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SECTION 1 

INTRODUCTION 

The Department o f  Energy (DOE) wishes to pursue an Interim Remedial 

Action (IRA), at tho High Priority Sites (881 Hillside Area) at  the Rocky Flats Plant 

(RFP). This interim action is to be conducted to minimize the release of hazardous f 
k 

substances from this Area that pose a potential long-term threat to the public health 

and environment. Although this is considered a "non-time-critical" interim action, 

DOE would like to implement this action because of the length of time it typically 

I 

takes to finalize the Remedial Investigation/Feasibility Study (RI/FS) and Record of 

Decision (ROD), and to implement remedial action under the CERCLA process. 

Rockwell International has prepared this IRA plan to identify, screen, and 

evaluate appropriate remedial action technologies, and select the preferrud remedial 

action for  the Area. This IRA Plan has been prepared to conform with the 

requirements for an Engineering Evaluation/Cost Analysis (EE/CA) as defined in the 

proposed National Contingency Plan [40 CFR 300.4 15(b)(4)]. 

In March 1987, a remedial investigation under the Environmental Restoration 

(ER) Program [formerly known as the Comprehensive Environmental Assessment and 

Response Program (CEARP)] began at  the twcIve sites comprising the 881 Hillside 

Area. The investigation consisted o f  the preparation of detailed topographic maps, 

radiometric and organic vapor screening surveys, surf ace geophysical surveys, a soil 

gas survey, a boring and well completion program, soil sampling and ground and 

surface water sampling. The results o f  this remedial investigation are presented in 

the Draft Final  Remedial Investigation Report for  High Priority Sites (Rockwell 

INTERIM ACTION PLAN FOR TEE 881 HILLSIDE AREA 
ROCKY FLATS PLANT. GOLDEN, COLORADO MAY S, 1989 PAGE 1-1 
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International, 1988a), A feasibility study was also conducted for the 881 Hillside 

Area, the results of which are presented in the Draft  Feasibility Study Report for 

High Priority Sites (Rockwell International, 1988b). Rockwell has also prepared a 

detailed response to EPA comments on the RI and F S  reports (Rockwell International, 

1989). o f  this IRA plan describes the results of 

previous investigations of the 881 Hillside. Most o f  the information included in 

Section 2.0 has been derived from the RI report, although chemical data has been 

updated to include al l  data collected through December 1988. 

Section 2.0 (Site Characterization) 

t 
\ 
I 

Section 3.0 identifies the objectives of the IRA. The objectives will define 

criteria used to identify and evaluate IRA options. 

Section 4.0 identifies technically feasible ground water treatment technologics, 

screens these technologies based on implementability, effectiveness, and costs, 

integrates the preferred ground water treatment technology into alternative IRA 

options that address the objectives, and screens these alteraatives based on 

implementability, effectiveness, and costs. Most o f  the information included in 

Section 4.0 has been derived from the FS report. 

Section 5.0 summarizes the detaiIed analysis performed in Section 4.0, and 

Section 6 presents the preferred IRA. 

INTERIM ACTION PLAN FOR THE 881 RLUSIDE AREA 
ROCKY FLATS PLANT, GOLDEN, COLORADO PACE 1-2 MAY 6, 1980 
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SECTION 2.0 

SITE CHARACTERIZATION 

2.1 mEl3-N- 

.. 2.1.1 -and._Facllltv Tvgt, 

f 
f The Rocky Flats Plant (RFP) is located in northern Jefferson County, 

Colorado, approximately 16 miles northwest o f  downtown Denver (Figure 2-1). The 

Plant site consists o f  approximately 6,550 acres o f  federally-owned land i n  Sections 1 

i 

through 4, and 9 through 15, of TZS, R70W, 6th principal meridian. Major buildings 

are Iocated within an area of approximately 400 acres, known as RFP security area. 

The  security area is surrounded by a buffer zone of approximately 6,150 acres. 

The RFP is a governmentswned, contractor-operated (GOCO) facility. It is 

part of 8 nation-wide nuclear weapons research, development, add production complex 

administered by the Albuquerque Operations Office o f  the U.S. Department of 

Energy. The operating contractor for the Rocky Flats Plant is Rockwell 

International. The facility manufactures components for  nuclear weapons and has 

been in operation since 1951. RFP fabricates components from plutonium, uranium, 

beryllium, and stainless steel. Production activities include metal fabrication, 

machining, and assembly. Both radioactive and nonradioactive wastes are generated 

in  the process. Current waste handling practices involve on-sire and off-site recycling 

Of hazardous materials and off-site disposal of solid radioactive materials at another 

DOE facility. 

I 
I 
I 

INTERW ACTION PLAN FOR TRE 881 HILLSlDl AREA 
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Figure 2-1 : Location of Rocky Ffats Plant 
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The  RFP is currently an interim status Resource Recovery and Conservation 

Act  (RCRA) hazardous wmste tttatment/storage facility. In the past, both storage and 

disposal of hazardous and radioactive wastes occurred at on-site locations. 

Preliminary asscssmenta conducted under Phase 1 of the ER Program identified some 

Of the past on-site storage and disposal locations as potential sources of environmental 

con tamination. 

. .  I .  2.1.2 881 Area D- 

There are twelve sites, designated as solid waste management units (SWMUs), 

which comprise the 881 Hillside Area. These sites were investigated as high priority 

sites because o f  elevated concentrations of volatile organic compounds in the ground 

water and tha close proximity of the sites to a surface drainage. The 881 Hillside 

Area is located at the southeast corner of RFP (Figure 2-2). A brief description o f  

each site in the 881 Hillside Area is presented below. 

1. 

2. 

3. 

4,s. 

6. 

7. 

011 S[udgc Pi t  (SWMU 102) - A smal1 pond located south of Building 
881 was used for disposal o f  oil sludges in the late 1950s. 

Chemical Burial Site (SWMU 103) - A small pit was used for disposal 
of liquid wastes southeast of Building 881 in the early 1960s. 

Liquid Dumping (SWMU 104) -- An area east of Building 881 was 
reportedly used for  disposal o f  unknown liquids prior to 1969. 

No. 6 Fuel Oil Taaks (SWMUs 105.1 & 105.2) - Two fuel oil tanks are 
located south o f  Building 881; they are out of service and filled with 
concrete. 

Outfall S i t e  (SWMU 106) - An overflow line from the sanitary sewer 
sump south of Building 881 daylights on the slope below the Building. 

Hitlsidc Oil Leak (SWMU 107) - Oil was discovered flowing from the 
Building 881 footing drain in early 1973. The  source of the oil was 
never positively identified but the oil was collected in a skimming pond 
and transported o f f  site. There is a n  odgoing discharge of water from 
the footing drain. ~ 

I 

INTERIM ACTION PLAN FOR TRE 881 " D E  AREA 
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8,9. Multiple Solvent Spills ( S W s  119.1 8 119.2) - Two areas east of 
Building 881 werc used for  barrel storage between 1969 and 1972. 

Radfoactlre Stto (SWMU 139) - Soils contaminated with low IeveIs of 
radionuclides were placed on the hillside east of Building 881 and 
covered with soil between 1969 and 1972. 

11.  Sanitary Sewer Line Leak (SWMU 145) - The sanitary sewer line 
leaked on the hillside southwest o f  Building 881 in early 1981. 

Drum Storage Area (SWMU f77) -- Building 885 is currently used for 
satellite collection and 90-day accumulation o f  RCRA-regulated wastes. 
T h e  building will be closed and soil remediation addressed under RCRA 

addressed as part of the 881 Hillside Area RI/FS performed under 
CERCLA. 

10. 

12. 

t 
Interim Status (6 CCR 1007-3). Ground-water contamination will be t 

I 

Us- P O D U @ ~ Q D  Den& 

The Rocky Flats Plant is located in a rural area (Figure 2-3). There are no 

public facirities or institutions such as schools, prisons, or hospitals within five miles 

of RFP.  The nearest educational facility is the Sierra Elementary School, which is six 

miles southeast o f  RFP. Other schools are located in  the same general area, but 

somewhat farther from RFP. The closest hospital to R F P  is Boulder Memorial 

Hospital, 10 miles northwest. The closest park and recreational area is the Standley 

Lake area, which is approximately 5 miles from R F P  site. Boating, picknicking, and 

limited overnight camping are permitted. Several other small parks exist in 

communities within 10 miles o f  RFP. The closest major park, Golden Gate Canyon 

State Park, located approximately 15 miles to the southwest, provides 8,400 acres o f  

general camping and outdoor recreation. Other national and state parks are located 

in the mountains west of REP, but all are more than 15 miles away. 

Some o f  the land adjacent to R F P  is zoned for industrial development. 

Industrial facilities within 5 miles o f  R F P  include the TOSCO laboratory (40-acre site 

located 2 miles south), tho Great Western Inorganics Plant (2 miles south), the Frontier 

IN- ACTION PLAN FOR THE 881 HILLSIDE AREA 
ROCKY FLATS PLANT, GOLDEN, COLORADO M A Y  6,1989 PAGE t - 6  
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Figure 2-3: 

Land UIO in t h e  Vicinity of Rocrky Flats Plant 
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Forest Product8 yard (2 miles south), the Idealite lightweight aggregate RFP (2.4 miles 

northwest), and the Jeffco Airport and Industrial Park (990-acre site located 4.8 miles 

northeast). 

Several ranches are located within 10 miles of RFP, primarily in Jefferson and 

Boulder Counties. They are operated to produce crops, raise beef cattle, supply milk, 

t 
and breed and train horses. According to the 1977 Colorado Agricultural Statistics, 

w o o  acres o f  crops were planted in 1976 in Jefferson County (total land area of 1 
I 

approximately 475,000 acres) and 56,200 acres o f  crops were planted in Boulder 

County (total land area o f  405,760 acres). Crops consisted o f  winter wheat, corn, 

barley, dry beans, sugar beets. hay, and oats. Livestock consisted of 9.500 head of 

cattle, 200 pigs, and 400 sheep in Jefferson County, and 34,000 head of cattle, 2,300 . 

pigs, and 6,500 sheep in Boulder County. 

Approximately 50 percent of the area within 10 miles o f  RFP is in Jefferson 

County. The  remainder is located in Boulder County (40 percent) and Adam County 

( I O  percent). According to the 1973 Colorado Land Use Map, 75 percent o f  this land 

was unused or was used for agriculture. Since that time, portions o f  this land have 

been converted to housing, with several new housing subdivisions being started within 

a few miles o f  the buffer zone. One such subdivision is located south o f  the 

Jefferson County Airport and several are located southeast of RFP. 

A demographic study using 1980 census data (Setlock and Barker, 1985) shows 

that approximately 1.8 million people lived within 50 miles of RFP in 1980. This was 

projected to increase to 3.5 mitlion people by the year 2000. Approximately 9,500 

people lived within 5 miles o f  RFP in 1980, with a projected increase to 20,000 people 

by the year 2000. The most ~ O P U I O U S  sector was to the southeast, toward the center of 
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Denver. This sector had a 1980 population of about 555,000 people living between IO 

and 50 miles from RFP. with 8 projected increase to 1.5 million by the year 2000. 

2.1.4 site TobQgIBPhv 

2.1.4.1 Topography 

t The  Rocky Flats Plant is located at an elevation o f  approximately 6,000 feet 

above mean sea level. The site is on the western margin of the Colorado Piedmont 

section of the Great Plains Physiographic Province. The piedmont represents an old 

9 
I 

erosional surface along the eastern margin o f  the Rocky Mountains. It is underlain 

by gently dipping sedimentary rocks (Paleozoic to Cenozoic in age) which are 

abruptly upturned a t  the Front Range (just west o f  RFP) to form hogback ridges 

parallel to the mountain front. The piedmont surface is broadly rolling and slopes 

gently to the east with a topographic relief o f  only several hundred feet. This relief 

is due both to resistant bedrock units that locally rise above the surrounding 

landscape and to the presence o f  incised stream valleys. 

2.1.4.2 881 Hillside Area Geology 

The 881 Hillside is located on the southern flank o f  R F P  on a slope from the 

Rocky Flats surface down to Woman Creek. The following geologic information is 

based on the RI Report (Rockwell International, 1988a). and the reader is referred to 

this report for  additional details, 

Surficial materials a t  the 881 Hillside Area consist of the Rocky Flats 

Alluvium, colluvium, valley fil l  alluvium, and artificial f i l l  unconformably overlying 
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bedrock. In addition, there are a few isolated exposures o f  claystone bedrock. The 

study area is located on the south-facing hillside which slopes down from the Rocky 

Flats terrace surface toward Woman Creek on the south side o f  RFP. Rocky Flats 

Alluvium caps the top of the slope, and colluvium (slope wash) covers the hillside. 

Artificial f i l l  and disturbed surficial materials are present around Building 881 and 

south o f  the building to the South Interceptot Ditch. Artificial f i l l  overlies colluvium 

a t  SWMU 130, and surficial materials are disturbed in the vicinity of SWMUs 119J t 
t 

and 119.2. Valley fill alluvium is present along the drainage o f  Woman Creek south 

of the 881 Hillside Area, and terrace alluvium occurs on the north side o f  the Woman 

Creek valley fill alluvium. 

Of Particular significance with respect to contaminant transport in alluvial 

ground water are the presence of gravel layers in colluvial materials overlying 

bedrock and near surface, These gravels were likely deposited in a south (downslope) 

direction by creep and slope wash erosion of the Rocky Flats Alluvium and can be 

expected to be elongated in the north-south direction with rather limited extent in the 

east-west. The  gravel layers range from 1.3 feet to 5.5 feet in thickness. 

M a t e t a  

T h e  Cretaceous Arapahoe Formation underlies surficial materials at  the 881 

Hillside Area. Six wells were completed in various zones of the bedrock in the 1986 

and 1987 drilling programs. The Arapahoe Formation beneath the 881 Hillside 

consists of claystones with interbedded lenticular sandstones, SiltStonCS, and occasional 

lignite deposits. The Arapahoe Formation was deposited by meandering streams 

flowing generally from west to east o f f  the Front Range. Sandstones were deposited 

in steam channels and as overbank splays, and claystones were deposited in back 
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swamp and flmdplain areas. Leaf fossils, organic matter, and lignite beds were 

encountered within the claystones during drilling at  the 88 1 Hillside. Contacts 

between various lithologies are both gradational and sharp. Bedrock is estimated to 

dip approximately 7 degrees to the east. 

Claystone bedrock was the most frequently encountered lithology of the 

Arapahoe Formation immediately below the bedrock contact. Weathered bedrock was 

encountered directly beneath surficial materials in all of the boreholes and wells, and 

weathering appears to penetrate as much as 60 feet below ground surface. The 

weathered claystone is also characterized by moderate fracturing and thus exhibits 

higher hydraulic conductivities than unweathered claystone. 

Arapahoe sandstones were encountered beneath the 881 Hillside. These 

sandstones are generally composed of well sorted, subrounded to rounded, very fine- 

to medium-grained, poorly to moderately well cemented quartz sand with up to 10% 

lithic fragments, The thickness o f  individual sandstone beds ranged from 

approximately f ive  feet to twelve feet. 

2.1.5 ' 've En v i r w a c e  G r o m  W w  

2.1.5.1 Sensitive Environments 

The  Endangered Species Act of 1973 (Public Law 939205). as amended, 

provides that all federal agencies shall carry out programs for  the conservation of 

listed endangered and threatened species. Federal agencies must ensure that actions 

authorized, funded, or carried out by them will not jeopardize the continued 

existence of any endangered or threatened species or result in the destruction or 
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adverse modification or critical habitats as determined by the Secretary of the 

Interior. 

The 881 Hillside Area is not used, nor intended for use, as a public or 

recreational area, nor for the development o f  any unique natural resource. No unique 

ecosystems were found at RFT during extensive biological studies. Communication 

with the U S  Fish and Wildlife Service resulted in a finding of no affect on 

endangered species due to activities at the 881 Hillside Area (personal communication 
t 
t 

b 

with Mike Lockhart of the U.S.F.W.S., February 1988). 

There are no fiood plains, wetlands, or historical/archaeological features at the 

881 Hillside Area. 

2.1.5.2 Surface Water 

Woman Creek is an eastward-flowing, ephemeral stream located to the south o f  

the 881 Hillside. The stream drains the southern portion of the Rocky Flats Plant 

site, and delivers water to Mower Reservoir and Standley Lake which are respectively 

used for agricultural and domestic water supply (see Figure 2-4). The South 

Interceptor Ditch, located between the 881 Hillside and Woman Creek, extends from 

the old landfin to Pond C-2 in the Woman Creek drainage. The ditch isolates runoff 

from the south side of RFP (including the 881 Hillside) from Woman Creek. Surface 

water flowing in an easterly direction along the South Interceptor Ditch is collected 

in Pond C-2, from which it is discharged to Woman Creek in accordance with RFP. 

NPDES permit. The permitted discharge point is designated 007. Pond C-1 receives 

flow from Woman Creek. A diversion structure located upstream of  Pond C-2 diverts 

flow in Woman Creek around Pond C-2 and into the Woman Creek channel 

downstream. Along Woman Creek and the South Interceptor Ditch, retention ponds 
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valley fit1 has been estimated at  650 ft/yr. Assuming that ground water flows a t  this 

velocity for about three-quarters o f  the year (Le,, when saturated), a molecule o f  a 

conservative solute would travel the 10,000 feet in the valley f i l l  alluvium for  the 

Hillside to the property boundary in about 20 years (Rockwell International, 1989). 

t 
t Ground-water fiow in the Arapahoe Formation occurs primarily in the 

sandstones contained within the claystones. Ground-water recharge to sandstones 

occurs as infiltration from alluvial ground water where sandstones subcrop beneath 

the alluvium and by leakage through the claystones overlying the sandstones. 

' 

There is a strong downward gradient between ground water in surficial 

materials and bedrock. Vertical gradient data are provided in the RI report 

(Rockwell International, 1988a). Calculated vertical gradients range from about 2 to 

0.3. The presence of unsaturated conditions in some locations and high vertical 

gradients where subsurface materials are continuously saturated indicates that the 

intervening material (claystone) has a very low hydraulic conductivity. 

Ground-water flow within individual sandstones is from west to east. The 

maximum horizontal ground-water velocity in sandstone is estimated at  about 36 

ft/yr. Ground water moves at these rates only if the sandstone unit is continuous or 

has good interconnection with an adjacent unit. To date, lateral continuity of 

sandstone units along strike has been demonstrated to be small and only a few 

correlations have been made along dip. 
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Usable ground water occurs in the Arapahoe Aquifer. Water in sandstones of 

the Arapahoe Aquifer are used for irrigation, livestock watering, and domestic 

purposes east of RFP, 

2.1.6.1 Ground Water Contamination 

I 
t Organic contamination of alluvial ground water a t  the 881 Hillside Area is 

evident, although the existence of inorganic contamination in either alluvial or 

bedrock ground water is uncertain at this time. This is due to the limited data on 

background chemical conditions for alluvial and bedrock ground water. Water 

quality data from wells 55-86 (alluvial) and 54-86 (bedrock), located southwest of the 

I 

plant and upgradient of all known SWMUs, are the only current data available For 

characterizing background ground water chemistry. Although over two years of 

quarterly data exist for these wells, the data is considered insufficient for 

background characterization for  the following reasons 

1) 

2) for  alluvial ground water, the data may not be rcpresentative Of 

the data does not account for  spatial variabitity: 

colluvial ground water chemistry; and 

3) for bedrock ground water, the well is completed io a Laramie 
Formation sandstone, whereas the bedrock ground water under 
evaluation a t  the 881 Hilliide occurs in Arapahoe Formation sandstones. 

A background characterization study is currently underway to provide more 

definitive information of the spatial and temporal variability of alluvial, colluvial, 

valley fill, and bedrock ground-water quality. These data will be used to evaluate the 

nature and extent of inorganic contamination at the 881 Hillside and remedial action 

alternatives that address this contamination for the final RI/FS report. This I R A  
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only addresses organic contamination of alluvial ground water a t  the 881 Hillside 

Area. 

Alluvial ground water is contaminated with various volatile organic 

compounds (VOCs). Alluvial ground water at the 881 Hillsido Area has been divided 

into three groups on the basis of contaminant migration pathway or nature Of the 

contamination as follows: t 
1) The  Building 881 footing drain discharge ( S W  107). i.e., alluvial 

ground water discharging to a surface water pathway. 

Alluvial ground water beneath or  in the immediate vicinity of the 881 
Hillside Area characterized by the presence o f  VOCs in many of the 
wells. 

I 

2) 

3) Alluvial ground water downgradient of the 881 Hillside Area beyond 
the limits of VOC contamination. 

For each of these groups, the nature of organic contamination is summarized 

in Tables 2-1, 2-2, and 2-3. Well locations arc identified on Figure 2-5. Each table 

identifies the maximum, minimum, and average concentrations o f  VOCs that were 

detected. The  chemical-specific ARARs are also identified in the tables. The  footing 

drain discharge is characterized by low concentrations of VOCs, On the average, only 

methylene chloride and trichloroethene (TCE) exceed ARARs. Alluvial ground water 

at the 881 Hillside Area is characterized by significant VOC contamination. High 

concentrations of VOCs are notably present in the vicinity of S%WU 119.1 at well 9- 

74. Downgradient o f  the 881 Hillside, the alluvial ground-water chemistry is 

characterized by the apparent absence of VOC contamination. The methylene 

chloride and acetone are suspected laboratory contaminants because o f  their presence 

in associated laboratory blanks, and the 1,l-Dichloroethene was detected only once in 

well 2-87 at a level near the detection limit, 
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2.1.6.2 Soil Contamination 

Volatile and semivolatile organic contamination of soils exist at  the 881 

Hillside Area. Volatile organic contamination is not extensive. It occurred in soils 

from only 3 o f  the 23 boreholes that were driued. The highest concentrations 

detected for  chlorinated solvents were PCE at 190 ug/kg, TCE at 150 ug/kg, and 

l,I,I-TCA at 110 ug/kg. However, phthalates occurred regularly and were the t 
\ 

principal semivolatile contaminant of the soil, particularly bis(2-tthylhexy1)phthalate 

(DEHP). The maximum concentration of DEHP in the soil was 7,216 ug/kg, The risk 

assessment conducted as part of the FS for the 881 Hitlside Area concludes that 

organic contamination of soils does not present an unacceptable risk to the public 

health from direct contact resulting in contaminant intake via absorption through the 

1 

skin, inhalation of dust, soil ingestion, or ingestion of vegetables grown in the soils. 

2.1.6.3 Surface Water Contamination 

Surface waters o f  Woman Creek and the South Interceptor Ditch flow to Ponds 

c-1 and C-2, respectively. Discharge from the ponds to Woman Creek is monitored in 

accordance with RFP's, NPDES permit. Sampling of the ponds indicates no VOCs are 

present, and radionuclides, metals, and major ions are within background levels. 

VOCs present in the 881 Building footing drain are diluted and/or volatized before 

the water enters Pond C-2. EIevated uranium-238 occurs in the South Interceptor 

Ditch upgradient of tho 88 1 Hillside Area, but concentrations decrease to backaround 

levels at  Pond (2-2, 
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Organic contaminants exist in the ground water beneath the 881 Hillside Area. 

Appendix 1 lists the results of volatile organic analyses from alluvial ground water 

samples collected a t  the 881 Hillside Area during 1987 and 1988. Tho quality o f  the 

data is currently being evaluated. 

I 
t 2.3 -CONDITIONS =AT JUSTIFY A N  IRA 

I 

There is no imminent threat to the public health and environment posed by 

contaminants a t  the 881 Hillside Area; however, unacceptable risk would be posed to 

the pubiic by consumption o f  contaminated alluvial ground water at or immediately 

downgradient o f  the 881 Hillside Area. Organic contaminants in alluvial ground 

water directly beneath the 881 Hillside Area pose the greatest threat to the public 

health. Although consumption of this water is not likely because it is located within 

the plant boundary, in order to prevent further organic contaminant migration' from 

the 881 Hillside Area that may exacerbate final cleanup efforts at  the site, an IRA 

will be implcmentcd. 

The criteria for  clean-up levels of these contaminants are based on ARARs. 

Compliance with ARARs is discussed in Section 3.0. 
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SECTION 3.0 

IDENTIFICATlON OF INTERIM REMEDIAL ACTION OBJECTIVES 

3.1 DEW- OF ACTION SCOPE 

T h e  overall objective of the IRA a t  the 881 Hillside Area is prevention Of 

release and migration of alluvial ground water organic contaminants downgradient, 

and the cleanup of alluvial ground-water organic contamination to within acceptable 

levels. The  e f for t  is to be performed in the interest o f  protecting public health as 

well as the environment. 

Specific objectives of  the IRA are: 

0 Contain, reduce, and/or eliminate site organic contaminants identified 
as representing possible sources of exposure to human and other 
potentiat receptors. 

Reduce or eliminate exposure to site organic contaminants by potential 
receptors by controlling potential contaminant pathways. 

0 

0 Demonstrate technical feasibility and environmental and cost 
effectiveness o f  the remedial action. 

Although some inorganic constituent concentrations are above ARAR at the 

811 Hillside Area (Rockwell International, 1988b), the risk assessment performed as 

part of the FS indicates organic contamination to pose the greatest public health risk. 

Furthermore, background is not adequately characterized to allow accurate 

determination o f  site inorganic contaminants and whether variances from ARARs are 

appropriate where background inorganic constituent concentrations exceed ARAR. 

The f inal  remedy for the 881 Hillside Area will address potentia1 inorganic 

contamination. 
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ON S m  

Activitv F r a m  

Issuance of FONSI. Present-August 1989 
Design Present-August 1989 
Procurement/Contracting August 1989-December 1989 
Construction October 1989-June 1990 
Startup June 1990-July 1990 

National Environmental Policy Act Finding of No Significant Impact 

WIT- OR U E V A N T  AND APP- 
REOUIREMENTS 

Response actions at  Superfund sites must meet two fundamental clean-up 

requ..%ments. First, they must attain a level of cleanup which, at a minimum, assures 

protection o f  human health and the environment [CERCLA Section 121(d)(2), 42 

U.S.C. Section 9621(d)(2)]. Second, CERCLA cleanups must attain or exceed the 

requirements of all applicable or relevant and appropriate federal and state health 

and environmental requirements (ARARs). This section identifies and analyzes 

ARARs relevant to the I R A  at  the 881 Hillside Area. This remedial action is 

considered an on-site IRA; therefore, only substantive requirements apply. This 

section presents ARARs for only organic contaminants because the IRA is designed to 

achieve compliance with only organic contaminant ARARs. 

"Applicable standards" may be defined as substantive environmental protection 

requirements, criteria, or limitations, promulgated under federal or state law, that 

specifically address a hazardous substance, pollutant, contaminant, response action, 

location, or other circumstances at  a Superfund site. "Relevant and appropriate 

requirements" are those substantive environmental protection requirements, 

promulgated under federal or state law, that, while not jurisdictionally applicable to 

circumstances a t  the site, address problems sufficiently similar to those encountered 
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at the site that their use is well suited to the particular site. ARARs must be 

identified on a site-specific, case-by-case basis. 

In general, there are three categories o f  potential ARARs a t  any Superfund 

site. These categories are: 

0 Ambient or chemical-specific requirements. 

0 Locational requirements. I 
0 Performance, design, or other action-specific requirements. t 1 

Each category is discussed in more detail below. 

3.3.1 Ambient . .  
or fi 

Ambient or chemical-specific requirements set health- or risk-based 

Concentration limits in  various environmental media for  specific hazardous substances 

or Pollutants. These requirements set protective clean-up levels for the chemicals of 

concern in the designated media, or indicate a safe level o f  a i r  emission or 

wastewater discharge. 

Chemical-specif ic ARARs are derived primarily from federal and state health 

and environmental statutes and regulations. Health Effects  Assessments, Health 

Advisories, Chemical Advisories, and Guidance Documents may also be considered 

when establishing clean-up standards, but are not considered to be ARARs. These 

and any proposed standards are classified as items to be considered, or  TBCs. Where 

background concentrations for  constituents are above the chemical specif ic ARAR for 

that Constituent, a variance from the ARAR is appropriate. A summary o f  chemical 
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specific ARARs for the contaminants are presented in  Table 3-1. Screening for these 

ARARs is presented in Table 3-2, 

3.3.1.1 Safe Drinking Water Act Maximum Contaminant Levels (MCLs) and MCL 
Goals 

Because ground water beneath the 881 Hillside Area is a potential source of 

drinking water, Maximum Contaminant Levels (MCLs) are relevant and appropriate 

for all phases of the IRA. MCLs are derived from the Safe Drinking Water Act (PL 
E 
t 
I 

93-523). They represent the maximum permissible level of  a contaminant in water 

which is delivered to the free-flowing outlet of the ultimate user of a public water 

system' [40 CFR 141.2(C)]. Maximum Contaminant Level Goals (MCLGs) have also 

been used to develop clean-up standards at the site. Section 121(d) of CERCLA as 

amended by SARA suggests that MCLGs may be appropriate under certain 

circumstances o f  the release or threatened release o f  hazardous substances. This is 

reinforced in EPA's document entitled, Ptpft CEWLA C o g u l b c e  with O w  La WE 

m a l -  V o l w  Maximum Contaminant Level Goals, June 1987, that identifies the 

special circumstances where MCLGs should be considered as ARAR. These 

circumstances are where there are multiple contaminants i n  ground water, or where 

multiple pathways of exposure present extraordinary risks. According to the guidance 

document, the use of MCLGs should be determined on a site-spccific basis i n  

consultation with EPA headquarters. 

The dean-up criteria for the interim action at  the 881 Hillside are based 00 

M a s  and MCLGs wherever such standards have been promulgated for the 

contaminants o f  concern. Proposed MCLs and MCLGs are considered TBCs in this 

analysis. 

INTERIM ACTtON PLAN FOR TBE 88t HIUSIDE AREX 
ROCXY FLATS P U T ,  GOLDEN, COLORADO MAY 6, 1980 PAGE S-4 

635058 



INTEIUM ACTION PLAN FOR TRE 861 BEUJtDE AREA 
ROCKY FLATS PLANT, GOLDEN, COLORADO MAY 6,1989 

603613-00001515-054 

t i 



. . . ,... . ... . . . .. . . 
, 1 . . ,  L- 

INTERIM ACTION PLAN FOR TRE 881 IfILLSlDE AREA 

0 
d 9 

m 

0 0 I 

n 

a 
m 

Ln l 

a a 
)n In 

a 
y.) 

Y) 

c 

c 

615060 

. 

9 
0 - 
i 
9 
h 

b 

h 

a 
n 

h 
fi 
s 8 

a 
c 
c 

603613 - 00001516 -054  



i* I 

1. 

L c 
c 

c 

c 



! 

Z9OSt9 
0 

?SO -8IStOOOO - Et9E09 

t 
B 
e. 
m 

I 

I 

. .  

:. , : 
2; . . .I :, 
', ,i i ... I . . .. 

. .  



603613-00001519-051 
. ~ -. - -  

3.3.1.2 Ambient Water Quality Criteria 

The Ambient Water Quality Criteria are nonenforceable guidance developed 

under the Clean Water Act. Guidance is set for surface waters for the protection Of 

aquatic l i f e  and for the protection of human health, based on both drinkin8 water 

and consuming aquatic organisms from that water. Since the IRA proposed here 

involves the treatment and subsequent reinjection of ground water, the Water Quality 

Criteria are considered neither relevant nor appropriate for  this action. 

t 
t 
i 

3.3.1.3 Colorado Ground Water Quality Standards 

The Colorado Department of Health (CDH) has proposed ground-water quality 

standards f o r  many organic compounds. These are considered TBCs for the 

constituents where they exist. 

standards is ongoing and that they are subject to change. 

It shouId be noted that public comment on these 

Some o f  the proposed 

standards are lower than the current standard detection limits for  the compounds Of 

concern. When this occurs, the detection limit wilI be considered as the TBC. 

3.3.1.4 R C R A  Maximum Concentration Limits 

Owners or operators of facilities that treat, store, or dispose of hazardous 

waste must ensure that hazardous constituents listed in 40 C F R  264, Avvendix IX, 

entering the ground water from a regulated unit do not exceed concentration limits 

under 40 C F R  264.94. The  concentration limits include standards for  fourteen 

compounds, with background used as the standard for  the other R C R A  Appendix IX 

constituents. These concentration limits apply to RCRA-regulated units subject to 

I 

I 
I 

permitting (landfills, surface impoundments, waste piles, and land treatment units) 

that received R C R A  hazardous waste after July 26, 1982. This site is not a RCRA- 
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regulated unit and it  is not known that RCRA hazardous wastes are involved with 

the site. Therefore, the RCRA clean-up criterion o f  background concentrations for 

Appendix IX constituents is relevant but not appropriate. This criterion is, however, 

considered T B C  at  this site in the absence of any human health-based standards. 

3.3.2 

I 
t Locational requirements are statutes or regulations which set restrictions on 

activities, or limits on contaminant lcvels, depending on the characteristics of a site 
1 

or its immediate environs. Examples of locations1 requirements are federal and state 

siting laws f o r  hazardous waste facilities, or sites on the National Register of Historic 

Places. Also included are the Wilderness Protection Act and floodplain regulations 

promulgated pursuant to the Federal Emergency Management Agency's National Flood 

Insurance Program, 

Location-specific ARARs that are relevant and appropriate are the State of 

Colorado siting criteria for RCRA treatment units, and for surface water discharges, 

the CDH Water Quality Division's regulations pertaining to preapproval of treatment 

facility location. 

. .  3.3.3 or Other Ac-rfic 

Performance, design, or other action-specific requirements set controls or 

restrictions on particular kinds o f  activities related to management of hazardous 

substances or pollutants. These requirements are not triggered by the specific 

chemicals present at a site, but rather by the particuiar IRA alternatives that are 

,avaluated as part o f  this plan. Action-specif ic ARARs are technology-based 

performance standards, such as the Best Available Technology standard of the Federal 
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. .  
Water Pollution Control Act Other examples include RCRA treatment, storage and 

disposal standards, and Clean Water Act pretreatment standards for discharges to 

publiclyswned treatgent works (POTWs). Action specific ARARs for the removal 
I I.. 

actions cvaluared here are included in Table 3-3. 

i 

I 

PAGE S-ll 
INTERIM ACTION PLAN FOR THE 881 HILLSIDE AREA 
ROCKY FLATS PLANT, GOLDEN, COLORAOO MAY 6, 1989 



e 
'3 

603613 - 00001522-052 

615066 
P 
8 



I. 
: I: 

603613-00001523-054 
,:; - ~ _-______ . * I  

. .  
. .  

. .  
. . ' .  : ' 1.. . .  . .. . I .  , . .  ' .  

. .  . . . I  . 

I 

I '  

I 

! /1. 
i .- . 

I 



35 

@i 
3 3 3 3  

e 
5 .  

0 
s *  
b * 

1 
i 
0 
Y 

4 

c c c 

i 
6 
3 

c c c 

i4 
!5 
3 

603613-00001524-054 

d 5 ;!. 
4 
w -  

6ilSQ68 



603613-00001525-054 
I 

,. , . I. .. 

I 

I 

i 

. .. 
I .. .. :. . 

. .  
. I  . .- I .  . .  
. .  
! I .  

. ; .  

i 

, .  

I § 

4 i 
V 

L c 
u 



f 

603613-00001526-054 xz: -- . ---- 
. .  .. ., 

. .  . 

. .  

- ti 
B 



I 
6 
.C 

5 63.5071 
I 



. j  ! i  

f '  : 1:: 

I j  
I ;:. 

i 1.. 

. .. . I _  

0 0 0 0 

615072 



. .  . .  

I '  
603613-00001529-054 

I '  i 



... 

i s  efe 
cult 

603613-00001530-054 

.. 

d 
i 
b 
S 

615074 



603615- 00001531-054 

s 
R 
s S 

d 

i 

5 

Q 
R 
s 

i 

! 

615075 . .  



__ - --.- --- - _- 603613-00001532-05< 

6 
2 
.C Y 

c 
V 

s 
i 



603613-00001533-05 I- 

, .  

I 



. .  

8 
si 

a' 

L 
E 
R 

. .  

dl Y 

603613-00001534-054 

615078 



~~~ 

, . ' : 603613-00001535-054 

f 
% ]  s 
.C 

v) 

... 

i 0 

0 0 



. A  - 

m 
Fc 

0 I "  

603613-00001536-054 

. ,  . .  .. 

0 0 

I 
i 

. j  

I 1 
615080 

I 



l o  0 

603613 - 00001537 - 05 

0 

615051 





603613-00001539-054 

I 

SECTION 4.0 

IDENTIFICATION AND INITIAL SCREENING 
OF POTENTIAL 
IRA OPTIONS 

i 
The 881 HilIside Area FS Report (Rockwell International, I988b) was prepared 

according to the EPA Feasibility Study Guidance (€PA, 1985) available a t  the time. 

T h e  initial screening process eliminated infeasible, inappropriate and environmentally 

unacceptable technologies. The following technologies were retained a f ter  screening: 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
1 I. 
12. 
13. 

No remedial action - monitoring only (not considered here) 
Off-site RCRA landfill 
Well arrays 
Subsurface drains 
Soil-bentonite slurry wall 
Multi-layer cap 
Grading and vegetation 
Surface water diversion 
In situ immobilization (grouting) 
Soil flushing 
UV/Peroxide water treatment 
Air  stripping water treatment 
Activated carbon adsorption waste treatment 

Technologies were then combined that arc complementary and interrelated, to 

form alternatives that address the site issues and control contaminant pathways. The 

three water treatment technologies were subjected to a more detailed evaluation to 

determine the most cost-effective, reliable treatment system f o r  inclusion with the 

alternatives requiring water treatment. SARA further requires that alternatives be 

developed that consider: 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 
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Elimination o f  long term site management; 

Reduction of waste toxicity, mobility, or volume; 

Waste containment with little or no treatment: 

Use o f  innovative technologies. 

The developed alternatives are os follows: 

Collection of ground water using a line of  downgradient wells and a source 
well at SWMU 119.1, collection of footing drain flow, and reinjection of 
treated water downgradient of the 881 Hillside Area in the Valley Fill  

Collection o f  ground water using a french drain and a source well a t  SWMU 
119.1, collection of footing drain flow, and reinjection o f  treated water 
downgradient of the 881 Hillside Area in the Valley Fill Alluvium o f  the 
Woman Creek drainage; 

Collection o f  ground water using a french drain and a source well at  S W M U  
119.1, collection of footing drain flow from, and discharge of treated water to 
the surface, and in situ treatment of soils using soil flushing; 

1 
\ Alluvium of the Woman Creek drainage; i 

Total encapsulation of source areas using a multi-layer cap and slurry wail 
with control of gradients by pumping an internal sump (dewatering fluids to 
be treated at an existing treatment plant); 

Pump a source well at SWMU 119.1, collect footing drain flow, and reinjection 
of treated water downgradient of the 881 Hillside Area in the Valley Fill  
Alluvium of the Woman Creek drainage; 

Immobilization o f  contaminants using a chemical grout; and 

Collection o f  ground water using a french drain and a source well a t  S W  
119.1, collection of footing drain flow, reinjection o f  a treated water 
downgradient of the 881 Hillside in the Valley Fill  Alluvium of the Woman 
Creek drainage, and partial removal of soils to a RCRA permitted disposal 
facility. 

Three broad considerations, consistent with the National Contingency Plan, 

were utilized as the basis for the preliminary screening of developed alternatives: 

0 Cpy - The cost of implementing the remedial action was considered including 
operating and maintenance costs. An alternative whose cost f a r  exceeds that 
o f  others being evaluated without providing significantly greater protection 
were eliminated. 
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0 ~ - Alternatives which do not provide a proven 
and reliable mans o f  addressing the problem were eliminated. 

0 Effectivtnesr - Alternatives which do not effectively contribute to the 
protection of public health, welfare, and the environment were eliminated. 
Alternatives posing significant adverse environmental effects and only limited 
benefits were also excluded from further consideration. 

O f  the seven described remedial action alternatives, four o f  the alternatives 

were eliminated because they did not provide adequate protection of public health, 

welfare, and the environment, or were much more costly without providing 

significantly greater protection. The following three alternatives were retained for 

detailed evaluation. 

1. Collection o f  ground water using a french drain and a source well, collection 
o f  footing drain flow, treatment o f  collected water in a new treatment plant 
and reinjection; 

Total encapsulation o f  source areas using a multi-layer cap and slurry wall 
with control o f  gradients by pumping an internal sump (dewatering fluids to 
be treated a t  an existing treatment plant); and 

Pump B source we11 at  SWMU 119.1, collect footing drain flow, treat collected 
water at a new treatment plant, and reinjection. 

2. 

3. 

The  881 Hillside Area Feasibility Study Report. March 1988. provides the 

details o f  the screening process to this point. The detailed analysis o f  the three 

remaining alternatives is presented in this document and is based on the March 30, 

1988 EE/CA Guidance. The alternatives will be evaluated individually based on 

effectiveness, implementability, and cost, Also included is a detailed analysis of the 

techndogies f o r  the removal of organic contaminants from the ground water. 

INTERIM ACTION PLAN FOR THE 881 HILLSIDE AREA 
ROCKY FLATS PLANT, GOLDEN, COLORADO MAY 5,1989 

1 



-- - - --_ ._. - - - 603613-00001542-054 

4.2 

4.2.1 E , f f e c t i , v w  

The criteria for evaluation o f  e f  fectiveness o f  removal alternatives includes 

protectiveness and use o f  alternatives to land disposal. Protectiveness includes 

protection o f  the community and workers during the removal action; threat reduction 

(mitigation o f  Identified threats); determination of the length o f  time until protection 

is achieved; compliance with chemical and [ocation specific ARARs; compliance with 

criteria, advisories and guidances; description o f  potential exposure to residuals 

remaining on-site; and long-term reliability for providing continued protection. The 

effectiveness criteria also includes use o f  alternatives to land disposal, thus promoting 

utilization of treatment or recycling instead of land disposal. 

. .  4.2.2 

The criteria for evaluation of implerneatabiiity o f  removal alternatives 

includes technical feasibility, availability and administrative feasibility. Technical 

feasibility includes the ability to construct the technology and to maintain its 

operation; compliance with action-specific ARARs; abiIity to meet process efficiencies 

or performance goals; demonstrated performance; evaluation of impact of 

environmental conditions; and compliance with the SARA requirement that removal 

actions should contribute to the efficient performance o f  long term remedial action to 

the extent practicable, Availability includes the availability o f  necessary equipment, 

materials and personnet; availability of adequate off-site treatment, storage, and 

disposal capacity, i f  appropriate; and description o f  post-removal site controls which 

ACTION PLAN FOR THB 881 HILLSIDE AREA 
ROCKY FLATS PLANT, COWDEN, COLORADO h4AY 6, 1989 PAGE 4-4 

615086 



-~ _- - . ___r..__ .. - 
c- 603613-00001543-054 

f: :. 
will be required at the completion of the action. Administrative feasibility includes 

the likelihood of public acceptance o f  the alternative, including state and local 

concern; coordination of activities with other agencies; and ability to obtain any 

i:,.+ , ., 

I,.' 

i .  

1.' necessary approvals or permits. 

I .  
4.2.3 

'%a 
I .  

1-1. 

il' 
The criteria for evaluation of cost of removal alternatives includes total cost 

and statutory limits. Total cost includes direct capital costs, indirect capital costs, 

and any post-removal site control costs, Since the 881 Hillside is not an EPA-financed 

removal action, the $2 million statutory cost limit does not apply. 

... 

11 
I 

4.3 GROUND WA- TREATMENT T E C H N O L O W  E V ~ T I O I q  

The ground water treatment technologies that were selected for detailed 

evaluation include carbon adsorption, UV/peroxide (chemical oxidation), and air 

stripping. These technologies are being evaluated for  their ability to remove organic 

contaminants only. The specific treatment systems listed are provided as examples of 

systems that can provide the level of treatment needed to meet chemical-specific 

ARARs f o r  the organic contaminants of concern. It is recognized that many 

companies provide similar treatment systems, and the system ultimately selected for 

installation will be required to provide the same level of efficiency as that specified 

here. 

The  treatment system selected must be capable o f  treating a 30 gpm peak and a 

10 gpm average flow o f  contaminated ground water with influent characteristics as 

shown in Table 4-1. The effluent quality must meet the chcrnical-specific ARARs. 
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BASIS OF DESIGN 

VOLATILE ORGANICS 

T C E  830 

PCE 327 

1,1 -DCE 740 

t-l,2-DCE 35 

1.1-DCA 9 

1.2-DCA 53 

l , l , l -TCA 530 

I ,  1,2-TCA 71 

Carbon Tetrachloride I60 

MethyIene Chloride 1 1  

TABLE 4-1 

Treatment 

( W l )  

5 

s (TBC)** 

7 

70 (TBC) 

5 (TBC) 

5 

200 

5 (TBC) 

5 

5 (TBC) 

* 
Hypothetical composite sample consisting o f  a flow-weighted average of 

organic contaminants in the footing drain discharge (SW-45) at 5 gprn (see Table 2-1); 
and alluvial wells at the 881 Hillside Area at 2 gpm (see Table 2-2). Average organic 
contaminant concentrations were used that were computed from data collected in 1987 
and 1988. 

**TBC Treatment goals to be considered 
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The location- and action- specific ARARs, are similar for  each of the 

traatment techaologieq and are discussed in Section 3. Only a i r  stripping has unique 

action specific requirements because it is subject to the Colorado Department o f  

Health Air Quality regulations for the air emissions. 

4.3.1. 

4.3.1.1 Description 

For the granular activated carbon (GAC) adsorption system, the ground water 

will be pumped through two GAC columns in parallel operated in downflow fixed- 

bed mode, each column followed by a polishing GAC unit in series (Figure 4-1). Each 

carbon column is 44 inches in diameter and 89 inches high, and contains 1,800 pounds 

of carbon. Based OR a peak f l o w  rate of 30 gpm, the hydraulic loading to each 

column will bc approximately 1.4 gpm/ft? 

approximately 25 minutes. 

Contact time for each column will be 

To completely utilize the carbon, use of columns in series allows the lead 

column to become fully exhausted before regeneration while providing an additional 

25 minutes o f  contact time at 30 gpm. Periodic samples will be taken from the 

effluent of each unit, and when the lead unit effluent exceeds chemical-specific 

ARARs, the lead carbon column will be removed, the polishing (second) column will I 

become the lead column, and the shelf-space carbon column containing the i 

regenerated carbon will be put in service as the polishing unit, The carbon column 
I 

i 

with the exhausted carbon will then be shipped to an off-site location far ! 
I 

regenera tioa. 
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4.3.1.2 Effectiveness 

GAC adsorption systems have been shown to remove VOCs from contaminated 

ground water to levels that comply with the chemical-specific ARARs. EPA (Federal 

Register, Vol. 52, No, 130, page 25698) has designated carbon adsorption a "Best 

Available Technology" for the removal of seven specific volatile organic compounds 

(including TCE, 1,2-DCA, and I,I,I-TCA) from drinking water. The GAC adsorption i 

system that is proposed here for the treatment of the 881 Hillside ground water will 

be in continuous operation until the concentrations of VOCs in the ground water 

decrease to chemical-specific A R A R  concentrations, at which time further treatment 

will be unnecessary. The probability of equipment failure will be minimized in this 

system because of the redundancy o f  having two (2) parallel on-line units, each of 

which could treat the design flow. Two shelf-spare units on site adds to the system 

reliability. 

Appropriate safety measures required when moving and installing large 

equipment will be complied with during installation. The operation and maintenance 

o f  the system will be by personnel who are trained in the handling of hazardous and 

radioactive wastes. Because carbon will remove oxygen from the air,  any time 

personnel arc working in confined areas where oxygen may be limited, special care 

must be taken to ensure that an adequate air  supply is available. 

The operators of the GAC system will not be exposed to VOC-laden carbon 

because the use of the containerized and transportable carbon contactors allows 

removal and rcplacemcnt of the exhausted carbon a t  a remote carbon reactivation site. 

Carbon will not be handled at the site. Transporting the entire exhausted carbon 

INTERIM ACT~ON PLAN FOR T ~ E  a81 HXLLSIDE AREA 
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column itself to the regeneration facility ensures operators are protected from the 

carbon itself, and need only follow routine safety procedures when handling heavy 

equipment. 

The exhausted carbon is generally regenerated through a thermal treatment 

process which strips the volatile organics from the carbon. The organics are 

subsequently destroyed via incineration. During this regeneration process, a small 

quantity of ash may be generated which requires disposal at a landfill. Thus, this 

process can be considered an alternative to land disposal since the carbon is 

continuously recycled. However, if the spent carbon was determined to be a mixed 

waste, then it would require land disposal at the Nevada Test Site. 

GAC adsorption treatment in sealed, fixed-bed contractor vessels does not 

produce any waste streams or vapor emissions. Nearby communities and the 

environment should realize BO safety concerns. This treatment process will 

effectively remove organic contaminants from the ground water. Treated water will 

be monitored at the effluent and also a t  an intermediate point in the system to ensure 

contaminants are below the chemical-specific ARAR concentrations before being 

released to the environment during implementation of the process. 

4.3.1.3 Implementability 

GAC adsorption 

compounds (VOCs) from 

is a proven technology for  removing volatite organics 

ground water. A treatability study performed by Rockwell 

International (1988b) demonstrated activated carbon can remove VOCs to meet 

chemical-specific ARARs. A second carbon unit connected in series with the lead 

unit would serve as a polishing unit and will ensure removal o f  the VOCs to these 
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building. 

The carbon columns c0n be shipped and readily installed in the treatment 

The system should be ready to operate a t  full capacity, after initial 

adjustments and test rum, within a day. 

4.3.1.4 Costs 

Results o f  the treatability study indicate the carbon usage rate will be 3.1 

pounds per 1,000 gallons of ground water, based on breakthrough o f  methylene 

chloride. At a cost o f  approximately $1.15 per pound for  regenerated carbon, the 

annual costs are estimated to be $18,600 for carbon (based on an average flow rate o f  

10 gpm). The cost o f  shipping contaminated carbon (as a manifested waste) for 

regeneration is estimated to be $2,500 (the costs could vary substantially) and $500 for 

receiving regenerated carbon, for a total of $3,000 per exchange. Annual operation 

and maintenance costs and power costs are estimated to be about 59,000. 

Using the preceding information, the estimated capital costs for installing a 

carbon adsorption system and the estimated annual operating costs arc shown in Table 

4-2. Total cost (Present Worth) of the GAC adsorption system based on 10 percent 

simple interest, a 30-year duration o f  operation, and no salvage value, is estimated to 

be about 5744,000. 

. .  4.3.2 -t V '  (U V) Per- 

4.3.2.1 Description 
I 

UV/pcroxide treatment unit consists of an SO-gallon stainless steel oxidation 1 

I 

chamber, which provides for a maximum ground-water retention time o f  2.66 minutes 
i 

at a constant system flowrate of 30 gpm (Figure 4-2). The oxidation cholmber 

contains 4 medium pressure UV lamps, which are mounted horizontally in quartz 
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TABLE 4-2 

ESTIMATED COSTS FOR CARBON ADSORPTION SYSTEM 

Capital Cost Annual Cost 
(DoWs)  ( D o W  

Building improvements, utilities 150,000 
Carbon Treatment System 68,000 
Auxiliaries 1 1,000 
(See Figure 4-1) 

'Based on a continuous yearly flowrate of  10 gpm 
T WORTH: 

Present Worth Factor (PWF) = 9.427 (for annual operating costs) 

$54,60O/year x 9.427 5 $5 15,000 
1989 Capital Cost 5 5229.ooo 

S744.000 - 
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INFLUENT WATER 

TREATED 
EFFLUENT 
WATER 

OXIDATlO N 
CHAMBER 

DRAIN 

NOT TO SCALE 

FIGURE 4-2 

UV/PEROXIDE SYSTEM 
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sheaths. A hydrogen peroxide feed system is used to inject approximately 50 mg/l 

(Per ppm of organic contaminants) o f  a 50 percent H202 solution into the ground- 

water feed line. The ground-water/peroxide mixture then passes through an in-line 

static mixer before entering the bottom of the oxidation chamber. The ground water 

then flows through the reaction chamber, passing the UV lamps, before it exits the 

top o f  the oxidation chamber. 

4.3.2.2 Effectiveness 

The UV/Peroxide system is capable of removing all o f  the volatile organics 

Bench-scale from the ground water to levels below the chemical-specific ARARs. 

studies, using 88 1 Hillside Area water, were conducted by Peroxidation Systems, inc, 

(Rockwell International, 1988b). The bench-scale testing provided for a dynamic flow 

simulation of actual opern t ing  conditions of a full-scale UV/peroxide ground-water 

treatment system. Parameters investigated during the testing included hydrogen 

peroxide (H202) dosage and power requirements, retention time. system pH, and 

influent/effluent chemical conditions. Contaminant concentrations were reduced to 

non-detectable levels for initial ground-water influent total VOC concentrations of 1 

ppm. These results indicate that the UV/peroxide ground-water treatment process is 

capable of achieving the  effiuent criteria for all  o f  the volatile organics listed in 

Table 4-1. The system will remain in operation until the ground water has been fully 

treated to these levels. The system requires periodic UV lamp replacement and routine 

maintenance, but is expected to have long-term reliability in terms o f  operation and 

performance. The  risk o f  failure of the system at  any time is highly unlikely, Since 

the volatile organics are d*%oyed in the UVIPcroxide system, no wastes are 

produced which require ult :r3te disposal. Thus, this technology provides an  

alternative to land d:-?c--l. 
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During operation o f  the CJV/peroxide ground-water treatment unit, the use of 

hydrogen peroxide, a strong oxidizer, wi l l  require that operators are aware of this 

potential hazard. The H202 feed tank will be properly vented to assure no pressure 

buildup. Existing DOE and Rockwell health and safety guidelines at Rocky Flats 

regarding operator safety while working with strong oxidizers will be fotlowed. Uv 
lamps operate u t i l ; ; r I ? g  h i g h  wIt3ge, and thus caution must be used when working 

with the system and during the periodic replacement o f  the UV lamgs. 

Nearby communi r i c s  and the environment should realize no safety concerns as 

this treatment proccss will  e f f s - t i ve ly  destroy ground-water contaminants. Treated 

water will be monitclred to en5ure contaminants are within reguIatory guidelines 

before being releiseci to the eniironrnent. No short-term safety concerns for nearby 

communities a n d  t ' : ~  eqvi ror .  -#-nt are anticipated during implementation o f  the 

process. 

4.3.2.3 Implemen t? 5 E i i ty 

UV/peroxids oxidation is an  innovative technology for the complete 

destruction and d*:+-r i l :z?: ion * cc  hizardous organic compounds in  aqueous solutions. 

Although the ter", ~ i c ~ ~ y  is r ' ' ve ly  new and has had limited application in  the 

field, SARA reqiv'r-s r?A : prefer remedial actions that significantly and 

permanently redune the torl(.'!y, mobility, or volume o f  hazardous wastes by 

employing innowtive tc:hnolo?:w that result in the destruction or detoxification of 

the wastes. 

Demonstra+-. v r ? o r - ~ ~ ~ ~ - ~  cf t h e  UV/peroxide ground-water treatment system 

has been somew) I *  I *  ':ci I I t h e  relatively new development of the process. 

PAGE 4 1 6  
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However, Peroxida tion Systems, Inc. has 6 UV/peroxide units currently Operational or  

on-line and ready for operation. One o f  these units is located a t  Rocketdyne's Santa 

Susana facility i n  California. Pi lo t  scale operations were performed by Peroxidation 

Systems, Inc., on around water containing Vocs (TCA, TCE, etc.) a t  system flow rates 

of approximately 20-40 gpm. P p s u l t s  from the piiot scale testing were favorable, and 

a UV/peroxide ground-wa tc r  t r e i t m e n t  unit has been purchased, set-up, and site 

tested. Another UV/peroxide ground-water treatment system, located locally, was 

visited and a p p - i r e d  to be 2 low maintenance, highly effective ground-water 

treatment unit. This s y s t t m  v m s  treating ground water with TCA concentrations 

i 

significantly I o w " r  t h a n  those found a t  the 881 Hiltside (approximately 7 ppb). 

However, the t t t q ! f ; c r t  process h3d initially treated ground water with much higher 

concentrations. T e:d ::?on 3ci ' 1  b e n c h  scale results using 881 Hillside ground watet 

and information r f ; : - i v P r j  it- "ng currently operating treatment systems, the 

innovative U V / ~ - - , - r . l i e  g r o u n  f - - , s t e r  treatment system appears to be a reliable 

treatment techn:! i. 

Operatino ? ~ d  m? i n tcc ?nce  requirements for the UV/peroxide treatment 

system are r e l ~ t ' . ~  ' y  T ' n - r .  T' + s l f c t e rn  wi l l  require approximately 20 kW o f  power 

t H,0, solution for  normal operation. Routine 

red and the UV lamps will recluirc rCplaCCmCnt 

- *  
and 2,100 poiin 

maintenance ~f 

approximate!y 0 1  r ' -C ' .  ' ) ~ ) u t i ! ? c  system maintenance is estimated to be 

approximatc!s i 4 ' ! i  fou r  system UV lamps can be exchanged in about 

an  hour. The s' r c q u I r r s  o:t ly occasional observation to ensure the system is 

TI a la rms  wi l l  notify operators i f  a problem does 

/.?-:.:h. 

occur. 
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The  cornm-rcially available UV/peroxide ground-water treatment system would 

be installed u p o i  cornplctiqn c ?  the treatment plant building. The  UV/peroxide 

system could be f ) i ! ly  oper3r'C:'  v ; t h i n  a month after delivery. 

4.3.2.4 mu 

Estimated costs for t h e  UV/peroxide ground-water treatment unit are shown in 

Table  4-3. Crrp;t?l cost f o r  the UV/pcroxide ground-water treatment system is i 

approximat-ly 3 ' - r - I ccs ts i n  ilude procurement o f  hydrogen peroxide 

(6,100 pounJ-/yl: (20  kY;), replacement parts (5% of capital), and 

lamp replacement (cvcry  3-6 m c n t h s  a t  a cost of $300/lamp). Operational costs are 

based on a c o n t i n u o u s  system f l o w  ra te  of  10 gpm. Assuming a 10% interest rate and 

a 30 year op-rn t i?P  life, the prrscnt worth o f  the system is $559,000. 

During zi- rtr i are  t n n s f e r r e d  from the water to a COntinUOUSly 
i 
I 

I 
1 flowing a i r ~ ~ r * ~ ~  1% I ' - h  is i? d ' - z c t  cc3ntzct w i t h  the water. (Figure 4-3). 

Inflri- .~t c g r  i wnter  wil l  enter the top of a 22-inch diameter, 

34-foot air s t r lpr  column a n d  s i ih . ;equent ly  contact clean air supplied through the 

bottom of tL-  cn' t r r i n  (-n I: 7 :  ': T;Iroximate). Appropriate air-to-water flow 

rates will b ':'.' op: Iaum (99+%) transfer of the contaminants 

from the grnl.!n:i The treated ground water will then be srre2rn. 

pumped t h r -  1 2 %  

to the one ci*-cri ;  

I nr ' ~-: ' uP I  ! * I L : ; ~  ah:se c i rbon  treatment polishing unit (identical 

iq C * r i ; i ~  4 3 .1 ) .  The a i r  stripper emissions will be dehumidified 

615099 
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TABLE 4-3 

CAPITAL COST 
L E  ?",I ID6Uars) 

Building im n rovem e n ts, 
u tilitics $150,000 

Treatment Unit Sr Equipment 220.000 

TOTAL: - UV/Pcronidc 33 70,000 

1 Operating costs t\?sect "ion con t inuous  yearly flowrate of 10 gpm. 

ANNUAL COST 
0 

53,000 
12,000 
5,000 

s20,000 

PRESENT- " ' 
r ?nzu.-l operating costs) 

$189,000 
4;Z2O&OC! 
$559,000 

_ _  ( *  
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by use of a heattr, and t hen  passed through a vapor phase carbon system to r C m O V I  

the organics bcfnrr being  r - l * - - * 4  to  t!-e envi ronment .  The vapor phase carbon unit 

4.3.3.2 Effective n css 

T h e  use of a n  air  stripper i s  a h i g h l y  effective method of removing hazardous 

volatile o r g a n i c  c o r n r o u n d ?  (J'nr;) f r o m  g r o u n d  water. The efficiency of the process 

is well docurn--*-.i. T'q- . r r n * . - t - I 1  " r - t e c t i o n  A q ~ n c y  (m RcPister) , Vol, 

52, No. 130, 

activated carD(3-1, :IS 3 

p a c k e d  tower aeration along with granular 

T e c h n o l o g y  (BAT) for the removal of VOCS 

from drinking v ~ ~ ~ : .  

An air s t r ; n n r r  c o ~ . ~ r l * d  w i r h  [ ; n u i d  a n d  vapor phase carbon adsorption iS 1 

proven system t h - t  h q ~  '? e r e c o r d  of use. It is expected that this treatment 

process, w i t h  r- ? C  t h y  dpr;rcd level of contaminant 

control unt'l c -  i l - 3 .  t i i s  been achieved. 

T h e  p ro '  ' " ' *  I y (1 f I s  ; ; u re  wiii be minimized because the system is 

oversize f o r  ' , : - i d c d  fl 'A' of 30 gpm and includes two (2) vapor phase carbon 

units - one (1) i n - - ~ I ~ - d  a n d  n n e  ( 1 )  st-o!f-sp3ce. The shelf-space on site unit adds to 

the system rc119' ' ' i ~ f .  

All 39 . A  when moving and installing large 

I ign. T t*c operation and mnintenance equipment w ; 1: 

I 
1 

of the systcrn ' ' i p r o p - r ' y  trained in the handling of 

hazardous 3 n i - ' L ~ ~ c  c i r b o n  wiil  remove oxygen from the air, 

whenever p e n ?  a rens  (i.e., tnnks) where assistance may 
I 



603613-00001559-054 

be limited, special care must be taken to ensure that an adequate air  supply is 

available. 

The operators of the system will not be exposed to VOC-laden carbon from the 

vapor phase or liquid phase carbon units because the use of containerized and 

transportable carbon contactorr aflows removal and replacement of the exhausted 

carbon a t  a remote carbon reactivation site. Carbon will not be handled a t  the site. 

Transporting the entire exhausted carbon column itself to the regeneration facility 

ensures operators are protected from the carbon itself, and need only follow routine 

safety procedures when handling heavy equipment. 
. 

The exhausted carbon is generally regenerated through a thermal treatment 

process which strips the volatile organics from the carbon, The organics arc 

subsequently destroyed via incineration. During this regeneration process, a small 

quantity o f  ash may be generated which requires disposal a t  a landfill. Thus, this 

process can be considered an alternative land disposal since the carbon is continuously 

recycled. However, i f  the spent liquid phase carbon was determined do be a mixed 

waste, then i t  would require land disposal to the Nevada Test site. The  vapor phase 

carbon adsorption system will remove the organics from the air  stripper emissions 

before being released to the environment. Therefore, the vapor phase carbon 

adsorption system will eliminate the impact of. any air  stripper emissions on the 

public health. Nearby communities and the environment should realize no safety 

I concerns. Treated water and air  will be monitored to ensure contaminants levels are 

within regulatory guidelines before being released to the environment. No safety I 
! 

concerns f o r  nearby communities and the environment are anticipated during i 
I 

implementation o f  the process. I 
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4.3.3.3 Lmplementability 

T h e  air stripp9r wil l  remove greater than 99% of the contaminants in the 

ground water. Because the air stripper performance is sensitive to changes in flow 

and contaminant concentrations, a liquid phase carbon adsorption unit is in series 

with the air stripper to enhance system performance and to ensure that the treated 

eff luent meets regulatory standards for volatile organic compounds. Based on a 

constant yearly flow rate o f  10 gpm, liquid phase carbon usage will be approximately 

9 pounds/day and each 1800 pound carbon unit will require replacement 

approximately every six months. Based on an  average flow rate of 10 gpm, vapor 

phase carbon usage will be approximately 10 pounds/day afid each 2,000 pound 

carbon unit will require replacement approximately every six months. 

Operation of the treatment process is relatively simple, requiring occasional 

cleaning o f  the a i r  stripping column and replacement o f  carbon. The air stripper will 

require cleaning to remove scale buildup on the packing material in order to maintain 

optimum removal efficiency, Transportation and regeneration o f  the liquid phase 

and vapor phase carbon units a t  a remote carbon reactivation site will be required. 

The air  stripping with off-gas treatment system f o r  remediating VOC contaminated 

ground water is available commercially and could be implemented quickly. No 

difficulties are anticipated during the installation and start-up of this treatment 

system. 

4.3.3.4 cos ts  

Estimated costs for the air stripping ground water treatment system are shown 

in Table 4-4. The total capital cost for the system is $245,000. The liquid phase 

INTERIM ACTION PLAN FOR THE 881 HILLSIDE AREA 
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OVERALL COSTS FOR THE AIR STRIPPER 
GROUND-WATER TREATMENT UNIT 
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ITEM 
Building improvements, 
utilities 

CAPITAL COST 
LJ&2hKd 

$150,00O 

ANNUAL COST 
U)allars) 

Treatment Unit & Equipment - 
- Ancillary equipment 

- Liquid Phase Carbon System - Vapor Phase Carbon System 

- Liquid carbon phase replacement 
(2 units/year) - Vapor Phase Carbon 
Replacement (2/year) - Transportation and Disposal o f  
Spent Liquid Phase Carbon - Transportation and Disposal o f  
Spent Vapor Phase Carbon - Operation and Maintenance 
and Power 

Air  Stripper Column (with pump tank) 

(heater, extra blower) 

Operating Costs1 

20,000 
5,000 

45,000 
25,000 

TOTAL: - Air Stripper System $245,000 

Operating costs are based upon continuous yearly flowrate of IO gpm. 

Present Worth Factor (PWF) = 9.427 (for annual operating costs) 
$30,1tlO/year x 9.427 = $284,000 

$529,000 
1989 capital cost = 5245.ooo 

i 

$2,100 

4,000 

3,000 

6,000 

15,000 

$30,100 

INTERIM ACTION PLAN FOR TXE 881 HILLSIDE AREA 
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carbon unit is the same unit described in Section 4.3.1. The  majority o f  the operating 

costs result from % t h e  replacement of spent vapor phase and liquid phase carbon. 

These costs were derived from the same treatability study results and unit pricing 

presented in Section 4.3.1;4. It should be noted that these operating costs are based on 

disposal of the spent carbon as a hazardous waste. If the spent carbon requires 

disposal at the Nevada Test Site as a mixed waste, these costs could change 

substantially. 

The total present worth cost of the system based on 10% simple interest, a 30 

year period o f  operation, and no salvage is estimated to be approximately $529,000. 

4.4 VE ANALYSIS OF THE GROUND W A m  
O L O G U  

Based on performance, reliability, implementability, safety, and environmental 

and institutional impacts, there is not a substantial difference between the  three 

processes. Since all  three processes will effectively decontaminate the ground water, 

the choice o f  treatment is based on expediency in destroying the ground-water 

contaminants. 

The present worth of each o f  the three alternatives has been estimated 

assuming a simple interest rate of 10% over a 30-year period of operation. For 

activated carbon adsorption, the present worth is $744,000; for UV/Peroxide 

oxidation, $559,000; and for  air stripping with both liquid and vapor phase activated 

carbon, $529,000. Thus, from a cost basis, the activated carbon system is substantially 

more expensive than the other two. The costs €or the UV/Peroxide and air stripping 

systems differ by only about 5% and both con be considered competitive. 

INTERIM ACTION PLAN FOR THE 881 HILLSIDE AEw 
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SARA favors innovative treatment technologies that destroy contaminants, and 

UV/peroxide meets this objective. The a i r  stripping and activated carbon adsorption 

systems both use activated carbon, and with regeneration, the contaminants that have 

adsorbed onto the carbon would eventually be destroyed. However, this assumes that 

the carbon is not radioactively contaminated, thereby requiring shipment to the 

Nevada Test Site f o r  disposal. (Uranium, either naturally occurring or resulting from 

waste disposal, will likely adsorb to the activated carbon.) Therefore, the advantage 

provided by a UV/peroxide system of directly destroying the ground-water 

contaminants is the deciding factor in selecting UVlpcroxide as the preferred process 

f o r  ground-water decontamination. 

4.5 PETA€J.ED E VALUATION OF REM0 VAL ACTION, ALTERNATI VES 

4.5.1 Alternative 1: Collect Ground Water from Footing Drain, Source Welt, and 
French Drain, and Reinject Treated Ground Water Downgradicnt o f  the 88 1 
Hillside Area 

4.5.1.1 Description 

This alternative involves construction o f  a french drain (trench) a t  the 

location shown on Figure 4-4. The downstream face  o f  the trench will be covered 

with a synthetic membrane to limit flow from the clean side o f  the trench (Figure 4- 

5). The inclusion of the downstream synthetic membrane coupled with the continuity 

of the drain is expected to provide positive cutof f  o f  the ground water. Water 

collected f rom the drain plus a source well a t  SWMU 119.1 (a new well near well 9-74) 

wiI1 be treated in a new treatment plant (see Section 4.4). In addition, a sump will be 

built to collect the flow from the Building 881 footing drain. Sump pumps wifl be 

used to move the footing drain flow to the treatment plant in a separate piping 

system. Eff luent from the treatment plant will be reinjection o f  treated water 

INTERM ACTION PIAN FOR THE 881 HILLSlDE AREA 
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downgradient of the 881 Hillside Area i n  the Valley Fill Alluvium o f  the Woman 

Creek drainage. 

The conceptual design of this alternative involves a drain keyed into bedrock 

(in order to fully penetrate the soils) and 1,680 feet long. A drainage pipe (PVC) 

inside the drain will flow under gravity to two collection sumps (3-foOt diameter 

1 concrete pipe). A submersibIe sump pump will be used to deliver the water from the 

drain to the treatment plant. In order to expedite contaminant removal from SWMU 1 ' 

119.1, well 9-74 will also be pumped and routed to the treatment plant. 

Flow from the trench could be on the order of 10 gpm initially, but is 

expected to drop to less than 5 gpm within a few days. Steady flow from the trench 

could be as low as 2 gpm. 

4.5.1.2 Effectiveness 

Worker safety precaution will be required during construction of this 

alternative because o f  the potential for encountering contaminated water in the 

excavation. However, a t  the location of the drain it is expected that contamination in 

both so3 and water will not be detected. 

This alternative prevents alluvial ground-water contamination from moving 

beyond the 881 Hillside Area which in turn will eliminate any future public exposure' 

to alluvial ground-water contaminants off-site. Alluvial ground water flowing 

through the site will continue to move contaminants away from the site and into the 

french drain for subsequent removal by the treatment system. The  french drain will 

also tend to reduce the water pressure the alluvial ground water exerts on the bedrock 

system, thereby decreasing the potential for vertical flow of ground water. There arc 
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no adverse environmental effects that would result from implementation Of this 

alternative. 

43.1.3 Implementability 

A french drain is expected to be highly effective in containing and collecting 

alluvial ground water at  the 881 Hilfside. Drains f o r  containment and collection of 

contaminated ground water have been successfully used for many years. When the 

drain can be keyed into a low permeability base and backed up with a downstream, 
\ 

6 

low permeability wall, a french drain is the most positive method of ground-water 

control available. As such, the drain proposed in this alternative is expected to 

effectively contain all alluvial ground-water flow from the area. If all alluvial 

ground-water flow from the area is contained, there wil l  be no further downgradient 

releases o f  organic contaminants from the 881 Hillside Area via this pathway. 

The useful Life o f  the french drain system is expected to be a t  least thirty 

years. The drain design provides for clean-outs at regular distances along its length 

which can be used for  both mechanical and chemical cleaning, should this be 

required. Replacement o f  the pumps in the sumps should be expected as part of 

routine operation. 

French drains have been used successfully for many years for  control of 

ground water. French drains are almost always effective, except when ground water 

can flow over, under or around the drain, or when the drain becomes clogged. The 

drain proposed f o r  the 881 Hillside will fully penetrate the colluvium and be keyed 

into claystone bedrock, precluding the possibility o f  flow under or over the drain. It  

extends uphill on the west side to an elevation equal to that of SWMU 107 and is 

keyed into a dry ridge on the east end. This should preclude flow around the drain. 
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Clogging is not expected to be a problem because the footing drain at Building 881 

has been in service since the early 1950's without clogging. 

Operation and maintenance requirements are small f o r  a french drain. Flow to 

the sump is by gravity. Liquid level controllers switch on a submersible pump in the 

central sump whenever there is sufficient water present. Pumping records will be 

reviewed regularly to be sure that the system is operating. I f  long periods of non- E 
pumpage are observed, water levels in the drain will be investigated to determine i f  k 

3 

the pumps have failed or if ctean-out is required. In  addition, ground-water and 

surface water conditions will be monitored. Thus, routine operational requirements 

are minimal. 

Action-specific ARARs relating to soil excavation which may be pertinent to 

this alternative include the requirements under RCRA that address the storage o f  

RCRA wastes in waste piles. and restrictions on the land disposal of solvent- 

containing wastes that exceed treatment based standards for those constituents. 

Although the majority of the soil excavated during the installation o f  french drains 

will not be moved to another location (is. it will be used as backfili for the trenches 

from which i t  was excavated) and thus not trigger the land disposal restrictions, the 

requirements f o r  temporary storage of the potentially contaminated soil in accordance 

with RCRA stgrage in waste piles are relevant and appropriate. Of particular 

relevance to the handling and storage of the soil io the requirement, under RCRA, o f  

diverting run-on away from the piles, preventing wind dispersal of wastes, and 

collecting free liquids or leachate for treatment as a hazardous waste. RCRA 

requirements for the storage o f  soil in containers (rolt-off boxes or drums) would also 

be relevant and appropriate i f  containers are used far storage. Lastly, the RCRA 

requirement f o r  a multi-layer cap for the contaminated sites is relevant but not 
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appropriate since a cap limiting infiltration is counter-productive to the cleanup 

strategy of this alternative. 

RCRA restrictions on the land disposal of solvent containing wastes are 

relevant and appropriate to residual soils l e f t  a f ter  backfilling operations are 

completed. Soils may nos be disposed on site o r  o f f  site unless they have been 

analyzed and found to contain levels of contamination below threshold limits 

(treatment based standards) for those contaminants, or treated to Best Demonstrated 

Available Technology (BDAT) standards. 

Implementation o f  this alternative involves only routine construction 

procedures. Construction o f  the drain can be completed in a period of approximately 

two months. Ground water will be effectively contained a t  the beginning of 

construction when the excavation is dewatered. T h e  system will be operational 

immediately upon completion, 

4.5.2 Alte rnative 2: Total E a c a a s w  

4.52.1 Description 

This alternative involves total encapsulation o f  the contaminant sources near 

S W  107 and within SWMU 119.1 using RCRA caps and slurry walks a t  the 

locations shown ou Figure 4-6. Each area will be covered with a three-layer cap 

consisting of six-inches o f  vegetated topsoil. a minimum o f  six inches of drain rock, 

and a composite synthetic membrane/compacted soil Cover o f  a t  least two-foot 

thiokness (Figure 4-7). The surface of the cover will be sloped at a minimum of 2% 

t o  drain toward peripheral ditches. The peripheral ditches will discharge to the South 
d 

Knterceptor Trench. T h e  cover at SWMU I07 is estimated to consist of approximately 
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6,000 square feet; the cover a t  SWMU fl9.1, approximately 40,000 square feet. The 

covers will extend a minimum o f  five feet beyond the slurry walls. 

Peripheral containment will be achieved by construction o f  soil-bentonite 

sIurry walls to completely encircle the contaminated soils. The walls will be keyed 

into claystone bedrock, Which is expected to provide bottom containment. The SWh4U 

107 slurry wail is estimated to be approximately 320 feet long and depths are t 
anticipated to range from about 4 to 17 feet. It is estimated that the S W " U  119.1 t 

t 

wall will not exceed about twenty feet in depth (15 feet average) and that it wiIl be 

approximately 1,000 feet long. 

In addition, ground water inside the containment systems will be removed 

using internal sumps This will result in hydraulic gradients toward the encapsulated 

soil and wilt reduce the potential for any releases. The small volume of water 

produced from the sumps wi l l  be stored in tanks oa site to be transferred for 

treatment a t  the existing Rocky Flats Plant treatment facility. 

The cap and perimeter ditches will be inspected on an annual basis and 

repaired as necessary. The ditches will be maintained in clean and properly graded 

condition so that coltccted runof f  is rapidly removed from the area. 

The performance of the system will be monitored by sampling wells and 

surface waters in the area. For conceptual design level costing purposes, it has been 

assumed that the monitoring program will be the same as 

alternative excluding monitoring o f  a treatment plant. 

described in the previous 
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4.52.2 Effectiveness 

I ... ' .  
Partial control o€ the SWMus will be achieved as soon as the peripheral 

containment structures are constructed. Full control will not be achieved until the 

1: : 

, I.'. 

j .: ; ! 

entire system is complete and pumping o f  the sumps begins. 

Worker safety precaution will be required during construction of this 

alternative and during monitoring and dewatering operations. I n  addition, safety 

precautions will be required during excavation f o r  and construction of the comuacted 

soil barrier walls. 

This alternative wilt adequately contain and immobilize the sources o f  

contamination. As discussed in Section 2, ground water contaminated with VOCs is 

known to exist downgradient a€ SWMU 119.1 and may exist downgradient of SWMU 

107. These waters will be released to the environment. This is not expected to pose 8 

hazard to the public or the environment because o f  attenuation and dilution along the 

flowpath in the Valley Fill Alluvium. Therefore, this alternative minimizes future 

contaminant migration from the sources and minimizes future public exposure to 

contaminants off site. 

4.5.2.3 Implementability 

Infiltration and ground-water flow through the S W s  is expected to be 

As a consequence, the practically eliminated by the total encapsulation system. 

release o f  contaminants from the SWMUs is also expected to be eliminated. It must be 

noted that the system will not be as effective i f  the SWMU areas are not underlain by 

continuous claystone. 
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The useful l i f e  o f  the total encapsulation system is expected to exceed thirty 

years. T h e  containment features involving geologic materials (slurry wall and 

compacted soil cover) should function indefinitely, particularfy given that flow 

through them will be from the non-contaminated to the contaminated side. The 

synthetic membrane can be expected to function adequately for a t  least twenty years, 

and it  is backed-up by the compacted soil layer. The vegetated cover and peripheral 

ditches wil l  require regular maintenance, and the internal sump will require rcgular 

operation. 

I 
i 

The technologies proposed in this alternative are all  proven technologies. The 

multi-layer cap system has been used for nearly ten years with good S U C C ~ S S  a t  many 

sites. Soil-bentonite slurry walls have also been used for many years to effectively 

control ground-water flow. The gradient control provided by the sump is a 

modification o f  the standard encapsulation system and should provide an  extra lcvel 

of protection. 

# 

Operation and maintenance requirements arc very small f o r  the total 

encapsulation alternative. There are essentially no operational requirements, with the 

exception of routine pumpage o f  the sump. This is expected to be required no more 

frequently than annually after the initial dewatering. Maintenance will involve 

inspection and cleaning o f  peripheral ditches, inspection and repair o f  the vegetated 

cover, and inspection and replacement of the sump pump. In addition, ground-water 

and surface water conditions i n  the vicinity o f  the Hillside will be monitored. 

This alternative can be implemented using standard construction practices. 

Seaming o f  synthetic membranes has become common enough that a qualified local 
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contractor can probably be found. Construction o f  the encapsulation systems will 

probably require about three months. 

Construction of a slurry wall a t  SWMU 119.1 may prove impractical where the 

wall runs parallel to the grade (slope may be too steep). For  the two legs of the wall 

running up the hill, it is recommended that a compacted soil cutoff  wall be 

constructed in an  excavated trench. The trench will probably vary from about 15 

feet deep at the downhill end to about 2 feet deep at the uphill end. The trench can 

be excavated with standard earth-moving equipment. Some of the excavated material 

may be suitable for use in constructing the wail, The length o f  compacted wall is 

estimated to be 600 feet, while the remaining slurry portion is about 400 feet  long. A 

compacted soil wall is expected to provide performance characteristics equivalent to a 

slurry wall. 

Material f o r  construction of the compacted soil cover and wall can be obtained 

from the Arapahoe Formation. The Arapahoe is covered by a thin veneer Of 

colluvium along Woman Creek and could be excavated from a number o f  nearby 

areas; however, in order to avoid oversteepening the slopes. the borrow area should 

probably be established on the south side o f  Woman Creek. 

ARARS pertinent to the total encapsulation alternative include the relevant 

and appropriate requirements under RCRA that address the technical .specifications 

of capping closure and post-cbsure care. In addition, soil that is excavated must be 

returned to the area from which it was originally removed to avoid triggering the 

restrictions on land disposal of solvent containing wastes. 

Wastewater that is recovered from the source well within the encapsulated 

area must be treated in an on-site or off-site facitity operating in compliance with the 
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substantive requirements of RCRA. If recovered ground-water it to be treated 05 

site in a treatment facility, specific RCRA requirements for  the treatment of 

hazardous waste are relevant and appropriate. If wastewater is transported o f  f-site, 

both the substantive and administrative requirements o f  RCRA will apply to the 

wastewater management. 

4.5.3 m v e  3: Source Well and Footinn Drain 

4.5.3.1 Description 

t 
t 
I 

This alternative involves pumping L new source well (located near 9-74) a t  

SWMU 119.1 and collection o f  the footing drain discharge at SWMU 107 (Figure 4-8). 

T h e  collected water will be treated in the new treatment plant with reinjection of 

treated water downgradient of the 881 Hillside Area in the Yalley FiII Alluvium of 

the Woman Creek drainage. It is estimated that flow from a completety dewatered 9- 

74 will begin at about 1 gpm but rapidly fall  to a steady flow of about 0.04 grim. It 

is anticipated that the flow from the drain will vary between about one and five gpm 

although the flow may cease during periods of low precipitation. 

The performance o f  the system will be monitored by sampling wells and 

surface waters in the area. For conceptual design level costing purposes, i t  has been 

assumed that the monitoring program will be the same as the first alternative. 

4.5.3.2 Effectiveness 

Removal of the majority of contamination in the vicinity of well 9-74 will 

significantly minimize off-site migration of contaminants. Future off-site public 

exposure to the contaminants is unlikeIy; however, such exposure is more probable 
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than that expected for alternatives that effectively contain and/or remove the 

contaminants. 

As with the other alternatives, a health and safety plan will be prepared for 

use in implementation of this altcrnativc to assure worker protection. 

4.5.3.3 ImpIementabifity 

t 

Relative to no action, this alternative is expected to effectively improve the 

level o f  protection of public health and the environment. Although current 

conditions do not DOSC an  imminent hazard to the public health, this alternative 

minimizes any future exposure of the public o f f  site to the contaminants at  the 881 

Hillside. 

The  useful life o f  this alternative is expected to exceed thirty years. The 

footing drain a t  SWMU 107 has already been functioning satisfactorily f o r  'thirty 

years and there is no reason to believe that this will change. A large diameter 

withdrawal weil will provide efficient dewatering of the alluvium in the vicinity Of 

W e l l  9-74. The well will be surrounded by monitoring wells so that an evaluation of 

the efficiency of the well can be easily made. 

I t  appears likely that pumping of the withdrawal well will be continuous for 

the first several years of remediation, but may not be required Iater. This is due to 

the small amount of ground water in the vicinity o f  SWMU 119.1. Collection of the 

footing drain f low will likely be required for the full  thirty years. 
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This system is expected to be highly reliable because the drain has been 

functioning f o r  over thirty years without problems, and because wells have been used 

for collection of ground water €or many years. 

Operation and maintenance requirements for  collection of the footing drain 

flow are minimal. Discharge,from the drain will be pumped to the treatment plant 

I based on liquid level switches. Two pumps will be provided to protect against pump 

failure. Operation and maintenance of the dewatering we11 are similar. I t  too will be I 

t 

operated with a liquid level controller and requires little more than routine 

inspection. The  system is highly implementable because the withdrawal well, and 

associated pumps and mechanical connections are standard items. 

Details o f  the chemical- and location-specific ARARs associated with ground- 

water remediation are presented in the screening o f  ARARs found in Tables 3-2 and 

3-3. 

It is estimated that an operational system could be in place in a few months 

and that environmental improvement would begin immediately. 

4.6 ESTIMATED COSTS F-TI Vm 

Cost estimates were prepared using in-house computer software and unit rates. 

In-house unit rates are based upon Rocky Flats Plant experience in  planning and 

managing similar construction projects at  this site. Other recognized references were 

rued where site specific unit rates were unavailable and for  comparison or checking. 

These documents include: "Compendium of Remedial Technologies a t  Hazardous 

Waste Sites", U.S. EPA, September 1985; "Treatability Manual, Volume IV. Cost 
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Estimating", U.S. EPA, April 1983; and "Building Construction Data", RS. Means Co., 

Inc., 1987. 

Costs are reported in 1989 doilars for both initial and future cost5 Future 

costs include replacement o f  capital cost items (e+, monitor wells or non-expendable 

items) and cyclic costs, such as operation and maintenance (0Bh-f) costs, energy costs, 

and expendable supplies. Life cycle costs for  each alternative have been presented, in 

1989 dollars, as  present worth costs assuming a discount rate of 10% and a duration o f  

active remedy of thirty years. 

Costs were analyzed by first identifying capital items common to oae or  more 

remedial alternatives. These capital items and associated costs are presented for  each 

alternative in Table 4-5. Similarly, identified cyclic costs for  each alternative are 

presented in Table 4-6. 

Present worth analyses are performed by using the total costs presented in 

Tables 4-5 and 4-6, and assuming the duration of the remedy is 30 years, year "0" 

begins upon initiation of design and construction activities and continue through the 

end of year 30. Thirty years was seIected as the expected duration of the IRA for 

use in cost analyses f o r  two principal reasons; 40 CFR 264.117 requires a minimum 

of 30 years post-closure monitoring, and beyond 30 years present value costs are less 

than 6% o f  their future worth and thus become insignificant with respect to these 

mnalyses. These schedule assumptions are made to facilitate comparisons between 

alternatives and do not supersede any existing schedules created as a result o f  any 

administrative rule, statutt, or agreement with agencies authorized to regulate 

temcdial activities a t  this site. The present worth analysis (in 1989 dollars) is 

presented for  each alternative in Tables 4-7. 
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TABLE 1-5 

CAPITAL COOTS WMPCUENT WRK SHEET 

COlPOWENT ALTERNATIVe M E R  
DlSCR I PTI Ow 1 2 I 

1 oa tomdatian Drain S u p  w/Pw $17,800 $17,800 
uithdrwrt u.11 t5,Iw)o $5,800 tJ,MJO 
tfW Lf Influont/Efflunt Pip. & Manhalos t50,W t50,m 
TrutRart Unit & Oui Lding Iripfawnmtr m , o w  m , w o  
1680 LF Frmh Drain with Swpa 
Inflwnt/EffLuont Tmks 
Cftlunt Infiltration  att tory 
58800 SF RCRA Cap 
?RsoO SC Slurry Y.11 
? w 7500 gal Tank uagm 
Perkfng P d  
e t o t r i c a l  
lechniul 
1ntruhflt.tfon 

SUE-TOTAL 

TOTAL CAPITAL 
cum 

U7? , bo0 
$78,000 
s155,m 

Sfi ,300 
$1 17,100 
r122.600 
w.500 

t t  ,233,200 

t185,ooO 

561,700 

$78,000 
L l S f , r n  

$143,500 
$138,600 
$32,000 

54,300 
t117,lOO 
L122,600 
w , s w  

ss19.900 S961,soo 

$441,900 S1,3Cb,lW 
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QOQ 

s2w 

t20,ooo 

i 

u o o  

eo0 uoo 

Troa.tllYnt Unft tzo,ooo s,sm 

#,500 

t72,ooo YrwtrPrnt System hitorim 
( 4  unplwm) 

~72 ,000  

M - T O T A L  , $92,400 tS,H)(1 m, coo 

$11,480 

$110,880 TOTAL 
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TABLE C- 7 

sI#IIARI OF ALTERNArIM COSTS 

! (1 

* .* 
WITAL ANNUAL 

. .; COSTS COSTS 

Alternative 1 

Altornativa 2 

Altomtiw 3 si ,w,m 

*110,880 

t110,m 

c 30 y u c  poriod at  1oX dtoeamt rota. 

I 

$2.391 .COO 
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Rigorous sensitivity analyses demonstrating the e f fec t  o f  possible variations or  

inaccuracies in assumptions or estimates have not been performed. Only one 

Parameter, the duration of active remedial measures, was identified as being 

significant with respect to sensitivity analyses. However, uncertainties in the rates o f  

reclamation of the alternatives prevcntJ performance o f  more rigorous analyses 

A discussion of cost benefits of individual alternatives is presented in Section t 
f 5, Summary o f  Alternatives. I 

. .  4.7.1 -ific I4BBBs 

A distinct set of ARARs have been identified for  remedial actions involving 

Health-bated chemical-specific the subsurface discharge of treated ground water, 

ARARs pertinent to ground-water discharge have been identified and screened for  

the Target Compound List organic compounds found above detectable Ievels in the 

881 Hillside wells, Patenthl ARARs include applicable standards for  the protection 

Of ground water promulgated under the Colorado Water Quality Control Act and 

applicablo standards defined by the Safe Drinking Water Act, Underground Injection 

Program. 

Screening of the potential chemical-specific ARARs pertinent to subsurface 

discharge is documented in Section 3. A summary of the organic chemicals found to 

exceed ARARs as a result of this screening are presented in Table 3-1. An analysis 

of the chemical-specific ARARs identified for subsurface discharge reveats that the 

selected treatment alternatives will provide treatment that exceeds ARARs for . 

organic contaminants. 
. .  
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Action-specific ARARs pertinent to subsurface discharge are the relevant and 

appropriate requirements under RCRA for  the storage and treatment o f  hazardous 

waste in containers and tanks prior to subsurface discharge and the relevant and 

appropriate requirements under the Safe Drinking Water Act, Underground Injection 

Control Program. 

T h e  design, operation, and maintenance of the selected treatment facilities will 

meet chemicaI-specific ARARs identified for the Contaminants of concern and action- 

specific A R A R s  related to the subsurface discharge o f  treatment system effluent. 

Highlights o f  these action-specific ARARs are listed below: 

0 Applicable federally approved state water quality standards must be 
complied with for  discharges to surface or ground water$ o f  the state. 
These standards may be in addition to or more stringent than other 
federal standards under the Clean Water Act. 

0 General requirements for treatment and storage of RCRA hazardous 
waste in containers and tanks are relevant and appropriate. 
Recordkeeping requirements under these sections are not ARARS. 

0 If a CERCLA response action a t  a Class IV injection well involves a 
R C R A  listed waste that is subject to land disposal restrictions, the waste 
must be treated to Best Demonstrated Available Technology (BDAT) 
levels before reinjection. 

A complete ARARs analysis far  a number o f  unit operations is included in 

Table 3-3. 

. .  4.7.3 

Location-specific ARARs are discussed in Section 3.3.2. 
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SECTION 5 

COMPARATIVE ANALYSIS 

5.1 

This section summarizes the three screened alternatives and presents a tabular 

comparison of them (Table 5-1). A recommendation is made for appropriate removal 

action using the comparative analysis. i 

5.2 

deta 

The following alternatives were retained in the screening process and evaluated in 

1 in Section 4. 

1. Collection o f  ground water using a french drain and a source well, 
collection of footing drain fIow fro? S W U  107, treatment of 
collected water in a new treatment plant and reinjection of the 
treated water. 

2. Total encapsulation of source areas using a multi-layer cap and 
slurry well with control of gradients by pumping an internal sump 
(dewatering fluids to be treated a t  an existing treatment plant); and 

Pump a source well of SWMU 119.1, collect a footing drain flow 
from SWMU 107, treatment of collected water a t  a new treatment 
plant, and reinjection o f  the treated water. 

3. 

The french drain coupled with ground-water treatment will meet chemical Specific 

ARARs f o r  organic contaminants and will halt releases to alluvial ground water 

downgradient of the 881 Hitfside Area. 
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Total encapsulation will prevent all  future VOC releases from the SWMUs but will 

allow a small quantity o f  ground water with concentrations o f  VOCs in the range of 5 to 

150 ug/l to be released. The portion of this water that is not consumed by 

evapotranspiration will ultimately reach the Woman Creek Valley Fill Alluvium and flow 

east toward the property boundary, It  is unlikely that volatile organics will ever be 

detected at the boundary from this release. This alternative uses proven technology 

intended €or much higher contamination levels than are present on the 881 Hillside; thus, 

public reception o f  the alternative should be good, except in  so far as the public may be 

concerned about the small contaminant release to the Valley Fill Alluvium. 

Collection of the footing drain flow and pumping o f  an existing well a t  SWMU 

119.1 (with treatment o f  collected water) is a limited scope response that should make a 

significant impact on releases from the two S W s .  Although volatiles currently are not 

detectable in the surface waters receiving flow from the footing drain, collection and 

treatment o f  the footing drain flow will provide an extra level o f  assurance that 

significant reieases will not occur in the future. Pumping the well completed in the 

center of SWMU 119.1 will clearly improve conditions by removing the most contaminated 

ground water. Continued pumping may result in complete dewatering o f  the colluvial 

materials beneath the SWMU because of limited recharge to the area. 

I t  is recommended that the french drain with treatment o f  collected water 

alternative be implemented a t  the 881 Hillside. This alternative was selected using the 

following logic. 

1, The total encapsulation alternative is by far the least expensive but 
requires long term management o f  the site, does not destroy contam- 
inants and aIlaws a contaminant release to the environment. 
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2. The footing drain/source well alternative does not result in 
appreciable cost savings relative to the french drain alternative 
because o f  the high cost o f  treating the water. 

Therefore, the french drain with treatment of collected water aItcrnative is 

recommended because i t  provides positive control of organic contaminated alluvial 

ground-water fIow from the Hillside and treatment of collected water in a cost-effective 

manner. 
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SECTION 6 

PROPOSED IRA 

This alternative involves construction o f  a french drain (trench) to intercept 

all contaminated ground water from the 881 Hillside Area. The downstream face of 

the trench will be covered with synthetic membrane to limit flow from the clean 

side of the trench, The inclusion of the downstream synthetic membrane coupled 

with the continuity o f  the drain will provide positive cutof f  o f  the ground water. 

Water collected from the drain plus a source well a t  S W  119.1 (new withdrawal 

well near well 9-74) will be treated in a new treatment plant. In addition, a sump 

will be built to collect the flow from the Building 881 footing drain. Sump pumps 

will be used to move the footing drain flow to the treatment plant in a separate 

piping system. Eff luent from the treatment plant will be reinjected into the Valley 

Fill Alluvium o f  Woman Creek southeast o f  the 881 Hillside Area. 

The conceptual design o f  this alternative involves a drain keyed into bedrock 

(in order to fully penetrate the soils) and 1,680 feet long. Appendix 2 is the 

subsurface investigation report pertaining to the design o f  the drain. Drainage pipe 

(PVC) inside the drain will flow under gravity to two collection sumps (3-foot 

diameter concrete pipe). Submersible sump pumps will be used to deliver the water 

from the drain to the treatment plant. In order to expedite contaminant removal 

from SWMU 119.1, a withdrawal well near well 9-74 will also be pumped and routed 

to the treatment plant in separate plumbing. 

The ground water collected will be treated using a UV peroxide system An 

existing building will be modified as an enciosure for  the water treatment system to 
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protect weather or temperature sensitive components. External water pipes will be 

buried approximately four feet to protect against freezing. Major components of the 

treatment system include: 

1. 
2. Two 15,000-gallon effluent tanks. 
3. Roughing fiIters. 
4 Piping. 
5 

Two 15,000-gallon influent surge tanks. 

Associated pumps, gages, and valves. 

1. UV/peroxide equipment. 
2. Parallel system of F U L F L O ~  filters. 
3. Sump pump. 
4. Associated pumps, piping, gages, and valves. 
5. Support equipment for treatment units, including a hydrogen 

peroxide supply tank and feed system for the UV/peroxide 
process. 

As shown in Figure 6-1, ground water and footing drain water will be pumped 

through roughing filters, to remove suspended solids, and then pumped into the surge 

tanks. The flows from the different sources are expected to be variable. The surge 

tanks will ensure a constant flow through the treatment unit a t  30 gpm, in a batch 

process. These tanks will also provide approximately two days collection potential 

when the treatment unit is down f o r  repairs, cleaning, etc. 

When the treatment is initiated, the water will be pumped from the surge tanks 

through FULFLOR filters to remove remaining suspended materials. The filters will 

be placed in descending order o f  size to remove progressively smaller particulates. 

The water will next enter the treatment unit. 

The UV/pcroxida treatment unit consists o f  an 80-gallon stainless steel 

oxidation chamber, which provides for a maximum ground-water retention time of 
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266 minutes at a constant system ftowratc of 30 gpm. The oxidation chamber 

contains four  medium pressure UV lamps. which are mounted horizontally in quartz 

sheaths. A hydrogen peroxide feed system is used to inject approximately 140 mg/l 

(50 mg/l per ppm of organic contaminants) o f  a 50 percent H202 solution into the 

ground-water feed line. The ground-water/peroxide mixture then passes through an 

in-line static mixer before entering the bottom of the oxidation chamber. The ground 

water then flows through the reaction chamber, passing the UV lamps, before it exits 

the top of the oxidation chamber. As the ground water passes the UV lamps, the 

contaminants will be effectively destroyed to comply with chemical-specific ARARs. 

Following treatment, the water will be directed to an effluent tank before reinjection 

in the Valley Fill Alluvium o f  Woman Creek. The detailed design summary and civil 

engineering drawings are provided in Appendix 3. 
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SEClCION 7 
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APPENDIX 1 

VOLATILE ORGANKC CONTAMINANT DATA FOR 
ALLUVIAL GROUND WATER AT THE 881 HILLSIDE AREA 

I 
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ROCKY FLATS PLANT 
JEFFeRsow COUNTY, COLORADO 

PREPARED FOR: 

1100 STOUT STREET, SUITE 1100 
DENPER, COLORADO 8 0 2 0 4  

A-fOt?: MR. RICHARD ANDERTON 

ENGINEERING SCIENCES p INC 

.. . 

I 

WIWIE  
ENGINEERS, 



! 

1 

Geofechnicai and Materiots Consultants 

June IS, u a a  
Z q i n e s t i n g  Sciences ,  Inc, 
il00 Staut Street, S u i t e  1100 
311ver, Colorado 80204 

Attention: Mr. Richard Aaderton I 
Subject: Subsurface Investigation and Engineering 

Analysis Raport  
I n d u s t r i a l  Waste Facility 
Rocky Flats Plant 
Jaffttrson County, Colorado 
Our Project No, 1 8 , 0 2 3  

Gantluen:  

AgUirre Engineers, Inc, i s  p l e a s e d  to present t h i s  Subsu:face Invastf- 
g a f i o n  and Engineering Analysis Report f o t  the subject grojec t ,  

B r i e f l y ,  the LPindings of t b i s  study indicate t h a t  the progosad storage 
tank structures may b e  supported  on a mat or pad foundation system 
bearia9 on the stiff  to very s t i f r ,  gravally  CLAY. 

Field p e r m e a b i l i t y  tests i n  t h e  area o f  t h e  progosed e x f i l t r a t i o n  
trenclr indicate k values on t h e  order  of 1 - 2 5  t o  1.7 x LO"' cm/SeC. 
Laboratory permeability t e s t s  ace current ly  being run on select soil  
samplas i n  t h i s  area, [Note: A t  the p r i n t i n g  o f  t h i s  report, t h e  
r e s u l t s  of t h e s e  tests are not y e t  complete,) 

Basad on the b o r i n g  hole  information and OUT understanding of  t h e  r e - *  
qufrad excavation depths, d i f f i c u l t  excavat ion  o f  the overburden f o r  
the proposed pipe lines is  general ly  not anticipated, Ettcavutfon af 
trenches in sandy or gravelly s o i l s  may require shoring or e x c a v a t i n g  
trenches w i t h  side slopes of about 2 (tido) Horizontal (:E) and 1 (one) 
v a r t i c d  ( V I ,  

Addi t i 
eluded 

.anal d e t a i l e d  design and c o n s t r u c t i o n  reCorrrmendatFoas age fa- 
We appreciate the opportunity  t o  have  in t h e  attached report, 

i 

I 



603613-00001660-054 

I 

J.. .. .: I 

1. .,: 

: 
J?: 

) .  . 
!:.:.a 

i 
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Enginering Scf ences , Iac. 
Our Project NQ. 18,023 
June 16, 1988 . -  
Page Two 

C. 

.. . . . . .  

boen..of service t o  you on t h i s  p h a s e  of t h e  project and Look forward 
t o  serving you on future aspects o f  this project .  

Very truLy yoursl 

I .' AGUIRRE ENGINEERS, INC. 
. .  
!. ... 

EnC: Report 

I cc: 3 seat 
i '  

. _  . 

1 -  . 

. .  

r. 
. I  

7 4  .. . ' )A,&-. I . .* 
2 - 

Richard Rhudy, P.E. 
rojact Xianage: 



TAStE OF CONTEBTS 

FOUNDATION SLAB RECOMMENDATIONS POR '&E 
WATER STORAGE FACILITY . o o o * o o o o - o o o o o o . o o * *  

:. ..I. - ir- ' '.. 

PAGE 

PAGZ 

PACE 

PAGE 

PAGE 

PAGE 

PLATE 

PLATE 
P U T Z  

PLATES 

PLATE 
PLATES 
TABLE 

PAGE 

PAGE 

PAGE 

PAGE 

I 
4 

6 

8 

10 

15 

18 

19 

21 
25 

603613-00001661-054 

' 2  

3 THROUGH 5 

6A AND 68 

7 

8 TaaOUGH 20 

'I. 

I .  



I. a CONCLVSIQNS I. a CONCLVSIQNS 
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The subsurface conditions encountered a t  t.be s i t e  are fairly 

." . .erratic. . Our  boriagr genaraLly,encounterad..TO~SOIL, FZU. MATE- 

. . . RIAL. aad/ot NATURAL SOILS ouarlyinq ..WEAT~EIUD BEDROCK-. NATURAL ' -  

SOILS Were encourtured underlying t h e  TOPSOIL OL FILL MATERIAL 

and overlying WEATHERED BEDROCR. A t  t h e  location of the pro- 

posed water tank pad area, t h e  WEATRERED BEDROCS was not ancoun- 

t a r e d  t o  i t s  terniaar depth  o f  20 (twenty) f ee t ,  Along t h e  

pioposed fa f i l t ra t ion  pipeline alignment, t h e  depth t o  the top  

o f  WEATHERED BEDROCR varied from 4 (four) t a  3 6  ( thirty-six)  

feet ,  and averaged apptoximatsLy 1 8  (e ighteen)  feet below t h e  

ex is t ing  ground surfacer. WEATHERED BEDROCK was not encountered 

i n  t h e  b o r i n g s  along t h e  proposed exfiLtrat ion pipeline. 

Groundwater was encountered i n  Borings 1, 8 ,  9 and 13 a t  depths 

o f  9 (nine9 t o  28  (twenty-eight) feet, respect ive ly ,  below t h e  

e x i s t i n g  ground s u r f a c e ,  a t  the time o f  d r i l l i n g  o p e r a t i o n s  

(May 1 9 ,  2 4  and 25 ,  1 9 8 8 ) .  Where p o s s i b L e ,  groundwater l e v e l s  

were r e c h e c k e d  00 May 2 5 ,  1988 ,  This corresponds t o  either 7 

* .  . Cseven9 days or 1 Jday) aftez completion of drilling operations- 

A t  & h i s  t f m r ,  t h e  groundwater i n  Borings 3 through S t  8 and 9 

ranged f r a  depths o f  3 (three) t o  4 ( f o u r )  f e e t .  Groundw8fer 

Levels could not b e  rechecked for Borings 1 ,  6 ,  and I 3  through 

. Lb.,. because of-backfill requitentents by. Rockwell Internation-  

. 4- al;- NO groundwater  was encountwed i n  Borfngs 7 and 10 ttrrough - .-.:; , ' *  

120 
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It is our o p f a i o a  that t h e  proposed cask structures may be sug- 

portad an a mat or pad f o u n d a t i o n  system b e a r i n g  on the s t i f f  

: . to.  very s t t f f , . . g t r a e L L y .  CLAY, NO exgarui m... soils.-were encouD' 

terad a t  t h i s  pregosed. tank .structure Loeation. 

.. .. . .  

Field permeability tests, in t h e  area o f  the progosed exffltrr- 

tfon t r e n c h ,  indicate  k values on t h e  order o f  1 . 2 5  t o  1.7 x 

10'' cm/sec. T h e s e  values a re  indicative of material w i t h  a 

very Low rate of parmaabil i ty .  As requested, l a b o r a t o r y  p a n e -  

a b i l i t y  tests  are currently being run on select Soil samples 

retrieved from t h e  same area, At the p r i n t i n g  o f  this repor t ,  

, I 

the results of  t h e s e  tests  a r e  not y e t  c-plete. Prelimha- 

results indicate t h a t  the p e n n e a b i l i t y  rates o f .  t h e s e  L a b o r a -  

t o r y  samples w i l l  be similar (on the order o f  magnitude) t o  t h e  

f ie ld  p e r m e a b i l i t y  tersts. 

B a s e d  on t h e  b o r i n g  information,  and our understanding of ra- 

qufred excavation depths, difficult excavation . o f  t h e  over-bur- 

den s o i l s  far t h e  proposed p i p e l i n e  t r e n c h e s  is generally n o t  

ant ic ipated .  Coastractioa o f  t h e  proposed infiltration p i p e -  

Line trench w i l J .  e n c o u n t e r  WEATHERED CLAYSTONE 3EDROCX ht 

depths o f  f t o m  4 ( four)  t o  36 ( t h i r t y - s i x )  fest below the Wfst- 

fag ground. surface. The excant ion  condition o f  this mtatatfal 

is anticipated t o  be mostly i n  t h e  medim a d  range- 

- . .. 
615207 Page, 2 
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Due to. the-cohesionless n a t u r e  o f  some o f  t h e  NATURAL SOILS 

and high groundwater conditions along portions oe t h a  piperine 

' .aL&qnxtaot,; c o ~ ~ i d a r a t i o n -  should ba gkvm to the. trench ride 

- $Lapa stability. The. trench.aidewalls caa be either shored or 

sloped t o .  anglers of about. 2 *(two)  .Horizontal  (E) t o  1 . (one)  

Vartfcal (VI ,  

. 

Addi tFonal  design and construction recammendations are contain- \ 
ed in various sections o f  this reporr. 

. ... I. . . .  

.. . .  .' . - . . ',3:" . . :y . .  

I , .  
. . .  
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2.0 SCOPE OF s m  

This report p t e s e n t s  the .results of  our Subsrurface Iaver t fg8-  

e:  '*.id-* .tfon:aad, ~ i n e e r f o g ~ ~ A a a i y s f i ,  at*;the sfta a f  tha ~ X O Q O S ~  . fadus- 

t t i a L  Warts Facility, . t o  be L o c a t e d  a t  t h e  R o c k y  Flats Plant, 

Seffuson..Caunty, Colorado (see P l a t e  11 This p r o j e c t  w i l l  

consist o f  the irrshllatioo of p i p e  for inf i l t ra t ion  and exffl-  

t rat ion  tzenchet. A d d i t i o n a l l y ,  a sump and pipeline System 

. w i U  t r a n s p o r t  t h e  collected groundwater  to the treatment facil- 

i t i e s  i n  Building 830, A pad t o  support  t h r e e  LS,OOO ( f i f teen  

t h o u s a n d )  g a l l o n  storage tanks w h i c h  w i l l  be c o n s t r u c t e d  just 

s o u t h  o f  Building 830.  

I 
. T h e  scope o f  this study was to: * I  

1. A)  I 

B) 

C )  
I 
I - *  0 )  

I '  

E) 
. ,  

ExpLorc the subowface coadit ioas  w i t h i n  t h e  g r . o j e c t  
area and col lec t  samples. 

Test the samples recovered, 

Analyze and evaluata the data obtained. 

Recommend t h e  most suitable types and depths o f  founds- 
tfon for t h e  ~roposad water tank structures, 

Provide recommendations f a t  i n s t a l l a t i o n  o f  the gro- 
posed pigdiuas, 

Datermfnr t h e  permeability of the sofls i n  the afaa or  * 

the proposed axfiltration trench.  

E v a l u a t e  groundwater c o n d i t i o n s ,  soils construction 
sequences and procedures. 

- 

I .  
I . ?, The f i e l d  work caasisted o f  drfllfng a series of  UglOratOV 

borings, in order  t o  obtain disturbed and relat ively  'wdfs- 
. .  . .  - 

Page 4 
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turbwi samples f o r  Laboratory t o r t f b g .  Tbe saxugler tecoveted 

w u e  vfrqrlly iuargected, and various laboratory t e s t $  were p a t -  

--.-...a fona.d.on. t h a n  .te:ettaluate- their physical rad mechanical groper- 

t ies .  . .  . .  

.. . .. . . . .  

The s o i l  and rock parameters t h a t  we d e f i n e d ,  in conjuactioa 

with r e s a t s  o f  observations made on the s i t e ,  and p a s t  axgeri- 

ence w i t h  similar subsurface conditions, under simflar Loading 

conditions were analyzed in order to reach the 

presented in t h i s  report. 

. .. 

I 

, 

"C oncL u s i  ons a 

61523.6 ?age 5 
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1 

The f i e l d  invastigafion consisted o f  drilling 1 (one) explora- 

= - - e >  tory baring a t  th6 proposed storage tank *structure location and 

... 1.5 (f&fteen) b o r i n g r  along . t h e  proposed route of*the infiltia- 

. .. t fon/o%f i l t tat ia  *trenches (Plate 2 )  and associated p i p e l i n e s .  

T h e  borFngs were drilled on May 18, 19, 24 and 25,  1988 using a 

truck-mounted, auger-type drfllfng rig.  

Our d r i l l i n g  rig was equipped w i t h  4 ( f o u l  i n c h  diameter, solid 

stem, continuous f l i g h t  power augers. The augers were usad i n  

cleaning t h e  hole t o  t h e  d e p t h  a t  which a sample and/ot Penetra- 

tion Test (3T) was desired. The augers were then removed, and a 

2 (two)  fach i n s i d e  diameter (Z.D.1 California Spoon Sampler was 

subsequently driven w i t h  blows o f  a standard hammer w e i g h f n g  3.40 

(one hundred f o r t y )  pouads add f a l l i n g  M d i s t a n c e  o f  3 0  ( t h i r t y )  

inches. 

The sampler was first seated l (one) inch into the b o t t a n  o f  t h e  

hole, and t h e n  d r i v e n  an a d d f t i a a a l  12 (twelve) i n c h e s .  T h e  

. auntbat o t  blows required. t o  drive the sampler t h e  last f o o t ,  o r  

a fraction thereof, constftutss thk PT. 

T h i s  PT i s  similar t a  the Standard P e n e t r a t i o n  Tart (SPT) de- 

crczibed La ASTM Designation P 1586-67 (Reapproved 1 9 7 4 1 ,  The 

615211 
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i 

and dsrcsfty o f  the materia tested. ,The PT results are shown on 

t h e  Log of  Exploratory Baring%, Plates 3 through 5 ,  

. .  - 
* .. . T h e  B o t i a g  locatfoas~wete~pbysically.. surveyed. i n  .the fwd by 

Aguizrb: Eagfaaars, , Zne, by taping or *pacing. distances. from stak- 

ed Locat ions  provided along the proposed p i p d i n e s  and inff l tra- 

tion trench. (Note: The proposed e x f L l t r a t i o n  trench stat ion-  

ing is taken o f f  the provided s t a t i o n i n g  t o t  t h e  infiltration t t 
i 

tEench. See Plates 3 through 5 for stationing o f f s e t s . )  Boring 

elevations ware interpolated fram the s i t e  plan provided t o  US 

by Engineering Science, Inc. 

These b o r i n g  elevations and locations are adequate for t h e  put- 

pose.of t h i s  repoxt, but should be considered as only agpro%:f- 

mate f o r  any other use. 

..- 
I 

t 
i .,:, 
I l i  

! 
' f 2. 

615212 

.. 

Page '7 

-. 



... 
. .  . .  . .  

, I.. 
%* 

4.0 , SITE CONDITIONS 

The proposed Industrial  Waste Faci l i ty ,  which includes stazage 

- - :: . tank8;a%otlg*wfth. aswctatad. inf i l t ra t ioa :  and eXfi l t ra t ion ' .p ip8-  . - 
lines, w i l l  be locatad a t  t h e  Rocky--ELats Plant, Locate& in Jef- 

forsoa Co.unty, Colorada. The specific  area i o  which t h e  Indus- 

t r i a l  Wasta FaciLLLty w i l l  be located  i s  known as the 8 8 1  Bill- 

. 

t side, located h d i a t e l y  south o f  the R o c k y  F l a t s  P l a n t .  

I 

The proposed storage tanks w i l l  b e  located d i r e c t l y  south of 

Building 830 .  The proposed storage tanks w i l l  b e  bounded on the 

east by a s m a l l  service road and t o  the west by a rather ste@g 

b i l l  s i b .  

. The topography of the.storage tanks s ita generally consists of a 

moderate slope from west t o  the east and south. The exact loca- 

t i o n  o f  the s torage  tank pad was not known a t  the tSme of our 

exgLotation.  The approxianate e l e v a t i o n s  o f  t h i s  area rariged 

ftomr 5 , 9 7 2  ( f i v e  thousand nine hundred seoentptwo) feat t d  ap- 

praxhatetly 5 ,976  (f ivca thousand nine h u n d r e d  seventy-six) feat, 

.- 

T h e  proposed p i p e l i n e s  w i l l  run east frasr the storage +ankS'and 

than w i l t  branch off i n ' a  southerly direction t o  either t h e  pro- 

gosed 4 n f f L t r a t f a n  or exf i l t ra t ion  tranche%. 

Page 8 615213 
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T h e  topography o f  the p r o p o s e d  pip'eltnar consists of  varied 

slopes ranging from gentle to moderate, generally  i n  a south to  

. . s  5 -8outheasterly : d f r s c t i o n .  Elevat ions ranged ftoln a p p E o x h a k G Y  

. 3,986. ( f i ve  thousand nine  hundred e i g h t - s i r )  .feat t o  a p g r o % h t e -  

Ly 5,894 ( f i ve  thousand, eight hundred ninety-four) faet. 

t A man-made d r a i n a g e  d i t c h ,  runs a p p r o x i m a t e l y  para l l e l  to, and 

immediately south o f  t h e  p r o p o s e d  e x f i l t r a t i o n  t r e n c h ,  A t  the , 

time o f  t h i s  i n v e s t i g a t i o n ,  t h e  d i t ch  contained approximately  2 

(two) t o  3 (three) inches csf water flowing i n  an easterly d i r e c -  

t ion.  

Aa underground gas  Line ran a p p r o x i m a t e l y  p a r a l l e l  t o ,  and i n  

t h e  b a d i a t e  vicinity of t h e  grogosed infiltration t r e n c h  aliga- 

m e n t .  It i s  OUT u n d e r s t a n d i n g  that t h i s  l i n e  i s  abandoned. 

Another underground gas l i n e  waq Locatlad Ln the v i c i n i t y  o f  Box- 

i n g  5. Overhead gowetlines run aldng t h e  existing f a c e  I i n e  

. .  

as well.as across the proposed infiltration t r e n c h  i n  t h e  v ic ia -  . 

i t y  o f  Boring LO. A d d i t i o n a l  u t i l i t i e s  may be on t h e  Site arrd 

. * -all their locations should be v e r i f i e d  p r i o r  to construction, - 
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5 . 0  SWSURPACS CONDITTONS 

Tha snbru1fac8 coadikions e n c o u n t e r e d  a t  the s i t e  are fair ly  

- . .,,.. uratic. O u r  boringr ganatally.  e n c o u n t e r e d  TOPSOIL; PILL' MATE- 

R I A L  .and/or NATORAL SOILS u n d e r l a i n ,  by WEATHERED BEDROCX. The 

generdized s u b s u r f a c e  c o n d i t i o n s  ancountered by our test  bor- 

- i a g s  a€e g t a g h i c a l l y  represented on the Log of BoringS (see 

Platas 3 through 5.) .  

pret these togs ara contained on Plates 6 A  and 6B. 

The Legend and Notes  necessary t o  inter- 

E a c h  o f  t h e  subsurface materials and groundwater condition$ we 

encountered are described i n  t h e  following s u b s e c t i o n s .  

5 . 1  TOPSOIL: w a s . e n c o u n t a r e d  i n  a l l  o f  t h e  b o t i n g s  a t  t h e  

ground surface. t o  approximately 0 . 5  t o  1 ( one )  f o o t  in 

depth. T h i s  material is  not s u i t a b l e  for s u p p o r t  of Stnrc -  

ttrral loads or use as b a c k f i L l  and should be removed. + -  

5-2 FILL MATERIAL: 

Boring 14. 

was e n c o u n t e r e d  i n  Borixgs 6 through 10 and 

The FILL MATERIAL was variable ConSiStfng O f  

'. - gravelly &AX t o  clayey GRAVEL, This  HUL MATERIAL contain- 

d some sandy Lenses, occasioadt rootlets as  well as areas 

o f  severely w e a t h e r e d  claystone bedrock f r a g m e n t s .  This 

PXLL MATERZAL was found t o  be moist t o  very moist,  median ' 

. .  . stiff t o  very stiff, and gray t o  brawn to orange i n  color. 

.. ... .. 

9;. .; . ;k . ) e .  ... According t o  t h e  Unif ied  Soil CSassi f i&t iou .Systam (USGS) 

this FILL MATERIAL crassffied as CL o f  GC material- The 

Page 1 0  615zaS 
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t h i c k n a s r  of the F I U  MATERIAL ranged f t o r p  5 ( f i v e )  t o  21.5 

femt with an average thickness o f  a p p r o x i m a t e l y  1 4  (four- 

teen) feet. . .  

._. 

NATURAL SOILS:. whicix consisted o f  sane gravel t o  .grave&ly 

CLAY; soma sand t o  sandy CLAY; SAND and GRAVEL; and CLBY 

t s e v e r e l y  weathered claystona bedrock t , 

The NATURA& SOILS were found underlying t h e  TOPSOIL or ETLL 

MATERIAL, and ovetlying the WEATHERED BEDROCK. The t h i c k -  

ness of t h e  NATURAL SOIL in t h e  area o f  the storage tank 

structures was not fully penetrated to t h e  boring's maximum 

degth  of 20 (twenty) f e e t ,  T h e  thickness o f  the NATURAL 

SOILS (where paaetrated) aLong t h e  proposed pipelines and 

i n f i l t r a t i o n  and e x f i l t r a t i o n  tranches, ranged fraat 1 (one) 

to 21.5 feet with an average t h i c k n e s s  o f  approximately  7 

(raven) feet. 

T h e  graveLly CLAY, w h i c h  was encountered irr Borings 3, 4 

- through 8 and 10 through 12, contained-a trace t o  801118 

sandl occasional rootlets, and was moist t o  wet, This CLAII: 

utataridl. was found t o  be s t i f f  to very s t i f f  and bLack t o  

dark brown t o  gray i n  color .  I n  accordance w i t h  t h e  USCS 

this gravelly CLAY c lass i f i . 4  as. CL. material. 

..). :: . >. .' 

.?. ,y- . ' . .  
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- The sandy CLAY, which was encourtaxed i n  BoringS 2, 1 2 ,  1 3 ,  

15, a d  16, containad occasional gravels,  occasional sand 

.~euiea , . .ami  was moist t o  v e q  moist.. This CLAY matirid 

was found t o  ba s t i f f  t o  very stiff  and brown i n  color. 

accortdaace with  the. USCS, this material clasosffied as CL-CB 

naterfal. 

In - 

The SAND and GRAVEL, w h i c h  was encountered i n  Borings I, 

3 and S ,  varied from containing some clay to being clayey 

and was m o i s t  t o  wet. This SAND and GBAVEL material was 

found to ba medium dense to dense and light brown t o  dark 

brown i n  color. fa  accordance w i t h  t h e  USCS, this material 

classified as SC-SP and GC-GP material. 
. .  

The CtAY { severely weathered claysfoae bedrock) ,' which  W8S 

encountered in Borings 8 ,  9, 12, 13, and 1 6 ,  contained a 

trace t o  L i t t r e  sand, trace gravel and was slightly calcare- 

o w .  Thfs  CLAY material w a s  found to be very  moist ,  S t f f f  

to very stiff and brown t o  gray w i t h  otange in color. In 

aCcordaoc8 w i t h  t h e  USCS, th i s  matezial c l a s s f f f d  us C L  - - 
. mrterfal. 

5 . 4 .  WEATHERED BEDROCK: consis ted  of  WEATHERED CLAYSTONE BED- 

. ROCg.. Within t h e  proposed storage tank pad =ea, WEATREREO 

BEDROCK was not encountered t o  the boring's tenniaaL depth . 
3;. ' ,.!.I : . . - .  - 

of 50 (fnenty) feat. Along t h e  proposed p i p e l i n e s  aad ta- 

615217 
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f f l t r a t  iba/axf  i l t r a t i u a  trenches, where WEAT€ERED BIDROCI[ 

wa8 encountatad, t h e  depth to the top o f  WEATSZRED BEOREX 

... a *varied from 4 .( Lour.). .to. .36. .-Cthir.tpsix) .feat,* and. avaraged 

approxfmately 14,s feet  belaw t h e  axiotiag ground surface. 

The WEATHERED CLAYSTQNE BEDROCX, which was encountered in 
a l l  b o r i n g s ,  except b r i n g s  L and 13 through 1 6 ,  contained 

a t race  to little sand, was s l i g h t l y  calcareous w i t h  iron-: 

stains n e e d  i n  the fractures,  and was vezy moist .  T h i s  

material was found to be hard t o  very hard and was gray t o  

brawn w i t h  orange i n  Color* 

5.5 GROUNDWATER: was encountered i n  Borings 1, 8 ,  9 and 1 3 ,  a t  

depths of 12, 2 8 ,  13 .5  and 9 feet ,  rsspectively,  below the. 

existing ground surface, during drilling operations (Map 

L9, . 24  and 2 5 ,  19881. No groundwater was encountered in 

the remaining borings a t  the time o f  d r i l l i n g  (May I8,'19, 

2 4  and 25 ,  L988). 

. . Groundwater l eve l s  bn Boringr 3 through Sr and 7 through 

12, were rechecked oa May 25 ,  L988, w h i c h  corresponds t o  

eithez I (one)' day o t  7 (seoea) days af ter  cozupletfoa of 

drilling operations. A t  that t h e ,  the groundwater Leve ls  

had stabilized i n  Borings 8 and 9 a t  depths of 4 ( f o u r )  and 

3 ( three)  feet ,  r e s p e c t i v e l y ,  beLow the e x i s t i n g  ground 

s u r f a c e .  Also at  t h a t  time, groundwater was encountered in 
.- 
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. Boringr 3 through 5 ,  a t  depths' ranging fra 3 ( t h e e )  t o  4 

(faux) feet below t h e  existing ground surface. The remain- 

=- !-iag borings had remainad dry, 

.Groundwater l eve ls  c o u d  n o t  b e  rechecked f o t  Borings 1, 6 ,  

and 13 through L6, because o f  backfilr requirements by 

RockweLL International . I 
I i 

Outing w e t  season periods, the groundwater l e v e l s  a t  the 

s i t e  a r e  expected to rise somewhat due t o  surface water 

infiltration and subsurface groundwater seegaga. Mote ar- 

ratic var ia t ions  may result f rom short  term changes in the 

drainage Located near proposed exfiltration rrancb. It i s  

out oginiorr that. t h e s e  seasonal changes i n  groundwater l e v -  

els s h d u l d  be  considered  during desiga and c o n s t r u c t i o n  

phases of the projec t .  

.I . .. . .  

Pzge 1 4  
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6.0 , &iU ORATORY AND nEGD TESTlNG 

ALL soiL and weathered bedrock samples recovered were p h y s i c k l y  

--,-  inspected and: ~ t s u a l l y  classified in. t h e  laboratory 'by t h a * - P r o j -  

. a c t  G e o t e c h a f a a l  Engineer, Representative samples were then. 

Ssdectad  f o t  laboratory tests  t o  helg define the g a o t a c h n i c a l  

p r o p e r t i e s  o f  t h e  subsurface materials, The testing progxant 

consisted o f  performing the f ollawing tests :  Swell/Coasolida- 

tion, Gradation A n a L y s i s ,  Natural Dry Density, Nattval Moisture 

Content, Atterberg L i m i t s ,  Laboratory  Permeability and Fie ld  

Permeability, 

A Swell/Consolidation Test  (see Plate 7 )  was performed i n  order 

t o  estimate the swell or consol idat ion  potential o f  spec i f i c  

subsurf ace ma te t ia l  s . 

Gradation Analysis T e s t s  (see PLates 8 through 20) were petfOM- 

ed t o  estimate the grafa s i z e  d i s t r i b u t i o n  uf. t h e  s o i l s  w h i c h  

c o u l d  be used t o  a i d  i n  c l a s s i f y i n g  t h e  soil, estiinatfng the 

load carry ing  cavacity o f  the materials tested, as well as e s t f -  

mate t h e  penxeabiffty o f  tbfs aateriaf;, This test fs'arso use- 

fuL i n  evaluating t h e  well p o t e n t i a l  o f  the materia tasted. 

. .  
- 

'PJatural Dry Daasity and Natural Moisture C o n t e n t  Tests (See 

Table .Ll , were perfomed to.  detsrmine t h e  density and moisture 

.e- . .- , :-: . 

- .  6. 
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conteat of the soils encountered, tos'evaluate sQpe o f  thafr cam- 

pactfan characteristics, and t o  correlate their  swell potential 

. .  . . w i t h  other tests. . .  . 

Atterberg Limits Tests (sea Table L) 'were performed t o  detewfaa 

t h e  water contents which deeiae the various stages af soil con- 

sistency. T h e s e  a r e  the L i q u i d  L i m i t  CUI, where the soil be- 

haves as a viscous liquid, and the Plastic L i m i t  CPL), where the 

soil begins t o  break apart and crumble and i s  no Longer pLastfc. 

The difference between the LL and PL, defined as t h e  P last ic i ty  

Index (PI) represents t h e  range i n  water contents; through which 

t h e  so i l  is i n  the plastic s t a t e .  These properties are also  

useful i n  classifying the soil accerrding t o  t h e  var ious  S O U  

c lassi  ficatioa systems. 

Laboratory  Permeability Tests 8x8 currently fa progress on se- 

lected samples along the infiltration and exfiltration trenches, 

T h e  samples have bean se t  under a c o n s t a n t  water  pressure i n  

order to: first, satarate t h e  soil; and secondly, determine a 

pennaabiLity o r  .k' value for each sample, A t  t h e  w r i t i n g  of 

this report, t h e  laboratory testa are not yet coorglets. (Nata: 

Sampier have bean subject f Q  a c o n s t a n t  water pressure head 

- 

.. since June 2, 1988 and ate not yet saturated,) 

Palliag Eead F i e l d  Permeability Tests were run in E a t i n g 8  14 and - .s.. .-1. 8 . .  

F;lS221 
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I f ,  along the ptopoaed axffltratfoa trench route ,  A monftor 

tub. and acreen was installed usfag bentonite  seals above and 

:. r- . . - a -  below a scr(wu and,sand.fflter t o  iso late  t h e  test .zone. .. . 

f i 

I 
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BROPOSEP .OePELOPMEr?T 

. .  
. .  

Ow: understanding o f  the proposed project i s  bared OR iafowa- 

t ioa .provtdad.  t o  .us b y  Mr. Richard.  Andetrtoa of. EagineeIfag- 

S c i e n c e ,  Inc.  

The prOgOS8d starage tank faci l i ty  w i l l  conkist of a pad 01: mat 

foundation system supporting three 1 5 , 0 0 0  (fifteen thousand) 

gallon tanks.  

(twenty) by 20 (twenty) feet. 

o r  m a t  w i l l  be pL'aced a t  or close t o  grade. 

The gad or mat w i l l  measute approximatsly 20 

It i s  a n t i c i p a t e d  t h a t  t h i s  pad 

T h e  project w i l l  also include the i n s t a l l a t i o n  o f  agproxlsate-  

l y  2 , 8 0 0  ( t w o  thousand e i g h t  hundred) l ineal  feet o f  pipa  i n  

trenches f o r  i n f i l t r a t i o n  and exfi l trat ion.  Tt is our under- 

staading that the i a f f l t r a t i o n  trench w i l l  b e  keyed into the 

WEATHERED BEDROCX a minimum of 2 (two) feet and act similar to a 

trench drain. Addit ionally ,  a sump and p i p e l i n e  system (apprmi- 

mate ly  1 , 6 0 0  lineal feet) w i l l  t r a n s p o r t  the collected groundwa- 

fez from the infiltration piping t o  t h e  treatment f a c i l i t i e s  Fa 
- .  , 

.- - . ,.auiiding 830, . . . .  .. - 

?age 18 
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8 .0  POUNDATION SLAB RECOMXENDATIONS FOR T9E WATER STORAGE FACILITY 8 .0  POUNDATION SLAB RECOMXENDATIONS FOR T9E WATER STORAGE FACILITY 

i 
. .  

I .  . .  . .  

Beneath a t h i n  layer o f  TOPSOIL, the boring at the storage tank 

.facility. ancounterzed gravelly CLAY t o  9 (nine) feet  underlain by . . 

agpraxiruately 10 ( b n )  feet of SANO and GRAVEL. 

Based on t h e  laboratory test results and our analysis, ft i s  our 

opinion t h a t  t h e  storage tanks can b e  sat isfactori ly  supported 

on the proposed gad or mat foundation, We recrmmand a rnaxhst 

allowable net b e a r i n g  pressure o f  2 , 9 0 0  (two thousand f i v e  hund- 

red] psf be used bearing on t h e  graveLly CLAY material. 

Based on t h e  above design pressure and assuming a r e l a t i v e l y  

stable bearing surface i s  established, to ta l ,  s e t t l e m e n t s  should 

b e  mfnimal ,  

No expansive s o i l s  were encountered i n  t h e  borings at  the stor- 

age tank facilitp. Groundwater w a s  present a t  apptoximatery. 12 

(twelva) feet below the existing ground surface, I t  is not -ti- 

cipated that the existing groundwater Level w i l l  interfere w i t h  

coastructioa or the support functioa o f  the tank facility form&- 

t ioa,  
- 

. '  

The foundation excavation should not be left open for extandad 

periods o f  t b e ,  ATI soft ,  wet,  very Loose, or otherwise dir-  

tubed materials should be removed prior to concrete placement- 
,*. . . yy.* . a * *  

615224 Page L9 
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The bare of t h e  excavatioa should  be observed by Aguirre E n g b  

I I ~ U I I ,  Inc. t o  see that  the soil type eacouatered is as asrumad 
.. I:,. . :’ 
. .  
f .. .. -6. that- adequate. bearing conditions exist, 

* 1’ 

I 

I 1  ! 

i ! j  
. .  

.. . , 
e .  .. ... *.- - . .. . .  . 

.. 

I 

. .  

. .. 
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9.2 

General 

.Th8. borings aLong the. proposed . i n f i l t r a t i o n / e x f i i t a t i ~  

tteacher and associated.. p i p e l i n e  alignments were intendad 

t o  evaluate t h e .  subsurfaca conditions including gerPaeabLI- 

itp tests alarlq t h e  exfi2tratiorr tzench, The d e t a i l e d  s i t e  

and subsurface conditions are presented in Sect ion 5 . 0 ,  

Permeability of Prooosed Exf il t r a t i o n  Trench Material 

As. discussed  p r e v i o u s l y ,  F a l l i n g  Head F i e l d  Permeability 

Tests were run in Berings 1 4  and 15 along t h e  proposed ex- 

f i l t r a t i o n  trench alignment. 

The F i e l d  Permeability Test results ana as fol lowst  

Borinu Location 

1 4  
1s 

L a b o r a t o t y  PotrPeabiLity Tes t s  are currently being run on 

saec t  soil samgles fa the areas of both t h e  i n f i l t r a t i o n  

a r  wall ab the e x f i l t r a t i o n *  trencheil. A t  t h e  p t i n t h g  Of 

. t h i s  report, tha rsrults frcca these tests .are' not yat+com- 

pLata, Based upoa t h e  time a t  which it 3s taking t o  Sat=- 

ate the laboratory saagles, Laboratorjl petmaabi l i ty  ta tes  

... . _ * -  "4.': wFlL . p r o b a b l y  be similar ( o a  the order of magnitude) t o  t h e  - %!', . 
ffold penaaability rate$, 



. I  

, .  

a b i l i t y  o f  t h e  material i n  t h e  area of t h r  exfilttatioa 

.. trurcb. shauf&. be consi.dered poor t o  practfc;illy impermeable. 

ft f s  not a n t i c i g a t e d  t h a t  Laboratory results w i l l  vary 

drasttcally fran t h e  f ield permeability results. 

9.3 fnffztratfan Trench 

As discussed p r e v i o u s l y ,  i t  i s  our understanding t h a t  the L 
iafiltlcatfon trench w i l l  b e  keyed into  the WEATHERED BED- 

I 

ROCK approximately 2 ( t w o )  f e e t .  WEATHERED BEDROCK was 

encountered i n  all the borings al'ong the  proposed infiltra- 

tion t r e n c h  a t  depths r a n g i n g  from 4 ( four )  f e e t  t o  3 6  

(thirty-six) feet below the existing ground surface, T h i s  * 

corresponds t o  WEATBEBED BEDR'OCX elevations ranging fran 

approximately 5,967 ( f ive  thousand n i n e  hundred sixty-SeV- 

ea) feet (Bor ing  6)  t o  5 , 8 8 2  (five thousand e i g h t  hundred 

eighty-two) faat (Boring 12). For specific WEATSERED BED- 

ROCK d e p t h s ,  refer t o  tbe  Log o f  Eortags (Borzngs 6 through 

12) I Plates 3 and 4. 

9.4 Ganeral Trench Excavations 

& most areas of the p i p e l i n e ,  t h e  proeoted p i p e l i n e s  may 

be Safely Supported an t h e  NATURAL SOILSF  FZLL MATERIAL Or 

WZATBERED BEDROCIC. In these area$, no& construction a d  

placement: of  BEDDING MATERIAL, can b e  fdllawed. 
G:. . L :  - . .  

61522'7 
Page 22 



... . . 

.. . . . .. . . . 
603613-00001684-054 ..__. ._ . .. . ... _" - . , . , : i -- . .  . .  > .  . 

. .  

Th8 recoPuPeadad gradation f o r  -this BEDDING MATERTAL i s  as 

Sieve Designation 
-or Size  Percent Passinp 

1" io o 
3 [4& 90 to 1 0 0  
318" a0 to 5s 
so. 4 0 t o  10 
NO. a 0 t o  5 

A long  p o r t i o n s  o f  t h e  proposed p i p e l i n e ,  the t r e n c h  i n v e r t  

Level W i l l  be excavated into WEATBERED BEDROCX, In areas 

whete the t r e n c h  is to b e  excavated i n t o  t h e  WEATHERED BEDd 

ROCX, t h e  C o n t r a c t o r  should be prepared t o .  excavate medium 

hard WEATHERED CLAYSTONE BEDROCK material. 

In t h e  v ic in i ty  o f  borings where groundwater  was encoun- 

tered a t  the time of d r i l l i n g ,  groundwatar: seepage into the 

t r e n c h  excavations should b e  expected, For t r e n c h  BxCava- 

tions penetra t ing  groundwater by only a few feet ,  p m p i n g  

from sulltgs s h o u l d  provide adequate drainage. Por excava- 

t foas  t h a t  p e n e t r a t e  t h e  grouadwater bp mote than a few 

ceet, a moze -kfansive systeat may be requited. 

Zf i n  certain areas t h e  b a t t a m  of t h e  e x c a v a - t f o n  Starts 

" p ~ p t n g " 8  Or appears s o f t ,  t h e  grobkam O O i b  Should ha 

excavated and replaced w i t h  a t h i c k e n e d ,  impraved bedcUnq 
.,y: . 
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Layer, 

(two) feet o f  1 (one) t o  2 ( t w o )  inch s i t u  crushed stone, 

The improved bedding should consist o f  I tooar) t o  2 

: .. 
- *  - . . '  . . .  

I 

I 
i 

c 

.9,5 .Trench side Slooes 

Cuts &a t h e  i n - s i t u  WEATBERED BEDROCX may stand on ae8rly 

v e r t i c a l  slopes for a brief period o f  time. Zowevet, near 

vertical cuts in sandy or gravelly materials cannot be Con- 

sfdered safe ,  even f o r  short d u r a t i o n s . .  The majority o f  
! 

the NATURA& SOILS along the p i p e l i n e  alignment consists of 

gravelly or sandy CLAY material. 

The trench sidewalls can either be cut vertically and prop- 

erly sheeted and braced, or sloped back t o  a safe aagLa f o  11 
i I  

i 

cronfonnanca w i t h  appl icable  OSHA r e g u l a f i a n s .  

It i s  t h e  Contractor's r e s p o n s i b i l i t y  t o  provide a treach 

which i s  safe for his men t o  work i n ,  

Gemrally,  a dry excavation cut in  a gramlar soil can safe- 

Ly stand a t  slopes rangfag from 2 (two) (HI to L (one) ( V I ,  
-. 

Hawever, flatter slopes may be requizad based on t h e  coasfs- 

f tsacy of  the in-situ soils, 
i I. 
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Lo:.o MISCELL~OVS . .  

The aaalysis and fecommendations submitted ia this repwt aze 

.. .based upoa..tbe datal obtained fraa. the 1 (one) soil boring at the 

proposed stotage-tank pad and t h e  1 5 .  ( f i f t e e n )  soil. borfag8 

along the ,proposed i n f i l t r a t i o n  and exfilttatioa p i p e l i n e  align- 

ments parformed a t  the locations indicatad on Plate 2 ,  

t 
I n  any soiLs i n v e s t i g a t i o n ,  it  i s  necessary t o  assume t h a t  Soil 

t 

conditions do n o t  change greatly  from those indicated by our 

Exploratory Borfngs, T h i s  r e p o r t  does n o t  reflect any var i -  

a t ions w h i c h  may occur between these borings. 

The nature and extant o f  ' v a r i a t i o n s  between borings may not be- 

came evident u n t i l  the course o f  construction, For t h i s  reason, 

we recammend that t h e  Aguirre Engineers, I n c .  observe the excova- 

ti on and backfill operations and provide appropriate recommenda- 

tions at  t h a t  time, based on observation and testing. 

I f  variations i n  subsurface c o n d i t i o n s  are encountered durfng 

canstructfa,  t h e n  ft may b e  necessary f o r  a re-evaluation o f  

tha racommeadatfons contained fa this regot t ,  If any unforeseen 

subsurface conditiarrs are encountered, the c o n t r a c t o r  should 

not i fy  Aguirre Engineers, Inc,  pr ior  to proceeding w i t h  the coa- 

rtruc~fon - 

- .  .. 
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In t h e  present report, we have p r e i e n t e d  judgments based partly 

on out  understanding of  t h e  grOgOSad development and p a r t l y  on 

*the datk: we have. obta ined, .  This report meets professional s'taad- 

ards.expected for regorts . .of  this type i n  t h i s  area. . O u t  camp- 

any is. aot responsible f o r  the conclusions, opinions or reeommr!~ 

dations made'by others based on the data we have presented, 

. .  

. . .  
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TOPSOTS 

PILL MATERLAL_: coosfsting of CWlY, gravelLy to G2AWELr clayey, 
so- sandy Lensas, s a  severely weathered claystone brd- 
rock fragments, occasional rootlets,  moist to very moist, 
mrdium staff t o  very stiff ,  gray to brown to otange ( C L ,  
GCI . 

- CLAY:  so10 gravel t o  gravelly, trace t o  soma sand, occasional 
root le ts ,  moist to wet, s t i f f  to vary stiff, b l a c k  to 
dark brown t a  gray (CILI. 

CLAY: some sand to sandy ,  occasional gravels, occasional sand 
Leases, moist to very moist, s t a f f  to very  stiff, brown 
( a - C B  1 

SAND and GRAVEL: some clay to clayey, moist to wet, medium dense 
to dense, l ight  brown tq dask brown tS3-SC to G?-GCI. 

CLAY ( savetelv weathered claystone bedrock) : trace to Little 
sand, traca gravel,  slightly calcareous,  v e r y  moist  , 
stfft '  ta very s t i f f ,  bltown to gray witb orange ( C L ) .  

CLAYSTONE BEDROCK: weathered, t r a m  t o  If t t l e  sand, slightly 
calcatedus, iron stains noted in fractores, vary moist, 
hatd to very bard, gfay to bxown with orange. 

Water,  Tabla Elevation: A t  number of days,  indicated,. a f te r  
d r i l l i n g  . 

NOTES 

The botiags were drilled on May 18, 19, 24 and 25, 1988, with a 
4 (four) incfr diameter, continuous fright,. powvr augrr (Hatat 
because Of access difficulties, Boring 2 location was a l f a i -  
nrtedl . 

(Continued on PLrte I S )  
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(Continued f tk  Plate 4A) 

603613-0000165 

Ir 
m- 

I S  tsfxtrm) fadicater t h a t  1 6  (s ix teen)  blows o f  a 140 (one 

' LT indicates  t h e  b o r i n g  was o f f s e t  from the stationing 3 
three) feet  to the left. 

sttat i f  fcat ion lines reprmsent the approximate boundatft be- 
n rail types and t h e  Wansition may be gradual. 

ha b o t i n g  logs show subsurfacca codditions a t  the dates and loca- 
ions indicated, and it fs not warrmtd t h a t  they a r e  represen- 
atioe of tubsurfacm condftfons a t  other locations and times. 

i n g  l o c a t i o n s  were physically surveyed in the field by 
Engineers, Inc. by tapinq or pacing distances f r o a  stak- 
tions provided along t h e  proposed p i p e l i n e s  and fnffltra- 

,. on trench- Boring a h r a t i o n s  were interpolated from the s i t e  
plan provided to us by Engineering Science, Inc. These boring 

&:locations and e l e v a t i o i l s  are adequate for the purpasa o f  t h i s  

roundwater was encountered io Borinpr I, 8 ,  9, &d 1 3 ,  during 
rfllfng operations (May 19, 2 4 ,  and 2 9 ,  1 9 8 8 1 ,  a t  d e p t h s  o f  
ram 9 ( n i n e )  to 2 8  (twenty-eight) feet b e l o w  the .existing 
touad surf ace. 

here possible, groundwater levels were rechecked on May 2 5 ,  
988. This corresponds to either 7 (seven) days or 1 (one) day 
f t e r  comgletfon of d r i l l i n g  operations. Groundwatrr levels 
ould not be rechecked f o t  Borirrqs I, 6 ,  and 1 3  through 1 6 ,  b e -  
ause of backfill requfrcrntents by Rockwell International. 
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SECTION 1 
INTROOUCT ION 

1.1 SCOPE 

This Title I1 Report provides the plans and specification for 
construction of facilities to implement the Building 881 Hillside 
Remedi a7 Act i on Pl an. Thi s report expands upon information devel oped in 
the Tftle I ,  Preliminary Design Basis Ooculaent for the 881 Remedial 
Action Plan, dated 16 June 1988. The scope of the Title I I  report 
covers the design development of contract drawings and specifications, 
purchase speciftcation for government furnished equipment, component 
checkout (cc) and system operations (so) test procedures, and a quality 
acceptance criteria check1 ist. A detailed cost estimate is included 
under separate cover. 

1.2 PURPOSE OF PROJECT 

The primary objective o f  the Building 881 Hillside Rearedial' Action 
Plan (Project) is to isolate, collect, treat and re-inject ground water 
contaminated with a variety of volatile organic compounds. A conceptual 
design for the project has been developed as a result of Remedial 
Investigation/Feastbility Study (RI/FS) procedures. A Health Risk 
Assessment performed in conjuction with the RI/FS concluded that a small 
but identifiable health risk to the public would occur in the future i f  
no remedial action was performed at the site. Implementation. of the 
recomnended remedial action will eliminate the future risk and result i n  
the removal o f  the contaminants identified as contributing to the risk. 

Preliminary process design and selectfon was performed as a part b f  
the RI/FS and subsequently verified through independent treatabil i ty 
studies initiated by Rockwell and performed by a manufacturer o f  the 
selected system. The selected process for treatment of the volatile 
organics i s  an ultraviolet light (UV)/hydrogen peroxide ("2) system 
and is discussed in detail in the referenced RI/FS. 

R1-3-25 
1-1 
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The T i t l e  I report included prelim 
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nary design o f  a french drain 
ground water interceptor system, sumps and sump pumps, installation and 
equipping o f  interceptor well 1-88, influent piping, modification o f  
exising bui ld ing  830 t o  accomadate the treatment unit,  erectton of a 
combination storage tank/secondary containment pad, storage tanks for 
the influent and effluent, and an effluent re-injection system. 

This T i t l e  I1 report completes the design o f  tl 
faci l  i t i e s  and presents drawings and specifications suitable 
by qualified contractors. 

1.3 LOCATION OF WORK 

The location of this work i s  the 881 Hillside area. Th 

R r e d i a l  
for bidding f 

i 

s area l i e s  
immediately south and east  o f  the Building 881 near the perimeter of the 
plant s i t e .  The UVJhydrogen peroxide treatment unit will be located 
w i t h i n  Building 830 which formerly housed the B u i l d i n g  881 Isolated 
Power System. The storage tanks and tank pad will be located adjacent 
t o  Building 830 as an extension o f  the existing loading dock. The 
french drain ground water collection system and the re-injection trench 
will be located several hundred feet  south o f  Bui ld ing  881 an the 
hillside. The floor elevation o f  Building 330 i s  approxtmately 5,978.S 
feet  above mean sea leva?. The french drain and re-injection are 
approximately 60 t o  85 feet lower in elevation. 

1.4 OESIGN CRITERIA 

The T i t l e  I1 Oesfgn Oocument conforms t o  a l l  prelimfnary 
requlrements as stated in the Preliminary Desfgn Basis Document dated 
16, June 1988, RI/FS Volume I dated 1 March 1988, and the Oestgn 
Cri ter ia  for  Remedial Actjon 881 Hillside, Volume 3 dated 31 May 1988. 
Modification t o  the preliminary design were made during final design. 
Those changes are discussed below, The design information contained i n  
t h t s  document represents requirements as described in Volumes 1 and 2 of 
the Oetign Criteria Manual f o r  the Rocky Flats Plant. 

1-2 
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I. 5 WORK INCLUDED 

A new and functional ground water collection,  treatment and 
re-injection system i s  provided. The treatment process i s  housed i n  
Building 836 which has been modified t o  accommodate the u n i t .  Work 
covered in the construction documents inlcude: 

J 

Rl-3-25 

Approximately 1,800 linear feet  o f  french drain ground water 

Two french drain collection wells and dual well pumps t o  pump 
the collected ground water to  the influent storage tanks; 

A collection well and dual well pumps t o  c o l l e c t  drainage f r o m  
the Building 881 foundatim footing drain; 

A new interceptor well, 1-88, approximately 36 inches i n  
diameter with a 12-inch casing and approximately 20 feet in  
depth equipped w i t h  a submersible well pump; 

Piping t o  connect the f a c i l i t i e s  described i n  items (a) 
through (d) above t o  the influent storage tanks; 

Four tanks located i n  a reinforced concrete pad and secondary 
containment structure. Two o f  the tanks shall be used as 
influent storage tanks and two shall normally be used for 
effluent storage. Provisions have been made t o  use a l l  four 
tanks for effluent storage; 

Influent pumping t o  the treatment u n i t  from the storage tanks: 

UV/hydrogen peroxide pre-engineered treatment system complete 
with control u n i t ;  

Modifications as required t o  Bui ld ing  830 t o  house the 
trratment u n i t ,  hydrogen peroxide feed u n i t  and a small 
uti1 i t y  area o f  approximately 144 square f e e t ;  

Effluent piping t o  deliver the treated water ' t o  the 
i n f i l t r a t i o n  gallery; and 

A greund water infiltration gallery downgradfent o f  the french 
drain system. 

nterceptor trench ; 

1-3 
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A 6 COMPONENT CHECKOUT AND SYSTEM OPERATING TEST PROCEDURES 

Component checkout (CC) test procedures have been defined for each 
item o f  work. These requirements appear in a "Ffeld Quality Control" 
paragraph in the Part 3 - Execution section of each technical 
specification section. Detailed systems operating (SO) test procedures 
have been prepared for the new collection, treatment and re-injection 
systea as a part of this final design effort. The Contractor's 
responsibilities and building operations responsibilities during system 
operating tests are clearly defined in the technical specifications. 

I .  7 REGULATORY COMPLIANCE 

The contract specifications for construction are consistent with 
Federal Statutes, Regulations and Interpretative Rules; and specifically 
reference the Contractor's responsbil ities to partcipate in components 
of the Remedial Action Process, as descrfbed i n  uerfund RemediaL 
Qesian and Remedial Actfon Guidance, OSWER Directive 9355.0-4A, June 
1986. Upon completion o f  construction the Contractor shall be required 
to participate in required activities including: the Prefinal 
Construction Conference, the Prefinal Inspection and Final Inspection 
and Certification. 

The Buyer shall provide a full time onsite inspector with expertise 
in federal construction projects and proceedings. 

BASIS FOR DESIGN 

1.8 GENERAL 

1.8.1 Desicrn Oocumenu 

The documents listed below form the basis f o r  the Facilities 
Engineering design o f  the Building 881 Remedial Action Plan: 

1-4 
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(a) Design Crtteria Manual, Volumes I and 2, Rocky Flats 
P1 ant.  

(b) Dosign Criteria for Remedial Action 881 Hillside, Rocky 
Flats Plant, Volume 3. 

(c) Feasibility Study Report for High Priority Sites, (881 
Hillside Area) Volume 1. 

(d) Preliminary Design Basis Document for the 881 Hillside 
Remedi a1 Action, Engineering-Science , Inc. 

(e) Rocky Flats Plant Standards Manual, Volumes I, 11, and i 

111. 

1.8.2 gual i t v  Assurance 
This design incorporates appl icabl e regulatory requirements 
and design basis far structures, modifications, additions, 
systems and components such that they are correctly translated 
into specifications, drawings, procedures and instructions. 

following are those attributes included in the design: 

R1-3-25 

Facilitate inspectabil ity of equipment ' during 
fabrication, shipping, construction, testing, operation 
and maintenance modes; 

Performance and acceptance criteri a; 

Monitoring instrumentatf on and control requirements 
i ncl uding i nstruments, control s, and a1 arms required for 
operating, testing and maintenance of the facil-ity and 
process equipment; 

Accomodationr for equipment hand1 ing, protection, 
storage, and shipping; 

Optimization of mintainabil ity/serviceabil i ty  of 
equi pment : 

Speci fy material requirements including su:h items as 
compatibility, electrical insulation properties, 
prdtective coating and corrosion resistance; 

1-5 
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(9) ffatarial traceability through drawing and/or 
Specification cal louts, and; 

(h) Personnel safety, and protection of economic investment. 

The Qual i ty Acceptance Criteria Check1 i st is included as 
Section S of this document. 

1.8.3 Des Ian R-ss/Codes and Standard 

A l l  facilities are designed and sized far operation at the 
site elevatfon of approximately 6,000 feet above mean sea 
level. Facilities design has considered the impact of 
comitting the use of existing Building 830 to the Building 
881 Remedial Action Plan and its impact on future site 
uti1 izatian. 

The facilities have been designed with regard to the following 
codes and standards as they apply: 

(a) ACI - American Concrete Institute 
(b) AISC - American Institute of Steel Construction 
(c) ANSI - American National Standards Institute 
(d) ASTM - American Society for Testing and Materials 
(e) AM$ - American Welding Society 
(f) AWWA - American Water Works Association 
(9) IEEE - Institute of Electrical and Electronics Engineers 
(h) IPCEA - Insulated Power Cable Engineers Association 
(i) ISA - Instrument Society of America 
(j) NEC - Natfona? Electric Code 
(k) NEMA - National Electrical Manufacturers Assoc. 
( 1 )  OSHA - Occupational Safety & Health Act of 1970 

(m) UBC - Uniform Building Code 
(n) UPC - Uniform Plumbing Code 
( 0 )  U/L - Undarwriters taboratory 

R1-3-25 1-6 615265 
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1. -nation Contra. The Contractor has been 
instructed that a l l  excavated materials shall be handled 
in such a manner t o  minimize contaminant dispersion via 
awl ian dispersion or leaching. No excavated materfals 
will be transported or stored downgradient o f  the 
proposed french drafn. He is  instructed t o  place i t  as a 
surface fill in the area o f  known contamination. Prtor 

exceeding optimum moisture as defined by Standard Proctor 
Compaction Testing, ASTM 0-698. In general, during 
handl ing, the excavated materials will be thoroughly 
wetted b u t  will n o t  contain moisture t o  the extent which 
would interfere with the Contractor's handl ing equipment. 
Excavated materials in stockpiles will be immediately 

to excavation, soi ls  will be wetted t o  a moisture content i 

stabil ized by covering or other approved means 
inmediately upon conclusion o f  work a t  that partlcular 
stockpile. During final pIacement o f  waste excavated 
material the surface will be stabilized by compaction and 
such covering as may be necessary so that aeolian 
dispersion is minimized. No earthwork will be permitted 
during periods in which the wind velocity exceeds 30 mph. 
long-term erosion protection will be provided by seeding 
and irrigation as required or other means approved by the 
Buyer. Irrigation will not begin u n t i l  a f t e r  the french 
drain and treatment u n i t  are functional. Earthwork 
operations will be planned and conducted in a manner t o  

i m d i a t e l y  placed and compacted a f t e r  i n i t i a l  excavation 
where pract i cab1 e. 

The concrete base supporting the influent storage tanks 
has been designed t o  provide secondary containment w i t h  a 
capacity greater than the volume o f  one tank. 

f 
promote maximum handling efficiency. Materials will be ! 

1 

I 
I 
i 
1 
! 

I 
/ 
I 
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Any excavated materials, as determined by the Buyer's 
Health Physics representative (Radiation Monitor) 
exceeding the criteria for placement as fill will be 
inraediataly segregated from other uncontaminated 
materials and placed in containers provided by the Buyer. 
The Buyer shall arrange for removal and disposal of these 
containers. 

fetv Rmi r e m e a  . The Contractor i s  instructed to 
conform ta Chapter 1 of OOE Order 5480.1, "Environmental 
Protection, Safety, and Health Protection Standards' and 
National Fire Protection Association (NFPA) No 241, 
"Safeguardf ng Bujldf ng Construction and Demo1 i tion 
Operations". All visitors and construction personnel are 
required to adhere t o  all regulations and receive 
indoctrinations which pertain to them. 

Canstructf on o f  these 
facilities will be performed in compliance with tha 
established Rocky Flats Plant Security Program. Rast of 
this project is not located in a secured area. Unless 
the successful bidder can provide ' Q "  cleared personnel 
to perfom all work within the 881 Security Area, the 
Buyer shall provide Guard EscDrts during al l  operatfons 
within the 881 Security Area. 

The Contractor will obtain an approved "Land Use Request" 
for access control prior to entry into the buffer.zone in 
accordance with HSE 20.01, 

th. Safetv, and F~~ i ronmeni . The Contractor is 
rewired to adhere to the procedures established in the 
Rocky Flats Plant Health, Safety, and Environment (HSIIE) 
Manual, and the Plant Policy Manual where applicable. In 

particular, the Contractor i s  required to adhere to Plant 
Policy HMS 3-050,  which requires that a l l  personnel 
allowed on the plant site participate i n  applicable 
radiation exposure measurement programs. All personnel 

R1-3 -25 
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working on the project are required to be fully briefed 
on HSkE rules and regulations that must be followed on 
the project and are required to attend all applicable 
safety training indoctrinations. 

The Specifications expi icitly reference appropriate 
worker health and safety standards. 
The Specifications include a site safety plan, in 
accordance with HSE 24.01. 

A full time Radiation Monitor will be provided by the 
Buyer during all excavation. 

5. m r a t  ion InterruDt ions. The Contractor is required to 
perform all service and utility disconnects and tie-ins 
during normal working hours, insofar as it i s  
practi cab1 e. The Contractor i s requi red to schedule 
disconnects and tie-ins to minimize downtime and 
interruptions to other facilities, and is required to 
schedule all work with Buyer prior to the start of work. 

1.9 REMOVALS 

The following removals are detailed in the Orawings and 
Specificatfans in support of implementation of the Building 881 Hillside 
Remedial Action Plan: 

(a) The entire floor, including equipment mounting pads, will be 
removed in Building 830 in order to facilitate installatton of 
new facilities. A new floor and equipment pads wilT be 
constructed. 

(b)  Abandoned wires and cables in existing conduit runs in 
Building 830 will be removed in order to facilitate 
installation o f  new cables and wires Into conduits to support 
el ectri cal requirements . 

1-9 
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1.10 PROCESS DESIGN 

The treatment process has previously been selected as UV/Hydrogen 
Peroxide. Rockwell has confirmed th i s  process as appropriate f o r  the 
destruction o f  vo lat i le  organics contained i n  the Contaminated ground 
water. Two manufacturers w i l l  be asked t o  submit bids under a 
Government Furnished Equipment (GFE) specification and the equipment 
selected w i l l  be installed by the Contractor. The GFE specification i s  
the subject of Section 3 of th i s  document. 

1.11 CIVIL OESIGN 

\ 

1.11.1 General 
The civ i l  engineering design encompassed the construction of 
the french drain system, the infiltration gallery, collection 
well 1-88, and interconnecting pipelines in addition t o  minor 
earthwork at the site. The following sections provide 
clarification of these items. 

Finished grades w i l l  be as close as practicable . t o  the 
exi sting . 
A l l  buried pipes and ut i l i ttes  shall be protected from future 
mechanical damage by buried warning tapes. 

Final plans and specificatians require the installation of 
physical surface monuments a t  significant points along a l l  
buried structures. They shall include: end points, points of 
curvature, tangent points, and the location o f  branches- 

. 

Final plans and specifications include compaction 
specificatians f o r  a ? l  fill materials including waste fill, 
drain rock, pipe bedding, and f i l ters.  

A l l  surfaces within the required excavation limits w i l l  be 

stockpiled uphill o f  the proposed french drain in'an area not 
proposed fo r  fill placement. This topsoil shall be used for 
reclamation a f  surface areas within the zone of 'expected 

cleared and grubbed. The top 12" o f  soi l  w i l l  be stripped and I 

615269 
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ground water and soil contamination (upgradient of the french 
drain). 

1.11.2 h c h  Drain 

The french drain shall be excavated so that it penetrates at 
least 2' of continuous (uninterrupted by permeable members) 
claystone bedrock. Permeable bedrock mambers encountered in 
the franch drain excavation shall not be considered in 
determination of the design depth, The downstream face of the 
drain and exposed bedrock surfaces shall be lined with an 
impermeable synthetic membrane. The inpermeable membrane 
shall be designed to prevent cowunicatfon between exposed 
bedrock members and to limit flow beyond the drain during 
periods of high discharge or if mechanical failure o f  the pump 
system is experienced. Slush grouting of the exposed bedrock 
surfaces shall be preformed if St is determined durfng 
construction that faults exist in the bedrock members. A 6" 
diameter perforated drainpipe shall be installed at or near 
the bottom of the drain. The drainpipe and upstream face of 
the drain shall be protected with a geotextfle fitter, as 
appropriate. A collection sump shall be provided a t  the low 
point of the drain. The design depth of the sump was selected 
to provide sufficient storage to produce pumping cycles 
compatible with the mechanical equipment selected. 

1.11.3 Well 1-88 

Well 1-88 shall be approximately 20 feet deep. The well hole 
shall be logged during drilling by an experienced engineering 
geologist or geotechnical engineer to document the lithology. 
The well shall be at least 36" in diameter to impermeable 
bedrock and 16" in diameter for an additional 5 feet. It 
shall be cased for its fuT1 length with 12" diameter stainless 
steel well easing, capped at the bottom and provided with 
surface sanitary seals and completion details. The well shall 
have a screened fnterval extending between the bottom of the 
pitless adaptor and the bedrock surface. The well shaTl be 

Rl-3-25 
1-11 



6036 13 - 0000  17 26 - 054 

, .. 
!. 

I .  

. .  
,_.. 
j 

I 

ground water and soil contamination (upgradient of the french 
drain). 

1.11.2 &g@ D r a u  

The fmnch drain shall be excavated SO that it penetrates at 
least 2' o f  continuous (uninterrupted by permeable members) 
cl aystona bedrock. Perrneabl e bedrock rneabers encountered in 
the fmnch drain excavation shall not be considered in 
determination o f  the design depth, The downstream face of the 

impermeable synthetic mmbrane. The impermeable membrane 
shal 1 be designed to prevent communication between exposed 
bedrock members and to limit flow beyond the drain during 
periods of high discharge or if mechanical failure of the pump 
system is experienced. Slush grouting of the exposed bedrock 
surfaces shall be preformed if it is determined during 
constructton that faults exist in the bedrock members. A 6" 
diameter perforated drainpipe shal l  be installed at or near 
the bottom o f  the drain. The drainpipe and upstream face of 
the drain shall be protected with a geotextile filter, as 
appropriate. A collection sump shall be provided at the low 
potnt of the drain. The design depth o f  the sump was selected 

drain and exposed bedrock surfaces shall be lined with an i 

to provide sufficient storage to produce pumping cycles 
compatible with the mechanical equipment selected. 

1.11.3 Well 1-88 

Well 1-88 shall be approximately 20 feet  deep. The well hole 
shall be logged during drilling by an experienced engineering 
geologist or geotechnfcal engineer to document the 1 i thology. 
The well shall be at least 36" in diameter to impermeable 
bedrock and 16" in diameter for an additional 5 feet. It 
shall be cased for its full length with 12" diameter stainless 
steel well casing, capped at the bottom and provided with 
surface sanitary seals and completion details. The well shall 
have a screened interval extending betueen the bottom of the 
pitless adaptor and the bedrock surface. The well shall be 
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groutad for its entire length below top o f  bedrock with neat 
cement grout containing additives to prevent shrinkage. 

l.lX.4 frrfiltration 6allery 

The infiltratfon gallery has been designed to re-inject 
treated ground water into the shallow aquifer fmmediately 
downgradient from the french drain system. The gallery will 
generally consist of an excavated trench, lined with a porous 
geotextile and backfilled with drain rock. Within the drain 
rock a 6" perforated drainpipe will be installed. The total 
length of the infiltration gallery was based upon the need to 
re-inject all of the ground water potentially extracted from 
the french drain system and therefore i s  as long as the french 
drain system with an appropriate factor of safety involved to 
account for system and soil variances. The system consists of 
a multfple pipes network. 

1.11.5 w e c t i o n  S m  

Collection sumps are located on the french drain system and 
the Building 881 foundation footing drain system. The sumps 
shall consist of pre-cast concrete sumps suitable for 
installatton of dual submersible pumps and shall have hinged 
lids with locking hasp. 

I .  12 ARCHITECTURAL DESIGN * 

The UV/hydrogen peroxide treatment system will be housed i n  
existing Building 830. This building was previously used to house the 
Building 881 Isolated Power System. A sheltered storage area was 
subsequently erected adjacent to this facility to store gas bottles. 
The facility i s  now used as a storage shed and all previous mechanical 
equipment has been removed. As directed, the existing building was 
assumed to meet all exlsttng design codes and standards for roof, floor 
and seismic loading and appropriate wind loads. The existl'ng f loo r  and 
equipment mounting pads will be removed. The new floor and equipment 
mounting pads have been designed for anticipated loads. 
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Remodeling consists o f  bui lding an o f f i c e / u t i l i t y  f a c i l i t y  a t  one 
end o f  the existing building. This room will have an approximate area 
of 144 square feet and will be insulated and heated. The remainder of 
the building will house the treatment u n i t  and hydrogen peroxide feed 
unit. The office/utility area will include a u t i l i t y  s i n k ,  an e l e c t r i c  
u n i t  heater, a ventilator,  and emergency eye wash/shower and a work 
bench and storago shelves. A new door and window wit? be installed into 
the treatment area and a new door will be installed t o  the exterior. 
The double door entrance t o  the existing building will be retained as 
the main entrance t o  the treatment area. The office/ u t i l i t y  space will 
have insulated walls and cei l fng wi th  an R factor of 11. Cold water 
will be supplted to  the laboratory space and e lectr ical  outlets will be 
supplied as appropriate. A sump shall be provided i n  the treatment area 
w i t h  pump discharge directed t o  one o f  the contaminated water influent 
tanks. Drainage from the u t i l i t y  sink f a c i l i t y  will be routed to  the 
nearest sanitary Sewer. The safety shower/eye wash station has been 
designed in accordance w i t h  Rocky Flats Plant Standard SMU 101 and HSE 
7.04. 

1.12.1 y t . i l i t y  and Eauiment worts  
Supports and anchorages for items such as pipes and electrical  
conduits and equipment are provided as required. A 1 1  supports 
are designed for the appropriate dead and l i v e  loads. 

1.12.2 f*x 
Existing exterior bui ld ing  finishes and inter ior  finishes i n  
the treatment plant area will not be altered as a part'of this  
work. Areas damaged by construction a c t i v i t i e s  will be 
repaired in l i k e  and kind materfals and finish. The new 
offfcefutiTity walls will consist o f  steel  stud construction 
finished with 5/8 inch wall board sealed and primed and given 
two coats o f  an appropriate interfor ffnish w i t h  color to be 
selected by Building Operations. Interior cabinetry will be 
given two coats o f  an appropriate white enamel paint. Metal, 
i.e, doors, shal? be cleaned, primed and given two coats of 
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paint consistent with environment and use. 
laboratary area w i l l  be ffntshed with floor ti le. 

The floor o f  the 

Structural design elements of the work involve primarily the tank 
storage pad and secondary containment structure. The tank storage pad 
consists of spread footing foundations and pad t o  distribute overall 
loading w i t h f  n design guide1 inet as prescribed by the geotedrnieal 
design report. The pad w i l l  support four 15,000 gallon tanks. The pad 
w i l l  have side walls to act a s  a secondary containment for the contents 
of one tank. The desfgn is consistent with current practice and 
standards. 

Concrete reinforcement I s  designed and w i l l  be placed in accordance 
Reinforcement bars conform t o  with Chapter 7 o f  ACI Standard 318. 

American Society for Testing and Materials (ASl?4) A-615. 

1.14 MECHANICAL OESIGN 

1.14.1 General 

Mechanical design w i l l  include storage tanks, the treatment 
fact1 ity specification, hydrogen peroxide feed system 
specification (as a part o f  the GFE), the french drain suinps, 
Building 881 foundation footing sump, well 1-88 and influent 
transfer pumps t o  the treatment unit. 

1.14.2 t a n b  

Four tanks w i l l  be provided near the treatment unit. Two 

tanks shall be influent storage tanks and two shall provide 
effluent storage. The use o f  insulation on imersion heaters 
for these tanks has been included to  prevent freezing. 
Horizontal ASME welded steel tanks have been selected and 
sfzed a t  15,000 gallons each (9 feat in diameter by 

approximately 32 feet shell length.), 
*. 

1.14.3 

Refer to Section 3 f o r  the Specification o f  these items. 

RI-3-25 
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1.14.4 &ll I-a 

Well 1-88 w i l l  be provided with a submersible well pump o f  
approximately 1/3 HP with a approxinrate 1" diameter r i s e r  
pipe. The well shall be provided with a "pitless adapter" and 
the installation shall provide far replacornant or servicing of 
the pump and mator. The pump selected is capable o f  
delivering the total well capaclty t o  the influent storage 
tanks. 

1.14.5 Sumo Purll~f 

The french drain collection sump shall be provided with two 
submersible sump pumps, each with su f f  i c i  ant capacity to 
deliver the entire discharge o f  the french drain to  the 
treatment unit. The pumps w i l l  have level switches set so 
that one pump functions as a backup unit. Pumps w i l l  be 
equipped with fittings so that they may be removed for 
servicing or replacement without entering the sump. 

The Building 881 foundation drain collection sump shall be 
mechanically equipped similar to the french drain collection 
sump. 

All collection structures shall  be equipped with total izing 
flow meters with surface readouts mounted above the ground 
surface. 

1.14.6 Influent TrgaSfe r P m  

The influent tanks and piping i s  equipped with twa floor 
mounted end suctfon centrifugal transfer pumps designed to 
transfer contaminated influent from the storage tanks to the 
treatment unit. the pumps are controlled from the treatment 
unit control panel and set so that one pump functions as a 
stand by. 

1.14.7 u i n a  830 HVAG 

Buildfng 830 HVAC system is  designed to  provide two zones 
compatible with the occupancies o f  both rooms. The treatment 
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unit room is designed in accordance with the recommendations 
of the treatment equipment manufacturer. The office/util ity 
spacer is insulated separately from other interior space. The 
office/utility room will maintain a minimum temperature of 
69'F with a ventilating fan for summer use. 
The treatment unit bay will not be heated. Ventilation is 
provided by the existing ventilation louvers located above the 
existing double door entry. 

1.15 PIPING 

1. IS. 1 General 

Piping covered under this section includes influent piping 
from the sumps to the influent storage tanks, piping ta and 
from the storage tanks, piping from the effluent storage tank 
t o  the infiltratfon gallery and process and utillty piping 
interior to Building 830. 

1.15.2 bfluent Ptbinq 

All below grade piping installed outside the known ' a rea  of 
contamination (approximately 500 feet upgradient o f  the french 
drain) used to convey contaminated water to the influent 
storage tanks i s  double wall contafnment pipe. Each 
collection sump (not including the Building 830 sump) is 
equipped with a check valve, a manual shutoff valve and a 
frost proof hydrant installed within five feet of the facility 
to allow sampling. In addition each sump in the collection 
system is equipped with a totalizing f l o w  meter with a h v e  
ground readout/fndfcation on the sump pump control panel. 

1.15.3 f e r  PI oi nq 

Transfer piping to and from the storage tank area and the 
treatment facility is single wall PVC solvent ..welded pipe 
below grade. Above grade pipe is galvanized steel which is 
heat traced to prevent freezing. 

R1-3-2; 
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1.15.4 Uf luent .  Pfpinq 

Piping from tha treated effluent storage tank to the 
infiltration gallery is single wall below grade PVC pipe sized 
to accomodate expected peak flow. Above grade pipe is 
galvanized steel . 

1.15.5 u t v  ,Pia- 

Utility piping internal to Building 830 i s  sized to 
accommodate required flows. Below grade uti1 ity water piptng 

laboratory area. All utility water piping located within 
Building 830 is copper with soldered joints. Utility piping 
from the sump and drains to the influent tank is PVC. 

I 
is galvanized steel with a shutoff located inside the t 

I 

I .  16 ELECTRICAL 

1.16.1 

An electrical power supply system design is provided for the 
naw treatment facility and the sump and well pumps. All 
electrfcal equipment i s  suitable for operation at 6,000 feet 
alevatton. All electric installation meets current (latest 
edition) National Elactrtc Code (NEC). New power lines are 
.installed to supply power to Building 830. New conduits are 
run in an orderly manner and grouped in banks wherever 
possible. Conduit i s  steel with appropriate fittings and 
connections. 

1.16.2 Power Sourcep 

Power for the nw treatment unit will be obtained from withfn 
Building 881, designation SWGR81-2. New conduit will be run 
from this panel to Building 830. An existing conduit and 
cables currently provide power to the Building 830 lighting 
panel and appears to be adequate for building utility lighting 
and power receptacles, This system will remain in service. 

Power for collection stations will be provided through buried 
cables from euilding 830. 

1-l? 
Rl-3-25 

6152'76 



, I. 
: , [::. .. _. 

. ... 

603613-00001733 -05 

~ ./; 
.I 

1.16.3 flotors 

A71 motors are rated a t  6,000 feet above mean sea level and 
are provided w i t h  an insulation Class B or F. Motors have a 
minimuno rated service factor o f  1.15 and are selected based 
upon intended use and type o f  service, Motors smaller than I 
HP are furnished w i t h  lubricated for l i f e  bearings. Motors 
used with  pumps are provided as an integral assembly with the 
pump under a single supplier responsbility. Compatibility o f  
pumps and motors are the responsibility of the sfngle 
supp'i iar. 

1.16.4 Lfahtincr and Receotacleg 

Power for lighting and receptacles will be provided as 
described in Section 2.9.2. Existing flourescent lighting in 
6uilding 830 will be rearranged and removed as required t o  
support the treatment plant installation and the new 
laboratory area. Likewise, existing receptacles will be rear- 
ranged or removed t o  accomodate new f a c i l i t i e s .  Receptacles 
are equipped with ground fault  interrupters. 

1.16.5 &aundfnq 

A grounding conductor will be pulled through a l l  conduits per 
Rocky Flats  Standard SE-103, "Electrical Wiring". The new 
treatment system will be grounded t o  the exist ing Building 830 
ground i ng system. 

1.16.6 Wirino and Tdentif icatipn 

Wiring will be i n  accordance w i t h  Rocky Flats Standard SE-103, 
"Electrical Wiring". Electrical system will be identified i n  
accordance with Rocky Flats Standard SE-104, "Identificatlon 
of Electrical Systems". Wire markers will be provided at the 
ends and intermediate p u l l  boxes and junctfon boxes of each 
single conductor: mu1 t l  conductor cab1 e jacket' and each 
individual conductor; shielded cable jacket: and mu1 t icable 
jacket and each individual cable. Each wire marking will be 
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unique and o f  a developed system which may be carried 
throughout the ent i re  building f a c i l  i t y .  

1.17 A M S  AND INSTRUMENTATION 

1.17.1 

Instruments are industrial grade equipment from established 
mnufacturers; state o f  the a r t  type instruments ar8 provided. 
Selection o f  instruments was based on maintainabil i ty,  
provisions for f i e l d  cal ibrat ion,  f 7  ex ib le  operating 
charac ter i s t i cs ,  and materials o f  construction. 

In general, high lave1 alarms are provided on a17 tanks and 
malfunction alarms are provided f o r  a l l  pumps. 

1.17.2 Treatment P 1 ant Contra 1 Panel, UC P- 

the UVIhydrogen peroxide treatment unit is provided w i t h  a 
U n i t  Control Panel which provides f o r  complete operation and 
control o f  the treatment plant functfons in accordance w i t h  
the manufacurers requirements and includes: high temperature 
alarms and shutoffs  f o r  the reactor  vessel and lamp drive 
u n i t ,  temperature gauges f o r  the reactor  vessel and lamp drivr 
u n i t ,  h igh pressure shutoff and alarm f o r  the reactor  vessel 
and pressure gauge f a r  the reactor  vesse l ,  a lamp drive 
moisture indicator and shutoff ,  a low f l o w  indicator and 
shutoff, high and low water level  (from probes in the I n f l u e n t  
tanks) alarm and shutoff ,  a h i g h  water level alarm and.shutoff 
( f r o m a  probe in the ef f luent  tank),  integrated t ransfer  p l a p  

control and hydrogen peroxide feed u n i t  contro l ,  run time 
indicator,  instantaneous and to ta l iz ing  f l ow  indicator, 
amperage and on/off switches f o r  each lamp or banks of lamps, 
an adjustable flow control valve, and a solenoid shut-off 
Valve. UCP-1 fs also equipped w i t h  a tank s e l e c t o r  switch 
indicating which inf luent  tank i s  being used (manually 
selected by the operator) and cannecting the appropriate 
probes t o  the alarm and shutaff circuits. Refer t o  Sectfon 3 
f o r  unit specif ications.  

1-19 
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1.17.3 Mvdrqgen P e r o w  Unit Control Panel UCP-2 

the hydrogen peroxide feed control unit is  operated and 
controlled from the treatment plant u n i t  control panel, UCP-1. 
hdividual on/off/auto switches are provided for each metering 
pump. In the auto mde, control will be from UCP-1. Refer t o  
Sectlon 3 for equipment specificatbns. 

1.17.7 u l d  ina 830 Sumo P m  

The sump i n  Building 830 shall be controlled similar t o  those 
described i n  Section 2.10.5 except that  the control panel 
shall be mounted in conjunction w i t h  MCC-1 i n  Building 830 and 
no flow indication will be provided. 

1.17.4 Nildfna 830 Contro 1 Panei M E - 1  

The main control center for Building 830 will include a main 
power switch and switches for UCP-1 and UCP-2 in addition t o  
switches for the transfer pumps, office unit heater and fan 
motor and 6uilding 830 sump pumps. 

1.17.5 Sumo Pu rno Contro 1 Panels 

Each collection sump pump shall be equipped with an above 
ground control panel w i t h  an on/off /auto  switch. Also 
Included i n  the remote control panel will be the f low 
totalizer. Collection s u p  pumps will be configured t o  be 
selectable between actfve and standby. The active pump shall 
be controlled by level sensors, with a low water s h u t o f f  and a 
high water on. The control panel will be housed in a NEMA 3R 
weather tight enclosure. 

" 

1.17.6 Well 1-88 Control Panel 

The control panel for well 1-88 shall be similar t o  that 
described for the sump pumps in Sectfon 2.10.5, except that 
only one submersible pump will be installed and hence no 
active/standby switching is necessary. Pump operation shall 
be controlled by a low water s h u t o f f  and a high water on probe 
installed in the well casing. 

R1-3-25 
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1.17.8 Ijlpk level 1rt-U- Panel MCP-L 

The two influent storage tanks shall be equipped w i t h  both 
high and low water level probes. The probes shall provide a 
high and low water signal t o  MCP-1 and UCP-1 respectively, 
and, depending upon which tank i s  selected a t  UCP-I, shall 
provtde a low water ( u n i t  shutoff) signal a t  UCP-1 or a high 
water (alarm) signal a t  NP-I. the effluent tanks will be 
equipped w i t h  a high water probe t o  be connected t o  UCP-1 and 
MCP-1 and shall provide a high effluent level alarm and signal 
equipment shutdown. Additionally, a conductive strip level 
element and level indicator will be provided for each tank 
w i t h  the indicators mounted on MCP-1. Sump and well pump 
malfunction will be sent via buried cable t o  MCP-1 w i t h  
indicators signaling the location o f  the alarm. A l l  alarm 
signals will activate an automatic rotary type telephone 
dialer t o  alert the appropriate personnel of the alarm 
condition. 

I .  ia FIRE PROTECTION 

Fire protection for Building 830 and the laboratory area is 
provided by installation o f  two 25 pound dry chemical type 
extfnguishers, wall mounted, i n  the treatment u n i t  area and i n  the 
1 aboratory area. 

A l l  mandoors are provided w i t h  illuminated exi t  signs i n  accardanee 
w i t h  Rocky Flats Plant Standard SE-204. 

The building i s  noncombustible construction throughout and will 
normally be unoccupied. Combustible contents, other than minia!al 
necessary f f l es  and records, shall not be maintained w i t h i n  the 
bui ld i  ng . 
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