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APPENDIX A
BIG DRY CREEK
SEGMENT 4 AND 5 STREAM STANDARDS
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N TABLE 1A
SITE-SPECIFIC ORGANIC CHEMICAL STANDARDS
SEGMENTS 2, 3, 4, AND 5, BIG DRY CREEK'

(ug/l)
PARAMETER? STANDARD®

Acenaphthylene (PAH)'2 00028 10
Acrylonitrile® 0058 5
Aldnn - 000013 01°
Anthracane (PAH)*2 00028 10
Atrazine® 30 05"
Benzidine 000012 10
Benzo (a) anthracene (PAH)'2 00028 10

| Benzo (a) pyrene (PAH)™ 00028 10

| Benzo (b) fiuoranthene (PAH)™ 00028 10

I Benzo (k) fluoranthene (PAH)'? 00028 10

| Benzo (g,h,i) perylene (PAH)" 00028 10

| Bromodichioromethane (HM)’ 03 10

| Bromoform HM)’ 4 10
Chilordane"’ 0 00058 10
Chloroform (HM)” 60 10

| Chioroethyl ether (BIS-2) 003 10
Chloromethyl ether (BIS)® 0 0000037 10
Chiorophenol 2000 50
Chrysene (PAH)*? 00028 10

| oot 0 00059 1

ﬂ Demeton 01 10°

| Dibenzo (a,h) anthracene (PAH)™ 00028 10

| Dibromochloromethane (HM)' 6 10

H Dichlorobenzidine 0039 10

’ ( . }Dxchlorophenoxyaoetlc acd (2,4,D) 70 10

Dieldrin 000014 01°

| Dioxn (2,3,7,8 TCDD) ' 000000013 | 001"




Endosulfan

0056

Endnn 00023
Fluoranthene (PAH)"2 42
Fluorene (PAH)"™ 0.0028
Guthion 001
Heptachior"* 0 00021
Hexachlorobenzene® 000072
Hexachiorobutadiene® 045
Hexachlorocyciohexane, Alpha'! 00039
Hexachlorocyciohexane, Beta'! 0.014

| Hexachlorocyclohexane, Gamma"" 0019
Hexachlorocyclohexane, Technical 0012

! Hexachloroethane® 1.9

| Indeno (1,2,3-cd) pyrene (PAH)™ 00028

| Malathion 01

| Methoxychlor 003

| Methyl bromide (HM)’ 48

| Methyi chioride (HM)” 57

| Methylene chionde (HM)’ 47

| Muex | 0001

| Napthalene (PAH)™ 00028
Netrosodibutylamine N° 0 0064

| Nitrosodiethylamne N° 00008

| Nirosodimethylamine N 0 00069

| Ntrosodiphenylamine N® 49
Nrtrosopyrroidine N® 0016
Parathion® 04

| pcas IR 0 000044

| Phenanthrene (PAH)" 00028

| Pyrene (PAH)™ 00028

Simazine 40

| Tetrachloroethylene® 08




| Tetrachoroethane 1,1,2,2° 017
Joxaphene 00002 5
Tnchioroethane 1,1,2° 06 1°

d“

1 In the absence of specific numeric standards for non-naturally occurnng organics,
the narrative standard “free from toxics® (section 3 1 11(1)(d)) shall be interpreted
and applied in accordance with the prowisions of (section 3 12.7(1)(c)(iv), so that
the standard 1s interpreted consistently for surface and ground waters

2 Al parameters are denved from the, basin-wide tables n 5 CCR 1002-8,
88 385(2)(a) and (e) (10-91) or the stte-spectfic Table 1 from 5 CCR 1002-8,
§ 385 (3/90), except as noted

3 The standard adopted is the statewide standard from the Basic Standards and
Methodologies for Surface Water, 5 CCR 1002-8, § 3 10, if a statewide standard
exists for the listed parameter, or is the lowest standard found in §§ 3 8 5(2)(a) and
(e) (10-91), f no statewide standard exists for the listed parameter

‘4 PQL’s are detection levels based on the Colorado Department of Health’s
laboratory's best judgment for Gas Chromatography/Mass Spectrophotometry
(GC/MS) unless otherwise noted

® The PQL adopted s the statewide PQL from the Basic Standards and
Methodologies for Surface Water, 5 CCR § 3 2 0, if a statewide PQL exists for the
hsted parameter, or 1s the lowest detection level found in § 385 (2)(e) (10-91), if
no statewide PQL exists for the listed parameter

6 The standard for this parameter does not change, but the PQL differs from the GC
detecthon hmits listed in § 3 8 5(2)(e)

7 The basin-wide standards provide one standard for all halomethanes (HM) See
5 CCR 1002-8, § 3 8 5(2)(e) (10-91), Additional Organic Chemical Standards table
Halomethanes s actually a group of chemicals Thus, the standard for
halomethanes is deleted and the statewide standards, 5 CCR 1002-8,§ 310 (11-.
91), for the indmdual chemicals are adopted as site specific standards

8 There 1s no statewide organic chemical standard for this parameter

9 Gas Chromatography (GC) PQL.

®  PQL 1s not published in existing state regulations Obtained by DOE/EG&G via
personal communication with CDH

( " Both the standard and the PQL change

2 The ongmnal ste-spectfic standards provided one standard for all Polynuclear
Aromatic Hydrocarbons (PAH) See, 5 CCR 1002, § 38§ (3-90), Table 1 PAH

e - ot - -




statewide standards for individual chemicals constituting PAH, 5 CCR 1002-8,
§ 3 10 (11-91), are adopted as site-specific standards

3 The dioxin PQL is retained from 5 CCR 1002-8, § 3.8 5(e), Addtional Organics .
Table




Table 2
* SITE SPECIFIC RADIONUCLIDE STANDARDS*
(in Picocunes/Liter)

The radionuclides listed below shall be maintained at the lowest practical level and in no
case shall they be increased by any cause attributable to municipal, industnal, or
agnicultural practces to exceed the site specific numenc standards

A Ambient based site-specific standards

-

I[ Gross Alpha | 6
Gross Beta 9 12 19
Plutonium 03 03 05 05
Amencium 03 03 05 05
Trtium 500 500 500 500
Uranum 3

*Statewide standards also apply for radionuclides not listed above

Qv -
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parameter
carbon tetrachlonde

tetrachioroethane
tnchioroethylene
copper (TR)

ron (TR)

lead (TR)

zinc (TR)

manganese (D)
Tr = total recoverable

also,

ammonia (un-ionized)

Table 3
Temporary Modifications
Big Dry Creek, Segment 5

18

D = dissolved

18 mg/i (March 1-June 30)
07 mg/! (July 1-April 31)

Al tempor;y modifications apply until April 1, 1996




APPENDIX B
ANALYTE CONCENTRATIONS FOR
COMBINED OPERABLE UNITS 1-8, 10-14 AND 16
AND LOWER SOUTH INTERCEPTOR DITCHES
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APPENDIX C
CURRENT SURFACE WATER AND SEDIMENT
SAMPLING AND MONITORING REQUIREMENTS
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Table 1 ~Summary of NPDES/FFCA Compiliance Sampiing

LOCATION |JANALYTES FREQUENCY

Pond A 3 Nitrate daily dunng discharge
Flow idaily duning discharge

Pond B-3 5-Day Biological Oxygen Demand (BOD5) daily
|Total Suspended Solids (TSS) daily
Nitrate daly
Total Residual Chiorine (TRC) {daily
Flow Idaily

Pond A-4 Whole Effluent Toxicity (WET) quarterly at discharge
Non Volatule Suspended Solids (NVSS) daily during discharge
Total Chromium monthly during discharge
Flow dally duning discharge
|

STP pH daily duning discharge
Total Residual Chiorine (TRC) daily dunng discharge
Total Suspended Solids (TSS) three umes per week
Fecal Coliform three times per week
Total Phosphorous ithree imes per week
Carbonaceous 5-Day B0OD ithree times per week
|Flow idaily
Visible Ol and Grease {daily
[Target Analyte List Mezals itwo tumes per month
Volaule Organic Analytes (CLP) Itwo times per month
| Toral Chromium 1weekly
Whole Effiuent Toxicity (WET) iquarterly

!

Pond B 5 iTotal Residual Chiorine {TRC) Idaily guning discharge when
| |Pond B 3 1s bypassed
INwtrate |Same as TRC
IWhole Effluent Toxicrty Iquarterly at discharge
INon-Volatile Suspended Sohds Idaily duning discharge
|Total Chromium Imonthly at discharge
Fiow Idaily dunng discharge

Pond C 2 Whole Effluent Toxicity (WET)

quarterly at discharge

Non Volatie Suspended Solids (NVSS)

daily dunng discharge

Total Chromum

monthly at discharge

|Flow

daily dunng discharge

Taken from EG&G {1993) RFP Surface Water and Sediment Monitoring Program Summary January 1993




Table 2 —Summary of Agreement in Principle (AlP) Comphance Sampling

LOCATION |ANALYTES |FREQUENCY
1
)

Pond A-3  |Plutonum Urantum, Amencium weekly composite
Tritium daily during discharge
gross alpha/beta dasly during discharpe
pH daily dunng discharpe
Field Parameters daily during discharge

Pond A-4 Plutonium, Uramium, Amencium weskly composite
Tritum daily during discharge
gross alpha/beta dsily during discharge
pH daily during discharge

|Nntrate daily durinp discharge
[Tot Suspended Solids/Tot Dissolved Sohds daily during discharge
|Field Parameters dsily during discharge

Pond B-5 Plutonsum Uranium, Amenicium weekly composite

i Trtum daily during discharpe
|gross alpha/beta daily during discharge
pH dsily during discharge
Nitrate daily during discharge
Tot Suspendsd Sohds/Tot Dissolved Solds daily during discharge
Field Paramerers daily dunng discharge
Pond C-2 |Piutorium Uranium Amernicium weekly composite
|Troum idaily dunng discharge _
gross alpha/beta idaily dunng discharge
pH daily during discharge
{Nntrate daily duning discharge
1Tot Suspended Sohds/Tot Dissolved Solids idaily dunng discharge
;Field Parameters daily during discharge
Ponds A-4  |TSS TDS Anions, Nitrate Alkahinity Predischarge Splits with
B-5 & C-2 iGross aipha/beta Colorado Department of
Total Radionuchides (Pu_U, Am etc) Health {CDH), and weskly
Sermuvolatile Orgaruc Analytes (Method 625) splits with CDH dunng
Volaule Organic Analytes (Method 502 2) discharge
Pesncides (Method 608)
Herbicides {(Method 615)
Trnazine Herbicides
iTotal and Dissolved Metals (TAL-CLP)
Building 124 |Plutonium, Uraniym, Amencium monthly composite
Raw Water |TSS TDS Anions Nurate Alkahnity lweekly

Taken from EG&G (1993) RFP Surface Watsr and Sediment Momitoring Program Summary January 1993
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Table 3 —Summary of Operational Monitoning for DOE Orders
LOCATION |JANALYTES FREQUENCY
sTP Gross alpha/beta daily
Effluent Nitrate daily
Chemical Oxygen Demand daily
Total Organic Carbon daily
Dissolved Oxygen daily
Trioum dailly
Amonia daily
Hardness daily
Plutonium, Amencium, Uranium daily
Field Parameters daily
STP Gross aipha/beta daily
Influent pH daily
Chemucal Oxygen Demand daily
Total Organic Carbon daily
Dissolved Oxygen daily
Total Kjeldahl Nitrogen daily
Amonia daily
Carbonaceous 5-Day Biolagical Oxygen Demand three tmes per week
Volatile Organic Analytes (CLP) two times per month
Field Parameters daily
Pond A-4 Plutonium, Uranium, Amencium weekly when not discharging
Pond C-2 Plutomum Uranium Americium weekly 4 weeks pnior to
discharge
Pong C-1 Gross alpha/beta daily
Flow daily
Tritium daily
Plutonium, Uramum Amernicium weekly composites
Field Parameters daily
750/904 gross alpha/beta dunng precipitation events
Pad pH dunng precipitation events
Runoff Nitrate dunng precipitation events
Cyanide dunng precipitation events
Targi Anaiyte List Metals plus Mearcury duning precipitation events
Volatile Organic Analytes (CLP) during precipitation events
Amoma dunng precipitation events
Field Parameters dunng precipitation events

Taken from EG&G {1993) RFP Surface Water and Sediment Monitoring Program Summary Janusry 1993




Table 3 ~Conunued

I

LOCATION |ANALYTES {FREQUENCY
750 Culvert |gross alpha/beta weekly
Total Dissolved Solids weekly
Nitrate weekly
Trtium weekly
pH weekly
Field Parameters weekly
Footing Gross alpha/beta quarterly
Drains& Tritum quarterly
Building pH quarterly
Sumps Target Analyte List Metals Jquarterly -
(18 sites)® | Volatile Organic Analytes (mathod 524 2)* Three quarierly sampies in initially on sn
Semi-Volatile Organic Analytes (CLP)® minimum of annual analysis®
Field Parameters (conductivity temperature)® quarterly —
TDS Total Nitrates® quarterly *
Buiding 124 |Volatile Organic Analytes bi-annually
Water Unreguiated Organics qusrterly
Treatment oss alpha/beta quarterly
Plant {Safe |Nurate annually, February
Dnnking Strontium-30 annually, February
Water Act) |Tritium annually, February
|Meztals annually
“|Anions, Alkalinity annually
{Corrasivity bi-annually
{Copper and Lead [Monthiy July to December ]
|Micro Coliform monthly
{
Onsite Tap | Total Coliform quarterly
Water {
(SDWA)
30 Srtes

*Changes as per telecom with |esile Dunstan on November 18 1893

Taken from EG&G (1993} RFP Surface Water and Sediment Monitoring Program Summary Janusry 1993
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Table 4 -Summary of Surface-Water and Sediment Sampling for the Los Alamos
National Laboratory (LANL) Research Program

LOCATION ANALYTES |FREQUENCY
Sewage Treatment Plant, Pond A-4, Pond B-5, LANL LIST |Monthly
Pond C-2

Pond A-1, Pond A-2, Pond A-3, Pond B-1, Pond B-2, LANL LIST |Quarterly
Pond 8-3, Pond B-4, Pond C-1

Stream Water per LANL LIST }40 per year
Project Manager

Sediment Samples per LANL LIST |40 per year

Project Manager

Taken from EG&G (1993) RFP Surface Water and Sediment Monitoring Program Summary January 1993
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Table 8 —S. Velume, Contsiner, and Preservation i for

Analytes in the Event-Related Surface-Water Monitoring Program.

Velume of _ [Volume
individusl Required
Samples for
from Auto- jAnalytiosl #M___
Class of Anslytes [sampier Msthods Preservative Contsiner Methods
Totel i i
 Target Analyte Nitne Acid to CLP-Metals
List (TAL) Metals 1 Liter 100 mi <2 Polysthyisne SWEB48-GFAA
Totsl Nitne Acid to 7
Non-TAL Metals 1 Liter 100mi__jpH<2 Polysthylene CLP & SWs46
} ES &
GFAA
Total Nitric Acid to ,
Radionuclides 4 Uters 4 Liters  |pH<2 Polyethylene GRRASP
-Pu U, Am
-Gross Alpha
-Gross Beta
Tritum (only at
GS11 GS12 snd
GS13)
Water-Quaslity
Parameters
Arons 1 Litee for | 1 Liter plus |Cool to 4 degrees | Polyethylene 3000
Alkaliruty all con- 290 mi hd Polyethylens 3101
-Conductivity  [stituents - Polysthyiene 1201
TSS TDS plus g§9 mi - Polyethylene 160.1 160.2
Nitrate/Nitnte - N___{for Total P - Polyethyiene 3531
-Total P - Polyethyiene 365
80D 2 Liters 2 lters Cool to 4 degrees | Poly or Glass swads
VOAs 126 mi* | 3x40mi__|Cool to 4 degrees _[Giass VOA Vial cp
{(Manually HCl to pH<2 502.2
Collected)
TCL Semu-VOAs - 2L 2x1 L Cool to 4 degrees |Amber Glass 624
(Manually
Collected)
Pestcides/PCB 350 mi 350 mi Cool to 4 degrees | Amber Glass 505
{Manually
Collscted)

[GRRASP = General Radiochamistry snd Routine Ansiytical Services Protocoi]

*Changes as per written mstructions by Greg Wetherbee on November 4 1992
Taken from EG&G (1993) RFP Surface Water and Sediment Monitoring Program Summary Janusry 1993

B S - i




APPENDIX D
SUPPLEMENTAL INFORMATION
FOR RISK ASSESSMENT




APPENDIX D

TABLE OF CONTENTS

Supplemental Information for Risk Assessment (General)

Supporung Staustical Information for Pond Water Management Risk Assessment
Tables D 11 through D 18 Human Health Risk Assessment COCs

Tables D 2 1 through D 28 Human Health Cancer and Noncancer Risk

Tables 1 through 5 Data Summarv Tables



SUPPLEMENTAL INFORMATION FOR
RISK ASSESSMENT (GENERAL)




APPENDIX D
SUPPLEMENTAL INFORMATION FOR RISK ASSESSMENT

Ths appendix contains supplemental information regarding calculation of RfDo’s, background
studies and models for chemical carginogency, and effects of radiation on human health

Calculation of Reference Doses

Oral Reference Dose (RfDo) values (in units of milligrams per kilograms per day [mg/kg/day])
are typically calculated by dividing a NOEL, NOAEL, or LOAEL dose (in units of
mg/kg/day) by an uncertainty or safety factor that typically ranges from 10 to 10,000
Thereafter, the RfDo 1s rounded to one significant figure The NOEL, NOAEL, and LOAEL

are defined as follows

NOEL No Observed Effect Level-The dose at which there are no statistically
or biologically significant increases 1n the frequency or severity of effects
between the exposed population and the corresponding control
population (1 e, no measurable effects are produced at this dose)

NOAEL No Observed Adverse Effect Level-The dose at which there are no
statistically or biologically significant increases in the frequency or
severity of adverse effects between the exposed population and the
corresponding control population Effects are produced at this dose, but
they are not considered adverse

LOAEL Lowest Observed Adverse Effect Level-The lowest dose of a chemical 1n
a study or group of studies that produces statistically or biologically
significant increases 1n the frequency or severity of adverse effects
between the exposed population and 1ts appropnate control

RfDo values are derived from the NOEL, NOAEL, or the LOAEL for the critical toxic effect
by the consistent, conservative application of uncertainty factors (UFs) and modifying factors

(MFs), as follows

RfDo = CE/(UF x MF) (1)
where
RfDo = Chronic (or subchronic) Oral Reference Dose (rounded to one significant
figure)
CE = Lowest critical or no effect level (1e, NOEL, NOAEL, or LOAEL)
UF = The product of one or more uncertainty factors

MF = Modifying factor

UFs are generally applied as muluples of 10 (although values less than 10 are sometimes used),
with each factor representing a specific range of uncertainty inherent 1n extrapolating data to
derive a "safe concentration” for human exposure
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To denive the RfDo values, UFs are appled as follows

. I the NOAEL 1s based on human data, a UF of 10 15 usually apphed to account
for vanation 1n sensitivities among individuals It 15 intended to protect
sensitive subpopulations (e g, the elderly and children)

J If the NOAEL 1s based on animal data, an addstional UF of 10 1s used to
account for the interspecies vanability berween humans and other animals

) If the NOAEL 1s derived from a subchronic instead of a chronic study, an
additional UF of 10 1s apphed to extrapolate a subchronic value to a chrome

value

J If an LOAEL 1s used 1nstead of an NOAEL, an additional UF of 10 1s used to
account for the uncertainty associated with extrapolating from LOAELs to
NOAELs

In addition to the UFs histed above, an MF can be arbitranly applied. MFs range from 1 to
10 and reflect a qualitative professional assessment of additional uncersainties not specifically
addressed by the above-mentioned UFs The default MF value 1s 10

Evidence of chemical carcinogenicity onginates primanly from two sources: lifetime studies
with laboratory animals and human (epidemiological) studies For most chemical carcinogens,
animal data from laboratory experiments represent the primary basis for the extrapolation

Major assumptions arise from the necessity of extrapolating expenimental results across species
(from laboratory anmmals to humans), from high-dose regions (to which laboratory animals are
exposed) to low-dose regions (levels to which humans are hikely to be exposed in the
environment), and, across routes of admimstration (inhalation versus ingestion) Federal
regulatory agencies have traditionally estimated human cancer nisks associated with exposure
to chemical carcinogens on the administered-dose basis according to the following approach

. The relationship between the administered dose and the wmeidence of cancer 1n
animals 1s based on experimental animal bioassay results

. The relationship between the administered dose and the mnadence of cancer 1n
the low-dose range 1s based on mathematical models

o The dose-response relationship 1s assumed to be the same for both humans and
amimals, if the administered dose 1s measured 1n the proper units
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Thus, effects from exposure to high (admunistered) doses are based on experimental animal
bioassay results, while effects associated with exposure to low doses of a chemical are generally
estimated from mathematical models

For chemical carcinogens, EPA assumes a small number of molecular events can evoke changes
1n a single cell that can lead to uncontrolled cellular proliferation and tumor induction This
mechanism for carcinogenesis 1s referred to as stochastic, which means that there 1s
theoretically no level of exposure to a given chemical that does not pose a small, but finite,
probability of generating a carcinogenic response Since risk at low exposure levels cannot be
measured directly erther in laboratory animals or human epidemiology studies, various
mathematical models have been proposed to extrapolate from hlgh to low doses (1e, to
estimate the dose-response relationship at low doses) The three most frequently used models
are the one-hit model, the log-probit model, and the multistage model The one-hit model 1s
based on the premuse that a single molecule of a contaminant can be the single event that
precipitates tumor induction (Cornfield, 1977) In other words, there 1s some finite response
associated with any exposure The log-probit model assumes that a response 1s normally
distributed with the loganithm of the dose (Mantel et al , 1971)

This theory seems to have little scientific basis, although some physiological parameters are
lognormally distributed This model usually yields much lower potency estimates due to the
implied threshold at lower doses

Currently, regulatory decisions are based on the output of the linearized multistage model
The basis of the linearized mulustage model 1s that muluple events (versus the single-event
paradigm of the one-hit model) may be needed to yield tumor induction The linearized
multistage model reflects the biological vaniability 1n tumor frequencies observed 1n animals
or human studies The dose-response relationship predicted by this model at low doses 1s
essentially linear Use of this model provides dose-response estimates intermediate between
the one-hit and the log-probit models It should be noted that the slope factors (SFs) calculated
for nonradiological carcinogens using the multistage model represent the 95th percentile upper
confidence limut on the probability of a carcinogenic response Consequently, risk estimates
based on these SFs are conservative estimates representing upper-bound estimates of risk where
there 1s only a 5 percent probability that the actual risk 1s greater than the estimated nisk

Most models produce quantitatively similar results in the range of observable data, but yield
estimates that can vary by three or four orders of magnitude at lower doses Animal bioassay
data are simply not adequate to determine whether any of the competing models are better
than the others Moreover, there 1s no evidence to indicate that the precision of low-dose nisk
estimates increases through the use of more sophisticated models Thus, if a carcinogenic
response occurs at the exposure level studied, 1t 1s assumed that a similar response will occur
at all lower doses, unless evidence to the contrary exists -
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For radionuclides, human epidemiological data collected from the survivors of the Hiroshima
and Nagasaki bomb attacks form the basts for the most recent extrapolation put forth by the
National Academy of Saence (1980) Conversely, for most noaradiological carcinogens,
amimal data from laboratory studies represent the pnmary basis for the extrapolation
Furthermore, 1n the past, risk factors for radionuclides have generally been based on fatalities
(1e, the number of people who actually died from cancer), while SFs for nonradiological
carcinogens are based on mncidence (i ¢, the number of people who developed cancer)

Ionizing radiation has sufficient energy to interact with matter and produce an ejected electron
and a positively charged i1on These posstively charged 10ns, known as free radicals, are highly
reactive and may combine with other elements or compounds within a cell to produce toxins
or otherwise disrupt the chemucal balance, which results 1n mutations or other deleterious
effects Radionuclides are characterized by the type and energy level of the radiation emitted
Radsation emissions fall 1nto two major categories particulate (electrons, alpha particles, beta
particles, protons) or electromagnetic (gamma and x-rays) radiation

The general health effects of radiation can be divided 1nto stochastic and nonstochastic effects,
1e, those health effects related to dose and those not related to the dose The nsk of
developing of cancer from exposure to any amount of radiation 1s a stochastic effect
Examples of nonstochastic effects include acute radiation syndrome and eataract formation,
both of which occur only at high levels of exposures

Radiation can damage cells in different ways First, the radiation ean cause damage to the
strands of genetic matenal, DNA, 1n the cell The cell may not be able to recover from thus
type of damage, or the cell may live on but function abnormally If the abnormally
functioning cell dsvides and reproduces, a tumor or mutation 1n the tissue may develop The
rapidly dividing cells that line the intestines and the stomach and the cells that make blood
1n the bone marrow are very sensitive to this lund of damage Organ damage results from the
damage caused to the individual cells This type of damage has been reported with doses of
10 to 500 rads Acute radiation sickness is seen only after doses of greater than 50 rads Thus
dose 1s usually only recerved by personnel in close proximity to serious nuclear acaident

When the cells damaged by radiation are reproductive cells, genetic damage can occur 1n the
offspring of the person exposed. The developing fetus 1s especially sensitive to radiation The
type of malformation that may occur 1s related to the stage of fetal development and the cells
that are differentiating at the ume of exposure Radiation damage to children exposed while
in the womb 1s related to the dose the pregnant mother received Mental retardation 1s
another possible effect of fetal radiation exposure
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APPENDIX D
SUPPORTING STATISTICAL INFORMATION FOR RISK ASSESSMENT

All information 1n this introduction and appendix was excerpted or summarized directly from
the following EG&G Statistical Application Reports created for the pond water quality risk
assessment

SA 93012  Sraustical Determunation of Proposed Contaminants of Concern for the
Pond Water Quality IM/IRA June 7, 1993

SA-93 014  Summary Staustics for the Pond Water Quality IM/IRA July 30, 1993

SA 93-015  Summary Statistics 1n Support of the Risk Assessment for the Pond
Water Quality IM/IRA July 30, 1993

Determination of Proposed Contamunants of Concern (PCOCs)

PCOCs were 1dentified 1n pond water through a statistical comparison of background and site
data If levels of an analyte were statistically significantly greater in the site data, the analyte
was classified as a PCOC and used 1n the risk assessment process described 1n Section 2 5 and
in Tables D 11 through 18

The statistical determination of PCOCs through comparisons of background and site data were
complicated bv the presence of nondetects at multiple detection limits The branching
flowchart for selecting approprate staustical methodology was presented 1n the Statistical
Applications report SA-93-010 for OU 2 and 1s contained on the following page In this
flowchart, two cases use non-statistical criteria for PCOC determinations In the first case, for
volatile organic analytes/semu volatile organic analytes (VO As/SVOAGs), no background levels
are expected, therefore, no background comparison 1s made Instead, an admnmstratve
convention 1s used which labels analytes PCOC:s 1if a standard 1s exceeded or 1if five percent or
more detects are present In the second case, if fewer than ten percent detects have been
observed for both site and background dara, statistical comparisons are not practical, therefore,
PCOC determination 1s based only on the exceedance of a standard In this latter case, the
designation 1s referred to as a "potential COC

For the remaining cases 1dentified 1n the chart, staustical comparisons of site and background
data are made For large numbers of non-detects, a nonparametric scores approach was
recommended 1n the OU 2 report This scores approach reduces to the common Mann-
Whitney/Wilcoxon nonparametric rank test for comparing two groups of data when no
nondetects are present It was shown in the OU 2 report that essentially 1dentical PCOC
determunations result if the scores test approach 1s used, even for the cases of no or minimal
numbers of nondetects For this reason, the scores approach was used 1n this report for all
statistical comparisons, primarily to avoid the questionable practice of nondetect replacement
and the tedious analvsis sequence including sample size considerations, goodness-of-fit testing,
data transformations, and variance testing for the many analytes involved Again, 1t 1s
emphasized that using the scores approach universally rather than branching to a t test or
Mann-Whitney/Wilcoxon test 1n the flowchart will only very rarely generate a different
PCOC conclusion, and in such cases anomalous data such as outliers are likely the cause of
the different determinarion
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SUPPORTING STATISTICAL INFORMATION FOR RISK ASSESSMENT
(Continued)

The p-values below 005 1n Tables D 1 1 through D 1 8 indicate that site values are elevated
relatve to background or literature comparison values, and the result 1s a PCOC
deterrmination The statistical source of these p-values 1s the scores test described above The
0 05 level for the p-value 1s the Type I error probability of obtaining a sample which leads to
a PCOC determination when 1n fact the underlving site analvte levels are not elevated relative
to background

Determination of Mean Values 1n Summarv Statistics

Means for background and site data were calculated to facilitate risk assessment However, 1t
1s crucial to note that means are fairly volaule estimates of the data set 1n the presence of
nondetects and outliers, occurrences which are common 1n environmental data It could even
be the case that a PCOC determination would be made bv the nonparametric ranking
methods when the background mean was greater than the site mean This would occur 1if
extreme outliers were present 1n the background while the bulk of the site data was in fact
elevated relative to the bulk of the background data Means are highly affected by such

outlying values

In addition, 1t 1s essential to note that the mean, median, 85th percentile, and interquartile
range values displayed 1n Tables 15 require special treatment for the non detect values at
varving detection hmits For small numbers of non detects (less than 2C percent). the statistical
measures computed should be relativels insensttive to the handling of non-detects For larger
numbers of non-detects, no good mevhod of handling the manv non detects at muluple
detection limits exists The shortcomrngs of using such statistical measures 1n these cases
should be realized

The convention for handling the non detect values when calculating mean values was uniform
replacement For example, if four non-detects were observed at the detection limut value of
100, they were repiaced by the values 20. 4, 6C, and 80 Note that 1n many cases this
could result 1n the maximum reported value for an analvte actually being a replacement value
for a non detect Since this 1s a poor alrernar've. anv non detects that were more than twice
the maximum detected value for all pond locations were omuitted from the summary statistics
computation



SUPPORTING STATISTICAL INFORMATION FOR RISK ASSESSMENT
(Continued}

Other Information Not Included 1n This Text

Not all statistical information generated in support of the risk assessment 1s included 1n this
appendix due to volume considerations, however the tables included in Section 2 5 and this

appendix should provide adequate information for most purposes Information generated but
not included 1n this appendix follows

1) Box and whisker plots used in PCOC determunations,

2) Various tables and graphs involving summary stauistics for the ponds including
mumimum detect and nondetect values,

3) Statistical tables and graphs involving distmbution tests for normal and
lognormal distributions, and

4) Printout of the data set
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TABLES D-1 1 THROUGH D-1.8
HUMAN HEALTH RISK ASSESSMENT COCs
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TABLES D-2 1 THROUGH D-2.8
HUMAN HEALTH CANCER AND NONCANCER RISK
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POTENTIAL GHEMICAL-SPECIFIC BENCHMARKS (December 16 1992)
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TABLE E-1.A (continued)
P c ~SPECIFIC © 16 1992)
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ALL VALUES ARE REPOATED IN ug UNLESS OTHERWISE NOTED
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TABLE E-1.A (continued)
POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (Decembser 18 1952)
GROUNDWATER QUALITY STANDARDS
ALL VALUES ARE REPOATED IN ug/ UNLESS OTHERWISE NOTED
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GROUNDWATER QUALITY STANDARDS
ALL VALUES ARE REPORTED IN ug/ UNLESS OTHERWISE NOTED

TABLE E-1.A (continued)
POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16 1962)
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TABLE E~1.A (continued)
POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 18 1902)
GROUNDWATER QUALITY STANDARDS
ALL VALUES ARE REPORTED IN ug UNLESS OTHERWISE NOTED
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TABLE E-1B
POTENTIAIL CHEMICAL-SPECIFIC BENCHMARKS
FEDERAL SURFACE WATER QUALITY STANDARDS
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TABLE E-1C
POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS
STATEWIDE AND BASIN (CDH/CWQCC)
SURFACE WATER QUALITY STANDARDS
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TABLE E-1 D
POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS
STREAM SEGMENT (CDH/CWQCC)
SURFACE WATER QUALITY STANDARDS




TABLE E-1.D

POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16 1992)
STREAM SEGMENT (CDH/WQCC) SURFACE WATER QUALITY STANDARDS
ALL VALUES ARE REPORTED IN ug/ UNLESS OTHERWISE NOTED

Segment 4 & 5 Sueam Classiicahon and
Water Guality Standasde &) (2
Straam $egment Table Table 2
1 o _  |Aadionuciides @
Acsfe Chronic: Woman Walrait
Type [Method Yalue Value Creek Croek
Pacamaster 1@ (3
Chlonde A E325 250,000
Cyarude (Free) A E335 5
Fluonde A E340
N as Nerate A E353.1 10,000
N as Nurate +Narte A E353.1
N as Nitrite A E3541 500
Sulfate A E375.4 250,000
Sulfide H2S Undissociated A E378.1 2
Coliform (Fecal) B SMg221C 2,000/100mi
Ammomna as N [ E350 TS 100
Dioxan D (&) 0.000000013
Boron E SWE010(38) 750
Chionne Total Residual E SM4500 19 1"
Sulfur E 2
Dissolved Oxygen FP SM4500 >5,000 >5,000
pH (Standard Uruts) FP E1501 859 6.59
Spectic Conductance FP E1201
Temperature (Degrees Celsius) FP
ity IN E3101
~astos N
Total Dissolved Sohds IN E1601
Total Orgamuc Carbon N E415.1
Alurmnum M (]
Antimony M (& ] h
Arsemc (Total Recoverable) M %] 150
Arseruc iff M i
Arsenic V M
Banum M [&')
Berythum M (K] 4
Cadmeum M (& ] TvS Tvs
Calcum M 3
Ceswm M (=]
Chromwum M [« ]
Chromuum Il (Total Becoverable) M 50
Chromiwum W M E2185 18 11
Cobaft M (&)
Copper M (] TvS TvS
ron (Dissolved) M <] 300 50
tron (Trec) M [t ] 1 000 1 000
Lead M o TVS Tvs
Lthium M (]
Magnesium M (5]
Manganese (Dissolved) M [ ] 300 50
Manganese (Trec) M [« ] 1 000 1 000
Mercury M (&) 0.0t (Tota)
Molybdenum M (%]
| Nicke! M [ TvS Tvs
Potassism M (]
Selerwum (Total Recoverable) M [& ] 10
o M (] VS TvsS
um M [
Adum M [& ]
Thalum M (&)
Tin ™M (& ]
Thanium M SWoo1(38)
Tungsten M SW60t 0(3B)
Vanadium M (%]




TABLE E~1.D (continued)

POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16 1982)
STREAM SEGMENT (CDH/WGQCC) SURFACE WATER QUALITY STANDARDS
ALL VALUES ARE REPORTED IN ug/t UNLESS OTHERWISE NOTED

& X

Otrgant Sogment Table
(<1 S

Segment 4 b Speam Classiicsion and
- ¥ :

Jfadionclides.

Aqk
Yalue

Tadis 2

¥ IXTXIIITIIIIIITZXZ g%:s;a;g:a;:g AR R R R R ERRARMAERLMERRERREERRMRERELALRREEERLLEERRETREJBE 3?

]

CRORE TILBOERETTLBBTBLLTS gs

°B

88 B 38 vsesvesse

g

Tv8

0.000074

0.00046

0.000024

0.000071

0.00028

0.0062
0.0163

am23
0.0186

0.000078

0.05 10.05

J\rﬂ

IS

¥

.



TABLE E-1.D (continued)

POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16 19892)
STREAM SEGMENT (CDH/WQCC) SURFACE WATER QUALITY STANDARDS
ALL VALUES ARE REPORTED IN ug/l UNLESS OTHERWISE NOTED

Segment 4 &5 Straam Glassiicabon and

Waser Cunlity Standarde ) (5
Strsar Segment Table Table R
Acuts [Chroric: 'Woman [Walrast
Type [Mothod Value [Value Crook iCrook
Pasameter 9 (<]
Amencuum 241 (pCD R
Ceswm 134 (pCVY) R 80 80
Cesium 137 (pCVD R
Gross Alpha (pCD R 7 11
Gross Beta (pCil) R 5 19
Phtorwum (Total) (PCVD R 0.05 0.05
Piutonsum 238+ 230+ 240 (pCiM R 15(a) 15(a)
Radwm 226+228 (pCA) R o 5(a) 5(a)
Stonbum 89+90 (pCiM R
Stronbum 90 (pCVY) R 8 8
Thornum 230+232 (pCyl) R 60(a) 60(a)
Troum (ECV) R 500 500
Uranwm 233+234 (pCvY) R
Uranium 235 (pCWD) R
Uranum 238 (pCiM R
Uranwm (Total) (pCvD R 5 10
1 2.4 5-Tetrachlorobenzene sV (3B)
1 2.4-Tnchlorobenzene sV <]
1 2-Dichiorobenzene (Ortho) sV 3
1 2-Dphenythydranne sV (3B)
ADichiorobenzene (Meta) sv (€]
chiorobenzene (Para) sV (]
5-Tnchlorophenol sV 3
2.4 8-Tnchiorophenol sV 3 12
2.4-Dichlorophenol sV (']
2,4-Dimetthyiphenol sV (']
2 4-Dwwtrophenol sV &)
2.4-Dwutrotoluene sV %)
2.6-Dintrotoluene sV (&)
2-Chioronaphthalene sV (k)
2-Chiorophenol sV &)
2Methyinaphthalene sv T
2-Methyiphenol sV &)
2-Naroaniline sV 3
2-Narophenol sV ]
3-Nitroaniine sV (& ]
4 6-Dntro 2-metiyyiphenol sV (&)
4-Bromophenyl-phenyi-ether SV (k<]
4-Chloroaniline sV (& ]
4-Chiorophenyi-phenyi-ether sv [«
4-Chioro-3-methyipheno! sV (& ]
4-Methylphenot sv (¢
4-Naroamine sV 3
4-Nerophenol sV (%)
Acenaphthene sV 3
Anthwacene sV I
Benzdine sv (3B C) 000012
Benzowc Acd sV &)
Benzo(a)anthracene sV (%]
Benzo(a)pyrene sV @
Benzob)fiuoranthens sv (&)
Benzo(g.h,hperylens sV Ty
Benzo(dfuoranthene sV (&)
Benzyt Alcohol sv (&)
{2-Chloroethoxy)methane sV 3
2<Chioroethylether sv %) 0.0000037
(Chiorometthryi)ether sV
bis (2-Chlorotsopropyl) ether sV (&)
bis(2-Ethylhexyf)phthalate (Di(2-othythexyhp| SV =)
Butadvene sy
Butyl Benzyiphthalate sV 3




TABLE E-1.D (continued)
POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16 1892)

STREAM SEGMENT (CDH/WQCC) SURFACE WATER QUALITY STANDARDS

ALL VALUES ARE REPORTED IN ug/l UNLESS OTHERWISE NOTED

{ Type  [Method

Pasameter {8 3

Chiorinated Ethers sV (%]

Chiorinated Napthalenes sV (& ]

Chioroalicylethers sV (%]

Chiorophenol {total) & (<)

Chrysene sV (< ]

Dibenzohuwan sV [
|Dibenz{a,h)anthracene sv (]

sv [

Dichiorobenadine (Total) sv 3 a0
Drethyiphthalate sV (]

Di(2-ethylhexyDadipate &V L ]

Dunethyipinhalate sV [~ ]

Dr-n-butyiphthalate 8V (&)

Ds-n-octyiphthalate sV (& ]

Ethylene Glycol sV {3C)

Fluoranthene sv (k]

Fluorene sv %]

Formaldehyde sV

Halosthers sV (%]

Hexachiorobenzene sv (& ] 0.00072
Hexachiorobutadiene sv (%] 0.45
Hexachiorocyciopentadiene sy (k)

Hexachloroethane sV [ ] 19
Hydrazne sv

indeno(1 2,3-cd)pyrene sV [« ]

isophorone sV [ ]

Naphthalene sV (&)

Narobenzene ' (k]

Narophenols SV (& ]

Nitrosarmmnes sV (& ]

N-Nitrosodibitylamne sV {3B) 0.0084
N-Netrosodsethylammne sV (38) '0.0008
N-Narosodmethylamne sV (38) 0.0014
N-Narosopyrrokdine sV (3B) 0.018
N-Nitrosodiphenylamine (3% (3B) 49
N-Nitroso-di-n-propylamine 8V {3B)

Pentachlonnated Ethanes sV (38)

Pentachiorobenzene sv (3B)

Pentachlorophenol sV [« ]

Phenanthrene sv [&]

Phenot SV (K ]

Phthalate Esters sv I ]

Polynucisar Aromanc Hydrocarbons sV (%]
|Pyrene sV @

Viryl Chioride v (& ]

11 1 Tnchloroethane v (& ]

11 2.2 Tetrachiorosthane v @ 017
1 1 2 Tnchiorosthane v (&) 0.60
1 1-Dichioroethane v [ ]

1 1-Dichiorosthene v (<]

1 2-D«chioroethane \J & ]

1 2rchioroethene (cs) v ()

1 2-Dxchiorosthens (total) v [ ]

1 2Dchioroethene (rans) v (& ]

1 2-Dwchioropropane v (%)

1 3Drchlosopropene (ais) v @

1 3Dichioropropene (Fans) v (& )

2Buanone v & )

2-Hexanone v (<)

| 4-Methyl-2-pertanone v [}

Acetone v 3

FESS 5 3. e e 4

s B



TABLE E-1.D (continued)

POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16 1992)
STREAM SEGMENT (COH/WQCC) SURFACE WATER QUALITY STANDARDS
ALl VALUES ARE REPORTED IN ug/ UNLESS OTHERWISE NOTED

Segment 4 & 5 Stream Glassificatsen and
Water Guality Standards. (5) (23

Straam Segmant Table Table 2

7 ) Fadiormichdes (6)
Aade Chromec Woman {Walenit
Type [Method Yaue Valve Creek ICreek
Pasameter ) L(3)
Acrylonitrile v [& ] 0.058
Benzens v &)
Bromodichioromethane v (&)
Bromoform v [&]
Bromomethane v [ ]
Carbon Desulfide v (&7
Carbon Tetrachloride v [ )
Chionnated Benzenes v/isv (&'
Chiorobenzene v & ]
Chioroethane v [&]
Chioroform v (&) 019
Chioromethane v 3
Dibromochioromethane ) 3
Dichloroethenss \ ©
Ethylbenzene v (]
Ethylene Dibrormde v (3C)
Ethylene Oxide v
Halomethanes V' (&) 019
Moethylene Chloride v 3 i
Styrene v 3 |
Tetrachloroethanes v (&) (Y]
1 2,2 Tetrachloroethene v @ i

tene v (]

Aioroethanes v 3 !
+ 1 1 Tnchioroethene v (k] ,
Viryl Acetate v (3 ,
Xylenes (Total) v & !




TABLE E-1.D (continued)

EXPLANATION OF TABLE AND ENDNOTES

CDH = Colorado Department of Health
EPA = Enwonmental Protechon Agency

pCil = picocunes per ites

PCB = polychionnated biphenyl

RFP = Rocky Flats Plant

85 = spedific species

THM = Total Trihalomethanes bromoform, chioroform, bromodichloromethane dibromochioromethane
TIC = Tentatively ldentified Compound

TVS = Table Vajue Standard (hardness dependent) see Table i m (2)
ug/l = micrograms per Rter

WQCC = Water Quality Control Commussion

(1) In the absence of spacific. numeric standards for non-naturally occurring organics, the nerrative standard is interpreted as zero with enforcement based on
prachcal quantification levels (PQLs) as defined by CDHWQCC or EPA

{2) Segment 5 has a goal qualifier for all use classifications.

(3) See Altachment 1 for analytical methods with correspending detection imits.
sbbreviations are E=EPA, SW=5W848; a=detected as total, b=detected as TICs or with methad modificaons; c~not routinely montored d=momtored in
discharge ponds e=modure-individual isomers detected

(4) Type abbreviatons are” A=anion B=bactena; C=cabon; D=diowin, E=slement; FP=field parameter H=herbicids IN=inorganic; M=metal, P=pesticide
PP=pestiacde/PCB R=radionuclide SY=semi-volatils V=voiatie

(5 MDL for Radium 228 is 0.5, MDL for Radium 228is 1 0

(6) Thess parameters are to be mantamed at the lowest practical level. See section 31 11 ) () in (a)

(7) Where the standard is below (more stiingent than) the PQL, the PQL 15 interpreted 1o be the compliance level.

(a) COH/WWQCC Colorado Water Quality Standards 3.1 0 (5 CCR 1002-8) 1/15/1974 amended 10/8/1901

) COHWQCC Classifications and Numeric Standards for § Platte River Basin, Laramie River Basin, Republican River Basin,
Smoky Hill River Basin 3.8.0 (5 CCR 1002-8) 4/6/1981 amended 7/16/1002 Ste-specific standards may
become basin-wide m 1963 with modifications.




- TABLE E-1E
POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS
SOIL CONTAMINANT CRITERIA

—



TABLE E-1.E

POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16, 1992)
SOIL CONTAMINANT CRITERIA
ALL VALUES ARE IN mg/Kg UNLESS OTHERWISE NOTED

Type  {Method
Parameter ¢ty i
Chionde A E325
Cyanide (Pree) A 8335 4416E+0 ([4416B+0
Fleonde A B340
N as Nitrate A B35t
N a3 Nitrate+Nitrite A EB3531
N as Nimte A B354.1
Seifate A B375 4
Ssifide H2S Undissociated A B376.1
Coliform (Pesal) B SM221C
Ammonia as N C E350
Dioxia D (7
Boroa E SW6010(2B)
Chionne Total Resrduaf B SM4500
Sslfor B
Dussolved Oxygea FP SM4500
pH (Staadard Usits) FP E1503
Speerfic Conductanee FP E1201
T+wpenature (Degrees Celnms) FP
nnity IN E3101
wocstos N
Total Dissolved Solids IN B160.1
Total Organic Catbon IN B4151
Alsmiasm M (2)
Astimony M ) 6309E [6309E02
Arsemie M (¢4} 3155E-01 J3ISSE-01
Assemc [I1 M
Arseaic V M
Bansm M (2) 6309E+0 |6.309E+0
Beryllium M )
Cadminm M (2 6309 E-02 |6.309B-02
Calciam M 2)
Cestum M (2)
Chrominm M 2 3155E-01  {3155B-01
Chromium Il M
Chromism V1 M B2185
Cobalt M 2
Copper M @
Iroa M @
Lead M 6] ) H
Lithium M (2]
Magaciinm M ()]
Maagancse M @
Mercury M (2) 1.262E-02 ({L262E-02
Molybdennm M (2)
Nackel MM @ i I
Potassium M (rA]
{Selensam M (2) 6.309 B-02 {6309 B-02
Sitver M [74] 3155501  J31SSE-01
|Sodism M (2)
susm M @
an M 2 1893E-02 [1893B-02
M (2)
Titamam M SW6010(2B)
Tuagsten M SWe010(2B)
Vanadism M (2)
Zine M (2




TABLE E-1.E (continued)

POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (Decensber 16, 1992)
SOIL CONTAMINANT CRITERIA
ALL VALUES ARE IN ng/Kg UNLESS OTHERWISE NOTED

Panametes

x

Aldicarh

Aldicsrh Sulfoae

Aldiesth Suifoxide

Aldns

Carbofuran

Chioramil

Chlordane

Chlorpynifos

DDT

DDT Metabolsts (DDD)

DDT Metabolite (DDE)
Demeton

Diszisoa

Diecldria

Eadosslfan ]

Eadosulfaz Il

Eadosuliss sulfate

Badna

Badna Aldehyde

Eadria Ketone

Guthion (Azinphos methyl)
Heptashior

Heptachlor Epozide
Hexacklorocyeloh Alpha
'Ll i, Yy 1ak , B.h
Hexachjorosyclokexane (HCH or BHC)
Hezachioroeyclohemane, Delta
H Rl y 1ok ook 1 (Tohl)
Hexachlorosyclohexane Gamma (Liadane)
Malathjon

Methoxyshior

Marex

Oxamyl (Vydate)

Parsthson

Toxzsphene

Vaponite 2

Aroclor 1016
Aroclor 1221
Aroelor 1232
Aroslor 1242
Aroclor 1248
Aroclor 1254
Arxoclor 1260
PCBs (Total)

2,4,5-TP Silvex
2,4-Dichlorophenoxyacstie Asid(2,4-D)
Acrolein
Atrazine
Bromacil
Dalapon
Dinocseb
Diguat
Eadothall
Glyphosate
Picloram
Simazine

|Amenicium (Total) (pCUL)

b L B L R LR LA LELL AL ELLELRLLLELELE XXX XN RN

S3IIIIIR

¥ ZXZTIIXTXEIXTX

8588598888 B

§ 599993399

5598

°F

CECI Y CEEEEEER

1.944 B+01

3109E+0
5.962 B-02
9.902 B-01

1292 B-03

1004 E+0

3345 B+0
8346 B-01

2633 E+04

7909 E+01

123 B+01

9.905 B+0
LOSS E+02
1181 E+0

6.309 B-02

1.262 B-05

1262 B-03

2524 B-03
12628-03

6.309 B-01

3155 B-02

3155 B-03
6.309 B-02

315 B+0

e o v AR BTt
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TABLE E-1.E (continued)

POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (Descmber 16, 1992)
SOIL CONTAMINANT CRITERIA
ALL VALUES ARE IN mg/Kg UNLESS OTHERWISE NOTED

PEDERAL ISTATE
PENCHMARKS (s) BENCHMARES () |
Moximnsi stiowed
Coueestration jCouneentratian
f&)ﬂb& ILIQUIDS —LDL‘ID& LIQUIDS
(PPM) (mgl) (PEM) {ell)
Typr  {Mcthod
Parameter )y g‘zi
Amenicium 241 (pCiN1) R
Cestum 134 (pCi/l) R
Cesinm 137 (pCift) R
Gross Alphs (pCill) R SopCi/g
Gross Beta (pCU1) R 50.0pCi/g
Plutonium (Total) (pCi1) R
Plstoninm 2384239+ 240 (pCiNl) R 09 pCl/g
Radium 226+228 (pCif1) R
Stroatium 89+90 (pCI1) R
Stroatzam 90 (pCifl) R
Thonum 230+232 (pCiNl) R
Tritium (pCiN) R
Ursaism 233+234 (pCIN1) R
Uransum 235 (pCifl) R
Urasiem 238 (pCifl) R
Uransum (Total){pCil) R
12,4.5-Tetrachlorobenzene sv (2B) S603B+01 [6309B-02
1,2.4-Trnichlorobenzene sv {2) 1217E+04 |4.4165E+0
1 2-Diehlorobenzene (Ortho) sv 2) 4999B+03 [3.785B+0
“hphenylhydranne sV (2B) 6916 E-04 [2524 B-04
ichlorobeazene (Meta) sV (2) 4790B+04 11.893E+0
Jichlorobeazene (Para) sV (2) 2650E+02 |47T32E 01
2,4 5-Trichlorophenol sV @ 2101 E+04 [2.524 B+01
2,4,6-Trichlorophenol sv (2) 3536E-01 [1262E 02
2,4-Dichlorophenol sV 2) 4.329E+04 |6.309B-01
2,4-Dimethylphenol sV fes) 1248 E+01 (1262 Ot
2.4-Disitrophenol sV 3] 2296 E+01 |4.416E-04
2,4-Disstrotolsene sV (2)
2,6-Danstrotolucac sV 2
Z-Chloronaphthalene sV (2)
2-Chlorophesnol sV (2) 4412E+04 (1262 B+0
2 Mcthylasphthalene sv )
2-Methyiphenol sV )
Z-Nitrossilize sV 2
2 Nitrophenol sv )
3,3 Dichlorobennndine sV (¢)) S656E-02 |5047B-04
3-Nitroaniline sV )
4 6-Dimitro-2 mcthylphenol sv (2)
4-Bromopheayl pheayl-cther sV (2)
4-Chloroanihae sV {2)
4-Chlorophenyl phenyl-ether sV (1)
4-Chloro-3-methyiphenol sv (24}
|4-Methyiphenol sV (2
4-Nitroasiliae sv (2)
4Nitrophenol sv (2)
Accaaphthesc sV [v4]
Asthracene sv 2 7701 E+01 [1.262B-02
Beazzdine sv (2BC) 1262B-06 {1.262E-06
Beazoie Acid sv (2)
Beazo(s)anthracenc sv (2) 9690E-02 16.309 B-05
Benzo(a)pyreac sv (2) 3.8675E-02 (1893E 03
Benzo(b)fluoranthens sV (2) 1.643E-04 |1.262B-04
Reazo(ghi)perylene sV (2)
o(k)isoranthene sv () 7790 B+02 [2.524 B-02
yi Alsohol sV (2)
-4 2-Chlorocthoxy)methane sV (2)
b1s(2-Chlorocthyl)ether sv [¢2] 1893E-04 [1L893E-04
bis(Chloromethyl)cther sv
bis(2-Chloroisopropyl)ether sv (2) 2234 E+03 [6.309 E+0
b1s(2- Ethylhexyl)phthalate (Dr(2-cthylhexyl)phthal] SV 2) 4210E+01 |1893E-02




TABLE E-1.E (continued)

POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (Deocmber 16, 1992)
SOIL CONTAMINANT CRITERIA
ALL VALUES ARE IN ng/Kkg UNLESS OTHERWISE NOTED

oo

Parameter 1)y

Butadicne v

Butylbenzylphthalate sV (2) 6375 E+04 |5.678 B+0
Chlonaated Bthers sV (2)

Chlorinated Napthalenes sv (2)

Chloroalkylethens sv 7(2)

Chrysenc sV 2 L516B+01 |1.262B-03
Dibenzofaraa sv (2)

Dibenz{a,h)anthrascac 34 2) 7318 B-03 |4.416B-06
Dichlorobenzencs sv (2)

Dacthyiphthalate sV 2) 4.795 B+05 [L893B+02
D1(2-cthylhexyt)adipate sV 1

Dimcthylphthalate sV (2) 9232B+06 {2524 B+03
Dh » butylphthaiate sv (2)

D1 n-octyiphihalate sV [73) 3441 E+04 jA785 B+0
Ethyleac Glyeol sv (20)

Fluoranthene sv (2) 2971 E+04 [1.262E+0
Fizoreac sv 2 LOM8E+01 [1.262E 02
Formaldehyde sV

Haloethers sV 2

Hexachlorobeazene sV 2 2.619E-01 [1.262B-04
Hexachlorobutadicae sV (2) S139E+0 |3ISSE-03
Hexzachlorocyclopentadiene sv [v4) 8203 EB+03 |1.262B+0
Hexzachlorocthane sV (2) 2956B+0 [1L993B-02
Hydnaziae sv 6.309B-05 |6.309B-05
Indeno(1,2,3-ed)pyrene sv o 2970E+04 (1262B-03
Isophorone sv (2) 1345 B+04 |4.416B+01
Naphthalene sv 2 3 738 B+05 (6309 B+01
Nitrobeazeae sV (2) 635TE+0 [1L262B-01
Nitrophosols sV 2)

Nitrosamines sV (2)

N Nitrosodibutylamine sv (2B)

N Nitrosodicthylamine £ 44 (2B)

N Nitrosodimethylamine v (2B)

N Nitrosopyrrolidiae sV (28) L262B-0¢ [1.262B-04
N Nitrosodipheaylamine sV (2B) 6309E-05 [6.309E-05
N Nitroso-di a-dipropylamine sV (2B)

Pentachlonnated Ethanos sV (28)

Peatachlorobenzene sv (2B) 2234 E+03 [1.303B-04
Pentachlorophenol sv 2 2917B+03 |1262E+0
Phesanthrenc sV (r4] L39S E+01 |1.262B-02
Phesol sv (2) 2051 E+04 [1.262B-02
Phthalate Estens sV 2

Polynsclear Aromatic Hydrocarbons sv 2)

Pyrene sv (2) 4.076 E+05 |6.309 B+0
Vinyl Chlonde v ) LS2E-01 [1.262E-02
1,11 Trichloroethane v (2) 229EB+02 [1.262B+0
1,1,2,2-Tetrachloroethane v 2 5.832B-03 |1L.262B-03
1,12-Tnchlorosthane v (2) 231SB-02 j2.785B-00
1,1 Dishloroethane v (2 1140B-02 |2254B-03
1,1 Dichiorocthene v (2) 1.270B+0 [4.416B-02
1.2-Dicklorocthane v (2) 3A717B-01  [3155B-02
1.2-Dichlorecthens (cis) v (2A) 29738401 {4416B-7
1,2-Dichlorocthene (total) v (2)

1,2-Dichloroethene (trans) v (ZA) 3641 E+01 [6309B-01
L2-Diehloropropase v (2 6995 B-01 |3155E-02
1,3-Dishloropropess (¢is) v 2)

1,3-Dichloropropene (trans) v (2)

Z-Batancae v (2)

2-Hexanone v (2)
{4-Mcthyl 2-peatanone v 2)




TABLE E-~1.E (continued)

POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (Dessmber 16, 1992)
SOIL CONTAMINANT CRITERIA
ALL VALUES ARE IN mg/Kg UNLESS OTHERWISE NOTED

PEDERAL TAIR
[PENCHMARKES s BERCHMARES
Mazimam slicsed Mazimen gilowed
Concentration Conceatration
jsoups  jHqums  jsoups  inquos
@y | e | P | (mg)
Typr  {Method
Parametsr {1y 42)
Aocetone v (2) S170E+02 }2.524 B+0t
Acrylonitrile v (2B) 3.785B-04 |3785B-0¢
Beazene v (¢A) &S79B-01 |3156B-02
Bromodichloromethane v (2) 7.546B+02 |4.4165B+0
Bromoform v [¢A)
Bromomethane v (2) 3606 E+01 {2155 B-01
Carbor Disuifide v (2) 127TE+04 {2524 B+01
Carbon Tetrachloride \4 (2) 1408E+0 (3153 B-02
Chionzated Boazcacs VISV ((2)
Chiorobeazene v (2) 1526 B+02 {6.309E-01
Chlorocthane v 2
Chioroform v @ 4968E-01 [3785B-02
Chloromethane v [¢4]
Dibromochloromethane v (2)
Dichlorocthenes v (¢4}
Ethylbeazenc v @) 4.984 E+03 |[4.416E+0
Ethylene Dibromide v 20 6078B-04 |31SSE-04
Ethyleae Oxide v 6309E-04 [6.309B-04
Halomethanes v @)
Methyiene Chioride v (2)
~cne v le4] 2343840 13135B-02
schlorocthanes v (2)
.nachlorocthene v 2 J4S0E+0 |3155B.02
Tolsene v (2) 1173E+04 |1.262 B+01
Tnehloroethanes v 2
Trichlorocthene v ) L146E+0 |315SE-02
Viayl Asctate v (0)]
gena (total) Vv (2)




TABLE E-1.E (continued)

EXPLARATION OF TABLE AND ENDNOTES

CDH = Colorado Departinent of Health

EPA = Exwircamestsl Protestion Agency

PCVp = proocunss per gram

PCB = polychlonosted

RCRA =R G Regovery Act

RFP = Rocky Flats Plant

SDWA = Safe Drmkzg Water Act

TIC = Tentatively Identified Compound

myKg = milhgrame per kilogram

(1) Type abbx are: A=amon; Babacteria; Cmoation; D = dicssic; B al PP=fisid p Hahorbiside; INwinorganics M=metal P=pesticide;
PP= pesticide/PCB, Ruradhonuclide; SVmsemivelatile; Vavolatile

(2) See Attackment 1 for sualytioal methods with ecrresponding analytes and detrction lumits

sbbrovations are: E=BPA; SW=SWiié A=detestad as total; Badatested as TICk; C=not routinely d; D=mositored in discharys posds;

" Amnclual & 2

(a) EPA Guidenos 9347.3-49FS, A Guide to Dahsting of RCRA Wastas for Superfund Ressedial Responses: Based on Heulth-based 10-6 visk, duveloped for
delisting hazardous wastes and waste residuals.
(b) Valuee detived from Colorado Radistion Coatrol Rules and Regulations, 1965 as amended 1990,




TABLE E-2
COLORADO AIR QUALITY CONTROL COMMISSION
STANDARDS, REGULATION 3




TABLE E-2
COLORADO AIR QUALITY CONTROL
COMMISSION STANDARDS

(State of Colorado, Regulation 3)

Criteria Pollutants (NAAQS)

CO, SO,, NO,, Particulate Matter (TSP), O,, Pb

P - I IP for M Iy
Primary Std Secondary Std
Annual 75 pg/m* 60 pg/m? Annual arthmetic mean
24-Hour 260 pg/m® 150 pg/m? Not exceeded more than 1x/year
Sulfur Dioxide) - Colorado SIP
Incremental ---> Category 1 Category 2 Category 3
Annual Anthmetic Mean 2 pg/m® 10 pg/m? 15 pg/m’
24-Hour Maximum 5 pg/m® 50 pg/m* 100 pg/m®
3-Hour Maximum 25 pg/m’ 300 pg/m? 700 pg/m*
n d - Color IP for Metropohtan Denver
Averaging Time/Standard 1 hour 160 pg/m®
n Monoxide) - T IP for Metropolitan Denver
Averaging Time/Standard 8 hour 10 pg/m’
Averaging Time/Standard 1 hour 40 pg/m’
Nitrogen Dioxide) - rad for Metropolitan Denver
Averaging Time/Standard Annual 100 pg/m®

P d lor IP

Averaging Time/Standard Quarter 1.5 pg/m?

AW Dybdahl, x8667



TABLE E-2
COLDRADO AIR QUALITY CONTROL
COMMISSION STANDARDS

(State of Colorado, Regulation 3)

Colorado PSD (Prevention of Significant Deterioration) Requirements

Significant rate of emissions per enussions unit that would equal or exceed any of the foliowng 1 tons per year

(tpy), emit or potential to emit.
CO 100 tpy

NO,. 40 tpy (NO + NO,)
SO,. 40 tpy

Particulate Matter: 25 tpy of PM cmssions (TSP)
PM-10 Emssions. 15 tpy, particulate aerodynamic diameter < 10 pm

Ozone 40 tpy of VOC (precursor for O,)
Pb 06 tpy

Fluondes 3 tpy

H,SO, mist 7 tpy

HS 10 tpy

Total reduced sulfur, mcluding H,S 10 tpy
Reduced sulfur compounds, including HS 10 tpy

Total tetra- through octa-chlonnated dibenzo-p-dioxns and dibenzofurans. 3.2 grams/year, 3.5x10° tpy

23,7,8 -TCDD (tetrachlorodibenzo-p-dioxin)
Mumcipal waste combustor orgamcs

Metals, measured as particulate matter 14 Mgrams/year, 15 tpy
Municzpal waste combustor metals

Acad gases, measured as SO, and HCL 36 Mgrams/year, 40 tpy
Municipal waste combustor acid gases

AW Dybdahl, x8667

o
EREe: =2

D B aml o S

PR



Colorado PSD Requirements for Particular Pollutants

TABLE E-2

COLORADO AIR QUALITY CONTROL
COMMISSION STANDARDS

(State of Colorado, Regulation 3)

New Stationary Source Emissions or Net Emissions Increase from a Modification --> PSD

Particular pollutant emissions from a new major source or major modification, which would cause air quality
impacts 1n any area of Colorado, less than the following amounts, not subject to BACT, monitoring and analysis
requirements (Amounts at 25 @ C and at one atmosphere (1013 milhbars))

co

NO,

PM TSP

PM 10

SO,

Pb

Hg

Be

Fluondes
Vinyl chlonde
Total reduced sulfur
HS

Reduced sulfur
compounds

AW Dybdahl, x8667

8 hour average
Annual average
24-hour average
24-hour average
24-hour average
3-month average
24-hour average
24-hour average
24-hour average
24-hour average
1 hour average
1 hour average

1-hour average

575 pg/m’
14 pg/m®
10 pg/m’

10 pg/m’

13 pg/m’

01 pg/m’

025 pg/m’

1 ng/m? 0001 pg/m’
0.25 pg/m®

15 pg/m’

10 pg/m’

0.2 pg/m®

10 pg/m’



TABLE E-2

COLORADO AIR QUALITY CONTROL
COMMISSION STANDARDS

(State of Colorado, Regulahion 3)

Ambient Air Increments Over Baseline Concentrations in Colorado

Maxmum allowable mcreases over basehne concentrations for the followng:

PM - TSP Annual gecometric mean

SO, Annual arthmetric mean
24-hour maxxmum
3-hour maxmum

NO, Annual anthmetric mean

901-004 450

(TableE2)

AW Dybdahl, x8667

19 ug/w’®
37 ug/m*®
20 pg/m’
91 pg/m’
512 pg/m?

25 pg/m’
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Location

Fault zones

Flood plain

Siing of Hazardous
Waste Disposal Sites

Siimg of Wastewater
Treatment Faciliies

Siting within an area
where action mav cause
irreparable harm loss or
destruction of sigmficant
articles

.ng on or near historic

propertvy owned or
controlled bv Federal
agencv

Siting on cntical habitat
of endangered or
threatened species

Wetlands

Area affecting stream or
river

TABLE E-3

POTENTIAL LOCATION SPECIFIC BENCHMARKS

Requiremen
RCRA regulations speafy that hazardous waste treatment,
storage, or disposal must not take place within 200 feet of a
Holocene fault
Any RCRA treatment, storage or disposal facility which hes
within a 100-year floodplain must be designed, constructed and
operated to avold washout

Outhnes siting criteria for hazardous waste disposal sites

CDH Water Quality Control Dvision must approve locations of
wastewater treatment faciities

Planned actions must avoird threatemng sigmficant scientific,
prehustorical, historical, or archeological data

Action to preserve historic properties, plannming of action to
mimmize harm to National Historic Landmarks, wncluded n or
ehgible for the National Register of Historic Places

Action to conserve endangered or threatened species

Actions must mmmmuze the destruction loss, or degradation of
wetlands as defined by Executive Order 11990, Section 7

Actions must not discharge dredged or fill matenal mto wetlands
without permit

Action must protect fish or wildhfe

Citation

40 CFR 2645 18(a)

40 CFR 264 18(b)

Colorado Hazardous Waste
Act, Sections 25 15 101, 203,
208 302

Colorado Water Quality
Control Act Section 25 8 202
and 25 8 702

36 CFR Part 65, National
Historic Preservation Act

36 CFR Part 800 National
Historic Preservation Act

50 CFR Parts 200, 402, 33
CFR Parts 320-330

40 CFR Part 6, Appendix A

40 CFR Parts 230, 231

40 CFR 6 302



i

TABLE E-4
POTENTIAL ACTION-SPECIFIC BENCHMARKS"

mctions® Requirements Prerequusites for Apphcabihity™ Citation
Arr Stnpping (CAA requircments to be provided.)
Closure with No General performance standard re- Applicable to land-based umit con- 40 CFR 264 111
Post-closure Care quires chmination of need for further taimng hazardous waste ¢ Applica .
(eg, Clean Clo- maintenance and control, ehmination  ble to RCRA hazardous waste
sure) of post-closure escape of hazardous (listed or charactenstic) placed at
waste, hazardous constituents, leach- site after the effective date of the
ate, contaminated run-off, or hazard- requirements, or placed mto an-
ous waste decomposttion products other umt. Not applicable to
matenal treated, stored, or dis
posed only before the effective
date of the requirements, or if
treated m-situ, or consohdated
within area of contamimation. De
signed for cleanup that will not
requre long-term management
Designed for cleanup to health
based standards
Dasposal or decontamination of equip-
ment, structures, and soils May apply to surface impound 40 CFR 264 111
ments and contamner or tank liners 40 CFR 264178
Removal or decontammation of all and hazardous waste residues, and 40 CFR 264 197
waste residues, contaminated contain to contaminated soil, mncluding soil 40 CFR 264.288(0)(1)
ment system components (e g., liners, from dredging or soil disturbed 1n and 40 CFR 264.258
dikes) contaminated subsoils, and the course of dnlling or excava-
structures and equipment contaminat tion, and returned to land
ed with waste and leachate, and man
agement of them as hazardous waste
Meet health-based levels at umt 40 CFR 264.259

*Currently on RCRA, CHA, and SDWA requirements are mcluded Additional action-specific requirements will be added
as additional statutes are analyzed

"Action alternatives from ROD keyword index, FY1986 Record of Decision Annual Report, January 1987, Hazardous Site

Control Dmision, EPA.

Requirements have been proposed but not promulgated for air stripping, hybnid closure, gas collection and miscellaneous
treatment When these regulations are promulgated, they wall be included 1n the matrix.

“Some action speafic requirements hsted may be relevant and appropnate event if RCRA defimitions of storage, disposal, or
hazardous waste arc not met, or if the waste at the site 1s ssmilar to but not identifiable as a RCRA hazardous waste



TABLE E4
POTENTIAL ACTION-SPECIFIC BENCHMARKS*®

Closure with  Ebmmate free liquids by removal or  Applicable to land disposal of 40 CFR 264.228(a)(2)
Waste In-place solidification. hazardous waste. Applicable to 40 CFR 264.228(a)(2)
RCRA hazardous waste (listed or 40 CFR 264.258(b)
Stabilization of remammg waste and charactenstic) placed at sito after -
waste residucs to support cover the cffective date of the require-
meats, or placed into another unst.
Not applicable to matenal treated,
stored, or disposed only before the
cffective date of the requirements,
or if treated m-situ or comsolidated
within area of contamnation.
Installation of final cover to prownde 40 CFR 264310
long-term minmmzation of mfiitration
30-year post-closure carc and ground- 40 CFR 264310
water monitoring.*
Comprechensive  Estabhshes basic requirements for DOE 5480 14
Environmental mmplemeantation of the Superfund at
Response, Com- DOE facilities.
pensation and
Liability Act Pro- -
gram
Contamner Storage Contamers of RCRA hazardous waste  Storage of RCRA hazardous waste
must be (listed or charactenistic) not meet-
mg small quantity generator crte-
» Mamtaned m good condition, na held for a temporary penod 40 CFR 264 171
» Compatibic with hazardous waste  greater than 90 days before treat- 40 CFR 264 172
to be stored, and ment, disposal, or storage clse-
e Closed durning storage (except to where (40 CFR 264 10), i a con-
add or remove waste) tamner (i.c., any portable device m
which a material 15 stored, trans-
Inspect contamer storage arcas weekly ported, disposed of, or handled)
for deterioration. A generator who accumulates or
stores hazardous waste on-site for
90 days or less mn comphance with
40 CFR 26234(a)(1-4) 1s not sub-

ject to full RCRA storage reguire-
ments Small quantity geaerators
are not subgect to the 90-day Emit
(40 CFR 26234 (c),(d), and (¢))

‘Regional admumstrator may revise leagth of post-closure care period (40 CFR 264 117)
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TABLE E4
POTENTIAL ACTION-SPECIFIC BENCHMARKS*

Requrements

Prerequusites for Apphicabality™

Citation

Container Storage
(Continued)

Construction of a
New Surface Im
poundment (see
Closure with
Waste In-place
and Closure with
No Post-closure
Carce)

Place contamers on a sloped, crack-
free base, and protect from contact
with accumulated hqud. Prowvide
containment system with a capacity of
10% of the volume of contamners of
free hquds. Remove spiled or
leaked waste n a timely manner to
prevent overflow of the containment

system

Keep contamers or ignitable or reac
tive waste at least 50 feet from the
facility’s property hine

Keep incompatible matenals separate
Separate incompatible matenals
stored near ecach other by a dike or
other barner

At closure, remove all hazardous
waste and residues from the contam
ment system, and decontaminate or
remove all contamers, liners

Storage of banned wastes must be m
accordance with 40 CFR 268 When
such storage occurs beyond one year

the owner/operator bears the burden
of proving that such storage 1s solely
for the purpose of accumulating suffi

cent quantities to allow for proper
recovery, treatment, and disposal

n
Use two hners, a top hner that pre
vents waste mugration wnto the hner
and a bottom hner that prevents
waste mugration through the Lner
(throughout the post-closure period)

Design hiners to prevent failure due to
pressure gradients, contact with the
waste, chmatic conditions, and the
stress of installation and daily opera
tions

Provide a leachate collection system
between the two hners

Use a leak detection system that wail
detect leaks at the earhest possible
time

RCRA hazardous waste (listed or
charactenistic) currently being
placed 1 a new surface impound
ment, or usc of replacement or
lateral extension of existing land-
fills or surface impoundments.

40 CFR 264 175

40 CFR 264176

40 CFR 264177

40 CFR 264 178

40 CFR 268.50

40 CFR 264.220

40 CFR 264.221

40 CFR 264.221

40 CFR 264.222



TABLE E4
POTENTIAL ACTION-SPECIFIC BENCHMARKS*

Actions®

Requirements

Prerequisites for Applicability*

Construction of a
New Surface Im-
poundment (sce
Closure with
Waste In-place
and Closure with
No Post-closure
Care)
(Continued)

Dike Stabihzation

Groundwater Monitonog:

Estabhsh a detectson monstoring pro-
gram (26498) Establsh a comph-
ance monstoring program (264.99) and
corrective action monitoring program
(264 100) when required by 40 CFR
26491. All momtoring programs
must meet RCRA geacral groundwa-
ter momitoring requircments (264 97)

Design and operate facility to prevent
overtopping duc to overfilling; wind
and wave action, ramfall, ren-on,
malfunctions of level controllers,
alarms, and other equpment; and

human error

Construct dikes with sufficent
strength to prevent massive failure

Inspect lmers and cover systems dur-
ng and after construction.

Inspect weekly for proper operation
and mntegnty of the containment de-
vices.

Remove surface impoundmeat from
operation if the dike leaks or there 1s
a sudden drop m hquid level.

At closure, remove or decontammate
all waste ressidues and contaminated
matcnials. Otherwise, free hquids
must be removed, the remaming
wastes stabilized, and the facihity
closed 1n the same manner as a land-
fill.

Manage ignitable or reactive wastes
so that &t 1s protected from matenals

or conditons that may cause i to
ignite or react.

o B N e RS X g W el

Creation of a ncw landfill unit to
treat, store, or disposc of RCRA
hazardous wastes as part of a
remedial action.

40 CFR 264.221

40 CFR 264.221

40 CFR 264.226

40 CFR 264.226

40 CFR 264.227

40 CFR 264.228

40 CFR 264.227



TABLE E-4
POTENTIAL ACTION-SPECIFIC BENCHMARKS"*

aActions® Requirements Prerequusites for Applicability™ Citation
Discharge of  Best Avaiable Technology Point source discharge to waters 40 CFR 122.44(a)
Treatment System  Use of best available technology eco-  of the United States.

Effluent nomucally achievable 1s required to

control toxic and non-conventional .
pollutants Use of best conventional
pollutant control technology 1s
required to control conventional pol-
lutants. Technology-based hmitations
may be determined on a case-by-case

basis

Water Quality Standards 40 CFR 12244 and
Applicable Federally-approved State State regulations ap-
water quality standards must be com proved under 40 CFR
phed with These standards may be 131

i addition to or more stringent than
other Federal standards under the
CWA*

Discharge hmitations must be estab- 40 CFR 122.44(c)
hished at more stringent levels then

technology based standards for toxic

pollutants

40 CFR 125100
Develop and mplement a Best Man
agement Practices program to prevent
the release of toxic constituents to
surface waters

The Best Management Practices pro- Discharge to waters of the U.S 40 CFR 125104
gram must

o Estabhsh speafic procedures for
the control of toxic and hazardous
pollutant spills

“Waters of the US 1s defined broadly m 40 CFR 1222 and mcludes essentially any water body and wetland

Section 121 of SARA exempts on-site CERCLA activities from obtaining permits However, the substantive requirements
of a law or regulation must be met In particular on-site discharges to surface waters are exempt from procedural NPDES permut
requrements  Off site discharges would be required to apply for and obtain an NPDES permut

"Federal Water Quality Cniteria (FWQC) may be relevant and appropriate depending on the designated or potential use of

t-= water, the media affected, the purposes of the criteria, and current information. (CERCLA Section 121(d)(2)(B)(1)) FWQC

he protection of aquatic hfe wll be relevant and appropriate when environmental factors (e g, protection of aguatic
_amsms) are bemg considered. (50 FR 30784 (July 29, 1951))3



TABLE E+4
POTENTIAL ACTION-SPECIFIC BENCHMARKS*

Actions®

Requirements

Citation

Discharge of
Trcatment System
Effluent (Contin-
ued)

Discharge of
Dredge and Fill
Matenal to Waters
of the United
States and Ocean
Waters

» Include a prediction of direction,
rateofﬂowndtonanf

Momitoning Requircments.
Discharge must be mositored to as-

surc comphance Discharge will mon-
itor*

¢ The mass of each pollutant

o The volume of cffluent

» Frequency of discharge and other
measurements as appropriate

Approved test methods for waste con-
stituent to be momtored must be fol-
lowed. Detailed requirements for
analytical procedures and quality con-
trols are prownided.

Sample presemnon procedures. con-
allow-

The four conditions that must be
satisfied before dredge and fill s an
allowable alternative are:

e There must be no practical akter-
natwve,

» Discharge of dredged or fill mate-
nal must not cause a violation of
State water quality standards, vio-
late any appheable toxmc effluent
standards, jcopardizc an eadan-
gered species, or mjure & manne
sanctuary

Capping, dike stabihzation, con-
struction of beams and levees, and
disposal of contammated soil,
waste matenal or dredged matenal
are examples of activitics that may
mvolve a discharge of dredged or

40 CFR 12241()

40 CFR 136 1-136 4

40 CFR 122.41()

40 CFR 230
33 CFR 320-330



TABLE E4
POTENTIAL ACTION-SPECIFIC BENCHMARKS*

Actions”

Requirements

Prerequsites for Apphcabihity™

Citation

Discharge of
Dredge and Fill
Maternal to Waters
of the United
States and Ocean
Waters
(Continued)

Dredging

rgency Plan

» Preparedness
and Response for
Operations

Environmental
Comphance Issue
Coordmation

Environmental
Protection Safety
and Health Protec
tion Information
Reporting
Requirements

Excavation

e No discharge shall be permutted
that will cause or conatribute to
signsficant degradation of the wa-
ter

¢ Appropnate steps to mmmuze ad
verse effects must be taken

Determine long- and short-term ef
fects on physical, chemical, and bio-
logical components of the aquatic
ecosystem

Removal of all contaminated soil

Dredging must comply with Section
10 of the Ruvers and Harbors Act and

U.S Army Corps of Engineers regula
tions

Provide coordination direction of
planning, preparedness, and response
to operational emergencies m which
there 1s a potential for personal inju
ry, destruction of property, theft or
release of toxic, radioactive, or other
hazardous matenal which present a
potential threat to health, safety, or
the environment

Establishes DOE requrements for
coordination of significant environ
mental comphance issues

Estabhishes requirements and proce
dures for reporting information having
environmental protection, safety, or
health significance for DOE opera
tions

Movement of excavated matenals to
new location and placement 1n or on
land will tnigger land disposal restric
tions for the excavated waste or clo-
sure requrements for the umt m
which the waste 1s bemng placed.

Area from which matenals are exca-
vated may requirc cleanup to levels
established by closure requirements

RCRA hazardous waste placed at
site after the effective date of the
requrements, or placed nto an
other umt.

Dredging m navigable waters of
the United States

Matenals contaimng RCRA haz-
ardous wastes subject to land dis-
posal restrictions are placed 1n an-
other umit

RCRA hazardous waste placed at
site after the effective date of the
requircments.

See Closure m this
Exhibat

33USC 403
33 CFR 320-330

DOE 55002

DOE 5400.2A

DOE 54841

40 CFR 268 (Subpart
D)

See Closure mn this
Exhibit



TABLE E+4
POTENTIAL ACTION-SPECIFIC BENCHMARKS*

Requirements

Prerequisites for Applicability

Citation

General Environ-
mental Protection

Land Treatment

Establishes eaviroameatal protection
program requircments, authonifies,
and responsibilitics for DOE opera-
tions for ensuring comphance with
federal and state environment protec-

tion laws and regulahons, federal
exccutive orders, and mtcrnal depart-
ment pohcies.

Prior to land treatment, the waste
must be treated to BDAT levels or
meet a no mugration standard.

Ensure that hazardous constittents

arc degraded, transformed, or immo-
bilized withun the treatment zone

Maximum depth of treatment zone
must be no more than 1.5 meters (5
feet) from the mital soil surface and
more than 1 meter (3 feet) above the
seasonal high water table

Demonstrate that hazardous constitu-
ents for each waste can be completely

degraded, transformed, or immob
hized m the treatment zone

Minimize runoff of hazardous constit-
uents.

Mamtain runon/runoff control and
management system

Specaial appheation conditions if food-
chan crops are grown m or on treat-
ment zone

Unsaturated zone monstoring.

Speaal requirements for ignitable or
reactive waste.

Speaal requirements for ncompatible
wastes.

Special testing and location require-
ments for certain hazardous materials.

sl nEE o Ao

L
H
§
i

RCRA waste numbers F020, F021,
F022, F023, F026, F027 (dioxmn-
containing wastes)

A hidoies o~ [opeS

DOE 5400.1

40 CFR 264271

40 CFR 264271

40 CFR 264271

40 CFR 264273

40 CFR 264273

40 CFR 264.276

40 CFR 264.282

40 CFR 264283



TABLE E-4
POTENTIAL ACTION-SPECIFIC BENCHMARKS"*

actions® Requirements Prerequisites for Apphicability™ Citation
National Ambient National ambient air quality standards Remedial actions at Operable CAA Section 109 and
Air Quality have been set to attamn and mantamn Unit 2 that may result in new 40 CFR 50
prnmary and secondary standards to sources of air emussions include
protect public health and the environ inaneration, excavation, and arr -
ment Requrements include a major stnipping of contammated ground
source permit, prevention of sigmfi water
cant deterioration permit, non-attain-
able area permut, and vissbality permat
National Enwviron ¢ Determination of level of docu
mental Policy Act mentation required
- All New Projects ¢ Screen, review and assess potential
environmental impacts
¢ Early submittal of an environmen
tal checkhst to NEPA comphance
committee
Operation and  30-year post-closure care to ensure 40 CFR 264.310
Maintenance that site 1s mantained and momtored Land disposal closure
Slurry Wall Excavation of soil for construction of
slurry wall may trigger land disposal Matenals containing RCRA haz-
restrictions ardous waste subject to land dis-
posal restrictions are placed m
another umt (See Treatment
secuon for LDR schedule Also
see Consohdation, Excavation
sections 1n this Exhibat )
Surface Water Prevent runon and control and collect 40 CFR 264.251(c),(d)
Control runoff from a 24-hour 25-year store RCRA hazardous waste treated, 40 CFR 264.273(c),(d)
(waste piles, land treatment facities, stored, or disposed after the effec- 40 CFR 264.301(c),(d)
landfills) tive date of the requircments
Prevent over-topping of surface im 40 CFR 264.221(c)
poundment
Tank Storage (On- Tanks must have sufficient structural 40 CFR 264 190
site) strength to ensure that they do not Storage of RCRA hazardous waste
obilapse, rupture, or fail. (listed or charactenstic) not meet-
mng small quantity generator crite
Waste must not be incompatible with na held for a temporary period 40 CFR 264 191
the tank matenal unless the tank 1s greater than 90 days before treat
protected by a lner or by other ment, disposal, or storage else-
means where (40 CFR 264 10), 1n a tank
(1c., any portable device 1n which 40 CFR 264 193-194

Tanks must be provided with second-
ary containment and controls to pre-
vent overfiling, and sufficent free
board mamntained mn open tanks to
prevent overtopping by wave action or
precpitation

a matenal 1s stored, transported,
disposed of, or handled) A gen-
erator who accumulates or stores
hazardous waste on-site for 90
days or less in comphance with 40
CFR 262.34(a) (1-4) 1s not subject
to full RCRA



TABLE E4
POTENTIAL ACTION-SPECIFIC BENCHMARKS®

Requirements

Prerequisites for Applicability™ Citation

Tank Storage (On-
site)
(Contmnued)

Treatment
(In a umt)

(1-4) 15 not subgect to full RCRA stor-
age requrements. Small guantity
generators are not subject to the 90-
t(ia)y)lmut (40 CFR 26234(c), (d), and
(]

Inspect the followmng: overfiling
coatrol, control equupment, momtor-
mg data, waste level (for uncovered
tanks), tank condition, above-ground
portions of tanks (to assess thewr
structural mtegrity), and the area
surroundmng the tank (to udentify signs
of leakage)

Repair any corrosion, crack, or leak.

At closure, remove all hazard waste
and hazardous waste residucs from

tanks, discharge control equipment,
and discharge confinement structures.

Store igoitable and rcactive waste so

as to prevent the waste from ignsting
or reacting. Igmtable or reactive
wastes m covered tanks must comply
with buffer zone requrements m
*Flammable and Combustible Liquids
Code,” Tables 2-1 through 2-6 (Na-
tional Fire Protection Assocation,
1976 or 1981)

Storage Prohibitjons.

Storage of banned wastes must be m
accordance wath 40 CFR 268. When
such storage occurs beyond one year,
the owner/operator bears the burden
of proving that such storage 1s solely
for the purpose of accumulating suffi-
cent quantiics to allow for proper
recovery, treatment and disposal.

Design and operating standards for
unit 1 whach hazardous waste 1s treat-
ed. (See ctations at nght for design
and operating requirements for specif-
ic unit.)

Treatment of hazardous waste mn a

umt.

40 CFR 264.195

40 CFR 264 196

40 CFR 264.197

40 CFR 264.198

40 CFR 268.50




TABLE E-4
POTENTIAL ACTION-SPECIFIC BENCHMARKS*

Actions® Requirements Prerequusites for Apphcability™ Citation
Treatment 40 CFR 264.601 (Mis-
(1n a umt) cellancous Treatment
(Continued) Unuts)
40 CFR 265.573
(Thermal Treatment
Umts)
Treatment (when  Treatment of waste subject to banon  Disposal of contaminated soil and 40 CFR 268 10
Waste will be land disposal must attain levels  debrs resuling from CERCLA 40 CFR 26811
Land Disposal) achievable by best demonstrated avail response actions or RCRA correc- 40 CFR 268 12
able treatment technologies (DBAT) tive actions 1s not subject to land 40 CFR 268 41

for each hazardous constituent in each
hsted waste, if ressdual 1s to be land
disposed If residual 1s to be further
treated, imtial treatment and any
subsequent treatment that produces
residual to be treated need not be
DBAT, if 1t does not exceed value 1n
constituent concentration in waste
extract Table for each applicable
water (See 51 FR 40642, November
6, 1986)

disposal prohibitions and/or treat-
ment standards for solvents,
dioxins, or Cabforma hst wastes
umt November 8, 1990 (and for
certain first third wastes until Au
gust 8, 1990)

All wastes listed as hazardous n
40 CFR 261 as of November 8,
1984, except for spemt solvent
wastes and dioxin-contaiming
wastes, have been ranked with
respect to volume and intrinsic
hazards, are scheduled for land
disposal prohibition and/or treat-
ment standard determmations as
follows

Solvents and dioxins Nov 8, 1986
Califorma hst wastes Jul 8, 1987

One-third of all Aug 8, 1988
ranked and hazardous
wastes

Underground mjec  Aug 8, 1988
tion of solvents and

droxins and Cabforma
hist wastes

CERCLA response Nov 8, 1988
action and RCRA correct-

1ve action soil and
debnis

Two-thards of all
ranked and hsted
hazardous wastes

All remamning
ranked and hsted
hazardous wastes
identified by
charactenstic under
RCRA section 3001

Jul 8, 1989

May 8, 1990

40 CFR 268 (Subpart
D)

51 FR 40641
52 ER 25760



TABLE E4
POTENTIAL ACTION-SPECIFIC BENCHMARKS®

Actions® Requirements Prerequisites for Applicabilicy™ Citation
Treatment (when Any hazardous waste  Withm 6
Waste will be or uentified waste  months of
Land Disposal) RCRA section 3001 the date
(Continued) after November 8, of identi- -

1984 fication

or Bisting
Treatment (when BDAT standards for spent solvent 40 CFR 26830
Waste will be wastes and dioxin-contamung wastes RCRA Scctions 3004
Land Disposal) are based on onc of four technologies @), (c)3)
(Continued) or combmations. for waste waters, (1) 42 USC. 6924(8)(3),
stem strippung, (2) biologacal treat- ©)Q3)

meant, or (3) carbon absorption [alone
or 1 a combmation wath (1) or (2)},
and for all other wastes, (4) mcmera-
tion. Any technology may be used
however, if 1t will achieve the concen-
tration levels speafied.

Worker Safety Occupational Safety and Health pro- DOE 54831A
gram for DOE contractor employees

atgovernment-ownedcontractor-oper-
ated facihities.

Health and Safety Plan must be sub- 29 CFR 1910.120
mutted.

= . LEE [ LR R



TABLES E-5A AND E-5B
F039 HAZARDOUS WASTE STANDARDS
FROM 40 CFR 268 41 AND 268 43
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Spill Control Options

Option 443 Construct Centralized Tank Farm for Spill Control/Capture

A

Option Components and Basis of Conceptual Design

Storage - The volume of tankage required for this option could vary between wide
Iimits  For instance, to provide the existing "live” capacity 1n the spill control ponds
(A-1, A-2, B-1, B-2 and C-2) would require 69 5 acre-feet of storage

For the A- and B-senies ponds, 20 5 acre-feet 1s required This volume 1s equivalent to
the basin runoff generated by a 1- to 2-year storm which would require 6 7 million
gallons of tankage and a major construction effort The peak runoff rate associated
with a 1- to 2-year, 6-hour storm 1s approximately 80 cfs in each drainage, but, 1t 1s not
practical to pump at 80 cfs because of the size of pump required Since this pumping
rate cannot practically be achieved, runoff contaminated by spills will still need to be
diverted to the existing spill ponds for temporary storage

The C-2 pond accepts both spills and normal stormwater runoff To equal its live
capacity of 49 acre-feet 1n tanks would be impractical The peak runoff rate to C-2 1s
also beyond the practical scope for diverting stormwater (1 e , 40 cfs for a 5-year event)

This option could be altered enough to be beneficial and feasible by using a lower
pumping rate and smaller storage tanks (250,000 gallons) The dimensions of a 250,000-
gallon tank are 42 feet 1n diameter and 24 feet high A single tank would serve each
of the A-, B- and C-series drainages as a primary response measure The existing spall
control ponds would be maintained for 1mitial capture and reserve capacity Water 1n
the tanks would be sampled, treated if necessary and then erther discharged or disposed

Piping - Approximately 4500 feet of 8-inch diameter PVC pipe would be required to
carry flows from Ponds A 1, B-1 and C-2 to the centralized tanks

Pumps - Three pump stations rated at 1600 gallons per minute (gpm) each would be
utilized to pump water from A-1, B-1 and C-2 to the centralized tanks These high-
volume pumps would be effective 1n 1solating a nominal amount of contaminated
runoff

Conceptual Cost Estimate

Tankage @ $1/gallon $750,000
Piping @ $30/foot 135,000
Pumps @ $70,000/cfs or $250,000/pump station 750,000

$1,635,000
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(Continued)

C Comparative Analysis Critena

C1

Cc2

C3

C4

C5

Ceé

Risk Reduction

This option would provide additional spill control/capture facilities since the
existing spill containment pond network would need to remain 1n place as a
back-up system. The use of tanks would allow a spill to be isolated from the
environment to a greater extent than s possible with the ponds

Funding and Schedule Constraints

A centralized tank can be implemented over a period of time since the existing
spill control ponds will remain as a back-up system Additional tanks could be
added later Earthwork will be required to prepare a site for the tanks

Cost-effectiveness

A centralized tank farm would require more piping than the placement of
separate tanks on each drainage, but less site preparation for tank construction

Versatility

This opuion would add versatbity to Rocky Flats Plant’s (RFP’s) pond
management system since 1t would allow a spill to be contained and isolated
while allowing the existing ponds to be available to capture a second spill or
contaminated storm runoff event

Operable Unit (OU) Interactions

This option would be independent of all known OU actions

Waste Generation

Sediments would be deposited in the existing ponds and would require

mamntenance over time Significant sediment accumulations would not be
expected 1n the tanks

L s - e o T pe R e aw T R P et . 3 .

[



DRAFT DRAFT DRAFT DRAFT DRAFT

APPENDIX F
DESCRIPTIONS OF RETAINED OPTIONS
(Continued)

Option 4 44 Construct Tanks for Spill Control/Capture on Each Drainage

A

Option Components and Basis of Conceptual Design

Storage - The volume of tankage required for this option could vary To equal the
existing "live” capacity in the basin spill ponds (A-1, A-2, B-1, B-2 and C-2) would
require 69 5 acrefeet of storage For the A- and B-series ponds, this volume 1s
equivalent to the runoff generated by a 1- to 2-year storm and would require 67
million gallons of tankage and a major construction effort The peak runoff rate
associated with a 1- to 2-year, 6-hour storm 1s approximately 80 cfs in each drainage,
but, 1t 1s not practical to pump 80 cfs because of the size of pumps required Since this
pumping rate cannot practically be achieved, runoff contaminated by spills would still

need to be diverted to the existing spill ponds for temporary storage

Similar conditions exist on the C drainage where 49 acre-feet of the live storage 1s
currently available The peak inflow rate for a 5-year storm 1s 40 cfs Pumping at the
peak flow rate and providing equivalent storage would not be practically feasible

This option could be altered enough to be beneficial and feasible by using a lesser
pumping rate and smaller storage tank capacity 1n each of the basins (250,000 gallons)
The dimensions of each tank 1n each of the three drainage basins would be 42 feet 1n
diameter and 24 feet high

Piping - Approximately 500 feet of 8-inch diameter PVC pipe will be required to carry
flows from a pump station just upstream of each of the ponds (A-1, B-1 and C-2) to the
tanks

Pumps - Three pumps, one for each tank, would be required These pumps would be
rated at 1600 gpm so that they could be able to 1solate a nominal amount of
contamunated runoff

Conceptual Cost Estimate

Tankage @ $1/gallon $ 750,000
500 feet Piping @ $30/foot 15,000
Pumps @ $70,000/cfs or $250,000/pump station 750,000

$1,515,000
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C Comparative Analysis Criteria

Ci1

C2

C3

C4

C5

Risk Reduction

This option would provide additional spill control/capture facilities since the
existing spill containment pond network wall need to remain 1n place as a back-
up system The use of a tank allows a spill to be 1solated from the environment
to a greater extent than 1s possible with the ponds This option provides larger
storage capacity compared to Option 4 4.3

Funding and Schedule Constraints

Tanks could be installed over a period of time, since the existing spill
containment ponds would remain as a back-up system Additional tanks could
be added later A considerable amount of earthwork would be required to
prepare a site for tanks of this size

Cost-effectiveness

Tanks placed in each basin would require less piping than a centralized tank
farm, but a centralized tank location would require less site preparation for
construction This option can be compared directly to Option 4 4 3 (construct
centrahized tank farm for spill control/capture) for cost-effectiveness This
option results 1n a greater expense since a higher percentage of cost would be
devoted to tanks rather than pumps and piping

Versatility

Thus option 1s versatile since it would allow a spill to be contained and 1solated
and keep the existing ponds available to capture a second spill or contaminated
storm runoff event This option provides more versatility than a centralized

tank farm because 1t places a separate spill containment tank in each basin and
provides a greater total volume of tanks

OU Interactions

This option would be independent of all known OU actions

v o g avm T
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Waste Generation

Sediments would tend to accumulate 1n the existing ponds and would require
maintenance over ume Significant sediment accumulations would not be

expected 1n the tanks

Option 4 48 Utilize Existing Ponds A-1, A-2, B-1 and B-2 for Spill Control/Capture

A

Option Components and Basis of Conceptual Design

Storage - Utihize existing ponds for storage and maximize "live” storage to the extent
possible The current maximum drawdown 1s to the 30 percent capacity level for all
spill containment ponds An analysis should be conducted to determune if thus
maximum drawdown can be increased for any or all of the spill containment ponds 1n
order to provide more "live" storage

Conceptual Cost Estimate

Negligible costs would be required to implement this option

Comparative Analysis Criteria

C1

C2

Risk Reduction

This option would provide two storage facilities 1n series on each of the A and
B drainages The C drainage would have a single storage pond This would
allow for system redundancy which increases the opportunity for isolation of
a spill This option could provide additional spill control/capture volume by
utihizing more "live" storage than currently exists and would not depend on
pumps or pipes to capture contaminated runoff

Funding and Schedule Constraints

This option requires munimal expenditure and could be implemented
immediately Funding should be provided to address dam maintenance and dam
safety concerns which were raised 1n the Army Corps of Engineers (COE)
report released 1n 1993 (COE, 1993)
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C3 Cost-effectiveness

This option could be implemented for minimal cost and would provide effective
spill control storage Providing storage in ponds is more economical than

storage in
C4 Versaulity

The use of four spill control/capture ponds 1s a versatile option because 1t
allows for runoff contamunated by spills to be 1solated from the remainder of

the pond system
C5 OU Interactions

This option would be independent of all known OU actions

C6 Waste Generation

Sediments would accumulate 1n the ponds and would require maintenance over
time

Option 449 Consohdate Existing Spill Control Ponds to One Per Drainage
A Option Components and Basis of Conceptual Design

Storage - Consolidation of ponds would most likely involve enlargement of the largest
spill pond on each drainage, namely Ponds A-2 and B-2 Providing a comparable
storage volume to that provided by the existing ponds would require an increase 1n
Pond A-2’s volume by 3 acrefeet (a 20 percent enlargement), resulting 1n a depth
increase of 1 foot, and an increase to Pond B-2’s volume by 1 1 acre-feet (a 20 percent
enlargement), resulting 1n a 1-foot increase in depth

B Conceptual Cost Estimate

A-2 enlargement @ $50,000/acre-foot $150,000
B-2 enlargement @ $50,000/acre-foot 60,000
$210,000

P D
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(Continued)
C Comparative Analysis Criteria

C1 Riusk Reduction
This option could provide a simplified operating procedure for spill control/
capture and would reduce the number of sampling locations However, this
opuion would limit system redundancy by leaving no volume 1n reserve for
spills and less ability to 1solate spills as compared to two ponds per drainage

C2 Funding and Schedule Constraints
Should modification of the dams be required for safety, these activities could
disturb or cover existing sediment which may be contaminated (COE 1993)
The dam mught have to be bypassed during construction

C3  Cost-effectiveness
The cost of consolidating storage facilities would not be offset by any increase
1n spill volume

C4 Versaulity
This option would be less versatile operationally for 1solating spilled material
than Option 4 4 8 (Uulize Exisung Ponds A-1, A-2, B-1, B-2 and C-2 for Spill
Control/Capture) It would also be less versatile for longer-term clean-up
operations which may require the use of one pond for spill control while the
other 1s remediated

C5 OU Interactions
This option would be independent of all known OU actions

C6  Waste Generation

Future sediment deposition would go to only one spill containment pond
location per basin rather than two per basin The amount of sediment
deposited would not increase or decrease from existing conditions
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(Continued)

Stormwater Collection and Storage Options

Option 4 51 Mantan and Continue Using Existing On-line Stormwater Ponds

A

Option Components and Basts of Conceptual Design

Monitoring - This option would implement recommendauons from the Corps of
Engineers report (COE 1993) concerning increased monitoring of the phreatic water
surface 1n the terminal ponds dam embankments through the nstallaion of
piezometers and continued analysss of structural integrity to assure dam safety

Surface Water System Improvements - This option would provide modifications to the
following bypass pipes or channels as follows

A-series Ponds - Increase the capacity of the A-series bypass pipe which
normally carries flow past the spill containment ponds (A-1 and A-2) to Pond
A-3 Thus 1s a 42-inch corrugated metal pipe (CMP) with a capacity of 90 cfs
When the capacity 1s exceeded, which begins to occur during a six-hour storm
event with a return period of two years, excess flows begin to fill A-1 and
sometimes A-2 This can reduce or eliminate the available live volume for spill
control/capture and may increase the volume of water requiring treatment

Improvements would include modifications to the existing gate structure and a
concrete-lined channel Details of this option are contained 1n the Drainage and
Flood Control Master Plan (EG&G, 1992)

B-series Ponds - Increase the capacity of the B-series bypass pipe which normally
carries flow around Ponds B-1, B-2 and B-3 to B4 and B-5 Thus bypass pipe 1s
a 48-1nch CMP with a capacity of 160 cfs When the capacity 1s exceeded,
which begins to occur for a six-hour storm event with a return period of five
to ten years, excess flows will enter B-1, B-2 and B-3 This can reduce or
eliminate available live volume for spill control/capture and for 1solation of STP
effluent storage

These improvements would include a new concrete-lined channel as detailed 1n
the Drainage and Flood Control Master Plan (EG&G, 1992)

= Yoo
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(Continued)

C-series Ponds - The Woman Creek Bypass Canal (WCBC) 1s designed to carry
flow from Woman Creek around Pond C-2 Pond C-2 captures flow from the
south side of the plant site via the South Interceptor ditch WCBC features a
concrete stream diversion structure immediately upstream of Pond C-2 which
diverts Woman Creek flows through seven 60-inch culverts to the bypass canal
As ongnally constructed, the capacity of the WCBC was 1n excess of the 100-
year, 6-hour peak flow of 730 cfs A recent EG&G report, "Woman Creek
Bypass Canal Report 1991" (SWD-008-92), dated June 18, 1992 by Doug Murray
(EG&G), describes large reductions 1n the flow capacity due to vegetation
growth and related vegetative debris The report also states that current flow
capacity 1s estimated at 260 cfs, or shightly less than the 25-year return period
flow When this capacity 1s exceeded, flows begin to enter C-2, potentially
reducing the ability of C-2 to contain stormwater runoff of spills from the
south side of the plant site and muixing stormwater with potentially
contaminated water requiring testing and possibly treatment

A component of this option would be to take immediate measures to restore
the capacity of the WCBC There are also deficiencies due to vegetative growth
in the West Interceptor Canal and the West Walnut Creek Bypass Canal (both
are west of the plant site) and the South Interceptor Ditch leading to Pond C-2
These problems should also be remedied as part of this option The
components of this improvement are detailed in the Drainage and Flood
Control Master Plan (EG&G, 1992)

B Conceptual Cost Estimate

Dam Safety Monitoring $ 100,000
Surface Water System Improvements

A-series ponds 1,000,000
B-series ponds 900,000
C-series ponds (restore capacity of 500,000
South Interceptor Ditch and Woman

Creek Bypass Channel)

Clean out 2 channels west of plant site 500,000
$3,000,000
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C Comparative Analysis Criteria

C1

C2

C3

C4

C5

Cé6

Risk Reduction

The measures included in this option would increase the ability of the
stormwater ponds to receive the stormwater, thereby allowing the spill ponds

to be available for their intended purpose The improved bypass capacity would
reduce the potential for stormwater flows to overwhelm the spill control ponds

and carry contaminants downstream
Funding and Schedule Constraints

Existing systems could remain operational during the construction phase and
would not impede current pond management Projects could be implemented

1n phases
Cost-effectiveness

This option would provide immediate, recognizable benefits for a relatively low
cost

Versaulity

This option would provide versatllity by addressing problems associated with
stormwater management, as well as spill control/capture This option would
increase the ability to 1solate and monitor STP effluent as needed

OU Interactions

This option would be independent of all known OU actions

Waste Generation

Sediments would accumulate 1n the ponds and bypass canals and would require

periodic maintenance  Erosion would be controlled dunng construction
activities

10
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Option 4 54 Consohdate Existing Stormwater Ponds to One Per Drainage

A

Option Components and Basis of Conceptual Design

Storage - Consolidation of ponds would most likely involve enlargement of the largest
of the existing ponds, namely A4 and B-5 Pond C-2 would not be modified since 1t
1s currently the only stormwater pond on the C drainage receiving core area runoff
To provide a comparable volume of storage provided by the existing ponds would
require an 1ncrease 1n Pond A4’s volume by 35 acre-feet (a 35 percent enlargement),
resulting 1n a depth increase of 7 5 feet, and an increase of 1 acre-foot to Pond B-5’s
volume (a 2 percent enlargement), resulting 1n a 0 2-foot increase 1n depth

Conceptual Cost Estimate

A-4 enlargement @ $50,000/acre-foot $1,750,000
B-5 enlargement @ $50,000/acre-foot 50,000
$1,800,000

Comparative Analysis Criteria
C1 Rusk Reduction

Consolidating stormwater ponds can provide a simphified operating procedure
The safety of the existing stormwater dam can also be addressed by this option
However, hazards associated with a dam failure would be increased since all
basin storage would be located 1n one pond This option would reduce the
number of sampling points

Consolidating the ponds could result 1n contamination to larger volumes of
water, possibly resulting in increased treatment requirements This option
would reduce system redundancy and lessen reserve storage potential 1n the
event of contamination

For this option, future sediment deposition would accumulate 1n only one

stormwater location per basin This option would mean the loss of the
capability to 1solate STP effluent 1n Pond B-3

11
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(Continued)
Funding and Schedule Constraints

The proposed modification of the terminal dam could disturb existing sediment
which may be contaminated Flows would have to bypass the termnal pond

during construction

Cost-effectiveness

The costs would not be offset by any increase 1n storage volume
Versatlity

This option would be less versatile for isolating incomung flows for monitoring
and/or treatment than Option 4 5 1 (maintain and continue using existing on-
line stormwater ponds)

OU Interactions
This option would be independent of all known OU actions
Waste Generation

Future sediment deposition would accumulate 1n only one pond location per
basin This project would require moving large quantities of earth, and may
create waste which may not be disposed on-site

Option 4 512 Construct Storage Tanks for STP Effluent Only

A

Opuon Components and Basis of Conceptual Design

Storage - The volume of storage required for this option 1s a function of the incoming
effluent flow rate and the required holding time Assuming these tanks would be used
on a routine basis (rather than for "upsets” or spill collection) and that any tank must
be batch-sampled rather than continuously-sampled, the tanks would be sized by
computing the product of inflow and holding time A reasonable turnaround time for
Segment 5 analytes which include organics, metals and radionuclides 1s 21 days Using
a design flow of 0 15 milhion gallons per day (MGD) and a contingency factor of 25
percent, a storage volume of 4 million gallons would be required Four one-mullion-
gﬂon dtanks (each sized at 80 feet diameter and 28 feet tall) would occupy at least 1 acre
of lan

12
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Pumps - A pump station rated at 250 gpm would be required to keep pace with the
rate of STP effluent discharge and to deliver the discharge to the tanks

B Conceptual Cost Estimate
Tanks @ $1/gallon $4,000,000
Pump station @ $50,000 each 50,000
$4,050,000
C Comparative Analysis Criteria
C1 Risk Reduction

C2

C3

C4

Reducing or eliminating STP effluent discharges from the B-series pond system
would reduce nutrient loadings which routinely cause algae blooms in the
ponds Discharges from the tanks could be sent directly to Segment 4 following

sampling

Potential STP effluent upsets would be independently contained and would not
1mpact routine stormwater management operations

Funding and Schedule Constraints

This option’s use of four tanks would allow 1t to be implemented over a period
of ume Each tank could come on-line at different times

Cost-effectiveness

There would be a lugh cost to this option without substantial justification
High operations and maintenance costs would be incurred for repairing,
cleaning, disinfecting, inspecting and operating these tanks

Versatlity

These tanks would need to be dedicated to STP effluent and would not be
available for stormwater-related spill control (1n order to avord commingling of
clean effluents with contaminated stormwater) and thus the option would have
limited versatility

13
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(Continued)

C5 OU Interactions
This option would be independent of all known OU actions

C6 Waste Generation

Soil disturbance would occur during site preparation for tank construction
Maintenance activities would include periodic disposal of accumulated sediment

1n the tanks

Treatment Options

Option 4 6 1 Construct Mobile Treatment Units for Multi-pond Use

A

Option Components and Basis of Conceptual Design

Mobule treatment units would be utilized as needed to address stormwater (or spalls 1n
spill containment ponds) which does not meet water quality standards for discharge or

transfer

Pumps - Two to three portable/submersible pumps of varying sizes (15/50/100 gpm)
would be required for pond pumping

Piping - Approximately 200 to 300 feet of flexible piping would be needed to transfer
water to mobile unit from the pond(s) and to the discharge point from the mobile unnt

Treatment Units - Single or multiple mobile units would be necessary for processes
including pretreatment and multi-stage treatment depending on constituents and
volumes to be treated A rented mobile treatment unit used at RFP may not be able
to be cost-effectively decontaminated and used elsewhere The purchase cost 1s
therefore a consideration of this option

Power Source - 220 volt wining or a generator would be required.
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B Conceptual Cost Estimate

Rental of a 15-gpm mulu-stage (e g, 1on $750 to

exchange/ GAC/precipitation) system with operator 1000/ day

Purchase of a mobile 15-gpm multi-stage

exchange/ GAC/precipitation) system with operator 150,000

Pumps and piping 20,000

Total Costs are dependent on the
duration of treatment operations

C Comparative Analysis Criteria

C1

C2

C3

Risk Reduction

Minor risk reduction 1s expected from this option because it 1s unlikely that
treatment could reduce contaminants of concern (COCs) to significantly lower
levels than the capabilities of the current technology and facilities However,
mobile treatment unit(s) offer the most strategic method for addressing COCs
at problem areas when detected This option may also reduce risk associated
with slug discharges resulting from spills

Funding and Schedule Constraints

Renting a few portable treatment systems would minimize capital construction
costs Construction/Assembly of the system could involve a long lead time
because of the uniqueness of the system and the small number of contractors
with this type of design/construction expertise

Cost-effectiveness

Mobule treatment units could allow treatment of multiple sources with one unut,
thereby resulting 1n higher cost effectiveness over using individual systems for
each source Mobile treatment systems could also contracted from suppliers of
such services which would be economical Cost-effectiveness would nonetheless
be low, however, due to the low COC levels Cost-effectiveness would be
further reduced if a variety of portable systems are required to ensure treatment
for an acceptable range of COCs Another reduction 1n cost-effectiveness would
occur if numerous systems are required to treat a single source if portable
systems are purchased for stand-by use, or if extensive influent storage 1s
required
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It 1s possible that if a mobile treatment unit 1s used to treat a hghly-
contaminated volume of water, the unit could not be decontaminated to an
acceptable level for use by the contractor elsewhere and would need to be

purchased
C4 Versaulity
This option would be extremely versatile because muluple sources could be

addressed with a single system Multiple stage systems would be most versatile
because they would be applicable to a wide range of COCs Treatment could

also be contracted on an as-needed basis

C5 OU Interactions

This option 1s independent of all known OU actions

C6 Waste Generation

Depending on the treatment type implemented, filter cake or spent medias may
be classified as low-level wastes Waste volumes would be minor because of low

constituent levels

Option 4 6 2 Construct Individual Treatment Facilities at Each Pond

A

Option Components and Basis of Conceptual Design

Storage - 1000 to 2000 gallons of influent storage (equalization) would be required at
each treatment facility

Piping - To transfer water to the treatment system from influent storage and to the
discharge point from treatment system, approximately 1000 total feet of piping would
be required

Pump Stations - Pumps and controls would be required at each pond with
approximately 100 gpm capacity each A 100-gpm pumping rate would be consistent
with the expected treatment rate

Treatment Systems - Multi-stage treatment facilities would be housed 1n a completely

enclosed structure Facilities could be shared by 2 to 3 ponds, depending on locations,
to reduce costs
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Power Source - 220-volt wiring or a generator would be required

B Conceptual Cost Estimate

4-5 Storage facilities @ $20,000 each $100,000
Piping @ $30/foot 30,000
Pumps @ $70,000/cfs or $20,000 each 100,000
4-5 Treatment facihities @ $5M-$10M each 35.000,000

$35,230,000
Annual operation and maintenance costs $250,000

C Comparative Analysis Criteria

C1

C2

C3

Risk Reduction

Only minor nisk reduction 1s expected because 1t 1s unlikely that treatment
could reduce COCs to significantly lower levels than the capabilities of the
current technology and facilities This option may reduce risk associated with
slug discharges resulting from spills Individual treatment systems will allow for
optimum design capacity and technology

Funding and Schedule Constraints

Individual treatment systems would be relatively expensive with total costs for
all required facilities ranging from $5-50 mullion and would stretch the 5-year
time frame due to construction requirements

Cost-effectiveness

Placement of individual systems near sources would be cost-effective with
respect to piping and pumping costs Cost-effectiveness would be low, however,
because the already low COC levels are not likely to be greatly reduced Cost-
effectiveness would be further reduced if extensive influent storage 1s required
Individual permanent systems would also be relauvely expensive when
compared to a mobile treatment unit
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C4 Versaulity

Versatility would be less than for mobale rented (or purchased) treatment units
because those units could be requested for a specific treatment need following

sampling
C5 OU Interactions

This option 1s independent of all known OU actions

Cé6 Waste Generation

Depending on the treatment type implemented, filter cake or spent medias
could be classified as low-level wastes Waste volumes would be relatively
munor because of low constituent levels

Option 4 6 7 Use Existing OU Treatment Facilities
A Option Components and Basis of Conceptual Design

Treatment Systems - This option would utilize treatment systems currently available
at the RFP including OU 1, OU 2 and OU 4 treatment facilities

In addition to OU treatment facilities, the 374 Evaporator was also evaluated for
available capacity and potential use The following table shows the charactenistics of
the existing OU treatment facilities and the 374 Evaporator

Available Capacity

OU 1 Treatment 30 gpm, 16 hrs /day ion exchange, UV
Facility oxidation

OU 2 Treatment 45 gpm, 24 hrs /day, neutralization,
Facility 330 days/yr precip /co-precip ,

sedimentation,
mucrofiltration, GAC

I OU 4 Treatment 51,000 gal/day, 150 - evaporation
365 days/yr (VC and flash evap)

decontamination,
evaporation

e PSS SR . e s AR A
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Piping - 20,000 feet of piping would be required to transfer pond water to treatment
systems for maximum versatility

Pump Stations - Pumps and controls are required at each pond with approximately 100-
gpm capacity each

Tank Trucks - Tanker truck(s) to haul source water to treatment systems could be a
viable alternative to pipe systems

B Conceptual Cost Estimate

Piping @ $30/foot $300,000
Pump stations @ $70,000/cfs 160,000
Treatment systems 0
Tank trucks @ $100,000/truck 200,000
$360,000-460,000
C Comparative Analysis Criteria
C1 Rusk Reduction

C2

This option would likely result 1n minor risk reduction because 1t 1s unhkely
that treatment could reduce COCs to significantly lower levels This option
could reduce risk of slug discharges resulting from spills Existing treatment
facilities would reduce risks associated with COCs for which there 1s on-site
treatment technology with available capacity

Coordination of treatment of new influent sources with the influent source that
existing facilities were onginally designed to treat would not necessanly reduce
overall site risks

Funding and Schedule Constraints
Funding would not be a major 1ssue for this option because only operational
and maintenance (O&M) costs would increase O&M cost data for existing

facilities 1s not available for evaluation, but 1t 1s likely that incremental O&M
costs would be minimal
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C3 Cost-effectiveness

Use of existing systems makes the treatment component of this option cost-
effective The piping needed to convey water from the ponds to the treatment
facilities and additional 1nfluent storage are the most costly components of thus
option Trucking water to be treated could be a more cost-effective approach

C4 Versaulity

This option 1s versatile because 1t expands capabilities of existing systems to
include treatment of additional sources

C5 OU Interactions

This option may impact OU planning efforts by utihzing the remaining
capacity at exssting facithties This option would require changes to the ROD

C6 Waste Generation

Waste volumes such as filter cakes and spent media would be increased with
increased treatment rates Wastes generated from new sources would be additive
to current wastes and, therefore, classified similarly to low-level wastes

Option 4 6 8 Expand Existing OU Treatment Facilities

A

Option Components and Basis of Conceptual Design

This option contains the same basic components which were required for Option 4 6 7,
including expansion of existing treatment facilities

Treatment Systems - OU facilities with potential for expansion include OU 1 (expand
by 30 gpm), OU 2 (expand by 20 gpm) and OU 4 Additionally, the 374 Evaporator
(expand by 10 to 15 gpm) which 1s located out of the OUs was evaluated for expansion

Conceptual Cost Estimate
Discussions with RFP treatment personnel indicate that it would require significant
capital costs to expand most existing treatment facillities Costs to expand buildings

housing treatment equipment may be particularly costly Expansion costs are wide-
ranging depending on technologies expanded or added to existing OUs Such costs are
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estimated 1n the range of $100,000 to add additional 10n exchange or GAC units to $20
mullion to add new technologtes 1n expanded buildings

Expansion of the 374 Evaporator faciity from 32 gpm to 45 gpm would cost
approximately $22 million

All expansion costs would be additive to costs summarnized 1n Option 4 6 7 which
would be required to distribute pond water to existing OU treatment facilittes

C Comparative Analysis Critena
C1 Risk Reduction

Minor risk reduction 1s expected because 1t is unlikely that treatment could
reduce COCs to significantly lower levels This option could reduce nsk
associated with slug discharges resulting from spills Existing treatment facilities
would reduce nisks associated with COCs for which there 1s on-site treatment
technology that could be expanded

Coordination of treatment of new influent sources with the influent sources
that existing facilities were originally designed to treat might not reduce overall
site risks

C2 Funding and Schedule Constraints

Expansion of the A-4 tent facility to include new treatment technologes (i e,
radionuchide removal) would provide a versatile and strategically located facility

C3 Cost-effectiveness

Expansion of existing facilities, where possible, would be most cost-effective
than constructing new faciliies Costs to transfer wastes to existing facilities
would not be prohibitive

C4 Versaulity
This option would be versatile because 1t expands capabilities of existing systems

to include treatment of additional sources and allows centralized treatment for
multiple source streams
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C5 OU Interactions
This option would require changes to the ROD

C6 Waste Generation

Waste volumes such as filter cakes and spent media would be increased with
increased treatment Wastes generated from new sources would be additrve to
current wastes and, therefore, classified as low-level waste

Option 4 6 9 Consolidate Treatment Facilities at Pond A-4 for Use by Entire Pond System

A

Option Components and Basis of Conceptual Design

Treatment Systems - This option would use the existing A4 system including filter
bags and GACs The A4 system currently contains a fully available capacity of
approximately 17 MGD for organics treatment This capacity could potentially be
expand

At 2 mimmmum, radionuchides and metals treatment should be added to A-4’s treatment
capabilities

Piping - Approximately 10,500 feet of piping would be required to collect pond water
at Pond A4 facilities

Pump Stations - Pumps and controls at each pond with approximately 100 gpm
capacity would be required

Influent Storage - A relatively large influent storage tank with an approximate 1 MGD
capacity would be necessary to fully utilize the A4 treatment facihity

Conceptual Cost Estimate

Storage facility $ 250,000

Piping @ $30/foot 315,000

Pump stations @ $70,000/cfs 160,000

Treatment facility expansion __2,000.000

$2,725,000

Operation and maintenance costs $ 250,000
22
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C Comparative Analysis Criteria

C1

C2

C3

C4

C5

Cé6

Risk Reduction
Rusks associated with slug discharges resulting from spills could be reduced A

comprehensive and strategically located treatment facility with expanded
treatment capacity could provide effective nisk reduction

Funding and Scheduling Constraints

A single, large treatment system could be prohibitively expensive, however,
because the existing A4 organics treatment system could be expanded for mulu-
stage treatment 1t would reduce capital costs

Cost-effectiveness

A single, large system at Pond A-4 would reduce piping and pumping costs
Use of A-4 facilities would offer a convenient, centrally located treatment
system at which there would be no conflicting treatment objectives other than

treating pond water Also, there 1s significant capacity (17 MGD) currently
available at A4

Versatility

A single system designed to treat multiple sources would be inherently versatile
Simultaneous treatment of multiple sources could be difficult

OU Interactions

This option would be independent of all known OU actions

Waste Generation

Wastes generated from new sources would be similar to wastes previously
generated by the system Upgrades to the existing system to expand treatment

capabilities would generate different types of wastes (eg, metals sludge,
radionuclides, etc )
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Alternative Water Transfer Options

Option 47 11 Recycle STP Effluent for On-site Industrial Use

A

Option Components and Basis of Conceptual Design

Pumping - Two pumping stations would be required for this option One pumping
station of approximately 200 gpm would be required to transfer STP effluent from
surface storage to the recycle system surge tank A second pump station of
approximately 100 gpm would pump water out of the surge tank, through backflow
preventers, and into the industrial water system aganst an existing head of
approximately 50 feet

Piping - Approximately 4000 feet of 8-inch diameter piping would be required to
transfer water to the surge tank This pipeline could be surface layed, or bured,
depending on the design life of the system and type of pipe material selected

Storage - Storage facilities would be required for this option for STP effluent prior to
recyching efforts Additional water storage required for this option would include a
surge tank estimated at a 100,000-gallon capacity, located adjacent to and connected to
the plant’s industrial water supply header

Treatment - STP effluent meeting Segment 5 cniter1a and other benchmarks 1dentified
in Table 3-1 would require no treatment other than suspended solids removal prior to
1ts use as non-potable industrial water This would be accomplished by a 4-stage, mult-
media filter located just after the first pump station, and sized at 200 gpm

Controls - Automatic/Manual controls would be required to prevent overfilling of the
surge tank Manual operation of the system would be required to protect pumping
equipment and monitor effluent storage levels and filter performance

Conceptual Cost Estimate

Construction $1,500,000

Operations and maintenance/year 200,000
$1,700,000
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C Comparative Analysis Criteria

Cit

C2

C3

C4

C5

Risk Reduction

Health-based reductions 1n nisk would be nominal STP effluents under this
option would already meet Segment 5 water quality criteria, and no additional
treatment (other than sediment filtration) would be employed Minor nsk
reduction would be possible through reduced downstream discharges A
munmmal reduction could occur in pond storage levels, thereby reducing dam
fatlure risks

Funding and Schedule Constraints

This option would have minor cost and schedule constraints due to 1ts relatively
low cost, use of standard construction techniques and use of accepted
technology

Cost-effectiveness

This option would be a costeffective approach to reducing downstream
discharges and dam safety concerns and would also provide cost savings through
decreased raw water purchases However, the demand for recycled water for
industrial use would likely decrease as industrial operations are phased out

Versatihity

Due to the availability of other recycle sources (from the 374 Evaporators) and
the limited usage of raw water, this option cannot accomplish the total recycle
of STP effluent The maximum available raw water demand at RFP would be
approximately 17 MG/yr, whereas the STP effluent volume would be
approximately 55 MG/yr STP effluent not being recycled would be discharged

off-site according to current practices

OU Interactions

This option would be independent of all known OU actions
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C6 Waste Generation

This option would generate a small volume of waste in the form of used filter
media and backflush waters from the multi-media filter Estimated volumes

would be approximately 5 cubic yards of low-hazard granular filter matenal
(sand, gnt, etc) and 800-1000 gallons of non-toxic backwash water annually

Option 47 12 Recycle Pond Water to RFP Industrial Water Supply

A Option Components and Basis of Conceptual Design
The components and basis of design for this option are 1dentical to those for recycling
STP discharges (Option 47 11) Any surface water for which recycling 1s proposed,
would require a pump station and filter at the water source location, piping, surge tank
and controls

B Conceptual Cost Estimate

A-3, A4 or B-5 recycling

Recycling facilities $2,800,000
Operations and maintenance 200,000

$3,000,000

C-2 recycling

Recycling facilities $1,100,000
Operations and maintenance 200,000

$1,300,000

C Comparative Analysis Criteria

C1 Riusk Reduction

Ths option has the same nisk reduction potential as Option 4 7 1 1, with the
following addition

Average annual stormwater runoff collected and discharged at RFP 1s
approximately 120 mullion gallons (MG) Runoff 1s divided between
drainages as follows A-senies - 55 MG, B-series - 45 MG, C-sertes - 20
MG With an estimated industnial usage of 17 mg per year, no dranage

could routinely achieve zero discharge, although during drier years, zero
discharge of Pond C-2 would be achievable
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Option 47 14 Durectly Spray Evaporate Pond Water (Aerosol Spray Method) On-site

A

Option Components and Basis of Conceptual Design

Storage - This option assumes that storage facilities would be the existing surface water
impoundments

Piping - Piping to supply water to the spray heads would use é-inch diameter

aluminum or high-density polyethylene pipe A 6-inch centrifugal pump would supply
approximately 1200 linear feet of pipe with spray heads at 30- to 40-foot intervals

Pumps - Either diesel-powered or electric-powered pumps capable of delivering 200-gpm
flow rates and 30-35 ps1 pressure would be required for an aerosol spray system

Spray Heads - Spray heads would be high-volume, riser-type atormizing spray, 1n order
to maximuze the volume of water evaporated

System Layout - The system would spray water over the pond from which 1t came
Piping with spray heads could be located adjacent to the pond, or designed to float 1n
the pond Edge-located piping would be easter to 1nstall, maintain and operate

Controls Spray systems would be manually operated (start and stop) to ensure they
are not operated 1n weather conditions which are not suitable for evaporation

Conceptual Cost Estimate

Construction cost 1s estimated at $30C,000 to $400,000 per pond Utihzing 4 ponds
will result 1n a total cost of $1,200,000 to $1,600,000

O&M costs are estimated at $30,000 to $40,000 annually using plant site staff
Comparative Analysis Criteria
C1 Risk Reduction
Health-based reductions in nsk would not be expected for water meeung
Segment 5 standards Spray evaporation operations would reduce or eliminate

transfers between non-discharging ponds Reduced pond storage levels would
also improve dam safety
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Funding and Schedule Constraints

This option would have no cost or schedule constraints due to 1ts low cost, low
level of technology and ease of installation

Cost-effectiveness

This option would not be a cost-effective method of reducing downstream
discharges from stormwater ponds, and would only be cost-effective for small-
volume ponds (i e, spill control ponds) for which lowered pond levels may
prevent the need to discharge or transfer from these ponds

Versaulity

Spray evaporation systems could be installed and operated at any pond meeting
the required water quality criteria Each spray head would be capable of
evaporating 100 to 150 gallons per day (gpd) on an average basis Limitations
due to climatic conditions would result 1n seasonal operations (approximately
Apnl-October) and a need to store water prior to evaporation A typical system
comprising 40 heads and operated 180 days per year could evaporate
approximately 900,000 gallons annually

OU Interactions

This opuion interacts with planning and management aspects of OUs 5, 6 and
7, but does not preclude any actions to be taken during charactenization or
remediation of those OUs

Waste Generation

No wastes would be generated by this option

JOption 47 15 Mechanically Evaporate Pond Water (Evaporative Coolers) On-site

A

Option Components and Basis of Conceptual Design

Pumping - Esther diesel or electriccpowered pumps would be required to pump water

from storage to a new evaporator
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Evaporator Design - Mechanical evaporators would require heat 1nputs to promote
evaporation An evaporator capable of evaporating 10 MG/year (a typical size) would
require a dependable source of energy in the form of waste heat, electrical energy, or
other sources of power System components would typically include pumping and feed
controls, heat exchangers, heating elements, controls, recirculation piping, pre-filtration
equipment and corrosion protection features

B Conceptual Cost Estimate

A 10 MG/year evaporator 1s conceptually estimated at $20-25 mulhion, based on
previously prepared estimates and industry guidelines

O&M costs are estimated at $400-500 thousand per year using plant site staff

C Comparative Analysis Criteria

C1 Riusk Reduction

The nisk reduction potential for mechanical evaporation would be minimal
Evaporated water would meet Segment 5 water quality criteria and other
benchmarks 1dentified 1n Table 3 1 prior to evaporation

C2 Funding and Schedule Constraints
The high level of funding required for this option, the large scale of

construction effort involved, and the expected permitting requirements for this
option all impose significant schedule constraints on this option  An estimated

completion schedule 1s 3 to 5 years

C3  Cost-effectiveness

Mechanical evaporation of water meeting Table 3-1 benchmarks would not be
cost-effective and would not represent a reasonable reduction 1n nsk for the
money spent
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C4 Versatilty

Mechanical evaporators are large facilities that would require a high level of
operational control to ensure they are functioning properly, cannot be relocated,
and cannot be expanded beyond design capacity Ther versatility 1n addressing
changing water management needs would be low These evaporators could not
be used for contaminated water

C5 OU Interactions
This option wold be independent of all known OU actions
C6 Waste Generation

Waste generated from operations (in the form of concentrates or sludges) or
cleaning could be regulated and difficult to dispose or store

Option 47 18 Transfer Interior Ponds to Pond A-3 to Maintain Spill Control Capacity

A

Option Components and Basis of Conceptual Design

Thus option transfers water meeting imposed water quality control criteria from interior
spill control ponds to Pond A-3 for eventual discharge

Pumping - A portable pump station of approximately 500 gpm would be required to
transfer water from Pond A-2 to Pond A-3 Due to lack of electrical power
availability, this pump would operate on gasoline or diesel fuel

Piping - Transfer piping consisting of approximately 300 additional feet of 6-inch
diameter high density polyethylene (HDPE) pipe would be required to create a
discharge point to Pond A-3

Conceptual Cost Estimate

Pump station $40,000
Valving 1,000
Piping 1,000

$42,000
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C Comparative Analysis Criteria
C1 Rusk Reduction

c2

C3

C4

C5

Cé

Transferring water that meets benchmarks identified 1n Table 3-1 would present
no significant risk to human health and the environment

Funding and Schedule Constraints

Due to 1ts low cost, there would be no cost or schedule constraints for this
option

Cost-effectiveness

This option 1s a cost-effective method of maximizing available spill control
capacity, thereby providing maximum protection to downstream waters

Versaulity

The pipeline used for this option could also be used to transfer water which
requires treatment

OU Interactions
This option has no OU interactions
Waste Generation

No wastes would be generated by this option
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Option 4729 Discharge Stormwater Ponds to Segment 4

A

Option Components and Basis of Conceptual Design

This option focuses on reduction of sampling efforts by discharging directly from ponds
which meet Segment 4 standards and other benchmarks identfied in Table 3-2 to

downstream receiving waters

Piping - Surface-laid piping necessary to discharge Ponds A-4, B-5 and C-2 to Segment
4 currently exists Additional surface piping would be installed from Pond A-3 to a

connection with the A4 discharge piping north of Pond A4

Pumps - Pumps currently exist at Pond A4, B-5 and C-2 for use 1n transfer or discharge
operations An additional pump would be 1nstalled at Pond A-3

Conceptual Cost Estimate

Piping (A-3) at $30/foot (1000°) $30,000
Pump at A-3 25,000
$55,000

Comparative Analysis Criteria
C1 Risk Reduction

Ponds A-4 and C-2 are currently discharged to Segment 4 in accordance with
Segment 4 standards Under current operational management, Ponds B-5 and
A-3 would be monitored for a imited suite of indicator parameters (consistent
with Segment 5 Standards) prior to transfer to Pond A-4 and discharge
Monitoring of these ponds for Segment 4 Standards and other Table 3-2
benchmarks, as required for discharges, 1s a more stringent requirement than
currently exists More stringent monitoring requirements are presumably more
protective and thus represent a reduction in nsk compared to current
conditions

C2 Funding and Schedule Constraints

This option has no cost or schedule constraints due to its low cost, high use of
existng facilities and ease of installation

C3 Cost-effectiveness
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This option 1s a cost-effective method of managing stormwater discharges
Redundant sampling of Ponds A-3 and B-5 prior to transfer to Pond A-4 (which
1s 1n turn sampled prior to discharge) 1s ehmunated 1n favor of a single, more
stringent sampling event at Ponds A-3 and B-5 Operational costs would also
be reduced by not handling A-3 and B-5 water a second time 1n Pond A4

Versatility

This option would provide greater versatility and flexibility than the current
operational system By discharging Ponds B-5 and A-3 directly to Segment 4,
Pond A4 would receive only a limited amount of routine inflow, making 1t
available for non-routine storage of high flows resulting from spring runoff or
large storm events This pond would also be available to accept transfers of
water from Ponds A-3, B-5 and C-2 that do not meet discharge standards, and
would provide a central storage location that 1s adjacent to the existing A4
treatment facilities

OU Interactions

This option would maintain current capabulities to capture, store and monitor
discharges and runoff from upstream OUs prior to off-site discharge This
option also would improve the operational flexibility of the ponds for dealing
with future OU 5 and OU 6 remediation efforts and 1s consistent with expected

final acuions for water control and water management during cleanup
operations

Waste Generation

No wastes would be generated by this option
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Option 47 210 Pipe Water from Pond C-2 to Walnut Creek 1n On-Site Pipeline

A

Opuion Components and Basis of Conceptual Design

This option utilizes the existing transfer piping between C-2 and the Walnut Creek
drainages to eliminate discharges to the Standley Lake basin

Pumping - A permanent pump station of approximately 500 gpm would be required
to transfer water from Pond C-2 directly to the Walnut Creek drainage below Pond A-
4 or B-5 Due to lack of electrical power availability, this pump station would operate
on gasoline or diesel fuel

Piping - Transfer piping consisting of 8-inch diameter high density polyethylene
(HDPE) pipe which currently exists between Pond C-2 and Ponds B-5 and A4 A tee,
two gate valves and approximately 300 additional feet of pipe would be required to
create a discharge point below Pond A4 or B-5

Conceptual Cost Estimate

Pump station $80,000
Valving 10,000
Piping 1,000
$91,000
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DESCRIPTIONS OF RETAINED OPTIONS
(Continued)

C Comparative Analysis Criteria

C1

C2

C3

C4

C5

Cé6

Risk Reduction
Transferring water that meets benchmarks identified 1n Table 3-1 would present

no significant nisk to human health and the environment and would eliminate
a percerved nisk from residents in the Standley Lake basin

Funding and Schedule Constraints

There would be no cost or schedule constraints for this option
Cost-effectiveness

This option 1s a cost-effective method of reducing Pond C-2 discharges to
Woman Creek and Standley Lake This option cannot assure that Pond C-2
would not overtop during a flood event since runoff volume from an extreme
event could exceed the storage capacity of C-2

Versatility

The pipeline used for this option could also be used to transfer water to Pond
B-5, Pond A-4 or directly to the Broomfield Diversion Ditch

OU Interactions

This option would transfer water from the junsdiction of OU 5 (Woman
Creek) to the junisdiction of OU 6 (Walnut Creek), but could be discontinued
at any time and would not impact actions or planning efforts for these OUs
under the Interagency Agreement (IAG)

Waste Generation

No wastes would be generated by this option
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(Continued)

Monitoring Options

Option 4 8 3 Monitor Influent Streams

A

Basis of Conceptual Monitoring Plan

Influent stream water would be sampled and analyzed for the water quality parameters
that are currently monitored at RFP durning a pre-discharge sampling event with
Colorado Department of Health (CDH) These parameters include gross alpha, gross
beta, ammonia, nitrate/nitrite, sulfate, sulfide, TDS, TSS, bicarbonate/carbonate,

chlonde, fluonide, semi-volatile organics, volatile organics, cyamide, HSL metals, triazine
herbicides, organochlorine herbicides, and organophosphorus pesticides

Influent streams would also be monitored 1n real-time for flow and indicator parameters
(pH, temperature, conductivity) using instrumented flumes, weirs and water quality
probes

Samples would be taken monthly on each of the three RFP drainages

Conceptual Cost Estimate

Laboratory Analytical Costs $2500
Field (Sampling) Costs 300

$2800 per sample
36 samples per year $100,800

Comparative Analysis Criteria

C1 Risk Reduction

No nisk reduction associated with potential chemical exposure would be
achieved by this option Influent stream monitoring does not provide earher
detection capabilities than monitoring pond water directly due to the fact real-
time analytical methods are unavailable for chemical constituents of concern at
the low detection limits required Monitoning of indicator parameters could
provide early indication of potential water quality problems

C2 Funding and Schedule Constraints
There would be no funding or schedule constraints associated with ths option
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APPENDIX F
DESCRIPTIONS OF RETAINED OPTIONS
(Continued)

Cost-effectiveness

Flow monmtoring would promote efficient and cost effective pond water
management by maximizing the planning ume for pond water transfer or
discharge operations Monitoring of indicator parameters would be a cost-
effective method for early 1dentification of potential water quality problems

Versatility

This option would provide versatihty by monitoring a large number of water
quality parameters and would allow time for remedial action prior to transfer

or release
OU Interactions
This option would be independent of all known OU actions

Waste Generation

No waste would be generated by this option

Option 4 8 4 Monitor Ponds

A

Basis of Conceptual Monitoring Plan

Pond water would be sampled and analyzed at regular intervals (monthly, quarterly,
or annually) for COCs and Segment 5 analytes to demonstrate compliance with the
ambient water quality requirements of Table 3-1 Pond volumes, dam piezometers, and
indicator parameters (pH, temperature, conductivity) would be monitored 1n real time
to assist operational management and stay apprized of changing conditions

Sampling efforts for this option include radionuclide-specific analysis for plutonium,
americium and uranium which results 1n higher analytical costs

Ponds A-1, A-2, B-1 and B-2 would be sampled quarterly Ponds A-3, A-4 and B-5 and
the Landfill Pond will be sampled monthly

Conceptual Cost Estimate

Laboratory Analytical Costs $4000
Field (Samphing) Costs 300

$4300 per sample
64 samples per year $275,200
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DESCRIPTIONS OF RETAINED OPTIONS

(Continued)

C Comparative Analysis Criteria

Ci1

C2

C3

C4

C5

Ceé

Risk Reduction

This option would ensure that contaminants 1n ponds that are not transferred
or discharged would be detected and remedial actions could be implemented as
needed Pond volume and dam piezometer monitoring would ensure dam safety
considerations are accounted for and uncontrolled discharges would not occur
Thss option would be protective of human health and environment and would
promote comphance with the numeric water quality critena adopted for this
Interim Measures/Interim Remedial Action (IM/IRA) Decision Document

Funding and Schedule Constraints

There would be no funding or schedule constraints associated with this option

Cost-effectiveness

Cost effectiveness 1s a function of the frequency of routine water quality
monitoring compared to the frequency with which operational monitonng 1s
conducted Monthly or quarterly monitoring at ponds which are also
monitored at a simular frequency for operational reasons 1s redundant and not
cost effective Quarterly or annual monitoring of non-discharging ponds would
be cost effective 1n determiming compliance with ambient water quality crniteria
Frequent volume and piezometer monitoring would be very cost-effective
compared to the potential impacts from a dam failure

Versatility

This option would provide versatility by monitoring different ponds at different
frequencies depending on the frequency 1n which a particular pond undergoes
monitoring for operational purposes

OU Interactions

This option would be independent of all known OU actions

Waste Generation

No wastes would be generated by this option
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DESCRIPTIONS OF RETAINED OPTIONS
(Continued)

Option 4 8 5 Monitor Transfers

A

Basis of Conceptual Monitoring Plan

Ambient pond water quality would be sampled and analyzed prior to transfer
operations for the parameters that are currently monitored at RFP during a pre-
discharge sampling event with CDH These parameters would include gross alpha,
gross beta, ammonia, nitrate/mitnite, sulfate, sulfide, TDS, TSS, bicarbonate/ carbonate,
chloride, fluoride, semi-volatile organics, volatile organics, cyanide, HSL metals, triazine
herbicides, organochlorine herbicides, and organophosphorus pesticides  Analytical
results would be compared against Segment 5 critera and other benchmarks 1dentified
in Table 3-1 During transfers, flows and indicator parameters (pH, temperature,
conductivity) would be monitored 1n real time to assist operational management and
provide early warning of changing water quality conditions

Conceptual Cost Estimate

Laboratory Analytical Costs $2500
Field (Sampling) Costs 300

$2800 per sample
12 samples per year $33,600
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Comparative Analysis Criteria

Ci1

C2

C3

C4

C5

Cé6

e - sttt s e s 2 e e

Rusk Reduction

This option would ensure that contaminants that are both regulated and of
parucular concern would be detected in time to take remedsal action prior to
transfer to other ponds This option would be protective of human health and

the environment and would promote compliance with the numernic water
quahity critena adopted for this IM/IRA Decision Document

Funding and Schedule Constraints

There would be no funding or schedule constraints associated with this option
Cost-effectiveness

Thus option would be a cost-effective method of determining compliance with
benchmarks compared to monitoring for all Segment 5 parameters, many of

which have never been detected 1n RFP waters

Versatility

This option would provide versatility by monitoring a large suite of parameters
prior to transfers and only indicator parameters (which would allow early
detection of water quality problems) during transfers

OU Interactions

This option would be independent of known OU actions

Waste Generation

No wastes would be generated by this option
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DESCRIPTIONS OF RETAINED OPTIONS
(Continued)

Option 4 8 6 Monitor Discharges

A

Basis of Conceptual Monitoring Plan

Ambient pond water quality would be sampled and analyzed prior to discharge
operations for the parameters that are currently monitored at RFP dunng a pre-
discharge sampling event with CDH  These parameters would include gross alpha,
gross beta, ammonia, nitrate/nitrite, sulfate, sulfide, TDS, TSS, bicarbonate/ carbonate,
chlonde, fluoride, semi-volatile organics, volatile organics, cyanide, HSL metals, triazine
herbicides, organochlorine herbicides, and organophosphorus pesticides  Analytical
results would be compared against Segment 4 critera and other benchmarks 1dentified
in Table 3-2 During discharges, flows and indicator parameters (pH, temperature,
conductivity) would be monitored 1n real time to assist operational management and
provide early warning of changing water quality conditions  Whole Effluent Toxicity
Tests (WET) would also be conducted on discharged water as a check on overall water
quality (toxicity), and to comply with current Federal Facilities Comphance Agreement
(FFCA) requirements

Conceptual Cost Estimate

Laboratory Analytical Costs $2500
Field (Sampling) Costs 300

$2800 per sample
18 samples per year $50,400

Laboratory Analytical Costs

for Ceriodaphnia sp $275
fathead munnows 500
field (Sampling) costs 300

$1075 per sample
18 samples per year $19,350

Comparative Analysis Criteria

C1 Risk Reduction
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APPENDIX F
DESCRIPTIONS OF RETAINED OPTIONS
(Continued)

This monitoring option would ensure that contamunants are detected in tume to

take remedial action prior to downstream discharge, and would achieve
regulatory comphance Biomonitoring would provide an assessment of overall
water quality, but would be insufficient to determine comphance with chemical-
specific numerical standards and overall risk to downstream water

Funding and Schedule Constraints
There would be no funding or schedule constraints associated with this option

Cost-effectiveness

This option would be a cost-effective method of determining comphiance with

Segment 4 criteria compared to monitonng for all Segment 4 parameters, many
of which have never been detected in RFP waters. Biomonitoring provides
information on the overall toxicity and water quality at a minimal cost

Versatility

This option would provide versaulity by monitoring a large suite of parameters
prior to discharge and only indicator parameters (which would allow early
detection of water quality problems) during discharge

OU Interactions
This option would be independent of known OU actions
Waste Generation

No wastes would be generated by this option
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APPENDIX G
EVALUATION OF PERSONNEL EXPOSURE
FROM PROPOSED ALTERNATIVES

Evaluation of Risks to Personnel due to Inhalation

August 3, 1992 EG&G Memorandum from R S Roberts to S A Pettis Risks due to
Spray Evaporation of B-2 Pond

September 29, 1993 WWE Calculation Sheets on Estimated Air Enussions

October 8, 1993 EG&G Memorandum From R M Garren to G V Porter Pond Water
IM/IRA Air Emissions Evaluation

Evaluation of Risks to Personnel due to Water Ingestion

(C \Rocky\TOAppG)



AUGUST 3, 1992 EG&G MEMORANDUM
FROM R.S ROBERTS TO SA PETTIS:
RISKS DUE TO SPRAY EVAPORATION OF B-2 POND

)



J\ EG:G ROCKY FLATS

INTEROFFICE CORRESPONDENCE

DATE. August 3, 1992

TO S A Pettis, Surface Water, Bidg 80, X8615

FROM R 'S/:mduatlon Programs, Bidg 80, X8508

SUBJECT RISKS DUE TO THE SPRAY EVAPORATION OF B-2 POND - RSR-016-92

A nsk analysis was performed 1o evaluate the potential human health nisk due to the spray
evaporation of the B 2 pond The results of this evaluation show that the carcinogenic nisk due to
this activity 1s 2 7E 10 and the Hazard index ts 4 5E-07 These values are well below the
acceptable carcinogenic range of 1E-04 to 1E-06 and the acceptable Hazard Iindex of 1 0

in order to caiculate the above nisks, it was assumed that an individual will iive at the Rocky Flats
Plant fence Iine for the next thirty years and that spray evaporation will continue for that period
of ime This individual will be exposed to volatile organic compounds (VOC) that are volatiized
from the spray head when water is sprayed over the B 2 pond The VOCs volatihzed during spray
evaporation are transported from the spray head to the hypothetical individual at the fence hne
This exposure scenano was reviewed and approved by the Depariment of Energy (DOE) and the
Colorado Department of Health (CDH) All assumptions used in this analysis are outlined in
Attachment |

Attachment Il shows the analytical results used in this nsk analysis Methylene Chionde,
Acetone 1,2 Dichloroethene and Trnichloroethene were evaluated in this nsk assessment J and B
qualified data were assumed to be present at the reported value

If you have any questions or need support in presenting this information, please contact me
dmf

Attachments
As Stated (2)

cc

G M Anderson
M B Arndt

R C. Flory

D S Murray
D M Smith

EG&G ROCKY FLATS INC ROCKY FLATS PLANT P O BOX 464 GOLDEN COLORADO 80402-0464 (303) 966 7000



Attachment 1
RSR-016-92
Page 1 of 1

A) Spray Evaporation Specifications

Average Flowrate = 1000 gallons\minute

Daily Exposure Duration = 10 hours\day

Annual Exposure Duration = 125 days\year
Duration of Spray Evaporation Activities = 30 years

B ) Dispersion of Volatiles
CHNQ = (1\(PI}U)(SIGMA-Y)(SIGMA-Z))

Pl = 31416

U = 4 7 meters\second

SIGMA-Y = 110 meters

SIGMA-Z = 43 meters

Distance to Individual = 1 6 kilometers
Stability Class = D

Assumptions were taken from the Plan For Prevention Of Contaminant Dispersion, dated
February, 1992

Assume 100% volatihzation from water

C) Inhalation of Volatilized Constituents

Intake = (ERMCHINOQVIRWDEFWAEFIED)
(BW)(AT)

ER = Emission Rate = Chemical Specific Value
CHI\Q = Dispersion Value
IR = Inhalation Rate = 0 83 m*3\hour
DEF = Daily Exposure Frequency = 10 hours\day
AEF = Annual Exposure Frequency = 125 days\year
ED = Exposure Duration = 30 years
BW = Body Weight = 70 kg

_ AT = Averaging Time = 70 Years (Carcinogens)
AT = Averaging Time = 30 Years (Non-Carcinogens)

Carcinogenic Risk = (Intake)(Slope Factor)
Hazard Index = Intake\Reference Dose

Slope Factors and Reference Doses used in thus analysis were taken from the Integrated Risk
Information System (IRIS) and the Health Effects Assessment Summary Tables (HEAST) The
primary source was [RIS Silope Factors and Reference Doses are current as of 7A\30\92
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atidcnwent «
RSR-016-92
Page 1 of 1

1R EFA SAMFLE NJ
\ UOLATILE URLANILS ANALYSIS DATA SHEET
I Pond B~ o/n:/h-
TypsoesI W
Leb Neme [T1AS-ST LOUIS Lontract 5-3-‘-?--0-{ l”P C 1
lLab Code I1RS Cese No - SAL No SUL No -
Matrix (s01l/water) L"-'-:-R:( Lab Sample I 2/o0f~00/
Sample wt/vol :; {g/ml) ﬂl Lab File ID >E4U6Y
Lavel (low/med) LUW Date Received -4t U0700 og[aa/%:
% Moisture not dec -~ Date Analyzed 06725/792
Lolumn (pack/cap) LAP Dilution ractor 1
CUNCERYRATION UNLITS
CRS NO LUMPOUND or ug/Kg) =——~=-= Q
l ! ! !
1 724~-B7-3 Chloromethans i pY ] 19 |
I 24-83-9 Bromomethane 1 1 1y |
} 75-01-4 Viny! Chloride ! it v )
1 75-00-3 Lhiloroethane ! 10 1y l
! 25-09-2 Methylene Chloride ! 11 1B 1
| 67-64-1 Acetone ! 8 ) !
1 75-15-0 Carbon Disulfaide 1 5 11U !
| 75-3%-4 1,1-Dichlorocethsns | 5 11U (
| 75-34-3 1,1-Dichiorpoethane 1 S 1y !
1 540-5%9-0 1,2-LDichlorosthene (total) 1 4 13 1
| 67-66=3 Chloroform [ 5 11U l
1 107~-06-2 1,2-Dichloroethane ! 5 11U ]
| 76-93-3 2-Butanone 1 10 1y |
I 721-55-¢6 1,1,1-Trichiorosthene ! 5 1y !
1 56-25-5 Carbon Tetrachlorids 1 5 1u 1
| 10B~-05-4 UVinyl Acetate 1 10 11U 1
| 25-272-4 Bromodichloromethane I S 11U |
| 78-B7-S 1,2-Dichloropropane ! 5 1J |
t 10061-01-5% ci1s-1,3-Dichloropropene I 5 11U !
)] 79-01-6 Trichloroethens I 4 1 J !
| 124-4B-1 Dibromochloromethans 1 5 iU I
| 79-00-5 w3 1,1,2-Trichloroethans 1 S 1 !
| 21-43-2 Benzene | S 1u !
| 10061-u2-6 trans-1,3-Dichloropropone ! S 1uJ 1
| 295-25-2 Bromoform | 5 11U 1
, | 10B-10-1 4-Mepthyl-2-Pentanons 1 10 11U |
1 $91-78-6 2-Hexanone 1 10 U 1
{ 127-18-4 Tetrachloroethens t 5 u 1
I 729-34-5 1,1,2,2-Tetrachloroethane ! 5 v |
| 108-BB-3 Toluene 1 S 14 1
! 208-90-7 Chlorobenzene 1 S iU i
! 1u0-41-4 Ethylbenzene ! S v !
' - | 100-42-5 Styrens ! S U !
(; ! 1330-20-2 Xylens (total) i 5 (U 1
- ! | \
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OCTOBER 8, 1993 EG&G MEMORANDUM
FROM R.M GARREN TO GV PORTER
POND WATER IM/IRA AIR EMISSIONS EVALUATION




J\ EG=6 ROCKY FLATS
INTEROFFICE CORRESPONDENCE

DATE
TO
FROM

October 8, 1993
G V Porter, Surface Water Division, Bldg T893A, X5661

R M Garren, Air Quality Division, Bidg 080, X8512R"7/-’J

SUBJECT POND WATER IM/IRA AIR EMISSIONS EVALUATION - RMG-013-93

This correspondence accompanies the attached set of calculations used to evaluate potential air
emissions from a list of proposed options provided by the Surface Water Division (SWD) for
the Pond Water Management Intenm Measures/Iintenm Remedial Action (IM/IRA) The
proposed options were evaluated to determine if an Air Poliutant Emission Notice (APEN) or
permit application would be required for spray evaporation activiies and the operation of
propane and diesel fired equipment The options were outlined in a correspondence from
Wright Water Engineers, Inc dated September 29, 1993 The following is a summary of the
evaluation

Evaluation of spray evaporation activiies described in option 1 of the letter indicate
that emissions are well below reportable levels and the impact on air quality is
negligible

The diesel-fired pump mentioned in part B of option 1 will not require an APEN or
permit application based on the actual hours of operation In order to demonstrate
compliance to the Colorado Department of Health (CDH), an operating log documenting
hours of operation and fuel consumption (if possible) must be maintained

The diesel-fired pump mentioned in options 2 and 3 will require an APEN A
permit application will not be required based on the actual hours of operation The
Arr Quality Division will require proper notification of implementation plans in
order 1o prepare and submit the appropnate paperwork to the CDH

The diesel-fired generator mentioned in part B of option 2 will not require an APEN
or permit application based on the actual hours of operation In order to demonstrate
compliance to the CDH, an operating log documenting hours of operation and fuel
consumption (if possible) must be maintained

The diesel-fired light plant mentioned in part B of option 3 will not require an APEN
or permit application An operating log for this unit 1s not necessary

The propane-fired pump mentioned in option 4 will not require an APEN or permit
application based on the actual hours of operation In order to demonstrate
compliance to the CDH, an operating log documenting hours of operation and fuel
consumption (if possibie) must be maintained

EG&G ROCKY FLATS INC ROCKY FLATS PLANT PO BOX 464 GOLDEN COLORADO 80402-0464 (303) 966-7000



G V Porter

October 8, 1993

RMG-013-93 /)
Page 2

+ The Pond A-4 tent propane system mentioned in option 5 will not require an APEN or
permit application An operating log for this unit is not necessary

Any deviation in the hours of operation or the equipment listed in these options that will
affect air emissions will require a re-evaluation by the Air Quality Division Please notify
the Air Quality Division immediately if an option is selected that requires an APEN If you
have any questions conceming this correspondence, please contact me at X8512 or digital
page 4281

RVG

Attachment
As Stated

cc
R C Nininger
C A Patnoe

EG3G ROCKY FLATS INC ROCKY FLATS PLANT, P.O BOX 464, GOLDEN COLORADO 80402-0464 {303) 966-7000
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G1 Summary

A CERCLA nsk analysis was performed to evaluate the resulung differences in nisk from pond
water management alternatives described 1n the Internm Measures/ Intenm Remedial Action
(IM/IRA) Decision Document A steady state model of the pond water flow and the nisk results
from the Baseline Risk Assessment were used together to predict changes in nisk resulting from
different water management actions “Worst case” large volume spills were postulated to occur
in each drainage area and the nsks calculated for different spill control alternatives Water
storage, collection, and transfer options for non-spill conditions were also evaluated

G 2 Introduction

A CERCLA human health nsk companson was performed where applicable for the retamned
options discussed 1n Chapter 5 and described in Appendix F of this document The purpose of
this nisk evaluation was to provide quantitative assessment on nsks relative to each proposed
alternative as a tool for the IM/IRA Decision process on proposed actions A compartmental
flow model of the Rocky Flats surface water ponds was developed in order to predict the
contaminant concentrations 1n the individual ponds and the resulting human health nisks for a
vanety of pond management alternatives Current baseline nisk levels calculated 1n the Baseline
Risk Assessment (Appendix D, summarized in Section 2 5), were used together with the flow
model to predict the resulting nsk reductions of proposed alternatives for spill capture and water
storage/ transfer

G 3 Model Description

A flow model was developed for the surface water ponds on North Walnut Creek South Walnut
Creek and Woman Creek The ponds included in the model are Ponds A-1, A-2, A-3, A4,
B-1, B-2, B-3, B-4, C-1, C-2, and the Landfill Pond The model base case represents steady
state flow averaged over the calendar year 1992 and 1s given 1n Figure G-1 Pond Flow Model
The flow data used 1n model are given in the following tables

® Table G-1 S Walnut Creek Flows

® Table G-2 N Walnut Creek Flows

® Table G-3 Regulated Discharges and Woman Creek Flows
® Table G-4 Average Pond Capacities



The sources of data used for water release rates, pond capacities, and transfer between ponds
include the 1992 Rocky Flats Environmental Report, EG&G Surface Water Operating Logs and
Summarnes, and the EG&G Surface Water flow momtoring network The values for annual
precipitation and evaporation used n the model were the average values for the Rocky Filats
Plant site of 16 inches and 40 inches respectively

-

G 4 Model Use and Method of Companrison

The model described above was developed to predict the results of introducing perturbations
in the system, changes i water flow (re-routing water, spray evaporation, or elimination of
ponds) and the addiion of a contaminant (spills) were evaluated Other IM/IRA option
categories such as treatment and monitoring options were not evaluated since the model could

not be as easily applied to these cases

For simplicity 1n modeling spills, the assumption 1s made that the entire amount of chemical
considered 1s dumped 1nto the recetving pond and then the spill action alternative occurs  Since
spulls are not steady state events, then only those flows appropniate to the spill event are carned
from the base model to the spill model Restated, credit 1s taken for pond operator actions to
implement the spill control measures according to the spill control alternative being evaluated
The nsks associated with spills are then compared for each alternative quantitatively

The Baseline Risk Assessment for the pond water was himited to the future residential land use
scenario and the ingestion of surface water only Even though this 1s a highly unhkely scenano,
1t served as the upper-bound of nsk for any scenarios on-site as well as any current or future
scenarios for receptors using the water off the Rocky Flats plant site However, when comparing
alternatives which differ in the amount of water which 1s released off plant site, then one must
select which receptor, future on-site, or current off-site 1s to be the basis of companson For
this analysis, the future on-site receptor dnnking water from the ponds is the scenario for
comparison since the baseline risks were caiculated 1n this way

In addition, the retained options are also evaluated and compared for the potential to spread
contammation off the Rocky Flats plant site

G5 Spills
The following three sections model spills of carbon tetrachlonide, trichloroethylene (TCE), and

mtric acid In the case of each spill, the contaminant has two or three possible fates based on
the spill capture alternative
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e Captured by the exisung ponds (Ponds A-1 and A-2 in the cases of the carbon
tetrachlonide spill, pond C-2 1n the TCE spill, and Ponds B-1 and B-2 1n the nitric acid
spill) This 1s the no action alternative)

e Captured by a tank

e Captured by a single pond equivalent to the existing ponds (The TCE spill analysis
does not model an equivalent pond )

The analysis assumes that 100% of the contaminant enters the apphcable interceptor pond, that
there 1s no loss of contaminant en route Additionaily, the only pathway analyzed 1s ingestion
of contaminated water

Table G-1 below summarnzes the different values of nsk and hazard quotients (HQs) to a
hypothetical on-site resident individual who ingests the contaminated pond water The values
for nsk and HQs were obtained from Sections G51,G52and G5 3

The baseline nisk 1s derived from the nsk assessment contamned in Chapter 2 This nisk
assessment assumes that concentrations are as summarized in Tables D-2 1 through D-2 8 mn
Appendix D of this report

Table G-1
Companson of Risks and HQs from Different
Contaminant Spilis and Dafferent Pond Configurations

Existing Ponds Single Spill Control

Pond
Carbon 1 7E-5 1 7E-5 4 9E-6
Tetrachlonde
TCE HQ=0 071 Not Analyzed HQ=0 071

Nitric Acid 2 13E-5 HQ=0 54 HQ=0 54

It 1s noted that the nsk/hazard 1s identical for the existing two-pond configuration and the
equivalent pond Therefore, the construction of a single spill control pond cannot be justified
from the basis of nisk alone Also, the tank option does not reduce the hazard from a spull,
compared to the pond configuration, for spills of TCE or mitric acid, and has only marginally
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reduoe&nskeomparedtoﬂnepondconﬁgmtxonforaspﬂlofcarbon tetrachlonnde Because
of this, 1t may be difficult the extra expense of captunng tanks

G 5 1 Building 707 Carbon Tetrachloride Tank Spill Into North Walnut Creek

This section of the appendix models a release of carbon tetrachlonde from a 5040 gallon tank
at Building 707 The entire tank contents are assumed to flow into North Walnut Creek
without any carbon tetrachlonide dissipating into the atmosphere, which 1s a simphifyng 1f
very conservative assumption because water ingestion 1s the only pathway analyzed Three
separate scenarios are used 1n this model, all of which are 1dentical except for the recerving
pond configuration In all scenanos, the pathway modeled 15 ingestion, in other words, it 1s
assumed that an individual hiving on plant site drinks 2 liters per day of contaminated water

In the first scenano (analyzed 1n Secthon 5 1 1, No Action Alternative), the carbon
tetrachloride flows into the presently used configuration of Ponds A-1 and A-2 There the
contaminant mixes with the ponds Since the ingestion period 1s extremely long (30 years in
this model), 1t 1s assumed that both ponds reach equilibrium, and the carbon tetrachlonde
concentrations will be the same 1n all ponds

In the second scenano (analyzed in Section S 1 2, Replace Existing Ponds A-1 and A-2 With
One Spill Control Pond), the carbon tetrachlonde flows 1nto a single spill control pond, with
the same volume as present-day Ponds A-1 and A-2 There the contaminant mixes with the
pond to form a homogeneous solution

In the third scenano (analyzed 1n Section 5 1 3, Use of Tanks to Capture Spill), tanks are
used to contain the spill It 1s assumed that the tanks are 100 percent effective, and none of
the carbon tetrachloride escapes containment

G 5 1 1 Capture Using Existing Ponds
The ultimate carbon tetrachlonide concentration 1s equal to the total amount of carbon

tetrachloride released, divided by the total volume of the ponds The resulting concentration
of carbon tetrachloride 1s
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Conc = (5040 gal x 1 595! x 3 785 liters/gal x 1 gram/1000 hiters) / [(0 33E6 gal +
2 04E6 gal) x 3 785 hters/gal] = 3 39E-6 g/L = 3 39 ug/L

The cancer nisk associated with daily ingestion of water contaminated with 3 39 ug/L of
carbon tetrachloride 1s calculated using the following formula taken from EPA’s Risk
Assessment Guide for Superfund?, modified for ingestion only The oral slope factor for
carbon tetrachlonde 1s taken from the IRIS database * The cancer nisk 1s

Risk = [Conc x EF x ED x IR, x SF.J/[BW x AT x 365 day/yr x (1000 ug/mg)]

where

Conc = contaminant concentration = 3 39 ug/l
EF = exposure frequency = 350 day/yr

ED = exposure duration = 30 yr

IR, = water drinking rate = 2 1/day

SF, = oral slope factor = 0 13 kg-day/mg
BW = receptor body weight = 30 kg

AT = averaging time = 70 yr

Inserting these values into the equation
Risk = [(3 39 ug/L) x (350 day/yr) x (30 yr) x (2 L/day) x (0 13 kg-day/mg))/[(70 kg) x (70

yr) x (365 day/yr) x (1000 ug/mg)] = 1 21E-5 excess nsk of contracting cancer When
added to the baseline nsk of 4 9E-6, this comes to 1 7E-5 total nsk

!The specific gravity of carbon tetrachloride at 20 C, taken
from Page 3-25 of Perry’s Chemical Engineers’ Handbook, Fifth
Edaition

2Environmental Protection Agency, Risk Assessment Guidance
for Superfund, Volume I Human Health Evaluation Manual (Part A),
Interaim Final, EPA/540/1-89/002, December 1989

3IRIS Database Update, dated June 30, 1993
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Assumptions
1 It1s assumed that all of the carbon tetrachlonide goes to the ponds Actually, much of the

contaminant will volatilize

2 It1s assumed that the ponds’ concentration of carbon tetrachloride remains undiluted for
30 years of ingestion The actual concentration will be diluted quickly from volatilization,

inflow of precipitation water, etc

3 It1s assumed that an individual will use water from the ponds for his drninking water
source In fact, 1t 1s highly doubtful that a resident at Rocky Flats would wish to drink the

pond water, as opposed to using munictpally supphed water

4 All pathways are 1gnored except for water ingestion

G 5 1 2 Replace Exising Ponds A-1 and A-2 With One Spill Control Pond

The ultimate carbon tetrachlonde concentration 1s equal to the total amount of carbon
tetrachlonide released, divided by the total volume of the single pond This pond’s volume 1s
equivalent to the volume of existing ponds A-1 and A-2 The resulting concentration of
carbon tetrachlonde 1s 1dentical to that calculated in Section 5 1 1, and 1s equal to 3 39 ug/l

The cancer nisk associated with daily ingestion of water contaminated with 3 39 ug/l of
carbon tetrachlonde 1s identical to that calculated 1n Section 5 1 1, and equals 1 21E-5 nsk
of contracting cancer When added to the background risk of 5 1E-6, this comes to 1 7E-5

total nisk

Assumptions
1 1It1s assumed that all of the carbon tetrachlonde goes to the ponds Actually, much of the
contaminant will volatihze

"2 It1s assumed that the ponds’ concentration of carbon tetrachloride remains undiluted for
30 years of ingestion The actual concentration will be diluted quickly from volatthzation,
inflow of precipitation water, etc

ghee T el SRadeeE < e TS T e e S



3 It 1s assumed that an individual will use water from the ponds for his dninking water
source In fact, 1t 1s highly doubtful that a resident at Rocky Flats would wish to drink the

pond water, as opposed to using municipally supphied water

4 All pathways are 1gnored except for water ingestion

G 5 1 3 Use of Tanks to Capture Spill

It 1s assumed that all of the spill 1s contained 1n the tanks, and that none of 1t 1s subsequently
released Under this assumption, there 1s no pathway to a receptor, and there is no nisk  So
the total nisk 1s equal to baseline, and equals 4 9E-6

Assumptions

1 All pathways are 1gnored except for water ingestion

2 It1s assumed that all of the carbon tetrachlonde 1s captured by the tanks, and that the
tanks never release any contaminated water

G 5 1 4 Comparison of Risk

Table G-2 below compares the different nisks after a carbon tetrachlonde spill under each of
the different scenarios

Table G-2
Rusks After a CCl, Spill

u I Existing Ponds

Risk 1 7E-5

Single Spill Control

-

G 5 2 Tnchloroethylene Spill into the South Interceptor Ditch

This section of the appendix models a release of 110 gallons of trichloroethylene (TCE)
The entire tank contents are assumed to flow into the South Interceptor Ditch without any
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TCE dissipating 1nto the atmosphere, a ssmphfying assumption Two separate scenanos are
used 1n this model, which are 1dentical except for the receiving pond configuration In both
scenarios, the pathway modeled 1s ingestion, n other words, 1t is assumed that an individual
hving on plant site drinks 2 liters per day of contaminated water

In the first scenario (analyzed in Section § 2 1, No Action Alternative), the TCE flows 1nto
the presently used configuration of Pond C-2 There the contaminant mixes with the pond
and 1ts concentration 1s assumed to become uniform

In the second scenario (analyzed in Section 5 2 2, Use of Tanks to Capture Spill), a tank 1s
used to contain the spill It 1s assumed that the tank 1s 100 percent effective, and none of the
TCE escapes containment

G 5 2 1 Capture by Existing Pond

The uiltimate TCE concentration 1s equal to the total amount of TCE released, divided by the
total volume of the pond The resulting concentration of TCE is

Conc = (110 gal x 1 466* x 3 785 hiters/gal x 1 gram/1000 liters)/[4 96E6 gal x 3 785
Iiters/gal} = 3 25E-8 g/L = 0 033 ug/L

The non-cancer nisk associated with daily ingestion of water contaminated wath 0 033 ug/l of
TCE 1s calculated as a hazard quotient using the following formula taken from EPA’s Risk
Assessment Guide for Superfund® The reference doses for TCE are taken from EPA’s
memo, Risk-Based Concentration Table, Third Quarter 1993 ¢ The hazard quotient 1s

HQ = [Conc x EF x ED x (IR,/RfD,)}/[BW x AT x 365 day/yr x (1000 ug/mg)]

‘The specific gravity of TCE at 20 C, taken from Page 3-43
of Perry’s Chemical Engineers’ Handbook, Fifth Editaon

y SEnvironmental Protection Agency, Risk Assessment Guidance

for Superfund, Volume I Human Health Evaluation Manual (Part A),
Interim Final, EPA/550/1-89/002, December 1989

‘Memo from Roy L Smith, entitled "Risk-Based Concentration
Table, Third Quarter 1993, dated July 9, 1993

=
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where

Conc = contaminant concentration = 0 033 ug/L
EF = exposure frequency = 350 day/yr

ED = exposure duration = 30 yr

IR, = water drinking rate = 2 /day

RfD, = oral reference dose = 6E-3 kg-day/mg
BW = receptor body weight = 70 kg

AT = averaging time = 70 yr

Inserting these values into the equation

HQ = [(0 033 ug/l) x (350 day/yr) x (30 yr) x (2 1/day)/(6E-3 kg-day/mg)}/[(70 kg) x (70
yr) x (365 day/yr) x (1000 ug/mg)] = 6 S6E-5 When added to the baseline Hazard Index of
0 071, the total hazard 1s 0 071

G 5 2 2 Use of Tanks to Capture Spill

It 1s assumed that all of the spill 1s contained in the tanks, and that none of it 1s subsequently
released Under this assumption, there 1s no pathway to a receptor, and there 1s no excess
hazard So the hazard 1s equal to baseline, which 1s 0 071

Assumptions

1 All pathways are ignored except for water ingestion

2 It 1s assumed that all of the TCE 1s captured by the tanks, and that the tanks never release
any contaminated water

G 523 Companson of Hazard

Table 5 3 below compares the different Hazard Indices after a TCE spill under both
scenarios The difference in Hazard Index 1s not significant



-
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Table G-3
Hazard Indices After a Spill of Trichloroethylene

G 5 3 Building 910 Nitric Acid Spill Into South Walnut Creek

This section of the appendix models a release of nitric acid from a 2000 gallon tank outside
Bumlding 910 The entire tank contents are assumed to degrade to mtrate, and flow into
South Walnut Creek without any nitrate dissipating into the atmosphere or ground, a
simphifying if very conservative assumption Three separate scenanos are used in thas
model, all of which are 1dentical except for the receiving pond configuration In all
scenarios, the pathway modeled 1s ingestion, 1n other words, it 1s assumed that an individual

hving on plant-site drinks 2 hiters per day of contaminated water

In the first scenano (analyzed 1n Section 5 3 1, No Action Alternative), the nitrate flows into
the presently used configuration of Ponds B-1 and B-2 There the contaminant mixes with
the ponds Since the ingestion peniod 1s extremely long (30 years in this model), 1t 1s
assumed that all ponds reach equilibnum, and the nitrate concentrations will be the same 1n

all ponds

In the second scenario (analyzed 1n Section 5 3 2, Replace Existing Ponds B-1 and B-2 With
One Spill Control Pond), the mitrate flows nto a single spill control pond, with the same
volume as present-day ponds B-1 and B-2 There the contaminant mixes with the pond

In the third scenario (analyzed in Section 5 3 3, Use of Tanks to Capture Spill), tanks are
used to contarn the spill It 1s assumed that the tanks are 100% effective, and none of the
nitrate escapes containment

G 5 3 1 Capture by Existing Ponds

The ultimate mitrate concentration 1s equal to the total amount of mtrate released, divided by
the total volume of the ponds The resulting concentration of nitrate 1s

10
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Conc = (2000 gal x 1 5027 x 3 785 hters/gal x 1 gram/1000 hters) / [(0 35E6 gal +
1 O1E6 gal) x 3 785 liters/gal] = 2 21E-6 g/L = 2 21 ug/L

The non-cancer hazard quotient associated with daily ingestion of water contaminated with

2 21 ug/L of mitrate 1s calculated as a hazard quotient using the following formula taken from
EPA’s Risk Assessment Guide for Superfund® The reference doses for mitrate are taken
from the IRIS database * The hazard quotient 1s

HQ = [Conc x EF x ED x (IR,/RfD,)J/[BW x AT x 365 day/yr x (1000 ug/mg)]

where

Conc = contaminant concentration = 2 21 ug/L
EF = exposure frequency = 350 day/yr

ED = exposure duration = 30 yr

IR, = water dninking rate = 2 l/day

RfD, = oral reference dose = 1 60 kg-day/mg
BW = receptor body weight = 70 kg

AT = averaging time = 70 yr

Inserting these values 1nto the equation
HQ = [(2 21 ug/L) x (350 day/yr) x (30 yr) x (2 1/day)/(1 60 kg-day/mg)}/[(70 kg) x (70 yr)

x (365 day/yr) x (1000 ug/mg)] = 1 6E-5 When added to the baseline hazard index of
0 54, the resulting Hazard Index 1s 0 54

"The specific gravity of nitric acid at ambient (15 to 20
C), taken from Page 3-17 of Perry’s Chemical Engineers’ Handbook,
Fifth Edation

*Environmental Protection Agency, Risk Assessment Guidance
for Superfund, Volume I Human Health Evaluation Manual (Part A),
Interim Final, EPA/550/1-89/002, December 1989

IRIS Database Update, dated June 30, 1993
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Assunllpnons
1 It 1s assumed that all of the mtrate goes to the ponds. Actually, much of the contaminant

will seep 1nto the ground, etc

2 It 1s assumed that the ponds’ concentration of nitrate remains undiluted for 30 years of
ingestion The actual concentration will be diluted quickly from inflow of precipitation
water, etc

3 It 1s assumed that an individual will use water from the ponds for his drinking water
source In fact, 1t 1s highly doubtful that a resident at Rocky Flats would wish to drink the

pond water, as opposed to using municipally supphed water

4 All pathways are ignored except for water ingestion

G 5 3 2 Replace Existing Ponds B-1 and B-2 With One Spill Control Pond

The ultimate nitrate concentration is equal to the total amount of mtrate released, divided by
the total volume of the single pond The pond’s volume 1s equivalent to the volume of
existing Ponds B-1 and B-2 The resulting concentration of nitrate 1s identical to that

calculated 1n Section 5 3 1, and 1s equal to 2 21 ug/L

The hazard associated with daily ingestion of water contaminated with 2 21 ug/L of TCE 1s

1dentical to that calculated 1n Section 5 3 1, and the Hazard Quotient equals 1 64E-5 When

added to the baselhne hazard of 0 54, the resulting Hazard Index 1s 0 54

Conservative Assumptions
1 It 1s assumed that all of the nitrate goes to the pond Actually, much of the contaminant

will seep into the ground, etc

2 Itas assumed that the pond’s concentration of nitrate remains undiluted for 30 years of
ingestion The actual concentration will be diluted quickly from inflow of precipitation
‘water, etc

3 It 1s assumed that an individual will use water from the pond for his dnnking water
source It 1s highly doubtful that a resident at Rocky Flats would wish to drink the pond
water, as opposed to using municipally supphed water

12
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Nonconservative Assumption
1 All pathways are 1gnored except for water ingestion

G 5 3 3 Use of Tanks to Capture Spill

It 1s assumed that all of the spill 1s contained 1n the tanks, and that none of 1t 1s subsequently
released Under this assumption, there 1s no pathway to a receptor, and there 1s no hazard
So the Hazard Index equals baseline, which 1s 0 54

Assumptions

1 All pathways are 1gnored except for water ingestion
2 It1s assumed that all of the nitrate 1s captured by the tanks, and that the tanks never
release any contamnated water

G 5 3 4 Companison of Hazard

Table 5 4 below compares the different nisks posed by the nitrate spill under each of the
different scenanos Differences in Hazard Indices are unnoticeable

Table G-4

Hazard Resulting From a Nitrate Spill

Existing Ponds

Single Spall Control
Pond

Hazard Index

054

054

G 7 Water Storage /Transfer Options

- Water storage and transfer mnvolves the routine collection and storage of the Rocky Flats
sewage treatment plant (STP) effluent and stormwater runoff from the plant site Water 1s
then transferred to a location where 1t can be 1solated for proper momtoring before being
released off-site Water storage and transfer alternatives analyzed include recycling all or part
of the STP and stormwater on-site, changing pond water release points, and spray

13



evaporating more of the pond water on-site 1n leu of releasing 1t off-site The alternatives 1n
this category were presented in Section 5 of the IM/IRA Report as proposed additional
management tools rather than mutually exclusive alternatives Hence each alternative will be
evaluated for potential nsk reduction relative to the no action or baseline risk given 1n

Appendix D of this report
G 7 1 Exisung Pond Water Management Plan

The nisks resulting from existing pond water management for routine collection, storage and
transfer operations (described 1n Section 2 2) were assumed to be the nisks calculated in the
baseline risk assessment from the chemical concentration data measured 1n each pond These
total cancer and non-cancer nisks are given in Appendix D 1n Tables D-11t0 D-1 8

G 7 2 Recycle / Tank STP Water

From Figure G-1 and Table G-1, the current flow from the STP mnto S Walnut Creek occurs
at Pond B-3 at the average flow rate of 141 kgal/day (thousand gallons per day)

It cdn also be seen that this 1s currently the major source of water to Pond B-3 The Pond B-

3 water then flows to Pond B-4 and then B-5 where 1t 1s held until being transferred to Pond

A-4 for release

The contaminants of concern (COCs) for Pond B-3 (Site 4) 1n the baseline risk assessment
included two radionuchdes with a combined lifeume excess cancer risk (LECR) of 5 4E-7
See Table D-2 4 1n Appendix D The metal, 1norganic, and orgamic COCs combined to
produce a hazard index of 0 0004 Since these nisk levels are low compared to EPA
standards, reducing or ehiminating the STP effluent flow into the pond system by recycling
the water to use on plant site or collecting the effluent 1n a tank will not appreciably reduce
the human health nisk for a future on-site receptor However , it could reduce the release of
water and spread of contamination off-site

14
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G 7 3 Drrect Spray Evaporate Ponds

Currently spray evaporation 1s used to hmit the amount of water transferred and released
from Pond A-2 and the Landfill Pond One proposed action 1s to use spray evaporation in
smaller Ponds A-1, A-2, B-1, B-2 to keep these ponds at lower levels between precipitation
events The net effect of spray evaporation on contamunant levels in the pond being sprayed
1s normally an increase However, 1if the volume sprayed 1s imited to the precipitation
inflow, then spraying does not concentrate contaminants 1n the pond and so does not affect
nisk at the pond Spray evaporating Ponds B-1 and B-2 under normal conditions (no spill)
would reduce or ehminate the need to transfer water from Pond B-2 to A-2 and reduce the
potential to spread low level contamination In a previous analysis, the additional nsk posed
to off-site receptors from spray evaporation via the direct inhalation pathway was evaluated
for Pond B-2 for several volatile organics and was shown to be below the EPA acceptable
nsk range for carcinogenic and noncarcinogenic risk A copy of this analysis, "Risks Due To
Spray Evaporation of B-2 Pond" -RSR-016-92 1s attached

M 7 4 Redirect Water from Woman Creek to Walnut Creek Downstream of Pond A-4
One water transfer alternative 1s to divert water in Woman Creek to Walnut Creek down
stream of A-4 through an on-site pipeline  Since this action would not reroute water flowing

mnto any of the ponds on plant-site or introduce contaminants, then the contaminant
concentrations 1n the ponds and hence the nsk would not be expected to change

15
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APPENDIX H
STANDARD OPERATING PROCEDURES FOR
POND WATER MANAGEMENT

1-C90-EPR-SW 03
Containment of Spills Within the Rocky Flats Drainages

Thus procedure describes actions that should be taken to contain a spill which has entered a

drainage and 1s threatening to enter the surface water detention ponds in the Buffer Zone

These actions will help to minimize damage to the environment and to plant operations
Driver(s)

a) Agreement 1n Principle (AIP)
b) DOE Order 5400 1, General Environmental Protection Program

1-C91-EPR-SW 01
Requirement for Control and Disposition of Inadental Waters

This procedure contains the actions required for the control and disposition of incidental
waters The purpose of this procedure 1s to assure environmental protection by controlling,
containing, sampling, analyzing, and/or discharging incidental waters onginating from Rocky
Flats sources

Driver(s)
a) Best Management Practices (BMPs)
b) Safe Drinking Water Act (SDWA)
c) Clean Water Act (CWA)

1-C92-EPR-SW 02
Control of Rocky Flats Flood Waters

This procedure 1s intended to provide instructions for controlling and containing excessive
runoff and to minimuze flooding This instruction falls within the context of Rocky Flats

- water management plans

Driver(s)
a) Colorado State regulations on dam safety
b) DOE Order 5400 1, General Environmental Protection Program
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APPENDIX H
STANDARD OPERATING PROCEDURES FOR
POND WATER MANAGEMENT

(Continued)

5-21000-OPS-SW 01
Surface Water Data Collection Activities

Thus Standard Operation Procedure (SOP) describes procedures that will be used at the Rocky
Flats Plant (RFP) 1n performance of field activities at surface water collection sites This SOP
describes 1miual site evaluation procedures and outhines an order of data collection activities
to be performed at each site by a two or three member field crew Detals are provided 1n thus
document so that all sampling personnel following these procedures will deliver samples to the
laboratory and will perform discharge and field parameter measurements in a consistent

manner

Driver(s)
a) DOE Order 5400 1, General Environmental Protection Program

b) EPM/SWD NPDES-FFCA Operations Sampling Plan

5-21000-OPS-SW 02
Field Measurements of Surface Water Field Parameters

This SOP describes procedures that will be used at RFP to obtain measurements of surface
water parameters 1n the field These parameters are temperature, dissolved oxygen, pH,
alkalinity, specific conductance, total residual chlonne, free chlorine, turbidity, hardness and
nitrates This SOP describes field measurement procedures, personnel responsibilities and
qualifications, and quality assurance/quality control (QA/QC)

Dnver(s)
a) NPDES-FFCA Operations Sampling Plan
b) DOE Order 5400 1, General Environmental Protection Program
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APPENDIX H
STANDARD OPERATING PROCEDURES FOR
POND WATER MANAGEMENT
(Continued)

5-21000-OPS-SW 03
Surface Water Sampling

This SOP describes procedures, documentation and equipment that will be used to collect
water quality samples from surface water data collection sites at RFP More than one
sampling method 15 required because flow conditions vary from site to site In consideration
of these varied conditions, this SOP describes methods that are to be used on the site-specific

flow conditions

Driver(s)
a) NPDES-FFCA
b) DOE Order 5400 1, General Environmental Protection Program

5-21000-OPS-SW 04
Daischarge Measurement

This SOP describes procedures that will be used at RFP to measure surface water discharge
in streams and ditches or from seeps and pipes Discharge 1s defined as the volume rate of
flow of water, including any substances suspended or dissolved 1n the water This document
outhnes a set of standard methods for various flow conditions at RFP

This SOP describes equipment and procedures that will be used for field data collection and
documentation 1n order to attain acceptable standards of accuracy, precision, comparability,
representativeness and completeness

Driver(s)
a) NPDES-FFCA
b) DOE Order 5400 1, General Environmental Protection Program
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STANDARD OPERATING PROCEDURES FOR
POND WATER MANAGEMENT
(Continued)

5-21000-OPS-SW 08
Pond Sampling

This SOP describes procedures that will be used to collect surface water samples and measure
field parameters from ponds at RFP Specifically, this SOP describes methods to be used for
pond sampling and for measurement of field parameters 1n water from ponds that will be used
for field data collection and documentation to attain acceptable standards of accuracy,
comparability, representativeness and completeness

Dniver(s)
a) DOE Order 5400 1, General Environmental Protection Program

5-21000-OPS-SW 16
Sampling of Incidental Waters

This SOP describes procedures that will be used at RFP for the collection of water samples
from incidental sources These would include water collected as a result of (1) construction
activities that require excavation below the groundwater table and subsequent dewatering, (2)
collection and dewatering of precipitation and stormwater runoff 1n excavations, pits, trenches,
ditches or depressions that do not intercept the electrical vaults, or manholes that require
pumping as described 1n the "Procedures for the Control and Disposition of Incidental Waters"

(EG&G, May, 1990)

This SOP describes personnel responsibilities and qualifications, sample collection and
preservation procedures, and QA/QC and documentation requirements that will be used for
field data collection to attain acceptable standards of accuracy, precision, comparability,
representativeness and completeness

Driver(s)
. a) Best Management Practices (BMPs)
b) Safe Drinking Water Act (SDWA)
o) Clean Water Act (CWA)
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APPENDIX H
STANDARD OPERATING PROCEDURES FOR
POND WATER MANAGEMENT
(Continued)

5-21000-OPS-SW 19
Control Procedure for Water Discharges from Surface Water Control Ponds A 3,A 4, B3,B 5, C 1

and C2

This procedure describes sampling, analytical, reporting and approval activities required prior
to mmuating discharges, and describes operational and monitoring activities during actual

discharges

Driver(s)
a) Agreement 1n Principle (AIP)
b)  DOE Order 5400 1, General Environmental Protection Program

5 21000-OPS-SW 20
Control Procedure for Water Spraying from the Landfill Pond and Pond A 2 and for Internal

Pond Water Transfers

This procedure describes pre-operational activities including sampling, analytical and approval
requirements, and describes operational controls governing actual operations

Driver(s)
a) Agreement 1n Principle (AIP)
b) DOE Order 5400 1, General Environmental Protection Program

5-21000-OPS-SW 27
Dam Inspection and Monitoring Procedure

The purpose of the dam 1nspection procedure 1s to identify existing or potential dam safety

Eorter frequency between formalized dam inspections currently

erformed by other groups or agencies Dam safety monitoring 1s performed for previously
identified dam safety concerns

Driver(s)
a Colorado State regulations on dam safety
b) DOE Order 5400 1, General Environmental Protection Program
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STANDARD OPERATING PROCEDURES FOR
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(Continued)

1-15200-EPIP-12 14
Water Detention Pond Dam Failure

This procedure describes emergency response actions to be taken in the event of actual or
potential unplanned releases of detention pond dam water from RFP. It also defines seven
action levels (0 through 6) for categonizing conditions at the dams up to and including dam

failure

Drwver(9)
a) Colorado Radiological Emergency Response Plan, Rocky Flats Plant

b)  DOE Order 5500 1B, Emergency Management System
<) DOE Order 5500 3A, Planming and Preparedness for Operational

Emergencies
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