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TABLE 1A 
SE-SPECIFIC ORGANIC CHEMICAL STANDARDS 

SEGMENTS 2,3,4, AND 5, BIG DRY CREEK' 
(Wfi 

PARAMETER2 STANDAR~ PQL' ' 
Acenaphthylene (PAH)12 00028 10 

Aay Ionrtnled 0 058 5 

Aldrin - 0 00013 0 1@ 

m a c a n e  (PAH)'* 00028 10 

AtraZlfd 3 0  0 5'O 

Benzo (a) anthracene (PAH)12 00028 10 

8 e f ~ O  (a) pyrene (PAH)'* 00028 10 

mnzo @) fluoranthene (PAH)~~ 0 0028 10 

B e r n  (k) fluoranthene (PAH)12 00028 10 

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

Bromodichlotomethane (HM)' 03  10 

Bromoform (HM)' 4 10  

Chlordane" OOOO58 10  

Chloroform (HM)' 6 0  10  

CMOroethyl erher @Is-2) 003 10 

Chloromethyl ether 00000637 10 

Chlorophenol 2Ooo 50 

Chrysene (PAH)" 00028 10 

DOT OOOO59 1 

Demeton 0 1  1 0 9  

Dibenzo (a,h) anthracene (PAH)12 00028 10 

Dibromochloromethane (HM)' 6 10 

Dichlorobemdine 0039 10 

Dichlorophenoxyacetrc aad (2,4,D) 70 10 - 
Dieldrin 0 00014 o 19 

Dioxin (2,3,7,8 TCDD) 1000000013 o oil3 

- 
Bermdine 0 00012 10 

I 



Endosulfan 0056 o 19 

00023 o 19 

42 I O  

fluorene (PAH)’* O.OQ28 10 

Guthion 0 01 : 1s 

lndeno (1,2,3&) pytene 10 

l o 1  Io20 
Methoxychlot 003 0 

Methyl bromwe (HM)’ ;4a 10 

Methyl - ww’ 5 7  I O  

Methylene - (HW’ 4 7  10 

Mirex 0 001 0 19 
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' In the absence of spe~mc numenc standards for n~nnakrtalb occumng organics, 
the namtm standard "free from toxtcs' (secbon 3 1 ll(l)(d)) shall be mterpreted 
and applied in accotd8nce wrth the prowsms of ( W o n  3 127(l)(c)(iv), so that 
the standard IS interpreted consistently for surface and ground waters 

All parameters are denved from the, basmn-wde tables m 5 CCR 1002-8, 
90 3 8 5(2)(a) and (e) (10-91) or the srte-specrfic Table 1 from 5 CCR 1002-8, 
0 3 8 5 (3/90), except as noted 

The standard adopted IS the statewide standard from the Basic Standards and 
Methodologies for Surface Water, 5 CCR 1002-8,s 3 1 0, fi a statewide standard 
exlsts for the listed parameter, or is the lowest standard found in 50 3 8 5(2)(a) and 
(e) (10-91), rf no statmde standard exists for the listed parameter 

' 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 otbruwse noted 

The PQL adopted 6 the statewide PQL from the Basic Standards and 
Methodologies for Surface Water, 5 CCR 0 3 2 0, d a statewide PQL exists for the 
listed parameter, of IS the lowest detecbon level found in 9 3 8 5 (2)(e) (10-Ql), d 
no statewide POL extsts for the listed parameter 

The standard for this parameter does not change, but the PQL differs from the GC 
detecbon limb llsted in 5 3 8 5(2)(e) 

' The bmn-wde standards prowde one standard for all halom8thaneS (HM) See 
5 CCR 1002-8,O 3 8 5(2)(e) (10-91), Addrtronal Organic Chemical Standards table 
Halomethanes is actually a group of chemicals Thus, the standard for 
halomethanes is deleted and the statewde standards, 5 CCR 1002-8,5 3 1 0 (1 1- I 

911, for the u\drvlduat chemicals are adopted as stte speufic standards 

There ts no statewde organic chemical standard for this parameter 

' Gas Chromatography (GC) PQL 

lo PQL IS not published in existtng state regulations Obtaned by DOE/EG&G via 
personal communication with CDH 

" 

'* 
Both the standard and the PQL change 

The onginal sne-speufic standards provided one standard for all Polynuclear 
Aromatic Hydrocarbons (PAH) See, 5 CCR 1002, 0 3 8 5 P-90), Table 1 PAH 

c 
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Table 2 
SITE SPECIFIC RADIONUCLIDE STANDARDS* 

(in m e s / b t e r )  

- 

The radionudtdes Isted below shall be rnamntamd at the lowest practml level and in no 
case shall they be mcreased by any cause attributable to mumapd, industrial, or 
agncubral pracbces to exceed the srte speafic numenc standards 

A Ambient based s~W-speufic standards 
-* 

segment 2 segment 3 segment 4 s e s m 4  
Great segment 5 -5 

standley Western woman -Walnut 
Lake Resenrolr _Creek 

Gross Alpha 6 5 7 11 

Gross Beta 9 12 5 19 

Plutonium 03 03 05 05 

Amenaum 03 03 05 05 

Tmum 500 500 500 500 

Urarnum 3 4 5 10 

B Other stte-spectfic standard applicable to segments 2,3,4 and 5 

CunUm 244 60 
237 30 

*Statewtde standards also apply for radionuclides not listed above 



carbontettachlonde 18 

tetracMoroethane 76 

tnchloroettrylene 66 

Tr = total r-e D=dlssohred 
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APPENDIX 33 
ANAL,yTE CONCENTRATIONS FUR 

AND LOWER SOUTH INTERCEPTOR DITCHES 
COMBINED QPEUBLE UNITS 1-8, 10-14 AND 16 
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able 1 -Summary of NPDESEFCA Compliance Sampling I 
I I I 

L I 

Pond E 3  (&Day Biological Oxygen Demand (BOD51 I daily 
!Total Suspended Solids CTSS) I daily 
(Nnrate I daily 
/Total Restdual Chlorine TTRC) ldaily 
I Row Idaily 

I I  LOCATION 1 ANALYTES I FREQUENCY I 
L I 

Pond E 3  (&Day Biological Oxygen Demand (BOD51 I daily 
!Total Suspended Solids CTSS) I daily 
(Nnrate I daily 
/Total Restdual Chlorine TTRC) ldaily 
I Row Idaily 

I I I I 
~~ 

I I 
~~~ 

Pond A-4 Whole Effluent Toxicity (WETI I auanerly at discharge 
I Non Volatile Suspended Solids (NVSS) ldaily dunng discharge 
/Total Chromium /monthly dunng discharoe 
I Flow )daily dunng discharge 

STP i pH i daily dunng discharge 
(daily dunng ducharge 
lthrete times per week 
lthree times per week 
(three times per week 
:three times per week 

I I 

(Total Residual Chlonne (TFtC) 
ITotal Suspended Solids TTSS) 
I Fecal Coliform 
ITotal Phosphorous 
I Carbonaceous 5-Day BOD 

Pond A 3 INnrate (daily dunng discharge 
i daily dunng discharge I Flow 

I I 

I Flow I daily dunng discharge 

Pond C 2 IWhole Effluent Toxicay ( W m  lquarcerly at discharge 
INon Volatile Suspended Solids (NVSS) I daily dunng discharge 
JTotal Chromium Imonthlv at discharge 
I Flow I dailv dunno discharge 

I I 

A 

ITotal Chromium 1 weekly 
1 Whole Effluent Toxictty (WET) 
I I 

i quarterly 

i 



Table 2 -Summaty of AQreemem in Pmclple (AIP) Compliance Samplmg 
I I 

I 

LOCATION IANALMfS I 

Taken from EG&G f 1993) RFP Surfam Water and Sodunem Morwtonng Program Summery jsnwrY 1893 



Table 3 -Summary of Openuonal Monltonng for DOE Orders 

LOCATION ANALMES FREQUENCY 

Amonia daily 
Carbonaceous 5-Day Biological Oxygen Demand 
Volaule Organic Analytes (CLP) 
Field Parameters dailv 

three Qmes per week 
wo ames per month 

STP 
Effluent 

Gross alphabeta 
Nitrate daily 
Chemcal Oxygen Demand daily 
Total Organic Carbon dally 
Dissolved Oxygen daily 

t I 

I 

Pond A 4  Plutonium, Uranium, Amencium weekly when not discharging 



*Changesaspertdocommth~DunrurnonNov8mber18 1993 

Taken from EGbG (1993) ffFP SuFfroe Water and Sediment Monrtonng Ffogr.nr suauR.ry Juwrry lS!&3 



'\ ' T Y  
National Laboratory (LANU Research Program I I 

~ 

LOCATION ANALYES FREQUENCY 

,Sewage Treatment Plant, Pond A-4, Pond B-5, LANLUST Monthly 
Pond C-2 

Pond A-1 e Pond A-2, Pond A-3, Pond 5 1 ,  Pond 52,  LANL LIST Quanerly 
Pond 8-3, Pond B-4, Pond C-1 

I 

Stream Warer per ~LANL US 
Proiect Manaaer I 

I 

4O per year 

Taken from EG&G (1993) RFP Surface Water and Sediment Monltoring Program Summary January 1993 

Sediment Samples per 
Project Manager 

LANL UST 40 per year 



3 

1 
I 



APPENDIX D 
SUPPLEMENTAL moRMATIuN 

FOR RISK ASSESSMENT 



APPENDIX D 

TABLE OF CONTENTS 

Supplemental Information for Risk Assessment (General) 

Supporting Statistical Information for Pond Water Management Risk Assessment 

Tables D 1 1 through D 1 8 

Tables D 2 1 through D 2 8 

Tables 1 through 5 

Human Health k s k  Assessment COCs 

Human Health Cancer and Noncancer Risk 

Data Summarv Tables 



1 I1 
SUPPLEMENTAL INFORMATTON FOR 

RISK ASSESSMENT (GENERAL) 
II 



APPENDIX D 
SUPPLEMENTAL INFORMATION FOR RISK ASSESSMENT 

This appenduc contams supplemental dormation regadng calculation of RfDo's, background 
studies and models for chemcal caqpogency, and effects of radiation on human health 

Calculation of Reference Doses 

Oral Reference Dose (RfDo) values (in units of rmlligrams per lulograms per day [mg/kg/dayJ) 
are typically calculated by chvidmg a NOEL, NOAEL, or LOAEL dose (in units of 
mg/kg/day) by an uncertvnty or safety factor that typically ranges from 10 to 10,000 
Thereafter, the RfDo is 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 in the frequency or seventy 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 mcreases in the frequency or 
seventy of adverse effects between the exposed population and the 
correspondrng 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 chemcal in 
a study or group of studies that produces statistically or biologcally 
significant increases in the frequency or seventy of adverse effects 
between the exposed population and its appropnate control 

RfDo values are denved from the NOEL, NOAEL, or the LOAEL for the cntical tomc effect 
by the consistent, conservative application of uncercinty factors (UFs) and moddying factors 
(MFS ) ,  as follows 

RfDo= CE/(UFxMF) (1) 

where 
m o  = 

CE - 
UF - The product of one or more uncercinty factors 
MF Modifyingfactor 

Chromc (or subchronic) Oral Reference Dose (rounded to one significant 
figure) 
Lowest cntical or no effect level (1 e ,  NOEL, NOAEL, or LOAEL) 

UFs are generally applied as multiples of 10 (although values less than 10 are sometimes used), 
with each factor representing a specific range of uncertvnty inherent in extrapolating data to 
derive a "safe concentration" for human exposure - 



To detlve the fcfDo value, UFs are q p h d  as follows 

e If an LOAEL is used d of an NOAEL, rn ilQcfiziod UF of 10s used tO 

account €or the unertamty assmted WI& extrapoi- from LOAELs to 
NOAELs 

In addltion to the UFs ked above, an A4F c?n be ditrUJp appbd. W s  nnge from 1 to 
10 and reflect a quditauve professional ;usessmenE of & € I Q ~  wm%tahe am s p f i d y  
addressed by the abovementioned UFs The &€d~ MF d u e  a I 0 

e The relaaonship between the zdrmnisted 
the lowdose ';urge IS b a d  on mathematical ma& 

and the madenee of ancer m 

e The dosoresponse relationtfup is  assumed to be the same for both humans and 
a n d s ,  d the h i s t e r e d  dose is measured rn €he proper uluts - 
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APPENDIX D 
SUPPLEMENTAL INFORMATION FOR RISK ASSESSMENT 

(Contmued) 

Thus, effects from exposure to high (adrmmstered) doses are based on expenmental animal 
bioassay results, whde effects associated with exposure to low doses of a chemcal are generally 
estunated from mathematical models 

For chemcal carcinogens, EPA assumes a small number of molecular events can evoke changes 
in a single cell that can lead to uncontrolled cellular proliferation and tumor induction This 
mechanism for carcinogenesis is referred to as stochastic, which means that there is 
theoretically no level of exposure to a given chemcal that does not pose a small, but finite, 
probability of generating a carcinogenic response Since nsk at low exposure levels cannot be 
measured directly either in laboratory animals or human epidemology studies, vanous 
mathematical models have been proposed to extrapolate from high to low doses (1 e ,  to 
estunate 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 is 
based on the premse that a single molecule of a contaRllnant can be the single event that 
precipitates tumor induction (Cornfield, 1977) In other words, there is some finite response 
associated with any exposure The log-probit model assumes that a response is normally 
distributed with the logarithm of the dose (Mantel et al , 1971) 

This theory seem 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 lineanzed multistage model 
The basis of the linearized multistage model is that multiple events (versus the single-event 
paradigm of the one-hit model) may be needed to yield tumor induction The lineanzed 
multistage model reflects the biological Variability in tumor frequencies observed in animals 
or human studies The dose-response relationship predmed by this model at low doses is 
essentially linear Use of this model provides dose-response estimates interme&ate between 
the one-hit and the log-probit models It should be noted that the slope factors (SFs) calculated 
for nonra&ological carcinogens using the multistage model represent the 95th percentile upper 
confidence limt on the probability of a carcinogenic response Consequently, nsk estimates 
based on these SFs are conservative estimates representing upper-bound estimates of risk where 
there is only a 5 percent probability that the actual nsk is greater than the estmated nsk 

Most models produce quantitatively simlar 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 deterrmne whether any of the competing models are better 
than the others Moreover, there is no evidence to indicate that the precision of lowdose nsk 
estimates increases through the use of more sophisticated models Thus, if a carcinogenic 
response occurs at the exposure level studied, it is assumed that a simlar response will occur 
at all lower doses, unless evidence to the contrary exists - 



When the cells damaged by d a t i o n  irproduaive cells, genetic damage a n  occur m the 
offspmg of the person exposed. The drvcloplng fetus is espmally s e m  to h i o n  The 
type of malformation that may occur s related to the stage of €d devdopmcns and the cells 
that are Merentmtmg at the tune ob exposure R;rdnwon damage to dddren exposed whrk 
in the womb is related to the dose the pregnant mother received Mental retardation is 
another possible &ea of fed dation exposure 

- 
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APPENDIX D 
SUPPORTING STATISTICAL INFORMATION FOR RISK ASSESSMENT 

All information in this introduction and appendur was excerpted or summarized hrectly from 
the following EG&G Statistical Application Reports created for the pond water quality risk 
assessment 

SA 93-012 
Pond Water Quality IM/IRA June 7, 1993 

Statistical Detenrunation of Proposed Contamnants of Concern for the 

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

SA93-015 
Water Quality IM/IRA July 30, 1993 

Summary Statistics in Support of the f isk Assessment for the Pond 

Determination of Prouosed Contamnants of Concern (PCOCs) 

PCOCs were identified in 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 in the risk assessment process described in Section 2 5 and 
in Tables D 1 1 through 1 8 

The statistical deterrmnation of PCOCs through comparisons of background and site data were 
complicated bv the presence of nondetects at multiple detection limts The branching 
flowchart for selecting appropriate statistical methodologv was presented in the Statistical 
Applications report SA-93-010 for OU 2 and is contained on the following page In this 
flowchart, two cases use non-statistical criteria for PCOC deternunations In the first case, for 
volatile organic analytes/semi volatile organic analvtes (VO 4s/SVOAs), no background levels 
are expected, therefore, no background comparison is made Instead, an admnistrative 
convention is used which labels analytes PCOCs if a standard is exceeded or if 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 data, statistical comparisons are not practical, therefore, 
PCOC determination is based only on the exceedance of a standard In this latter case, the 
designation is referred to as a "potential COC ' 

For the remvning cases identified in the chart, statistical comparisons of site and background 
data are made For large numbers of nondetects, a nonparametric scores approach was 
recommended in 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 identical PCOC 
determinations result if the scores test approach is used, even for the cases of no or minimal 
numbers of nondetects For this reason, the scores approach was used in this report for all 
statistical comparisons, pnmarily 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 Agan, it is 
emphasized that using the scores approach universally rather than branching to a t test or 
Mann-Whitney/Wilcoxon test in 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 
t h e  different determtnatmn 





SUPPORTING STATISTICAL INFORMATION FOR RISK ASSESSMENT 
(Continued) 

The p-values below 0 05 in Tables D 1 1 through D 1 8 inlcate that site values are elevated 
relative to  background or literature comparison values, and the result is a PCOC 
deterrmnation The statistical source of these p-values is the scores test descnbed above The 
O 05 level for the p-value is the Type I error probabihty of  obtaning a sample which leads to 
a PCOC determnation when in fact the underlving site m a h e  levels are not elevated relative 
to background 

Determination of Mean Values in SummaF- Statistics 

Means for background and site data were calculated to facilitate risk assessment However, it 
is crucial to note that means are fairh volatile estimates of the data set in the presence of 
nondetects and outliers, occurrences which are common in environmental data It could even 
be the case that a PCOC determnation would be made bv the nonparametric ranking 
methods when the background mean was greater than the site mean This would occur if 
extreme outliers were present in the background m-hile 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, it is essential to note that the mean, median, 85th percentile, and interquartile 
range values displayed in Tables 15 require speciai treatment for the non detect values at 
varving detection limts For small numbers of non detects (less than 2: percent). the statistical 
measures computed should be relatlvelx insensmve tc the handling of non-detects For larger 
numbers of nondetects, no good me-hod 0' handling the manv nondetects at multiple 
detection limits exists The shortcomings of using such StatiStiCal measures in 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 limt value of 
IC 0, they were replaced bv the values 2 2. 4 C, 6 C,  and 8 0 Note that in many cases this 
could result in the maximum reported L alue for an analvte actually being a replacement value 
for a non detect Since this is a poor alrernat-ve. an1 non detects that were more than twice 
the maximum detected value for all pond locations were omitted from the summary statistics 
computation 



Other Information Not Included in Ths Text 

Not all statistical information generated m suppon of the nsk assessment IS included in this 
appendlx due to volume considerations, however the tables tndudcd in Seaion 2 5 and this 
appendur should provide adequate 1dOrmaEiOn for most purposes Information generated but 
not included in this appenclur follows 

1) Box and whisker plots used in PCOC deterrmnatmns, 

2) Vanous tables and graphs involvmg S U I I M ~  sm~utxs fw the ponds including 
mnimum detect and nondetect values, 

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

4) Printout of the data set 
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HUMAN HEALTH RISK ASSESSMENT COCs 
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TABES D-2 1 THR.OUGH D-2.8 
HUMAN HEALTH CANCER AND NONCANCER RiSR 
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TABLE E-1 A 
POTENTIAL CHEMICAL-SPECIEIC BENCHMARRS 

GROUNDWATER QUALITY STANDARDS 
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TABLE E-1 B 
POTENTIAI, CHEMICAL-SPECIFIC BENCHMARRS 

FEDERAL SURFACE WATER QUALITY STANDARDS 

I 



I 



I /  



P 
Prn 

+f E 



n 
U 

c 
i; 

u 

f 

s 
m 

A 
Y m 

Y 

r 

U 
I- 







TABLE E-1 C 
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-l.D 

POTENTIAL CHEMICALSPECIFIC BENCHMARKS (December 16 1992) 
STREAM SEGMENT (CDHNcrcc) SURFACE WATER QUALITY STANDARDS 

ALL VALUES ARE REPORTED tN a UNLESS OTHERWISE NOTED 
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TABLE E-1.D (continued) 
POTENTIAL CHEMICALSPECIFIC BENCHMARKS (December 16 1962) 

STREAM SEGMENT (CDHIHEQCC) SURFACE WATER QUAUMSTM- 
ALL VALUES ARE REPORfEO IN U@ UNLESS OTHmSE NOTE0 
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TABLE E-ID (continued) 

POTENTIAL CHEMICALSPECIFIC BENCHMARKS @ecember 16 lgg2) 
STREAM SEGMENT (CDH/WQCC) SURFACE WATER QUAUM STAN- 

ALL VALUES ARE REPORTED IN ug/l UNLESS OTHERWISE NOTED 
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TABLE E=lS (continued) 

POTENTIAL CHEMICALSPECIFIC BENCHMARKS @ecember 3 6 1 -  
STREAM SEGMENT (CWlWQCC) SURFACE WATER OUAU'IY STANDAFlDS 

AUVAUlESARER~TEDINugllUNLESSOTHERWlSENOTU) 
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TABLE E- 1.D (continued) 
POTENTIAL CHEhnlCAL-SPEClFlC BENCHMARKS (December 16 1992) 

STREAM SEQMENT (CDHMIQCC) SURFACE WATER QUALITY STANDARDS 
AIL VALUES ARE REPORTED IN a UNLESS OTHERWISE NOTED 
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TABLE E- 1 .D (continued) 
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TABU E-1 E 
POTENTLAL CHEMICAL-SPECIFIC BENCHMARKS 

SOIL CONTAMINANT CRITERIA 
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TABLE E-1.E (continuedJ) 
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TABLE E-1.E (continued) 
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TABLE E 4 . E  (continued) 
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TABU E-2 
COLORADO AIR QUALITY CONTROL COMMISSION 

STANDARDS, REGUTION 3 



TABLE E2 
COLORADO AIR QUALITY CONTROL 

COMMISSION STANDARDS 

(State of Colorado, Reguhon 3) 

Criteria Pollutants (NAAQS) 

CO, SO, NO, Partrculate Matter W P ) ,  0,, Pb 

TSP f T o t a l m n d e d  Part~c&& - Colo rad0 SIP for M c t r w  htan Den= 

Annual 
%Hour 

SO, (Sulfur Dioxide) - Colorado SIP 

Incremental --- > Category 1 
Annual hthmebc Mean 2 Pglm’ 
%Hour Mawnum 5 r d m ’  
%Hour Maxlmum 25 )rg/m3 

Annual mthmebc mean 
Not e d e d  more than lxlyear 

Q2 (Ozone. bdant )  - Colorado SIP for Metromhtan Denva 

Aver- Tunelstandard 1 hour 160 Pglm’ 

3 C n Monoxide) - 
Averagmg Tunelstandard 
Aver- Tunelstandard 

F-- f r M  r h D n v r  

Aver- Tunelstandard Annual 100 Pg/m3 

Pb (Lea d) Co lorado SIP 

Averagmg Tiie/Standard 



Pb 06tpy 

Fluondcs 3tpy 

H$ lOtpy 



TABLE E2 
COulRADo AIR Q U m  CONTROL 

COMMlsSION SI‘ANDARD!4 

(State of Colorado, Rcgulabon 3) 

r 

Colorado PSD Requirements for Particular Pollutants 

New Stat~onary Source Ermsslons or Net Emrsslons Increase from a Moddicahon -> PSD 

Pmcular pollutant e m o n s  from a new major sou~ce or major m&catIon, wh~ch would cause BU q d t y  
lmpacts rn any area of Colorado, less than the followmg amounts, not subject to BACT, momtonng and analyas 
reqlllrements (Amounts at 25 0 C and at one atmosphere (10U mdhbars)) 

co 8 hour average 575 pg/m3 

NO2 Annual average 14 Irg/m3 

PM TSP %hour average 10 (rg/m3 

PM 10 24-hour average 10 pg/m’ 

Pb fmonth average 01 vg/m’ 

Hg %hour average 025 Irg/m3 

Be 24-hour average 1 ng/m’, 0001 pg/m3 

Fluondes %hour average M/m3 

Vmyl chIonde %hour average 15 )rg/m3 

Total reduced sulfur 1 hour average 10 w/m3 

H2s 1 hour average 02 pg/m3 

Rtductd sulfur I-hour average 10 pg/m3 
compounds 





Locatlon 
Fault zones 

Flood plaul 

Siting of Hazardous 
Waste Disposal Sites 

Sitmg of Wastewater 
Treatment Fachties 

Sitmg wthm an area 
where action mav cause 
meparable harm loss or 
destruction of si&icant 
articles 

.ng on or near &toric 
propertv owned or 
controlled bv Federal 
agencv 

Sitmg on critical habitat 
of  endangered or 
threatened species 

Wetlands 

Area affecting stream or 
river 

TABLE E-3 
POTENTIAL LOCATION SPECIFIC BENCHMARKS 

Reaulrement 

RCRA regulahons s& that hazardous waste treatment, 
storage, or dsposal must not take place wthm 200 feet of a 
Holocene fault 

Any RCRA treatment, storage or hposal fadty whch hes 
w t h  a 100-year floodplam must be deslgned, constructed and 
operated to avoid washout 

Outhes si- criteria for hazardous waste bposal sites 

CDH Water QuJty Control Divlsion must approve locations of 
wastewater treatment facdities 

Planned actions must avoid threateug sigmficant saentlfic, 
prehstorical, hstorical, or archeolopcal data 

Action to preserve historic properties, plannlng of action to 
mmunlze harm to National Histonc Landmarks, mcluded m or 
ehpble for the National Regster of Hlstoric Places 

Action to conserve endangered or threatened species 

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

Actions must not &charge dredged or fill material mto wetlands 
wthout permit 

Action must protect fish or wldlife 

atatlon 

40 CFR 2645 18(a) 

40 CFR 264 18@) 

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

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

36 CFR Part 65, National 
Hlstoric Preservation Act 

36 CFR Part 800 National 
Hlstoric Preservation Act 

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

40 CFR Part 6, Appendu A 

40 cm Parts 230,231 

40CFR6302 



TABLE E4 
POTENTIAL AcTIoNspEcIFIC BEN-' 

Closure wth No 
Post-closure Care 
(eg., Clean Clo- 
sure) 

General performance standard re- 
quues ehmahon of ned for further 
mamtenauce and control, ehmabon 
of post-closure scape of hazardous 
waste, hazardous ComWuents, leach- 
ate, contammated run&, or hauud- 
ous waste decomposabon products 

Dlsposal or decontammbon of eqwp 
ment, structures, and sods 

Removal or decontammation of all 
waste remdues, contammated contam 
ment system components (e g., hers, 
&es) contammated subsods, and 
structures and equpment contammat 
ed wth waste and leachate, and man 
agement of them as hazardous waste 

Meet health-based levels at uxut 

Appltcable to land-based unrt con- 
tanung hazardous waste Apphca 
ble to RCRA hazardous waste 
(hted or charadenstx) placed at 
ate after the effcchve date of the 
requuements, or placed mto an- 
other uxut. Not appltcable to 
mated treated, stored, or  IS 
posed only before the effmve 
date of the requuements, or If 
treated m-atu, or consohdated 
wthm area of conmunabon. De 
signed for cleanup that d not 
requue long-term management 
Deslgned for cleanup to health 
based standards 

40 CFR 264 111 

May apply to surface =pound 
ments and contamer or tank hers 
and hazardous waste rmdues, and 
to contammated sod, mcludmg sod 
from dredgmg or sod dsturbed m 
the course of dnllrng or excava- 
ban, and returned to land 

40 CFR 264 111 
40 CFR 264 178 
40 CFR 264 197 
40 CFR 264288(0)(1) 
and 40 CFR 264.258 

40 CFR 264.259 

'Currently on RCRA, CHA, and SDWA requuements are mcluded Addrbonal actron-spcafic rquuements d be added 
as addrhonal statutes are analyzed 

bActton alternabves from ROD keyword mdex, f l f l  n I January 1987, Hazardous Site 
Control Dnnslon, EPA. 

pequuements have been proposed but not promulgated for au smppmg, hybnd closure, gas collc&on and m~~~~Uaneou 
treatment When these regulabons are promulgated, they wdl be mcluded m the matnx 

"Some amon speufic requuements Med may be relevant and appropnate event tt RCRA deiin~bons of storage, dsposal, or 
hazardous waste are not met, or rf the waste at the ate IS s l m h  to but not rdentdiable as a RCRA hazardous waste 



Comprehensive &tabhsh bsx mphmcnts for 
Environmental  ~mphmbhon oftbts11ptrlpwI.t 
Respon~e, Com- DOEfacikhtr 

L&dltyACtRU- 
pensation and 

gram 

40 CFR 264310 

40 CFR a61310 

DOE 548014 



TABLE E4 
POTENTIAL ACXION-SPECIFIC BENCHMARKS' 

coatluner storage Place amtamas on a sloped, aack- 
free base, and protect from contact 
wth accumulated hquid. Prmde 
contamment system wth a capaaty of 
10% of the volume of contamers of 
free hquids. Remove spded or 
leakcd waste m a mely manner to 
prevent overflow of the contamment 
system 

(-ued) 

Constru&on of a 
New Surface Im 
poundment (see 
Closure with 
Waste In-place 
and Closure wth 
No Post-closure 
b e )  

Keep contamers or -table or reac 
ttve waste at least 50 feet from the 
fadtfs property h e  

Keep mcompattble matenals separate 
Separate mcompattble matenals 
stored near each other by a &e or 
other bamer 

At dosure, remove all hazardous 
waste and rcsldues from the contam 
ment system, and decontauunate or 
remove all contamen, hers 

Storage of banned wastes must be m 
accordance wth 40 CFR 268 When 
such storage occurs beyond one year 
the owner/operator bears the burden 
of provrng that such storage IS solely 
for the purpose of accumulatmg suffi 
aent quanbues to allow for proper 
recovery, treatment, and ctsposal 

40CFR264175 

40 CFR 264176 

40cFR264177 

40CFR264178 

Mlnunum TechnolQgy Reaulremenb 
Use two hers, a top h e r  that pre RCRA hazardous waste wed or 
vents waste -won mto the h e r  chiuactensk) currently bclng 
and a bottom h e r  that prevents placedmanewsurfacelmpound 
waste rmgrauon through the h e r  ment, or use of replacement or 
(throughout the postdosure penod) lateral extenston of wastmg land- 

fills or surface impoundments. 

40 CFR 264.220 

Design hers to prevent fdure due to 40 CFR 264.221 
pressure grahents, contact wth the 
waste, h a t x  cond1t104 and the 
stress of mtalhon and dady opera 
b0nS 

Prmde a leachate collmon system 
between the two hers 

Use a leak detmon system that w111 
detect leaks at the earhest posslble 
m e  

40 CFR 264.221 

40CFR264.222 



caastracbonofa 

pomdlncnt (see 
NCW Sprfsce h- 

Closure with 
Waste In-place 
and Qosure 4 
NO POSt-ClOSUre 
-1 
(-4 



TABLE E4 
POTENTIAL ACI'ION-SPECWIC BENCHMARKS' 

rrdromk Rqumments P r e r e q m  for ApphcabW W o n  

Discharge of Pomt source duclwgc to waters 40 CFR l2244(a) 
Trtatment System 
Etnuent 

Use of best available technology eco- 
normcally acbvable IS rquued to 
control tmc and nonanvenhonal 
pollutants Use of best convenbonal 
pollutant control technology IS 

requued to control convenbonal pol- 

may be detemed on a case-by-case 
barn 

of the Uxuted States.u 

lutants. Technology-bd -0s 

Water Ohtv  S- 
Apphcable Federally-approved State 
water quahty standards must be com 
phed wth These standards may be 
m adhbon to or more stnngent than 
other Federal standards under the 
CWA 

Dlscharge lmutahons must be estab 
Med at more stmgent levels then 
technology based standards for toric 
pollutants - 
Develop and mplement a Best Man 
agement Pracbces program to prevent 
the release of tmc comtuents to 
surface waters 

40 CFR 12244 and 
State regulabons a p  
proved under 40 CFR 
131 

40 CFR l22.44(e) 

40cFRl25100 

The Best Management Practices pro- D d g e  to waters of the US 40CFRl25104 
gram must 

Estabksh sptafic procedures for 
the control of tmc and hazardous 
pollutant splk 

Waters of the U S IS dehed broadly m 40 CFR 1222 and dudes essentdly any water body and wetland 

%-on 121 of SARA exempts on-ate CERCLA actmbes from obtamng pernuts However, the substantwe requuements 
of a law or regulabon must be met In partmh on-ate &charges to surface waters are exempt from procedural NPDES permit 
requuements Off ate drscharges would be requued to apply for and o b  an NPDES pemt 

hFederal Water Quahty Cntena (FWQC) may be relevant and appropnate depcndmg on the designated or potend use of 
tL- water, the medm affected, the purposes of the cnterta, and current mformabon. (CERCLA S e o n  121(d)(2)@)(1)) FWQC 

he protectlon of aquatrc Me wdl be relevant and appropnate when enwonmental factors (e&, proteaon of aquatrc 
-) are bemg comdered. (SO FR 30784 (July 29,1951))3 



Discharge of 
-sprtem 
Efnuent (Gmtm- 

Discharge of 

Mated towaters 
of the uluted 
stat~andoccan 
Waters 

D r a 4 g e d r m  

40 CFR 12241(i) 

40 CFR l36 1-w4 



TABLE E4 
POTENTLAL ACIlONSPECIFIC BENCHMARK9 

Discharge of 
Dredge and Fd 
M a t d  to Waters 
of the Umted 
States and Ocean 
Waters 
(COIltlIlUed) 

rgency Plan 
,, Preparedness 

and Response for 
Operahons 

Environment a1 
Comphce Issue 
Coordmatton 

Environmental 
Protedron Safety 
and Health Protec 
bon Idomahon 
R e p o r t i n g  
Rquuements 

Excavahon 

N~chschargcshallbepermrttd 
that wdl cause or contribute to 
#cant degradahon of the wa- 
ter 
Appropnate steps to mmmme ad 
verse effects must be taken 

Determme long- and short-term ef 
ftcts on physical, chemrcal, and bio- 
logrcal components of the aquauc 
ecosystem 

Removal of all contammated sod 

Dredging must comply wth Secbon 
10 of the Rwers and Harbors Act and 
US Army Corps of Engrneers regula 
h0lU 

Provlde coordmahon duemon of 
plannmg, preparedness, and response 
to operattonal emergenaes m whch 
there IS a potend for personal ~ J U  
ry, destrumon of property, theft or 
release of tmc, ra&oaave, or other 
hazardous mated wh~ch present a 
potenttal threat to health, safety, or 
the envlronment 

Estabhhes DOE requnements for 
coordmatton of sgdicant enwon 
mental comphce mues 

Establrshes requuements and proce 
dura for reportug dormatton haw 
envlronmental proteaon, safety, or 
health s@icance for DOE opera 
hOlU 

Movement of excavated matenals to 
new locatton and placement m or on 
land wdl trigger land dISposal restnc 
ttons for the excavated waste or clo- 
sure requrrcments for the uDlt III 
whch the waste IS bemg placed. 

Area from whch m a t e d  are exca- 
vated may rquue cleanup to levels 
estabkhed by closure requuements 

RCRA hazardous waste placed at 
Ute after the effectm date of the 
reqwements, or placed mto an 
other ut. 

Dredging m naqable waters of 
the Umted States 

Mate& contammg RCRA haz- 

p o d  restnaons are placed III an- 
other u t  

ardous wastes SUbJeCt to land  IS- 

RCRA hazardous waste placed at 
ate after the effect~ve date of the 
requuements. 

See Closure 111 thu 
%bit 

3 3 u s c  403 
33 CFR 320-330 

DOE 5500.2 

DOE 54Ooa 

DOE54841 

40 CFR 268 (Subpart 
D) 

See Closure M t h ~ ~  
Exlliilt 



Land Treatment P n o r t o f r n d ~ t b e ~  
must be treated to BDAT lev& or 
meetanolnllprtionstaedd. 



TAB= E4 
POTENTIAL ACl"ION4PEcIFlC BENCHMARKS' 

Nahod Amlncnt 
h o u a l r t y  

Nabod Enwon 
mental Pohcy Act 
- Ad New Projects 

Operation and 
Mamtenance 

Slurry wall 

Surface Water 
Control 

Tank Storage (On- 
we) 

Nahod amhent  ut q d t y  standards 
have been set to attsln and matntarn 
pnmary and sceondary standards to 
protect pubhc health and the enwon 
ment Reqmements mdude a major 
source perrmt, prevcmon of @ 
cant detenorabon perrmt, non-attam- 
able area pemut, and vlslbdtty perrmt 

Determmation of level of docu 
mentabon reqmed 
Screen, renew and assess potend 
enwonmental mpacts 
Early submittal of an enwonmen 
tal ch&t to NEPA comphance 
comrmttee 

=year post-closure care to ensure 
that site IS mamtamed and moxutored 

Excavabon of sod for construction of 
slurry wall may tngger land &pod 
restnctrons 

Prevent runon and control and collect 
runoff from a 24-hour 25-year store 
(waste pdes, land treatment fadbes, 
l=dfw 

Prevent over-toppmg of surface m 
poundment 

Tanks must have suffiuent structural 
strength to ensure that they do not 
obdapse, rupture, or fad. 

Waste must not be mcompatible wth 
the tank matenal unless the tank IS 

protected by a h e r  or by other 
means 

Tanks must be prowded wth second- 
ary contaurment and controls to pre- 
vent o v e r f i i  and sufEuent free 
board mamtamed m open tanks to 
prevent overtoppq by wave achon or 
preup&ation 

Rcmcdtal achons at Operable CAAscdron109and 
Umt 2 that may result rn new 
sources of au ermss1oIIs mdude 
manermon, excavauon, and au I 

stnppq of contammated ground 
water 

40CFR50 

40 CFR 264310 
Land bposal closure 

Matenals contamq RCRA haz- 
ardous waste subject to land ds- 
posal restnchons are p l a d  m 
another mt (See Treatment 
seaon for LDR schedule Also 
see Consohdabon, Excavabon 
sectrons rn thts =bit) 

40 CFR 264251(c),(d) 
RCRA hazardous waste treated, 40CFR264273(c),(d) 
stored, or disposed after the effec- 40 CFR 2643Ol(c),(d) 
bve date of the requrements 

40 CFR 264221(c) 

40CFR264190 
Storage of RCRA hazardous waste 
(lsted or charactensm) not meet- 
mg small quanbty generator m e  
na held for a temporary penod 
greater than 90 days before treat 
ment, dspoaal or storage else- 
where (40 CFR 264 lo), m a tank 
(I e., any portable dew= m h c h  
a matenal IS stored, transported, 
dspod o& or handled) A gen- 
erator who accumulates or stores 
hazardous waste on-slte for 90 
days or less m comphce wth 40 
CFR % M a )  (14) IS not subject 
to full RCRA 

40 CFR 264 191 

40 CFR 264 193-194 





TABLE E4 
POTENTIAL ACI'ION-SPECIFIC BENCHMARK9 

Treatment ( h e n  
Waste wdl be 
Land D~~posal) 

Treatment of waste subject to ban on 
land &pod must attam levels 
acl.uevabIe by best demonstrated a d  
able treatment technologm @BAT) 
for each hazardous umshtuent m each 
Lsted waste, If rmdual IS to be land 
drspused If reudual IS to be further 
treated, mtd treatment and any 
subsequent treatment that produces 
resldual to be treated need not be 
DBAT, If It does not exceed value m 
mnsutuent mncentrabon m waste 
extrad Table for each apphcable 
water (See 51 40642, November 
6,1986) 

Dlsposal of contamanated sod and 
debm resultrng from CERCLA 
response acttons or RCRA correc- 
trvt achons IS a subject to land 
dtsposal prohibibons and/or treat- 
ment standards for solvents, 
Qoxlas, or Cahfoma hst wastes 
umt November 8, 1990 (and for 
certam 6rst thvd wastes untd Au 
gust 8,1990) 

All wastes b e d  as hazardous m 
40 CFR 261 as of November 8, 
1984, except for spent solvent 
wastes and Qoxm-amtammg 
wastes, have been ranked mth 
respect to volume and mtnnstc 
hazards, are scheduled for land 
drsposal prohiiuon and/or treat- 
ment standard determmahons as 
follows 

Solvents and &nns Nw 8,1986 
W o r m  hst wastes Jul8,lW 
One-thud of all Aug 8,1988 
ranked and hazardous 
wastes 

Underground mjec Aug 8,1988 
boa of solvents and 
&oxmsandcalrfornur 
hst wastes 
CERCLA response Nov 8,1988 
actton and RCRA correct- 
~ve actron sod and 
debns 

Two-hds of all Jul8,l989 
ranked and b e d  
hazardous wastes 
AU remamag May 8,1990 
ranked and luted 
hazardous wastes 
identdied by 
charactensttc under 
RCRA sectton 3001 

40 CFR 264.601 (hirs- 

u-1 

UmtS) 

allanmus Treatment 

40 CFR 265,573 
(Thermal Treatment 

40cFR26810 
40cFR26811 
4ocFR268l2 
40CFR26841 
40 CFR 268 (Subpart 
D) 



worker safety 



TABLES E-5A AND E-5B 
F039 HAZARDOUS WASTE STANDARDS 

FROM 40 CFR 268 41 AND 268 43 
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APPENDIX F 
DESCRIPTIONS OF RETAINED OPTIONS 

Spill Control Opuons 

Option 4 4 3 Construct Centdzed Tank Farm for S p a  ControVCapture 

A Option Components and Basis of Conceptual Design 

Storage - The volume of tankage required for t h s  option could vary between wide 
lirmts For instance, to prowde the exstmg " h e "  capaaty m the splll control ponds 
(A-1, A-2, B-1, B-2 and C-2) would requve 69 5 acre-feet of storage 

For the A- and B-senes ponds, 20 5 acre-feet is required T h s  volume is equivalent to 
the basin runoff generated by a 1- to 2-year storm which would reqrure 6 7 d o n  
gallons of tankage and a major construction effort The peak runoff rate assoaated 
with a 1- to 2-year, &hour storm IS approxunately 80 cfs in each h n a g e ,  but, it is not 
practical to pump at 80 cfs because of the slze of pump required Since t h s  pumpmg 
rate cannot practically be acheved, runoff contammated by spllls will still need to be 
lverted to the existing spill ponds for temporary storage 

The C-2 pond accepts both spills and normal stormwater runoff T o  equal its live 
capacity of 49 acre-feet in tanks would be impractical The peak runoff rate to G2 is 
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 usmg a lower 
pumping rate and smaller storage tanks (250,000 gallons) The cLmensions of a 250,000- 
gallon tank are 42 feet in hameter and 24 feet high A single tank would serve each 
of the A-, B- and C-series dmnages as a pnmary response measure The exlsting spill 
control ponds would be mantaned for initial capture and reserve capacity Water in 
the tanks would be sampled, treated if necessary and then either dscharged or cfisposed 

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

Pumps - Three pump stations rated at 1600 gallons per m u t e  (gpm) each would be 
utilized to pump water from A-1, El and C-2 to the centralized tanks These high- 

runoff 
J volume pumps would be effective in isolating a nomnal amount of contammated 

B Conceptual Cost Estimate 

Tankage @ $l/gallon 
Piping @ $30/foot 
Pumps @ 67O,OOO/ds or $25O,OOO/pump Station 

$750,000 
135,000 
750,000 

$1,635,000 
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APPENDIX F 
DESCIufTlONS OF RJXAINED OPTIONS 

(Conunued) 

< 

C Comparative Analysis Cntena 

C 1 Rtsk Reduction 

This opuon would provide &tionid spdl contdcapturc €aches ==.the 
exlstlng spdl wntauunmz pond network would need to r e m  m p k  as a 
back-up system. The use of tanks would allow a spdl to be solated from the 
ennronment to a greater extent than is possible mth the ponds 

C 2  h d m g  and Schedule Constmts 

A centraluRd tank can be unplemented over a pnod of tunc sfpa the exlstlng 
spill control ponds d r e m a  as a back-up system Adchtional tanks could be 
added later Earthwork wdl be reqwed to prepare a slte €or the tanks 

C 3 Cost-effectiveness 

A c e n t r a l d  tank farm would reqtllre more pipmg than the placement of 
separate tanks on each dmnage, but less site preparation for tank construction 

C 4  Versatihty 

Thls option would add versatillty to Rocky Flats Plant's (RFP's) pond 
management system since it would allow a spdl to be conmned and isolatd 
whle allowing the exlstmg ponds to be avdable to capture a second spdl or 
contammated storm runoff event 

C 5 Operable Umt (Ow Interactions 

Thu option would be independent of all known OU actions 

C 6 Waste Generation 

Sdments would be deposited m the exlstmg ponds and would require 
mamtenance over tune Sigmfkant d m e n t  aumnulations would not be 
expected m the tanks 

I 
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APPENDIX F 
DESCRIPTIONS OF RETAINED OPTIONS 

(Contmuecl) 

Option 4 4 4 Construct Tanks for Spill Control/Capture on Each Dramage 

A Option Components and Basis of Conceptual Design 

Storage - The volume of tankage required for t h s  option could vary To equal the 
exlstmg " h e "  capacity m the basm spill 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-senes ponds, ths volume is 
equivalent to the runoff generated by a 1- to 2-year storm and would require 6 7  
mllion gallons of tankage and a major construction effort The peak runoff rate 
associated with a 1- to z-year, 6-hour storm is approxlmately 80 cfs in each h a g e ,  
but, it is not practical to pump 80 cfs because of the s m  of pumps required Since this 
pumping rate cannot practically be achieved, runoff contammated by s p a  would still 
need to be lverted to the existing spdl ponds for temporary storage 

Simlar conltions emst on the C dramage where 49 acre-feet of the hve storage is 
currently avadable The peak inflow rate for a 5-year storm is 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 usmg a lesser 
pumping rate and smaller storage tank capacity in each of the basins (250,000 gallons) 
The lmensions of each tank in each of the three dmnage basins would be 42 feet in 
diameter and 24 feet high 

Piping - Approxlrnately 500 feet of &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 isolate a nomnal amount of 
contarmnated runoff 

B Conceptual Cost Estimate 

Tankage @ $l/gallon $ 750,000 
15,000 

Pumps @ $70,OoO/cfs or $250,00O/pump station 750,000 
$1,5 15,Ooo 

500 feet Piping @ S3O/foot 

3 
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APPENDIX F 
DESCRIPTIONS OF RETAINED OPTIONS 

(ContmumQ 

C Comparative Andysu Cntena 

c1 

c2 

c 3  

c4 

c5 

k s k  Reducuon 

lhs opuon would prow& adchtional spdl controllcapture fadues  smce the 
exlstmg spd  contammcnt pond network wdl necd to rcmam m place as a back- 
up system The use of a tank dows a spa to be 1~0lated from the envIronme!nF 
to a greater extent than 1s possible mth the ponds Thrs opuon provldes larger 
storage apaaty compared to Opuon 4 43 

Fundmg and Schedule Consuvnts 

Tanks could be mstallcd over a p e n 4  of time, smce the mstmg spa 
contamment ponds would reman as a back-up system Addrtiond tanks could 
be added later A considerable amount of earthwork would be m q u d  to 
prepare a site for tanks of this size 

Cost-effectiveness 

Tanks placed m each basin would require less pipmg than a centnLzed tank 
farm, but a centralized tank locauon would require less slte prepamion for 
construction This option can be compared lrectly to Option 4 4 3 (construct 
c e n t h d  tank farm for spill controllcapture) for cost-effectiveness T h s  
option results in a greater expense since a higher percentage of cost would be 
devoted to tanks rather than pumps and piping 

Versathy 

T b  opuon 1s versatile smce it would allow a spdl to be contamed and isolated 
and keep the uusting ponds avadable to capture a second spdl or contammated 
storm runoff event Thu option provides more versathy than a centralued 
tank farm because it places a separate spdl contamment tank in each basm and 
prowdes a greater total volume of tanks 

ou Interactions 

Tlus opuon would be mdependent of d l  known OU actions 

4 

...we-- .- 
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APPENDIX F 
DESCRIPTIONS OF RETAINED OPTIONS 

(Contmued) 

C 6 Waste Generation 

Sedments would tend to accumulate m the exstlng ponds and would require 
mamtenance over tune Signrficant selment accumulations would not be 
expected ln the tanks 

Option 4 4 8 Ut& Emstlng Ponds A-1, A-2, El and E2 for Spd Control/Capture 

A Option Components and Basis of Conceptual Design 

Storage - Uthze exlstmg ponds for storage and maxlmrze "live" storage to the extent 
possible The current maxtmum drawdown is to the 30 percent capaaty level for all 
spill contamment ponds An analysis should be conducted to detemne If this 
maxlmum drawdown can be increased for any or all of the splll contamment ponds in 
order to provide more "live" storage 

B Conceptual Cost Estimate 

Negligible costs would be required to implement this option 

C Comparative Analysis Criteria 

C 1 h s k  Reduction 

This option would provide two storage facilities in senes on each of the A and 
B dmnages The C dmnage 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 addmonal spill control/capture volume by 
utiliwng more "live" storage than currently exlsts and would not depend on 
pumps or pipes to capture contammated runoff 

C 2 Funlng and Schedule Constrants 

This option requires mnimal expendnure and could be implemented 
immelately Funlng should be provrded to address dam mamtenance and dam 
safety concerns whch were msed in the Army Corps of Engneers (COE) 
report released in 1993 (COE, 1993) 

, 

5 
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APPENDIX F 
DESCRIpTloNs OF R ? 3 " E D  OPTIONS 

(Contmued) 

c 3  

c 4  

c 5  

C 6  

Option 4 4 9 

Cost-effectiveness 

T h  option could be implemented for mtnlma cost a d  would prow& effeczve 
spdl control storage Prowding storage m ponds IS more coonomcal &an 
storage 111 tanks 

V e r s d t y  

The use of four spdl ControVapture ponds IS a versde opuon because it 
allows for runoff contammated by spa to be solated from the rcmvnder of 
the pond system 

OU Interactions 

This option would be independent of all known OU actions 

Waste Generation 

Sedunents would accumulate m the ponds and would requve mamtenance over 
time 

Consohdate Exlsting S p a  Control Ponds to One Per Dmnage 

A Option Components and Basis of Conceptual Design 

Storage - Consohdation of ponds would most hkely mvolve enlargement of the largest 
s p a  pond on each dramage, namely Ponds A-2 and E2 Providmg a comparable 
storage volume to that provided by the exlsting ponds would require an mcrease m 
Pond A-2's volume by 3 acre-feet (a 20 percent enlargement), resultmg m a depth 
increase of 1 foot, and an increase to Pond B2's volume by 1 1 acre-feet (a 20 perant 
enlargement), resultmg M a I-foot mcrease in depth 

B Conceptual Cost &mate 

A-2 enlargement @ $50,000/acrc-f0ot 
B-2 edargement @ $5O,~/acre-f00t 

$150,000 
60,000 
$210,000 

6 
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APPENDIX F 
DESCRIPTIONS OF RETAINED OPTIONS 

(Contmued) 

C Comparative Analysis Cntena 

c1 

c 2  

c3 

c 4  

c 5  

C 6  

Rsk Reduction 

Ths option could provlde a sunpwied operatmg procedure for spill control/ 
capture and would reduce the number of samplmg locations However, this 
option would l m t  system redundancy by leavrng no volume m reserve for 
spas and less abdity to isolate spills as compared to two ponds per dmnage 

Fundmg and Schedule Constrams 

Should moddication of the dams be reqwred for safety, these activities could 
disturb or cover exlsting selment which may be contammated (COE 1993) 
The dam mght have to be bypassed dunng construction 

Cost-effectiveness 

The cost of consolidating storage facihties would not be offset by any increase 
in spill volume 

Versatility 

This option would be less versatile operationally for isolating spilled material 
than Option 4 4 8 (Utilize Existing Ponds A-1, A-2, El, E 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 is remelated 

OU Interactions 

This option would be independent of all known OU actions 

Waste Generation 

Future selment deposition would go to only one spill contamment pond 
location per basin rather than two per basin The amount of selment 
deposited would not increase or decrease from exlstmg conltions 

7 
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APPENDIX F 
DESCRIPTIONS OF RET- OPTIONS 

(Conmud) 

Stormwater Collectxon and Storage Optrons 

Option 4 5 1 Mamtam and Contmue Usmg Exxstmg On-be Stormwater Ponds 

A Option Components and Basis of Conceptual Desw 

MOllltOMg - "hIS option would mplemcnt nx-ommendauons from the Corps of 
Enpeers report (COE 1993) ootlccmg m d  momtomg of the phmtlc water 
surface m the t e m a l  ponds darn embankments through the mstallation of 
piezometers and conunued analysis of s t r u d  mtcgr~ty to assure dam safety 

Surface Water System Improvements - Ttzls option would prow& modtfications to the 
following bypass pipes or channels as follows 

A-senes Ponds - Increase the capacity of the A-senes bypass pipe which 
normally carr~es flow past the spdl contamment ponds (A-1 and A-2) to Pond 
A-3 This is a 42-mch corrugated metal pipe (CMP) mth a capaaty of 90 d s  
When the capacity is exceeded, which begus to occur dunng a suc-hour storm 
event with a return penod of two years, excess flows begn to fill A-1 and 
sometimes A-2 This can reduce or elimnate the avadable live volume for spdl 
control/capture and may mcrease the volume of water requnng treatment 

Improvements would include mo&fications to the exlstmg gate structure and a 
concrete-hed channel Detvls of thu option are contamed m the Dmnage and 
Flood Control Master Plan (EG&G, 1992) 

B-senes Ponds - Increase the capaaty of the B-senes bypass pipe which normally 
cames flow around Ponds B-I, B-2 and B-3 to B4 and E5 T h  bypass pipe is 
a 48-mch CMP with a capaaty of 160 cfs When the capacty is exceeded, 
whch b e p s  to occur for a sur-hour storm event with a return penod of five 
to ten years, excess flows wdl enter B-1, B-2 and B-3 T b  can reduce or 
e h a t e  avadable hve volume for spill controVcapture and for isolatlon of STP 
effluent storage 

These improvements would include a new concrete-bed channel as detded m 
the Dratnage and Flood Control Master Plan (EGffi, 1992) 

8 
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APPENDIX F 
DESCRIPTIONS OF RETAINED OPTIONS 

(Contmued) 

C-senes Ponds - The Woman Creek Bypass Canal (WCBC) is designed to carry 
flow from Woman Creek around Pond C-2 Pond C-2 captures flow from the 
south side of the plant site ma the South Interceptor &tch WCBC features a 
concrete stream &version structure m e & a t e l y  upstnam of Pond C-2 which 
dverts Woman Creek flows through seven 60-mch culverts to the bypass a n a l  
As ongnally constructed, the capauty of the WCBC was m excess of the 100- 
year, &hour peak flow of 730 cfs A recent EG&G report, "Woman Creek 
Bypass Canal Report 1991" (SWD-OO8-92), dated June 18,1992 by Doug Murray 
(EG&G), descnbes large reductions I I ~  the flow capaaty due to vegetation 
growth and related vegetative debns The report also states that current flow 
capacrty is estunated at 260 cfs, or shghtly less than the 25-year return penod 
flow When ths capacity is exceeded, flows begn to enter C-2, potentially 
reducing the ability of C-2 to contan stormwater runoff of spdls from the 
south side of the plant site and mwng stormwater with potentidy 
contammated water requinng testing and possibly treatment 

A component of this option would be to take immedate 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 leadmg to Pond C-2 
These problems should also be remedied as part of this option The 
components of this improvement are detailed in the Dramage and Flood 
Control Master Plan (EG&G, 1992) 

B Conceptual Cost Estimate 

Dam Safety Monitonng 
Surface Water System Improvements 

A-senes ponds 
B-senes ponds 
C-senes ponds (restore capacity of 
South Interceptor Ditch and Woman 
Creek Bypass Channel) 

Clean out 2 channels west of plant site 

$ 100,000 

1,ooo,o0o 
900,000 
500,000 

500.000 
$3,000,000 

9 
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DESCRIPTIONS OF REI''- OpTioNS 

(Contmued) 

C Comparative Analysis Cntena 

c1 

c 2  

c 3  

c4 

c 5  

C6 

Rsk Reduction 

The measures mcluded m dm opuon would t~lcrcase the abhty of the 
stormwater ponds to naive the stormwater, thereby allowmg the spd  ponds 
to be adab le  for thev mended purpose The unproved bypass apauty would 
reduce the potentd for stormwater flows to overwhehn the spd control ponds 
and carry contanrunants downstream 

Fundmg and Schedule Constmts 

Exlstmg systems could =man operational dunng the collStrtlCtion phase and 
would not lmpede current pond management Projects could be unplemented 
in phases 

Cost-effectiveness 

This option would provide immehate, recognuable benefits for a relatively low 
cost 

Versatility 

This option would provide versatdity by addressing problems assoaated mth  
stormwater management, as well as spdl controVcapture Ths option would 
increase the ability to isolate and momtor STP effluent as needed 

OU Interactions 

This option would be independent of al l  known OU acuons 

Waste Generation 

Sedrments would accumulate m the ponds and bypass canals and would requve 
peno&c mamtenance Erosion would be controlled during construction 
actlvltles 

10 
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APPENDIX F 
DESCRIPTIONS OF RETAINED OPTIONS 

(Contmued) 

Option 4 5 4 Consohdate Exlstmg Stormwater Ponds to One Per Dmnage 

A Option Components and Bass of Conceptual Design 

Storage - Consohdation of ponds would most hkely involve enlargement of the largest 
of the exlstmg ponds, namely A-4 and B-5 Pond C-2 would not be moddied since it 
is currently the only stormwater pond on the C h n a g e  receiving core area runoff 
To provide a comparable volume of storage provlded by the exstmg ponds would 
require an mcrease in Pond Ad’s volume by 35 acre-feet (a 35 percent enlargement), 
resulting in a depth increase of 7 5 feet, and an mcrease of 1 acre-foot to  Pond B-5’s 
volume (a 2 percent enlargement), resultmg in a O 2-foot increase in depth 

B Conceptual Cost Estimate 

A-4 enlargement @ $50,000/acre-foot 
B-5 enlargement @ $5O,OOO/acre-foot 

$1,75O,OOO 
50.000 

$1,800,000 

C Comparative Analysis Cntena 

C 1 k s k  Reduction 

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

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

For t h s  option, future selment deposition would accumulate in only one 
stormwater location per basin This option would mean the loss of the 
capabihty to isolate STP effluent in Pond E 3  

11 
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( C O ~ U e d )  

D R A F T  

Fundmg and Schedule Constmts 

The proposed modlficwoll of the t c d  dam could h r b  m m g  sedmat 
whch may be contammad Flows would have to bypas the terminal pond 
dumg wnstruction 

Costcffectiveness 

The costs would not be offset by any incmse in storage volume 

Versathy 

Thls option would be less versatde for Isolating mwmng flows for monitomg 
and/or treatment than Option 4 5 1 (mamtun and contmue usmg exlstmg on- 
hne stormwater ponds) 

OU Interacuons 

Thls option would be independent of all known OU actions 

Waste Generation 

Future s e h e n t  deposition would accumulate m only one pond location per 
basm Ths  project would reqwre mowng large quantities of earth, and may 
create waste which may not be disposed on-site 

Option 4 5 12 Construct Storage Tanks for STP Effluent Only 

A Option Components and Bass of Conccptu;ll Design 

Storage - The volume of storage required for ths  option IS a funcuon of the mcommg 
effluent flow rate and the requred holdtng tune Assurmng these tanks would be used 

be batch-sampled rather than contmuously-sampled, the tanks would be s d  by 
computmg the product of d o w  and holdmg time A reasonable turnaround tune for 
Segment 5 analytes whch mclude org?lllcs, metals and rdoaucl~des IS 21 days Usrng 
a design flow of 0 15 d o n  gallons per day (MGD) a d  a contingency factor of 25 
percent, a storage volume of 4 d o n  gallons would be requred Four o n e - d o n -  
gallon tanks (each sized at 80 feet h c t e r  and 28 feet call) would occupy at least 1 acre 
of land 

, on a routme bass (rather than for "upsets" or spdl collection) and that any tank must 
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(Contmued) 

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

B 

C 

Conceptual Cost Estlmate 

Tanks @ $l/gallon 
Pump station @ $50,000 each 

Comparative Analysis Cntena 

C1 

c2 

c 3  

c 4  

$4,000,000 
50.000 

$4,050,000 

k s k  Reduction 

Reducing or e h a t m g  STP effluent drscharges from the B-senes pond system 
would reduce nutnent loadrngs which routmely cause algae blooms 111 the 
ponds Discharges from the tanks could be sent lrectly to Segment 4 following 
sampling 

Potential STP effluent upsets would be independently contamed and would not 
impact routine stormwater management operations 

Fundmg and Schedule Constrvnts 

This option’s use of four tanks would allow it to be implemented over a penod 
of time Each tank could come on-lme at lfferent times 

Cost-effectiveness 

There would be a high cost to this option without substantial justdication 
f igh operations and mintenance costs would be incurred for repanng, 
cleanmg, chdectmg, inspecting and operatmg these tanks 

Versatihty 

These tanks would need to be de l a t ed  to STP effluent and would not be 
avadable for stormwater-related spdl control (in or&r to avoid comrmnglmg of 
clean effluents with contammated stormwater) and thus the option would have 
lmted  versathty 

13 
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I 

(C0-4 

C5 OUhteractions 

T ~ I S  option would be independent of all known OU actions 

C 6 Waste Generation 

Sod hrbauce  would occur dunng site prrepvsluon for tank construmon 
Muntenance acuwties would mclude p e n d c  +sal of accumulated &ent 
m the tanks 

Treatment Optxons 

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

A Option Components and Basis of Conceptual Design 

Mobile treatment units would be utilized as needed to address stormwater (or spas in 
spill contanment ponds) which does not meet water +ty stan&& for &charge or 
transfer 

Pumps - Two to three portabie/submersible pumps of varymg slzcs (15/50/100 gpm) 
would be required for pond pumping 

Pipmg - Approxunately 200 to 300 feet of flexlble pipmg would be n d d  to transfer 
water to mobde u t  from the pond(s) and to the dscharge pomt from the mobde unit 

Treatment Units - Single or multiple mobde units would be necessary for processes 
includmg pretmtment and multi-stage treatment depending on constituents and 
volumes to be treated A rented mobde treatment u n ~  used at RFP may not be able 
to be costcffcctlvely decontamtnated and used elsewhere The purchase cost IS 
therefore a considemuon of this option 

J 
Power Source - 220 volt wimg or a generator would be reqwred. 
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B Conceptual Cost Estunate 

Rental of a 15-gpm multi-stage (e g , ion 

Purchase of a moblle 15-gpm multistage 
exchange/GAC/preclpitation) system with operator 150,000 

Total Costs are dependent on the 
duration of treatment operations 

$750 to 
exchange/GAC/preclpitation) system with operator lOOO/day 

Pumps and piping 20.000 

C Comparative Analysis Cnteria 

c 1  

c 2  

c 3  

h s k  Reduction 

Mnor risk reduction is expected from this option because it is unhkely that 
treatment could reduce contarmnants of concern (COCs) to significanrly 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 lscharges resulting from spills 

Funding and Schedule Constrvnts 

Renting a few portable treatment systems would mnimze 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 desigdconsrruction expertise 

Cost-effectiveness 

Mobile treatment units could allow treatment of multiple sources with one unit, 
thereby resulting in higher cost effectiveness over using inlvidual systems for 
each source Mobile treatment systems could also contracted from suppliers of 
such services which would be econormcal Cost-effectiveness would nonetheless 
be low, however, due to the low COC levels Cost-effectiveness would be 
further reduced if a vanety of portable systems are required to ensure treatment 
for an acceptable range of COCs Another reduction u1 cost-effectiveness would 
occur If numerous systems are requued to treat a single source If portable 
systems are purchased for stand-by use, or rf extensive influent storage is 
required 
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c4 

c 5  

C 6  

Option 4 6 2 

APPENDIX F 
DESCRIPTIONS OF RETAINED OPTI[ONS 

(Conmud) 

It is possible that If a mobde treatment u t  IS used to treat a hghly- 
contammated volume of water, the umt could not be decontamtnated to an 
acceptable level for use by the contractor elsewhere and would need to be 
p u d d  

Verswkty 

Thu option would be extremely versatile because multqle sources could be 
addressed mth a smgle system Multiple stage systems would be most versatde 
because they would be apphcable to a wide range of COCs Treatment could 
also be contracted on an *needed bass 

OU Interactions 

This option 1s independent of all known OU actions 

Waste Generation 

Dependmg on the treatment type implemented, filter cake or spent medlas may 
be classified as low-level wastes Waste volumes would be mnor because of low 
constituent levels 

Construct Indwidual Treatment Facilities at Each Pond 

A Option Components and Basis of Conceptual Design 

Storage - IO00 to 2000 gallons of mfluent storage (equalization) would be required at 
each treatment facihty 

Piping - To transfer water to the treatment system from influent storage and to the 
&charge point from treatment system, approxnnately loo0 total feet of piprng would 
be requxred 

Pump Stations - Pumps and controls would be reqtllred at each pond with 
approxmatdy 100 gpm capaacy each A 1oO-gpm pumprng rate would be consistent 
with the expected treatment rate 

Treatment Systems - Multi-stage treatment faahties w d d  be housed in a c o m p l d y  
enclosed structure Fauhties could be shared by 2 to 3 ponds, dependtrig on locations, 
to reduce costs 

16 
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Power Source - 22O-volt winng or a generator would be required 

B Conceptual Cost Estunate 

4-5 Storage fadties @ $20,000 each 
Piping @ %)/foot 
Pumps @ $7O,OOO/cfs or $20,000 each 
4-5 Treatment fachties @ $5M-$lOM each 

$100,000 
30,000 
100,000 

35,000.000 
$35,230,000 

Annual operation and mmntenance costs $250,000 

C Comparative Analysis Cntena 

c 1  

c2 

c 3  

, 

h s k  Reduction 

Only mnor nsk reduction is expected because it is unlikely that treatment 
could reduce COCs to significantly lower levels than the capabilities of the 
current technology and facilities This option may reduce nsk associated with 
slug lscharges resulting from spills Indimdual treatment systems will allow for 
optimum design capacity and technology 

Funlng and Schedule Constrants 

Indwidual treatment systems would be relatively expensive with total costs for 
all required facilities ranging from 65-50 mllion and would stretch the 5-year 
time frame due to construction requirements 

Cost-effectiveness 

Placement of indwidual 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 is required 
Inlvidual permanent systems would also be relatively expensive when 
compared to a mobde treatment unit 

17 
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< 

(COIltHlUed) 

c4 

c5 

C6 

Versathy 

Versathy would be less than for mob& rented (or purchased) treatment umts 
because those w t s  could be requested for a s p d c  treatment need followmg 
S a P h g  

ou Intencuons 

T b  option 1s mdependent of all known OU mons 

Waste Generation 

Dependmg on the treatment type Implemented, filter cake or spent &as 
could be classified as low-level wastes Waste volumes would be relauvely 
m o r  because of low constituent levels 

Option 4 6 7 Use Exmlng OU Treatment Fadties 

A Option Components and Basis of Conceptual Design 

Treatment Systems - T h  option would utihze treatment systems currently avdable 
at the RFP lncludmg OU 1, OU 2 and OU 4 treatment fauhties 

In addmon to OU treatment faalities, the 374 Evaporator was also evaluated for 
avdable capaaty and potential use The followmg table shows the charactenstics of 
the exrstlng OU treatment faciliues and the 374 Evaporator 

18 
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Pipmg - 20,000 feet of pipmg would be required to transfer pond water to treatment 
systems for m m u m  versathty 

Pump Stations - Pumps and controls are required at each pond with approxunately 100- 
gpm capaaty each 

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

B Conceptual Cost Esrimate 

Piping @ $30/foot 
Pump stations @ $70,OoO/cfs 
Treatment systems 
Tank trucks @ $IOO,00O/truck 

$300,000 
160,000 

0 
200.000 

$360,000-460,000 

C Comparative Analysis Criteria 

C 1 Rrsk Reduction 

This option would likely result in mnor nsk reduction because it is unldsely 
that treatment could reduce COCs to significantly lower levels This option 
could reduce nsk of slug discharges resulting from spills Existing treatment 
facilities would reduce nsks associated with COCs for which there is on-site 
treatment technology with avadable capacity 

Coordmation of treatment of new influent sources with the mfluent source that 
exlsting facilities were orignally designed to treat would not necessanly reduce 
overall site nsks 

C 2 Funlng and Schedule Constmnts 
, 

19 

FuncLng would not be a major issue for t h s  option because only operational 
and miuntenance (O&M) costs would increase O&M cost data for exlstrng 
fachties is not avadable for evaluation, but it is likely that incremental O&M 
costs would be mmmal 
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C 3 Cost-effectiveness 

Use of exlstrng systems d m  the treatment component of ttus option cost- 
effective The piping needed to convey watef from the ponds to the treatment 
faclkties and addmod Quem storage arc the most costly components of th 
option Truckmg water to be treated could be a more cost-cf€ective approach 

C 4  Versathy 

T h  option IS v e d e  because it expands capablktm of exsting systems to 
include treatment of addmonal sources 

C 5 OU Interactions 

Ths option may impact OU pl-g efforts by u t h g  the xemamng 
capmty at austing fmlities Ths option would r e q m  changes to the ROD 

C 6  WasteGeneration 

Waste volumes such as fiiter cakes and spent mecha would be rncreased mth 
increased treatment rates Wastes generated from new sourccs would be addmve 
to current wastes and, therefore, classified s d a r l y  to low-level wastes 

Option 4 6 8 Expand Existing OU Treatment Facilities 

A Option Components and Basis of Conceptual Design 

This option contams the same basic components which were requued for Optxon 4 6 7, 
includmg expulsion of eJwtmg treatment fadties 

Treatment Systems - OU f d t i e s  with potential for expansion rndude OU 1 (expand 
by 30 gpm), OU 2 (expand by 20 gpm) and OU 4 Addttionally, the 374 Evaporator 

, (expand by 10 to 15 gpm) whch 1s located out of the OUs was evaluated for expansion 

B Conceptual Cost Estlmate 

D~sscussions with RFP treatment personnel m d ~ a t e  that it would require sipficant 
capital costs to expand most uusmg treatment f d t x e s  Costs to expand bddmgs 
housrng treatment cqupment may be particuiarly costly E x p a o n  costs arc wide- 
rangmg depenbg on tedmolog~es expanded or added to e x m q  OUs Such costs are 

i 
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estlmated in the range of $1OO,OOO to add adcLtional ion exchange or GAC units to $20 
&on to add new technologes m expanded buddmgs 

Expansion of the 374 Evaporator factlity from 32 gpm to 45 gpm would cost 
approxlmately $22 d o n  

All expansion costs would be adchive to costs summanzed m Option 4 6 7 whch 
wouid be required to cLstnbute pond water to exstmg OU treatment facilities 

C Comparative Analysis Cntena 

C 1 f isk Reduction 

Minor risk reduction is expected because it is unldcely that treatment could 
reduce C O G  to significantly lower levels This option could reduce m k  
associated with slug lscharges resulting from spllls Exlstmg treatment facilities 
would reduce nsks associated with COCs for which there is on-site treatment 
technology that could be expanded 

Coordmation of treatment of new influent sources with the influent sources 
that exlstmg facilities were originally designed to treat mxght not reduce overall 
site nsks 

C 2 Funding and Schedule Constrants 

Expansion of the A 4  tent facility to include new treatment technologies (i e ,  
ralonuclide removal) would provide a versatile and strategdly located faulity 

C 3 Cost-effectiveness 

Expansion of existing facilities, where possible, would be most cost-effective 
than constructing new facilities Costs to transfer wastes to exsting f d t i e s  
would not be prohibitive 

C 4 Versatility 

Th~s option would be versatile because it expands capabhties of austlng systems 
to mclude treatment of addmonal sources and allows centrallzed treatment for 
multiple source streams 

21 
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OU Interactions 

'Ib option would require changes to the ROD 

Waste Generation 

Wvte volumes such as filter cakes and spent medm would be mcre;lsed mth 
mcrcved treatment Wastes generated from new sources would be addstrve to 
current wastes and, therefore, classified as low-level waste 

Option 4 6 9 Consohdate Treatment F d t i e s  at Pond A 4  for Use by Enme Pond System 

A Option Components and Basis of Conceptual Design 

Treatment Systems - T h s  option would use the extstxng A4 system mcludmg fiiter 
bags and GACs The A 4  system currently contams a fully a d a b l e  capaaty of 
approxlmately 1 7 MGD for organics treatment This capacity could potentxally be 
expanded 

At a mnrmum, donuclides and metals treatment should be added to A4's treatment 
capabdities 

Pipmg - Apprommately 10,500 feet of pipmg would be reqwed to collea pond water 
at Pond A 4  facdities 

Pump Stations - Pumps and controls at each pond with approxumtely 100 gpm 
capmty would be required 

Influent Storage - A relatively large influent storage tank with an appro2uinate 1 MGD 
capauty would be necessary to fully utilize the A4 treatment f d t y  

B Conceptual Cost Estimate 
, 

Storage f d t y  
Pipmg @ S30/foot 
Pump stations @ $7O,ooO/cfs 
Treatment f d t y  expansion 

Operation and mvntenance costs 

s 250,000 
315,000 
160,000 

.2.00Q,000 
$2,725,000 

s 250,OOO 
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I 

C Comparative Analysis Cntena 

c1 

c2 

c3 

c 4  

c5 

C6 
, 

k s k  Reduction 

hsks assoaated with slug dscharges resultrng from spds could be reduced A 
comprehensive and strategically located treatment fadity with expanded 
treatment capacity could provide effective nsk reduction 

Fundmg and Schedulmg Constmnts 

A single, large treatment system could be prohbitively expensive, however, 
because the exsting A 4  organics treatment system could be expanded for multi- 
stage treatment it would reduce capital costs 

Cost-effectiveness 

A single, large system at Pond A-4 would reduce pipmg and pumprng 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 is significant capaaty (1 7 MGD) currently 
avvlable at A 4  

Versatility 

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

OU Interactions 

This option would be independent of all known OU actions 

Waste Generation 

Wastes generated from new sources would be s i d a r  to wastes previously 
generated by the system Upgrades to the exrsting system to expand treatment 
capabrlities would generate different types of wastes (eg,  metals sludge, 
ra&onuclrdes, etc ) 
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Altcmatwt Water T d a  Options 

Option 4 7 1 1 Recyde STP Effluent for &-site I n d d  Use 

A Option Components and Bass of Concepntill Design 

Pumpmg - Two pumpmg stations would be reQuved €or t h s  opon One pumpmg 
station of approxmady 200 gpm would be ml\ured to transfer STP cffiuent 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 mto the mdustnal water system agamst an exmmg h a d  of 
a p p r o d y  50 feet 

Piping - Approxtmately rlooo feet of k c h  dmmeter pipmg would be required to 
transfer water to the surge tank %s pipelme could be surface layed, or butred, 
dependmg on the design life of the system and type of pipe mated selected 

Storage - Storage f d t i e s  would be required for ths  option for STP effluent pnor to 
recycling efforts Addmonal water storage requred for thrs opuon would include a 
surge tank estimated at a 100,000%;11lon capauty, located adjacent to and connected to 
the plant's industd water supply header 

Treatment - STP effluent meeting Segment 5 cntena and other benchmarks identdied 
m Table 3-1 would require no treatment other than suspended sol~ds removal pnor to 
its use as non-potable mdustnd water Ths would be accomphshed by a Cstage, multi- 
mela  filter l o c a d  just after the first pump station, and s d  at ZOO gpm 

Controls - AutomatidMand controls would be required to prevent o v e r f h g  of the 
surge tank Manual operation of the system wodd be requued to protect pumpmg 
equipment and momtor effluent storage levels and filter performance 

B Conceptual Cost Estmate 
z 

Construction 
Operrtions and matntenance/year 
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C Comparative Analysis Cntena 

c1 

c2 

c3 

c4 

c5 

b k  Reduction 

Health-based reductions m nsk would be nommal STP effluents under this 
option would already meet Segment 5 water qudty cntena, and no addmonal 
treatment (other than s e h e n t  filtration) would be employed Mmor nsk 
reduction would be possible through reduced downstream dscharges A 
mtnimal reduction could occur in pond storage levels, thereby reducing dam 
fadure risks 

Fundmg and Schedule Constmnts 

This option would have m o r  cost and schedule constriunts due to its relatively 
low cost, use of standard construction techniques and use of accepted 
technology 

Cost-effectiveness 

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

Versatility 

Due to the avalability of other recycle sources (from the 374 Evaporators) and 
the limted usage of raw water, this option cannot accomplish the total recycle 
of STP effluent The maximum avadable raw water demand at RFT would be 
approxlmately 17 MG/yr, whereas the STP effluent volume would be 
approxunately 55 MG/yr STP effluent not bemg recycled would be hscharged 
off-site accordmg to current practices 

OU Interactions 

Thls option would be mdependent of all known OU actions 
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( C o n t m d  

C 6 Waste Generation 

h option would generate a srnd volume of waste in the form of used filter 
m d a  and backflush waters from the m u l t i - d  fit= Estmated volumes 
would be approumately 5 cubic yub of low-hazd gnaular filter matend 
(sand, grit, ctc) and 800.1000 gallons of non-toxzc backwash water annually 

OpQon 4 7 1 2 Recycle Pond Water to RFP Industnal Water Supply 

A 

B 

C 

Option Components and Bass of Conceptual Dagn 

The components and basis of design for this option are identical to those for recycling 
STP &charges (Option 4 7 1 1) Any surface water for whch recycling IS proposed, 
would require a pump station and fdter at the water source location, pipmg, surge tank 
and controls 

Conceptual Cost Estimate 

A-3, A 4  or B5 recycling 
Recyclmg fadties 
Operations and mamtenance 

C-2 recydng 
Recyclmg facilities 
Operations and mantenance 

Comparative Analysis Cntena 

C1 RskReduction 

$2,800,000 
2oo.OOo 

$3,000,000 

61,100,ooo 
200.000 

$1,300,000 

Ths option has the same nsk reduction potential as Option 4 7 I 1, with the 
followmg adchtion 

Average annual stormwater runoff collected and dascharged at RFP IS 
approxmmely 120 d i o n  gallom fMG) h o f f  ts &mded between 

MG With an estmated sndustnal usage of 17 mg per year, no dramage 
could routinely &eve zero although dumg h e r  years, zero 
dscharge of Pond C-2 would be achevable 

~ % C S  ils foflom A-~enes - 55 MG, Bsencs - 45 MG, C-SCIICS - 20 

26 

--- 



D R A F T  D R A F T  D R A F T  D R A F T  D R A F T  

APPENDIX F 
DESCRIPTIONS OF RETAINED OPTIONS 

(Contmued) 

Option 4 7 1 4 Directly Spray Evaporate Pond Water (Aerosol Spray Method) On-site 

A Option Components and Basis of Conceptual Design 

Storage - Th~s option assumes that storage faahties would be the exlstmg surface water 
impoundments 

Piping - Pipmg to supply water to the spray heads would use 6-mch &meter 
alummum or hghdensity polyethylene pipe A 6-mch centrrfugal pump would supply 
approxunately 1200 h e a r  feet of pipe with spray heads at 30- to 40-fOOt intends 

Pumps - Either ctesel-powered or eleanc-powered pumps capable of delwenng 200-gpm 
flow rates and 30-35 psi pressure would be required for an aerosol spray system 

Spray Heads - Spray heads would be high-volume, mer-type atormwng spray, m order 
to maximze the volume of water evaporated 

System Layout - The system would spray water over the pond from which it came 
Piping with spray heads could be located adjacent to the pond, or designed to float in 
the pond Edge-located piping would be easier to install, mantam and operate 

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

B Conceptual Cost Estimate 

Construction cost is estimated at $300,000 to $400,000 per pond Utilrvng 4 ponds 
will result in 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 

C Comparative Analysis Cnteria 

C 1 f isk Reduction 
, 

Health-based reductions in nsk would not be expected for water rnetmg 
Segment 5 standards Spray evaporation operations would reduce or e h a t e  
transfers between nondscharging ponds Reduced pond storage levels would 
also improve dam safety 
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APPENDIX F 
DEscRIpTloNs OF REI'iUhIED OPTIONS 

(Contmued) 

Fundmg and Schedule Consnvnts 

lks option would b e  no cost or schedule c o ~ m n t s  duc to its low cost, low 
level of technology and ease of d a t i o n  

C O s t ~ e C t l V e n ~  

This option would not be a cost-effcctve method of redunng downstream 
&charges from stormwater ponds, and would only be COSt-CffCCUve for s d -  
volume ponds (ie,  spdl control ponds) for whch lowered pond levels may 
prevent the need to &charge or transfer from these ponds 

Versatihty 

Spray evaporation system could be installed and operated at any pond meetmg 
the requrred water quality cntena Each spray head would be capable of 
evaporatmg 100 to 150 gallons per day (gpd) on an average bass h t a t i o n s  
due to clunatic codtions would result M seasonal opetatrons (approxmately 
Apnl-October) and a need to store water pnor to evaporation A typical system 
compnsmg 40 heads and operated 180 days per year could evaporate 
approxlmately 900,OOO gallons annually 

OU Interactions 

Th~s option interacts with planning and management aspects of OUs 5, 6 and 
7, but does not preclude any actions to be taken dutrng ch;urnemtion or 
remedlation of those OUs 

Waste Generation 

N o  wastes would be generated by this option 

,Option 4 7 1 5 Mechamcally Evaporate Pond Water (Evaporative Coolers) On-site 

A Option Components and Bass of Conceptual Design 

Pumping - Ether lese1 or electnc-powered pumps would be r e q u r d  to pump w a r  
from storage to a new evaporator 
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DESCRIPTIONS OF RETAINED OPTIONS 

(Contmued) 

Evaporator Design - Mechanical evaporators would require heat mputs to promote 
evaporation An evaporator capable of evaporatmg 10 MG/year (a typical size) would 
reqture a dependable source of energy 111 the form of waste heat, e l e a n d  energy, or 
other sources of power System components would typically mcludc pumpmg and feed 
controls, heat exchangers, heatmg elements, controls, rearmlation pipmg, pmfdtration 
equipment and corrosion protection features 

B Conceptual Cost Estimate 

A 10 MG/year evaporator 1s conceptually estimated at $20-25 d l i o n ,  based on 
previously prepared estimates and mdustry guidehes 

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

C Comparatrve Analysis Criteria 

C 1 fisk Reduction 

The risk reduction potential for mechanical evaporation would be mmmal 
Evaporated water would meet Segment 5 water quality cntena and other 
benchmarks identified in Table 3 1 pnor to evaporation 

C 2 Funlng and Schedule Constrants 

The high level of funding required for this option, the large scale of 
construction effort involved, and the expected pemtting requirements for t h s  
option all impose significant schedule constmnts on t h s  option An estmated 
completion schedule is 3 to 5 years 

C 3 Cost-effectiveness 

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

f 
I i  
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(Contmued) 

c 4  

c 5  

C6 

Versathy 

Mechamd evapomon are large f d u e s  that would nqm a high level of 
opentionid control to ensure they arc funcuonmg properly, cannot be relocated, 
andcsrnnotbecxpandedbeyond~gncapauty T h e v v e d t y m ; L d d r t s s m g  
chagmg water management needs would be low These evaponton could not 
be used for contammated water 

OU Interactions 

T ~ I S  option wold be mdcpcndent of all known OU amons 

Waste Generation 

Waste generated from operations (m the form of concentrates or sludges) or 
cleanmg could be regulated and Micult to hspose or store 

Option 4 7 1 8 Transfer Intenor Ponds to Pond A-3 to Mantam Spill Control Capmty 

A Option Components and Basis of Conceptual Design 

Ths option transfers water meeting unposed water q d t y  control clltena from intenor 
spill control ponds to Pond A-3 for eventual Ischarge 

Pumpmg - A portable pump station of approxmately 500 gpm would be requved to 
transfer water from Pond A-2 to Pond A-3 Due to lack of electrical power 
avadabihty, &IS pump would operate on gasoline or dtesel fuel 

Pipmg - Transfer pipmg consistmg of approxlmately 300 &tional feet of 6-mch 
&meter hgh k i t y  polyethylene (HDPE) pipe would be required to create a 
&charge pomt to Pond A-3 

B Conceptual Cost Emmate 

Pump station 

Piping 
valvrng 
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(Conunued) 

C Comparative Andysis Cntena 

c1 

c2 

c3 

c4 

c5 

C6 

h k  Reduction 

Transfemg water that meets benchmarks idenufied m Table 3-1 would present 
no sipficant m k  to human health and the environment 

Fundmg and Schedule Constriunts 

Due to its low cost, there would be no cost or schedule constmnts for t h s  
option 

Costeff ectiveness 

This option is a cost-effective method of maxlrmwng avvlable spill control 
capacity, thereby providmg manmum protection to downstream waters 

Versatility 

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

OU Interactions 

Ths option has no OU interactions 

Waste Generation 

No wastes would be generated by this option 

, 
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(C--4 

Option 4 7 2 9 Dlsdnarge Stormwater Ponds to Segment 4 

A Option Components and Bass of Conceptual Design 

T h s  optron focuses on reduction of samplmg efforts by drscharpg M y  from ponds 
whch mect Segment 4 standards and other benchmarks identdicd m Table 3-2 to 
downstream receivmg waters 

Pip% - Surfaceliud pipmg neassary to ddasge Ponds A4,BS and G2 to Segment 
4 currently exusts Addmod surface pipmg would be lnstzlled from Pond A-3 to a 
connection Wlth the A4 dixharge pipmg n o d  of Pond A4 

Pumps - Pumps currently exm at Pond A-4, B-5 and C-2 for use m transfer or &charge 
operations An adcttional pump would be d e d  at Pond A-3 

B Conceptual Cost Estunate 

Piping (A-3) at $3o/foot (IOOO’) 
Pump at A-3 

C Comparative Analysis Cnteria 

c1 

, 
c 2  

c 3  

Rwk Reduction 

$30,000 
25.ooo 
355,000 

Ponds A 4  and G 2  are currently cfischarged to Segment 4 m accordance with 
Segment 4 standards Under current operational management, Ponds B-5 and 
A-3 would be monitored for a lmted m t e  of i n h a o r  parameters (comment 
with Segment 5 Standards) prior to transfer to Pond A4 and lscharge 
Momtormg of these ponds for Segment 4 Standards and other Table 3-2 
benchmarks, as required €or discharges, 1s a more stringent rqwrement than 
currently musts More stmgent monitomg rqwrcments are presurmbly mom 
protecuve and thus represent a reduction in nsk compared to current 
conchtions 

Fundmg and Schedule Constmnts 

Ths option has no cost or schedule constmts due to its low cost, hgh use of 
exntlng f d t i e s  and ease of llistauwon 

Cost-effectiveness i 
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(Contmued) 

Ths option is a cost-effective method of managmg stormwater &schargcs 
Redundant sampling of Ponds A-3 and E5 pnor to transfer to Pond A-4 (which 
is m turn sampled pnor to &charge) 1s b a t e d  m favor of a smgle, more 
strmgent samphg went at Ponds A-3 and E5 Operational costs would also 
be reduced by not handlmg A-3 and B-5 water a second time m Pond A 4  

C4 Versathy 

This option would provide greater versathy and flexlbhty than the current 
operational system By hschargmg Ponds B-5 and A-3 Qrectly to Segment 4, 
Pond A 4  would receive only a lmted  amount of routme mflow, malung it 
avadable for non-routine storage of high flows resulting from spnng runoff or 
large storm events This pond would also be avadable to accept transfers of 
water from Ponds A-3, B-5 and C-2 that do not meet CLscharge standards, and 
would provide a central storage location that is adjacent to the exlsting A-4 
treatment facilities 

C 5 OU Interactions 

This option would mantam current capabilities to capture, store and momtor 
discharges and runoff from upstream OUs pnor to off-site dmharge This 
option also would improve the operational flexlbility of the ponds for dealmg 
with future OU 5 and OU 6 remediation efforts and is consistent with expected 
final actions for water control and water management dunng cleanup 
operations 

C 6 Waste Generation 

No wastes would be generated by this option 
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Option 4 7 2 10 Pipe Water from Pond C-2 to Walnut Creek m On-Site Pipehe 

A Opuon Components and Bass of Conceptual Design 

' I h s  opuon utllrzes the mstmg transfer pip- between C-2 and the Walnut Creek 
dramages to h a t e  Ctscharges to the SmdIey Lake basm 

Pumprng - A permanent pump station of a p p r o d y  500 gpm would be r e q d  
to transfer water horn Pond C-2 d m d y  to the Walnut Creek dramage below Pond A- 
4 or B-5 Due to lack of electncal power avahbdxty, ths  pump stiltion would operate 
on gasolme or diesel fuel 

Piplng - Transfer piping consnmg of 8-inch h e t e r  hgh density polyethylene 
(HDPE) pipe which currently e m s  between Pond C-2 and Ponds B-5 and A4 A tee, 
two gate valves and approxlmately 300 additional feet of pipe would be required to 
create a &charge point below Pond A-4 or B-5 

B Conceptual Cost Estunate 

Pump station 
Valvmg 
Piping 

$30,000 
l0,Ooo 

l.OO0 
$91,000 

, 
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C Comparative Analysis Cntena 

c1 

c 2  

c3 

c4 

c5 

, C 6  

Rsk Reduction 

Transfemg water that meets benchmarks identlfied 111 Table 3-1 would present 
no sipficant nsk to human health and the envlronment and would elmmate 
a perceived nsk from residents m the Standley Lake basm 

Fundmg and Schedule Constmnts 

There would be no cost or schedule constmnts for t h s  option 

Cost-effectiveness 

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

Versatility 

The pipelme 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 junslction of OU 5 (Woman 
Creek) to the junsdmion of OU 6 (Walnut Creek), but could be lscontmued 
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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(Conunued) 

Momtorrng Optxons 

Option 4 8 3 Momtor Influent Streams 

A Basis of Conceptual Momtomg Plan 

Influent stream water would be sampled and analyzed for the water @ty parameten 
that are currently momtod at RFP during a p r d s c h q e  samphg event with 
Colorado Department of Health (CD") These p;urmcters d u d e  gross alpha, gross 
beta, ammoma, mratdmmte, sulfate, sutfide, TDS, TSS, bdorwdcarbonate ,  
chlonde, fluonde, senu-volatde orgamcs, volatde o'g;uucs, cyan~de, HSL ~llctals, tnazme 
herbicides, orgvlochlome herbiudes, and organophosphorus pestlades 

Influent streams would also be momtored m ml-tune for flow and mdscxtor parameters 
(pH, temperature, conductivxty) usmg rnstrumented flumes, weus and water quahty 
probes 

Samples would be taken monthly on each of the three RFP dr;unlges 

B Conceptual Cost Estunate 

Laboratory Analytical Costs 
Field (Samplmg) Costs 

36 samples per year 

C Comparative Analysis Critena 

C 1 Rxk Reduction 

$2500 
300 

$2800 per sample 
$100,800 

N o  nsk reduction associated with potential chezlllc;ll exposure wouid be 
A e v e d  by thrs option Influent stream monitomg does not provide earher 
detection capbhties than morutonng pond water drrectly due to the fact real- 
time analytical methods are! unavadable for chermcal comments of concern at 
the low detection h t s  required Monitomg of mchcator parameters could 
promde early mhcation of potential water q d r y  problems 

C 2 Fundmg and Schedule Constrarnts 

There would be no h d m g  or schedule consttiunts associated with tls opuon 
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(Contmued) 

Cost-effectiveness 

Flow momtomg would promote effiaent and cost effective pond water 
management by m-g the planrung ume for pond water transfer or 
lscharge operations Monitomg of mlcaror parameters would be a cost- 
effective method for early identdication of potential water quality problems 

Versatility 

Ths option would provide versatihty by momtomg a large number of water 
quahty parameters and would allow tune for remelal action pnor 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 
inlcator parameters (pH, temperature, conductiwty) would be monitored in red time 
to assist operational management and stay appnzed of changng condmons 

Sampling efforts for this option include ralonuclide-speufic analysis for plutonium, 
amencium and u m u m  which results in higher analytical costs 

3 
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 

B Conceptual Cost Estunate 

Laboratory Analytical Costs 
Field (Samphg) Costs 

64 samples per year 

$4000 
300 

$4300 per sample 
$275,200 
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C Compamtive Adys1s Cntena 

C 1  

c2 

c3 

c4 

c 5  

C 6  

Rtsk Reduction 

Thrs o p o n  would ensure that contunrnants m ponds that are not transferred 
or &charged would be detected and d a l  mons could be unplcmemed as 
needed Pond volume and dam p~ezomaer momtonng w d d  ensure dam safety 
consideraaons are accounted for and uncontrolled cbcharges would not 0c.Cur 
Thu option would be protcccive of human h d t h  and enmnnlat and would 
promote comphance with the numenc water q d t y  mens adopted for this 
Intenm Measures/Intelun Remdal Action (M’RA) Deusion Document 

Fundmg and Schedule Constraxnts 

There would be no fundmg or schedule constrams assotxated with t h s  option 

Cost-effectiveness 

Cost effectiveness is a function of the frequency of routme water q d t y  
momtormg compared to the frequency with wh& operational momtonng IS 
conducted Monthly or quarterly momtormg at ponds whch are also 
momzored at a similar frequency for operational reasons 1s redundant and not 
cost effective Quarterly or annual monitoring of non&&rpg ponds would 
be cost effeaive in determmng compliance with ambient water qualxty cntena 
Frequent volume and piezometer momtomg wouid be very cost-ef€eaive 
compared to the potential unpaas from a dam f i r e  

Versatdity 

Ths option would provide versathy by monitormg Merent ponds at ddferent 
frequencm depcndmg on the frequency rn whch a partamlar pond undergoes 
monitomg for operational purposes 

OU Interactions 

T ~ I S  option would be mdependent of all known OU ilcz1ons 

Waste Generation 

No wastes would be generated by thu option 
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Option 4 8 5 Momtor Transfers 

A Basis of Conceptual Momtomg Plan 

Ambient pond water quahty would be sampled and analyzed pnor to transfer 
operations for the parameters that are currently monitored at RFT dunng a pre- 
hscharge samplmg event with CDH These parameters would mclude gross alpha, 
gross beta, ammoma, mtrate/mtnte, sulfate, sulfide, TDS, TSS, bicarbonate/ carbonate, 
chlonde, fluonde, sea-volatde organics, volatde organics, cyamde, HSL metals, tnanne 
herbicides, organodorme herbicides, and organophosphorus pesticides Analytical 
results would be compared aganst Segment 5 cntena and other benchmarks identdied 
in Table 3-1 Dunng transfers, flows and indicator parameters (pH, temperature, 
conductivity) would be monitored in real time to assist operational management and 
provide early warning of changing water quality conditions 

B Conceptual Cost Estimate 

Laboratory Analytical Costs 
Field (Sampling) Costs 

$2500 
- 300 

$2800 per sample 

12 samples per year 

, 

$33,600 
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C Cornparatwe Analysls Ctltena 

c1 

c 2  

c 3  

c4 

c 5  

C6 

Ruk Rcducuon 

Ths  option would ensurc &ax contarnmints that are both regulated and of 
pmicular concern would be d c t d  m tune to take n d  zction pnor to 
t d e r  to other ponds Ths option would be pmcective of human health and 
the enwronment and wodd promote comphce with the numenc waer 
quahty cntcna adopted for th IM/IRA Deusion Document 

Funding and Schedule Constrants 

There would be no funlng or schedule constratnts assouated with this option 

Cost-effectiveness 

Thls option would be a cost-effective method of detennuung comphance mth 
benchmarks compared to monitonng for all Segment 5 parameters, many of 
whch have never been detected m RFP waters 

Versatility 

This option would provide versatliity by momtotrng a large suite of parameters 
pnor to transfers and only xndxaor pmmexers (whch would allow early 
detection of water quahty problems) dunng transfers 

OU Interactions 

T b  option would be independent of known OU actions 

Waste Generation 

No wastes would be genemed by thrs option 
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Option 4 8 6 Momtor Discharges 

A Basis of Conceptual Momtonng Plan 

Ambient pond water quality would be sampled and analyzed pnor to lscharge 
operations for the parameters that are currently monitored at RFP dunng a pre- 
discharge samphng event with CDH These parameters would d u d e  gross alpha, 
gross beta, ammonia, mtrate/nitnte, sulfate, sulfide, TDS, TSS, bicarbonate/ carbonate, 
chlonde, fluonde, sem-volatile organics, volatde orgamcs, cymde, HSL metals, tnaane 
herbicides, organochlonne herbicides, and organophosphorus pestiudes Analytical 
results would be compared aganst Segment 4 cntena and other benchmarks identified 
in Table 3-2 Durmg &charges, flows and mlcator parameters (pH, temperature, 
conductivity) would be monitored in real time to assist operational management and 
provide early warning of changing water quality conltions Whole Effluent Toxlaty 
Tests (WET) would also be conducted on Qscharged water as a check on overall water 
quality (tomcity), and to comply with current Federal Facihties Comphance Agreement 
(FFCA) requirements 

B Conceptual Cost Estimate 

, 

Laboratory Analytical Costs 
Field (Sampling) Costs 

18 samples per year 

Laboratory Analytical Costs 
for Cmodaphnra sp 
fathead rmnnows 
field (Samphng) costs 

18 samples per year 

C Comparative Analysis Cntena 

$2500 
- 300 

$2800 per sample 

$50,400 

$275 
500 
300 

$1075 per s a m s  

$19,350 

i C 1 &sk Reduction 
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Thn momtonng option would ensure that contarninants are detected rn tune to 
take remedd -on pnor to downstream duchiqc, and would &eve 
regulatory complrance Biomomonng would pro& an assessment of overall 
water quahty, but would be 111suffiucnt to detemme mmphce mth chemd-  
s p d i c  numend scan- and o v d  nsk to downstream water 

C 2 Fundtng and Schedule Constrva~ 

There would be no fundmg or schedule constmts associated wrth tls option 

c 3 COst-eff~lVeneSS 

T h  optlon would be a cost-effective method of determmmg comphance with 
Segment 4 crrtena compared to momtonng f o r d  Segment 4 parameters, many 
of which have never been de~ected m RFT waters. Biomonitonng promdes 
information on the ovenll toxlaty and water q d t y  at a mlnlmll cost 

C 4  Versatdity 

T h  option would provlde versathy by momtonng a large suite of parameters 
pnor to &arge and only inlcator parameters (whch would allow early 
detecuon of water quahty problems) dunng dscharge 

C 5 OU Interactions 

Ths optlon would be mdependent of known OU actions 

C6 WasteGeneration 

No wastes would be generated by this opuon 
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APPENDIX G 
EVALUATION OF PERSONNEL EXPOSURE 

FROM PROPOSED ALTERNATIVES 

ksks  to Personnel due to Inhalation 
I 

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

September 29, 1993 WWE Calculation Sheets on Estimated Air Ermssions 

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

Evaluation of Risks to Personnel due to Water Ingestion 

(C \Rodcy\TOAppG) 
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FROM RS ROBERTS TO S A PE?TIS: 

RISKS DUE TO SPRAY EVAPORATIUN OF 3-2 POND 
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1NTEROFFlCE CORRESPONDENCE 

DATE. August 3, 1992 

To 

FROM 

S A Pettis, Surface Water, Bldg 80, X8615 

R S Roberts, Remediation Programs, Bldg 80, X8508 
e 5  

SUBJECT RISKS DUE TO THE SPRAY EVAPORATION OF 8-2 POND - RSR-016-92 

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

In order to calculate the above risks, it was assumed that an indnridual will Inre at the Rocky Flats 
Plant fence line for the next thirty years and that spray evaporation will continue for that period 
of time This individual will be exposed to volatile organic compounds (VOC) that are volatilued 
from the spray head when water is sprayed over the B 2 pond The VOCs volatilrzed during spray 
evaporation are transported from the spray head to the hypothetical individual at the fence line 
This exposure scenario was reviewed and approved by the Department of Energy (DOE) and the 
Colorado Department of Health (CDH) All assumptions used in this analysis are outlined in 
Attachmen t I 

Attachment II shows the analytical results used in this risk analysis Methylene Chloride, 
Acetone 1,2 Dichloroethene and Trichloroethene were evaluated in this risk 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 

Atlachments 
As Stated (2) 

cc 
G M Anderson 
M B Arndt 
R C Flory 
D S Murray 
D M Smith 

E G G  ROCKY FLATS INC ROCKY FLATS PLANT P 0 BOX 464 GOLDEN COLORADO 804024464 (303) 966 7000 

- ~ - 
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Attachment 1 

Page 1 of 1 
RSR-016-92 

A)  Spray Evaporatmn Spedfmtmns 

Average Fbwrate = 1000 gallonshinute 
Daily Exposure Duration = 10 hourskby 
Annual Exposure Duration - 125 days\year 
Duration of Spray Evaporatmn Adivitles = 30 years 

B ) Dispersion of Volatiles 

CHI\Q = (l\(PI)(U)(SlGMA-Y)(SlGMA-Z)) 

PI = 31416 
U = 4 7 metersbeand 
SIGMA-Y = 110 meters 
SIGMA-Z I: 43 meters 
Dstance to lndwldual - 1 6 kilometers 
Stability Class = D 

Assumptions were taken from the F p  , dated 
February, 1992 

Assume 100% volatilization from water 

C) Inhalation of Volatrlued Constituents 

ER 6 Emisson Rate .I Chemical Specific Value 
CHI\Q = Disperslon Value 
IR = lnhalatlon Rate = 0 83 mA3\hour 
DEF 6 Daily Exposure Frequency = 10 hoursway 
AEF = Annual Exposure Frequency = 125 days\year 
ED = Exposure Duration = 30 years 
BW = Body Weight = 70 kg 

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

Carcinogenic Risk = (Intake)(Slope Factor) 

Hazard Index = Intake\Reference Dose 

Slope Factors and Reference Doses used in t k  analysis were taken from the lntegrated Risk 
Information System (IRIS) and the Health Effects Assessment Summaty Tables (HEAST) The 
primary source was IRIS Slope Factors and Reference Doses are current as of 7UOW2 
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Ssmp I e w t  /uo 1 5 Lsb Fils ID >t4Ub5 

Levo 1 lou/msd) LUW lhte Hscerwed 0L/33/qa 

h moisture not d e c  - Date FInslyred 06/25/Y% 

Column Cpsck/capl LW Dilution Factor 1 

1 
1 74-87-3 

I 75-01-4 
1 75-00-3 
I 75-09-2 
I 67-64-1 

I 75-35-4 
I 75-34-3 
I 540-59-0 
I 67-66-3 
I 107-05-1 
I 76-93-3 
I 71-55-6 
I 56-25-5 
I 108-05-4 
I 75-27-4 
I 78-87-5 
I 10061-01-5 
I 79-01-6 
I 121-48-1 
I 79-00-5 *I 2 

I 73-43-2 
I 10061-U2-6 
I 75-25-2 
I 108-10-1 
1 591-78-6 
I 127-18-4 
I 79-34-5 
I 108-88-3 
I 108-90-7 
I 100-41-4 
I 100-42-5 
I 1330-20-7 

I 74-133-9 

I 75-15-0 

I 
Chloromethane I 
Bromome t hbne I 
Uinyl Chloride I 
Lhloroethsne I 
nethylene Chloride I 
FIcetons I 
Carbon Disul f r d e  I 
1,l-Drchloroethene I 
1,l-Uichloroethant I 
1,2-Uichlorosthene C total 1 1 
Chloroform I 
1,2-Dich loroe thane I 
2-Eutanone 1 
l,l,l-rrich loroe thsns I 
Cs r bon Te t rsch 1 or i de I 
Utnyl Rcstets I 
Bromodrchloromethane I 
1,2-Dichloropropane I 
c is-1,J-Dich loropropene I 

l,l,Z-Tr ichloroethsne 1 

Tr ichloroethans I 
Dibromochloromethane I 

Benzene I 

Bromoform I 

2-Hexanone I 
Te trschloros thene I 
1,1,2,2-Te t rach loroe thane I 
To 1 uena I 
Ch lorobentens I 
Ethylbenzene I 
Styreno I 
Xylene (total 1 1 

trans-l,3-~ich loropropons I 

4-Msthyl-2-Pentanone I 

I I 
1u IU I 
T U  IU I 
I U  IU I 
1u IU I 
11 IB I 
18 I I 
5 IU I 
5 IU I 
5 IU I 
4 I J  I 
5 IU I 
5 IU I 

1 0  IU I 
5 IU I 
5 IU I 

1 0  IU  I 
5 tu I 
5 IU I 
5 IU I 
4 I 3  I 
5 tu I 
5 IU I 
5 IU I 
5 IU I 
5 IU I 

10 IU I 
10 IU I 

5 IU 1 
5 IU I 
5 IU I 
5 IU I 
5 IU I 
5 tu I 
5 IU I 
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OCTOBER 8,1993 EG&G MEMORANDUM 
FROM R.M GARREN TO G V  PORTER 

POND WATER IM/IRA AIR EMISSIONS EVALUATION 



INTEROFFICE CORRESPONDENCE 

DATE October 8, 1993 

To G V Porter, Surface Water Dwislon, Bldg T893A, X5661 

FROM R M Garren, Air Quality Division, Sldg 080, X 8 5 1 8 w  

SUBJECT POND WATER IMRA AIR EMISSIONS EVALUATION - RMG-013-93 

This correspondence accompanies the attached set of calculatlons used to evaluate potential air 
emissions from a list of proposed options provided by the Surface Water Division (SWD) for 
the Pond Water Management Interim Measuresllnterim Remedial Actm (IMARA) The 
proposed options were evaluated to determine if an Air Pollutant Emission Notice (APEN) or 
permit application would be required for spray evaporation actnrities 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 actnrities 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 operatmg 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 
Air Quality Divislon will require proper notificatlon of implementation plans in 
order to prepare and submit the appropriate paperwork to the CDH 

The diesel-fired generator mentioned in part B of optlon 2 will not require an APEN 
or permit application based on the actual hours of operamn In order to demonstrate 
mmpliance 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 is 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 operatmn and fuel 
consumption (if possible) must be maintained 

EG6G ROCKY FLATS INC ROCKY FIATS PUNT P 0 BOX464 GOLDEN COLORADO 8o1020464 (303) Q66-m 



G V Porter 
October 8,1993 
RMG-013-93 
page2 

3 
The Pond A 4  tent fxopane system mentioned in optbn 5 WWI not require a APEN or 
pen& application An operating log for this unit b not necessary 

r 
Any deviatton in the hours of operation 09 the equipment listed in these Optkns that will 
affect air emisskns wilf require a re-evahralion by the Air Quality Division Please notify 
the Air Quality Division hmedlately if an option Is selected that requires an APEN If you 
have any questions concerning this conespondence, phse  am&! me at X 8 5 t P  or digifal 
page 4281 

Attachment 
As stated 

#: 
R C Nininger 
C A  Patnoe 
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OCTOBER 7,1993 WWE CALCULATION SHEETS 
ON PROPOSED OPTIONS 
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G1 Summary 

A CERCLA nsk analysls was mormed to evaluate the resulhng differences m nsk from pond 
water management altemabves descnbed UI the Intenm Measures/ Intenm Rem& Amon 
(IM/IRA) Declslon Documat A steady state model of the pond water flow and the nsk results 
from the Basehe fisk Assessment were used together to predict changes m nsk resultmg from 
ddfexent water management acbons "Worst case" large volume spdls were postulated to occur 
m each dramage area and the nsks calculated for Merent spdl control altemabves Water 
storage, collecbon, and transfer opbons for non-spdl CondIbons were also evaluated 

62 Introduction 

A CERCLA human health nsk companson was performed where apphcable for the remned 
opbons discussed in Chapter 5 and described m A p h  F of this document The purpose of 
this nsk evaluabon was to promde quanbtatwe assessment on nsks relame to each propod 
altemahve as a tool for the IM/IRA Decision process on proposed acuons A compartmental 
flow model of the Rocky Flats surface water ponds was developed m order to predict the 
contaminant concentrahons UI the lndividual ponds and the resultmg human health nsks for a 
vanety of pond management alternames Current basehe nsk levels calculated UI the Basehe 
a s k  Assessment (Appendix D, summand in Sechon 2 3, were used together mth the flow 
model to predict the resultmg risk reduchons of proposed dtemahves for spill capture and water 
storagel transfer 

G 3 Model Descnption 

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, A-4, 
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 is given in Figure G-1 Pond Flow Model 
The flow data used UI 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 Capacit~es 

1 



The sources of data uscd for water Acme rates, pond capam, and trans€& between ponds 
m c l h  the 1992 Rocky Flats Eavmmmental Report, EG&G Surkc  W- Operatmg Logs and 
Summaries, and the EGBiG Surface Water flow m t m h g  netwark The Mtues for annual 
preaptabon and evaporabon uscd m the model w e ~ t  the a v q  values for the Rocky plats 
Plant slte of 16 mches and 40 mches respecbvely 

* 

G 4 Model Use and Me&& of Compamon 

The model descnbed above was developed to pmhct the results of ultroducutg perturbatioars 
M the system, changes m water flow (rc-routmg water, spray evqxmtm, or &mination of 
ponds) and the addthon of a cantarmnant (@Is) were evaluated Other IWIRA optm 
categories such as treatment and mmitmng ophons were not evaluated since the model eo& 
not be as eady q p h d  to these cases 

For nmphcity rn m-g spdls, the assum@on is made that the emre mount of chermcal 
conaderexi is dumped mto the W w n g  pond and then the spill -on dtcmativc occurs Smcc 
spills are not steady state events, then only those flows W ~ O P M ~  to the spdl event are cam& 
from the base model to the spill model Restated, credit is taken for pond aperator actrans to 
implement the spa control measures according to the spa control altemabve bemg evaluated 
The nsks assoclittcd wth spdls are then compared for each altemabve quanhtatwely 

The Basehe fisk Assessment for the pond water was hmited to the future resdentd 3and use 
scenario and the rngestmn of surface water only Even though thls B a hghly unhlrely scenario, 

it served as the upper-bound of nsk for any scenarios on-Ute as we41 as amy current or future 
scemos for receptors usmg the water off the Rocky Flats plant site However, when compmg 
altemabves whch drffer m the amount of water which is released &plant me, then me must 
select whch receptor, future on-site, or current off-site 1s to be the baas of comparison For 
this analyns, the future on-site receptor dnnlang water from the ponds is the scenano for 
comparison since the basehe nsks were calculated in this way 
In addibon, the retamed opuons are also evaluated and compared €or the potenhal to spread 
contammum off the Rocky Flats plant site 

The followng sections model spllls of carbon tetrachlmde, tnchkwoethyferre 0, and 
mtnc aud In the case of each spill, the mntammant has two or three pmabte fates based on 
the spdl capture alternative 

2 
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Captured by the exlstmg ponds (Ponds A-1 and A-2 111 the cascs of the carbon 
tetrachloride @, pond C-2 111 the TCE spdl, and Ponds El and E 2  m the mtnc aad 
spa) This is the no achon altemabve) 
Capturedbyatank 
Captured by a angle pond equivalent to the exlstmg ponds (The TCE spill analysls 
does not model an equivalent pond ) 

The analysrs assumes that 100% of the contarnurant enters the apphcable mterceptor pond, that 
there is no loss of contammant en route Addibonally, the only pathway analyzed is mgeshon 
of contammated water 

Table G-1 below summarues the different values of nsk and hazard quoQents (HQs) to a 
hypothehcal on-Ute resident mdiwdual who mgests the contamrnated pond water The values 
for nsk and HQs were obtatned from Sechons G 5 1, G 5 2 and G 5 3 

The basehe nsk IS denved from the nsk assessment contamed m Chapter 2 Thls nsk 
assessment assumes that concentrahons are as summaflzed m Tables D-2 1 through D-2 8 m 
Appendix D of th~s report 

Table G-1 
Cornpanson of hsks and HQs from Different 

Contarmnant Spills and Different Pond Configurabons 

, 

It is noted that the nsWhazard is idenhcal for the existrng two-pond configurabon and the 
eqmvalent pond Therefore, the construcbon of a single spdl control pond cannot be jusbfied 

from the basis of nsk alone Also, the tank opbon does not reduce the hazard h m  a spd, 
compared to the pond configurahon, for spills of TCE or nitnc acid, and has only margmally 
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G 5 1 Bwldmg 707 carbon Tetrachloride Tank Spa Into North Walnut C& 

Th~s sectfon of the appendur models a release of carbon tetrachlonde from a 5040 gallon tank 
at Bddmg 707 The entm tank contents are assumed to flow into No& Walnut Creek 
wthout any carbon tetrachlande &sstpabng mto the atmosphere, which IS a ampl@ng rf 
very consematwe assumptm because water mgeshon IS the only pathway analyzed Three 
separate scenarios are used m ttus modd, all of whch are ident~cal except for the recmvmg 
pond configuratm In all sccnanos, the pathway modeled is mgees?m, in other words, it IS 
assumed that an mdmdual hvmg on p€ant ate dnnks 2 htm per day of c c m m  water 

In the first scemo (analyzed III S m o n  5 1 1, No Achon Alternattve), the carbon 
tetrachlonde flows mto the preseatly used mfiguratm of Ponds A-1 and A-2 Thcre the 
contaminant mlxes wth the ponds Since the mgestron period IS extremely long (30 years m 
h s  model), it is assumed that both ponds reach equrlibnum, and the carbon tetrachloride 
concentraQons wll be the same in all ponds 

In the second scenano (analyzed m Sect1011 5 1 2, Replace Existmg Ponds A-1 and A-2 With 
One Spill Control Pond), the carbon tetrachlonde flows mto a single spdl control pond, wth 
the same volume as present-day Ponds A-1 and A-2 There the contarmnant mixes wth the 
pond to form a homogeneous solubon 

In the third scenano (analyzed III Sectron 5 1 3, Use of Tanks to Capture Spdl), tanks are 
used to contam the spdl It is assumed that the tanks are 100 percent effecttve, and none of 
the carbon tetrachlonde escapes conmnment 

G 5 1 1 Capture Uang Exlshng Ponds 

The ult~mate carbon tetrachlonde concentration is equal to the total amount of carbon 
tetrachlonde released, dmded by the total volume of the ponds The resultmg concentrimon 
of c a h n  tetrachlonde is 

1 

4 



Conc = (5040 gal x 1 595' x 3 785 hters/gal x 1 gram/lOOo h m )  / [(0 33E6 gal + 
2 04E6gal) x 3 785 hters/gal] = 3 39E-6g/L = 3 39ugL 

The cancer nsk associated wth b l y  ingesbon of water contammated wth 3 39 u g L  of 
carbon tetrachloride 1s calculated usmg the followmg formula taken from EPA's hsk 
Assessment Guide for Superfund*, modified for mgeshon only The oral slope factor for 
carbon tetrachlonde is taken from the IRIS database ' The cancer nsk is 

Rsk = [Conc x EF x ED x E,, x SF J/[BW x AT x 365 day/yr x (lo00 ug/mg)] 

where 
Conc = contarmnant concenttabon = 3 39 ug/l 
EF = exposure frequency = 350 day/yr 
ED = exposure durabon = 30 yr 
nt, = water dnnlang rate = 2 Vday 
SF, = oral slope factor = 0 13 kg-daylmg 
BW = receptor body weight = 30 kg 
AT = averaging tlme = 70 yr 

Insertmg these values into the equaoon 

Rsk = [(3 39 ug/L) x (350 day/yr) x (30 yr) x (2 Uday) x (0 13 kg&y/mg)]/[(70 kg) x (70 
yr) x (365 day/yr) x (lo00 ug/mg)] = 1 21E-5 excess nsk of contracbng 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 Engmeers' Handbook, Fifth 
Edition 
, ZEnvironmental Protection Agency, Risk Assessment Guidance 
for Superfund, Volume I Human Health Evaluation Manual (Part A ) ,  
Interim Final, EPA/540/1-89/002, December 1989 

'IRIS Database Update, dated June 30, 1993 
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Assumpbons 
1 It IS assumed that all of the carbon tmachlonde goes to the ponds ActuaUy, much of the 
contaminant wdl volatduz 

2 It IS assumed that the ponds’ concenmon of carbon tetrachlor~dc rcmsll~~s undduted for 
30 years of lngestxon The actual concmtratxon wdl be dxlutui quickly from volatdazation, 
mflow of preapitatxon water, etc 

3 It is assumed that an mdmdual wdl use water from the ponds for hrs drtnJong water 
source In fact, it is hghly doubtfid that a redent at Rocky Flats WOUM wxsh to dnnk the 
pond water, as opposed to wmg mumapally supplied water 

4 All pathways are ignored except for water ingestxon 

G 5 1 2 Replace Exlstmg Ponds A-1 and A-2 With One Spdl Control Pond 

The ulhmate carbon tetrachlonde concentmuon is equal to the total amount of carbon 
tetrachlonde released, divided by the total volume of the smgle pond This pond’s volume 1s 
equivalent to the volume of emsung ponds A-1 and A-2 The resultmg ccmmtrabcm of 
carbon tetrachlonde IS identrcal to that calculated in SeChOn 5 1 1, and IS equal to 3 39 ug/l 

The cancer nsk associated wth h l y  ingestion of water contaminated wrth 3 39 ugA of 
carbon tetrachlonde is idenhd to that calculated in Section 5 1 1, and equals 1 21E-5 nsk 
of contractmg cancer When added to the background nsk of 5 1E-6, this comes to 1 7E-5 
total nsk 

Assumphons 
1 It is assumed that all of the carbon tetrachlonde goes to the ponds Actually, much of the 
contammint WIU volatdize 

J 

2 It is assumed that the ponds’ concentrabon of carbon tetrachlonde r e w s  undiluted for 
30 years of ingesbon The actual concentrabon wll be dduted qwckly from vohhzat~on, 
mflow of prezipimon water, etc 
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3 It IS assumed that an mdmdual udl use water from the ponds for hs dnnhng water 
source In fact, it is hghly doubtful that a resident at Rocky Flats would wsh to dnnk the 
pond water, as apposed to u m g  muruapally supplred water 

\ 

4 All pathways are ignored except for water Ingeshon 

G 5 1 3 Use of Tanks to Capture Spdl 

It is assumed that all of the spdl is contamed in the tanks, and that none of it is subsequently 
released Under h s  assumptron, there is no pathway to a receptor, and them is no nsk So 
the total nsk IS equal to basehe, and equals 4 9E-6 

Assumptrons 
1 All pathways are ignored except for water ingeshon 
2 It is assumed that all of the carbon tetrachlonde is captured by the tanks, and that the 
tanks never release any contaminated water 

G 5 1 4 Cornpanson of hsk 

Table G-2 below compares the different nsks after a carbon tetrachlonde spdl under each of 
the different scenanos 

Table G-2 
hsks After a CCl,,Spill 

, 

G 5 2 Tnchloroethylene Spdl into the South Interceptor Ditch 

This sechon of the appendix models a release of 110 gallons of tnchlomethylene (TCE) 
The enhre tank contents are assumed to flow into the South Interceptor Ditch wthout any 

i 
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In the first scenano (analyzed m sectton 5 2 1 ,  No Act~cm A I w v c ) ,  the TCE flows lnto 
the presently used configurahon of Pond C-2 There the contarnmant rmxes Wrth the pond 
and its concentnabon is assumed to become umform 

In the second scemno (analyzed m stctron 5 2 2, Use of Tanks tocapture Spa), a tankis 
used to contaur the spdl It 1s assumed that the tank is 100 percent cfkctive, and none of the 
TCE escapes cmtamment 

G 5 2 1 Capture by Exlstmg Pond 

The ulbmate TCE concentrahon is q u a l  to the total amount of TCE rdeased, d~wdcd by the 
total volume of the pond The resulhng concentrabon of TCE is 

Conc = (110 gal x 1 466' x 3 785 lrterslgal x 1 gram/lOOO hters)/[4 36E6 gal x 3 785 
l~terS/gdJ = 3 25E-8 g/L = 0 033 Ug/L 

The non-cancer nsk associated with daly ingestion of water contammated wnth 0 033 ug/l of 
TCE is calculated as a hazard quobent using the followurg formula taken from EPA's &sk 
Assessment Guide for Superfunds The reference doses for TCE are tdcm from EPA's 
memo, fisk-Based Concentrahon Table, Third Quarter 1993 The hazard quohent is 

HQ = [Conc x EF x ED x @JRfDJ]/@W x AT x 365 daylyr x (loo0 ug/mg)] 

"The specific gravity of TCE at 20 C, taken from Page 3-43 

'Environmental Protection Agency, Rrsk Assessment Guidance 

of Perry's Chenical Engineers' Handbook, Fifth Editron 

I 

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 mRisk-3ased Concentration 
Table, Third Quarter 1993, dated July 9 ,  1993 



where 
Conc = contarmnant concentrahon = 0 033 ug/L 
EF = exposure frequency = 350 day/yr 
ED = exposure durahon = 30 yr 
IR,, = water drmk;mg rate = 2 Uday 
RfD, = oral reference dose = 6E-3 kg-day/mg 
BW = receptor body waght = 70 kg 
AT = averaging tlme = 70 yr 

Inserhng these values mto the eqUahOn 

HQ = [(O 033 ugll) x (350 daylyr) x (30 yr) x (2 lday)/(6E-3 kg-day/mg)]/[(;lO kg) x (70 
yr) x (365 day/yr) x (loo0 ug/mg)] = 6 56E-5 When added to the baseline Hazard Index of 
0 071, the total hazard is 0 071 

G 5 2 2 Use of Tanks to Capture Spdl 

It is assumed that all of the spill is contamed in the tanks, and that none of it is subsequently 
released Under this assumpbon, there is no pathway to a receptor, and there is no excess 
hazard So the hazard is equal to basehne, which is 0 071 

Assumpbons 
1 All pathways are ignored except for water ingestlon 
2 It is assumed that all of the TCE is captured by the tanks, and that the tanks never release 
any contaminated water 

G 5 2 3 Companson of Hazard 

Table 5 3 below compares the different Hazard Indices after a TCE spill under both 
scenanos The difference in Hazard Index is not significant 
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Table G-3 
Hazard In&= After a Spdl of TncM~roethylcae 

G 5 3 Buddmg 910 Nitm Aad Spdl Into South Walnut Creek 

Thls w o n  of the appedx models a rekase of nitm amd from a 2000 gailon tank outside 
Buddmg 910 The en- tank contents m assumed to degrade to mtratc, surd flow mto 
South Walnut Creek wthout any nitrate disspatmg mto the atmosphere or ground, a 
smphfyurg If very consenratwe assuumptron Three xparate sccnanos are used m thrs 
model, all of which are idenhcal except for the receivmg pond configurattcm In all 
scenarios, the pathway modeled is ingestm, in other words, it is assumed that an mdmdual 
hang on plant-site d m k s  2 liters per day of contaminated water 

In the first scenano (analyzed in Secbon 5 3 1 ,  No Achon Alternuwe), the nitrate flows mto 
the presently used configurahon of Ponds 33-1 and B-2 There the contaminant mixes wth 
the ponds Since the ingestron penod is extremely long (30 years in th~s model), it is 
assumed that all ponds reach equilibrium, and the nitrate concentrabons wdI be the same m 
all ponds 

In the second scenmo (analyzed in Sectron 5 3 2, Replace Exlstmg Ponds 3-1 and 33-2 With 
One Spdl Control Pond), the nitrate flows into a single spdl control pond, wth the same 
volume as present-day ponds B-1 and B-2 There the contaminant mxes wth the pond 

In the third scenano (analyzed m Smon 5 3 3, Use of Tanks to Capture Spill), tanks are 
used to contam the spill It is assumed that the tanks are 10096 effkchve, and none of the 
nitrate escapes contamment 

G 5 3 1 Capture by Exishng Ponds 
/ 

The ultlmate mtrate concentrahon is equal to the total amount of mtrate! released, diwded by 
the total volume of the ponds The resulhng mcentrabon of rutrate IS 
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The non-cancer hazard quobent associated vvlth daily rngestlon of water contarmnated wth 
2 21 ug/L of mtrate IS calculated as a hazard quotient umg the followmg formula taken from 
=A's fisk Assessment Guide for Superfundu The reference doses for mtrate are taken 
from the IRIS database The hazard quobent is 

I 

HQ = [Conc x EF x ED x (IR,,/IUDJ]/@W x AT x 365 day/yr x (lo00 ug/mg)] 

where 
Conc = contarmnant concentrabon = 2 21 ug/L 
EF = exposure frequency = 350 day/yr 
ED = exposure duratlon = 30 yr 
IR, = water d m h g  rate = 2 l/day 
RfDo = oral reference dose = 1 60 kg-daylmg 
BW = receptor body weight = 70 kg 
AT = averaging bme = 70 yr 

Insemng these values into the equation 

HQ = [(2 21 uglL) x (350 day/yr) x (30 yr) x (2 l/day)/(l 60 kg-&y/mg)]/[(70 kg) x (70 yr) 
x (365 daylyr) x (loo0 ug/mg)J = 1 6E-5 When added to the baseline hazard index of 
0 54, the resulhng Hazard Index IS 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 Edition 
, 

8Environmental Protection Agency, Risk Assessment Guidance 
for Superfund, Volume I Human Health Evaluation Manual (Part A ) ,  
Interim Final, EPA/550/1-89/002, December 1989 

91RIS Database Update, dated June 30, 1993 
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Assumptms 
1 It IS assumed that all of the mmte goes to the ponds, Actually, much of the contammant 
wdl seep mto the ground, etc 

2 It is assumed that the ponds’ concentratton of rutrate remaw undduted for 30 years of 
mgestmn The actual concentrabon wdl be dduted quickly h m  mflow of preclpltatmn 

water, etc 

3 It is assumed that an lndiwdurtl wdl use water from the ponds for hs dimlung water 
source In fact, it fs hghly doubtful that a resident at Rocky Flats woufd wrsh to drink the 
pond water, as opposed to w g  mumapally supphed water 

4 All pathways are ignored except for water ingeshm 

G 5 3 2 Replace Exlstmg Ponds El and B-2 With One Spa Control Pond 

The ulhmate nitrate concentmbon is equal to the total amount of atrate released, divlded by 
the total volume of the single pond The pond’s volume is equivalent to the volume of 
existmg Ponds B-1 and B-2 The resultmg concentration of nitrate is identnl to that 
calculated in &chon 5 3 1, and is equal to 2 21 ug/L 

The hazard assocmed wth dady ingesaon of water contaminated with 2 21 ug/L of TCE is 

idenbd to that calculated in Sechon 5 3 1, and the Hazard Quotlent equals 1 ME-5 When 
added to the basehe hazard of 0 54, the resultmg Hazard Index i s  0 54 

Consewatme Assumpbons 
1 It is assumed that all of the nitrate goes to the pond Actually, much of the contamrnant 
wdl seep into the ground, etc 

2 It IS assumed that the pond’s concentrabon of nitrate remans undduted for 30 years of 
ingemon The actual concentrauon will be diluted quickly from rnflow of pmaptahon 
water, etc , 

3 It is assumed that an mdivldual wd1 use water from the pond for hs dnnkmg WatRt 

source It is highly doubtful that a resident at Rocky Flats would unsh to drmk the pond 
water, as opposed to u m g  mumapally supplied waw 

12 
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Nonconmhve Assumphon 
1 All pathways are ignored except for water mgeshon 

Hazard Index 

G 5 3 3 Use of Tanks to Capture Spill 

r 

Existmg Ponds Single Spill Control Tanks 
Pond 

0 54 0 54 0 54 I 

It is assumed that all of the spdl is contamed in the tanks, and that none of it is subsequently 
released Under thrs assumptlon, there is no pathway to a receptor, and thm is no hazard 
So the Hazard Index equals baselme, which is 0 54 

Assumpuons 
1 All pathways are ignored except for water mgesbon 
2 It is assumed that all of the mtrate is captured by the tanks, and that the tanks never 
release any contaminated water 

G 5 3 4 Companson of Hazard 

Table 5 4 below compares the different nsks posed by the mtrate spdl under each of the 
different scenanos Differences in Hazard Indices are unnoUceable 

Table G-4 
Hazard Resulung From a Nitrate Spill 

G 7 Water Storage /Transfer Options 

Water storage and transfer involves the roubne collection and storage of the Rocky Flats 
sewage treatment plant (STP) effluent and stormwater runoff from the plant site Water is 
then transferred to a locabon where it can be isolated for proper monitonng before being 
released off-site Water storage and transfer altematrves analyzed include recycling all or part 
of the STP and stormwater on-site, changing pond water release pomts, and spray 

i 
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evaporatmg mort of the pond water on-stte m leu of reseaslng it off-stc The aitemat~ves m 
thrs category waepreseRted m 
management tools rather than mutually exclwve dtemattves Hence each aitmtat~ve unil be 
evaluated for p0tentm.l nsk nduchon relahve to the no achon or baselrne nsk pven m 
Appendlx D of thls report 

5 of t h e m  Report as p p s d  adchtlonal 

G 7 1 Exlstmg Pond Water Management Plan 

The nsks resulhng from exlshng pond water management for routme collectton, storage and 
transfer operatxons ( d m b e d  m Secbon 2 2) were assumed to be the risks catculated rn the 
baselrne nsk assessment from the c h e d  concentratxon data measured m each pond These 
total cancer and non-cancer nsks are gtwm in Append= D m Tables D-1 I to D-18 

G 7 2 Recycle / Tank STP Water 

From Figure G-1 and Table G-1, the current flow from the STP mto S Walnut Creek occurs 
at Pond E 3  at the average flow rate of 141 kgallday (thousand gallons per day) 
It can also be seen that this is currently the major sowce of water to Pond B-3 The Pond E 
3 water then flows to Pond B-4 and then B-5 where it is held unhl bemg transferred to Pond 
A-4 for release 

The contarmnants of mncern (COCs) for Pond B-3 (Site 4) in the basehe nsk assessinat 
included two radionuchdes with a combined lifebme excess cancer nsk (LECR) of 5 4E-7 
See Table 0-2 4 m Appendix D The metal, inorganic, and organic COCs comhned to 
produce a hazard rndex of 0 OOO4 Since these nsk levels are low compared to €PA 
standards, reducing or elimnatmg the STP effluent flow into the pond system by recychg 
the water to use on plant site or collectmg the effluent in a tank wll not apprecraby reduce 
the human health nsk for a future on-site receptor However , it could reduce the rdeasc of 
water and spread of contaminauon off-site 

J 
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G 7 3 Dlrect Spray Evaporate Ponds 

Currently spray evaporahon is used to hmit the amount of water transferred and released 
from Pond A-2 and the Landfill Pond One proposed achon is to use spray evaporahon m 
smaller Ponds A-1 , A-2, B- 1, B-2 to keep these ponds at lower levels between precipitauon 
events The net effect of spray evaporahon on contarmnant levels in the pond k n g  sprayed 
is normally an mcrease However, if the volume sprayed is hmted to the pre!cipitahon 
mflow, then spraymg does not concentrate contaminants m the pond and so does not affect 
nsk at the pond Spray e!vaprahng Ponds B-1 and E 2  under normal con&hons (no spxll) 
would reduce or &mate  the need to transfer water from Pond E2 to A-2 and reduce the 
potenad to spread low level contammauon In a prewous analysis, the addmonal nsk posed 
to off-site receptors from spray evaporahon via the direct mhalahon pathway was evaluated 
for Pond B-2 for several volable organics and was shown to be below the EPA acceptable 
nsk range for carcinogenic and noncarcinogenic nsk A copy of ths analysls, "asks Due To 
Spray EvaporaQon of B-2 Pond" -RSR-016-92 is attached 

M 7 4 Redirect Water from Woman Creek to Walnut Creek Downstream of Pond A 4  

One water transfer altername is to divert water in Woman Creek to Walnut Creek down 
stream of A 4  through an on-site pipeline Since this achon would not reroute water flowng 
mto any of the ponds on plant-site or introduce contaminants, then the contaminant 
concentmoons in the ponds and hence the nsk would not be expected to change 

15 
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STANDARD OPERATING PROCEDURES FOR 
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APPENDIX H 
STANDARD OPERATING PROCEDURES FOR 

POND WATER MANAGEMENT 

1-C90-EPR-SW 03 
Contatnment of Spills Within the Rocky Flats Drarnages 

Ths procedure descnbes actions that should be taken to contam a spill which has entered a 
dmnage and is threatemg to enter the surface water detention ponds in the Buffer Zone 
These actions will help to mnlllllZe damage to the envuonment and to plant operations 

Dnver(s) 
a) Agreement m Pnnciple (AIP) 
b) DOE Order 5400 1, General Envlronmental Protection Program 

1-C91-EPR-SW 01 
Requtrment for Control and Dtsposition of Incadental Waters 

This procedure c o n t n s  the actions required for the control and dsposition of incidental 
waters The purpose of this procedure is to assure environmental protection by controlling, 
contaning, sampling, analywng, andor discharging incidental waters ongmating from Rocky 
Flats sources 

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

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

This procedure is intended to provide instructions for controlling and contaming excessive 
runoff and to m m m m  floodmg This instruction falls w i t h  the context of Rocky Flats 
’ water management plans 

Dnver(s) 
a) 
b) 

Colorado State regulations on dam safety 
DOE Order 5400 1, General Envlronmentd Protection Program 



D R A F T  D R A F T  D R A F T  
\ 

D R A F T  D R A F T  

AppENDM €3 
STANDARD 0PEM'I"G PROCEDURES FOR 

POND WATER MANAGEMENT 
(Gntmued) 

5-21oO0-oPssw 01 
Sulf... Water Data Colkaon Actzvttres 

"hIS Standard Operation Procedure (SOP) b b e s  produrcs that wiH be used at the Rocky 
Flats Plant (RFP) in performance of field activltles at surface warm collection sites Thu SOP 
describes mud s te  evaluation procedures and o u t b s  an order of data collection actiwtics 
to be pcrforxned at each site by a two or three member field crew Det& are provided rn thu 
document so that all samphg personnel followrng these p d m  d & h e r  samples to the 
laboratory and wdl perform &charge d field parameter measurements m a consistent 
manner 

Dnver(s) 
a) 
b) 

DOE Order 5400 1, General Enwonmend Protection Program 
EPWSWD NPDES-FFCA Operauons Samphng Plan 

5-21o0o-oPs-sw 02 
Freld Measuremmts of Suface Water Fteld Panameten 

Ths SOP descnbes procedures that wlll be used at RFP to ob- measurements of s u h  
water parameters III the field These parameters are tempemre, b l v e d  oxygen, pH, 
a l k h t y ,  spcafic conductance, total resdud chlonne, free chlorure, turbihty, hardness and 
nitrates Ths SOP descnbes field measurement procedures, personnel responsibilrties and 
qualifications, and quality assurancei'quahty control (QMQC) 

Dnver(s) 
a) NPDES-FFCA Operations Samplrng Plan 
b) DOE Order 5400 1, General Enwonmental Protection Program 

, 
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APPENDIX H 
STANDARD OPERATING PROCEDURES FOR 

POND WATER MANAGEMENT 
(Contmued) 

5-21000-OPS-SW 03 
Surfce Water Samplrng 

This SOP descnbes procedures, documentation and equpment that wdl be used to collect 
water quality samples from surface water data collection sites at RFP More than one 
sampling method is required because flow condmons vary from site to site In consideration 
of these vaned condrtions, this SOP descnbes methods that are to be used on the site-speclfic 
flow condrtions 

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

5-21ooo-oPs-sw 04 
Dzscburge Measurement 

This SOP descnbes procedures that will be used at RFP to measure surface water lscharge 
in streams and drtches or from seeps and pipes Discharge is defined as the volume rate of 
flow of water, inclulng any substances suspended or lssolved in the water This document 
outlines a set of standard methods for various flow conditions at RFP 

This SOP descnbes equipment and procedures that will be used for field data collection and 
documentation in order to attam 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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APPENDIX H 
STANDARD OPERATING PROCEDZJRES FOR 

POND WATER MANAGE?VE" 
(Contmued) 

5-21ooQ.OPS-SW 08 
Pond Sampltng 

T h  SOP describes p d  that wdl be used to collect sur€acc water samples and measure 
field parameters from ponds at RFP Speafic;llly, this SOP descrrbes mcohods to be used for 
pond samplmg and for measurement of fidd parameters m water from ponds that will be used 
for field data collection and documentauon to attain acceptable stmdards of accuracy, 
comparabhy, representativeness and completeness 

Dnver(s) 
a) DOE Order 5400 1, General Enwonmentll Protecuon Program 

5-21000-OPS-SW 16 
1 Sampling of Incukntal Waters 

This SOP descnbes procedures that will be used at RFP for the collection of water samples 
from mcidental sources These would include water collected as a result of (1) construction 
activities that require excavation below the groundwater table and subsequent dewatenng, (2) 
collection and dewatenng of preapitation and stormwater runoff m excavations, pits, trenches, 
ditches or depressions that do not mtercept the electnd vaults, or manholes that requve 
pumping as descnbed m the "Procedures for the Control and Dlsposition of Inudental Waters" 
(EG&G, May, 1990) 

This SOP descnbes personnel responsibilities and qualifications, sample collection and 
preservation procedures, and QA/QC and documentation requirements that wdl be used for 
field data collecuon to amam acceptable standards of acamcy, precision, comparabihty, 
representativeness and completeness 

Dnver(s) 

b) 
c) Clean Water Act (CWA) 

, a) Best Management Practices @ W s )  
Safe D h g  Water Act (SDWA) 

i 
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APPENDIX H 
STANDARD OPERATING PROCEDURES FOR 

POND WATERMANAGEMENT 
(Contmued) 

5-21000-OPS-SW 19 
Control Procedure for Water DrJcbargesfim Su f a e  Water Contd Ponds A 3, A 4, B 3, B 5, C 1 
and C2 

This procedure descnbes samphg, analytical, repoxtmg and approval actimties required pnor 
to initiating dscharges, and descnbes operational and momtomg actiwties dunng actual 
dscharges 

Driver (s) 
a) Agreement m Pmaple  (AIP) 
b) DOE Order 5400 1, General Enwonmental Protection Program 

5 21000-0Ps-sw 20 
Control Procedure for Water Spraying from the Landfill Pond and Pond A 2 and for Intwnal 
Pond Water TransfeTs 

This procedure descnbes preoperational activities includmg samplmg, analytical and approval 
requirements, and descnbes operational controls governing actual operations 

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

5-21000-OPS-SW 27 
Dam Inspectzon and Monatorang Procedure 

The purpose of the dam ins ection procedure is to identify exlsting or potential dam safety 
J concerns and to  provide a s E orter frequency between formalized dam inspections currently 

performed by other groups or agencies Dam safety monitonng is performed for previously 
identified dam safety concerns 

Dnver (s) 

8 Colorado State regulations on dam safety 
DOE Order 5400 1, General Enwonmental Protection Program 
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APPENDIX H 
STANDARD OPERATING PROCEDURES FOR 

POND WATERMANAGEME" 
(Contmued) 

1-152oo-EpIp-12 14 
Water Detentron Pond Dam Farlure 

Ths pzocedure describes emergency response act~ons to be taken m die went of actual or 
potenud unphmd rele;uts of detenuon pond dam water from RFP, It rrfeo ddines seven 
action levels (0 through 6) for categormq condttions at the dvns up to and tncludrng dam 
fdure 

Dnver(s) 
a) 
b) 
c) 

Colorado Radtologrd Emergency Response Plan, Rocky Flats Plant 
DOE Order 5500 lB, Emergency hhagunmt System 
DOE Order 55003A, Planlung and Preparednw for Operational 
Emergencies 
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