetium-99 14133-76-7 259 245 14 95 pCyL -4 40E+00 49 7.0 26.000 13 5,981 (Chebyshev) UCL
WMA C .. i 95% KM (BCA)
Tank F RAD Trittum 10028-17-8 80 78 2 98 pCyvL 210 250 370 2.900 034 1.074 UCL

U.5. DEPARTMENT OF
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WMA C — Tap Water Exposure

Scenario

U.5. DEPARTMENT OF

ENERGY

A

Analyvte Exposure
Group Route ELCR %o Risk Contribution HI %0 HI Contribution
Ingestion 13x10% | Arsenic 58 Antimony
(ELCR=1.3 x 107* 27%) (HQ = 3.6; 36%)
Dermal P _ .
contact 1.0 =10 Carbon tetrachloride 0.23 Arsenic
(ELCR =29 x 10°% <1%) (HQ = 0.66; 6.5%)
Iodine-129 Cadminm
(ELCR. = (HQ=0.27;2.6%)
1.3 % 107; 2.8%) Cobalt
Technetium-99 (HQ = 0.40; 3.9%)
1 (ELCR = -
= . Cyamde
E Trtrum . Fluoride
S | mhalation of o | BLCR=5.9x1071.3%) (HQ = 0.068: <1%)
i latiles 20=10 4.1
g vo Cr(VI)
L (HQ = 0.077; <1%)
Nitrate
(HQ=10.19;1.9%)
Selenium
(HQ = 0.065; <1%)
Vanadiom
(HQ=0.13;1.2%)
Total risk 1.3 =107 Total HI 10
s Ingestion 33=10*
2 | mhalationof | o . .
= volatiles :
=]
=
-1
-4 Total risk 3.3 =107
Total cumulative risk 4.6 x 10

19



WMA C - Risk Characterization

for Selected Wells (ELCR)

200-BP-5
WMA C 299-E27-15
Total Risk saseos  TOtalRisk WMA C
5.50E.08  1-30E-05 8.590.-08; g5 Total Cancer Risk
299-E27-25 @ <iEs
: ;r-:::tium-w kol >1E-5 and s1E-4
* ledine-129 : I.N"':\:.‘I ™ . o
299-E27-22 b
P
Waste Site
Sl
oL 299-E27-7
- 299-E27-15 Total Risk
e 299-E27-7
%5 r -  Technetismeas
F - Tritium
= todine- 128
299-E27-23
Total Risk 299-E27-12
o
® Technatium-99
= lodine-129
= Ansenle 299-E27-14
A 2446 Total Risk
\_\
24
~
N
. 299-E27-4
@ 299-E27-13
N
* D299-E27-23 299-E27-24
299-E27-155 @ Total Risk
Total Risk
i) Wi T~ 299-F27-155 Laze oz
. = Tachnatim-58
a Tachnatium.99 = Tritium
= bodine-129
i 299-E27-21
®
C_47=1
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WMA C - Risk Characterization

for Selected Wells (HI

200-BP-5
WMA C 299-E27-15
Hazard Index Hazard Index " "'"': ]
— = Hitran i A Moneancer Hazard Index
5 - 299-E27-25
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- nrum:‘l 0.39
-
™ = Mitrate.
- -t:mid-
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__ £
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WMA C - Native American

Exposure Scenarios

CTUIR Yakama Nation
Risk Drivers Risk Drivers
Environmental Medinm/ CTUIR (Contributes CTUIR Yakama Nation (Contributes Yakama Nation
Exposure Pathway Total ELCR >1x%10%) CTUIR HI Hazard Drivers Total ELCR >1x%10%) Yakama Nation HI Hazard Drivers
‘WMA C Tank Farm
Groundwater as a potential drnking 3 Iodine-129, . 3 Todine-129, X
water source 2.2x10 technetium-99, trititum 16 Cy 23x10 technetium-99, tritium 16 Cyanide
Cobalt. cadmium,
Groundwater as a potential source of steam Cr{VI), cobalt, Cobal dmi Cr(VI). cobalt. vanadium, mickel,
from sweat lodge use (includes 4.6 107 cadmium, 20 @ .1? cacmium. 3.4 %1072 cadmium, 142 barinm, uranium.
vaporized nonvolatiles) technetium-99 vanacium technetium-99 manganese, Cr(VI),
cyanide
Groundwater as a potential source of steam Carbon tetrachlonide,
from sweat lodge use (excludes - - - - 33 %107 chloroform. tributyl 6.6 Cyamde
vaporized nonvolatiles) phosphate. trittum
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WMA C - Risk Assessment
Summary

¢

Tap Water Scenario
Individual Groundwater Primarv Contributors Cumulative Annual
Evaluation Results to Cancer Risk and Daose
Exposure Area (Comparison to DWS) Noncancer Hazards (4 mrem/vr)
WMA C Tank Farm Cvamde Technetium-99 Iodine-129
lodine-129 Cvamide Technetiom-99
Nitrate
Technetium-99
Sulfate®
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Conclusions "‘,
coreteens g

Groundwater measurements are evaluated for each well within
the 200-BP-5 OU

— COPCs were identified for each sub area

Risks are characterized for sub areas and selected individual
wells

Results for WMA C show consistent conclusions for risk and
hazard drivers and identified COPCs

Remedial Investigation results provide a basis for the
Feasibility Study

Note: document is currently being reviewed by the Washington
State Department of Ecology. Some conclusions might change
after the comment review process.
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