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EXECUTIVE SUMMARY 

This revised Seep Interception and Treatment Proposed Action Memorandum presents the U S 

Department of Energy’s accelerated action to address the seep flowing from the Present Landfill 
into the East Landfill Pond, at Operable Unit No 7 at the Rocky Flats Environmental Technology 
Site The overall objective of the interception system is to elimnate, to the extent practicable, 
discharge of F039-listed waste contamed in the seep water to a surface-water body 

Water will be collected at the seep with an intercept system consisting of perforated pipe in a 
gravel layer The perforated pipe directs seep water to a concrete vault, which acts as a flow and 
head equalizing basin From the vault, water is directed through a senes of filters and carbon- 
based reactor tanks housed in a steel tank The treated water is discharged dlrectly to the East 
Landfill Pond East Landfill Pond water will then be discharged to the A-senes ponds, as 

necessary, to mmntain the pond at an acceptable level for system operation 

Compliance with potential applicable or relevant and appropnate requirements for seep water will 
be addressed, to the extent necessary, to protect human health and the environment through 
interception and treatment of the seep to reduce concentrations of volatile and semvolatile 
organic compounds 

The interception system is designed to be compatible with source containment as a presumptive 
remedy for final closure of  the landfill in July 1997 

March 1996 ES-I 
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1.0 PURPOSE 

This modified Passive Seep Interception and Treatment Proposed Action Memorandum (PAM) 
presents the U S Department of Energy’s (DOE) accelerated action for the interception and 
treatment of water seeping from the Present Landfill into the East Landfill Pond, Operable Unit 
(OU) No 7 at the Rocky Flats Environmental Technology Site (RFETS) (see Figure 1-1) This is 
the second iteration of the first of two response action documents planned for OU 7 The second 
document, the Ladfill Closure lnterim Measurehterim Remedial Action (IM/IRA) Decision 
Document, will focus on landfill closure as defined in the presumptive remedy approach (EPA 
1993), and remediation, if necessary, of environmental media outside of the source area to 
expand the IMARA Decision Document to a comprehensive remedial action 

The overall objective of the accelerated action is to elimnate, to the extent practicable, discharge 
of F039-listed waste contamed in the seep water to a surface-water body The accelerated action 
will address potential applicable or relevant and appropnate requirements (ARARs), and achieve 
protective standards, to the extent necessary, to protect human health and the environment, 
through interception and treatment of the seep water to reduce contamnant loading to the East 
Landfill Pond 

Environmental Restoration activities at RFETS are pursuant to an Interagency Agreement (IAG) 
signed by the DOE, RFFO, the U S Environmental Protection Agency (EPA), and the State of 
Colorado Department of Public Health and Environment (CDPHE) dated January 22, 1991 (DOE 
1991) 

March 19% 1-1 
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2.0 BACKGROUND AND DESCRIPTION 

The location and mission of RFETS, location and history of remedial actions at OU 7, 
characteristics of the seep, and other actions to date are descnbed in the following sections 

2.1 ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

The RFETS is located at the foot of the Rocky Mountains in northern Jefferson County, 
Colorado The site is approximately 16 mles northwest of Denver in Sections 1 through 4 and 9 
through 15 of Township 2 south, Range 70 west It is near the suburban communities of 
Westmnster, Broomfield, and Arvada The site covers approximately 6,550 acres, of which, 
approximately 400 acres were used for industnal activities 

Since 1952, the pnmary nussion of RFETS has been the production of components for nuclear 
weapons In 1989, many of the production functions at the plant were suspended In January 
1992, the decision was made to suspend plutonium parts production The site is currently in 
transition from a weapons production site to a matenals management, environmental restoration, 
and waste management site 

More detailed site background information is presented in the OU 7 Final Work Plan Technical 
Memorandum (OU 7 Final Work Plan) (DOE 1994a) 

2.2 OU 7 SITE DESCRIPTION 

OU 7 is located north of the industnal area at the western end of No Name Gulch For the 
purpose of selecting remedial actions, OU 7 is divided into the foIlowing areas 

e Present Landfill (Individual Hazardous Substance Site [IHSS] 1 14) 

Inactive Hazardous Waste Storage Area (IHSS 203) 

East Landfill Pond 

0 Spray evaporation areas adjacent to the East Landfill Pond (IHSS 167 2 and IHSS 167 3) 

Each of these areas is shown 111 Figure 2-1 and descnbed in detail in the OU 7 Final Work Plan 
(DOE 1994a) 

The swp addressed in this report is located near the base of the east face of the 27-acre Present 
Landfill (IHSS 114) Operation of the landfill was initiated in 1968 to provide disposal of 

nonradioactive solid wastes and will contmue una1 the landfill is closed in 1997 In 1973, tntium 

\ 
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was detected in water seeping from the landfill In response, monitonng of waste for 
radionuclides was initiated pnor to bunal to prevent further disposal of radioactive matenal, and - ' 
intenrn response measures were developed to control the generation and mgracron of the landfill 
leachate Locations of the landfill structures (surface-water diversion ditch, subsurface dramage 
control, and slurry walls) constructed as intenm response measures are shown in Figure 2-1 andjsy 
descnbed in detail in the OU 7 Final Work Plan (DOE 1994a) 

1 _ _  

Although records mdicate that some' hazardous waste was disposed acthe landfill; hazardous wasti? 
disposal was discontinued 111 1986 

I - -  
- - -  
- _ _  - -  

1 

2.3 CHARACTERISTICS I OF THE SEEP AT SW097 -- 1 

t - 

The existing leachate mterception system, which is part of the subsurface dramage co&rol system - 
at the landfdl, isonly pmally effectwe Between 1977 and 1981, portlons of the leachate 

I 

interception system were buned dunng'landfill expansion Although the intercept trench is 
effective in keepmg leachate withm the northern, southern, and western huts of the landfill, there- 1 

is a seep along the eastern boundary of the landfill just above the pond 

- - 

-- 

Surface-water samplmg station SW097 is located where the water seeps from the landfill into the 
pond The physical area of the seepage face is believedto vary over the course of the year 
Based on visual observations, the maximum seep width is estlmated at 8 ft 

Histonal data presented 111 Table 2-1 were used to estimate an average flow rate at the seep 
Specific information on the method of measurement and the relationship to storm events fdr"mosi 
of these data are not available Thus, disregarding measurements bel&ved to be erroneous, the 
average flow at the seep is estimated to be 3 61 gallons per nunute (gprn) The water surfacing at 
the seep (SW097) compnses surface water and groundwater mxed with leachate from t'he waste 
A waste deternunation of the seep was made based on histoncal data hehling wastes diiposed in 
the landfill 

- n  

c ! 
--- 

I I 1, 

J i 

3.7 
According to the 1986 Waste Stream Identification Charactenzation (Rockwell International 
1986j report, multiple waste stre&'b&eved to contam Resource'Conservation and Recovey-AZt** 
(RCRA] lrstedhazakious w&tes-weE'hispo?& h the Pres'ent S&itary Larldfill pnor io '1986t iB( 
From a RCRA pers*tive,?hd s&face w a t e r l g r o u n d ~ a t e ~ ~ c o n ~ i ~ ~ ~ O 3 9  h&douS* wabteq2 33~*F 

constituents is a "contamed-m" waste This waste must'be' h&aled as 2 RCM-regulated; b'i2ru;do 
1-0 . 1 f  i 3141 T,I, 1 si ( 7 '  "' $ c ;I 1, > $9'- ~ %:T+*g fd2sf 

hazardous waste, with the EPA waste code FO39, when th6 seep water is activdly managed 
I J-( I " * J  . 3 i ,  f 4: -1 , , , , l ' )  1 ' "s,'f szrn ? ,-.,-I* , 

Chemcals in the seep that exhibit concentrations 'above background include total and dissolvedmr 
metals, radionuclides, volatile organic compounds (VOCs), and sermvolatile organic compounds w 

1 ,-< 

- . . l V $ >  \*  

< 7 - - , p r  - - I , ~ ~ F z G C  - t r4'o 

*+ 77 , ,:*r, - 2 -  -' 'ir 3-3: J'. t r y  ' Ir: , . .=*C1*/ 



RFBR-95-0086, Rev 1 
Modrfied P k ~ '  

Passive Seep Interception and Treatment, OU 7' 

- - -Î - 
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3.0 ACCELERATED ACTION 

A descnption of the accelerated action and accompanying waste management considerations, 
consistency with long-term actions, and ARARs are discussed in this section 

3 1 DESCRIPTION 

The seep interception system, shown in Figure 3-1, will consist of a temporary seep interception 
and treatment system This system is not intended to collect all flows from the landfill that enter 
the pond, rather, the system is designed for an average flow situation, and some seepage may 
bypass or overflow the interception system during unusual flow penods 

The area in the vicinity of the seep will be excavated to an approximate depth of 2-5 ft (to the 
weathered bedrock) and the concrete vault, drain rock, and collection pipe will be emplaced The 
collection pipe will be backfilled with drain rock to direct the seep flow to the concrete vault, 

which m turn acts as a flow and head equalizing basin From the concrete vault, a 3-111 solid PVC 
doubletontamed pipe, offset at 45 degrees, will direct the intercepted seep to a senes of filters 

and carbon-based reactor tanks housed in a steel tank The discharge pipe is 2-in solid PVC and 
treated water is discharged from the steel tank directly into the pond through an outfall pipe 
Figure 3-2 shows the passive collection and treatment system 

Water from the pond will be discharged to the A-senes ponds, as necessary, to mantain the pond 

at an acceptable level The outlet to the East Landfill Pond is at approximately 5,919 5 ft above 
sea level To accommodate system operation, the pond will be kept at 5,919 ft or lower, which is 
a storage volume of approximately 23 acre-feet 

A temporary diversion dlke consisting of hay bales, liner matenal, and nprap will be placed 
upstream of the seep to prevent surface-water runoff and sediments from entenng the seep 
interception system (Figure 3-3) 

The followmg assumptions are incorporated into the development of the PAM 

Dramage of the pond, as necessary, to accommodate the site preparation phase of 
construcbon of the passive seep interception and treatment system 

e Design flows are 3 6 gpm average and 6 7 gpm maximum 

March 1996 3- 1 



RF/ER-95-0086 UN, 'Rib I 
kodrfied PAM 

Passive Seep Interception and Treatment: OU 7 

3 2  DESIGN 

The Title I1 (95%) design for the OU 7 seep interception system includes detailed drawings and 
technical specifications of the temporary seep interception and treatment system 

3.3 WASTE MANAGEMENT CONSIDERATIONS 

The estimated 500 yd' of matenal (soil, debns, and other residues of the landfill) excavated 
dunng construction will be disposed at the Present Landfill Although mmimal dewatenrig will 
be required as part of this action, any water from dewatenng dunng conrstruction will be pumped 

,Li:L - ,  6 , 8 .. I ,  .: -1I(?IiL < I  

to the East Landfill Pond All expired carbon-based and filtenng media will be-appropnately 
1 If :c 1 A < +  I <  !< - 1 '70 LV>f I 

disposed after a waste detemunation is made Pekods of nonrnterception and nontreatment will 
I * r' '3 f, 1 :r '1 "$1 < f  r ,  

I 1  if: ' , 
occur dunng mmntanance activkes 

3.4 CONSISTENCY WITH LONG-TERM ACTIONS 8 I 

The components of this altematlve are low cost and/or can be removed easily prior to capprng for 
reuse dunng the IM/IRA 

I L 1 4  

< <  

\ I* *!(d,:. 3.5 POTENTIAL ARARs/TBCs 

ARARsmCs for OU 7 are discussed in detad in Potential Applicadli 'or Relevant 'duf 
Appropriate Requirements for Operable Unit No 7 (EG&G 1994b) and a summary of pertinent 
ARARs/TBCs information is presented in Appendix A The ARARs pksented in Apiyendix "b: are 
those considered applicable or relevant and appropnate as of die ongmal approval 'date of this 
Proposed Action Memorandum (June -27, 1996) 

::a r; ' 5  

I >I 1 ' *7d7 7f-J 1 < '  p' -i*;c,7,* 

- d3 1 3 'ii l ' k J ! f  T I  { 

Chemical-Specific ARARs 

Chemcal-specific ARARs set concentration limits for specific pollutants EPA guidance dlrects 
that cleanup acbons presume that groundwater be considered' a potEntialt sourckof dnnlung water 
unless site-specific factors mdicate otherwtse Therefore, federal and state chemcal-specific water 
standards have been listed as potentlal ARARs for OU 7 They inclutiekhe'followmng, :mhA 

0 RCRA groundwater piotectionistandardsTM A I , J I* J 3 - I (  , ' ,Lk& 
c7- - LJ4 ' U r i , n *  I - It ' * I  ' * p 2  ug32 

Colorado Water Quality Control Act surface-water standards (general and segment4gpf, 
specific) 

0 
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4.0 ENVIRONMENTAL IMPACTS 

The potential environmental impacts of the accelerated action are discussed in the following 
sections 

4 1  AIR QUALITY 
2 E. 

There are two possible air quality impacts as a result of the accelerated action (1) potential JVOC 
releases dunng interception and treatment of the seep water, and (2) fugitive dusts as a result-of 
excavation and construction activities The passive seep interception and treatment system will 
have minimal impact on a r  quality Ermssions would be controlled dunng construction by use 
of appropnate dust suppression methods as specified m the technical specifications of the Title I1 
design package $8" 

$ 1  4.2 WATER QUALITY 

The accelerated action will reduce the contarmnant loadmg to the East Landfill Pond The seep is 
believed to be the source of the radionuclides, metals, VOCs, and SVOCs present 111 East Landfill 
Pond sediments (DOE 1994a) In addition, collected waters will be treated to meet ARAR/TBC 
standards, to the extent necessary to protect human health and the environment Although 
construction activities may temporanly increase erosion, the stormwater diversion dike is designed 
to minimize erosion at the interception system 

4 3 TERRESTRIAL IMPACTS 

Plant and animal life may be negatively impacted by the accelerated action As discussed in 
Section 3 5, wetlands have been identified along the shorelme of 'the East Landfill Pond 
Approximately 75 ft* of wetlands will be impacted by the accelerated action However, 
replacement of damaged wetlands will be addressed under the Landfill Closure IM/IRA Decision - 

Document, resulting in no net impact 

OU 7 has been identified as potential habitat for the Preble's Meadow Jumping Mouse, whic,h 1,s a 
candidate for listmg However, neither RFETS nor OU 7 has been identlfied as cntical habitat for 
any regulated species (DOE 1994a) 4 r d 1  J i  r f  J s h  

c. > A 1  :t+ 3' 

Pnor to construction of'the seep interception system, DOE will ensure the protection of p1atit"afid 
wildlife species of concern by evaluating prbposed field activities usmg' procedure )J 'ff3'm' 

1 -D06-ERP-END 03, "Identification and Protection of Threatened, Endangered, and Special- 
Concern Species " 

' 
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5.0 PROJECT SCHEDULE 

The Passive Seep Interception and Treatment System will be implemented within SIX months of 
approval of thrs Revised Proposed Action Memorandum rn accordance with Section I B 10 b of 

the IAG 

The Revised Proposed Action Memorandum was approved by the Colorado Department of Public 
Health and Environment, with concurrence of EPA, on June 27, 1995 The approval letter is 

included as Appendix B 

March 1996 5- 1 
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SPYE OF COLORADO 

June 27. 1995 

Steve Slaten 

Departmeat of Enagy 
Rocky FlstJ Office 
P.O. Box 928 
Golden CO 80402-0928 

IAG h J &  CoofdlMtor-ER 

RE: Modified OU 7 Pasjrve Seep CoUe.chon and Treatment PAM 

The Colorado Department of Pubbc Health and Environmenf Harmious Matends and Waste .Management 
Divlsion (the Dtvuion) and the Envuonmcnd Promon Agency P A )  have reviewed DOE’S draft 
Mochfiai S#p ColIdoa and Ti.clmneat PAM for OU 7 The Dimion, as lead agency and wth the 
c ~ l l c u ~ ~ l c c  of EPA, approves thts documcat me objednres of the on@ PAM are sausficd by this 
rcvised PAM whrch pmposu methods wiu& are more conststent wrth IandBI closure Thenfore, an 
addihonsl pubhc commcut penod wdl not be abcnsaty 

?he milatone ”Bqm Sccp CoUectIon” schedded for August 16, 1995 rn the ongtnal P h i  IS annulled 
Consmaton must however, proceed so that the seep collwon system LS operattonal wrhm SIX months 
of thrs approval date. 

If you have any questions qardlng these matters, please conoct Carl Sprcng at 692-3359 

cc: Peg Withen& DOE 
Lawe Petenon-WngfiS EG&G 
A ’ M a r t m  Hcstmuk, EPA 
Bill Frascr, EPA 
Larva Puniult, AGO 
Steve T&ton, RFPU 
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Tim Rehder 

Re Minor Modification to the Modified Proposed Action Memorandum for 
the Passive Seep Interception and Treatment Operable Unit 7, Revision 1, 
March 1996 

Dear Tim , 

The U S Department of Energy/Rocky Flats Field Office (DOE-RFFO) 
requests a minor modification to the Proposed Action Memorandum for the 
Passive Seep Interception and Treatment Operable Unit 7, Revision 1, 
March 1996 
Granulated activated carbon (GAC) is presently used to treat the volatile 
organic compounds that are present in the seep at levels slightly above 
stream standards 
the GAC 
constituents of concern 
water sampling that was performed to evaluate the treatment system A 
minor modification is appropriate because the change in operation of the 
treatment systqn will not cause the system to exceed an effluent limit 

(See fl25as, of the Rocky Flats Cleanup Agreement) 

DOE is proposing to substitute passive air stripping for 
The passive air stripping is better suited to treating the volatile 

The minor modification is supported by recent 

(id ) 

DOE has included three documents in support of this modification request 
The First attachment, entitled E valuation of Water Treatment Activities 
at OU7, documents the results of the Plan for Evaluating Water Treatment 
Activities at OU7 The approved plan was dated May 28, 1997 

The second attachment is entitled the Revised Present Landfill Passive 
Seep Interception and Treatment System Design Change - Modification to 
the Proposed Action Memorandum This attachment describes the proposed 
change to the design of the of the PSITS 

The third attachment is entitled the Revised Present Landfill Passive Seep 
Interception and Treatment System Operational Frame work - Modification 
to the Proposed Action Memorandum (Revised Operational Framework) 
The Revised Operational Framework is intended to supersede the existing 
PAM and the existing Operational Framework 
Operator will have a single document that provides a clear and complete 
understanding of the active compliance obligations 

\ 

In this way the PSITS 



We look forward to discussing your thoughts on the proposed modification 
I will be calling to schedule a meeting If you have questions or comments 
please do not hesitate to call at 

cc Carl Spreng 



ATTACHMENT 1 

Evaluation of Water Treatment Activities at OU7 

0 btect ives 
The first objective was to evaluate the current volatile organic compound 
(VOC) and semivolatile organic compound (SVOC) contaminant levels in the 
influent to the treatment system 
the carbon changeout frequency required to meet the concentration limits 
(applicable or relevant and appropriate requirements, or “ARARs”) 
applicable to the discharge 

The second objective was to evaluate 

Conclusion 
Two constituents, benzene and vinyl chloride, were detected in the 
influent at levels slightly above the current stream standards-based 
ARARs for the OU7 Passive Seep Interception and Treatment System 
(PSITS) 

Installation of new GAD will be requrred on a monthly basis to 
consistently attain ARARs 
fact that neither of these constituents are amenable to treatment using 
granular activated carbon 
suited to air stripping 

The frequency of GAC changeout IS due to the 

The two constituents in question are better 

Backaround 
The PSITS is a passive treatment system which utilizes GAC to reduce the 
concentration of volatile organic compounds (VOCs) and semivolatile 
organic compounds (SVOCs) in the seep that originally emanated from the 
toe of the Present Landfill The PSITS is comprised of 

0 a seep intercept system 
0 a settling basin to remove suspended solids (the settling basin also 

a bag filtration system consisting of two 25 micron bag filters 

two 55-gallon drums of GAC piped in series 

serves to reduce metals loading) 

operated in parallel to remove residual suspended solids 
0 

0 

The PSITS consists of perforated pipe laid in a gravel bed Seep water 
collects in the perforated pipe and is piped to a pre-cast concrete basin 



which allows suspended solids to settle and serves to equalize the head on 
the system The settling basin was equipped with a bypass line which 
allows the influent, or a portion thereof, to bypass the treatment system 
during routine maintenance or when the flow rate of the seep water is 
greater than the maximum system design flow rate A pipe discharges 
from the settling basin into to bag filters which remove particles greater 
than 25 microns from the influent 

After filtration, the seep water flows through two 55-gallon drums of 
GAC The GAC removes select VOCs and SVOCs The GAC drums are 
located in the below-ground carbon steel tank which serves as a secondary 
containment for the system 
operated in series in lead and polish positions 
from the lead drum, the polish drum is moved to the lead position and a 
new GAC drum is placed in the polish position 
polish position (I e the treatment system effluent) is discharged by 
gravity to the East Landfill Pond 

When two GAC drums are in use they are 
When breakthrough occurs 

The effluent from the 

Current Operations 
With one exception, the PSITS is currently operated in accordance with 
the Operational Framework and associated Sampling and Analysis Plan 
(PSITS SAP) submitted by DOE to EPA and CDPHE on November 25, 1996 
The Operational Framework was intended to clarify and document issues 
associated with the management and operation of the PSITS 
exception is that GAG is currently being changed out on a monthly basis 
The monthly changeout is based upon the results of this evaluation The 
monthly changeout will continue until this PAM modification is approved 

The one 

Summary of the Technical Approach to the Evaluation 
Sampling and analysis for VOCs and SVOCs was performed in accordance 
with the (PSITS SAP) 
in series 
treatment system, after the lead GAC unit, in the treatment system 
effluent after the polish unit, and in the landfill pond 

Two new 55-gallon drums of GAC were put on line, 
Samples were taken from four locations- in the influent to the 

Each location was sampled after one week, one month, and two months 
After the two month sampling event, the lead GAG was taken off line and 
the polish GAC was moved into the lead position 
then placed in the polish position 
ongoing management practice 

A fresh drum of GAC was 
That type of rotation reflected the 

When the two month rotation was 



completed, each location was again sampled after one week, one month 
and two months 

The exact day of sampling was not critical As a result, sampling was 
coordinated with other maintenance activities Regardless, the sampling 
schedules for the two study cycles were approximately equivalent An 
additional sampling was performed on the second cycle to confirm the 
data obtained from the last scheduled sampling event (the 126th day) 
VOCs and SVOCs were analyzed by gas chromatography/mass 
spectrophotometry in accordance with SW-846 methods 8260 and 8270, 
respectively 

The actual time line for the sampling was as follows 

Event 

Install two new GAC drums Day 0 
Check System Day 9 
Check System Day 35 
Check System Day 65 

Event Cvcle 

Start second cycle Day 65 
Check System Day 72 
Check System Day 98 
Check System Day 126 
Verify previous data N/A 

Sample Date 
08 /04 /97  
08/13/97 
09 /08 /97  
10 /08 /97  

10 /08 /97  
10 /15 /97  
11 /10 /97  
12/08/97 
01 / I  5 /98  

Required 
An a I vs e s 
None 
VOC, SVOC,TB' 
voc, svoc 
voc, svoc 

None 
voc, svoc 
voc, svoc 
voc, svoc 
voc svoc 

*Trip Blank for VOC 

Data Presentation 
The results of the sampling are presented in the four following figures 
The figures present only the analytes detected by EPA Methods 8260 and 
8270 In addition, all exceedance of RFCA Action Levels (stream 
standards-based ARARs) are highlighted and the total mass of 
contaminants over the five month evaluation period is summed 

Three types of additional data are presented in Appendix 1, 2 and 3 
Appendix 1 includes both the samples taken as part of the evaluation (le 
8/13/97 - 1/15/98), and other recent samples in the RFETS Soil and 
Water Database that are relevant to the evaluation In addition, the data 
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in Appendix 1 also includes all tentatively identified compounds detected 
during the evaluation 

Appendix 2 contains data tables from the Modified Proposed Action 
Memorandum Passive Seep Interception and Treatment Operable Unit 7 
Rewsion 1, March 1996 
comparison to the new data collected for this evaluation It should be 
noted that the older data compares very well 

These data tables have been included for 

Appendix 3 contains data tables from the Draft Phase 1 IM/IRA Decisron 
Document and Closure Plan for Operable Unit 7 Present Landfill, March 
1996 These data tables have been included for comparison to the new 
data collected for this evaluation It should be noted that the older data 
compares very well 

Discussion of Results 

Influent Quality 
Two VOC constituents are present in the influent at concentrations 
slightly above the stream standards-based ARARs 
contamination above stream standards, on a yearly basis, is less than 10 
grams It should also be noted that none of the other VOC or SVOC 
constituents detected approached the ARAR values (See Figure 1) 

The mass of 

Although not a focus of the investigation, it is important to recognize that 
the maximum metal concentrations detected in the seep (see Appendix 2) 
are consistent with the reported background values for seeps at RFETS 
(See Appendix 4) 

Carbon Changeout Frequency 
Figure 2 shows that vinyl chloride and benzene break through the lead GAC 
at four to eight weeks 
through both the lead and the polish GAC units and was present in the 
effluent at levels exceeding ARARs 
ARARs are attained, carbon changeout should be conducted monthly 

In fact, at eight weeks, vinyl chloride had broken 

To be confident that (See Figure 3) 

This conclusion is supported in the literature 
illustrates the relative effectiveness of different treatment technologies 
for specific organic constituents 

The chart in Appendix 5 



Landfill Pond Water Quality 
Figure 4 is consistent with the results tabulated rn Appendix 3 
limited contamination has been detected 
constituents approach the stream standards-based ARARs 

Only very 
None of the VOC or SVOC 



Appendix 1 

Recent Passive Seep Interception Treatment System 
Data in RFETS Soil and Water Database 
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Appendix 2 

Data Tables from the Modified Proposed Action 
Memorandum Passive Seep Interception and Treatment 

Operable Unit 7, March 1996 
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Appendix 3 

Data Tables from the Draft Phase I /M//RA Decision 
Document and Closure Plan for Operable Unit 7, 

Present Landfill, March 1996 



RFER-96-0009 UN 
OU 7 Revised Draji I M R h  DD and Closure Plan I 

March 1996 

*I 

2-3 1 



RFER-96-0009 UN 
OU 7 Rwrsed Drafi IMR4 DD and Closure Plan 

3 
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N 
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March 1996 2-32 



RFER-96-0009 UN 
OU 7 Revised Drafi IWRA DD and Closum Plan 
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March 1996 2-33 



RFER-96-0009 UN 
OU 7 Rewsed Draft I M R A  DD and Closure Plan 

March 1996 2-34 



Appendix 4 

Seep/spring Water Background Concentrations for 
Metals from the Background Geochemical 
Characterization Report, September 1 993 



BACKGROUND GEOCHEMICAL CHARACTERIZATION REPORT 

ROCKY FLATS PLANT 
GOLDEN, COLORADO 

September 30,1993 

Prepared for: 
U.S. Department of Energy 

Rocky Flats Plant 
Golden, Colorado 80401 

Prepared by: 
EG&G Rocky Flats, Inc. 

P.O. Box 464 
Golden, Colorado 80402 



Table C-23. Seephpnng water UTLs for total metals 

UPPER TOLERANCE LIMITS (SITSWIDE) 
SEEP /SPRING WATER. TOTAL METALS 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYUlUM 
CADMIUM 
CALCIUM 
CESIUM 
CHROMIUM 

COPPER 
CYANIDE 
IRON 

UTHIUM 
MAGNESIUM 
MANGANESE 
MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENIUM 
SILICON 
SILVER 
SODIUM 
STRONTIUM 
TIN 
VANADIUM 
ZINC 

48 
34 
U 
U 
38 

33 
53 
33 
40 
35 
44 
5 

51 
45 
3s 
50 
51 
33 
35 
41 
36 
11 
32 
53 
42 
35 
41 
50 

8x33 
323s 
5809 
7s 00 
34.21 
3030 
9057 
2424 
4000 
3429 
5227 
4000 
8824 
6667 
4657 
8000 
8039 
27 27 
37 14 
48 78 
38 89 
loo 00 
31 25 
8868 

37 14 
51 22 
0200 

61 m 

18.115 18 
a68 

913.39 
281 
908 

94,329 72 
419 OB 
23.69 
4339 
4389 
595 

175 074 71 
91 14 
2943 

10 370 60 
179804 

3346 
5068 

338623 
3 31 

10 05 
1200580 

506 16 
9403 
11709 
1QS P 

an 

e (08 18 

47 14024 
106.89 
19206 

169211 
3 37 
1725 

120 63627 
449 37 
49 27 
90 97 
9994 
748 

518 671 63 
2Q7.26 

764436 
502704 

39 12 
116 39 

306981 
3 72 

302784 
2569 

501689 
476 35 
190 89 
280 76 
431 42 

m 57 

166.871 02 
41101 
67573 

6.252aO 
13.86 
6729 

1m6n 
183.74 
346.73 
55820 
72.63 

745 03 
11802 

3448856 
1765834 

16s 51 
436 78 

13 071 50 
15 64 

23 029 71 
97 35 

2783409 
2009 06 
I30 54 

100288 
155636 

500 in 15 

1 ai1 4a 71 

U W  
UGR 
UGR 
UGll  
UGn 
UGR 
UGR 
UGR 
UGR 
UOR 
UGR 
UGR 
UGR 
UGR 
UG/L 
UWL 
UGIL 
UGR 
UGR 
UWL 
UGR 
UGIL 
UQR 
UGR 
UGR 
UGR 
UGIL 
UGR 



Appendix 5 

Treat men t Effectiveness 
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ATTACHMENT 2 

Revised Present Landfill Passive Seep Interception and 
Treatment System Design Change for a Modification to 

the Proposed Action Memorandum 

Backaround 
During discussions between the Colorado Department of Public Health and 
Environment, the Department of Energy, Kaiser-Hill, Rocky Mountain 
Remediation Services, and the Environmental Protection Agency, it has 
been determined that the Granular Activated Carbon (GAC) treatment 
system currently being utilized at the OU7 Landfill is ineffective for the 
volatile organic compounds identified in the seep at levels exceeding 
steam standards-based ARARs 
passive treatment (aeration) is appropriate 
outlines this simplified method 

Therefore, an alternative method of 
The following proposal 

1) Discharge line - The current bypass line is the preferred discharge line 
due to several factors The current bypass line has a conveniently located 
discharge point which can be freeze protected and has proper elevation 
The bypass line will be covered with a minimum of six inches of dirt in 
order to protect the line from freezing 
configuration would require an extension of the pipe which could not be 
easily freeze protected because it  would extend vertically to achieve the 
proper elevation 

In contrast, the current 

2) 
twelve inches below the discharge line to obtain a splashing effect and 
significant surface contact area The flagstone will be angled one inch 
per foot (approximately eight degrees) to ensure the water flows down to 
additional tiers of flagstone and does not bypass them 

Splash pad - A large tile of flagstone will be positioned approximately 

3) Flagstone tiers - Three (possibly four) tiers of flagstone (splash pad IS 

first tier) will be positioned in a manner that allows flow across the 
surface (angled at one inch per foot) of each flagstone with the water then 
spilling over onto the next flagstone The anticipated drop between tiers 



of flagstone will be approximately SIX inches 

4) 
be place in the first SIX feet of the stream flow 
allow for additional surface contact and serve to slightly agitate the 
discharge to assist in removing residual volatile organic compounds, i f  
any exist 

Gravel layer - A single layer of two inch thick gravel would be would 
The layer of gravel will 

5) 
inexpensive materials 
weeks of written approval 
expected to be minimal 

Installation - The proposed method above utilizes readily available and 
The new system could be completed within two 

In addition, material and labor costs could be 

6) 
closing valves to the system 
current process system within two weeks of the startup of the new 
system 
that would immediately require the restart of the original system 
carbon will then be packaged as waste and the original process equipment 
will be left in place until the system has proven reliable over a period of 
SIX months 

Decommissioning - The current system will be decommissioned by 
The drums of GAC will be removed from the 

The two weeks will be utilized to ensure that no problems exist 
The 

7) Maintenance - The system will be inspected weekly and any 
maintenance will be performed on an as needed basis 



ATTACHMENT 3 

Revised Present Landfill Passive Seep Interception and 
Treatment System Operational Framework for a 

Modification to the Proposed Action Memorandum 

Purpose 

The Modified Proposed Action Memorandum for Passive Seep Interception 
and Treatment (the PAM), dated March, 1996, stated that 

“(t)he overall objective of the interception system is to 
eliminate, to the extent practicable, discharge of F039-listed 
waste contained in the seep water to a surface-water body” 

In addition the PAM requires that 

“(c)ompliance with potential applicable or relevant and appropriate 
requirements for seep water will be addressed, to the extent 
necessary, to protect human health and the environment through 
interception and treatment of the seep to reduce concentrations of 
volatile and semivolatile organic compounds ” 

Consistent with that statement of objective, this Operational Framework 
is intended to summarize operational practices and to improve compliance 
and auditability The operational framework will 

0 present specific performance objectives (ie chemical-specific 

0 clarify sampling requirements 
0 document inspection practices 
0 document conditions for bypass and associated notification 
0 address project reporting 

ARARs) 



Performance Ob!ectives 
The original PAM (July, 1995) and revision 1 (March 1996) contain lists of 
potential ARARs and TBCs 
specific performance objects are identified in a manner that IS consistent 
with RFCA 

It is necessary to refine the ARARs so that 

The Table 1 presents the performance objectives for the system The 
constituents included in the table are those volatile and semivolatile 
constituents identified in the seep for which RFCA Table 1 Surface Water 
Action Level & Standards are available for Segment 4a & 4b 

Metals are not being included as part of the performance objectives 
is appropriate for two reasons 
contaminants are the only leachate constituents treated in the system 
Second, metals have extremely high background concentrations in RFETs 
groundwater 
standards for metals are not relevant or appropriate as measures of 
system performance 

This 
First, volatile and semivolatile 

When these reasons are combined, surface water quality 

Samplina Requirements 
Complete detail on sampling requirements is provided in the Passive Seep 
Interception and Treatment System Sampling and Analysis Plan (PSITS 
SAP) 
and approval 
procedures, data quality objectives, data management and evaluation of 
analytical results 

The PSITS SAP IS being prepared and will be-submitted for review 
The PSITS SAP provides information on sampling approach, 

Samples will be collected in two locations 
be collected at the influent to the treatment system in the settling tank 
Second, the performance of the PSITS will be measured where the 
leachate exits the six foot gravel bed Samples for total metals, VOCs, 
SVOCs and radionuclides will be collected monthly for one year and semi- 
annually thereafter 

First, raw water samples will 

Inspection 

Weekly inspections will be conducted during start-up and optimization A 
less intensive inspection schedule will be implemented once a competent, 
steady-state operation can be maintained 
conditions (ie storm events) will trigger additional inspection 

Once implemented, specific 



TABLE 1 
Passive Seep Interception and Treatment System 

Performance Objectives 
~ 

Constituent RFCA Segment 4a & 4b 
Standards, ug/l 

1,2-DichIorobenzene 

1,4-Dichlorobenzene 

Benzene I 1 

620 

7 5  

Chlorobenzene 

Chloromethane 

cis-l,2-Dichloroethene 

100  

5 7  

7 0  

Ethylbenzene 

Trichloroethene I 2 7  

680 

2 

10,000 
I 

Xylenes (total) I 
Vinyl Chloride 

Tetrachloroethene 

SEMI-VOLATILES 

0 8  (PQL=I) 

540 

Acenapthene 

bis(2-ethylhexy1)phthalate 

520 

1 8  (PQL=6)  

Diethyl phthalate 23,000 

Napthalene 

Phenanthrene 

Phenol 

620 

0 0028 (PQL = 10) 

2,560 



Bvpass 
Consistent with the prior verbal agreement, bypass is allowed during 
periods of high flow from the seep and during maintenance 
activities EPA will be verbally notified in instances where bypass 
continues longer than 72 hours 
will be included in the quarterly operational report 

Other shorter periods of by-pass 

Reporting 
Operational status and sample data will be documented and 
incorporated in the Quarterly Report for the Consolidated Water 
Treatment Facility In addition, when the results from twelve 
monthly sampling results are available, the data will be tabulated 
and submitted in a letter report 
sampling events, it will be determined whether or not the modified 
system is attaining ARARs to the maximum extent practicable 

Based upon the twelve monthly 



Bvpass 
Consistent with the prior verbal agreement, bypass IS allowed during 
periods of high flow from the seep and during maintenance 
activities EPA will be verbally notified in instances where bypass 
continues longer than 72 hours 
will be included in the quarterly operational report 

Other shorter periods of by-pass 

Reportinq 
Operational status and sample data will be documented and 
incorporated in the Quarterly Report for the Consolidated Water 
Treatment Facility 
monthly sampling results are available, the data will be tabulated 
and submitted in a letter report 
sampling events, it will be determined whether or not the modified 
system is attaining ARARs to the maximum extent practicable 

In addition, when the results from twelve 

Based upon the twelve monthly 



Constituent 

VOLATILES n 1,l -Dichloroethane 

RFCA Segment 4a & 4b 
Standards, ugJJ 

1000' 

1,4-Dichlorobenzene 

(I 1,2-Dichlorobenzene I 620 

7 5  

Ethylbenzene 

Methylene Chloride 

11 Chlorobenzene I 100 

680 

5 0  

Chloromethane 5 7  

cis-l,2-Dichloroethene I 7 0  

I 

Di-n-butyl phthalate 2 7  (PQL = 10) 

11 Tetrachloroethene I 0 8  (PQL=l) 

Phenanthrene 

Phenol 

I 1,000 Toluene 

Trichloroethene I 2 7  

0 0028 (PQL = 10) 

2,560 

11 Vinyl Chloride I 2 

11 Xylenes (total) I 10,000 

SEMI-VOLATILES II 2,4-Dimethylphenol 540 

11 Acenapthene 
~~ 

520 

11 b I s (2 -et h y I h ex y I) p h t h a I a t e I 1 8  (PQL=6)  

3,000 

23,000 
I 

Diethyl phthalate I 
Butyl benzyl phthalate 

11 Napthalene I 620 
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