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. SECTION 1
~ INTRODUCTION

'I'he Department of Energy (DOE) wishes to pursuc an Interim Remedial

Actxon (IRA), at the ngh Priority Sites (881 Hillside Aren) at the Rocky I-'Iats Plant
(RFP). This interim action is to be conducted to minimize the release of hazardous A ) { :
substances from this Area that pose a potentxal long-term threat to the pubhc health :

and environment,. Although tlus is considered a non-txme-crmcal" interim actxon,

DOE would like to 1mplement thxs action beeause of the length of txme it typxcally»’
_ takes to finalize the. Remedml Invesngatxon/Feanbxhty Study (RI/FS) and Record of

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

Rockwell -International has prepared vthie IRA plan to ident'ify, sereen_, and '
evaluate appropriate remedial action technologies, and'.select the preferred remedial
action for the Area. This IRA 'Pian has been ‘prepared to conform with the
« o ' requirements for an Engmeermg Evaluatxon/Cost Analyszs (EE/CA) as defined in the

proposed National Contmgeney Plan {40 CFR 300, 415(b)(4)]

In March 1987, a remedial investigation under the Environmental Restoration
e (ER) Program [formerly known as the Comorehensive Environmental Assessment and

Response Program (CEARP)) began at the twelve sites comprmng the 881 Hdlszde

Area. The investigation consxsted of the preparatmn of detaxled topographxc maps,
radiometric and organic vapor screemng surveys, surface geophysxcal surveys, a soxl,

gas survey, 2 boring and well completion program, soil sampling and ground and -

surface water sampling. The results of this remedial mvesngat_xon_are prescnted-m

~the Draft l"inal'_RemediaI~ Investigotion Report . for ‘High Prio'rity:_SiteS' (Rockwell ‘

INTERIM ACTION PLAN FOR THE 881 HILLSIDE AREA o v v - :
ROCKY FLATS PLANT, GOLDEN, COLORADO .~ MAY 5, 1980 o o " PAGE 1.1 ~
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S ' Internatxonal. 19asa), A féas’ibimy study Im also conducted for-the 881 Hillside

| Area, the results of wluch are prescnted in the. Draft Feambxhty Study chort for“
ngh Priority Sxtes (Rockwell Intemanonal 1988b) Rockwell hu also prepared a
detanled response to EPA comments on the RI and FS reports (Rockwell Internatxonal
1989). Section 2.0 (Sxte Charactenzatxon) of this IRA plan descnbes the results of
previous investigations of the -88;Hxllsxde. Most of th_e_mformtxon mclqded in
Section 2.0 has been derived ‘feom the RIL r_eport', ‘although chemical data has been v | v {

updated to include ail data collecied through December 1988,

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

L . criteria used to identify and evaluate IRA options.

. Section 4.0 identifies techhically f casiblc. ground wate;-' trea‘tm_ent teeheolagies,
I screens these technologies based on 1mplementabnlxty, effeetiwieness, and costs,
l integrates the preferred ground water treatment technology ‘into alternatxve IRA
options that address the ,objectxves, and screens these alternatxves -‘ based on
i ‘ implementability, effectiveness, and costs. Most of the informatioh_ included m

‘Section 4.0 has been derived from the FS report.

Section 5.0 summarizes the detailed analysis ‘perfor’med in Section 4.-9. and

: ];;ﬁf; _ Section 6 presents the preferred IRA.

INTERIM ACTION PLAN FOR THE 881 HILLSIDE AREA , o o
~ ROCKY FLATS PLANT, GOLDEN, COLORADO MAY 5, 1089 o 7 PAGEL3
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SECTION 2.0

 SITE CHARACTERIZATION
i 21 SITE DESCRIPTION AND BACKGROUND

211 Location and Facility Tvoe

The Rocky Flats Plant (RFP) is lo‘cat‘cd in {,nd_rthcr»n ’chfqrson__ County,

PR s

Colorado, approximateiy 16 miles n_orthw"cst of downtown 'Dgnver- (Figure 2-'1»)". "I'hg
_Plant site consists of a;pproximately, 6,550 acres of federally-owned land in Sections 1
through 4, and 9 through 15, of T2S, R70W, 6th principal meridian. Major buildings '

are located within ban arca of approximately 400 acres, known as RFP security area.

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

The RFP is .a governmcnt-ﬁw_vncd, 'cm'xtractor-obc"fa‘tcd (GOCO) ifa'cilvity. If is
part of g nation-wide u}iclcar Weapon§ rese‘a'rch, devclopm;nt,‘ahd production complex
administered by the Albuquerqﬁ‘: Operations Office of the Us. Dgpartmeﬁt of
Energy. The operating contractor | for the Rocky Flats = Plant }i,s Rogkwell
International. The facilit& ménufactures components for n-uclvcar weapons and has

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

.
-l

it beryllium, and stainless steel. ;Produc'tio'n activities ' include ‘metal fabrication,

i
1
)
1
r
)
i
3
s

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

in the process. Current waste handling practices involve on-site and of f-site recycling

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

'DOE facility. | R S B

INTERIM ACTION PLAN FOR THE 851 HILLSIDS AREA . , S
ROCKY FLATS PLANT, GOLDEN, COLORADO . 'MAY §, 1989 . PAGE1
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[

: xkum ACTION PLAN FOR THE 88t HILLSIDE AREA K - PAGE 2-2 : ;
ROCKY FLATS PLANT, GOLDEN, COLORAD® - MAY S, 1989 641503 g : :




N - _ : 603613-00001492-054

£ : The RFP is currently an interim status Resource Recovery and Conservatxon :

Act (RCRA) hazardous waste treaxment/storage facxlxty In the past both storage and

disposal of hazardous and radxoactwe wastes occurred at on-site locatxons '
Prelxmxnary a:sessments conducted under Phase 1 of the ER Program 1dent1f1ed some
of the past on-site s_torage and dxsposal -locatxons as potential sources of env:ronmental

contaminati‘on.
212 881 Hillside Arca Descriotion o ) ' : {

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

which comprise the 881 ﬁillside Area. These siteé were _inv’estig‘a-ted»as‘ high priority‘ .
1 sites because of clevated concentrations of volarile organic compounds in the ground
water and the close proximity of the sites to a surface drainage. The 881 Hillside
Area is located at the southcast corner of RFP (Figure 22, A brief description of
each site in the 881 Hill_sid_e Area is presented below.
1. ofl Sludge Pit (SWMU 102) - A small pond located south of Burldmg .
. 831 was used for disposal of oil sludges in thé late 19503

' ) 2. Chemical Burial Site (SWMU 103) - A small pxt was used for dxsposal
S of liquid wastes southeast of Building 881 in the early 1960s. ‘

3. Liquid Dumping (SWMU 104) -- An area cast of Building 881 was
reportedly used for disposal of onknown liquids prior to 1969. -

; 4,5. No. 6 Fuel Oil Tanks (SWMUs 105.1 & 105.2) - Two fuel oil tanks are - o
| s . located south of Building 881; they are out of servxce and filled with o
e concrete. ‘
i

{

6.  Outfall Site (SWMU 106) -- An overflow line _from the sanitary sewer
sump south of Building 881 daylights on the slope below the Building.

P 7. Hillside O1! 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 thé oil was collected in a skimming pond
and transported off site. There is an ongomg dnscharge of water from
‘the f. ooting drain.

INTERIM ACTION PLAN FOR THE 881 HILLSIDEAREA - S '
ROCKY FLATS PLANT, GOLDEN, COLORADO - MAY 5, 1089 o | PAGE 2.3

615035 -

f?m%g@m i




— - .\..\\-iu e - ﬂ.mcn = lP u'l.‘o.m
i ~ 8

= 2508

: dVIN 31IS VIUV JAISTUH Les :Z-Z by

PAGE 2-4 .

615036

2_0..0m
EENRS 1

MAY §, 1989

ROCKY FLATS PLANT, GOLDEN, COLORADO

" INTERIM ACTION PLAN FOR THE 881 HILLSIDE AREA

ax T A
S




T SR o 603613-00001494-054

t ' 8,9. Multiple Solvent Spills (SWMUs 119.1 & 119.2) - Two arcas cast of
: : Bmldmg 881 were used for barrel storage bctwecn 1969 and 1972. '

;{ 10, Radloactivc Site. (SWMU 130) -- Soils contaminated with low levels 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 hnc .
leaked on the hxllsxdc southwest of Building 881 in carly 1981. -

12, Drum Storage Aru (SWMU 177) -- Building 885 is currently used for
satellite collection and 90-day accumulation of RCRA-regulated wastes.
The building will be closed and soil remediation addressed under RCRA ' » { :
Interim Status (6 CCR 1007-3). Ground-water contamination will be |
addressed as part of thc 881 Hdlsxde Area RI/FS pcrformed under :
CERCLA. .

2.13 Surrounding Land Use and Pooulation Density

The Rocky Flats Plant is located in a rﬁ_ral areé (Figure 2-3). Theic are no
“public facilities or institutions such as sch'obls. priions, or hospitals within fivé miles"
of RFP. The nearest educational f acili;y is the Sierra Elementary School, which is six
miles southeast of RFP.. Other schools are located in the same _gcneral area, but
somewhat farther from RFP. The‘closc:‘.t‘hospital to- RFP is Bouldcr Memorial
i Hospit'al.-lo‘miles northwest. 'bl'h'e,closcstv park and rec;éational area is the Standiey '
Lakc area, which is approximately 5 miles from RFP site. Boating, picknicking, and
limited ovcrnight camping are permitted. cheral other small barks e.xist in
e communities within 10 miles of RFP. The closest major park, Golden Gate Canyon

State Park, located approximately 15 miles to the sbuthwest, provides 8,400 acres ot'

‘ general camping and outdoor recrcatxon. Other natxonal and state parks are locatcd_

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

[ Some of the land adjacent to RFP_ is zoned ‘for industrial development. l
: Industrial facilities within 5 miles of RFP include the TOSCO laboratory (40-acre site ,

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

’{ , INTERIM ACTION PLAN FOR THE 881 HILLSIDE AREA ' B . : o o
} ROCKY PLATS PLANT, GOLDEN, COLORADO  ~ MAYS, 1989 . o S " PAGE1-§ f
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B | Forest Products yard (2 miles south), the Idealite lightweight aggregate RFP (2.4 miles
s northWest), and the Jeffco Airport and. Industrial Park (990-acre site locatéd 4.3 miles .

northeast). .

Several ranches are located within 10 miles of RFP, primarily in Jefferson and
Boulder Counties. They are operated to broduce erops, rai;é beef cattle, subply milk,

-and breed and train horses. - According to the 1977 Co_lofédo- Agricultural Statistics,

14,000 acres of crops were plantéd in 1976 in Jéffcrson County (total land area of . S
approximately 475,000 acres) and 56,200 acres of‘ crobs were planted in Boulder
County (total land area of 405,760 acres). Crops coamsisted of winter wheat, corn,
barley, dry beans, sugar beets, hay, and oats. Livestock consisted of 9.500 head 6:‘
cattle, 200 pigs, an4'400. sheep in Jefferson Co_ux_lty. and 34,000 head of cattle, 2,300 -

pigs, and 6,500 sheep in Boulder County.

Appmximately‘so percent of the area within 10 miles of RFP is in Jefferson

County. The remainder is located in Boulder County (40 pcfccnt) and Adams éounty

v

(10 percent). According to the 1973 Colorado Land Use Map, 75 'perccnt' of this land

was unused or was used for agriculture, Since that time, portions of this land have

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

a few miles of the buffcr zone. - One such' subdivision is located south ova the

[

Jefferson County Airport and several are located southeast of RFP.

- T ey

A démographic study using -1980 census d_ata (Setlock and Barker, 1985) showé

.> that approximitely {.8 million pco'ple livcd“within 50 miles of RFP in 1980. This was ‘
projected to increase to 3.5 million people by the year 2000. Approximately 9,500 ’ 3
people lived within S miles of RFP in 1980, with a projected increase to 20,000 people

by the year 2000. The most populous sector was to the southeast, toward the center of

\f _ INTERIM ACTION PLAN FOR THE 881 HILLSIDE AREA o . _ '
' ROCKY FLATS PLANT, GOLDEN, COLORADO MAY §, 1989 - PAGE 2-7
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L ‘Denver. This sector had a 1980 populauon of about 555 000 peaple hvxng between 10

(7 ' and 50 mxles from RFP thh 2 pro Jected increase to 1. 5 mxllxon by the year 2000.
. 2.14 me.tnmmnx_m.mmﬂ
2.14.1 ‘I’opography

The Rdcky Flats i’lant is located at an elevation of approximately 6,000 f eet.
above mean sea level The site is on the western margm of the Colorado Piedmont - | ‘ Y.
section ot' the Great Plains Physxographxc Provmce The pxedmont represents an old
erosional surface along the castern’ margm of the Rocky Mountams. It is underlam
by geatly 'dxppmsvsed_xmentary‘ rocks (Paleozoic to C}enozoxc m age) “which are'
abruptly upturned at the Front Range (juat- west of RFP) te form' hogback ridgea
parallel to the mountain frdnt.: ‘The piedmont surface is brbadly rolling and slopes
gently to the cast with a topographic relief of onmly several huadred feet.. This_' relief .
is due both to resistant bedrock units that iocally“"rise' above the surrounc_iing

landscape and to the presence of incised stream-yalleys.
2.1.4.2 881 Hillside Area Geology

' The 881 Hiliside is lacated on the southern f lank of RFP on a slope f rom.the

Rocky Flats surface down to Woman Creek. The following geologxc mformatxon is . : ;
E‘._;_; based on the RI Report (Rockwell Int’ern'ational, l9883),,and the reader is referred to

this report for additional details,

Surficial Marerial

Surficial materials at the 881 Hillside Area consist of the Rocky Flats - i

Alluvium, colluvium, valley fill alluvium, and artificial f ill,'unep’nformably_ ov_erlying :

INTERIM ACTION PLAN POR THE 881 HILLSIDE AREA : : R
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bedrock In addmon, there are a few xsolated exposures of claystone bcdrock. The
s | study area 1s located on the south-f acing lullsxde which slopes down t‘rom the Rocky
| Flats terrace surface toward Woman Creek on the south sxde of RFP Rocky Flats
"Alluvium caps thc »top _-.of Athe slope, and colluvium (slope wash) covers the hxllsxde.
Artificial fill and disturbe’d surficial matcrialr are present around 'Buildin‘g 881 and -
south of the buxldmg to the South Interceptor Dxtch Artxfrc;al f xll overlies colluvium

at SWMU 130 and surfxcml matenals are disturbed in the vxcmxty of SWMUs 119.1 {

e and 1192, Valley fill alluvium is present along the drainage of Woman Creek south"
" of the 881 Hillside Area, and terrace alluvium occurs on the north side of the Woman

Creek valley fill alluvium.

Of particular signif icance »wit'h' respect to contaminant transport in a‘uuvial'
e ground water arc the presence of gravel layers in colluvial materialsv-'overlyingi
bedrock and near surface. These gravels were likely deposited in a south (downslo_pe)_
0 direction by creep and slope wash erosion of the Rocky Flats Alluvittm _aod_ can be
expected to be elongated in the 'north-sou-th direction with rather limited extent _in the -

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

~ Bedrock Material

- | The Cretaceous Arapahoe Formation underlies surficial material§ at the 83!- .
Hillside Area. Six wells were compléted in varxous zones of the bedrock in the 1986
and 1987 drilling programs. The Arapahoe Formatxon beneath the 881 Hxllsxdcv"
consxsts of claystones with interbedded lcntxcular sandstones, sxltstones. and occasxonal
lignite deposits. The Arapahoe Formation was: deposited byv meandcnng___streams A

flowing generally from west to east off the Front Range. _'Sanvdstones were deposited

in steam channels and as overbank splays, and claystones were deposited in back o

INTERIM ACTION PLAN FOR THE 881 HILLSIDE AREA 2 _
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‘ ewamp and floodplain areas. Leaf ‘t'ossils'. orgénic"ma‘tter. and lignite beds were
- encountered thhm the claystones durmg drilling at the 881 Hxllsxde. ~ Contacts
between various hthologxes are both gradational and sharp Bedtock is esnmated to

. "~ dip approximately 7 degrees to the’east.

Claystone bedrock was the most frequently e‘ncbﬁhteree lithology of the
Arapahoe Formation imfnediately'below the 1bediock contact, Wedihe‘red bedreck was ‘ { '
encountered directly beneath surficial materials in all of the boreholes and wells, and v
weathering appears to penetrate as much. as 66 feet below greund surface. The

weathered claystone is also characterized }by _moderate‘ fra‘c_turing and _;hus exhibits

N

higher hydraulic conductivities than unweathered claystone.

Arapahoe sandstonee were eecouhtered : beneath- the 881 Hillside. '-‘These
sandstones are generally _composediof well eorted, subrounded to ropnded,- very fine-
to medium-grained, poorly to moderately well ce_mented’ quartz sand with up to 10% '
lithic fragments, The thickne‘ss of individual sendstone beds ranged f roxg

approximately five feet to twelve fect.
2.1.5 &mmnjmmmmmmiumnlmﬂJEEMMmjmg
2.1.5.1 Sensitive Environments

The Endangered Species Act of 1973 (Public. Law 93-0205), as amended,_ _

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

listed endangered and threatened species. Federal agencxes must ensure that acuons'

authorized, funded, or carried out by them will not Jeopardxze the contmued

existence of any endangered or threatened,specx’es. or resul_t in the destructxon or’

INTERIM ACTION PLAN FOR THE 881 HILLSIDE AREA : ' , o
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'adverse_' modification or critical habitats as determined by the Secretary of the

Interior.

The 881'Hill§iqe Area is .not used, nor intended for use, as a public or

recreational area, nor for the development of any unique natural resource. No unique
ecosystems were found at RFP 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

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

‘I’here ar¢ no flood plains, wetlands, or hxstorxcal/archaeologxcal f eatures at the

881 Hillside Area.
2.1.5.2 Surface Water

Woman Creek is an eastward-f10wmg, ephemeral stream Iocated to the south of -
the 881 Hillside. The stream drams the southern portxon of the Rocky Flats Plant
site, and delivers water to Mower Reservoir and Standley Lake which are respectxvely

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 landfxll to Pond C-2in the Woman Creek dramage. 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. Po'nd C-1 receives

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

L flow in Woman Creek around Pond C-2 and xn_to ‘the ‘Woman Creek channel

downstream. Along Woman Creek and the South Interceptor Ditch, retention ponds

INTERIM ACTION PLAN FOR THE 881 HILLSIDE AREA '
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valley fill has been estimated at 650 ft/yr. Assuming that ground water flows at this
i velocity for about t‘hre,e-q_uaiters of the year (i.e., when saturated), a molecule of a
cgnxervativc solute would travel the 10,000 vfect in the valley fill alluvium for the

3 ~ Hillside to the prdperfy bouhdary in about 20 years (Rockwell International, 1989).

Ground-water flow in the Aripahoc Formation occurs 'primaiily- in the , g

sandstones contained within the claystones. Ground-water recharge to "sa-ndstones
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
f_' _ materials and bedrock. Vcrtiéal gradient data are provided in the RI report
(RQ'ckwcll International, 19§8a). Calculatéd vcrtical.gradients range f ioni' about 2 to
S , 0.3. The presence of unsaturated conditions in somec locations and high vértical
gradients where subsurface mﬁtcrials are continuously saturateﬁ indicates that the

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

Ground-water flow within individual sandstones is from west t§ east. The
maximum horizontal ground-water velocity in sandstoné is estimated at. about 36
E‘*"’ ft/yr. Ground water' moves at these rates only if the sandstonc unit is continuous or
- has good interconnection with an adjacent unit. To date, latcrai continuity of -
‘sandstone units along vstvrike ﬁas been demonstrated to be small and only a fc'w‘

L _ correlations have been made along dip.

s : o i

INTERIM ACTION PLAN FOR THE 881 HILLSIDE AREA . : :
ROCKY FLATS PLANT, GOLDEN, COLORADO MAY 5, 1989 R PAGE 2-14 .
4 i

|

GRS




R v N s 603613-00001503-054

Usable ground water occurs in the Arapahoe Aquifer. Water in sandstones of
the Arapahoe Aquifer are. used for irrigation, ‘livestock watering, and domestic

purposes cast of RFP. ‘,

~ 21.6 Contaminants -- Description and Sources

2.1.6.1 Ground Water Contamination

v g

Organic contamination of alluvial ground water at the 881 Hillside Area is
evident, although the existence of inbrganic contamination in cither alluvial or
bedrock ground water is uncertain at this timye.' This is due to t}ie l_imited‘data on
background chemical conditions forv'alluvial and bedrock ground wéter. Water
quality data from wells 5.5-86 (alluvial) and 54-86 (bcdrock), locatcd southwest of the
plant and‘ upgrédient of all known SWMUs, are fhc only current data available for
characterizing background ground water chcmistry. ~ Although over two years of
quarterly data exist for these wells; the data is considgrcd insufficient for |
background characterization'f or thefollowing reasons: | |

1) the data does not account f or spatial vafi‘ability;

2) for alluvial ground water, the data may not be repfescn’tative of
colluvial ground water chemistry; and

J) for bedrock ground water, thé well is completed in a Laramie
Formation sandstone, whcrcas the bedrock ground water under
evaluation at the 881 Hillside occurs in Arapahoc 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-watcr quahty These data will bc used to evaluate the

nature and extent of morgamc contamination at the 881 Hxllsxde and remedial action

alternatwes that address this contamination for the final RI/FS report. This IRA

INTERIM ACTION PLAN FOR THE 881 HILLSIDE AREA
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only addresses organic contamination of alluvial ground water at the 881 Hillside

Area,

Alluvial g’ro‘dn_d water - is contaminated with various volﬁtile‘ organic-":
| compounds (VOCs). Alluvial ground water at the 881 Hillside Area has been divided
into three groups on the basis of contammant mxgratmn pathway or naturc of the
contamination as follows-

1) The Building 881 footing drain discharge (SWMU 107), i.e., alluvial
ground water discharging to a surface water pathway.

< e .

2) Alluvial ground water bencath or in the immediate viéinity of the 881

Hillside Area characterized by thc presence of VOCs in many of the
wclls. . '
3) ‘Alluvial ground water downgradxent of the 881 Hxlls;de Area beyond__

l’ ' the limits of YOC contammatxon.

For each of thes¢ groups, .,thc nature of organic contamination is"summarized
in Tables 2-1, 2-2, and 2-3. Well lo&ation; are identified on Figure 2-5. Each table
identifies the maximum, minimum, and average concentrations of '_VOCs that were
detected. The chemical-specific ARARs are also idcn;ified in the tables. The footing '
‘ - drain discharge is characterized by low ;:oncentrations of VOCs. On the average, only
methylene chloride an‘d trichloroethene (TCE) exceed ARARs. Ailuvial ground wa{te‘x"'
at the 881 Hillside Area is characterized by significant VOC contamination. ‘I-Iighi

concentrations of VOCs are notably present in the vicinity of SWMU 119.1 at well 9-

74. Downgradient of the 881 Hillvsidc,vthc alluvial ground-water chemistry is

characterized by the apparent absence of VOC contamination. The methylene
’ r chloride and acetone are suspected laboratory contaminants because of thcir pr‘escnce"
’ in associated laboratory blanks, and the 1,1- Dnchloroethene was dctcctcd only once in

well 2-87 at a level near the dctcctxon hmxt
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‘Vinyl Chioride ) 10

‘1,1, 4-Trichloroethane

oy REE

TABLE 2-1
VOLATILE ORGANIC COMPOUND CONCENTRATIONS
ABOVE ESTINATED BACKGROUND FOR BUILDING 881 FOOTING DRAIN DISCHARGE
, ALL CONCENTRATIONS IN ug/l

Reported when the maximm value exceeds Background

Background . ARAR/TSC Max isum Hinieum Average of Wells/Stations in shich Background
Analyte ) Value Value Value o Value ALl Values*® . Value was exceeded

Chtoromethane 10
Bromomcthane " 10

Chloraethane . - 10
Methylene Chloride H
Acetone 10
Carbon =.mc:_ao

1, ¥-Dichloroethene

1, 1-Dichloroethane
:Sm 1.2- 39—262..3“
n:—o..o.o.i
1,2-dichloroethane
2°gutanone )

s S A 5 v 12 | SW4S

u*

o

Carbon Tetrachloride -
vinyl Acetate
Bromodichloromethane
1,2-Dichtoropropane
Trans-1,3-Dichloropropene
Trichloroethene
Dibromochioromethane
1,1,2-Tcichloroethane
uozno:o
cis-1,3-0ichloropropene
~.9—oqo-..<.<m:<aa.n..o..
8rosoform

4 -Methyl -2-pentanone
2-Hexanohe
Tetrachloroethene
1,1,2,2- ::.8.:2.395»

(-]

5 e 5 u 8+  swS

o0 ©

5 . 128 + 3 d 49 e WS

qo—:n:n
Chiorobenzene -
Ethylbenzene
Styrene .
Total -<.o=nu

2000 12 5 - u

E

cceccEcEcCeEcECREECECECECECCECaCECcECcCCECCECEEECEE

VWVVIVMIWOWWN Ve N NVRAVIVIVIVIaNWVte Bt VARVVYV

* No standard, RCRA Appendix §X constituent, :5333 background value is 18C  + - S_:..» exceeds ARAR/TBC

**The average is computed by first determining the arithmetic mean concentration at individual wells/stations and then using 3.- data to’

_ compute the arithaetic mean for the wells/stations in this group. If a datim indicates non-detected, the value used in the computation
© is one-half the detection Llimit. . . .

NS-No Standard. U-Datection Limit. J-Present below Detection Limit. 8-Present in 2!.& ___ = Average exceeds background
Notes: Minimum, Maximum, end Average based on 1987/1968 Quarterly Data.
: -353:1 values baséd on upper Lisit of values found in well $5-86 for atiuvial ..n:n and well 54-86 for bedrock wells.

Wellis/Stations in this group: SWS ] .
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TABLE 2-3
VOLATILE ORGANIC COMPOUND CONCENTRATIONS
ABOVE umH.HIPﬂ.wU BACKGROUND FOR ALLUVIAL WELLS DOWNGRADIENT OF THE 881 EHBSHOH
ALL CONCENTRATIONS IN ug/l

no.x:.uon when :.o maxismum value exceeds Background

Background ARAR/TBC Maximm Niniom Average of Vells/Stations in which Background

!..n;no, : . value value Value . Value Atl  values** . * Value was exceeded

Chloromethane 10
Bromoaethane 10
Vieyl Chloride =~ - 10
Chloroethane . 10
Methylene Chioride 'S
Acetone
Carbon Disul fide
1,1-0ichlorcethene
1,1-Dichloroethane
Trans-1,2-Dichloroethene
Chloroform
1,2-Dichtoroethsne
2-8utanone
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
- Bromodichloromethane
1,2-Dichloropropane
Trans-1,3-Dichloropropene
Trichioroethene
Dibromochloromethane
1,1,2-Trichloroethane
8enzene
cis-1,3-Dichloropropene
2-Chloroethylivinytether
Bromoform .
4-Methyl-2-pentanone
Z2-Hexanone
Tetrachloroethene
1,1,2,2- -«2829.8:.30
-o.:oau
Chlorobenzene
Ethylbenzene
Styrene .
Total x<—!‘u )

Naotes: Minimum, Maxisum, and Average based on 1987/1988 Quarterly Data.

5 5 B+ 2 6+ - 6586, 6686, 0207, 28.38
8+ ‘ s 7T 0287, 32

b
o

6 : [ v 2 0287
U - .

u*

.-vnul-oouomvlulum'

L -] Q

PSSV TUST RV YT ST ST RNV BV ]

oo

~ 2000

CCcCcCceEcecCttCcECEeCcCCECCECEECECCCECCECEGECCC

VWAV WA W

* ._o 2.593 -Q; Appendix IX constituent, therefore background value _o T8C + - Value exceeds ARAR/TBC
**The average is computed by first determining the srithmetic mean concentration at individual wells/stations and then c-.:o S.u data to

compute the arithmetic mean for the welis/atations in this group. 1€ a .r:l .:..:n-n- :S..t:na& :.. value used in the cosputation
‘is one-half the detection Limit.

NS-No Standard. U-Detection Limit. J-Present below. eunoo:o: Limit. B-Present in -.!* + Aversge exceeds vS.SwoSn

Sackground S.cnu based on upper (imit of values found in well 55-86 for alluvial tu:u and well 54-86 for vl.woow ...:u.
Vells/Stations in this group; 6488, 8585, 6685, 6986, 0287, :uw. 4387, 5587
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2.1.6.2 . Soil Contamination

Yolatile - and Sexﬁivolatile organic contamination 6f , s‘bil; -exist at‘ the 881
Hillside Aréa. Volatile organic contamination is not extensive. It occurred in soils
from onl§ 3 of the 23 boreholes that were drilled. The highest concentratioﬁs.
detected for chlorinated sélvcnts were PCE at 190 ug/kg, TCE at 150 ug/kg, and
1,1,I-TCA at vllD ug/kg. ‘However, phthalates occurred regularly ‘and- were the
principal semivolatile contaminant of ‘the sboil..p’artivc_ﬁilatly‘ bis(z-‘ethylhcxyl);ihth‘ilate
(DEHP). fhe maximum conccntfa;ion of DEHP in the soil was 7,216 \ig/vk'g.v 'l'he risk
asiessmcnt conducted as part of the FS for the 881 inll’sidcfArca conclﬁdeﬁ that .
organic contamination ,‘of soilbsibdocs ‘not prcﬁent- an unacceptable risk t»o th§ public
health f r.om direct contact resulting in contaminant intake via a.b'sofption.through the

skin, inhalation of dust, soil ingestion, or ingestion of vegetables grown in the soils. : ‘
2.1.6.3 Surface Water Contamination

Surface waters of Woman Creek and the South Interceptor Ditch flow to Ponds
C-1 and C;Z, respectively, Discharge from the ponds to Wéman Creck islmbvnitorcd in v
- accordance with RFP’s, NPDES permit. Samplin§ of the ponds indicates nb VOCs are
present, -and: radionuclideé, metals, and major ions are within background levelS.
YOCs present in the 881 Buildix‘ig, footing drain are di‘l'utcd and/or volatized bcforé |
the water enters Pond .C~2. - Elevated uranium-i38 occurs in the South Interceptor
Ditch upgradient of the 881 Hillside Area, but Coﬁccntratiohs d;crcasé to'.backgr‘ound.

levels at Pond C-2.
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22 ANALYTICAL DATA

Organic contaminants exist in the ground water beneath the 881 Hillside Area.

Appendix 1 lists the results of volatile organic analyses fro'm alluvial ground water

samples collected at the 8§81 Hillside A‘rca during 1987 and ‘1988. The quality of the

data is currently being evaluated.

23 SITE CONDITIONS THAT JUSTIEY AN IRA

L e -

There is no imm'incnt'thrcat_ to the public heaith and environment ,pdscd by
contaminants at the 881 Hillside Area; however, unacccptabic risk wou}d be posed. to
the public by consumption of contaminated alluvial ground water af or immcdiatcly'
downgradient of tﬁe_ 881 Hillside "Area. Organic’cbﬁtﬁmiﬁants ih.allﬁ_vial ground
water directly beneath the 881 Hillside A’rea' pose thé greétcst _t}hreat'to the public.

health. Although co’nsumption’of this water is not likely because it is located within

the plant boundary, in order to prevent further organic cont’arxiinant ,migration' from
the 881 Hillside Arca that may exacerbate f inal cleanup efforts at the site, an IRA

_will be implemented.

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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f | S SECTION 3.0
IDENTIFICATION OF INTERIM REMEDIAL ACTION OBJECTIVES
| 3.1 DETERMINATION OF REMEDIAL ACTION SCOPE

The overall objective of the IRA at the 881 Hillsid_c Area is prcvgntion of
release and migration. of ﬁlluviat grOund ‘water organic contaminants downgradient._ T {

and the cleanup of alluvial ground-watcr orgamc contamination to within acccptable _ ‘

levels. The effort is to be performed in thc xntcrcst of protcctmg publxc health as

well as the gnv:ronment.

Specific objectives of the IRA are:

o  Contain, reduce, and/or eliminate site organic contaminants identified
as representing possible sources of cxposure to- human and other
potential receptors.

] Reduce or climinate exposure to site organic contaminants by potential
receptors by coatrolling potential contaminant pathways.

o Demonstfate technical feasibility : and environmental and cost
effectiveness of the remedial action.
Although some inprg_ahic constituent conccntrat_ions are above ARAR at the
881 Hillside Arca {Rockwell Intcrﬁétional* 1988b), the. risk asseésment pcrform,cd as
part of thc FS mdncates organxc contammatxon to pose thc grcatcst pubhc health rxsk
Furthermore, background is. not adcquately charactcnzcd ‘to allow accuratc._
dcter‘minaiion of site inorganic contaminants and whether variances from ARARs are
,'” appropriate where backgfound inorganic constituent concentrations exceed ARAR.
The final remedy for the 881 Hillside Area will -éddress .botential inorganic

contamination.

INTERIM ACTION PLAN FOR THE 881 HILLSIDE AREA o o :
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32 Wmﬁnm

Issuance of FONSI® " Present-August 1989

Design o ‘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

33  COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE

J e

Response actions at Superfunc'i'site_s must' mcet two fﬁndaméntél élean’-upv"
requirements. First, they must attain a level of cleanup which, at a minimum, assures
protection of human health and the environment [CERCLA Section 12'l(d)(2),v 42
U.S.C. Section '9621»(d)(2)]. Second, CERCLA cleanups must attain obr exceed ihe
requirements of ail applicable or relevant and appropriate federal and st‘at§ health
and environmental requirements (ARARs). Th_is section identifies and analy‘zcﬁ
ARARs relevant to the IRA at the 881 Hillside Area.  This rc'mcdi‘al action is
considered an on-site IRA; therefo‘re, only substantivc requirements apply. This
section presents ARARs for only .organic contaminants because the IRA is designed to

achieve compliance with only organic contaminant ARARs.

"Applicable s’tandérds' may be defined as substantive environmental protcctiqq
requirements, criteria, 'o:; limitations, promulgated under federal or stat§ law, that
specifically‘addr'ess 8 hazdrdéus substance, pollntant,.éontamihant.‘response action,

'.location., qr other circumstances at a Superfund site. "Relevant and' ﬁppro‘priate'
requirements” are those substantive cnvirbnmental brotection requir‘cments,.
promulgated under federal or state law, that, while not jurisdictionally app;icable to

circumstances at the site, address problcms sufficiently similar to those encountered -

INTERIM ACTION PLAN FOR THE 881 HILLSIDE AREA _ S
ROCKY FLATS PLANT, GOLDEN, COLORADO  MAY 5, 1989 - v . PAGES2
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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 gencral, there are three categories of potential .ARARs‘at any Superfund
site. These categorics are:
; : : o Ambient or c‘hémic;l-spccif ic requirements.
A ) Locational requirements. t
i o . - . '
o Performance, design, or other action-specific requirements. i

Each category is discussed in more detail below.

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

ol 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 of air emission or o

wastewater discharge.

Chemical-specific 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 coﬁsidcrcd. or TBCs. Where

‘background concentrations for constituents ar¢ above the chemical specific ARAR for

|~ that constituent, a variance from the ARAR is appropriate. A summary of chemical
e |
£ ' : ,
o " INTERIM ACTION PLAN FOR THE 881 HILLSIDE AREA .
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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.

33.1.1  Safe Drinking Water Act Maximum Contaminant Levels (MCLs) and MCL
Goals S ' '

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 ihe IRA. MCLS,éie derived from the Safe b‘rinking‘Watcr Act (PL

93-523)‘., They represent the maximum p'c‘rmissible level df ‘3 contaminant in water
which is delivered to the free-flowing outlet of the ultimate user of | a pubiic water
system (40 CFR 141.2(C)}. Maximum Contaminant Level Goals (MCLGs) have also
- been used to dcirclop élcan-up standards at the site. Scctiog 12-1(d) of CERCLA_as ;
amended by SARA suggests that MCI:Gs'_ may be appropriate under certain
circumstances of the release or threatened release of hazardous: subst,anécs. This is
reinforced in EPA’s document entiflcd,' Draft CERCLA Compliance with Other Laws
‘Manual, Volyme II, 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 contaminant_s in 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-specific basis in

consultation with EPA headquarters.

The clean-up criteria for the interim action at the 881 Hillside are based on
MCLs and MCLGs wherever such standards have been promulgated for the
contaminants of concern. Proposed ,MCLs and MCLGs are considered TBCs in this

analysis.

INTERIM ACTION PLAN FOR THE 831 HILLSIDE AREA . B
ROCKY FLATS PLANT, GOLDEN, COLORADO MAY §, 1989 ’ . PAGE 8-4
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TABLE 3-2

SCREENING OF CHEMICAL SPECIFIC ARARS FOR
. VOLATILE ORGANIC COMPOUNDS
PERTINENT 70 881 MILLSIDE AREA IRA OPTIONS

0QYHOT00 ‘NIA10D 'LNVId §1VII ANOOY .

YUY IAISTIH 188 ZHL YOI NVId NOLLOY WIHILNI

AR R

POTENTIAL ARAR REQUIREMENTS

- Remedial_Action

Subpart SDUWA for Use in :
: F T Maximam Special COH Proposed .
_Concen- Contaminant Circumstances Ground Water
tration Level (MCL) SOWA MCLG Quality Standard
Chemical _ timits __(ug/l) (ug/t) (ug/t) ARAR Comment
1,1,2 Trichlorocthane 5 U , - - 0.6 ‘Mone - COH v...ov.om& n..o:.l water quality standard it
g i ) below the compound detection limit.
H Therefore, detection Limit, which is back- -
- ™ ground concentration, is considered T8C.
© . . 8
N . . -
WWG Trichloroethene Su H 0 5.0 | SDWA-KCL is REA -
*  Proposed value
mw ** Limit of detection for analyte
5 m“ @ 5 coR 1002-8, Section 3.11.5 (C), Basic Standards Applicable
- to Ground Vaters of the State, Proposed Amendwents to the
) z mum.n Standards and :nnsouo—on.ua Nov. 1987

T8C - To be cons idered; :5 most recent EPA guidance on the

identification of ARARS states that existing criteria, advisories,
9.:.53. or proposed standards m:oc.n be considered 3.. a chemical

in the absence of a promulgated standard.

S

$S0-8T5T0000 :EI9E09
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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 brozection of

aquatic life and for the protection of human health, based on both_ drinking ‘water

!
'
S

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

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

Criteria are considered neither relevant nor appropriate for this action..

3.3.1.3 Colorado Ground Water Quality Standards

The Colbrado Department of Health (CDH) has broposed groundeatc; quality
standards for many organic combouhds. These are considgrcd TBCs for the
constituents ‘where they_exist.’ It sho‘uld Sé ‘noted' that p‘ublic' comment on these
.standards is ongoing and fhat théy are -subjcct to ch#ng,e. | Some: of the prépose’d
standards are lower than the current standard detec.tion limits f’or.-vthc compounds;of

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

33.1.4 RCRA Maximum Concentration Limits

Owners or 6perat6£s of facilitics that treat, store, or dispose of 'hazardous
Wa;te must ensure that hazardous conétituénts listcd: in 40 CFR 264, Abbendi’x IX, | ' i
entering the grouad wite; from a régulated ﬁnit do not exceed concentration limits
under 40 CFR 264.94.  The concc‘ntration'vlimits include standards for fourteen
compounds, with backgrbuhd used as tbc‘staﬁdard for the othcf RCRA Appendix IX

constituents. These concentratibn'limits apply to RCRA#regulated units subject to

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

that received RCRA hazardous waste after July 26, 1982. This site is not a RCRA-

l INTERIM ACTION PLAN FOR THE 881 HILLSIDE AREA : ’ :
ROCKY FLATS PLANT, GOLDEN, COLORADO MAY §, 1989 PAGE 3-9
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b © " regulated unit and‘ it is'not known that RCRA hazardous ‘wastes are involved with
P o the site. Therefore, the RCRA clean-up critcii'on of background concentrations for

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

considered TBC at this site in the a_bséncc of any human:hcalth-based standards.

332 Locational Reguirements
Locational requirements are statutes or regulations which set resxri;tiqns on . \

_ activities, or limits on contaminant levels, depending on the characteristics of a site

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

T

siting laws for hazardous waste facilities, or sites on the National Register gt' Hi'stqric

R Places. Alsd_includcd are the Wilderness Protection Act and loodplain regulations

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

P Insurance Program.

;:i'»‘ A : - Location-specific ARARs that are relevant and appropriate are the State of
i ‘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 B £ D . Q I 8 ! . 'S .E'.- B . . .

Performance, design, or other action-specific requirements set coantrols or
restrictions on particular kinds of activities' related to management of hazardous

substances or pollutants. These requirements are not ‘trig'gered by the specific

chemicals present at a site, but rather by the particular IRA alternatives that are
t . evaluated as part of this plan.  Action-specific ARARs are technology-based . o

performance standards, such as the Best Available Technology standard of the Federal .~ =

INTERIM ACTION PLAN FOR THE 881 HILLSIDE AREA : !
ROCKY FLATS PLANT, GOLDEN, COLORADO - MAY 5, 1089 - PAGE 3-10
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g - - Water Pollution Control Act. Other cxamples include RCRA treatment, storage and

pe disposal ‘stagdér’ds,_ and Clean Water Act pretreatment standards for discharges to

!:’. publiciy-owned trcatmént W6rkx (POTWs). Action sbécific ARARs for the rc‘m@val

l actidns‘evaluated here ai'e; ihcludcd in Table 3-3. |

.

FEL
2y .

{\' "~ INTERIM ACTION PLAN FOR THE 881 HILLSIDE AREA
; ROCKY FLATS PLANT, GOLDEN, COLORADO .~ | MAY 5, 1969 " PAGE 3-11
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SECTION 4.0
IDENTIFICATION AND INITIAL SCREENING

OF POTENTIAL
IRA OPTIONS

41  SUMMARY OF THE 881 HILLSIDE TECHNOLOGY AND REMEDIAL
ALTERNATIVE SCREENING PROCESS

The 881 Hillside Area FS Report (Rockwell International, 1988b) was prepared
according to the EPA Feasibility Study Guidance_ (EPA, 1985) available at the time.
The initial scre'eninyg process eliminated infeasible, inappropriate and environmentally '

unacceptable technologies. The following technologies were retained after screening:

1. No rcmcdxal action - monitoring only (not considered here)
2. Off-site RCRA landfill

3. Well arrays

4, Subsurface drains

s. Soil-bentonite slurry wall

6. Multi-layer cap

7. Grading and vegetation

8. Surface water diversion

9. In situ immobilization (grouting)
10. Soil flushing

11 UV /Peroxide water treatment
12. Air stripping water treatment

13. Activated carbon adsorption waste treatment

“Technologics were then combined that are complementary and intcrrclatcd, to
form alternatives that address _thc site issues and con‘tr‘ql contaminant pathways. 'fhe ,
three water treatment technoiogies were subjected to a more detailed evaluation to
determine the most cost-effective, reliable trcatmcﬁt system fbr tnclugion with the
alternatives requiriﬁg watér treatment. SARA further requires that élteruativcs. be -

developed that consider: .
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ST

0 ‘Elimination of lodg‘tcrm site yx.nanagcment;
o Reduction of waste toxicity, mobility, or volume;
- 0 Waste containment with little or no treatment;

0 Use of innovativé technologies.

The devclopcd alternatives are as follows:

1. Collection of ground water using a lmé of downgradient wells and a3 source
well at SWMU 119.1, collection of footing drain flow, and reinjection of [
treated water downgradxcnt of the 88! Hillside Area in the Valley Fxll , o A

Alluvium of the Woman Creek drainage;

2, Collection of ground water using a french drain 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 Alluvium of the
Woman Creek drainage;

3 Collection of ground water using a french drain and a source well at SWMU
119.1, collection of footing drain flow t‘rom, and discharge of treated water to -]
the surface, and in situ treatment of sous using soil flushmg, :

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

5. 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 Vallcy Fill
Alluvium of the Woman Creek drainage;

L 6. Immobilization of contaminants using a chemical grout; and

o 7. Collection of ground water using a french drain and a source well at SWMU
‘ 119.1, collection of footing drain flow, recinjection of a treated water
downgradient of the 881 Hillside in the Valley Fill Alluvium of the Woman
?reek drainage, and partial removal of soils to a RCRA permitted disposal
acility..

Three broad considerations, consistent with the National Contingency Plan,

{ were utilized as the bagis for the preliminary screening of developed alternatives:

o o Cost - The cost of implementing the remedial action was considered including ’

g operating and maintenance costs. An alternative whose cost far exceeds that , :

i _ of others being evaluated without providing sxgmfxcantly greater protection 5
: were e¢liminated.

4 INTERIM ACTION PLAN FOR THE 881 HILLSIDE AREA ' ;
ROCKY FLATS PLANT, GOLDEN, COLORADO MAY §, 1989 PAGE ¢-2 oo

615084

————
T




T TR o o 603613-00001541-054

2 b : 0 WW: - Alternatives which do not provide a proven
and reliable muns of addressing the problem were eliminated.

0 Effectiveness - Alternatives which do not. ct’fccuvely 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.
N Of the seven described remedial action alternatives, four of the alternatives

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

welfare, and the eavironment, or were much more costly. without providing

P

significantly greater protection. The following three alternatives were retained for
L detailed evaluation,

b L Collection of ground water using a french drain and a source well, collection
: of footmg drain flow, treatment of collected water in a new treatment plant -
and reinjection;

2. Total encapsulation of source areas using a multi-layer cap and slurry wall
with control of gradients by pumping an internal sump (dcwatcrmg fluids to
be treated at an existing treatment plaat); and v

3. Pump a source well at SWMU 119.1, collect footing drain flow, treat col'lcctcd
water at a new treatment plant, and reinjection.

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

details of the screening process to this point. The detailed analysis of 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, imblementability, and cost. - Also inciudcd is a detaiicd analysis of the

technologies for the removal of organic contaminants from the ground water.

INTERIM ACTION PLAN FOR THE 881 HILLSIDE AREA
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4.2.1 Effectiveness

The criteria forvcvaluation of effectiveness of removal alternatives includes

protectiveness and use of alternatives to land disposal. Protectiveness includes
o protection of the community and workers duribg the removal action; threat reduction &
(mitigation of identified threats); determination of the length of time until protection
_ is achieved; compliance with chemical and location specific ARARs; cqmpliancc with
criteria, advisories and guidances; description of potential ‘expost.xre- to residuals
remaining on-site; and long-term reiiability for providingvcontihu'cd protection. The
effectiveness criteria also includes use of alternatives to land disposal, thus promoti;'xg

utilization of treatment or recycling instead of land disposal.

422 [molementability o N

The criteria for evaluation of implementability of removal alternatives

includes technical feasibility, availability and administrative fcasibility. Technical

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

operation; compliance with action-specific ARARS; ability to meet process efficiencies

or performance goals; demonstrated performance; evaluation of impact of

environmental conditions; and compliance with the SARA rcquiremént that removal
actions should contribute to the efficient performance of long term remedial action to
the extent practicable. Availability includes the availability of necessary equipment,

materials and personnet; availabiiity of adequate off-site trchtmcnt, storage, and

rm e e b e i s e i o, g < v m o e wmee

disposal capacity, if appropriate; and description of post-removal site controls which . : :

INTERIM ACTION PLAN FOR THE 881 HILLSIDE AREA
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will be required at the completion of the action. Administrative feasibility includes
i the likelihood of public_‘acceptance of the alternative, including state and local
¢oncern; coordination 'o_f‘“‘activitics with other agcnciés; and ability to obtain any

{ necessary approvals or permits.

4.2.3 Cost

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.

43 GROUND WATER TREATMENT TECHNOLOGIES EVALUATION

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 for the organic comtaminants of concern. It is recognized that many

Y

companies provide similar treatment systems, and the system ultimately selected for
' installation will be required to provide the same level of cfficiency as that specified

here.

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

10 gpm average flow of contaminated ground water with influent characteristics as

shown in Table 4-1. The effluent quality must meet the chc'mical-specif ic ARARS..
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)
= ‘ TABLE 41
b | BASIS OF DESIGN
; | o | Composite Treatment
) (ug/1). : - (ug/l).
- VOLATILE ORGANICS
g - TCE | 830 Y g
PCE | Y . s5(rBO)” ‘;
5 1,1-DCE 140 9 |
t-1,2-DCE T 7}0v(TBC')
b 1,1-DCA . 9 | 5 (TBC)
'1,2-DCA 53 5
‘ : 1,1,1-TCA 530 200
: L ' ‘ | 1,1,2-TCA 71 , 5 F(TBC)
‘ Carbon Tetrachloride 160 S
| ;r Methylene Chloride o 1 5 (TBC)

TR T LT

Hypothetical composite sample consisting of a flow-weighted average of
organic contaminants in the footing drain discharge (SW-45) at 5 gpm (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

O

INTERIM ACTION PLAN FOR THE 881 HILLSIDE AREA » :
ROCKY PLATS PLANT, GOLDEN, COLORADO MAY §, 1989 PAGE 4-8

} o : 615088




603613-00001545-054

X " The location- and action- specific ARARs, ‘arc.: similar for each of the

T ‘treatment techno’ldgiﬁ, -and are dis_busscd in Section 3. Only air stripping has unique

action specific fcq’uirjem‘ents because it is subject to the Colorado Department of

Health Air Quality regulations for the air emissions,

: 4.3.1.  Activated Carbop Adsorption
43.1.1 Description ' o | ‘

Dariertcd

For the granular activated carbon (GAC) adsorption system, the ground watcxﬁ
I will be pumped through two GAC columns' in parallel operated in downflow fixed-
. bed mode, cach cplumn f ollowed 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 on 2 peak flow rate of 30 gpm, the hydira'ul,ic loading to each

column will be approximately 1.4 gpm/ft Contact time for each column will be

approximately 25 minutes.

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 of 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 . . |

become the lead column, and the shelf-space carbon’ column containing the ] !

regencerated carbon will be put in service as the polishing unit. The carbon column

with the exhausted carbon will then be shipped to an off-site location for‘

i
regencration. j
l : "~ INTERIM ACTION PLAN FOR THE 881 HILLSIDE AREA .
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(e 43.1.2 Effectiveness

GAC adsorptioh- systems have been shown to remove VOCs from contaminated
' ground water to levels that comply with the chemical-specific ARARs. EPA (Federal
be Register, Vol. 52, No. 130, page 25698) has designated carbqn adsorption a "Best

Available Technology" for the removal of seven specific volatile organic compound(s' , g

(including TCE, 1,2-DCA, and !,1,1-TCA) from drinking water. The GAC adsorption
 system that is proposed herc 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 chcmical-spécif ic ARAR concentrations, at which time further treatment
will be unnecessary. The probability of equipment failure will be minimized in this
system because of the redundancy of 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

of 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 are 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 carboh' .

because the use of the containerized and transportabie carbon contactors allows

removal and replacement of the exhausted carbon at a remote carbon reactivation site.

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

: [ ] INTERIM ACTION PLAN FOR THE 881 HILLSIDE AREA
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Y

column itself to the regeneration facility ensures operators are protected from the

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

equipment.

The exhausted carbon is generally regenerated through 2 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 gcncrated which requires disposal at a landfill. Thus, this i '

i

|

|

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

! continuously recycled. Howevers, if the spent carbon was determined to be a mixed
t

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

GAC adsorption treatment in sealed, bt'ixcd-bcd contractor vessels does nof
produce any waste streams or vapor emissions. Nearby cdmmunitics and the
environment should realize 8o safety concerns. This treatment process will
effectively remove organic contaminants from the ground water. Treated water will'
be monitored at the effluent and also at 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.

43.1.3 Implemenrtability

GAC adsorption is a proven technology for removing volatile organics

compounds (VOCs) from 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 of the VOCs to these .

INTERIM ACTION PLAN FOR THE 881 HILLSIDE AREA
ROCKY FLATS PLANT, GOLDEN, COLORADO MAY §, 1989 PAGE 4-10




SRR S 603613-00001549-054

levels. The carbon col.uinns can be shipped and readily installed in the treatment
building. The system 'shoulvdv bc'rcady to operate at full capacity, after initial
adjustments and test runs, within a day.

4.3.1.4 Costs

Results of the treatébility study indicate the carbon usage rate will be 3.1 %

pounds per 1,000 gallons of ground water, based on breakthrough of methylene v .
chloride. At a cost of approximately $1.15 per pbund for regehérated carbbn, the
- annual costs arc estimated to be $18,600 for carbon (based on an average flov) ratev of
10 gpm). The cost of shipping contaminated carbon (as a manif'csted 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. Ann‘ual operation

and maintenance costs and power costs are estimated to be about $9,000.

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

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

4-2. Total cost (Present Worth) of the GAC adsorption system based on 10 percent
i'.fi: simple interest, a 30-year duration of operation, and no salvage value, is estimated to

be about $744,000.

432 Ultraviolet (UV) Peroxide Oxidation

4.3.2.1 Description

UV/peroxide treatment unit consists of an 80-gallon stainless steel oxidation

chamber, which provides for a maximum ground-water retention time of 2.66 minutes

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

contains 4 meédium pressure UV lamps, which are mounted horizontally in qu'artz

INTERIM ACTION PLAN FOR THE 881 HILLSIDE AREA
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| TABLE 4-2
ESTIMATED COSTS FOR CARBON ADSORPTION SYSTEM

Capital Cost Annual Cost

Item o _(Dollars) (Dollars) -
Building improvements, utilitics 150,000 , | | ‘
Carbon Treatment System 68,000 '
Auxiliaries : 11,000 A
(See Figure 4-1). ‘ B
Annual Costsl

Carbon Purchases (~9 loads/yr @ $1.15/1b) 18,600

Shipping (~9 loads/yr @ $3,000 round trip) 27,000

Operation & Maintenance, Power 9,000

TOTAL 229,000 54,600

lBased on a continuous yearly flowrate of 10 gpm

PRESENT WORTIL

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

e et L VM

$54,600/year x 9.427 = ' $515,000
1989 Capital Cost = $229.000
$744,000

s 358 S SR e S i
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sheath;. A hydmgéh _p‘erokide feed system is used to inject approximately 50 mg/1
(per ppm of otg’aui'.c:...c.c.)nta.minants‘).of. a 50 | pcrcen.t H,0, solution into the ground-
water feed liﬁ’c,‘ -Ttg'c' ‘grouvvnd-wa'tcr/beroxidc' mixture thén pisscs through an in-line
static mixer-Bgfore c'ntéring the bottom of the oxidation chamber. The ground water
then flows through the reaction chambef, passing the UV lamps, before it gxits the

top of the oxidation chamber.

4322 Effectiveness

The UV/Peroxide system i; capable of removing all of the volatile organics
from the ground water to levels below the chemical-specific ARARs. Bench-scale )
studies, using 881 Hillside Area water, were conductcd by Pcroxida;ion Systems, Inc.
(Rockwell International, 1988b). The bench-scale testing provided for a dynamic flow
simulation of actual operating cbnditions'of a full-scale UV/peroxide ground-water
treatment system. Parameters investigated during the testing inclﬁdedkhydrogen
peroxide (H202) dosage and 'power requirements, retention time, system pH, gnd
influent/effluent chemical conditions. Coantaminant concentrations were reduced to
non-detectable levels for initial ground-water influent total VOC concentrations of 1
ppm. These rcSults indicate that the UV/peroxide ground-water trcatmenf prdcess is
capable of achieving the effluent critéria. for 'all of 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 routinq
maintenance, but is cxpcctcd to Havc long-term reliability in terms_of operation and
performince. The risk of failure of the system at any time is highly unlikely, Since
the volatile organics are dectroyed in the UYV/Peroxide system, no wastes are
produced which require ultimate disposal. Thus, this tcéhnology provides an

alternative to land dizspesal.
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E’iﬁ A During operation of the UV’/pcfoxidcv ground-water treatment unit, the use of
e hydrogen peroxide, a strong oxidizer, will require that operators arc aware of this

potential hazard. The H,04 feed tank will be 'proper‘ly vented to assure no pressure

buildup. Existing DAOE\and Rockwell health and safety guidelines at Rocky Flats
regarding operator safety while working with St:ong oxidizers will be followed. UV
lamps operate utilizing high veltage, and thus caution must be used when working

with the system and during the periodic replacement of the UV lamps. ' ‘

Nearby communities and the environment should realize no safety concerns as’
this treatment process will effzctively dcstfoy ground-water contaminants. Treated
water will be monitored to ensure contagﬁinants are within regulatory guidelines
before being releassd to the environment. No short-term safety cbncerns for nearby
communities and the environment are anticipated during implementation of the

process.

4.3.2.3 Implementabiiity

UV/peroxide oxidation is an innovative technology for the complete

destruction and detoxification of hazardous organic compounds in aqueous solutions.
r Although the techrolony is re! :ﬂ:fvelyvncw and has had limited application in the
E field, SARA requirss EPA 2 prefer .remcdial actions that significantly and
permanently reduce the rtoxicity, vm‘obility,' or volume of hazardous wastés by'v

employing innovative technologiss that result in the destruction or detoxification of

the wastes.

Demonstrat>d perfarmanse of the UV/peroxide ground-water treatment system

[PUCT

has been somewhn: !lmitcd oo o the relatively new development of the process.
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" "However, Peroxidation Systems, Inc. has 6 UV/peroxide units currently operational or
~ on-line and ready for operation. One of these units is located at Rocketdyne’s Santa

Susana facility in California. Pilot scale operations were performed by Peroxidation

Systems, Inc., on rround water containing. Vocs (TCA, TCE, etc.) at system flow rates
of approximately 20-40 gpm. Results from the pilot scale testing were favorable, and
o a UV/peroxide ground-water trzatment unit has been purchased, set-up, and site

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

-

visited and appeared to be 3 low maintevna‘ncc', h.i‘_ghly effective ground-water
treatment unit, This system was treating gfound water with TCA 'concentrat‘ions.
significantiy lower than those found at the 881 Hillside (approximately 7 ppb).
However, the trentment process had initially treated ground water with much higher

-

congentrations. Dused upon actyzl bench scale results using 881 Hillside ground water
and information reccived rersrding currently  operating treatment systems, the
innovative UV /p-roxide ground-water treatment system appears to be a reliable

treatment techncol uy.

Operating 2nd maintenance requirements for the UV/peroxide treatment

system are relativ-ly minor, The svstem will require approximately 20 kW of power

and 2,100 pound:/v2ar of 350 perosnt Ha04 solution for normal operation. Routine

' b -
L maintenance of '~ squirsent 1o vired and the UV lamps will require replacement
' approximately ¢v:rv -6 montt . Routine syétcm maintenance is estimated to be ‘
approximately {4 ' -urs/maonth.. Al four system UV lamps can be exchanged in about i
an hour. The sveiem requires only_occasional,obécrvation to cnsure the system is E
: !
operating properiy, althongh sy -m alarms will notify operators if a problem does 5
accur, i
i INTERIM ACTION PT.oN oo vy T ARFA
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g B The commercially available UV /peroxide ground-water treatment system would

L be installed upon cbomplcticn of the treatment plant building. The UV/peroxide
system could be {uily operaticn=i within a month after delivery.

I
4324 Costs

A Estimated costs for the UV /peroxide ground-water treatment unit are.shown in ' 2
Table 4-3. Capital cost for the UV/péroxidc ground-water treatment system is ‘ ,.

approximatsly $770.009, Qreras'=r-l costs include procurement of hydrogen peroxide

)

fee. ) . .

I (6,100 pounds/ye~r), power utillat’on (20 kW), replacement parts (5% of capital), and
¥ lamp replacement (every 3-6 months at a cost of $300/lamp). Operational costs are

based on a continuous system flow rate of 10 gprh. Assuming a 10% interest rate and

I ' a 30 year onerating life, the present worth of the system is $559,000.
e 4.3.3  Air Strinnine with OFT:Cas Trearment
;‘f‘: ’ 4-3.3.1 DC“”‘TE‘»”)', ‘r

During air strinping, VOOs are transferred from the water to a continuously

e : :
«l flowing airsrream whiczh is in direcr contact with the water. (Figure 4-3).

Influsnt chnraminated ground water will enter the top of a 22-inch diameter,

34-foot air stripping column and subscqvucnbtly éontacﬁ élcin air supplied through the
bottom of th= coliimn (cnlumn <ioes are ﬁp;wroximatc).' Appropriate air-to-water flow
rates will b= vl | 1o provide Cor the optimum (99+4%) transfer of the contaminants
from the ground watsr to the oir stream, Thc- trcaied ground water will then bev'
- pumped through » 1207 pound [iquid phase carbon 'treatmgnt'pblis’hing dnit (identical

to the onec d-scrit~d in Sectinn 4.3.1). The air stripper emissions will be dehumidified

POLTENE e s
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 TABLE 4-3

o . o OVFRATL £OSTS FOR THE UV/PERoxmx
“¢ % TREATMENT UNIT

, o CAPITAL COST  ANNUAL COST

-Building improvements, ’ . ‘

utilities , . $150,000 . ’ E : i
Treatment Unit & Equipment , - 220,000
Operating C nors ] v

- Hy'ogen Peraside 70 o2m 7 R $3,000
- Power (& i - o 12,000

« Lamp Recolng:. .kgizt {=vrov 3 months) 5,000
; .
' TOTAL: _ ' . ‘
-« UV /Peroxide o ' $370,000 $20,000

1 Operating costs hased upon continuous yearly flowrate of 10 gpm.

BRESENT ™"RTH

{;: Present Wor - Tooinr (BVTY = 0077 (Tar annual dpcrating éosts)
' $20,000/y=- - .00 - $189,000
‘ 1989 capital cost - - $370.000
[ $559,000

H
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"by use of a heater, and then passed through a vapor phase carbom system to remove
£ the organics befrre being rel-===d to the environment. T.he"Vapor_ phase carbon unit

~

will contain 2,000 pounde of oot

;
‘ 4.3.3.2 Effectiveness
The use of an air stripper is a highly effective method of removing hazardous ‘
volatile organic compounds (VOCs) from ground water. -The cf‘fic_iency of the process .'
-~ is well documented. The T virnmmental Pratection Agcn,cy'(Mmmem. Yol |
I; 52, No. 130, pzo- 7~‘- '>?~:;. Lo 0 7wiod packed tower vacvration ﬁlong w‘ith»granular
; activated carbor, as a Pooi ‘- 71i0ls Technology (BAT) for the removal of VOCs
i§ from drinking wnoter. |
N -
’ , An air strinner counled with liquid and i/apor phas'c carbon adsorption is a
‘ proven system that has a denendable record of usc.. It is expcctéd that this trea‘_tmént
process, with pronper moisc ooome el ‘,-L;v the H.csircd l;velvof contaminant
i control until ¢~ iers oee o T ’ S5 liilside has bccn achieved. ' | z
; The provsnilivy of ol rient {ailure will be minimized because the system is ‘
- oversize for the ‘urended {low of 30 gpm and .includcs ti?o_ (2_,) vapor phase carbon ' ' ‘
units - one (1) inttallzed and one (1) shelfispace, The shclf;spac,c on site unit adds to 5
the system relia® ity | |
All appre irte an e *»fvf;efj when moving and installing_large.'
e'quipmcnt will T ‘ T lasiciiapion, Thé operation and maintenance
( . of the system w1 b+ oo 7 B ~onrol properly trained in the handling of |
3 hazardous and roiioncrive wueie. Decause carbon will rcmo\}c 'oxygcn from the air,b 3
whenever personnel are working in conflined areas (ie., 'tan'ké) where assistan;:c may
INTERIM ACTION PL AN ™% TI7m soy mi7 e worm s my '
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‘be limited, special .gdfe'must' be taken to ensure that an adequate air supply is

2 _  available.

The operators 6t’ the systcm will' not be exposed to VOC-laden' carbon from the

vapor phase or lzquxd phasc carbon units because ‘the use of containerized and
transportable carbon contactors ailows removal and replacement of the exhausted
carbon at a remote carbon. reactivation site. Carbon’ wxll not be handled at the site. - ' _ ‘

Transporting the entire exhausted carbon column itself to the regencrati’o_n facility

a

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

@ safety procedures when héndling heavy equipment.

The exhausted ca‘rbon‘ is ‘generally regenerated through a thermal treatment

process which strips the volatxle orgamcs from ‘the carbon. "The organics are

subsequently destroycd via xncincratxon. ‘During this rcgcncratzon’ process, a _smal'lv ‘

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

process can be considered an alternative land dxsposal since the carbon is contxnuously

{ . recycled. However, if the spent hquxd phase carbon was determxned do be a mixed ' o

waste, then it would require land dxsposaleto the Nevada Test site. The vapor phase :

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

{
1
1
!
i
’

before being released to the environment. - Therefore, the vapor phase carbon i
adsorption system will eliminate the impact of any air stripper emissions on the o }

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

concerns, Treated water and air will be monitored to ensure contaminants leveis are
within regulatory guidelines before being released to the environment. No safety
concerns for nearby communities and the environment are anticipated during

implementation of the process.

INTERIM ACTION PLAN FOR THE 881 HILLSIDE AREA . : :
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4333 Implementability

The air stripper 'b'Wi_ll »re;movc greater than 99%_ of»: the .vcbntamiﬁants in the
ground water. B{‘:cau.v'.e'v the v:'air‘ str.ip;}cx{ perf ormén_cc .i_s‘scnsitivc' to changes in flow
and contaminant conéentrations.v a liqﬁid bhase car.bon ladsorvpt‘ion.uni.t is 'i i_n series
with the afr stripper to. enhance system _'perfox_-mance and_ to ensure that the treated
effluent meets regulatory standards for vollavtile organic ¢ombdund’s. Based on a | ‘
constant yearly flow rate of 10 gpm, liquid phase carbon usage will be approximatcly
{“"1 9 pounds/day and ecach v 1860 pound | cafbon unit will requiir-c " replacement
approximately every six months. Based on aLnI av?:fage flow ratc.qf 10 .gpnf_l,vvapor .
t phase carbon uSage will be éf)profximatcl}r .' 10' pounds/day and each 2,000 pound

carbon unit will require replacement approximately every six months.

Operation of the t_réatmc'nt process is relatively simple, rcdniring occasional
1 cleaning of the air stripping column .and '_rcpla_ccment of carbon. The air stripper will E
require cleaning to remove scale buildup on the baéking matcria!_ in order to ﬁxaimain
i' optimum removal c.fficicncy. _Transp.ortatidnv and _fcgcneration of the liquid phase
[ | and vapor phase carbon units at a remote carbon reactivation site will be required.

The air stripping with off-gas trcatm‘cnt’systcin' for remediating VOC contaminated

ground water is available commercially and could be ’implcmentcd quickly. . No
difficulties are anticipated during the installation and start-up of this treatmerit

it
{ system.
| 43.3.4 Costs

i 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

i INTERIM ACTION PLAN FOR THE 881 Hﬁ.LSIDE- AREA : :
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i o © TABLE 44 |
i | ~* OVERALL COSTS FOR THE AIR STRIPPER
i . GROUND-WATER TREATMENT UNIT

R 'CAPITAL COST  ANNUAL COST

[ ' Building improvements, . - ‘
utilities L - $150,000
(s Treatment Unit & Equxpmcnt - ‘ ' : . ' , ' {
i - Air Stripper Column (thh pump tank) 20,000 o : -y
- : - Ancillary equipment - , - 5,000 : - :
(heater, extra blower) - B o :
- Liquid Phase Carbon System . ’ 45,000
- Vapor Phase Carbon System : 25,000
h Operatmg Costs! '
; Liquid carbon phase replacement _ - o
(2 units/year) : - $2,100
[ -  Vapor Phase Carbon o o
5 " Replacement (2/year) : ; ' o 4,000
- Transportation and Disposal of o o
! Spent Liquid Phase Carbon ” : . - 3,000
i ‘ - Transportation and Disposal of _ - : v .
o Spent Vapor Phase Carbon ' : 6,000 !
- Operation and Maintenance I , . ]
i and Power : - 15,000
é N .
: TOTAL: . - o S :
i . - Air Stripper System ' - %245000 $30,100

! Operating costs are based upon continuous yearly flowrate of 10 gpm.

- . . i

e . . X . . ) i
. i

: . ¥

L Present Worth Factor (PWF) = 9 427 (for annual operating costs)
{_‘ E $30,100/year x 9.427 = , -$284,000 ' ,
. - 1989 capital cost = : : . $245.000 o : ' : i
‘ ‘ -$529,000 ' -
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7}fff? ff i' o

i carbon unit 13 th§ same umt dcscnbed in Sectxon 4 3 1. The Vm'ajdr.ity of the operating
F”-:‘ costs rcsult from thc rcplacemcnt of spcnt vapor phase and liquid phasc carbon.

These costs were dche,d _fr._o_m thc samc t,rcatabxhty study rc_sultsv and unit prx;_:mg
i presented in Secﬁoh 43 14, It should be "nobtcd that thcsc‘operatin.g”costs are bas_evd on
disposal of the spent carbon as a hazardous waste. [f thé spent carbon requires
dxsposal at the Nevada Test Szte as a mxxcd wastc, thesc costs could change:

substantially. o - S : ' o o : i

The total present. worth cost of thc systcm based on 10% sxmplc interest, a 30

year period of operation, and no salvagc is cstlmatcd to be approxxmatcly $529,000.

Based on performance, relidbility, 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 of treatment is based on cxpediency in destroying the ground-water:

L contaminants.

B - The present worth of each of the three alternatives has been estimated
assuming a simple interest rate of 10% over a 30-year period of operation.. For

activated carbon adsorption, ‘thc present worth is $744,000; for :UV/Pcroxidc

e

oxidation, $559,000; and or air stripping with both liquid and vapor phase activated
{ ' carbon, $529,000. Thus, from a cost basis, the activated carbon s)?stcm is substantially
more expensive than the other two. The costs for the UV /Peroxide and air stripping

{ systems differ by only about 5%, and both can be considered competitive.

SN

INTERIM ACTION PLAN FOR THE 881 HILLSIDE AREA o : _
ROCKY PLATS PLANT, GOLDEN, COLORADO - MAY 5, 1089 S " PAGE 4-2¢

615106

SRR s



R . S o 603613-00001563-054

e | SARA f avors mnovatxve trcatment technologxes that destroy contaminants, and
UV/peroxxde meets this ob;ectxvc._ Thc air strxppmg and actxvated carbon adsorpnon
systems both use actxvated carbon, and thh regencration, the: contamxnants that have
adsorbed onto the carbon would eventually be dcstroycd Howcver. this assumes that
the carbon is not radxpactwely' contammated,v thcrcby requiring shxpmcnt. to the
i,i Nevada Test Siie for disposﬁl (Uramum, exthcr naturally occumng or rcsultmg from
waste disposal, wiil likely adsorb to the acuvatcd carbon) Therefore, thc advantagc | o i
provided by a UV/peroxide system of dxrectly dcstroymg the ground-watgr
" contaminants is the .dccidingv factor in selecting U_V/pcfoxide as the preferred process

for ground-water decontamination.

4.5 VALL ' DV RNATIVES

4.5.1 Alternative 1: Collect Ground Water from Footing Drain Source Well, and
French Drain, and Reinject Treated Ground Watcr Downgradxcnt ot’ the 881
Hillside Area . ,

4.5.1.1 Description

This alternative involves construction of a french drain (trench) at the

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

with a synthetic membrane to limit fiow_ffom the cl?:an side of the trench ‘(Figurcv‘t-

5). The inclusion of the downstream synthetic membrane co'uplcd with the continuity
";-:: _ of the drain is expected to provide positive cutoff of the ground water. Wétcr'
collected from the drain plus a source well at SWMU 119.1 (a new well near. well 9-74)

will be treated in a new treatment plant (see Section 4.4). In addition, 'a'sum'p.will be

built to collect the flow from the Building 881 l‘doting drain. Sump pumps wxll be ' »

L used to move the footing draxn flow to - the treatment plant ‘in a scparate pxpxng ;

system, Effluent from the trca_tmcnt ptant will be rcxnjecnon,of trcatcd watcr '
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downgradxent of the 881 Hxllsxde Arca in thc Vallcy Fill Alluvium of the Woman

Creek dramage. _

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

(in order to fully penctrate the soils) and 1,680 feet long. A drainage pipe (PVC)
b inside the drain will 'f-low ﬁndcr'gravity to tWo collection ‘sumps {3-foot diamctcr

concrete pipe). A submcrsxble sump pump will be used to delxvcr the watcr from the = . . [

drain to the treatment plant. In ordcr to cxpcd1tc contammant rcmoval from SWMU -y

119.1, well 9-74 will also. be pumped and routcd to,thc’trca‘tmcnt -plant.

Flow from the trench could be on the order of 10 gpm initially, but is -
expected to drop to less thah S gpin Within a few daYs. Steady flow from the trench

could be as low as 2 gpm. T A _— | o

4.5.1.2 Effectiveness |

Worker -safety precaution: will be required during construction of this
alternative because of the potential for encountering contaminated water in the
excavation. However, at the location of the drain it is expected that contamination in

N _ both soil and water will not be detected.

This alternative prevents élluvial ground-wafer 'cotvxtamination"fi'om ‘moving
beyond the 881 Hillsidc‘Area wﬁich in turn'wiil éliminate :any future public exposure’
to alluvxal ground-watcr contaminants off-site. - Alluvial ground 'Qatcr flowing _
through the site w:ll continue to move contammants away from the sxtc and into thc'

french drain for subscqucnt rcmoval by the treatment systcm The frcnch drain will

also tend to reduce the water pressu‘re the alluvial ground water _excrts on the bedrock

system, thereby decreasing the potential for vertical flow of ground water. There are

i ‘ INTERIM ACTION PLAN FOR THE 881 HILLSIDE AREA
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{Zf,:"- no adverse environmental effects that would result from implementation of this

13 alternative.
45.1.3 Implementability

A french drain is expected to vbc highly effective ih’cpntaining an.dAcollccting
alluvial grouﬁd water at the 881' Hillside. Dfains for containment and c‘ollection of
cdntaminated ground water have beeix-s_ucccssfully used f.or'many-years. W'hc‘nv the ‘ i
drain can be kéyed_ into a low pcrmeability base and backed up with va'dow.nst'rcam, " .:
low permeability wall, a freach drain is'th“e most positive meiho__d of ground-"watex"‘ |
control availablc.‘ As such, the ﬁkvira’inA: proposed in this alternﬁtive is ckpcctéd to
effectively cohtain all allluvial ground-water flow from the area.  If all. alluv-fai
ground-water flow froxx_x the area is contained, there Qill be no f{xrxhck "doyngradient

releases of organic contaminants from the 881 Hillside Arca via this pathway.

The useful life of the 'frgnch drain system is expected to be at least thirty

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

which can be used for both mcchanical and‘ chcmical'yclcaning. shbuld this be
required. chlaccmcnt of thc pumps Ain. the sumps should  be expected as part of

routxnc opcratxon. _

Freach drains have becﬁ'dscd sﬁccessfully f or vman'yv_ years for control of

ground water.. French drains érc' almost always_ eff cCtivc,. except when' grb_und water

‘ can flow over, under or arodnd the drain, or when the glf#in becomes clogged. -Thc.
drain proposed for the 881 -Hillsidc will fully 'pégétratc _th_e‘colluviun': énd be,k'eyed’
into claystoncv_ bedrock, precluding the possibility of flov}' undcr-.of over the drain. It

- extends uphill on the west side 'totjan vélé-va'tion cqﬁal to that of _SW'MU-.iO‘I‘and is

keyed into a dry ridge on the east end. This should :'precludc_ flow around the drain.

g e
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Clogging is not cxpcc't'ed‘ to 'bg a problem because the footing 'drajn at Bnilding 8381

has been in service since the early 1950% without clogging.

Operation and maintenance requirements arc small for a french drain. Flow to

the sump is by gravity. Liquid level conirollers switch on a submersible pump in the
! central sump whcnevcr there is sufﬁcxent water. present. ~Pumping records will be

reviewed rcgularly to be sure that thc systcm is operatmg If long periods of non-

pumpage are observcd, water levels in the drain will be investigated to d:terminc if
the pumps have failed or if clean-out is required. In addition, ground-water and
surface water conditions will be monitored. Thus, routine "opcrational requirements '

are minimal,

Action-specific 'ARARs relating to soil exé.avartvion wﬁich'inay be b_cr_tinent to
this alternative include the rcquirementsvu_nder'lR'CRA that address the storage of
RCRA wastés' in waété' piles, avnd _r_esiriction's on the land disposal of solvent-
i containing wastes that excéed trcatmént based standards for ihosc constituents.

Although the ma;omy of the soil cxcavatcd durmg the mstallatxon of french drains

will not be moved to another. location (xc it wxll be uscd as backfill for the trenches

from which it was cxcavatcd) and thus not tnggcr the land dxsposal rcstncnons, the

requirements for temporary storagc of the potentially contamxn,atcd soil in accordance

with RCRA storage in waste piles arc relevant and ‘appropriatc. Of particular

relevance to ‘the handling and storage of the soil is the requirement, -undc‘rvRCRA, of
} diverting run-on aQay from 'thc‘ piles, preventing wind dispersal of wastes, and
| collecting free liquids or lcachatc‘ for trcatmént as a hazardous waste. ‘RCRA
requirements for the storage of soxl in contamcrs (roll-of f boxes or drums) would also
be relevant and appropnatc 1f contamcrs are used for storagc. Lastly, the RCRA

requirement for a multi-laycr cap for the contaminated sites is relevant but not

INTERIM ACTION PLAN FOR THE 881 HILLSIDE AREA o :
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]
-appropriate since a cap limiting infiltration is counter-productive to the cleanup

B strategy of this alternative.

RCRA restnctxons on the [and dxsposal of solvcnt contammg wastes are’
relevant and appropnate to resxdual soxls Ieft after backfxllmg opcranons are
completed. . Soils may not be disposed on s:te or off sxte unless they have been
t | analyzed and found to contain. levcls -of contaminatxon below threshold lxmxts ,

(treatmcnf based standards) for thés‘c‘.contaminants, or treatéd to Best Demonstrated i

Available Technology (BDAT) standards.

Implementation of this alternative involves only routine construction -
procedures. Construction of the drain can be completed in a pcfiod of approximately
two months. Ground water will be effectively contained at the bcginning of o

construction when the excavation is dewatecred. The system will be operational

immediately upon completion. o ' _ v - »

4.5.2 M&ﬁmgl;mmUMmmMmm

P v 45.21 Description

This altcrna,tive. involves total cfxcapsulation of fhc c_on'taminant sources near
SWMU 107 and within SWMU 119.1 ‘using RCRA caps and slurry wal[vsA at the
locations shown on Figure 4-6. Each afc'a will be covered with‘a ‘thrcc»-laycr" cap.
consisting of six-inches of vcgeta:te_d topsoil. a minimum of six ipches of :drain :ock,
and a composité synthctic’_.n'xembiane/_c.bmbacted. soil ._éovet of at least two-foot
thickness (Figure 4-7); " The surface of the cdvcr will be sloped at i mi.nix_num of 2%
to drain toward peripheral ditches. The peripheral di.tchcs will dischérgc to the South-

Interceptor Trench. The cover at SWMU 107 is estimated to consist of approximately
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~ MEMBRANE LOCKING TRENCH
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o FIGURE 4-7 |
TOTAL ENCAPSULATION SECTION
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% 6,000 square feet; the cover at SWMU 119.1, approximately 40,000 square fect. The

covers will extend a:"mini'mum of five feet beyond the slurry walls. -

Peripheral contamment will be achxeved by construcnon ok’ soxl-bcntomte
slurry walls to completcly encxrcle the contammatcd smls. Thc walls wxll be keyed
into claystone bcdrock whxch is expcctcd to provxdc bottom contammcnt. Thc SWMU

107 slurry - wall is estxmated to be approxunately 320 feet long and dcpths arc‘

-antmpatcd to rangc from about 4 to 17 t'eet. It is cstxmated that the SWMU 119.1
~wall will not exceed about twcnty feet in depth (15 feet avcragc) and that it will bc‘

approxxmatcly 1 000 feet long

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

using internal sumps. 'I'his Will result in hydraulic gradients toward the encapsulated
soil and will "’ rcduce the potcnnal for any rclcascs. Thc small ‘volume of water ‘ o
‘ produccd from: the sumps will be stored in tanks on site to be transferrcd for

treatment at the cxxstmg Rocky FIats -Plant treat_ment facility.

The cap and penmctcr dxtchcs wﬂl be mspectcd on an annual basis and‘
repaired as ncccssary The dxtches will be mamtamcd in clcan and proncrly gradcd V

‘condition so ~tha_.t collected runoff_ is rap_xdly rcmovcd f rom'th»cv arc‘a. -

R

The perfor’mancé Iovf thc system will be monitored by sa'inpling wclls'and

surface waters in the area. For conceptual desxgn level costmg purposes, it has been

assumed that thc monitoring program will bc thc same as descnbed in thc prevxous‘

: [ - alternative excluding momtormg of a trcatmcnt vvp_lant. a
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Partial control of the SWMUs w;ll be achxeved as soon as the pcnpheral
. contamment structures are constructcd Full control wxll not be achxcvcd untxl thc

entire system is complcte and pumping of thc sumps -_begms.

Worker safety precaution will be _required duringv construction of this

alternative and during momtonng and dewatcnng operanons. In addi:tion.Asafety _

P o )

precautions will be required. durmg cxcavatxon for and constructxon of the compactcd

il soil barrier walls.

This alternative will adcquatcly contam and 1ﬁ1mobiliic thc #ouft:cs of
contamination. As discussed in Section 2, ground water contammatcd wuh VOCs is
known to exist downgradient of SWMU'119I and may cxist downgradient'of SWMU
107. These waters wxll be released to the envxronment. This is not expected to pose a
' hazard to the public or the envxronment because of attenuatwn and ditution along the
| flowpath in the Vallcy Fxll Alluvzum. Thcreforc, thxs altcrnatxvc minimizes futurc .
o ‘ contammant migration t‘rom the sourccs and rmmmxzcs futurc pubhc exposure to

contaminants off site.

4523 Implcmcntability

S ' Infxltratxon and .ground-watcr flow through the SWMUs is cxpcctcd to bc'
practically ehmmated by the total encapsulatxon systcm. ;As avconscquenc_c, the
release of con;ammants from the SWMUs is also vcxpectcd tov.bé clivm_inatcd._‘ It must be
noted that the system will"not be as effective vifvvthc‘ SWMU ;atcas are not .ugderlain by

continuous claystone.
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The usef ul lec of the total encapsulatxon systcm is expected to cxcccd thxrty .
years, The contamment fcaturcs involving gcologxc matcnals (slurry wall and‘-

compactcd so:l cover) should t'uncnon mdcfmxtcly, partxcularly ngcn that flow

through them will be from the non—contam:nated to the contammated side. 'l'he

synthetic membranc can bc cxpcctcd to functxon adcquatcly for at least twenty years,

and it is backcd-up by the c0mpactcd soil laycr. The vcgetatcd cover ‘and pcnphcral :

dxtchcs will require ‘regular _mamtcnancc, and-,the internal sump will require rcgular

-t

operation.

» The technolog:es proposcd m thxs alternatxve are all provcn tcchnologxcs. Thc
| : © multi-layer cap system has been used for nearly ten years thh good success at many
sxtes. Soxl-bcntomte slurry walls have also ’becn used t'or many ye,ars to cffecnvely'v
control ground-water t'low Thc gradxent control provxdcd by the sump 1s tt

modification of the staudard encapsulatxon systcm and should provndc an cxtra level

L . of protection.

t ' v _ Opcratton and m»aixbxtcnabncc“ rcduircmcnts are very small for the total
f. encapsulation alternative. There arelossenti_a_lIyA no o'perational 'rcquire'-ménts, with the
i’ exception of routino pumpage of. the sump. 'ﬂtis is cxboctcd to be tequirco no more
i frequently than antxually at_‘te_rA the ixtitiﬁl dcwateting. Maintenance will in_vo.lvc.
: inspection and cleaning ofvv_' peripheral ditc:hc'.s. intpect_ion tuid tcoa'ir of tho yegct';tcd
cover, énd’ inspoctioo and reblaccment of the’somp'pump‘;' In 'adoition;'ground-water-

and surface water conditions in the vicinity of the Hillside will be monitored.

This alternative.can be 1mplcmcntcd using standard constructxon practxccs.

Seammg of synthcnc mcmbrancs has become common cnough that a qualexed local

: I”j} _ ~ INTERIM ACTION PLAN FOR THE 881 HILLSIDE AREA , . _ o
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contractor can probably be l‘ound Constructxon of the encapsulauon systems will

probably requu'e about three months. '

y Constructxon.of a slurry wall at SWMU 119. 1 may prove: 1mpracncal whete the

3 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 compﬁacted__ soil cutoff wall be ‘
constructed itx an exeavated tren‘ch.. _'The» ttenc'h .w.ill».probalaly_ vary l'rom about 15 v ' [
feet deep at the downhill end to about 2 _feet d.e'ep at the .uib'liilliehdv. The trench can
be excavated with s'ta.ndard earth-moving .e'quipment._ Some. ol‘ _.the e_xcaiated méterial'..‘
i ' " may- be xuxtable for use in constructmg the wall, The length -of eompéeted -wall is
estimated to be 600 feet, wlule the remaxmng slurry portion is about 400 feet long A
compacted soil wall is expectecl‘ to‘ provide performance chamctensncs equwalent,to_ a

i slurry wall,

j - Material for construction of “the eompacted‘soil cover and wall can be obtained

from the Arépahde l‘-‘ormation. TheArapahoe is -eovered' by 3 thin veneer of

colluvium along Woman Creek and could be cxcavated from a number of nearby

areas; however, in order to avoid oversteepemng the slopes, the borrow area should -

probably be establ,ts‘he‘d;on the south side ol‘ Woman Creek.

ARARS pertinent to the totali encapsulation alternative include the relevant

hoo and appropriate requxtements under RCRA’ that address the techmcal specxfxcattons

of capping closure and post-closure care. In addmon, soxl that is excavated must be .
returned to the atea t‘rom wluch xt was ongmally removed to- avoxd tnggermg the '

restrictions on land dxsposal of solvent contaznmg wastes.

Wastewater that 1s recovered from the source well thhm the encapsulated

area must be treated in an on-site or off-sxte facxlxty operatmg in complxance thh the

INTERIM ACTION PLAN FOR THE 881 HILLSIDE AREA . . v . : .
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Asubstantxve requxrement: of RCRA -If recovered .gron.nd-vw.ate’r xs io B.e treated on ,
site in a treatment facxhty. specific - RCRA requxrements for the ‘treatment of :
hézardous 'Waste' are relevant and appropnat’e; If wastewater is transported off-sxte, ,
both the substannve and admxnxstratxve requxrements of RCRA wall apply to the

wastewater management.

453 Alternative 3 Source Well and Footing Drain
4.53.1 Description | | o

PR Ll bl

"~ This alternanve mvolves pumpmg 2 new sonrc:e well (located near 9-74) at
SWMU 119.1 and coﬂecnon of the footmg dram dxscharge at SWMU 107 (anure 4-8).
The collected water wxll be treated in the new treatment plant thh remjectxon of
treated water downgradxent of the 881 HlﬂSldG Area in the Va!ley Fill Alluvium of
the Woman_ Creek drainage. It is estimated that ‘flow from a eompletely dewatered 9- |
74 will begin ae about 1 gpm but 'rapidly fall-' to a sieady flow of about 0.04 gnm. It

| is antxcxpated that the f low from the dram wnll vary between about one. and fxve gpm '

although the flow may cease durmg penods of low precxpxtanon

The perfnrmance of the system will be monitored by sampling wel'_lsvand

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

assumed that the monitoring program will be the same as the first alternative.

4532 Effectiveness. -

Removal of the maJonty of contammanon in the v;cmxty of wcll 9-74 wxll

signiﬁcantly minimize off-site migration of contammants. Future off-sxte pubhc

exposure to the contaminants is ‘unlikely; hawever, such exposure is more probable !

INTERIM ACTION PLAN FOR THE 881 HILLSIDE AREA R o Co
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than that expected: forA dlternatives that effectively contain and/or remove the

contaminants.

As with the other afternktives, a health and safety pian will be prepared for

use in implementation of this alternative to assure worker protection.

4533 Implementability

Relative to no aetioﬁ, this Valtemat’ive .is cxpected to ef?ectively improve the
level of protectxon of publxc health and the envxronment. * Although current
conditions do not pose an xmmxnent hazard to the publxc health this alternatxve
minimizes any 't'uture exposure of the public off site to the contaminants at the 881

Hillside,

The useful life of this alternative is expected to exceed thirty years. The

~ footing drain at SWMU 107 has already been functioning satisfactorily for tlurty

years and there is no reason to believe that this will change. A large dxameter
withdrawal well will provide ef ficient dewatermg of the alluvxum in the vicinity of
well 9-74, The well wili be surrounded by monitoring wells so that an evaluation of

the efficiency of the well can be easily made.

It appears likely that pumping of the withdrawal well will be'conti'nu'o'u.é for

the first several years of remediation, but may not be requi_red"la_ter. This is due to

the smail amount of ground water in the &icir_xity,of SWMU 119.1., Collection of the

footing drain flow wili'likely'be 're‘qﬁi_re_’d for the fu}ll_thir.ty .years.

INTERDM ACTION PLAN FOR THE 331 HILLSIDE AREA iy . o
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T

This system- is expected to be highly reliable ‘because the drain has been

functioning for o’vcr‘thirty‘ye‘ars withbut problems, and because wells have been used

for collection of ground water for many years.

Operation »a.n'd inaintcxiance' rcqﬁir?mcnts f’ér collcctiqn df the. footip'g drain
flow are minifnal; Di;ch'argev ,f'romv the"drgin will be bumpc_d tvov the‘ treatment plant_'
based on liquid lcvclvswitcvhcvs. Two pumps i_vi}l be providéd to protect against pumb [
failure. Operation and maintenance of the dewatering well are similar. 'It'.too,will be - o
operated with a liquid level cbntroller and réquires little @O‘rc thaﬁ rqutine‘

inspection. The system is highly implcmehtable_ bccausc’ the withdrawai’well. and

associated pumps and mechanical connections are standard items.

Details of the chcmicai{ and location-specific ARARs associated with ground-
water remediation are presented in the screening of 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. =
46 ESTIMATED COSTS FOR ALTERNATIVES
] ' 'Cost estimates were prepared using in-house computer softwa:e and unit rates.

- In-house unit rates are based ﬁpon'Rodky,Elats Plant experience in ,plannihg and

managing similar construction projects at this site. Other recognized references were
used where site specific unit rates were unavailable and for comparison or checking.
These documents include: “Compendium of Remedial Technologies at Hazardous

Waste Sites", U.S. _EPAV, 'Scpltcmb,er’ »1985;"”Tr'eata_bili_fy' Manual, Volume IV. Cost ‘
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Estimating”, US EPA, April 1983; and "Building Construction Data®, RS. Means Co,,
= Inc., 1987. | |

Costs are "'reported in- 19.89. dollars for both initial and future costs.  Future
costs include replaeement ot' cepital cost. items (¢ lg.. mo"nitor wells or'nenoexpendahle
items) and eychc costs, such as operatxon and mamtenance (O&M) eosts, energy costs,
and expendable supphes. Life cycle costs for each alternative have been presented in i
» 1989-dollars, as present ‘worth costs assuming a drscount rate of 10% and a duratxon of. o

active remedy of thrrty years.

Costs were analyzed by f irst identifying capxtal ttems common to one or more '
remedial alternatxves. These capital items and assocrated costs are presented for each

alternative in Table 4-5. Similarly, 1denttf1e’d e‘yche co_sts»f_or cach alternative are

presented in Table 4-6.

Present worth analyses are performed by usmg the total costs presented mv
Tables 4-5 and 4-6, and assumnng the duranon of the remedy is 30 years, year "0
begins upon 1nttzatxon of design _and constructxon acnvmes and continue through the
end of year 30, Thirty yenrs.Was selected as th'e expect‘ed duration of the IRA for

use in cost analyses for two principal reasons; 40 CFR 264.117 requires a minimum

e , of 30 years post-closure monitoring, and beyond 30" years present value costs are less

than 6% of their future worth and thus become msrgnxt'xcant with respect to these

analyses. These schedule assumptrons are made to facilitate comparxson: between'
alternatives and do not supersede any existing schedules created as a result of any
" administrative rule, statute, .or‘,agreement‘ wrth ag‘encxes authorrzed t0 regulate

remedial activities at this site. The present worth analysis (in 1989 dollars) is

presented for each alternatxve in Tables 4-7.
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L ' g o ‘ . TABLE 4-S.

CAPITAL COSTS COMPONENT WORK SHEET

COMPONENT ' B ‘ ALTERNATIVE NUMBER'
DESCRIPTION - T R 3 3 3

i
i
i

1
: 1 ea Foundation Drafn Sump w/Purp $17,800 N $17,800 o
' Withdrewal Well : o 85,800 '$5,800 $5,800 o
o 2500 LF Influent/Effluent Pipe & Manholes '$50,000 .  $50,000
Treatment Unit & Building Improvements = - $370,000 = - $370,000
t 1680 LF Prench Drain with Sumps = = $271,400 - o
Influent/Effluent Tanks h S s78,000 - $78,000
3 Effluent Infiltration Gallery . $155,700 - o $155,700
[ S8800 SF RCRA Cap : ‘ " $143,500 :
_ 19800 SF Slurry Wall - ' S © . $138,600
. 1 ea 7500 gal Tank Wagen . . S $32,000 -
' Parking Pad ‘ -  s4,500 S $4,300
Etectrical ) . $117,100 . $117,100
Co Mechanical : '$122,600 o . $122,500
ACEE Instrumentation _ ' " 840,500 ' $40,500

Lo SUB-TOTAL o 31,233,200 519,900 - 961,500

DESIGN 315% . ‘ 185,000 $48,000 $144,200

CONSTR MM asX : : $51,700 $16,000 8,100
,. CONTINGENCY 220% . | $246,700 $64,000 $192,300
TOTAL CAPITAL . N . _ :
; cost : , | $1,726,600° $447,900  $1,346,100

{ : INTERIM ACTION PLAN FOR THE 881 HILLSIDE AREA : L o .
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| TABLE 4-5_{
" " CYCLIC COSTS COMPONENT WORK SHEET

(DOLLARS PER YEAR)

COMPONENT o : v ' ALTERNATIVE NUMBER S
DESCRIPTION _ o L z S ' ' l

1 ea Foundation Drain Surp w/Pump . sw@ 200
1 ea Vell Pump R a0 a0 s
Treatment Uit . s20,000  ssm ; $20,000
1 ea 7500 gal Tur;k Wagon | o : B » 2,500 A |

Treatment System Monitoring . " $72,000 .- 372,000
i (4 samples/mo) ' '

¥ SUS-TOTAL - ' - $92,400 $5,200 - $92,400

L COMTINGENCY. ' - . A - .
820% — o - $18,480 $1,040 - $18,480

TOTAL _ o $110,880 | 85,200 - $110,880

it
R
:
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TABLE 4-7

SUMMARY QF ALTERNATIVE COSTS

o .

CAPITAL: S © ANNUAL
cosTs - .. -cosTs

603613-00001583-054

PRESENT WORTH
" cosTs

Alternative 2 347,900 o . $6,240

* 30 year period at 10% discount rate.

'_. { INTERIM ACTION PLAN FOR THE 851 HILLSIDE AREA.
i ROCKY FLATS PLANT, GOLDEN, COLORADO ~ MAY §, 1089

Alternative 1 8,728,600 110,880

Alternative 3. 81,364,100 - $110,880

2,771,900 -
3506, 700

. $2,391,400
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Rigorous sensitivity analyses dcxﬁons’tr’ating'tho ctffcét_ of__.p.os_:iblc v_a.riationr or
inaccuracies in ass,u;nptioh: or __es’ﬁmitcs have not been performed. Only one
parameter, the duration of active 're’medifai measures, was’ identif’ied as being
'ugnxfxcant with respect to scnsxtxvxty analyscs However, uncertamtxcs in the rates of

reclamatxon of the altcrnatwcs prevenu performance of more ngorous analyses.

A discussion of cost benefits of individual alternatives is presented in Section {

5, Summary of Altcrnativés,~ E . S . | _ i

1 ' A distinct set of A’RARV.s'h_ave been idc.ntificd for remédial actions in'volvivn_go
the subsurface discharge of | treated. ground ‘\ratcr. .Healtl'x-based chomicél-spec,ific '
ARARs pertinent ta. ground;wa'ter,discha-rgc 'hoj)e been .‘idcn_tificd and screened for _
, - the Target Compound List organic :conipounds found abovc'dotcctablc levels in the
b 881 Hillsfde weils, Potentul ARARs include apphcablc standards for the protectxon
( of ground water promulgated under the Colorado Water Quahty Control Act and

applicable standards defined by the Safe _Drmkmg Water Act, Underg__r_ound In;ecrxon' '

Program.

Screening of the potential chémical-specific ARARs pertinent 'to's.ub_'surfaco
discharge is documented in Section 3. A'somm'ary of the organic chemicals ‘found to

exceed ARAR:- as a result of this scrccning are prcsentcd'in Tablc 3-1. An analysis

ot‘ the chemxcal-specxfic ARARs identif 1cd for subsurf ace discharge: rcvcals that the -

, selectcd treatment alternauves wxll provxde treatmcnt that cxceeds ARARs for -

" organic contaminants. -

 INTERIM ACTION PLAN FOR THE 881 HILLSIDE AREA e
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472 Action-Specific ARARS

Action-specific ARARs pertinent to subsurface discharge are the relevant and
appropriate requirements ‘under RCRA for the storage and treatment of ‘hazardo‘us
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. S o : ‘

The design, operation, and maintenance of the selected treatment facilities will

meet chemical-specific ARARs identified for the contaminants of concern and action-
specific ARARs related to the subsurface discharge of treatment iystem effluent.

Highlights of these action-specific ARARS are listed below:

o
H

, o  Applicable federally approved state water quality standards must be
a ' _ complied with for dxscharges to surface or ground waters of the state.
} These standards may be in addition to or more stringent than other :
federal standards undcr the Clean Water Act _ "y

° Gencral'rcquircmcnts for treatment and storage of RCRA hazardous’
waste in .containers and tanks aré relevant and appropriate.
Recordkeeping requirements under these sections are not ARARS.

) If a CERCLA reéponse_action at a Class IV injection well involves a
RCRA listed waste that is subject to land disposal restrictions, the waste
‘must be treated to Best Demonstrated Ava;lable chhnology (BDAT)
levels before reinjection.

t"".:. _ A complete ARARs analysis for a number of unit operations is included in S
{ Table 3-3. _ L o S .

Location-specific ARARs are discussed in Section 332

I3 | | v o
i { INTERIM ACTION PLAN FOR THE 851 HILLSIDE AREA . R - : _
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'SECTION §
COMPARATIVE ANALYSIS -

5.1 INTRODUCTION

This section summarizes the three screened alternatives and presents a tabular
comparison of them (Table 5-1). A recommendation is made for appropriateé removal

action using the comparative analysis. . , ' . S v

52 COMPARISON OF ALTERNATIVES

The following alternatives were retained in the sc’:rccning_proccs; and evaluated in

detail in Section 4.

1. Collection of ground water using a french drain and a source well,"
collection -of footing drain flow from SWMU 107, treatment of
collected water in a new treatment plant and reinjection of the
treated water. ' - : :

2. Total encapsulation of source areak-using a multi-layer cap and
slurry well with control of gradients by pumping an internal sump
(dewatering fluids to be treated at an existing treatment plant); and
3. Pump a source well of SWMU 119.1, collect a footing drain flow
from SWMU 107, treatment of collected water at a new treatment -
plant, and reinjection o_f the treated water.:
The french drain coupled with ground-water treatment will meet chemical specific

ARARs for organic contaminants and _wiu"halt releases to alluvial ground water

downgradient of the 881 Hillside Area.

INTERIM ACTION PLAN FOR THE 851 HILLSIDE AREA : - . - -
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Total encapsul‘ation will pievcnt'all t' uture VOC relcases from‘the SWMUs but will
[ : allow a small quantxty of ground water with conccntratxons of VOCs in the rangc of 5to
150 ug/l to be released. - The portion “of this water th,at is not consumed by

evapotranspiraﬁon will ultimately reach the Woman Creek Valley Fill Alluvium and flow

east toward the property boundary. It is unlikely that volatile organics will ej}er be‘

3 detected at the boﬁn_daryifr_om' this release. . This alfcinﬁfive uses proven technology
intended for much higher co’,ntamihé_tion levels than arc present §n ghc 881 Hillside; thus, i '
public reception of the altcrﬁativc should bc-good, except in so far as the public may be d

concerned about the small contaminant release to thc_V_a_ll’cy Fill Alluvium.

! Collection of the footing drain flow and pumbihg of an existing_wcll at SWMU
119.1 (with treatment of collected water) is a lumted scope rcsponse that should make 3

j : significant impact on releases from the two SWMUs. Although volatxles currently are not

detectable in thc surfacc waters receiving flow from thc foating dram coucctxon and -

treatment of thc footing drain row will provxde an extra level of assurance that

significant releases will not occur in the future, Pumpxngthc wcll completed in the

center of SWMU 119.1 will clearly improve conditions by removing the mdst contaminated

ground water. Continued pumping ‘may result in complete dewatering of the colluvial

materials beneath the SWMU because of limited recharge to the area.

53 RECOMMENDED REMEDIAL ACTION

It is recommended that the french drain with treatment of collected water

- alternative be implemented at the 881 Hillside. This alternative was selected using the ;
following logic. V |
1, The total cncapsulanon altcrnatxvc is by far thc least expensive but

i v requires long term managemént of the site, does not destroy contam-.
b : : inants and allows a contaminant release to the environment. '

INTERIM ACTION PLAN FOR THE 881 HILLSIDE AREA | | - .
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2.  The footing dram/source well alternativc does not result in
appreciable cost savings relative to the french -drain alternative
because of thc hxgh cost of treating the water.

Therefore, the french drain with ,ireatmcnt of collected water ‘alternative is
recommended because it provides positive control - of organic contaminated alluvial

- ground-water flow from the Hillside and treatment of "collected water in 3 cbst»effcctive

manner.
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SECTION 6
' PROPOSED IRA
This alternative involves éonstrﬁction of a french .- d}ain (trench) to intercept
©all contaminatcd ground water f rom thé 881 Hillside Area. The downstréam face of
the trench will bé covéicd with 2 synfhetic membrane to limit flow from the clean - O ‘
side of the trench. The inclusion of the downstream vsynth‘e'tic' mem_b‘réne’ coupled
with the cdn_tinuity of the drain will pfovidc positive' _qutoff of .thg gr_odnd water.’
| Water collected from the drain plus a source well at SWMU 119.1 (new &ithd:awal -
well near well 9-74) will be treated in a new tfcatmcﬁt bplant.., In deition. a sump
will be built to collect the flow from the Bulldmg 88[ footmg dram Sumpbpump.s.
' will be used to move the footmg dram flow to thc treatment plant in a scparatc
piping system. l:'.f_{l‘ucnt from the treatmcnt plant will be rem;e_ctcd into the Valley‘

Fill Alluvium of Woman Creek southeast of the 881 Hillside Area,

The conceptual design of this alternative involves a drain keyed into bedrock
(in order to fully penetrate the soils) and 1,680 feet long. Appendix 21 is the
subsurface investigation report pertaining to the design of the drain. Drainage pipe

(PVC) inside the drain will flow under gravity to two cdllcction sumps (3-fobt.

diameter concrete pipe). Submersible sump pumps lel be uscd to delxver the water o ' i

{ ' t'rom the drain to the treatment plant. In order to cxpedxte contaminant rcmoval

from SWMU 119.1, a wifhdra&ﬂ ‘well néar well 9-74 will also be pumped and routed

{ to the treatment plaat in separate plumbing. o |

{ | The ground water collected will be treated using a'._UV pcroxidc.systcm.’ .An, - §

existing building will be modified as an enclosure for the water treatment system to

INTERIM ACTION PLAN FOR THE 881 HILLSIDE AREA ‘ - . ‘
ROCKY FLATS PLANT, GOLDEN, COLORADO =~  MAYS, 1080 . 6151 34 . PAGE 6-1
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protect weather or tempcrature sensmve components.. Extemal water pipes will be-
buried approxxmately four feet to protcct agamst frcczmg Ma:or componcnts of the

treatment system. ,m,cludc:

E . Buildi
1. Two 15,000-gallon inf luent surge tanks,
2. Two 15,000-gailon effluent tanks. . :
3 Roughing fxltcrs o L o o :
4 Piping. ' ' R : &
5 Agsociated pumps, gages, and valves i
I . Buildi
1. UV/peroxxdc equipment.
2. Parallel system of FULFLOR £ 11tcrs.
3. Sump pump.’
4, Associated pumps. piping, gagcs. and valves.
5. Support equipment. for treatment units, mcludmg a hydrogen

- peroxide supply tank and feed systcm for the UV/pcroxxde
process._

As shown in Figure 6-1, ground wafcr and f ooting d.rain wi,tcf will be p#mpcd
through roughing filters, to ircmove suspen&edn_solids'. and then puﬁzpe_d into the surge
tanks. The flows froxh the different sources are expected to be variable. The surge

_tanks will easure a constan't f 1o§v through vthc treatment unit .at': 3O gpm, in a batch
process. T_hcse tanks will also brovide-'apprbxi‘ma.tely two da-y§ ‘collection pdtcntial

when the treatment gnit is down for repairs, cleaning, etc.

When thc trcatment is mxtxatcd the water will be pumpcd from the surgc tanks
through FUI.FLOR filters to remove rcmammg suspcndcd matcrmls. The filters will
be placed in dcscendmg order of size to remove progrcss:vely smaller pamculates '

The water will next enter the treatment unit.

The UV/peroxide treatment unit consists of an 80-gallon s.tainless' steel

oxidation chamber, which.provides for 2 maximum ground-water retention time of

INTERIM ACTION PLAN FOR THE 881 HILLSIDE AREA .
ROCKY FLATS PLANT, GOLDEN, COLORADO MAY 5, 1089 615_135 " PAGE 6-2
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N ~ -2.66 minutes at a constant system flowrate of 30 gpm. Thgl oxidation .chamber

contains four mediuni pressurg- UV lamps, which are mounted horizontally in quartz.

sheaths. A hydrdg’en»pero'xi:‘c'lc feed system is used._ to inject approximately 140 mg/!
! (50 mg/1 per ppm of organic contaminants) of a 50 percent H50,- solution into the -

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

. in-line static mixer before enteringthe.bottom. of thc' oxidation chaxﬂber; The érqu,nd.
water then _flows through the »reacﬁtion. cﬁa;::bex. bakéin_g thé_U_V lamps; before it exits ‘ g
the top of the oxlid'atio_n chan;bef. As'th'é ground ‘watcr pa#s&s the UY laﬁba the - i
contarﬁinants will be 'effectivcl& destroyed to co‘.m‘ply with chemical-specific ARARS.

Following treatment, the water will be directed to an effluent tank before reinjection

in the Valley Fill Alluvium of ‘Woman Creek. The detailed design summary ahd civil

engineering drawings are bro'vidcd in Appendix 3.
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~ SECTION 7
5 REFERENCES
t .
Rockwell Internatzonal 1988a. Draft Final Rcmedxal Investigation chort for High
Priority Sxtcs (881 Hillside Arca), March 1988.
Rockwell Internatxonal 1988b. Draft Fcasxb;hty Study Report for ngh Priority Sites . {
(881 Hillside Ares), March 1988. , v ]
Rackwell Intcrnanonal 1989. 881 Hxllsxdc Remcdxal Invcstxganon and Fcasxbxhty '.f
[ Study Responses to EPA Commcnts, Fcbruary 1989.
I,

|

| |
: %
bt o ' : _ o
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APPENDIX 1

VOLATILE ORGANIC CONTAMINANT DATA FOR
ALLUVIAL GROUND WATER AT THE 881 HILLSIDE AREA

%..-’- ~ 3‘
fi. :
i
;

[,::» _ INTERIM ACTION PLAN FOR THE 881 HILLSIDE AREA

ROCKY PLATS PLANT, GOLDEN, COLORADO . MAY 5,1080 APPENDIX 1 S
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| APPENDIX 2 J
SUBSURFACE INVESTIGATION AND ENGINEERING
ANALYSIS REPORT, AGUIRRE ENGINEERS, INC.
- JUNE 1988 ,
[ |
;
. ?

ROCKY FLATS PLANT, GOLDEN, COLORADO  MAY §, 1980 : , . APPENDIX2 -
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SUBSURFACE INV!STIGATION AND ENGINEERING ANAL’ISIS RBPORT
' - INDUSTRIAL WASTE FACILITY
: - ROCKY FLATS PLANT
JEPFERSON COUNTY, COLORADO

PREPARED FOR: .
ENGINEERING SCIENCES, INC.
1100 STOUT STREET, SUITE 1100
DENVER, COLORADO 80204

ATTENTION: MR. chsann ANDERTON |

PROJECT ¥O. 18,023 . ' . JunE 1s, 1988
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‘ ( Georechmcct cnd Mcfencls Ccnsuitcnrs

June 15, 1988
E:;inee:ing Sciances, Inc.

100 Stout Street, Suite 1100
Dzuver. Colorado 80204

Attention: Mr. R;chard Andertcn

. Subject: Subsurface Investigation and Engzneerzng . ‘
R Analysis Raport A :

£ Industrial Waste Facility .
Rocky Flats Plaat
Jefferson County, Colorade
Qur Project No. 18,023

il Gantlanman:

; | Aguirre Engineers, Inc. is pleased to present this Subsurface Investi-
gation aad Enqzncerznq Analysis Report for the subject progect

it Briefly, the findings of this study indicate that tha proposed storage
g tank structures may be supportaed on a mat or pad fcunda:xon system
%' bearing on the stiff to very stiff, gravelly CLAY.

Field permeability tests in the area of the proposed ex.ilt:atxcn
trench indicate k values on the order of 1.25 ta 1.7 x 10~7 cm/sac.
Labozatory permeability tests arae currently being run on salect soil
| samples in this area. (Note: At the priating of this report, ‘the
v rasults of thesae tasts are not yet camplete.)

L Basad on the boriag hole 1nformatzon and our understanding: of the ra-
. qui:ad.excavaticn dapths, difficult excavation of the overburdaa for
150 the proposed pipe lines is gemerally not anticzpated. Excavation of
trenches in sandy or gravelly soils may require shoring or excavating

g treaches with side sluges of about 2 (tao) Borizontal (H) and 1 (onc)
; vertical (V) . . ) . )

Additional detailed design and construction :eqonmendations are in-
1 cluded in the attached report. We appreciate the opportunity to have

1615203 |

1"276 Ecst Fremont Piace o PO, Box 3874 o :ngtewooc Coloreco 80155-3844 o 1. SA *7302) 7~r¢-T‘EST

JJU/
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. Enginering Sciences, Iac.
&5 our Project No. 18,023 -
e June 16, 1988 o e
;. Page Two _ o
been. of sarvice to you oa this phase of the project and- look forwand
O sarving you on future aspects ‘of this oroject.‘
Very truly ydurs, , _ ‘
AGUIRRE ENGINEERS, INC. S . R £
P /AR ) . ’ . . " ' '
é ;! . S A : .
t d‘ﬂ . . o . L //'-uvd “' //1”’. ’ .
JZseph A. Haess, E.I.T T - Richard Rhudy, B. E. :
taff Enginaer » _ S toject uanage. -
i JAH:pet |
| Enc: Report
i' ce:s 3 sent
i '
,";:':,
RO
i
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1.0

: oucmszgu SR

The subsu:face conditmns enceunte:ed at the gite are fa.i.:ly

. v.‘.erretic... Our bo:inqs genezauy encountezcd TOPSOII., FILI. MATE-
+ RIAL. end/o: NATURAI. soILs overlqu mrmzn aznaocx NATURAL -

son.s were. enccuntu:ed underlying :he TOPSOIL o FILL MM‘BRIAL
and overlying WEATHERED BEDROCK At the locatio-n of the pre-
posed water tank pad aree, the WEATEERED BEDROCK was not encoun-
tered to its teminel depth of 20 (twenty) feet. Along the
proposed inletzat:.on pzpelme alxgnment, the deptb toc the. top
of WEATHBRED‘ 'BEDROCK variad from 4 .(fo’ur‘) o 36 (thzrtyfsxx)
feet, and aver‘ei;ed jepp‘:ox:‘.'xna'tely 18 _‘(;eig‘hteen:) _f'eet' below ﬁbe'
existing gro-u:id sﬁ:face. WEATHERED BEDROCK was _net. encountered -

in the borings _al.qriq the proposed exfiltration pipelihe._

Groundwatar was 'enc'c_unf:ered in ﬁorings 1, 8, 9 and 13 ‘at dept_he
of 9 (nine) te 28'(twenty-ei,§ht1 faet, -reepe‘eﬁively, }below t;he
existing ground sur'feee, et-tbe time of d:illving:op'e:atidns
(May 19, 24 and 25, 1988). wheré pess-ible, groundwater lavels

were rechecked on May 25, 1988. This corresponds ﬁo either 7

: Cseven) days or 1. (day) afte: ccmpl.etiou of d:ill:.ng operations.

At this time, the groundwater :.n Bo:ings 3 through 5, 8 and 9

ranged £:an degths of 3 (t-h:ee)‘ to 4 (four) ‘-feet.- Groundwete: '

- levels could not ba rachecked for Bonngs ‘1, 6, and 13 th:ough

ls, beceuse ofmbackfill requx.:ements by Rockwell Iaternation-._ '

s a.l-- No groundwater was encountered in Borinqs 7 and 10 throuqh

12.

615206 Pael
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It is ou: opinion that the p:oposed vank structures may be sup-~.
po:ted on a. mat: or pad foundation systanm bcarinq on tbe stiff
A . - to very. stiff,ugtanuy. CLAY. No axpann,ve_...sox.la.wore encoun-

tared at thi's:;pr_oposed; tank structure location.

. Pield pemoability tasts, :.n the area of the p:oposed ‘exfiltra-
- tion tranch, indicate k values on the o:der of 1. 25 to 1.7 x ‘
107 cm/sec. These values are indicative of material with a

‘ : - very low rate of permeability. As lre’quested,‘ labora.:toty perme~

e

abilicey tests are currently be'i'ng run on select soil ‘samples ,
retriewm& from the same area. At the pt:.ntmq of this report,

the results of these tasts are not yst ,couplota. Preliminary'

results_ indidai:e that tbé pemeab'ili‘qy rates of these la_bo:a-— _

tory samples will be Sirhil'ar (on the order of 'maqnitﬁde) to the

field vpemgabiiity 'tasto.

Based on the boring information, and our understanding of Fa=-

quired excavation’ depths, di.fficult ekcavar.ion of the ovok-bu:-'-'
v ’ den soils for t:he proposed pipeline t::enches is genera.lly not:‘
. ant:.ozpat:ed. ' Construction ot the p:oposed infiltration pipe- :
; o line trench will encounter WEATHERED CLAYSTONE BEDROCK at
depths of from 4 (fouz) to 36 (th_:._:ty-six) feet balow the exist-

L .ing ground. surface. The 'exoavai:‘io‘nfooodition of this material

a& is anticipated to be mostly i.); the medium ~hazd-:ange."
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Due to the cohasxonless natu:e of scmt cf the NATURAL SOILS
and high qroundwater ccnditicns alomg po:tions of the pipclinn‘
TE ‘ alignment, ccnatderatxon~should bc givon :o the t:ench gide

'slope stability. The t:anch sidewalls can be: ezthgr shored or

'sloped to aagles of about 2 (two) aorzzontal (E) to 1 -(one)

i
e

Vartical (V).

Additional design and construction rédcmménd&tions are éontain—.u g

ed in various sections of this repqrt."

i »
KL .

TSR m%m;m ;
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SCOPE O? STUDY

This raport prosents the rssults oﬁ our Suhsurfact Invcstigz-

£ion: and.znqinee:inq Analyszs at the szta ct thc p:oposed -Indus~

-trial Wa:ta Pacility, ‘to. be located at the Rocky Flats Plant,

Jafferson. Ccunty, Cblorado (sae Plate l). Th:s project will
consist of thc Lnstallation of pipe for infiltratxon and axfil-

tration’ trsaches. Additxonally, a sump and pzpelino system

'-wiil transport tha'collected groundwater to the t:eatment facil-

ities in Bu;lding 830. A pad to support three 15,000 (fifteen
thousand}- gallon storage tanks whxch wxll be constructed just

south of Buzld;ng 830

- The scope of this study:was tos

KL

a) Explore the subgurface conditxons withzn ‘the project
area and collect samples.

B) Test the samples recovered
c) Analyze and evaluata the data obtained.

D) Racommend the most suztable types and depths of fcunda—'
tion for the proposed water tank structures.

E) P:ovxda :scommandatxons for installation oE the pro- .
.. posed pipelinss. '

?) Determine the pernbabxlity of the soils in the ;zea of °
the proposed exfiltration tranch. '

G) BEvaluate q:vundwater conditzons,'sozls consttuction
- saquences and procedures. : _ : :

..th field work consxstad ot d:illinq a series of explo:atory

'borzngs, in order to obta;n dzsturbed and ralatively undis-’

615209
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turbed saanos for-iaboratory teitiﬁg.,'rhc samples zacovared
were visually inspected, and various labo:atory tests Were per-

s formed.on' thcm to~evaluate their physical and unchanical pxoper-
tlas. . , . .

[ Tho‘soil and roék paraﬁate:s that'wevdefincd, iu ccnjunction
with :esults ot obse:vatxons made on the site, amd past experi- z
ence with sxmxlar subsurface conditions, under sxmilar loading

conditionsvwere analyzed in qrde:.to reach the "Conclusions”

presented in this‘report.

aod b,
~po
.

615210  Pee?
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3.0 FIELD INV'BS‘!‘IGATION : |
Thn fiold investiqation consistad of d:illxng 1 (one) explo:a-
-$~‘tory bc:ing at-thtapraposed_storage tank_structnre lgcation and
--. 1§ (f&:téen)ibbginéi;aiohg-ﬁhe proposéd rouﬁé of - the igfiltra-
- .tioﬁ/skﬂiltration“trenches'(?late 2) And aéso;iatéd pipelines.
The borings'wcrc drilled on May'la,ALé, 24 and 25; 1988 using a
truck-mounted, auge::-tfpe‘ d:iliing rig. o - - | l v

our drillxng rig was equlpped thh 4 (four) inch dxametez, solid
stem, continuous flight power augers.' The augers were used in
cleaning the hole to the depth at'which*a_sampla and/or Penetra-
tien Tesﬁ (Pf) was dasired. The auge:s“wéré'then :amoved; £nd a
2 (two) inch inside diameter (iab.) Califotnia:Squn‘Sampler.was
subsequantly_d:iﬁén‘with blows of a standard ﬁaﬁmgf weighing 140
(one hundred forty) pounds and falling a distance of 30 (thirty)

inches.

The samplaer was first sgﬁted'l (one):ihch'into the bottam of tﬁo
hole, and then driven an additicnai>l2 (tWeiva) inches.' The
- . number of blows :nqui:edtto-drivg :hsssamblgr the last'foct,'or':

i&? : a fraction therascf, constitutes the PT. ~

This PT is similar to-the'Standard Pehetration Test (SPT) da~
scribed in ASTM Designation D 1586-61 (Reapproved 1974) ., Tha

& pr, when Prcpefly evaluated, i3 an index of the soil strenqth

615211
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 ed locations prcv:.ded a.lonq tha ptoposed pipclinu and infiltra~-

_.:!t

- and dcuaity of tho matanal tested. The p'r rasults are shcwn on

the I.og of Bxploxatc:y chings, Plat:es 3 th:ough 5.

rhe Bar.:.aq lccations we:a physically suxveyed in the fiald by

Aguirre: Enginea:s,.lnc- by taping or pacmg distances f.rom stak- x

tion tranch. ,A(Not-o: The p:oposed exfiltra:x.on trench staticn-'

ing is taken off _the provx.ded_ stationing £or_the.mfilt,ration

trench. See Plates 3 through 5 for st‘a;tioninq offsets.) Bo"ring-
| elevatzons wara interpolated fram the s:.te plan provzded to us

)4 Engznee:mg Sczence, Ine. -

These borinag elevations and lccatzons ara adequata for the pur-.

pose of thj.s raport, but should be ccnsxdared as’ only app:oxi-

mate Ect any other use. _

615212 7aga 7
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, . 4.0  SITE CONDITIONS o

* The p:oposed Industrial Wasta raoxlity, whioh includes sto:aqo

' . tanksralong’ withyassooiace& infiltratxon;and_oxfi;trotion pipe~ -
- L linos; will be'ioootod aﬁ the.Rocky“élots'Piant, located in Jef-

| | fo:sonAConnﬁy;oColorado...Tho»spooifio_orea_io which the Indus-

3§; trial Waste Faoiiitf‘will'be located is known as the 881 Hill-

h side, 1oooted immediately south of the Rocky‘fiats Piant." . g

The proposed storage tanks will be located directly south of
Building 830. The proposed storage tanks‘will'be bounded on the
east by a small service road aod to the weot by a rather steaep

hillside.

" The topography of tho storage tanks sita gensrally consists of a
moderate slope from west to the east and south. The oxaot looa-
tion of the storage tonk pad was not known at the time of our
exploration, Thoﬁapp:oximaoo'elovations of this o:oa rangad

from 5,972 (five thousaod nine hundred seventy-two) feot to ap-

proximately 5,376 (five thousand nine hundred seventy-six) feet.

The proposed pipolxnos wxll zun east f:om the sto:age tanks and

then will branch off in‘a southerly direction’ to either the pro-

posed -infiltration or exletration tranches.
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The toﬁography» :'o"f "the p:oéoséd piﬁgi'ingS‘ consists of 'va:ied :
\ | slopcs ranging f:m gantle to moderate, qonarally in a south to.
' R scuthustarly directian. mevatians ranged from approximaccly
5,986, (five thousand tune hundred eiqht-six) feet to approxmate-

ly 5,894 (fivc thousancl e:.qht hundred m.nety-four) faet..

A man-mada d:ainaqe ditch, runs apprcxmately parallel to, and g
immediately south of the proposed exf;ltraticn trench. At the
time of this invest:.ga.tz.ou, the ditch contamed approx:.mately 2

(two) to 3 (three) inches of water Elowmq in an easterly di:ec-

I tion.

. An underground gas line ran appféximately ‘parallel to, and in
the immediate vicinity of the proposed infiltration trench align-
‘ment. It is our understaanding thé.i this line is 'aibandfohed
Another underground gas line was lccatad in the vicinity of Boz— '
ing S, 0verhead powerlines run along the existing fcnce line
as well as across the p-rcposed infiltrat:.on trench in the vicin- .
ity laf Boring 10. ’A’dditional_v utilities :ﬁay be"cn_ ‘i:be siﬁa and

"all their locations éhould be varified prior to const:nction.

B

o W R
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SUBSURFACE CONDITIONS

The subsu:f.acc condﬂ:ions encountered at the site are fairly

AR R st

c:tntic. Our bcrings gcna:ally encounte:ed TQPSDIL, FILL MATE- o
RIAL .and/or NATURAL SOILS underlain by - wznrsznzn BEDROCX. The
gcncralized subsurface conditxons encountered by our test bor-
iags azo graphically :epresentad on the Log of Borings (see
Platas 3 through 5., The Legand and Notes necassary to inter- _i

pret .these Logs:arsfcontained on Blates 6A and 6B.

| - Bach of the subsurface ﬁate:ials‘and grbhndwater conditions we

encountered are described in the foLlowinq subsections.

- S.L TQOPSOIL: was encountered in all of_tbe‘borinqs at the
' ground surfacélto apprcximata;y a.5 t§>L (ona) foot in
(- depth. This material is not suitable for supporé‘ot struc-

”- * tuaral ioads or usevas-backfill and should be ramoved.

5.2 PILL MATERIAL: was encounte:ed in Borings thhrouqh 10 and
éﬂﬁ Boring 14. The FILL MATERIAL was va:iable consisting of
g gravelly CLAY to clayey GRAVEL. This PILL MAIERIAL contain=
£ ) ~ ed scme sandy lenses, occasional rootlets as well as areas
2 of seve:ely weathe:ed claystone bed:ock fragments.. This
i FILL MATERIAL was}found to be-moist~t07very<mci§t, medium = - |
- .-+ - stiff tq vary stiff, a#d-gray to brown to otahgg in color.

i" - . s ¢ -4~ According to the Unified Sbil ClassifiéatiohPSYstem (USGS) ,

this PILL MATERIAL classified as CL or GC matarial. The
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B .

thickness of the EILL‘MA&:RIAL ranged from 5 (five) to 21.5

%ﬁ fest with,agxi&c:aqe thickness of app#oximztely-l4 (four~

" . . . teen) feet. o

P‘ 5.3 NATURAL'SOILS= which consisted of sane gravel to gravnlly
(. CZAI;.soma sand to sandy»CLAY, SAND and GRAVEL, and CLA!

(scverely weathared claystone bedrock).

The NATURAL SOILS were found underlying the TOPSOIL oz FILL
{] MATERIAL, and overlying the'wﬁA$HEﬁED2BED§OCX. 'The_tbick-
ness of the NATURAL SOIL in tbé‘arqa Qflthe storage tank
structures was aot fully_penetrated to the‘bo:ing's maximum
dapthAbf 20 (twenty) feat.  fhe’thigknass of the NATURAL
SOILS (whera penetfated) along'thé'propcéed pipglinesﬁand
iafiltration and éxfiitratioh tranches, ranged frem 1 (one)
to 21.5 faet with an avo:age thickness of approxxmataly 7

(saven) feet.

i | | The gravelly CLAY, which was~énéounte:ed in Borings 1, 4
e e -th:ouqh 8 and 10 th:ouqh 12, contazned ‘a trace to some
sand, occasxonal rootlets, and was moist to wet. This CLA!

material was found to be stiff to very ‘SEiff and black to

dark brown to gray ia coler. 1Ia accordance vith the USCS .

this gravelly.CLAY ciaésified as.cnnmateriali :

vPagc 11
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. Tha sandy ‘CLAY, which was encounta:ed in Bo:mgs 2, 12,13,

15, and 1s, ccnta.inad occasianal qravels, occasional sand

-lenses,.- and was ‘moist. t:o very moist.. This CI.A! material

was found to be stifs to very stiff ‘and brown in color. 1Ia -
acco:dance w:.th the. cscs, this matenal classiﬁed as CI.-CK
matarial.

The SAND and GRAVEL, which wa‘é .enco'un’te_red. in Borings 1,

3 and 5, varied from cont'aini_.nq s_onie clay to*bainvq clayey
and was moist to wet. This SAND and ’GR-AV}:I_.- ma~:§:i‘al. was
found to be medizmi‘ dense 't'o' &ensé_ and light brown to dark
brown in color. In ac:q:dance with the Uscs,' this matefial

classified as SC-SP a..ndj GC-GP material.

The CLAY {saverely weathered claystone bedrock), which was
encounte:ad in Bonngs 8, _9, .112, 13,' axid ];6, 'contained a
trace to little sand, t:race gravel and was slightly calcara~-
ous. This CLAY matarial was found to be very moist, stiff
to v.ery} stiff a'.nd brown to gr;ayfwith orange in ’cplc:. ‘In.
accordance with the USCS_, ‘this material cld#siﬁ.’ed as CL
ut_trial- - . : . . _

WEATHERED BEDROCK: consisted of WEATEERED CLAYSTONE BED=~
. ROCK.. Within the proposed storage tank pad area, WEATHERED
... BEDROCK was not: encountared to the borznq s tam;na.l dupth-

of 20 (twenty) feet. A.long the proposed p:.pelines and in-—

'615217
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ER
'i‘. .

‘filtration/exfiltratiou t:anches, whcre WEATHERED BEDROCK o

B en e and

was encounte:ed, ‘the depth to thn top of WBATHERED aznaocx
--variad from 4 (Lau:) K1 36 cthi:ty-six) fect, and avcragod

app:oximately 14.5 faet belcw the existiaq g:ound surface.

The WEATHERED CLAYSTONE BEDROCK, which was encounterad in
all borings, except 3orings L and 13 through 16, coatained !

a trace to little'sand,fwasvslightly calcareous with iron= '

stazns nated in the Eractures,'and was very moist. This'

material was found to ba hard to very hard and was gray to

+ ' brown with orange ia color.

i. 5.5 GROUNDWATER:. y;s‘en;ounteréd_in'sorings l,VB( $ and 13, at
depths of 12, 28, 13.5 and 9 feet, respectively, below the.
s existing‘ground shrface, during drilling dpergkiﬁns (May
19, 24 and 23, 1958);' ﬁo gtoﬁndﬁatér was en¢ountered'1n'

the remaining borings at the time of drzllzng (May 18,13,
5 24 and 25, 1388).

18 . Groundwater levels in Borisgs 3 through 5, and 7 through
[ 12, wera techecked on May 25, 1988, which corresponds to

either 1. (one) day or 7 (seven) days afte: complation ot

1 drilling operatzons..,At that time, the gzoundwatc: levels

had stabilizaed in Barinqs'S'and 9 at'dépths of 4’(four):and

o o e A

'3 (thrae) feet, raspectively, below the ex;s:an g:ound '

- surface. Also at that time, groundwate: was encounterad in
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. ao:ings 3 th:ouqh 5, at depths :anging f:cm 3 (three) to 4

(four) £eet belw the existing ground surface. The remain=-

fE e owe ainge barinqs had remained dry

..Groundwater levels ‘Cou,l'djnét' be rechecked for Berings 1, 6,

‘and l3>through '16, beciuée of backfill reé.zu:irements by

Rockwell International. | - o o ‘

During wet season periods, the groundwater levels at the

site are expected to rise somewhat due to surface water

infiltration and subsurface groundwater seepage. More er-

ratic variations mé.y result from short term changes in the
drainage located near proposed exfiltration treach. It is
our opinicn that these seascnal changas in groundwater lév-

els shduld be considered during des:.gn and ccnstruction

pha.ses of the pronect. -
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L s;oﬁ,tgggoaarogg AND_FIELD TESTING

{"‘5; | ‘ All soil and w.athar:ed bedrock Samples recovered ware physically |
:;f.%} - ._-;.inspecta_d-a'nd_.visual_.lyf classified in- the. labo:_'ztcry by the- Proj- '
ect Geote'chni'c':al’ 'Enqinear.ﬂ Représveﬁtétivé‘ samples were then.

1 -sclocf:.sd for labo:ato:y tests tc help defina the gootuchnxcal
pzopertias of. tbe subsurface matarials.v Tbe testing program

| consisted of perfoming the following tasts; }v Swell/Consolida~ t

tien, Gradation Analysxs, Natural Dry Densxty, Natnral Moisture !

- Content, Atterberg Lun:.ts, Labo:aeoty_?emeab:.lxty a.nd'E'ield

U, — e
RPN aa T

Permeability.

A Swoll/Ccnsolzdation Tast (see Platea 7) was perfcmed in order
§ to estimate the swell or consolxdatzcn potentzal of speci!ic

subsurface materials.

[ Gradation Analysis Taests (see Pla.té.s 8 through 20}) were perform-
ed to estimate the g:akin vsize dis‘trib‘u_tion; qf. the soils which
1 could be used to aid in'c;assify;ng_the“soil, estimatiag the
load carrying cayga.ci,ty"off tvhe.‘matarial‘s tested, as well as esti-
t mate the pemoability of ﬁh:'.s méte:ial. This test: is a.lso usc-' }

. ful in evaluating the swell potentia.l of the xute:ial tested.

‘Natural Dry Densii:y and Na:ﬁrai Moisture Content Tests (sae

Table 1), were performed to. determine the density and moisture

R A AR SRS
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B

contenc o£ the scxls enccuntered, ta’ evaluate sate of their can- _

paction characteristics, and to cc:relate their swell potential

fam . with other tasts.

‘Atterberg Limits'rest: (see Téble 1) ‘were performed to determize
the water contenis which défing the various stages3of soil coa-
sistencf. rheke aielthe Liédidynimiﬁ'(zni, where the soil be-
haves as a viscous liquid, and the Plastic Limit (FL), where the ‘
soil beginQ to braak apart'andvcrﬁmble and is no.lonqe: plastic.
TEi The difference betweeh‘thé.nn and ?L. défiﬁed'as~the Plast;city
| Index (PI), represents thelranqe in.whtei contents through which
the soxl is in the plastxc state. These p:opertxes are also
useful in classifying the soil accordxng to the various soil

¢classification systems,

Laboratory Permeability Tests are currengly'in-p:ogress on sa~-

lacted samplés along‘the_infiltratidn‘and exfiltration trenches.

The samplas have been set under a constant water pressure in

5 SN ST

order te: first, saturate the soil; and secondly, determine a

PREvE

:iﬁ - permeability or "k" value for eachis;mple. At the_writinq of
(s this repert, the laboratory tasts are not yet complete. (Note:
Samplgs have been subject to a cénstant water prassure head

L . since June 2, 1988 and are not yet saturated.)

v, . ?a;;ing Head Field Perneability Tests wera run in Borings 14 and

Pagé ls
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1ls, alonq'thivprépéaed exfilt:atioﬁbtrench rdutc; A momitor

tubo and screan was installed using bentonite seals above and

--bclaw a screen and saud filtar'to igolate the tast zone.
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our undarstanding of tho p:oposed praject is baud on intoma—

ti.on--provtdod_,t:q-.u_s by Mr. .Richa:d‘ Andertcn Qf‘ ‘Engineering-:

Scienca, Inc.

The proposed storaqc tank fac:.lity wx.ll consist of a pad or mat
foundation system supportug three 15, 000 (f£ifteen thousand)
gallcn tanks. ' Ths pad or mat wx.l]. measure approximately 20
(twenty) by 20 (twenty) feeﬁ. It is aaticipated that this pad

or mat will be placed at o:»close to grada. '

The p:oject will also in:iude"_the insiaiiatiqn of approximate-
‘lly 2,800 (two thousand. eight ‘hundred) iineal feat ‘cf pipe ia
trenches fcr xnfilttatzon ‘and exletration._ tt is our under-
standing that the :.nfilt:ation trench w:.ll be keyed z.nto the
WEATHERED BEDROCK a minimum of 2 (twa) fest and act similar to a
french drain. additionally, a sump arkd pipeline system (approxi- |
mately 1,600 lineal feet) will transport the collected groundwa-

ter frem the infiltraticn p:.p:.ng ‘to the t::eatment faczlxties ia

3uilding 830. . . .. ... .. S

c15223  FMelt
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'ODMENDATIONS FOR THE WATER STORAGE FACII.ITY

il-.'_f;,-, - Beneath a thi.n layar o£ TOPSOII., tbo bot:ing a.t the sto:agc tank

. £aci1xty cncounta:ed. g:avelly CLAY to 9 ¢ nznc) feeat underlaia by
| app:oxinately 10 (ten) feet of SAND and GRAVEL '

Based on the labozatory tast raesults and our analys:.s, it is our
opinien that tbe storaqc tanks can be satzsfactotily suppo:ted
on the proposed pad or mat f_cundat:.on. We recommend a,maxmum &
allowable 'ne‘t bearing pressure of 2,500 v(two thousand fiv§ hund-

red) psf be used bearing on the gravelly CI.AY mataerial.

Based on the above design pressure and as'suming a relatively
stable bgaking surface is established, total settlements should

be minimal.

. No expansive soils were encountered in the borings At the stor-
i age tank facility. Gro&pd&itét was present at aéproximately. 12
11: | (twelve) feet below the existing ground surface.’ It is oot anti-
cipated tvl;at the existing groundwater level will interfere with
5 construction or the support funcﬁi-on cf'the tank favcil:ity founda- .

i tien. 4 T : _ .

[ . The foundation excavation should not be left open for extanded .
periods of time. ALl soft, wai:, -_verfy loose, or otherwisa dis~-

e

e turbed materials should be removed prior to coacrate placement.

615224 Page 19
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) The ba‘se’l of ‘the excavation should be observed by aguizrre Bngi-

ncg::,jrnc. 'ﬁo}',__aéa' that the soil type .encountered is as assumed

and. th;t-.édeq’uaté.‘bg_a’:i;q conditi_ons exist.

'
|
'
i




9.2

9 .l Gcncral

‘Thc borings aLong the prcposed infiltration/exfiltration '

t:cnchos and associated pipolinc aligrments ware inteud-d'

to cvaluata the suhsu:f.aca condi.ticns iacluding pemea.hi.l~
ity tests,al-onq the exfiltration treach. The detailed site

and ;ubsurfac§ conditions are p:esanted' in Section 5.0.

permeability of Ptono_s‘éd‘xxfiltraticn Trench Matgrial .

'As.discussed previocusly, E‘;alling Head Field .Pemea_bi.lity.

Tests werae ~run‘in_Boringswl4 and 15 along the proposed ex-

filtration trench alignment.

The Field Permeability 'rést rasults are as follows:

Boring Location - o Pern;.e(a'b'ilit\'r (k)
4 | 1.7 x 107 cn/sec

15 : 1.25 x 10=7 em/sac

Laboratory Permeability Tests are currently being run oa

__sclcct soil samples in ‘the araa;s' of both the inlfilltzat'ion'

as well as the exfxltratian trenches. At the printing of

+this raport, thn :esnlt: f:on thase tests ‘area not yet com=

plete. Based upon the t:ime at which it i.s taking to satur-

atas the labo:atory sauples, labaratory pemsabxlity rates

. Will probably bhe sim.la.: (on the cx:der of maqnitude) to the

field permeability rates.

615226  Pa9e 21
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In sumn:y, ba.sed ﬁﬁbﬁ these p:eliminafy résﬁlts, the pex;mn?
abi.li.ty of thc material in the a:ea of the exfiltration'
g Ct '-t:oncb should.. be conside:ed poor: to practica.lly i.mpermeah].c.
) It is not: anticx.pated that labotatory results will vary

drastﬁcally,fran the fiald permeability results. _

9.3 Infiltration Tranch -

As discussed prev:.ously, it ig our unde:standlng that the

e iladiend

) infiltration trench will be neyed into the wemm-:azu BED-

[‘:f: A _ ROCK approximately 2 (two) faet. WEATHERED_‘ BEDROCK was
encountered in 'lali the borings along the propoSed’ infiltra~
tioﬁ trench At deg;hs. rénqi,ng 'froﬁtl (four) faet to 36
(thirty-six) feet baelow the 'exié't.inq' ground surface. This
correspoads to WEATHERED BEDROCK elevatxons rangi.ng from
approximately 5,967 (Eiva thousand nine. hundred sixty-sev-‘

' en) feet (Bo:x.ng 6) to 5,882 (f:.ve thousand eight hundrad
ei.ghty-t'wo) faat (Borzng 12). For specific WEATEERED BED-
ROCK depths, refer to the Log o‘f.Borinqs (Borings 6 through
12), Plates 3 and 4. o -

e 9.4 General 'rrench Excavations _ , _ )

t . In most areas of the pipgli.ne, the proposed pzpelines may
‘ . : . ba safely supportaed on the _NA’L’URAL SQILS, FILL .MATERIAI. or
WEATHERED BEDROCK. In these areas, normal construction and

i , plvacvement of BEDDING MATERIAL, can be followed.
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rho recommended qradatxon for tbis BEDDING MAIERIAL is as

follcwl:'

Siove Designation o
-or Size : - ~ Percent Passing -

1" S . - 100

/4" e 90 to 100
/8" o : 20 to S5
No. 4 o .6 te .l0

No. 8 0 to 5

Along portions of the proposed pipeliﬁe, ;he trench. invert
level will be excavated into WEATHERED BEDROCK. In areas
where the trench is to beeexcavahed into the WEATHERED BED-
ROCX, the Contractor should ba prepared to excavate medxum

bard WEATHERED CLA!STONE BEDROCK mat:enal.

In the vicihity of’bo:iués where q:oﬁndweter was encoun-
tered at the time of drilling, §:oundwater seepage into the
tranch excaéetions shoﬁld_be axpected. Pot ﬁ:ench excava~
tions penetrating groundwater by oaly a3 few feet;‘puhpieg
from sumps should provide'adequete drainage. For excava-
tions that penetrate ‘the q:oundwa:er by mote than a faw

faet, a more extensive systan may be requxred. .

If ian certain areas the bottom of the excavation starts

“pumping®, or appears-eoft; t&e}problem'SQils shquld be

excavated-and:replacedvﬁith a thiékened, 2mpravedkbeddin¢_

615228  Paee 23
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layer., _Thc imptoved bedding should :ohsist of 1 (ona) to 2°
(two) fuct'o£ I‘(ane) to 2 (twb)fin=b.3iza crushed stone. .

T e e e L e

9.5 -Tranch Side SIones

l : cuts’ in the in-sxtu WBATHERED 'BEDROCX may stand on nearly

‘ vartical slopes fot-a,brief pa:iod_ot time. vaowever, near -
vertical cuts in sandy or gravelly materials cannot be cone i
sidered safe;‘evcn for short duraticns;"rhe majority ofv ‘

the NATURAL SOILS along the pipeline alignment conazsts of

——

qravelly or sandy CLAY materxal.

The trench sidawalls can either be cut vertically and prop-
arly sheeted and braced, or sloped back to a safe angle in

conformance with applicable OSHA regulations.

It is the Contractor's responsibility to provide a treach

which is safe for hié men to work in.

;@ Ganerally, a dry éxcav;tion cﬁt in a granular soil can safe- i
ﬁhf 1y stand at slopes ranginq from 2 (two) (H) to 1 (one) (v .

%1; | a:' 'nxawnve:, tlatte: SLOpes may be requzred based on the ccusis- _

§ . ' tency'ot the in-situ soils.
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MISCEL éﬂgg

The analysis und :sccmmendations submzttcd in this -rapoert are

‘based upan tho data obtained from. tha 1 (ane) saxl boring at the

proposod stozage tank pad and tbe lS (fitteen) sail borings
aleng the proposed intiltration and exfiltration pipeline aliga-

ments pnrfcfaad-at the locations indicated on Plate 2.

In any soils invcstigation,-iﬁvis necessary to assume that soil

conditions do not :hange'g:eitly from those indicated‘by our
Exploratory'sorings. This report does not reflect any vari-

ations whzch may occur between these bo:xngs.

The nature and extant ot'variatians bétween'bcrinqs may nct be~
come evidaat until the course of coastructicn. Feor this rgaion,
we raccmmend that the Aguz:re Enqinea:s, Inc. observe tha aexcava~-
tion and backfill operations and~prov1de appropriata recommenda-

tions at that time, based on cobservation and testing.

It variﬁtiohs in subsu:tace'canditions.Arg éncounté:eé dgriné
construction, then it may ba.ﬁecessary fot’; :afevaluation of
the :acommendations contained Lnlthis report. If any untoreiacn
subsurface conditions are enccuntered, the cont:acta: should

notify Aguirre'Engxneezs, Inc. prior to p:ocegding with the con-

" gtruction.

pre. e
4 EE SRR
.
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In the prq',s‘c.nt;\irep_'qft, we have pre's"m'ented' judgments based partly.

on our 'undar'."'sta'ndinj of the -p‘ropés_ed' davelopmaent and partly on

. the data we ban.’- dbf:aine_d_.’ .. This repart _inects' professional stand-

ards. expected fo‘;’"'rép‘oz'ts .of this type in this area. . Our comp-
any is. not'_ra'sgonsibl; for the conclusions,. opinions or recommen-

dations made by others basad on the data we have prasented.

615231 ‘VP;aq_e 26 |
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i
} il PSOIL
3+ | o o o o
i EEE PILL MATERIAL: consisting of CLAY, gravelly to GRAVEL, clayey,
soms sandy lanses, some saverely weathered claystone bed-
I rock fragments, cccasional rooctlets, meist to very moist,
L wedium stiff to very stiff, gray to brown to orange (CL,
N CLAY: some gravel to gravelly, trace to some sand, occasional
. : - rootlets, moist to wet, stiff to very stiff, black to
i - dark brewn ta gray (cn. : o ,
‘ &\: GLAY: some saad to saady; occasional gravels, o'.c:‘:‘asional"sandv
lenses, moist to very moist, stiff to very stiff, brown
B33 SAND and GRAVEL: some clay to clayey, moist to wet, medium dense

to dense, light brown to dark brown (SP-SC to GP-GC).

CLAY (severelv weathered élagstoné bedrock): trace to little
sand, tracs gravel, slightly calcareous, vaery moist,
Stiff ta very stiff, brown to gray with orange (CL).

7

CLAYSTONE BEDROCX: weathe:ed; trace to little sand, slightly
calcarecus, iron stains noted in fractures, very moist,
hard to very hard, gray to brown with orange.

Q Water Table Elevation: 'At‘number of.days,,indicatad..atter  -
- rilling. ' o I ;

9 1)  The barings wera drilled on May 18, 19, 24 and 25, 1988, with a
e _ 4 (four) inch diametaer, continuous flight, power auger . (Note:
bcci::o of access difficulties, Boring 2 location was elimi-

ﬁ? | o - .~ (continued on Plate 43)‘_

P.O. Box 3814
Englewooa,

: - Colomaco
80155-3814 USA

[ ~  INCOSTRTAL WASTE FACTLITY  |ORAWNSY: NG |SCAE Vemeat WA
JEFFERSON CCUNTY, COLORADO CHECKED BY: TR Horzonral__N/A

l _ - |oA® 6/10/88 |icanO. 18,023 . |[MAE @
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Continued from Plate 4A)

undred !art.y) pcnnd hmnr fallinq 30 (:hirty) inches were re-
uired to drive the sampler 12 (twaelve) inches (or numbcr of
ucnns indicatad) . . _

' LT indicates tlu boran was oftsct Erom the statz.oning 3
-(three) feet to the left. :

4) ml‘ho stratification lines raprasenr. the approximace boundary be-
3 %tw..n soll types and the cransition may be qradual. ‘

-The borx.nq logs show subsurface conditions at tha dates and loca-

tions indicated, and it is not warranted that they are represen-

'ﬁahtat::.ve of subsurface ccnditions at other locations and t;ms. o |

=The Bor:.nq locations were physxcally surveyed in the field by
<Aguirre Engineers, Inc. by taping or pacing distances from stak-
a~ed locations providaed along the _proposed pipelines and infiltra-
1'i!'?t:i.orx trench. Boring elevations were intarpolated from the site
.%:plan provided to us by Engineering Science, Inc. These boring
ce>locations and elevations are adequatae for the purpose of this

.report, but should ba cons:.dered as oanly aporoxxmata for any
other use. : o o .

: .Groundwatar was sncountered in Barinqs l. 8, 9, and 1.3, during
i, =4drilling operations (May 19, 24, and 25, 1988), at dapths of
Zwtroam 9 (nine) to 28 (twenty-exght) feet bolow the exzstinq
_qround surface. , .

¥ Where possible, groundwater lavels were rechecked on May 25.

:1988. This corresponds to either 7 (saven) days or 1 (one) day
after completion of drilling cperations. . Groundwatar levels.
g6 could not be recheacked for Borings 1, 6, and 13 through 16, be-’

—cause of backf.ill requiramm:s by Rockwell Interna.tional. :

- w

D TVAT - R PO Box 3814
Geotechnical and Matenals Consuitans - 80135-3814 u.SA
ORAWN BY: NG| SCALE Varticat m
 |cHECKED BY: A | Honzonrat A
|DAT® . 6/10/88|.CBNO. 13,023 - |PAE 63
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i
 APPENDIX 3
L . TITLE II DESIGN SUMMARY AND
CIVIL ENGINEERING DRAWINGS
il

INTERIM ACTION PLAN FOR THE 881 HILLSIDE AREA . .
ROCKY FLATS PLANT, GOLDEN, COLORADO MAY 5, 1989 A APPENDIX 3
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SECTION 1
INTRODUCTION -

1.1 SCOPE

This Title II Report prnvides the plans and specification for
construction of facilities to implement the Building 881 Hillside
Remedial Action Plan. This report expands upon information deve1oped in
the Title I, Prelim1nary Design Basis Document for ‘the . 831 Remedial
Action Plan, dated 16 June 1988. - The scope of the Title Il report
covers the design development of contract drawings and specrfications,'
purchase spacification for government furnished _equipment, component
checkout (cc) and system operations (so) test procedures;vand a.qua11ty
acceptance criteria checklist. A detailed cost estimate is included

“under separate cover.

1.2 PURPOSE OF PROJECT -

The primary obaective of .the Building 881 H11ls1de Remedial Action
Plan (Projact) is to isolate, collect, treat and re- 1nject ground watar
contaminated with a variety of volatile organic compounds. A conceptual
design for the. project has been developed as a result of Remedial
Investigation/Feasibility Study (RI/FS) procedures. A Health. Risk
Assessment performed in conauct1on with the RI/FS conc]uded that a small
but identifiable health risk to the public would occur in the future if
no remedial action was performed at the site. _ Implementation of the
recommended remedial action will eliminate the future risk and result in
the remova1 of the contaminants identified as contr1but1ng to ‘the risk.

Preliminary process design and se]ection was performed as a part of
the RI/FS and subsequently verified through independent treatability
studies initiated by Rockwell and performed by a manufacturer of the
selected system. The se]ected pracess for treatment of the volatile
organics is an ultraviolet light (UV)/hydrogen peroxide (HZOZ) system
and is discussed in detail in the referenced RI/FS '

R1-3-2§
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,k; - The Title I report included preliminary design of a french drain

o ground water;intefceptdr,system,‘suﬁps:andfsump'pumpsv installation and

I equipping of interceptor well 1-88, influent piping, modification of

( exising building 830 to:accomodéte the treatment unit, erection of a

" ' ~ combination storage tank/secondary containment pad, storage tanks  for
the influent and effluent and an eff1uent re- 1njection system.

| C This ‘Title II report cnmpletes the design of the remedial
. facilities and presents drawings and specifications suitable for btdding : ‘ ‘
e h by qualified contractors.

[ : 1.3 LOCATION OF'WORK

: The location of this work is the'881:Hi115idetarea; This area lies
§, _ immediately south and east of the Bui]ding 881 near the perimeter of the
%{ plant site. The UV/hydrogen peroxide treatment unit will be located
within Building 830 which formerly housed ‘the Building 881 [solated_.
Power System. The storage tanks and tank pad will be locatgd_adjacent’
to Building 830 as an eXtension'of the existing loading dock. The.
french drain ground water col1ectibn‘system and the re-injection truhch_
will be located several hundred feet south of Building 881 an the
hillside. The floor elevation of Building 830 is approximately 5,978.5
feet above mean sea level. The french drain and re-injection are
approximately 60 to 85 feat lower in elevation. | |

1.4 DESIGN CRITERIA | o , |

:55 The Title II Design 'Document‘.cunfbrms to all preliminary
requirements as stated in the Preliminary Design Basis Document dated

16, June 1988, RI/FS Volume I dated 1 March 1988, and the Design
Criteria for Remedial Action 881 Hillside, Volume 3 dated 31 May 1988.
Modification to the preliminary design were made dur1ng final design.
Those changes are discussed below. The design information contained in -
thts document. represents requirements as descrwbed in Volumes 1 and 2 of
the Des1gn Criteria Manual for the Rocky Flats P1ant.

R1-3-25 » o | 615261




W

S e oL 603613-00001718-054

l. 5 WORK INCLUDED

A new and Functiona] ground water coTTection, treatment and
re- 1njection system is provided. The treatment process is housed 1in
Building 830 which has ‘been modified to accommodate the unit. Wark
covered in the construction documents 1n1cude.A o

(a)
(b)
(c)

(d)

(e)

(f)

(9)
(h)

(1)

Nt

(k)

Approximate]y 1, ,800 1inear feet of french dra1n ground uater‘

,interceptor trench, _

Two french drain collection wel]s and dua] well pumps to pump

"the collectedvgroqnd water to the influent storage_tank;,

A callection well and dual well pumos to collect drainage from
the Building 881 foundation footing drain;

A new interceptor we11 1 88, approximately 36 inches -in
diameter w1th a 12-inch casing and approximately 20 feet in

-~ depth equ1pped with a submersxble we]] pump;

Piping to connect the fac111t1es. described in items (a) A

. through (d) above to the influent storage tanks;

Four tanks located in a reinforced concrete pad and secondary o
containment structure. Two of the tanks shall be used as

influent storage tanks and two shall normally be used for

effluent storage.‘ Provisions have been made to use all four
tanks for effluent storage;: ' ’

Influent pumping‘to the-treatment unit from the storaQe tanks;
UV/hydrogen peroxide precenglneered treatment system complete

with control unit,

Modifications ‘as required to Bui1ding 830 to house the
treatment unit, hydrogen peroxide feed unit and a snal1

utility area of approximately 144 square feet;

Effluent piping to deliver the treated water to theA
infiltration gallery, and : o

A ground water infi1tration gal1ery downgradfent of the french '
drain system. |

13 o I
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1.6 COMPONENT‘CHECKOUT AND_SYSTEHS.OPERATING»TEST'PROCEDURES

e ' 'Component‘checkout (CC):test'prpcedures have been defined for each
item of wonk.'gThess reqdirements appear in a "Field Quality Control®
paragraph in the Part 3 - Execution section of each technical
specification section. Oetailed systems operating (SO) test procedures’
have beenfpreparéd for the new collection, treatment and re-injection
system as a part of this final design- effort.  The Contractor’s z
responsibilities and building operations responsibilities during system -
operating tests are clearly defined in the techn1ca1 specxfications.

5: 1.7 REGULATORY COMPLIANCE

Lo Tha contract specifications for ccnstruction are consistent with
(o Federal Statutes,_ReguIations and Interpretat1ve Rules; and specifically
' ~ reference the Contractor’s responsbilities to partcipate in companents
0 ‘ of the Remedial Action Process, as described in Superfund Remedial
Qesian and Remedial Action Guidance, OSWER Directive 9355.0-4A, June
1986. Upon completfon of construction the Contractor shall be required
to participate in required activities including: the Prefinal
Construction Conference, the. Prefinal Inspection and Final Inspection
and Caertification. ‘ '

The Buyer shall prcvide a full time onsite inspector with expertisg
in federal construction projects and proceed1ngs

RN

ey

“BASIS FOR DESIGN

1.8 GENERAL
L 8.1 Qgsign_ngsnmgnns

The documents 1isted beluw form the ba51s for the Facilities
Engineerxng design of the Bu11ding 881 Remedial Action Plan.

L | e o
- R1-3-25 o , - SRR
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?i(a)'fbésignl Criteria Manual, Volumes 1 and 2, Rocky Flats

~ Plant. | . :
S | - (b): Design Criteria for Remedial Action. 881 H11lside, Rocky_?
Flats Plant, Volume 3.

- (e) :Feasib11ity Study Report For H1gh Prior1ty S1tes, (881
o H111sfde Area) Volume I. '

(d) Preliminary Design Basis Document for the 881 Hillside _

“Remedial Action, Engineering-Science, Inc.. o "

(e) Rocky F1ats:PTant Staﬂdards:ManuaI, Valumes I, II, and - 3
[1I. o : : o .

1.8.2 Quality Assurance

This design incorporates applicable reguiatory requirements
and design basis for structures, modifications, additions,
systems and components such that they are correctly translated
e » into specifications, drawings, procedures and instructions.
The following are those attributes inciuded in the design:

(1) Facilitate inspectabi1i£y of equipment " during
‘ fabrication, shipping, construction,_testing, operation
13 - and maintenance modes;

(b) ‘Performance and-acceptance criteria;

(¢) Monitoring. instrumentation and 6ontrcl requirements

 inc1uding instruments, controls, and alarms required for
ki ‘ . operating, testing and maintenance of the facility and.
process equipment,

ﬁJ ~ (d)  Accomodations - for equipment handling, protection,
T, - o storage, and shipping; . | E
(e) Optimization of  maintainability/serviceability of
equipment; » ‘ v
(f) Specify material ‘reQuirementS including such' items as
. ~ compatibility, 'elegtrical insulation  properties,
 fe ' ~ protective coating and corrosion resistance;

1-5
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’(g)'-Material'A ‘traéeability ~ through - ':drawing- and/er
' .specificatxon ca]louts, and, ’ ‘
‘(h) Personnel safety, and protection of economxc 1nvestment.

The7‘0ua11ty Acceptanca Criteria Checklist is inc]udad as
Section § of this document.

1.8.3 Qasi9n;Bgnu1:emgn:sé&nnes_and_sxanda:ds

R1-3-25

(o). UL

AII facilities are designed and sized for oparation at "the

site elevation of. approximateTy 6,000 feet above mean sea
Jevel. _Faci]ities "design has considered the impact of
committing the use of existing Building 830 to the Building

881 Remedial Action Plan and 1its impact on future site

uti]izatian

The facilities have been des1gned w:th regard to the following

~codes and standards as they apply:

(a) ACI - American Concrete Institute

(b) AISC - Amarican'lnstituee of Steel Construction

(c) ANSI - American National Standards Institute

(d) ASTH - American Saciety for Testing and Materiais 

(¢) AMS - American Welding Society

(f) AWWA - American Water Works Association N

(g) IEEE j.Institute of Electrical and Electronics Engineers
(h) IPCEA - Insulated»POWer'CabIe'Engineers Association

(1) 18A - Instrument Society of America

(§) NEC.- Nattonal Electrwc Code

(k) NEMA - National Electrical Manufacturers Assoc.
(1) QSHA - Occupatiunal Safety & Hea]th Act of 1970
(m) UBC
(n) uPC

Uniform Bu11d1ng Cade

Un1form_P1umb1ng Cade

Undarwriters Laboratory

;un PR n‘515265'

ﬁﬁﬁu:

603613-00001721- 054
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1. fngggmiﬁaxign___ggn;:gl. The. Contractor has been
. 1instructed that all excavated materials shall be handled
in'shch a manner to minimize contaminant dispersion via |

aeolian dispersion or Teaching. No excavated materials
will be transported or stored downgradient of the
proposed french drain. He is fnstructed to place it as a

surface fill in the area of known contamination. Prior , ‘

to excavation, soils will be wetted to a moisture content o S

~ exceeding optimum moisture as defined by Sténdard.Proctor '
Compaction Testing, ASTM 0-698. = In general, “during
“handling, the excavated materials will be thoroughly
watted but will not contain moisture to the extent which
would interfere with the Contractor’s handling equipment.
Excavated materials in stockpiles will be immediately
stabilized by covering or - other -approved means
immediately upon conclusion of work at that particular
stockpile. Quring final placement of 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 erosian-pratectidnfwi?l be provided by seeding
and irrigation as requifed or other means apprdved by the
Buyer. Irrigation will not begin until after the french
drain and treatment unit are functional. Earthwork
operations will be planned and conducted in a manner to
promote maximum'handling efficiency. zMateriaIs-wi11ube
immediately placed and compacted after initial excavation
where practicable. - |
The concrete base supporting.the'infTuent'storage tanks

‘has been designed to provide secondary containment with a
Capacity greater than the volume of one tank. . B

R1-3-25 - 17 " 5_15266'
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L; . , " Any excavated materials, as determined by the Buyer’s
‘ - Health Physics ' representative . (Radiation Monitor)-
_ exceedlng the criteria for placement as fi11 will be
immediately . segregated from  other uncontaminated
‘ : - materials and placed in contaxners provided by the Buyer.
The Buyer shall arrange for removal and di:posa] of these-

P containers. _ , _ :
e 2. §3fg;1_3ggyiggmgnxz.b The Contractor is instructed to &
b conform ta Chapter 1 of DOE Order 5480.1, "Environmental .

Pratection, Safety, and Health Protection Standards” and
National Fire Protection Association (NFPA) No 241,
"Safeguarding Building Construction and Oemolitiaon ‘
Operations”. A1l visitors and construction personnel are
required to adhere to all regulations and receive
indoctrinations which pertain to them. |

i

k

il | |
‘ 3. gSafeaguards and _Security. Construction af_ these

i facilities will be performed in compliance with the.
g established Rocky Flats Plant Security Program. HMost of
} this project is not Tocated in a secured area. Unless

; ‘ ~ “the successful bidder can provide *Q* cleared personnel
|
1
|
i
}
¥
!
;

to perfarm all work within the 881 Security Area, the .
Buyer shall provide Guard Escorts during all operations,
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.

4. Health. Safety, and Environment. The Contractor is
3 required to adhere to the procedures established in the
L ‘ Rocky Flats Plant Health Safety, and Enviranment (HSSE) '
| l
{

Manual, and the Plant Policy Manual where applmcable In
particular, the Cantractor is required to adhere to Plant
Policy HMS 3-050, which raquires that all personnel. 4
allowed on the plant site participate in applicable E
-radiationbexposurevmaasurementvprograms. All personnei
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fﬁ? ' o _  fwork1ng‘on.the project are required to be fully briefed

» | ' | on HSSE rules and regulations that must be followed on

;£;f ‘ - the project and are required to attend all applicable
‘ safety training indoctrinations.

' The Specifications expl1cit1y reference appropriate
worker health and safety standards. :

_ The Specificétions include a site safety plan, in -
: accordanca with HSE 24.01.  _ . | o k

A full time Radtation Monitor will be provxded by the - '
*Buyer during a11 excavation

5. 3Qngnggigg_jn§gxrgnglgg§ The Contractor is required to
‘perform all service and utility disconnects and tie-ins
dufinq normal working hours, 1nsofér 'a§ it is’
practicable. - The Contractor is required 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 tha start of work.

1.9 REHOVALS

The fo]Towing removals are 'detailed in the Drawings and
Specifications in support of implementatxon of the Building 881 Hx]lsxde
Remedial Action Plan: '

éf? - (a) The entire floor, including equipment mounting pads, will be ‘
: removed in Building 830 in order to facilitate installation of
new facilities. A new floor and equipment pads »WIIT be
constructed.. ' .

(b) Abandoned wires and cables in existing. conduit’ runs in

 Building 830 will be removed in order to facilitate

installation of new cables and wires 1nto conduits to support
~electrical requirements :

B 1-9 o - '
R1-3-25 | I B 615268
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£ | 1.10 paoczss ossxeu |

. ‘ The treatment process has preV1ously been selected as UV/Hydrogen

L Peroxide. Rockuell has confirmed this procass as appropriate for the
destruction of volatile arganics contained in the contaminated ground

water. Two manufacturers will be asked to submit bids under a
Government Furnished Equxpment (GFE) specification and the equipment

selected will be. 1nstalled by the Contractor. The GFE specification is _
the subject of Section 3 of this ducument. _ : S E t

1.11 CIVIL DESIGN
1.11.1 General

The civil engineering design encompassed the construction of
the'french‘drain system, the infiltration gal1ery, col1ect10n
well 1-88,'and‘interconhecting pipelines in addition to minor
earthwork -at the site. The following sections provide
clarification of these items. '

H, Finished grades will be -as c1ose as practicable -to the _
existing

i ) A1l buried pipes and utilittes shall be protected from future
' mechanical damage by buried warning tapes.

Final plans and specifications require the installation of
physical surface monuments at significant points alang all

o buried structures. They shall include: end points, points of _ ;
§E3 o curvature, tangent points, and the location of branches. ‘ o
i?g ) - Final p]ahs - and vspecifiCations - include. coﬁpaction'

specifications for all fill materials including waste. fi]l
drain rock pipe bedding, and fiTters.

All surfaces within the requ1red excavation Timits will be

cleared and grubbed. The top 12" of soil will be stripped and

stockpiled uphill of the proposed french drain in"an area. not -
 proposed for fill placement. This topsoil shall be used for
1&3 : ~ reclamation of surface areas within the zone of ‘expected .

1-3-25 o s:'bw' 615269
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ground water and soil contam1naticn (upgradient of the french _
‘ drain) ' ~

_ 1.11. 2 Er:nsh_nxain

1.11.3 Well 1-88

R1-3-25

The french drain.shall be excavated so that it penetrates at

- Teast 2’ of continuous (uninterrupted by permeable members)
claystone bedrock. Permeable bedrock members encountered in

the french drain excavation shall not bg-'consideked “in '
‘determination of the design depth. The downstream face of the : &
drain and exposed bedrock surfaces shall be Tined with an . t
impermeable synthetic membrane.  The impermeable membrane |
shall be designed to prevent communication between expased

bedrock members -and to limit flow beyond the drain during

periods of high discharge or if mechanical failure of the pump

system is experienced. . S1ush,grout1ng of the exposed bedrock

surfaces shall be preformed if it is determined during
construction that faults exist in the bedrock members. A 6"

diameter perforated-drainpip§ shall be installed at or near

the bottom of 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

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.

Well 1-88 shall be approximately 20 feet deep. The well hole
shall be logged during drilling by an experienéed‘engineering
geologist or geotechnical engineer to document the lithology.
The well shall be at least 36" ih diameter to impermeable
bedrock and 16" in diameter for an additional 5 feet. [t

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 completian details.  The well shall .
have a screened interval extending batween the bottom of the
pitless adaptor and the bedrock surface. The well shall be

11
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k? . _ ground water and sail contamination (upgradient of the french _
' , drain) : '

- ' | | 111 2 Er:nsh_nzain

.- D ‘The french drain_shall be excavated so that it penetrates at

L - least 2’ of continuous (uninterrupted by permeable members)
claystone bedrock. Permeable bedrock members encountered in
the french drain excavation shall not be considered - in
‘determination of the design depth. The downstream face of the : %
drain -and exposed bedrock surfaces shall be Tined with an :
impermeable synthetic membrane. The impermeable membrane
shall be designed to prevent communication between exposed
bedrock members -and ta limit flow beyond the drain during

| periods of high discharge or if mgchanita! failure of the pump

i : system is experienced. Slush grouting of the exposed bedrock

o S  surfaces shall be preformed if it is determined during

K _ 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. geotextile filter, as

- appropriate. A collection sump. shall be provided at the low
pojht of the drain. The design depth of the sump was selected
to provide sufficient storage to produce pumping cycles _

i | compatible with the mechan1cal equipment selected.

1.11.3 Well 1-88

Well 1-88 shall be approximately 20 feet deep. The well hale
shall be'Toggedvduring drilling by an experientedAengineering
; geologist ar gegtechnical engineer to document the lithalogy.
; The well shall be at least 36" in diameter to impermeable
j bedrock and 16" in diameter for an additional 5 feet. [t
z shall be cased for its full length with 12" diameter stainless
| steel well casing, capped at the bottom and provided with.
] o ) surface sanitary seals and completion details. The well shall .
{
|
%
|

have a screened intarval extending between the bottom qf the
pitless adaptor and the badrock surface. The well shall be

. . ,1;11'. '
R1-3-25
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grouted for its entire length below top of bedrock with neat
, 'dcement grout contain1ng additives ta prevent shrﬁnkege.
1.11;4 Infj];na;jgn ggllgrx '
The infiitratfcn gallery has been designed to re-inject
treated ground water into the shallow “aquifer immediately
downgradient from the french drain system. The gallery will
generally consist of an excavated trench, lined with a porous .

- gaotextile and backfilled with drain'rdck. Within the drain &
rock a 6" perfbrated drainpipe will be installed. ‘The total 4
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 is as long as the french
dfain system with an appropriate factor of safety involved to
account for system and sotl variances. The system consists of
2 multiple pipes network. o ' -

1.11.5 Collection Sumos o | |
Collection $ump§~are located on the french‘dfain system and‘~_
the Building 881 foundation footing drain sy;tmn. The sumps
shall constst of pre-cast concrete - sumps suitable for

-installation of dual submersib]e pumps and shall have hinged<
1ids with locking. hasp

1.12 ARCHITECTURAL DESIGN -

The UV/hydrogen peroxide treatment system will be housed in
existing Building 830. This buf1ding was previously used to house the
Building 881 Isolated Power System. A sheltered storage area was
subsequently erected adjacent to this fec1lity to store gas bottles.

The facility is now used as a storage shed and all prevxous mechanical
equipment has been removed. As directed, the exxsting building was .
assumed to meet all existing desfgn codes and standards for roof, floor

and seismic loading and appropriate wind loads. The' existing floor and o
‘equipment mounting pads will be removed. The new floor and equipment_'* :
mounting pads have been designed for. anticipated loads. : ‘ - '

R1-3-25-
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Remodeling consists of building an office/utility facility at one
“end of the existing building. This room will have an approximate area
of 144'square,feet_and‘wi11 be insulated and heated. ' The remainder of
| the building will house the treatment unit and hydrogen peroxide feed -
| R ~unit. The offica/utility area will include a utility sink, ah electric
o _ unit heater, a ventilator, and emergency eye wash/shower and a work
. bench and storage shelvés.v_A new door and windaw will be installed inta
L the treatment area and a new door will be installed to the exterior.
. _ The double door entrance to the existing building will be retained as g
[g - the main entrance to the treatment area. The office/ utility space will RS
: ' ~ have insulated walls and ceiling with -an R factor of 11. Cold water
will be supplied to the labaratory space and electrical outlets will be
supplied as appropriate. A.sump shall be provided in the treatment area
with pump discharge directed to one of the7contaminated'water‘inf1uent
tanks. Drainage from the utility sink facility will be routed to the
nearest sanitary sewer. The‘safety shower/eye wash station has been
designed in accordance with Rocky Flats Plant Standard SMU 101 and HSE
7.04. : A

1.12.1 Utility and Equipment Suoports - _
. Supports and anchorages for items suchvas pipes and,e1ectr1cal'
conduits and equipment are provided as required. A1l supports
are designed forvthe appropriate dead and live loads.

1.12.2 finishes

1 ‘ Existing exterior building finishes and interior finishes in

3 ~ the treatment plant area will not be altered as a part of this

. : work. . Areas ~damaged by construction activities will be

R | repaired in Tike and kind materials and finish. The new

~ office/utility walls will consist of steel stud construction
finished with 5/8 inch wall'bqard sealed and primed and given -
two coats of an appropriate intertor finish with color to be
salected by Building Operations. .. Interior cabinetry will be

: _ given two coats of an appropriate white enamel paint. Metal,

i(ﬁ : i.e. doors, shall be cleaned, primed and given two coats of
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,5. _ paint consistent with anvironment and use. The floor of the
labaratury area w111 be finished with floor tile.

1.13 STRUCTURAL DESIGN

Structural dasign. elements of the work 1nvolve primari1y the tank
storage pad and secondary containment structure. - The tank storage pad
consists of spread footing foundations and pad to distribute_overall , _
loading within design gquidelines as prescribed by the geotechnical'_ ' ¥
design report. The pad will support four 15,000 gallen tanks. ~ The padA' v
will have side walls to act as a secondary containment for the contents ‘

of one tank. The destgn is consistgnt with current practice and
standards. | | | o

Concrete re1nfurcement is dasigned and will be placed in accordance
with Chapter 7 of ACI Standard 318. Reinforcement bars confonu to
American Society for Testing and Materials (ASTM) A-615. '

1.14 MECHANICAL DESIGN
1.14.1 General

Mechanical design w111 include storage tanks, the treatment
facility specification, _hydrogen _ peroxide  feed . system
" specification (as a part of the GFE), the french drain sumps,
Building 881 foundation footing sump, well 1-88 and influent
- transfer pumps ta the treatment unit. o |

1.14.2 Storage Tanks

‘Four tanks will be provided near the treatment unit. Two
tanks shall be influent storage ‘tanks and two shall provide
" affluent storage. The use of fnsulation on immersion heaters
for these tanks has been included ta prevent freezing.
, ‘ ‘Horizontal ASME welded steel tanks have. been selected and -
| sized at 15,000 gallons each (3 feet in diameter by
approximater 32 feet shell Tength ).

PEPUNBERPRR W

1.14.3 W_W

Refer to Section 3 for the Specification of these items;' :

P o | 1-14
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1.14.4 Well 1-89 |

e ‘ ' we'l'l 188 wiH be provided with a submersrble well pump of

v ‘ ‘ approximately 1/3 HP with a approximate 1" diameter riser
L | pipe. The well shall be provided with a “pitless adapter” and
B v ' the installation shall provide for replacement or servicing of
' the pump and motor.  The pump selected is capable of
delivering the total wel‘l capacity to the 1nf‘luent storage ' |
tanks : : o ‘

1.14.5 iumn.&umn.s

The french dra’in co'l'lection sump shall be provided mth two

submersible sump pumps, each with sufficient capacity to

deliver the entire discharge of .the french drain to the -

treatment unit. - The pumps will have level switches set so

that one. pump functions as a_ backup unit. - Pumps will be

equipped with fittings so that they may be removed for
A servicing or replacement without entering the sump. '

The Building 881 foundation drain collection 'sump‘v shall be
mechanically equipped similar to the french drain collection
sump. ‘ ‘ : ' :

A1l collection structures shall be equipped mth tota]izing
flow meters with surface readouts mounted above the ground
surface. '

1461nﬂu£m;_1m5.£e_mn

The influent tanks and piping is equipped with two floor
mounted end suction 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
standby. '

1.14.7 ﬂm.ldi.ns.&:.o.m v -
Building 830 HVAC system is des’bib_gned’ to provide two zones
- compatible with the occupancies of both rooms. The treatment
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" o unit room i designed. in accordance with the recomendations.

_ of the traatment equipment manufacturer ‘The office/utility
[ . space is tnsulated . separately from other mterwr space. The = - .
’ .-'ofﬁce/utﬂity room will maintain a mimmum temperature of
z R 69'F with a ventﬂating fan for sumer use.

The treatment unit bay will not be heated 'Ventﬂatioh is
provided by the existing ventﬂation 1ouvers 1ocated above the
existing double door entry '

’ 1.15 PIPING T g
v . 1.15.1 ﬁsnsnal D ’,’ o
Pip’lng covered under th'is section includes mﬂuent p1pmg,>
- from the sumps to the influent s_tcrage ‘tanks, piping to and
from the storage tanks, piping from the eff’l uent storage tank

to the infiltration gallery and process and uti‘lity piping
interior to Buﬂding 830. - ‘

1.15.2 Inflyent Piping . N N N
A11 below grade piping-vinstcned outside the knawn ‘area of

‘ . contamination (approximately 500 feet upgradient of the french

i - | drain) used to convey contaminated water to the influent

~ storage tanks * is double wall ' contafnment pipe. Each
collection sump “(not i-nclu‘ding the Building 830 fsump) s
‘aquipped with a check valve, a manual shutoff valve and .3 -~
frost proof hydrant instaﬂed within five feet of the facility = - = |
to allow sampling. 1In addition each sump. in ‘the collection g i
system is equipped with a tota]izing ﬂow meter with above '
ground readcut/indication on the sump pump control panel

I 1.15.3 Iransfer Piping
’ Transfer piping ta and from the storage tank area and the .
treatment faci'lity is smgle wall PVC solvent we]ded pipe

below grada. Above grade pipe is galvanized steel whlch 1s
[ heat traced to prevent freezing.

116
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603613-00001732-054

1154 itﬂmmm

pring from the treated . “effluent storage ‘tank to the
' 1nf11tration gal]ery is single wall below grade PVC pipe sized

to. accomodate expected peak flow.  Above grade pipe is
. .gal vanized steel. '

1. 15 § Utility Piping .
~ Utility piping internal to Building 830 is sized to -
~ accommodate required f1ows."Be1ow.grad§'ut11ity water piping
is galvanized steel with a shutoff Jocated inside 'thg
‘laboratory area.  All utility water "piping Jocated within
}} v Building 830 is copperjwith'so]dered Joints. 'Utflfty piping -
- from the sump and drains to the influent tank is PVC. |

<. - agu——

. - 1.16 ELECTRICAL
1.16.1 General

An electrical power. supply system des1gn is provided for tha
new treatment facility and the sump and well pumps. ATl
electrical equipment is»suitab1e for operation at 6,000 feat
elevation. AIl electric installation meets current (latest
edition) National Electric Code (NEC). New power Tines are

.installed to supply power to Building 830. New condufts are
run in an orderly. manner and grouped in ‘banks wherever

" possible. Conduit is steel with appropriate f1tt1ngs and
connections. -

1.16.2 Power Sources | o
Power for the new treatment unit will be abtained from within
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 appearf'to be adequate for building utility Jightihg-
and power receptacles. This system wi11 remain in service.

%ﬁ% . Power for collection stat1ons will be provided through buried g ?
- cables from Bu11ding 8m0. o o 2

%F*, | N | EEERRY
| Rl T
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= -~ LI63 Motors | |
e A11 motors are ' rated at 6,000 feet above mean sea level and
art provided with an insulatlon C1ass B or F. Motors have a
" minimum rated serv1ce factar af 1.15 and are selected based
upon 1ntended use and type of service. Motors smaller than [ .
HP are furnished with 1ubr1cated for life bearings. Motors

. used with pumps are provided as an integral assembly with the

) pump under a single supplier responsbility Compatibility of o l
;gﬁ : pumps and motors are the responsib11ity of the single ;
o ~ supplier. - : :

1164U£M1ns_and_8gs.emsle;. .
Power for Tighting and receptacles wtll be provzded as
described in Section 2.9.2. Existing flourescent lighting in-
* Building 830 will be rearranged and removed as required to
support the treatment plant installation. and the new
laboratory area. Likewise, existing receptacies will be rear-
ranged or removed to accomodate new facilities. Receptacles

L are equipped with ground fault interrupters.

1 '1.16.5 Grounding | |

L A grounding conductor will be pul]ed through all condu1ts per .

~ Rocky Flats Standard SE-103, “Electr1ca1 Wiring". The new

treatment system wiil be grounded to the existing Building 830,;_
grounding system. '

o 1.16.6 ;Ldm_and..lden.tj.f_czzm | |
'i? -+ Wiring will be in accordance with Rocky Flats Standard SE- 103.'

B *Electrical Wiring". ETectrscaI.systems will be identified in
accordance with Rocky Flats Standard SE-104, "Identification
of Electrical Systems”. Wire markers will be provided at the .
ends and intermediate pull boxes and junctfon boxes of each
single conductor; multiconductor -cable Jacket and each

~individual conductor; sh1e1ded._cable- jacket; and multicable. .
jacket and each individual cable.. Each wire marking will be -

s e TE
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1.17.

unique and of a developed system which may be carried
throughout the entire building facility ’

1.17 ALARMS AND INSTRUMENTATION .

1 ﬁens::al

Instruments are’ 1ndustria] grade equipmant from established'
manufacturers; stata of the art type instruments are provided.

~ Selection of - instruments was based “on - maintainability,

provisions - - for field calibration, flexible operating -

. characteristics, and matarials of construct1on

j In general, high level a1arms are provided on all tanks and
malfunction ;1arms are provided for all pumps.

1.17.

2 I 1 1 Pai p-

The UV/hydrogen peroxide treatment unit is provided with :
Unit Control Pane1bwhich'provides for complete operation and
control of the treatment plant functions in accordance with
the manufacurers requirements'anduincludas: high temperature

alarms and shutoffs for the reactor vessel and 1amb drive

unit, temperature gauges for the reactor vessel and lamp drive

“unit, high pressure shutoff and alarm for the reactor vessel
‘and pressure gauge for the reactor vessel, a lamp drive .

moisture indicator and shutoff, a Tow flow indicator and

shutoff, high and low water level (from probes in the influeat -

tanks) alarm and shutoff, a high water level alarm and shutoff

(from.a probé in the effluent tank), integrated transfer pump -
control and hydrogen perox1de feed unit control, run time

indicator,. ‘instantaneous and _totalizing flow indicator,

.'amperage and on/off sw1tches for. each lamp or banks of 1anps,

R1-3-25

an - adjustable flow control valve, and a so]enaid “shut-off
valve. UCP-1 is also equipped with a tank selector switch
indicating which influent tank is being used (manually

selected by .the operator) and connecting the appropriate

probes to the alarm and shutoff circuits. Refer to Sectfon 3
for unit specifications. I '

1-19
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1.17.

3 Mmgsumxm_ummm_mﬂ_m_z

- The hydrogen peroxide feed contro] unit is operated and

1.17

1.17.

1.170

control1ed from the treatment plant unit control panel, UCP-1.

Individual -on/off/auto switches are provided for each metering"
~pump. In the auto mode, control will be from UCP- 1 Refer to

Scction 3 for equipment specafications

.4 Building 830 Control Pane] MCC-1

The matn control center_for_8u11d1n9'830:w111 include a main
power switch and switches for UCP-1 and UCP-2 in addition to
switches for the transfer pumps, office unit heater and fan

‘motor and Building 830 Sump pumps.
1.17. :

5 Sump Pump Control Panels -

Each collection sump  pump shall be equipped with_'anv'above

ground * control panel with an on/off/auto switch. Also

Included in the remote control panel will be the flow

totalizer. - Collection sump pumps will be configured to be
selectable between active and standby. The active punip shall

be controlled by Tevel sensors, with a Tow water shutoff and a -

high water on. The control panel w111 be housed in a NEMA 3R
weather t1ght enclosure. '

6 Hﬂll.l.ﬁ&.&ﬂﬂl:ﬂl_ﬁansl

The control panel for well 1-88--eha11 be similar to that

described for the sump pumps in Section 2.10.5, except that
only one submersible pump will be'-insta11ed and hence no
actfve/standby switching is necessary Pump operation shall
_ be controiled by a Tow water shutoff and a high water on probe

fnstalled in the we]] casing

7 Building 830 Sump Pympg-

The sump in‘Boi1ding 830 shall be oontroIIed similar to those

 described in Section 2. 10 5 except that the control panel

R1-3-25

shall be mounted in congunction with MCC-1 in Buildinq 830 and
no flow indication w111 be prov1ded

o g1sevy
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1.17.8 Tank Level Indication and Pump Alarm Panel MCP-1
'The two influent storége tanks shall be equipped with both
'hjgh and low water level probes. The probés shall provide a
high and low water signal to MCP-1 and UCP-1 respectively,
“and, depending upon which. tank is salected at UCP-1, shall
provide a low watar_(qnitjshutoff)'signaT‘at,UCP-l'or'a high
~water (alarm) signal at MCP-1. The effluent tanks will. be
equipped with a high water probe to be connected to UCP-1 and ‘A
MCP—l'and shall provide a high‘eff1uént level alarm and signal
equipment shutdown. Additionally, a conductive strip level
~element and Tlevel indicator will be provided for each tank
with the indicators mounted on MCP-1. Sump and well pump -
malfunction will be sent via buried cable to MCP-1 with
~ indicators signaling5the location of the alarm. All alarm
signals will activate an automatic rotary type telephone
| dialar to alert the. appropr1ate personne] of the alarm
conditiaon. - '

1.18 FIRE PROTECTION

Fire. protection for Building 830 and the - laboratory area is
provided by installation of two 25 pound dry chemical type
axtinguishers, wall mounted in the treatment unit area and in the

~ laboratory area. ' '

ATl mandoors are prov1ded with illuminated exit signs in accordance
with Rocky Flats Plant Standard SE-204. '

HE

The building is noncombustible construction throughout and will
normally be unoccupied Combustible ‘contents,. other than minimal -
necessary files and. recards, shall not be maintained within the
P | building. ’ B

o N -a ) : o
R1-3-25 | - 615280
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