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November 15, 1994 94-RF-11490

Jessie M Roberson
Assistant Manager for
Environmental Restoration
DOE, RFFO

STATE OF COLORADO WATER QUALITY STANDARDS - SGS-598-94

Action None at this time

This letter responds to the U S Department of Energy/Rocky Flats Field Office (DOE/RFFOQ)

October 25, 1994 correspondence (ER BT 10997) regarding Colorado Water Quality Standards

EG&G Rocky Flats, Inc (EG&G) has evaluated the issues identified in the letter and understands the

context of DOE/RFFO's questions with regard to upcoming Appiicable or Relevant and Appropnate
Requirements (ARARs) negotiations with the U S Environmental Protection Agency and the

Colorado Department of Public Health and Environment \

This response lists questions identified in the letter in talicized form  Each question is followed by
EG&G's responses

(1)  Can the Rocky Flats Environmental Technology Site (Site) meet Colorado statewide water
qualty standards for both groundwater and surface water? If yes, at which point of comphance
(e g operable unit (OU) versus site boundary)?

Based on a cursory review of existing data, the site currently does not comply with Colorado state-
wide groundwater standards Comparison of water-quality data for monitoring wells at the eastern
site boundary with statewide groundwater standards and background studies indicates exceed-
ances at the site boundary for selected trace metals, major cations/anions, and gross alpha The
OU-specific comparnison of groundwater with statewide groundwater standards indicates current
exceedances for organic compounds, selected trace metals, major cations/anions, and radio-
nuclides

Based on EG&G's professional judgement, it may eventually be possible to meet statewide ground-
water quality standards at the site boundary, however, it i1s highly unlikely that the statewide ground-
water standards can be met on an OU-specific basis The degree to which the statewide groundwater
standards can be met will be dependant upon the ability to attenuate existing constituent levels at
downgradient points of compliance This will be more problematic on an QU-specific basis in cases
where non-aqueous phase liquids (NAPLs) may be present There 1s no indication of NAPLs at the
site boundary The inability of pump and treat technologies to permanently reduce the volume,
toxicity, and mobility of NAPLs in groundwater is well documented in the Iterature

With regard to surface water, all discharges from the Site currently meet existing statewide stream
standards before surface water is released from the ste Under the Agreement in Principle between
DOE and the State, the State will not allow a release if there is an exceedance of any stream standard,
in the past five years, there have been no exceedances which prevented a discharge However, in
the past several years, the State has established stream standards for an increasing number of consti-
tuents, as well as reducing existing standards In some cases, the effective stream standard i1s the
ability of analytical technology to detect the constituent (the practical quantification fimit) where the
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adopted standard Is below detection As analytical methods improve, the effective standards are
reduced, potentially requinng new treatment technologies to meet more restrictive standards

(2)  Can the Site meet the Colorado site-specific water qualtty standards for both groundwater
and surface water? If yes, at which point of comphance (e g OU versus site boundary)?

Based on a cursory review of existing data, the site currently does not comply with Colorado site-
specific groundwater qualty standards Companson of water-quality data for monitoring wells at the
eastern site boundary with site-specific groundwater standards and background studies indicates
exceedances at the site boundary for selected trace metals, major cations/anions, and gross alpha

The OU-specific comparison of groundwater with site-specific groundwater standards indicates current
exceedances for organic compounds, selected trace metals, major cations/anions, and radionuchdes
When compared with the statewide standards, the radionuclide site-specific standards are
incrementally most problematic

Based on EG&G's professional judgement, it may eventually be possible to meet site-specific ground-
water quality standards at the site boundary, however, it is highly unlikely that the site-specific ground-
water standards can be met on an OU-specific basis

A significant issue 1s that the site-specfic standards were set using very imited data in a chmate of
adverse community relations following the Federal Bureau of Investigation’s investigation of the Site
As a result, some standards are more stningent than the background levels determined in the 1993
Background Geochemical Charactenzation Report for a number of parameters Generally, Colorado
allows ambient-based standards to be set at the 85th percentile of available water quality data EG&G
believes that an appropnate approach would be to request a modification of those standards in
consideration of background groundwater quality rather than treating umimpacted groundwater to
better than background at a significant cost Additionally, t may be possible to present evidence of
natural elevation of concentrations of metals and water quality parameters above upgradient
background To support this position, geochemical reaction path modelling and probably installation
and sampling of offsite wells analogous to downgradient conditions at the Site would be required
Depending on the results, this may provide a technically and legally defensible rationale for even less
stringent standards than would be the case with considerations of background alone EG&G believes
the potential cost savings of this approach would more than justify the necessary investment of
resources, however, resources would have to be identified

With regard to surface water, the Site currently meets site-specific stream standards for surface waters
at the site boundary There I1s no mechanism currently in place to restrnict surface water flows within
specific OUs and to evaluate water quality at the OU boundary, except for OUS discharges from Pond
C-2, and OU6 which comprises the surface water management ponds As part of the National
Pollutant Discharge Elimination System Storm Water Permit Application, EG&G evaluated storm water
quality within the industnal area of the Site For certain periods of storm events, stream standards are
exceeded by the runoff If CERCLA is interpreted to apply to storm waters leaving an OU, then the
stream standards can not be met

(3)  How cost prohibitive is it to meet erther standard descnbed in the previous two questions?

EG&G anticipates that the present-worth cost for comphance with the statewide groundwater
standards at the site boundary will be in the $50 million range (30-year project life) Groundwater
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(3)  How cost prohibitive s it to meet either standard described in the previous two questions?
(continued)

remediation would require construction of french drains across groundwater flow paths at the site
boundary, which are assumed to generally follow the topography of the ste  Approximately twenty
gallons per minute (gpm) would be collected and treated for metals and radionuclides at a new treat-
ment plant located near the eastern stte boundary Treated groundwater would be discharged to
surface water at the site boundary For the site-specific groundwater standards, an extended duration
of treatment will ikely be required to reduce levels of constituents at the site boundary The present-
worth cost to achieve complance with stte-specific groundwater standards at the site boundary could
therefore escalate significantly from the above estimate EG&G beheves that achievement of erther a
site-specific or statewide standard on an OU-specific basis will be technically impracticable and would
be cost-prohibitive, resulting in costs well in excess of $100 million present worth This cost includes
construction of french drains along the down-gradient sides of each QU, or in certain cases groups of
OUs, to contain contaminated groundwater It was assumed that groundwater would be collected from
all OUs and treated for organics, metals, and radionuclides at the existing interim measure/intenm
remedial action (IM/IRA) treatment facility (Building 881) and that modifications to the IM/IRA treatment
facility would be required, along with construction of a new parallel treatment facility

The responses provided here are preliminary and are cutrently not supported by a legally defensible
analysis or detailed engineenng estimates However, EG&G believes that the information is sufficient
for DOE/RFFO to develop an initial position for the forthcoming ARARs negotiations

Attached s a recently completed analysis of data for site boundary welis Please contact Laura Brooks
on extension 6973 if you have any questions regarding these responses or should you require ad-
ditonal information

\,//' \ '\ ~
S G Stiger, Director
Environmental Restoration Program Division
EG&G Rocky Flats, Inc

LMB kid

Ong and 1 cc-J M Roberson
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ANALYSIS OF DATA FOR RFETS BOUNDARY WELLS

ORGANIC COMPOUNDS

Location Analyte No sbove| MCLG MCL SMCL Site State No background for organics
sny std
41591 Carbon tetrachloride 1 0 ] 03
WATER-QUALITY PARAMETERS
Location Analyte No above] MCLG MCL SMCL Site State Back_mean | Back_UTL | Mean+2SD
any std
0186 Suliate 1 250000 | 250000 250000 250000 86230 543870 435500
T08 1 500000 | 500000 | Bkdg®*125 | Bkdg*12s 354150 11671000 978780
0286 Chloride 2 250000 | 250000 250000 250000 12830 57200 46530
Fluoride 3 4000 4000 2000 4000 4000 690 4560 3656
Sultate 1 250000 | 250000 250000 250000 86230 543870 435500
108 [ S00000 | 500000 | Bkdg*125 | Bkdg*125 354150 11671000 978780
0386 108 14 500000 | 500000 | Bkdg*125 | Bkdg*125 354150 11671000 978780
0486 T0S 2 500000 | 500000 | Bkdg®*125 | Bkdg*125 354150 11671000 978780
06491 Sulfate 8 250000 | 250000 250000 250000 86230 543870 435500
T0S 8 500000 | 500000 | Bkdg®12S | Bkdg*12$ 354150 11671000 978780
41591 Fluoride 2 4000 2000 4000 4000 690 4560 3656
T0S 9 500000 | 500000 | Bkdg*125 | Bkdg*125 354150 11671000 978780
41691 108 7 500000 500000 | Bkdg*125 | Bkdg*125 354150 11671000 978780
B217289 | Chniorde 3 250000 250000 250000 250000 12830 57200 46530
T0S 3 500000 | Bkdg*125 | Bkdg*125 354150 11671000 978780
B303083 | chionde 9 250000 250000 250000 250000 12830 57200 46530
Fluonde 10 4000 2000 4000 4000 690 4560 3656
Sultate 10 250000 | 250000 250000 250000 86230 $43870 435500
108 10 500000 | 500000 | Bkdg*125 | Bkdg®125 354150 11671000 978780

Units in micrograms per liter (ug/L)
Data for samples coliected 1990 to first quarter of 1994

This evaluaton performed November 1, 1994, updated November 9 1994

Where "Back_mean” is the mean value for all background wells (See 1993 Background Geochemical Characterization Report)
"Back_UTL* is the 99/99 upper tolerance limit calculated for all background wells and "Mean+2SD" is the background mean
plus two standard deviations.
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ANALYSIS OF DATA FOR RFETS BOUNDARY WELLS

DISSOLVED RADIONUCLIDES

Location Analyte No above] MCLG MCL SMCL Site State Back_mean | Back_UTL | Mean+2SD
any std.

0186 Gross alpha 3 15 7 15 835 94 55 7298
WOMAN | Gross beta 4 [ 4 mremiyr 409 a7 2938
0286 Gross alpha ] 15 7 18 835 9458 7298
WOMAN | Gross beta 4 5 4 mremiyr 489 N 2035
0386 Gross aipha 8 15 1" 15 83s 9455 7298
WALNUT | Gross beta 0 19 4 mrem/yr 489 aan 2933
06491 Gross alpha 6 15 1 15 835 94 55 72.968
WALNUT | Gross beta 4 19 4 mrem/yr 489 arn 2935
41491 Gross alpha 2 15 7 15 835 94 55 7298
WOMAN | Gross beta 2 s 4 mrem/yr 489 arn 2935
41591 Gross alpha 7 15 7 15 835 09455 7298
WOMAN | Gross beta 4 5 4 mrem/yr 489 arn 2938
41691 Gross alpha 1 15 11 15 823s 94 55 7208
WALNUT | Grossbeta 1 19 4 mrem/yr 489 awn 2035
B303089 | Grossaipha 3 15 4 15 835 9455 7298
WOMAN | Gross beta 3 s 4 mrem/yr 489 arn 2935

Units in picocunes per iter (pCi/l), except where noted.

Data for samples collected 1990 to first quarter of 1994

This evaluation performed November 1, 1994, updated November 8 1994
Where n is the number of records for the well.

Well 0486 has mean URANIUM = 4 7 ug/t, Well 41691 has mean URANIUM = 59 ug/l, Well 06491 has mean URANIUM = 4 7 ug/L

Well 8217289 has mean URANIUM = 05 ug/L, Well 0388 has mean URANIUM = 29 3 ug/t, Well 40491 has no data for URANIUM

Well B317189 has no data for URANIUM, Well 0286 has mean URANIUM = 36 2 ug/L, Well 41591 has mean URANIUM = 26 4 ug/L,

Well 0186 has mean URANIUM = 14 B ug/L, Well 41491 has mean URANIUM = 23 7 ug/L, Well B303089 has mean URANIUM = 403 5 ug/l.,
Mean URANIUM for RFETS Background = 20 6 ug/L. MCL for URANIUM = 20 ug/t.

Whete “Back_mean" is the mean value for all background welis (See 1993 Background Geochemical Characterization Report),
“Back_UTL" is the 99/99 upper tolerance limit calculated for all background wells and "Mean+2SD" is the background mean
plus two standard dewviations
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ANALYSIS OF DATA FOR RFETS BOUNDARY WELLS

DISSOLVED METALS

Location Analyte No above| MCLG MCL SMCL Stte State Back_mean | Back_UTL | Mean+2SD
any std.

0186 Antimony 1 ] [ 6 ] 246 478 422
Manganese 1 50 50 50 R7 263 208

Nickel 1 100 100 100 100 155 34 295

0286 Antimony 1 ] 6 6 6 248 478 422
0386 Aluminum 1 50 to 200 5000 5000 137 1684 1303
Antimony 3 6 6 (] ] 248 478 22

Barium 16 2000 2000 200 1000 1000 84 ma2 150 2

Cadmium 1 s s ] ] 245 426 as3

fron 1 300 300 300 936 1553 1202

Nickel 1 100 100 100 100 155 34 295

Selenium 16 50 50 10 10 205 483 368

0486 Antimony 4 [ 6 s [ 246 478 422
Manganese 14 50 50 50 37 263 208

41591 Antimony 1 6 [ [ ] 246 478 422
Manganese 3 50 50 50 327 263 208

41691 Antimony 1 6 6 6 6 246 478 422
Manganese 10 50 50 50 327 263 208
B217289 | Barium 3 2000 2000 200 1000 1000 84 1712 1502
Manganese 2 50 50 50 327 263 208

Units in micrograms per liter (ug/L)

Data for samples coliected 1990 to first quarter of 1994

Tius evaluation performed November 1, 1894, updated November 9 1994

Where "Back_mean® is the mean value for all background wells (See 1993 Background Geochemical Characterization Report),
"Back_UTL" is the 99/99 upper tolerance imit calculated for all background wells and “Mean+2SD" is the background mean
plus two standard deviations.
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LIST OF EXCEEDANCES FOR RFETS BOUNDARY WELLS

ORGANIC COMPOUNDS

Location Analyte No above| MCLG MCL SMCL Site State Measured vaiue and qualifier
any std
41591 Carbon tetrachionde 1 s 03 03 093 B
WATER-QUALITY PARAMETERS
Location Analyte No above|{ MCLG MCL SMCL Site State Messured values of exceedances
any std
0186 Sullate, n = 8 1 250000 250000 250000 | 200000 on 6/10/92
TOS,n=6 o t 500000 | Bkdg*125 | Bkdg*1.25 | 570000 pm 6/23/83
0286 Chioride,n = S 2 250000 250000 250000 | 290000 on 6/10/92, 350000 on 3/19/90
Fluonde, n = 5 3 4000 4000 2000 4000 4000 4200, 5000, 5500
Sullate,n = § 1 250000 250000 250000 | 290000 on 3/19/90
10S.n=5 5 500000 | Bkdg*1.25 | Bkdg*125 | 730000 840000, 1080000 1100000
and 1300000
0386 T0S n= 16 14 500000 | Bkdg*125 | Bkdg*125 | 540000 to 600000
0486 T0S,n = 13 2 500000 | Bkdg*125 | Bkdg*125 { 510000 on 6/11/92 550000 on 3/19/90
06491 Sulfate,n = 8 8 250000 250000 250000 | 590000 to 1200000
TDS n=8 8 500000 | Bkdg*125 | Bkdg*125 | 1410000 to 30000000
41591 Fluonde, n = 9 2 4000 4000 2000 4000 4000 4050 on 12/8/93, 4580 on 9/20/93
TDS.n=9 9 500000 | Bkdg*125 | Bkdg*125 | 650000 to 950000
41691 DS, n = 16 7 500000 | Bkdg®t25 | Bkdg*125 | 528000 to 830000
B217289 | chlonde,n =3 3 250000 250000 250000 | 631000 650000, 820000
TDS,n=3 3 500000 | Bkdg®125 | Bkdg*125 | 1100000 to 1200000
B303089 | Chioride, n = 10 8 250000 250000 250000 | 256000 to 600000
Fiuoride, n = 10 10 4000 4000 2000 4000 4000 6500 to 8200
Sulfate, n = 10 10 250000 250000 250000 | 2200000 to 6500000
TOS n =10 10 500000 | Bkdg*125 | Bkdg*125 | 4000000 to 5600000

Units in micrograms per Iter (ug/l)

Data for samples collected 1990 to first quarter of 1994

This evaluation performed November 1, 1894, updated November 9, 1994

Where n i1s the number of records for the well
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LIST OF EXCEEDANCES FOR RFETS BOUNDARY WELLS

DISSOLVED RADIONUCLIDES

Location Analyte No above MCL SMCL Sie State Measured values of exceedances
any sid
0186 Gross alpha, n = 8 3 15 7 15 7215,110,110
WOMAN | Grossbeta,n=7 4 4 mremyyr 3 4mremiyr | 5353,75,81,150
0286 Gross alpha,n = § [ 15 7 15 1157140 168 207, 3364
WOMAN | Grossbeta,n=5 4 4 mrem/yr 5 4mrem/iyr | 685 94,1001 2356
0386 Gross alpha, n = 14 8 15 1 15 13 87,140, 140, 1535 18 15, 17 0, 23.29
and 26 2
WALNUT | Grossbeta, n = 13 0 4 mrem/yr 19 4 nwemiyr
06491 Gross alpha, n = § 6 15 1 15 380, 40235,450,450,5773 600
-
WALNUT | Grossbeta,n=6 4 4 mrem/yr 19 4amremiyr | 240,24 59 250, 2829
41491 Gross alpha, n = 2 2 15 7 15 80,140
WOMAN | Grossbeta,n =2 2 4 mrem/yr 5 4mremiyr | 88,110
41591 Gross alpha, n = 8 7 15 7 15 98,1018, 13,1303,140,150190
WOMAN | Gross beta,n = 9 7 4 mrem/yr s 4meem/yr | 608,63,744 78 91 859 110
41691 Gross alpha, i = 8 1 15 1 15 670 on 11/18/92
WALNUT | Grossbeta,n=9 1 4 mremyr 19 4mremiyr | 900 on 11/18/82
(The above values are one order of
magnitude greater than all other values
for well 41691)
B303089 | Grossaipha, n =3 3 15 7 15 152 5, 160 270
WOMAN | Grossbeta,n=3 3 4 mrem/yr 5 &thremiyr | 5305,630, 120

Units in picocuries per liter (pCi/l), except where noted

Data for samples collectad 1990 to first quarter of 1994

This evaluation performed November 1 1994, updated November 9, 1994
Where n is the number of records for the well

Weil 0486 has mean URANIUM = 47 ug/L, Well 41691 has mean URANIUM = 58 ug/L Well 06491 has mean URANIUM = 4 7 ug/L

Well 8217289 has mean URANIUM = 05 ug/L, Well 0386 has mean URANIUM = 293 ug/L, Well 40491 has no data for URANIUM,

Well B317189 has no data for URANIUM, Well 0288 has mean URANIUM = 36 2ug/L, Well 41591 has mean URANIUM = 26 4 ug/L,

Well 0186 has mean URANIUM = 14 8 ug/L, Well 41491 has mean URANIUM = 23 7 ug/l, Well B303089 has mean URANIUM = 403 5 ug/L,
Mean URANIUM for RFETS Background = 20 6 ug/t. MCL for URANIUM = 20 ug/L.
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LIST OF EXCEEDANCES FOR RFETS BOUNDARY WELLS

DISSOLVED METALS

Location Analyte No sbove| MCLG MCL SMCL Site State Measured values of exceedances
any std
0186 Antimony, n w 7 1 6 (] 6 6 41 1 0n 6-19-91
Manganese, n = 7 1 50 50 50 115 0n 3-13-91
Nickel n= 7 1 100 100 100 100 179 on 3-13-91
0286 Antimony, n = 5 1 8 6 [ 6 87 5 o0n 8-19-91
0386 Aluminum, n = 18 1 50 10 200 5000 5000 426 on 6-8-90
Antimony, n = 16 3 ] 6 6 (] 146,221,508
Barium, n = 16 16 2000 2000 200 1000 1000 201 10 260
. Cadmium, n = 16 1 ] 5 L] s 830n9-11-91
tron, n = 16 1 300 300 300 312 on 9-11 91 (all other results < 50)
Nickel, n = 16 1 100 100 100 100 108 on 4-1 82
Selenium, n = 16 16 50 50 10 10 3091068986
0486 Antimony, n = 14 4 8 6 ] 6 107,169,212,310
Manganese, n = 14 14 50 50 50 447 210 1010
4159 Antimony n = 9 1 8 6 6 6 3300n 12-891
Manganese n = 9 3 50 S0 50 63 6, 204, 1200 on 12-6-91
41691 Antimony, n = 10 1 6 6 [ 8 105
Manganese, n = 10 10 50 50 50 363 to 969
8217289 | Barum.n=3 3 2000 2000 200 1000 1000 384, 398 405
Manganese, n = 3 2 50 50 50 546,569

Units in micrograms per liter (ug/L)

Data for samples collected 1990 to fimt quarter of 1994

This evaluation performed November 1, 1894, updated November 5 1994

Where n is the number of records for the well
NOTE The EPA s contract required detection himit (CADL) for Antimony 18 60 UG/
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