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1.0 INTRODUCTION

The Interim Response Action (IRA) for the Shell Section 36
Trenches is being conducted as part of the IRA Process for the
Rocky Mountain Arsenal (RMA) in accordance with the June 5, 1987
report to the court United States v. Shell 0il Company and the

Federal Facility Agreement effective February 17, 1989.

The Decision Document for the Shell Section 36 Trenches IRA
became final in April 1990. The detailed design presented herein
incorporates the concepts proposed in Section 6.0 of the Final
Decision Document, based on additional data developed following
preparation of the Final Decision Document. The conceptual
design was issued as a Preliminary Engineering Design Package on
October 5, 1990 for review and comment by the Organizations and
State. Comments from this review were discussed at a meeting of
the Organizations and State on October 26, 1990. Written
comments from the USEPA and State were submitted to Shell on
October 24, 1990 and October 31, 1990, respectively. Written
responses to comments were submitted by Shell to the
Organizations and State in December 1990. The Draft
Implementation Document for this IRA was submitted by Shell on
December 19, 1990.

A description of the activities for this IRA is included in this
section. A construction cost estimate and schedule have been
prepared and are included. The cost of construction is estimated
to be $1,775,000 and the basis of the estimate is given in
Section 4. The deadline for completion of this project (an "IRA
Deadline" under the Federal Facility Agreement) is December 21,
1991, subject to extension as described in Section XXVI of the
Federal Facility Agreement. Intermediate dates shown in this
document comprise the "Schedule" (as defined in the Federal
Facility Agreement) and are not "Deadlines" under the Federal

Facility Agreement.




The Shell Section 36 Trenches IRA will consist of the following:

1.

Construction of a temporary service road extending from
the fill source area and west of the Hydrazine Blending
Facility to December 7th Avenue. This service road
will not be removed as part of this IRA, since the road °
is intended also for use in earthwork construction
projects following construction for this IRA.

Upgrade of the existing service road extending north
from December 7th Avenue along the eastern margin of
the proposed earth cover over the Shell Trenches.
Upgrading includes reestablishment, using clean fill,
of portions of the road on the eastern side of the

earth cover.

Installation of an approximately rectangular slurry
wall that surrounds the Shell Trenches. The slurry
wall will be keyed into the Denver Formation on the
northern, western, and north half of the eastern sides
of the slurry wall and into the eluvial clay unit of
the alluvium on the southern and south half of the
eastern sides of the slurry wall. The slurry wall will
be constructed using the vibrating beam injection
method.

Construction of an earth fill cover over the area
surrounded by the slurry wall and areas south of the
trenches where land surface depressions exist. Roughly
the bottom 12-inches of the cover will consist of
compacted fill, while roughly the uppermost 20 inches
will consist of uncompacted fill suitable for
supporting a vegetative cover. It is estimated that up

to approximately 62,000 cubic yards of fill will be
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borrowed from the eastern sediment stockpile near the

Hydrazine Blending Facility to construct the cover.

Final grading to establish adequate surface water
drainage. Outside of the area surrounded by the slurry
wall, there will be minor earth cuts at several
locations.

Placement of soil amendments, crested wheatgrass seed,
and material for erosion protection over all areas
disturbed during construction, except for the service
roads and borrow area.

Installation of six soil moisture monitoring stations;
both within the area surrounded by the slurry wall and
outside the slurry wall perimeter. Each station will
be used to evaluate the variation in soil moisture with

depth in the plant root zone.

Abandonment of fifteen existing alluvial and Denver
Formation groundwater monitoring wells and ten well
points, all of which are either located within the area
of the proposed earth cover or have poor or question-
able construction. Wells to be abandoned that are
outside of the cover area are located both upgradient
and downgradient of the Shell Trenches.

Installation of seven alluvial groundwater monitoring
wells screened in either the eluvial clay or the eolian
sand unit. These wells will be installed and sampled
both to monitor groundwater quality in the dissolved
plume and to confirm the presence or absence of DNAPL
at each well location. Dissolved plume monitoring will
consist of collection and analyses of groundwater

samples at a semi-annual frequency. The analyte list

-3-




includes pesticides, organosulfur compounds, DBCP,
DIMP/DMMP, and volatile organics.

10. Installation of five pairs of permanent piezometers

adjacent to the slurry wall surrounding the Shell
Trenches.




MEMORANDUM CF UNDERSTANDING BETYERN-
THE DEPARTMENT CF THE ARMY AND SHELL GOIL Coupaxy
WITH RESPECT TO
RESPONSE ACTICZN WORK CONDUCTED PURSUANT 78 Twp
FEDERAL FACIZITY AGREEMENT

: 2 e
- o

TRis Memorandum cf Understanding (“Mou®) specifiag:-tha.
Clgparative undertakings wvnich ara ts cccur batvaan tng Arzy (a
Fotantially raspensible party undar CTRCIA) and Shall (a
Fotantially rasponsibla party under CTRCIA) with raspect ta-any
Scopa of Work caveloved pursuant ts tha Federal Facilizy
AGTeaRENnt nNow or harsattar attached as an exnibit t3 thig MoU,

-
iZ. IDIRPQSE

Tus purpcse cf thiis MOU is te provida an aAppreoriata.
Sasi3 pursuant T3 tie Fedaral Facility Agresemant far Shell =3
FAITICiTAte 1n tia expediticus (a) assassaant, salecticn, design
and izplamentatiocn of an IRA cor (b) cparatiocn and maintanancs of
any Responsge Acticn Structura.

II2. QEXTNITIONS

The following tarzs, usad in ths MOU, shall have tha
2sanings indicacad:

(a) “Army“ means tha Unitad Statas Ceapart=ant cf
tha Arzmy, and any succassors or assigns tlareor, and any agancy,
cffica or cther subdivision tharecf: and includes tha ctficars,
IJandars, emplcyees and agents cof tha Arzy vhen acting vitiin the
scops of their authority.

(b) “Arsenal” m=sans ths Unitad Statas pToparty
known as the Rocxy Mountain Arsanal and descrided mora
particularly on Exhibit A herstas.

(¢) T“CERCIA" nmoans the Comprshansivae Environsenteal
Responsa, Compensaticn and Liability Act of 1980, as anandad: by
the Suparfund Amendients and Reauthorizatisn Act of 1586.

(d) “Contractsr“ means any commarcial party net a
part of Shell with which Shall csntracts for tha periorzanca .of
Respense Acticn vork pursuant ts this MOU. Unless cthervisae
indicated, the tarm alsc includes a subcontracetsr ratainad by a
PriZa CoNtIactor cr anotliar sSubconTtractoer.




‘e) "Tederal Facility Agrsemantc~ Zaans tha Federr:
Facillly Agreaement I:r Rocxy Mountain Arsenal, effact:ive
february 17, 1389, .ncluding all exnitits tharses (ana any
meNAzantS OF I2¢1IiZITISNS TIArect o supplemants tharace,

(€} *Tinanc:ial Manual” =-aans t=a documanec

-dentililad in paragrapn 7.4 of tha Settlamant AgTresezant,

(§) "Torca Majeura” =sans any avent arising frs=
causas cayond tne c3ntrol of an Crganizatison that causas a dalav
-1 Cr pravents tia periormanca of any onligatisn undar this_ MOU.
"Torca Majeura“ includes, but is not limitad ta: acts o? God:
fira: war: .asurrscticn: civil distursanca: explosion:
dnanticlratad Lrsaxage or accident a3 zZAcCRinary, equiczent cr
ines of pipe, caspita diligant zaintananca: adversa weathar
ssnditisns wnich csuld net ra rsasonanly anticipatad: unusual
dslay 121 TTansportaticn: eartiguaka: rastralne Sy csurt orsdar cr
crdar c2 public authority; inabilizy ts obtain, at raascnable
SSST and arftar exsarcisa ! rsasonanlae diliganca. anv nacassary
AUTNSTIZations. approvals, permits or licanses as a‘result c:‘::a
4CTLSD Oor llacTtian ¢f any governuantal agency cr autnhgority othar
tfan tla Army; cZalays caused by complianca with applicanias.
STATUTAsS or ragulaticns governing csntracting, FIocurameant-cr
acguisiticn procadurss, daspita tha exarcisa of raasocnanle.
diligenca: and insufficisnt availability of apprepriated funds,
1Z the Arxzy snall have nzacae tizely ragquest for such funds as pars
cf tha budgatary procass. “Yorca Majeurs” alsc includas any
StriXa cr labor disputa, whethser cr not within cha csntrsl of tha
Organization affactad thareby, but shall not includa incruased
CS3ts cr expansas of Responsa Actionsz, whatlar =r nste antisipaced
aT Tle Tila such Responsa ACticns wara initiatad.

(R}  "IRA® =sans an Iataria Respcnsa Actizn
ident:Zlad in Secticn XXII cf t2a Fadaral Facilicty Agreement.

(L) “Zead Party” zeans tla Organizaticn that is
2dasignatad witd responsibility, in accordanca with Saczicn XLIIT
of tha Fedaral racility Agreement, for csnducting a Response-
ACTicn, Or any part thareof.

(3) "MOU” or “Memcorandum cf Understanding” =sans
TS this entirs documant and any amendments or modifications
narscf and supplements herats, and all documents ianccrperatad
hersin by raferancas.

(XK} “NCP” zsans tha Naticnal 01l and Hazarzcus.
Substancas Pollution Contingency Plan, 30 Fed. Reg. 47912 (198%5)
(effective February 18, .386), and all amandmants ctharets wiaics
are not laceonsistant wWith CERCLA and which are effect-ve and
applicable t3 any activity undertaken rursuant ts this MOU.
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{a -T3aAnizaticn” zsans ths Army, IPA cr Shall.

‘ay  "Paretve -pans tha Army cr Shall: “Parev:age
Taans tha Ar=y and Sheil.

‘%) "Responsa Actisn” has tha sama meaning-as
"Peaspond’ cr “Responsa“ as cafinaa in SecTicn 121(25) < cIZReLa.
42 U.s.C. § ¢801(z253).

() “"Sccoe of Work” =sans a docuzant s2antzfiad in
FarT VI by wnich any Responsa Acticn work fSr whicn Shall is tra
~ead Party snall ta cznauctad.

(B) “"Settlemant Agrsement? Taans tha “Sattlamaent
AJrsemant taetvaen tha (Unitaa Statas and Shall oil Cezrany
Cancarning Rocxy Mountain Arsenal,” effacrive February .7, .38%,
acluding all exnibits tharaTs (and any amandzqnts cor
Isaifizaticns thareof S sucplements therats).

() “Shell” =—sans (a) Shell o4l Cizpany and izs
Succassors anc assigns, (=) zne divisiens tharaof, .ncluding
Shell Chamical Csmpany, (<) Julius Hyman & C2., and (2) Shell
Qramical Corporation: and incliudas tha cfficars, emplcvees and
2gents cf Shell wnen acting within tha ScCpa of tlair authority.

All cther capitalizad tarms used in this MOU snall have
the same meaning as 1n tha Federal Facility Agresement cr z=a

Settlament Agraement cr tha naaning spacifled in an exacutad
Sccra cf Work.

. c:gzr ~ne \lgg

TRis MOU, tha Federal Facility Agraement and ==a
Settlament Agraemant cCsSnITiTuta tha entirs undarstanaing tetween
la Arzy and Shell with raspect t2 Shall’s AgsisTingG e Arzy in
tla Response Acticn work described in an exacutasd Score cf Werk,
eXCaPt ISr any subsequently executad Scopa of Worx which tha
Fartiass may exacuta with respect T3 such Response Acticn worx:
constituta tha sole conditions controlling shall’s participaticn
in such Responsa Action work: and with rsgpaect s such Reasponsa
Action work, supersede any cther agreamant(s) batwean t=s
Partias. In the event a conflict batwaen tha provisions cf tha
Fedaral Facility Agrsement and tha Settlamant Agraemer= and this
MOU, the provisions of tha Federal Facility Agreement and tha
Settlazment Agraemaent shall govarnm.

7. APEBATT™ T A

8y tReir executisn cf this MOU, each cf “=he Farc:iasg
ackncwliedges and agrees as f:zllows:




(a) Ths provision cof tha Rasvensg Action vory—
FUTIUANT T3 Tlig MOU i3 a raasonable and APpPTODriata caneritucion
t3 tis assassmant, selecticn, dasign and izplementation of-
iesponge Acticns that ara protactiva of tha Prasent ana fiturs
Tunlic health and thas envircnmant.

(B) Tha Army‘s acticns undar thiz mog ira nec—
LacSnsistant with tha NCP.

(€} Shall’s acticns under this Mou,
cartifiad by tha Army pursuant ta Subpart VI.E., ar
Y1t tha NCP.

<3 tha.exzanc—
% cinzistant-

(d) This MOU dces not cparats ta establish ocr-tsz
exCu3s any Shell or Arzy liability under any lav, tnha Federal
Facility Agrsement cr <ha Settlement AgTeemant, exXcapt t3 tha
exXTant providad 1n this MOU.

(e) This MOU dces net craraca ts rander sShell cr
any c©f 113 Contractsrs a CERCIA rasponse actisn contracetars

(£) This MOU dcas not cperata ts expand or-limit
any cf tha rights and obligaticns of tha ATZY as lLaac Agency or
Shell as leacd Party uncer any law or tha Federal racility
Agraemant.

(§) CUnless ctherwvise providad in a Scopa of Werk,
URCn accaptanca ¢of tha Responss Action vork pursuant ©z S
VI.Z, titla ts any Responsa Action Structuras including all
ralatad systams and facilitias constructed as a part cf thae:
Responsae Acticn vork shall pass ts the Unitad Statas.

(R} The Ar=y shall ba solely ragponsibla for-
cbtaining necassary par=its, if any, and for egtakdlishing-
sucstantive ccaplianca vith all parmitting Taquiranents pursuant
TS Section 121(e) of CEIRCIA, 42 U.S.C. 3621(c), tor any
activitiass conductsd pursuant ts this MCU. However, sShell shall

provida any necassary tacanical suppert nacassary for tnie ArmY to
ocbtain such parzita.

(L) This MOU has no pracesdantial or contrslling
effact with raspact to any mattaer wvhich is not exprassly tla
subject of thiz MOU.

(3) This MOU does not craate or izpcsa any
cbligaticns or rasponsibilitias on tha Partias or raliava tham of
any cbligaticns or responsibilitiss, excapt ts ths exvant
exprassly providaed harsain.




vI. < TS TTOTADW ~T Tre -

A. lmummﬂm_ﬂ_mx: PUTZUANT T3 Sactica XLITT
c? tha Federal Facilit Agraemant, :tha A and Shall g
ray nalil

davelop Scopas of Work by wnhieh Rasponsae Acticn wWerk {3r vnien.
Shall .s tha laad Parcy snall ra conducted. A Scope of Worg
snall include any raquirad data or spacificaticnz for tna
ReSponge ACtitcn work ts ba Pariorzed, a projectad 8chisduls for
cSzmpleticn and a statament as ts tha ADPPIopriata limity opf
insurancs t3 te maintainad Ey Shell pursuane ta Pare- vz,

B. * <4 V- »md *

: Any Scopa of Werxk
davelcped pursuant ta Subpart VI.A and executad By tha Arzy-ang

Shell, and all tha tarms and canditions tharain ara incorporatad.
Zy rafaranca ints this MOU. .

c. Eexzortancs of Work: Upen exacution ©f tha Scova of-
AOTrX By tia Army and Shell. 3hell snall izzediataly czmmanca, in
ccnsultaticn and ccoovaraticn with tha Arzy, as provided in tnha -

CSnsant Cecree. I3 pArrorz tha Response Action vorx dascritas=in
tha scopa of Work.

o. - 2 ax:

Subject ta tha appreval of tha.
Arzy, Shell zay hira at i3 sgolas expenza, subject ta Part VII; a

Contractar to perisra any Respensae Acticn vork dascrited in a
Scopa of Werk. A Contractar 2ay ba tarminatad by Shall with tha
appreval of tha Army, wvhich Appreval shall not ba unraasconably
vithheld. Any disagreement With raspect ts such tarmination net

rasolved inforzally snall be rasolved in accordanca with thg.
provisions cof Part XIIZ.

E. Agcanptanca of Work: 1. rf Shell parforms tha Resvonsa
ACticn worx in accordanca with tha spaciflcationg sat f2r:zn in
the applicable scopa of Work, -=a Arzy shall accapt Shall’s vork
FUrIuant t3 this MOU. Ta Army snall act pIomptly ts accape
Shell’s worx, and accaptanca snall not te unrsascnably wvithhald.
Should tha Arzmy decliina Accaptanca, it shall prempely rnetily
Shell in vriting, stating wiech specificity the facecual, tschnical
and legal bages for such nonaccaptanca.

d. If Shell concludes that tha Army is in errsr for
treating Shell’s performanca as incomplata or unaccaptabla for
any other raason, Shell snall give notica in writing, within tan
business days of tha racaipt of tha Arzy‘’s writtan notilZicatien,
that shell disagreas. Any such disagrsanant, if not rascived

inferzally, shall be reselved in accsrdancas with tha provisieons
in Part XIII.




vII. SHELL S CILISATIONS

Shell shall naintain sueh insuranes or self-insuraneca as
1S requirad by statuta or resgulaticn ta CSver any claims wnien
Say rsascnably te anticipatad ts ba made as a rssult of Responsa-
ACTiSn WorxX docne purzuant ts any Scope of Work attacned as:an-
exnibit TS tRis MOU. At a minimum, Shell snall, ar i=g sola--
SPTicn, procurs insurancsa, Dalntaln insuranca or salf-insurg
sufficiantly to covar tha folloving:

l. Worksr‘s cczpansation and cccupational dissage~
-nsuranca in amounts surficianc o 8atisry applicanie stata law:

2. Ioplover‘s liability insurance in tha minimum.
aRount cf $100,000 par cccurranca;s and

3. Coxprahensive gsneral llability i{nsuranca far-
codily {njury, death or lcss of or danage t2 proverty of thirg:
Ferscns in ths minizum amcunt cof $100,000 per cccurranca.

Upon tiis MOU bacoming effactiva, Shell shall crompTly
FIocvidae the Arzy vith an affidavit that Shell is in cozplianea-
Yith tha minizmum requirsments of this Pare. Upsn tha signing-—cf
a Scope of Worx, sShall snall promptly provida tias Army vith_an-
agfidavit that Shall ia in complliancs vith this Parc as s that
Scope of Worx. Upen ragquest, Shall shall discuss with t=a Aray

tha zmanner in vhich Shell will fulfill its obligaticna under-tiis
Pan -

VIIZ. ARMY SUPPIFMENTATION OP SHPTZ IYSURANCE

If tha Response Action wverk taing perZsarzed is an Army-
Only Responsa Action, as dafined in tha Settlamant Agraenanc; tha
Arzy shall rasleasa, dafand, indemnify and hold harmless Shall.
{rcm all losses, finas, penaltiss, claims, suits, liabilitias.
judgmants. or expansas (including exponses of litigaticn cr-
settlamant) (collectively harainaftar in this Parr VIIZ, “=laime)
vith raspect ts any death or injury to any person or lcss of or
danmags tO PITPaArty t3 tha extant that thesa ragult o= tha.
censtruction, coparaticn, collapsa, rupturas or failurs cof any
Rasponsa Action Structura, or any part tharaef, aftar tha Arzy’s
accaptanca pursuant ts Subpart VI.E. or tha cparaticn, ccllapse,
rupturs, failurs or inaffactivenass of tha Regponaa Acticn
Structura as a rasult of tha csnatruction, cparatiocn. csllapsae,
ruptura or failurs of tha Responsa Action werx whan such claim is

net compensatad by insuranca cor self-insuranca, 2 tha extant
providad balow:

(a) sShell is not in matarial braach of <his MOU
¥1th Iaspect to the Scope of Work pursuant ts waica sucz Raspensa




Acticn work was paerfcrzsed cr such Responsa Actien Structura vas
cSnstructaas

(B} Any claim vhich is within tha deductibla -
amrounts c¢f Shall’s insuranca snall not be Subject ts taig part:

(€} Shall shall not te raimbursed for any claims.
(including exvenses incidantal ta such claims) ts tna cit.ngrgnag

Ray ressult, .n vnole or in part, frem willful misesnduce or—
racxlessness by sShall:

(d) The Army may discharge its obligaticns undazr
this Part by making payments diractly ts Shell or diractly to any
PArty to whom Shall 2ay ba liabls upon cobtaining a raleasa frem .
tlat party, which ralease providas adequata protactisn for-shell.

(e) IZ insuranca coveraga maintained i(n acesrdanca
vitl Part VII is reducad baelow tha minimunma spacifisd in thae

FArT W1TROUT tla Army‘’s knowledga cor approval, tha liabilicy ot
e Army undar tiis MOU snall not ta 1ncraased by rsasen cf suenh
rsauction:

(£} 7o tha axtant that any claim againat Shell zay
rsascnably ba expactad to invelva indemnification undar this
Part, Shell snall:

(1) promptly notify tha Army cf such claizm
against Shall:

(2) zurnish evidenca or proof cf any claim
coverasd by this Part in tha manner and for=z raascnably raquastad
by w=a Army:; and

(3) izmediataly furnish tha Army with copies
cf all pertinant papers rscasived by Shall.

(§) To tha extant that tha amount of the claim is
not datarained ts ba in excasa of tha limits gset forth in Parc
VII or to tha extant that thae amsunt of the claim cannct
rsascnably ba datsrmined ts ba or not to ba in excass of thosa
limits, Shall and tha Army shall conduct a joint dafensa or-
settlarent. Onea it is datarmined that tha amount of “ha claim
is in excass of tha limits set forth in Part VII, the Arzy shall
dirsct and contrsl such dafanza or sattlaomant, vith assistanca by
Shall as is accaptable ts both Partiams, and Shell shall exacuta
any autheorizations vhich tha Arzmy raascnably raguiras in
conrnection vith such sattlaement.

(h) Raeimbursemant for any claims under this Pare
shall not excaed appropriaticns availables during tha tize that




such claims aras raprasentad by final iudgmanes cr EY sattlamanes-.
approved in writing by tha Cepart=ant of Justica. This.agraenaenc

I8 reinBur3e Shaell f{Sr cartain claims snall net ta intarpracod-as.

:2plying tlat Cangrass snall, at a latar data, APPropriata-funds..
sugficiant TS meat any daficiancias. Suring all timas thae-
clainms rs=main unreimbursed dua t3 lack of appropriatad funds: tha

Army snhall exart it3 best arfcrTs ts ootain Appropriaticns for
syuch rsizbursaasent.

X, TREATMENT OF COSTS TNCURRED
EY SEELL ZURSUANT T2 THIS Mot
Any cssts incurred by Shall pursuant ts this MOU apg-

Reimbursable Ccsts and snall be governed by tha Settlamane-
Agreaenent and tha Financial Manual.

Xo ZZLaX TR DREVENTIZN CF TTOFORMANCT.

A. As providad in tha Cansant Cacrae. L2 a Parzy 13
Tencarsd unable. wnolly cr 12 pare, -y Forca Majeura t:s carry cut
its cbligaticns undar tihis MOU, than upen that farty’s quiving-
vritian noticsa as provided in Subpart XI.C., tha obligationg-o?
tlat Party, so far as thay ars affactad by the event of Feres
Majeura tharein spacifisd, snall be suspanded during the
csntinuanca of such causa, but £or no lengar pericd, and such-

causa shall ba ramedied so far as possibla with all raasenabla
dispaten.

B. Tha sattlamant cf a strika or othar labor disputa shall
ba entirzly witZin tha digcraticn of tha Party inveolved vith_such
strixXa cr labor disputa, and tha raquiramaent that any event of
rerca Majeurs shall be ramedied with all rsasonabla dispacel-
shall not rsquira tha sattlament cof a strika or laber dispucta-by
accading t3 tis demands cf tha oppoesing Farty when such csuras-1s

inadvisablae in tha discraticn of tha ParTy invelved with such
striXa or laber disputa.

C. Whan circuastancas ars occurring or have cccurrsd that
dalay ths complaetion of any cbligaticn, and a Party baliaves-such
circumstancas constituta an event of Forca Majeurs, such Farcy
shall noctify tha othar Organizaticns in wvriting wvithin 15 days
attar tha notifying Party obtains informaticn indicating that a
deslay will occur. sSuch notics shall includs a datailad
explanaticn of tha rasasen(s) f£5r and anticipated duration of tha
dalay, tha maeaasuras taken and ts be takan to pravant or z2inimiza
tha delay, and a schedule for izplerantation of such zeasuras.
Failurs t2 previda notica in accsrdanca vith this paragraph
within tla rsquirad lS-day pariod shall constituta a waiver of
any claim of Forca Majeura vitk rzspact t2 any event of Forca
Majeura fcr which notica wags not tizely given.




0. <2 ths Crganizaticns cCannot agrae-vhathar a dalay (g or-
¥as avtridutable t3 an event cf FOrcs Majeurs. any Organizatian
Zay .nvoxs Disputs Resoluticn pursuant ts Secticn X cf tha .
Settlamant Agraemsnt.

| . fgopa ol Work MoqillZagmisn: If perfermanca of snig MOU
-3 deslayed becauza any Party finds it necassary ts maka
2odifications t3 addrsss an unanticipated occurranca wnich zay
causs a delay of mors than two weeks, such medificacticns snall be
davelcped and izplemantad by Shell in consultaticn and
clgreraticn with tha Arzy. Any disputas not rasolved intormxlily
shall ta ressoived pursuant tc tha provisions of Part XIV.
further, (£ Shall anticipates tla dalay rasulting frem any suecfi-
lodifications will nacassitata the extansicn of a Deadlina, it
shall ragquest suchk an exTens1icon in accorzanca vith Sactizn XXVT
cf the Fedaral Facillity Agrsaenant.

F. - - allRoB8: T3 tha extant that tha
snantigifated CCCUIT@NCa <G08 NOT hecassitata dalay 1n any
discratae portiocn(s) of tRa activitias provided in Part VI, such
perticn(s) of tha activitles shall procaed as originally previdad
in tha MOU irrsspective of tha naed for nmodificatieon of cthap—
Farts cof tha MOU.

Shall and itz Contractors shall ba afforded accass ts.
all rslevant portions of tha RMA in ordar s perform its
obligaticns undar tha MOU pursuant to tha tarms and canditisnas of
ths Accazza and Usa AgTsement attached as Bxhibit £ ¢t tha
Settlamant Agraezant until such time as the Army and Shall
exacuta an applicanle suparseding agrsamant.

A, Eaeiteot: = 80: Any disputa vhich arisas in
cennecticon with this Ray ba sub:mittad for raseluticn pursuant
tS Sectign X of tha Saettlemant Agrsement. Priocr ts any such
subzissicn, Shall and the Arzy snall zeat and attampt T2 rasclve
the disputs infecrmally.

ddcia ariaw: 1. Judicial review of isgues arising
in csnnection with this MOU shall ba obtained pursuant t= Sectien
XI cf the Sattlanant AgTroenent.

2. Ths pendancy of any disputa shall not affact i
respensibility of tha Unitad Statas cr Shall ts centinus tleir
involvemasnt in the assessnent, selection, design and
izplemantaticn of Rasponse Actions, cr discrata portiens c?
Respense Actions, not subject to such disputa.




_—-—_-——_———-————-—-——-—-————-—-——-—— L

XIIZ. GQENERAL.

A. I8Xm: This MOU shall ccntinua in effset as ts a
spacific Scopa of WeorxX until tha Army, pursuant ts SubsapeVI.E.,
accapts Shaell’s work pursuant ts this MOU, and tha raimbursezant
<r payment has baen nmada pursuant ta Part IX.

3. Modiflicagisn: Any provision of this MOU or cof any' Scopa
c{ Worx may ba mediflad at any tia by both Partiss’ agroeczent:
Any medification muat: (1) ba in writing? (2) shew tha data-
signed by tha Partias: (3J) specify that it i3 inetandad to medify
this MOU: (4) stats tha provisions of tha MOU ta ba modifiasd: (5)
stata tha nev provisicns: and (§) state vhen tha nev provigions
aras ts ba effactiva.

c. E82age ot Txagusisn: This MOU shall become effactive on
the latar of itz exacution by tha Partias or tia entry cof tha
Consent Dacraae. A Scope of Work shall tacoza effaczive, final
and binding upen L1t3 exacution.

IN WITNESS WHEREOF, I havae hersundar sat 2y hand as-an
authorizad rapresentative of tha Unitad Statag Departzant of tha
Arzy.

)
/ et R P
(23/K bl

“lLavis 0. Walkar

Daputy for Envirsnmant, Safaty
and Occupaticnal Haealth

IN WITNESS WHEREC?, I have harszundaer set =y hand as-an
autherizacd reprasantative of Shall 01l Company.

Data:

R.G. Dillarz
Vica President




XIIZ. ZZNERAL.-

A. Tarm: This MOU shall csatinua in effact as t2 a
spaciilic Scope of Work until tha Army, pursuant s Subvape VIIE..
accapts Shaell’s vork pursuant ts this MOU, and tha rsimnursepant:
Sr payzaent has baen nada pursuant ts Part IX.

8. Modif£222%400: Any provision of this MOU or c? anv Scooe
22 Work zay te modifiad at any tiZs by both Fartias’ aigraement.
Any modificarticn muse: (1) bs 1n writing: (2) show tha data-
signad by tha Partias: (1) specify that it i3 intanded =2 medtfy
this MQU: (4) stata tia provisions of tha MOU ts ba medified: ()
stata ths nav provisions: and (§) stats wvhen tha nev provisions
ars == be erfactive.

C. Effgct ¢? Txacuwnicn: This MOU shall become effactiva on
t2a latar of L3 exacuticn by thla Partiag Or Ti4 entIy ¢f tha
Csnsent Decraa. A Scopa of Work shall beccze effactive, ‘inzl
and tinding upen 13 exacutlion.

IN WITNESS WHERZOF, - have hersundar sat =y hand as an

autnorizsd raprssantative o ths Unitad Statas Cepartant of the
Arzy.

Data:

lavis O. Walkar
Daputy for Envircnzent, Safety
and occupational Hsalth

IN WITHESS WHERICY, I havae haersunder sat Iy hand as an
authsrized raprasantitiva cof Shall 04l Ccapany.

Cata: z,// 7/39 %&&W /

R.G. Dillara
Vice Prasidant




SCOPE _OF WORK

Shell will perform the following activities as lead party for
design and implementation of the Shell Section 36 Trenches IRA:

1.

Perform the preliminary investigation and engineering
required to develop a Preliminary Engineering Design
Package for review and approval by the Army.

Prepare the Draft and Final Implementation Documents
for review and approval by the Army and implement the
Shell Section 36 Trenches IRA.

'
Perform detailed design of the selected system, based
upon the agreed specifications, which will be in
conformance with the selected alternative set forth in
the Final Decision Document and including the
following:

a. Temporary service road extending from the fill
source area (eastern stockpile of sediment
excavated during the Lower Derby Lake embankment
and spillway construction) and west of the
Hydrazine Blending Facility to December 7th
Avenue. The service road will not be removed as
part of this IRA.

b. Permanent service road extending north from
December 7th Avenue along the eastern margin of

the proposed earth cover over the Shell Trenches.

c. Slurry wall surrounding the Shell Trenches that is
keyed into the Denver Formation on the northern,
western, and north half of the eastern sides of

the slurry wall and into the eluvial clay unit of




the alluvium on the southern and south half of the
eastern sides of the slurry wall.

d. Earth fill cover averaging about 32 inches thick
over the area surrounded by the slurry wall, with
compaction of approximately the bottom 12-inches
of fill.

e. Final grading for surface water drainage over the

earth cover and around the cover perimeter.

£. Placement of soil amendments, seed, and material
for erosion protection over all surface areas
disturbed during construction; with the exception
of the service roads and borrow area.

g. Six soil moisture monitoring stations both within
the area surrounded by the slurry wall and outside
of the slurry wall perimeter.

h. Abandonment of fifteen alluvial and Denver
Formation monitoring wells and ten well points
located throughout the construction area.

i. Seven new alluvial groundwater monitoring wells

outside of the area surrounded by the slurry wall.

J. Five pairs of permanent piezometers installed
adjacent to the slurry wall.

4, Perform all work required for the construction of the
Shell Section 36 Trenches IRA as described more fully
in the Shell Section 36 Trenches IRA Implementation

Document (as defined below), including the following:




Procure all required materials and subcontractors.

Provide supervisory and construction labor to
manage subcontracts; install a slurry wall, earth
cover with adequate site drainage, wells,
piezometers, soil monitoring stations, and
required roads and utilities; and abandon existing
wells.

Supervise startup of monitoring and maintenance
programs for the Shell Section 36 Trenches upon
completion of construction.

Perform all activities described in this paragraph
4 in accordance with the construction work plan,
basis of the estimated costs, schedule, technical
specifications, engineering drawings, and health
and safety plan to be set forth in the Shell
Section 36 Trenches IRA Implementation Document.

The term "Shell Section 36 Trenches IRA
Implementation Document" means the following
documents, both of which are hereby incorporafed
herein by reference:

(1) Final Implementation Document for the IRA to
implement a system of passive containment and
monitoring in the Shell Section 36 Trenches
area. This document is to be prepared by
Morrison-Knudsen (MK) for Shell and any
amendments or modifications thereof and
supplements thereto.

(2) Prior to issuance of the documents described

in 4.e.(1), but only prior to issuance of the




"
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documents, the Draft Implementation Document
for the IRA to implement a system of passive
containment and monitoring in the Shell
Section 36 Trenches area shall be prepared by
MK for Shell.

The Draft Implementation Document must be completed by
December 20, 1990. The Army will issue the Draft
Implementation Document to the other Organizations,
Department of Interior, and the State by December 20,
1990, and require comments within thirty (30) days of
the date of issuance. Within five (5) working days
after the end of the 30 days comment period, the Army
will submit copies of all comments received to Shell
for review and inclusion in the Final Implementation
Document, as appropriate.

Shell will submit thirty (30) complete copies of the
Final Implementation Document to the Army as a
deliverable within twenty (20) working days of receipt
of comments by Shell on the Draft Implementation
Document. The Army shall issue the Final
Implementation Document to the other Organizations,
Department of Justice, and the State no later than five
(5) working days after receipt from Shell.

During performance of construction of this Interim
Response Action, Shell shall submit a monthly letter
progress report to the Army summarizing work performed
versus work planned, highlighting major items
completed, and updating the schedule of construction
until the Interim Response Action is completed.
Monthly letter reports shall be submitted to the Army
within ten (10) working days after the end of each




month. At the close of the project, a letter will be
provided to the Army summarizing the work completed.

IN WITNESS WHEREOF, I have hereunder set my hand as a authorized
representative of the United States Dj;igﬁment of the Army.

T e

@drrz 7) Deputy Program Manager

Date AA FEB G/

IN WITNESS WHEREOF, I have hereunder set my hand as an authorized
representative of Shell 0il Company.

Date 2//7#67/ /:,//M /QM

Manager Projects, D
Project




3.0 CONSTRUCTION WORK PLAN

Survey: The construction area will be staked to locate and
define the dimensions of cut and fill earthwork, and to

locate wells and facilities.

Monitoring During Construction: The general nature of
subsurface contamination has been characterized from

previous investigations in the Shell Trenches area, and is
reflected in the protective measures outlined in the Task

Specific Health and Safety Plan.

All construction activities described in previous sections
will be monitored by Health and Safety Personnel using field
instrumentation. Should results of monitoring warrant
further investigations, additional testwork will be

specified and implemented.

Construction: Construction of the slurry wall will be

completed using the vibrating beam injection method.
Distribution of fill for the earth cover will be
accomplished using low ground pressure equipment. Other
construction will be performed using conventional methods
established for the RMA. Any contaminated groundwater,
soils, or other materials that are removed during well/
piezometer construction or abandonment will be drummed and
handled per RMA Standard Operating Procedures.

The first construction activity will involve abandonment of
wells inside the trench area, which will be completed
concurrent with placement of the temporary service road to
December 7th Avenue and permanent service road to the
construction area. Construction of service roads will
enable fill material to be hauled and dumped on clean fill

in the Shell Trenches area for subsequent spreading. This

-22-




technique will also eliminate decontamination requirements
for vehicles transporting f£fill material. During use of the
temporary service road, traffic control measures will be
implemented at the December 7th Avenue crossing. These
measures will include placement of a heavy equipment
crossing and stop signs displayed in both directions on
December 7th Avenue. Construction of the temporary road
will be coordinated with the Army to schedule removal by the
Army of above-grade pipe and insulation conflicting with the
right-of-way for the temporary service road. The pipe
trends west-east from the South Plants to the Hydrazine
Blending Facility and is located south of the railroad

tracks.

Construction of the compacted layer of the earth cover will
focus initially on constructing an elevated working bench
along the alignment of the slurry wall. As the slurry wall
is placed, portions of the working bench may be regraded to
complete placement of the remainder of the compacted layer.
Final grading will extend outside of the area surrounded by
the slurry wall to enable establishment of adequate site
drainage. Abandonment of wells outside the surrounded area
and construction of monitoring wells will be done
concurrently with slurry wall and cover placement, since the
locations are outside the area of earthwork construction.
Revegetation work will be completed in all areas disturbed
by new construction, with the exception of the service roads
and borrow area.

Dust Control: During the period when earthwork operations
are in progress, a water truck will be onsite. Surfaces
will be sprayed to maintain the surface soil moisture
content and control the evolution of dust.

-23-




Geological Services: A geologist will be onsite to monitor
the construction work and log information on slurry wall
depths and borehole lithology, construction for wells and
piezometers, and well abandonment.

Revegetation Management: A natural resources specialist
will be onsite periodically to supervise soil preparation,
seeding, and placement of material for erosion protection;
and to evaluate the development of the vegetative cover.
This individual will also supervise placement of soil
moisture monitoring stations and coordinate with other
scientific personnel in the collection and management of
data from the monitoring network.

Health and Safety: A Health and Safety representative will

be onsite to monitor construction activities using field
instrumentation to ensure worker's safety and identify the
presence of any volatile organic compounds that may be
encountered.

Quality Assurance/Quality Control (QA/0OC): Periodic field

surveillance of construction activities will be performed by
QA/QC personnel, with audits performed by the project QA/QcC
management.

Reporting: The Construction Manager shall prepare Daily
Construction Reports to record field activities.
Separately, a daily personnel log shall be used to record
the names of all personnel who have visited the site.

As described in the IRA Scope of Work, a summary of IRA

construction activities will be presented to the Army on a
monthly basis.

-24-




10.

Organization: An organization chart for the construction of

the Shell Section 36 Trenches IRA is attached.

-25-~
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4.0 ESTIMATED COST AND BASTIS OF THE ESTIMATE

The attached Cost Estimate Summary has been prepared for
implementation of the Shell Section 36 Trenches IRA. Included in
the estimated costs are the slurry wall, earthwork, revegetation,
well and piezometer construction, well abandonment, and placement
of the soil monitoring network.

All activities are defined in the enclosed engineering
specifications (Volume II), and the enclosed drawings (Volume
III). The subject specifications and drawings were issued as
part of this Draft Implementation Document for review and comment
by the Organizations and the State.

Labor costs are based on the prevailing merit shop wage rates in
Adams County, Colorado. Equipment hourly rates are based on
historical Morrison-Knudsen Corporation equipment operating
costs. Prices for permanent materials and major equipment are
based on verbal quotations and current estimating manuals.

Indirect costs for construction management, Contractor's overhead
and fee, and the Health and Safety Program are also included in
the estimate. The estimate has been prepared on the basis of
Morrison-Knudsen Corporation acting as construction manager for
Shell 0il Company and subcontracting all work, except

construction of soil moisture monitoring stations.

For the development of costs for health and safety supplies as
well as labor productivity estimates, it was assumed that all
work will be performed with modified Level C personnel protection
as stated in the Task Specific Health and Safety Plan.

Estimated costs are represented for the first year of monitoring
and maintenance following completion of construction. Costs for
drumming potentially contaminated materials have been included

-27-




for well cuttings, well development, and groundwater sampling

only.
COST ESTIMATE SUMMARY
A. Construction
1. Roadwork $ 12,000
2. Earth Cover/Revegetation and 432,000
Soil Moisture Monitoring Stations
3. Slurry Wwall 456,000
4. Monitoring Wells, Piezometers, and 85,000
Well Abandonment
SUBTOTAL DIRECTS $ 985,000
5. Health and Safety 129,000
6. Construction Management 324,000
7. Contingency, Fees, and
Distributable Allocation 337,000
CONSTRUCTION TOTAL $1,775,000
B. Annual Monitoring/Maintenance

(including data reporting, Health &
Safety, QA/QC, analytical, waste handling)

1. Groundwater Quality S 30,000

2. Vegetation Cover/Water Table 29,000

-28~
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TASK SPECIFIC HEALTH AND SAFETY PLAN PAGE 1 REVISION O
SHELL SECTION 36 TRENCHES IRA DATE 02/26/91

1.0 INTRODUCTION/SCOPE

This Task-Specific Health and Safety Plan (TSHSP) provides the
basis for performing the Shell Section 36 Trenches Interim
Response Action in a way that will control and minimize the risk
to the health and safety of MK and subcontractor personnel. The
plan defines the specific requirements and protocols for the

protection of personnel performing the work.

Applicability of the TSHSP extends to all MK employees,
subcontractors, and site visitors under MK's control. This work
will be performed in accordance with the MK RMA Project Safety
and Health Program, the RMA Site Health and Safety Plan, the MK-
Ferguson Safety Manual, and all federal occupational health and

safety rules and regulations.

This TSHSP will be reviewed by all MK and subcontractor personnel
involved with the task prior to performing the work.

2.0 HAZARD ASSESSMENT

2.1 Chemical Hazards

Historical information indicates that the following chemical
compounds have been detected in the groundwater and/or soil
in the area that the work will be performed.




TASK SPECIFIC HEALTH AND SAFETY PLAN PAGE 2 REVISION O
SHELL SECTION 36 TRENCHES IRA DATE 02/26/91
Chemical PEL/TLV
Aldrin 0.25 mg/m3 (0.017 ppm)
Arsenic 0.2 mg/m® TLV

0.5 (PEL-organic)

0.01 (PEL-inorganic)
Benzene 1 ppm
Carbon Tetrachloride 2 ppm

Chlordane
Chlorobenzene
Chloroform
p-Chlorophenylmethyl sulfide (CPMS)
p-Chlorophenylmethyl sulfoxide (CPMSO)
p-Chlorophenylmethyl sulfone (CPMSO02)
Dibromochloropropane (DBCP)

p,p-Dichlorodiphenyltrichloroethylane
(DDT)

p,pP-Dichlorodiphenyltrichloroethylane
(DDE)

Dicyclopentadiene (DCPD)
1,2-Dichloroethane
1,2-Dichloropropane

Dieldrin

Diisopropyl Methyl Phosphonate (DIMP)
Dimethyldisulfide (DMDS)

Dimethyl Methyl Phosphonate (DMMP)

Endrin

0.5 mg/m3 (0.030 ppm)
75 ppm

2 ppm

Not Established

None Established

Not Established

1 ppb

1.0 mg/m3 (0.069 ppm)

(1)Not Established

5 ppm

50 ppm (10 ppm TLV)
0.25 mg/m3 (0.016 ppm)
Not Established
(1)Not Established
None Established

0.1 mg/m3 (0.006 ppm)




TASK SPECIFIC HEALTH AND SAFETY PLAN

SHELL SECTION 36 TRENCHES IRA

PAGE 3 REVISION O
DATE 02/26/91

Chemical

Ethylbenzene
Hexachlorocyclopentadiene
Hexachloroethane
Hexachlorobutadiene
Isodrin

Methylene Chloride
Pentachlorobenzene

Phenol
1,2,3,4-Tetrachlorobenzene
Tetrachloroethylene
Toluene
1,1,2-Trichloroethane
Trichloroethylene

Xylene

PEL/TIV
100 ppm
None Established
1 ppm
0.02 ppm
None Established
100 ppm

19 mg/m3 (5 ppm)
25 ppm

100 ppm

10 ppm

50 ppm

100 ppm

(1) sStaff toxicologists concur that the compound is not of any
health concern unless a concentration of 750ppb is reached.




TASK SPECIFIC HEALTH AND SAFETY PLAN PAGE 4 REVISION O
SHELL SECTION 36 TRENCHES IRA DATE 02/26/91

Aldrin has been recommended by the National Institute for
Occupational Safety and Health (NIOSH) to be controlled and
handled as a potential human carcinogen. The Occupational Safety
and Health Administration (OSHA) has given aldrin a "Skin"
notation. This notation refers to the potential contribution to
overall exposure by the cutaneous route including the mucous
membranes and eyes. '

Arsenic (inorganic) is recommended by NIOSH to be controlled and
handled as a potential human carcinogen in the workplace. Skin
contact can cause burning, itching and a rash. Repeated skin
contact can cause thickened skin and/or patchy areas of darkening
and loss of pigment.

Benzene is designated as a potential human carcinogen by NIOSH.
The American Conference of Governmental Industrial Hygienist
(ACGIH) has designated benzene as a suspected human carcinogen.
Repeated skin contact can cause redness, blistering, and dry,

scaly dermatitis.

Carbon tetrachloride has been evaluated by the International
Agency for Research on Cancer (IARC) and concluded that it causes
cancer. NIOSH recommended the chemical be regulated as an
occupational carcinogen. Prolonged or repeated skin contact with
liquid carbon tetrachloride may result in skin irritation. It
can be adsorbed through the intact skin of animals and humans in

toxic amounts.

Chlordane is considered a carcinogen by IARC. Skin absorption of
chlordane is rapid.
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Chloroform has been evaluated by IARC and concluded that
chloroform causes cancer. NIOSH has also recommended that
chloroform be regulated as an occupational carcinogen. Liquid
chloroform has a defatting effect on the skin and may produce
chronic irritation with drying and cracking.

Dibromochloropropane (DBCP) is consideréd a potential human
carcinogen by OSHA and the National Toxicology Program (NTP).
Low-level repeated or prolonged exposure of male workers has been
associated with low sperm count, chromosome abnormality,
sterility, decreased testicular size, and increased level of
follicle stimulation hormone. These effects were not associated
with exposure in subsequent years, indicating that they may be

reversible following removal from exposure.

DDT is considered a potential human carcinogen by NIOSH. OSHA
has given DDT a "Skin" notation, this refers to the potential
contribution to overall exposure by the cutaneous route including

the mucous membranes and eyes.

1,2-Dichloroethane, also known as Ethylene dichloride, may be a
carcinogen in humans since it has been shown to cause stomach,

lung, breasts and other types of cancers in animals.

1,2-Dichloropropane is a soil fumigant component. Exposure
occurs principally during manufacture or during bulk handling
activities. Since it is generally injected into the soil at
depths of 15 to 30 cm, airborne concentrations are generally well
below 0.5 ppm even when measured in the middle of a fumigated
field. The material is considered flammable.
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Dieldrin has been recommended by NIOSH to be controlled and
handled as a potential human carcinogen. OSHA has given dieldrin
a "Skin" notation, this refers to the potential contribution to
overall exposure by the cutaneous route including the mucous
membranes and eyes. Dermal absorption is substantially increased
when dieldrin is dissolved in organic solvents.

Hexachloroethane has been evaluated by IARC, who concluded the
chemical causes cancer. No chronic effects have been reported
from industrial exposure, although significant absorption through
the skin is said to occur. The ACGIH has issued a Notice of
Intended Change from their recommended TLV for hexachloroethane
of 1 ppm to 10 ppm with a skin notation.

Hexachlorobutadiene is considered to be a suspected human
carcinogen by the ACGIH. This chemical will also cause skin
irritation upon contact.

Malathion is less toxic to humans than most anticholinesterase
agents because it is metabolized in the liver to an inactive
form. After skin absorption, sweating and twitching in the area
of absorption may occur, usually within fifteen minutes to four
hours.

Methylene Chloride as a liquid may cause skin irritation and
dermatitis on prolonged exposure. If the liquid is held in
contact with the skin, it may cause skin burns. Splashes of the
liquid into the eye may cause irritation. Persons with pre-
existing skin disorders may be more susceptible to the effects of
this agent.
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Phenol in concentrated solution is severely irritating to the
human eye and causes conjunctival swelling, the cornea becomes
white, and loss of vision has occurred in some cases. Solutions
of phenol have a marked corrosive action on any tissue on
contact; on skin, there is local anesthesia and a white
discoloration, and the area may subsequently become gangrenous.
Severe dermatitis will result from contact with dilute solutions

of phenol.

Tetrachloroethylene has been put on OSHA "Candidate List" of
chemical considered for further scientific review regarding its
carcinogenicity. The IARC has evaluated the data on this
chemical and has concluded that it causes cancer. Exposure of
the skin to liquid tetrachloroethylene for 40 minutes resulted in
a severe burning sensation within 5 to 10 minutes, which subsided
after 1 to 2 hours. The chemical eye irritation level is given
by one researcher as 206 to 235 after a 20 to 30 minute exposure.

1,1,2-Trichloroethane appears on the OSHA "Candidate List" of
chemicals being considered for further scientific review
regarding its carcinogenicity. This chemical has been evaluated
by IARC, which concluded that 1,1,2-Trichloroethane causes

cancer.

Trichloroethylene is considered a potential human carcinogen by
NIOSH. A dermal response to humans has been seen as reddening of
the face, neck, back, and shoulders (degreaser's flush) which
occurred in chronically exposed workers following the ingestion
of alcohol. Repeated immersion of the hands into liquid
trichloroethylene has caused paralysis of the fingers. The

chemicals eye irritation level is 400 ppmn.
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2.2 Dense Non-Agueous Phase Ligquid

Historical information indicates that dense non-agquecus phase
liquid (DNAPL) may be encountered during installation of the
slurry wall. The DNAPL is described as having the color and
consistency of spent motor oil. The DNAPL may contain, but is

not necessarily limited to, the following chemical compounds:

Volatile Aromatic

Organic Compounds

Toluene
m-Xylene
o-/p-Xylene

Volatile Halogenated

Organic Compounds

Carbon Tetrachloride
1,2-Dichloropropane
Tetrachloroethene

Organochlorine

Pesticides

Aldrin
Dieldrin
Endrin

Isodrin
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Semivolatile

Halogenated Organic

Compounds

Hexachloroethane

Hexachlorobutadiene

Hexachlorocyclopentadiene

Pentachlorobenzene

1,2,3,4-Tetrachlorobenzene

Dibromochloropropane

Past air monitoring that was performed when DNAPL was previously

encountered measured organic vapor concentrations up to 10 ppm in

the breathing zone of personnel involved with the task.

2.3

Physical Hazards

Physical hazards related to this task include personnel
working with or in close proximity of heavy equipment,
excavations, use of power tools, falling objects, and heat
stress. Personnel need to be cognizant that the use of
personal protective equipment may reduce dexterity and
visibility and increase the difficulty of performing some
tasks. Physical hazards may be controlled through the use
of equipment guards, work practices, and training. Only
equipment that is used for its intended task and that is in
safe operating condition will be used. Personnel will be
trained in the proper use and safe operation of the tools
and equipment they utilize.
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Prior to any drilling, all boring sites must be cleared for
safety purposes. Geophysical clearance surveys will be used
to ensure drilling will not encounter buried unexploded
ordnance (UXO) or other metal that could pose a significant
safety risk. A metal detector will also be used to check
for surficial (0 to 2 ft) metal present.

3.0 TRAINING

All personnel performing fieldwork for this task will have
completed the forty (40) hour hazardous waste operations health
and safety training pursuant to 29 CFR 1910.120(e) before
beginning work. Eight (8) hour annual refresher training is
required as necessary. The MK Construction Manager and
subcontractor supervisors are required to have completed eight
(8) hour Hazardous Waste Operations Supervisor/Manager training
prior to the beginning of fieldwork.

Task/site specific training regarding the following topics will

be given to all personnel performing fieldwork:

. Name of Site Safety and Health Supervisor and alternate.
. Safety and Health hazards related to this task.

. PPE requirements.

. Work practices.

. Hazard control.
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. Medical surveillance requirements, including recognition of

signs and symptoms which might indicate overexposure to

chemical hazards.

. Decontamination procedures.

. Emergency response.

4.0 MEDICAIL SURVEILLANCE

The basic requirements of the RMA Project Medical Surveillance
Program shall apply to implementation of this task. No
additional medical surveillance requirements are necessary.

5.0 PERSONAL PROTECTIVE EQUIPMENT (PPE)

The PPE to be utilized during the Shell Section 36 Trenches IRA
is dependent upon the specific task to be performed, the
potential for contacting potentially contaminated soils or
groundwater, and the concentration of air contaminants in the
breathing zone of project personnel. The following PPE will be
utilized (modified, as necessary, by the level of air
contaminants measured in the breathing zone or at the discretion
of the Site Health and Safety Officer).
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Task PPE Level
Temporary Service Road D
Permanent Service Road Modified C

(excluding truck drivers)

Slurry Wall Modified C
Earth Fill Cover Modified C
Final Grading Modified C
Revegetation Modified C
Soil Moisture Monitoring Stations Modified C
Well Abandonment Modified C
New Monitoring Wells/Piezometers Modified C

5.1 Level D Personal Protective Egquipment:

. PVC/Polyurethane steel-toed boots (except
personnel conducting geophysical clearance
surveys)

o Cotton Coveralls

. Hard hats

. Safety glasses with side shields

. Gloves
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5.2 Level C Modified Personal Protective Eguipment:

PVC/Polyurethane steel-toed boots (except
personnel conducting geophysical clearance
surveys)

Cotton Coveralls (inner)

Polyethylene coated Tyvek coveralls (outer;
personnel involved in drilling or slurry wall
construction will use polycoated Tyvek over
coveralls with PVC splash suits)

Hard hats

Safety glasses with side shields

Vinyl gloves (inner; personnel involved in
drilling or slurry wall construction will use
Viton)

Nitrile gloves (outer; personnel involved in
drilling or slurry wall construction will use
butyl rubber). Leather gloves may be worn outside
of the nitrile gloves, but must remain on site at
all times and be disposed of with other disposable
clothing at the conclusion of the task.
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5.3 Level C Personal Protective Egquipment:

o PVC/Polyurethane steel-toed boots (except
personnel conducting geophysical clearance
surveys)

. ‘Cotton Coveralls (inner)

. Polyethylene coated Tyvek coveralls (outer;

personnel involved in drilling or slurry wall
construction will use polycocated Tyvek over
coveralls with PVC splash suits)

) Hard hats

. Vinyl gloves (inner; personnel involved in
drilling or slurry wall construction will use
Viton)

. Nitrile gloves (outer; personnel involved in
drilling or slurry wall construction will use
butyl rubber). Leather gloves may be worn outside
of the nitrile gloves, but must remain on site at
all times and be disposed of with other disposable
clothing at the conclusion of the task.

. Full-face air-purifying respirator with GMC-H
cartridges (or equivalent).
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6.0 SAMPLING/MONITORING

Sampling/monitoring will be performed to assess the exposure of
personnel to hazardous materials and substances and to ensure
that the proper level of personal protective equipment has been
selected. Monitoring will also be conducted to delineate areas
where protection is needed. |

Air monitoring will be performed using direct-reading real-time
instruments. Direct-reading instruments will be calibrated daily
before use according to the manufacturer's instructions. The
following table describes the appropriate response action for the
detection of organic vapors. A flame-ionization detector
(Foxboro Century OVA-128 or equivalent) will be used to monitor

organic vapors. Monitoring will be performed periodically, as

necessary.
Concentration in Breathing Zonex* Required Response
Less than 1 ppm 1) Level D or Modified
Level C PPE.
2) Continue monitoring,
as necessary.
Greater than 1 ppm, 1) Upgrade to Level C PPE
Less than 20 ppm 2) Increase frequency of

monitoring.

3) Determine extent of
airborne levels,
modify extent of
exclusion zones as

necessary.
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Greater than 20 ppm 1) Cease disturbing

contaminated material,
evacuate area.

2) Notify Construction
Mgr. and H&S Mgr.

3) Determine extent of
airborne levels,
modify extent of
exclusion zones as

necessary.

* For five consecutive minutes; these levels are concentrations

above background.

Air sampling using NIOSH or OSHA methodology will be performed at
the discretion of the Site Health and Safety Officer.

7.0 SITE CONTROL

An exclusion zone will be established for each task where Level
C-Modified PPE (or greater) is required. Entry into the
exclusion zone is restricted to those personnel wearing the
appropriate personal protective equipment. For the tasks
involving drilling, the exclusion zone will be a minimum of 25
feet in all directions around the drill rig. The exclusion zone
will be conspicuously demarcated through the use of orange
traffic cones, or other equally suitable means. The Site Health
and Safety Officer has at his/her discretion the authority to
increase the size of the exclusion zone, if necessary, or to
establish an exclusion zone for any of the other tasks.
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SPECIFICATION 34-0212

SITE PREPARATION, GRADING, EXCAVATING, AND BACKFILLING

1. SCOPE

A This specification and other Contract Documents cover the furnishing of all
equipment, labor, materials, and performance of work for site preparation,
excavating, filling, backfilling, grading, and incidental items associated with
earthwork as required by applicable drawings and as specified herein.

B. Generally, required items of work include:
1) Cutting i

2) Excavations

3) Filling, backfilling, and compacting
4) Grading of site

S) Incidental items

2. REILATED WORK

A The following related work is covered in other specifications:

1) Slurry Cutoff Wall - Vibrating Beam Injection Method (Specification
34-0263)

2) Cast-in-Place Concrete (Specification 34-0301)
3) Soil Preparation, Seeding, and Mulching (Specification 34-0229)
4) Alluvial Monitoring Wells (Specification 34-0272)

S) Permanent Piezometers (Specification 34-0276)
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3. REFERENCE STANDARDS

A.

Organizations whose standards are referenced herein are as follows:

1) AASHTO - American Association of State Highway and
Transportation Officials

2) ANSI - American National Standards Institute
3) ASTM -  American Society for Testing and
Materials
4) ATF - Alcohol, Tobacco and Firearms Division of the U.S.

Department of the Treasury
S) UBC -  Uniform Building Code
6) Health and Safety Standard Operating Procedures
7 Colorado Standard Specification for Road and Bridge Construction
8) OSHA -  Occupational Safety and Health Administration
Any reference to standards of any society, institute, association or

governmental agency shall be the edition in effect as of the date of this
specification, unless stated otherwise.

4. GENERAL PROCEDURES

A.

B.

Reference Points: Carefully maintain bench marks, monuments, and other
reference points. Replace them as the Engineer directs if they are disturbed
or destroyed.

Engineer: The Engineer will determine by observation and testing the quality
of work and materials during earthwork operations. The Engineer will judge:
adequacy of site preparation, excavating, suitability of bearing at excavated
levels, acceptability of available fill material, and the correct placement and
compaction of fill and backfill to specified densities. The Engineer will
determine the frequency of testing. Cutting, excavating, filling, backfilling and
compacting procedures require the approval of the Engineer as they are
successively performed. Any work found unsatisfactory shall be corrected at
the Contractor’s expense in an approved manner.

Portions of the site may contain potentially contaminated materials
(hazardous waste). In areas where contaminants are present or discovered,
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special procedures as specified by the Engineer shall be followed to protect
personnel and avoid further contamination of the site or equipment.

Excavation, removal, disposal or stockpiling of contaminated materials shall
conform to the requirements of the construction work plan and-be approved
by the Engineer. Contaminated soils will be designated by the Engineer.
Potentially contaminated or contaminated soils will be stored as directed by
the Engineer. If any contaminated or potentially contaminated soils must be
removed from the site, they will be drummed by the Contractor in drums
provided by the Engineer. The Engineer will be responsible for arranging for
characterization, storage, and final disposal of drummed soils, as required.

S. SITE PREPARATION

A.

Cutting: Perform cutting to required lines and grades as shown on the
drawings or as indicated by the Engineer. Where unsuitable material is
exposed at completion of planned cutting, overexcavate as directed by the
Engineer until suitable bearing is reached. If materials are removed below
required elevations, through Contractor error or careless cutting, the Engineer
will determine corrective measures to be made at the Contractor’s expense.

6. EXCAVATING FOR STRUCTURES

A.

Dimensions: Excavate to required elevations and dimensions, allowing ample
space for form and material placement, inspection, and form removal. If the
nature of the soil permits and the Engineer gives prior approval, excavation
may be used as a concrete form. Degree of slope for open cut earth banks
shall not exceed safe angle of repose of the soil in either dry or wet condition.

Removing Materials: Excavate all materials encountered, except for existing
services and permanent structures. Remove rock, boulders, portions of
abandoned structures and other hard obstructions to at least 6" below planned
excavation level. Soil conditions at the bottom of excavation shall be subject
to the Engineer’s approval. Surfaces shall be clean and clear of mud or
frozen material, and shall be maintained in good condition until concrete is
placed.

Suitable Bearing: Where unsuitable material is exposed at completion of
planned excavation, overexcavate as directed by the Engineer until suitable
bearing is reached. Place and compact fill as specified herein to correct
elevations.

Overexcavation: If materials are removed below required elevations, the
Engineer will determine necessary corrective measures to be made at the
Contractor’s expense.
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E. Rock Excavation:

1

2)

Rock is defined as lithified material over 1/2 cu.yd in volume or over
3-0" in greatest dimension, which requires special equipment/
procedures to remove.

It is assumed that materials at the job site can be excavated by hand
labor or with normal equipment such as a power shovel or bulldozer.
If rock is encountered, notify the Engineer for determination of
excavation method before proceeding with further excavating.

EXISTING UTILITIES

A

Locations of existing utilities shown on the drawings are approximate. It shall
be the Contractor’s responsibility to field verify actual locations. Carefully
uncover underground utilities, and support and protect all existing utilities.
Do not cut, remove or damage these items without the Engineer’s prior
written approval; otherwise repair or replace them to the Engineer’s
satisfaction. Remove abandoned utilities as directed by the Engineer.

MATERIAL STORAGE AND DISPOSAL

A.

Select excavated materials which can be reused later; classify and stockpile
each separately. Dispose of unsuitable and excess material and debris onsite
as directed by the Engineer.

FILLING, BACKFILLING, AND COMPACTING

A.

Fill and Backfill Materials: Use Engineer-approved materials obtained from

stockpiles of excavated material. Provide fill suitable for required compaction
and free of: debris, organic material, rocks and soil clods over 6" diameter
where encountered, frozen matter, and excessive moisture or dryness.

1)

2)

3)

Backfill over Pipes and Utilities: Use uncontaminated material which
is free from rocks or debris within 12" of pipes and utilities.

All Other Fill and Backfill: Use uncontaminated material which shall
not contain rocks over 6" in size.

Cover Coat Aggregate: Aggregate will be used for permanent service
road. See Section 703.05 Type 1 of Colorado Standard Specifications
for Road and Bridge Construction.
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B. Placing Fill and Backfill:

1Y)

2)

Backfill excavations when installations have been completed, inspected,
and approved. Before proceeding, excavations shall be free of forms,
debris, and other foreign materials.

Deposit fill and backfill materials in horizontal layers of maximum 8"
loose depth. Place fill using a DGD-LGP vehicle with 36" wide track;
or Engineer-approved equal. Compact each 8" layer over the portion
of the earth cover designated as compacted and where new service
roads and utilities are located; as shown on the drawings. The
Engineer may alter maximum depth of layer if, because of equipment,
material, or other conditions, it is deemed necessary to assure required
degree of compaction. Do not place materials in water or on frozen
subgrade. Avoid damage to installed work. Take special care to
prevent wedging action or eccentric loading on structures.

Maximum Dry Density and Optimum Moisture Content:

1)

2)

For cohesive soils, maximum dry density and optimum moisture
content shall be determined by one of the methods described in ASTM
D-698, commonly known as the "Standard Proctor Test."

For cohesionless soils, relative density shall be determined by the
methods described in ASTM D4253 and D4254.

Moisture Control: At the time of compacting areas where relatively high

density is required, fill material and the surface on which it is to be placed
shall be within a range of 0% to 4% above the optimum moisture content.
Do not compact fill material until it has attained the required moisture
content. Add an accurately determined and carefully measured amount of
water to materials or surfaces which are too dry. Pile or spread out to dry,
material which is too wet; if necessary, disk, harrow, or pulverize fill material.

Compacting:

1)

General: Furnish satisfactory power-operated or power-driven hand
operated equipment wherever possible to compact fill and backfill to
requirements specified herein. A footed roller shall be used to
compact fill placed in the cover layer designated as compacted on the
drawings. If the fill or degree of compaction is unsatisfactory, make
necessary adjustments until specifications are met. Material placed
over layers not satisfactorily compacted shall be removed and the
unsatisfactory areas recompacted.

!
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2) Density for Cohesive Soils: For soils having 10% or more, by weight,
- of particles passing a No. 200 sieve, minimum required compaction
densities at optimum moisture content and expressed as percentage
of maximum dry density as measured by the Standard Proctor Test,

shall be as follows:

a) Over Pipes and Utilities: 80% (where pipes and utilities are
located under slabs, pads, foundations, railroads, and paved
areas, 95% compaction density shall be provided)

b) Compacted Layer Within Cover: 90%, or that reasonably
achieved as approved by the Engineer.

c) Topsoil Layer Within Cover: That achieved by placement of
fill.

d) Compacted Fill for Service Roads and Other Filled Areas: 90%

e) Waste Stockpile: None

f) Topsoil Stockpile: None

3) Density for Cohesionless Soils: For soils having less than 10% by
weight, of particles passing a No. 200 sieve, minimum relative density
shall be as follows:

a) Under Paved Areas and Base Course: 70%

b) All Other Filled Areas: 70%

C) Waste Stockpile: None

d) Topsoil Stockpile: None

10.  GRADING

A. General: Perform necessary grading to achieve final elevations closely
approximating those required by the drawings. Surfaces shall be reasonably
smooth and free from irregularities, with uniform transitions made to adjacent
areas. At completion and before acceptance of this work, clear away all
equipment, barricades, surplus materials and rubbish. Survey stakes located
within the area enclosed by the slurry wall should be removed. Regrade all
disturbed areas to approximate natural grade or as directed by the Engineer.
Leave the site in a neat, clean, and presentable condition ready to accept
seeding and mulching.
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B. Ditches and Swales: Finish grading to readily drain surface water. Take

measures to prevent erosion of freshly graded areas by appropriate means
until permanent drainage and erosion control facilities are installed. Repair
and re-establish areas of settlement or erosion to required elevations and
slopes prior to acceptance of the work.

Subgrades and Finish Grade: Form correct grades, crowns, cross-sections, and
slopes required by drawings within a tolerance of + 0.1 ft. Fill and level
depressions which might retain water and interfere with surface water
drainage.

11.  INSPECTION

A.

All materials and each part or detail of the work shall be subject to inspection
by the Engineer. The Engineer shall be provided access to all parts of the
work and shall be furnished with such information and assistance by the
Contractor as is required to make a complete and detailed inspection.

The Engineer may direct the Contractor to remove or uncover portions of
the work. After examination, the Contractor shall restore said portions of
the work to the standard required by these specifications.

The Contractor shall not proceed until the lines, grades and/or structure
locations have been established. Any work performed by the Contractor
contrary to the drawings, specifications or instructions of the Engineer, beyond
the lines and grades shown on the drawings or any extra work done without
authorization of the Engineer, may be ordered removed or replaced at the
Contractor’s expense.

12.  INCIDENTAL ITEMS

A.

Safeguards: Provide, erect, maintain, and later remove temporary safeguards
such as barricades, guardrails and fences, signs, lights and flares for protection
of personnel, the public, equipment and materials as the Engineer directs and
as required by the RMA Facilities Engineer.

Retaining Excavations: Provide shoring, sheeting, and bracing necessary to
retain excavations, maintain banks securely, withstand water pressure, prevent
cave-ins, and protect life and property. As backfilling proceeds, remove
shoring, sheeting and bracing in a manner to prevent damage or disturbance
to the construction and surrounding areas.

Water Removal: Maintain grades to promote surface water drainage.
Provide and operate equipment to keep construction areas free of subsurface,
surface, and storm water. Provide necessary diversion ditches or other
Engineer approved facilities for removing water. Dispose of water as directed
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by the Engineer so construction and storage areas, streets, roads, and other
surfaces are not flooded.

D.  Temporary Working Bench: Contractor shall construct a temporary working
bench, slurry mixing area, and equipment assembly pad to allow construction
of the slurry wall. Regrading of subgrade shall be done prior to placement
of topsoil layer and the remaining compacted layer, as directed by the
Engineer.

E. Temporary Service Road: Contractor shall construct a temporary service road
as shown on the drawings to allow transport of fill material from the stockpile
to the fill area. Portions of above-grade piping and insulation which lie in the
right-of-way of the service road will be removed by the Army. Use of the
road will be discontinued upon written notification from the Engineer.

F. Permanent Service Road: Contractor shall construct a permanent service

road as shown on the drawings to allow access to the site from December 7th
Avenue.
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SPECIFICATION 34-0229

SOIL PREPARATION, SEEDING, AND MULCHING

SCOPE

A. This specification and other Contract Documents cover the establishment and
maintenance of vegetation over the final graded surface.

B. Generally, the items of work include furnishing materials and completing
preparation of the seedbed, seeding, establishment of erosion protection, and
monitoring and maintenance of the vegetated cover.

RELATED WORK

A The following related work is covered in other specifications:

1) Site Preparation, Grading, Excavating, and Backfilling (Specification
34-0212)

REFERENCE STANDARDS

A, Any reference to standards of any society, institute, association or
governmental agency shall be the edition in effect as of the date of this
specification, unless stated otherwise.

GENERAIL PROCEDURES

A, Reference Points: Carefully maintain bench marks, monuments, and other
reference points. Replace them as the Engineer directs if they are disturbed
or destroyed.

B. Engineer/Contractor: Seedbed preparation, seeding, and establishment of
erosion protection shall be completed by a qualified Contractor. The
Contractor shall have experience with the type of work to be performed. The
Engineer will supervise all work performed by the Contractor, and will
implement and supervise monitoring activities and maintenance of the
vegetated cover. The Engineer will be knowledgeable in performing and
supervising the type of work specified herein. The work described above shall
be completed to the satisfaction of the Engineer. The Engineer will
determine the quality of work by observation and, if desired, testing,
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C. Contaminated Materials: It is anticipated that soil preparation, seeding, and

mulching will be completed in filled or uncontaminated cut areas. In areas
where contaminants are discovered through Health and Safety monitoring,
special procedures as specified by the Engineer shall be followed to protect
personnel and avoid further contamination of the site or equipment.

SEEDBED PREPARATION

A.

Disking: Disk soil to a depth of 6-8 inches to loosen and aerate the soil. The
Engineer will approve the type of equipment to be used and whether one or
two passes over the ground surface will be required, depending upon the type
of equipment and the topsoil compaction resulting from final site grading.

Soil Amendments/Fertilizer:  Following completion of disking, apply
amendments to the soil at the following rates:

1) Nitrogen - 35 Ibs/acre
2) Phosphorus - 35 Ibs/acre

3) Incorporate commercial fertilizer into the upper 2-3 inches of soil
using a spiked tooth harrow. The commercial brand and rate of
application of the fertilizer shall be approved in advance by the
Engineer.

The Engineer will approve the type of equipment and method to be used
for applying and mixing in amendments.

SEEDING

A.

B
C.
D

Seed Specie: Crested Wheatgrass; Hycrest variety.

Application Rate: 20 lbs/acre

Seeding Depth: 1/2 - 3/4 inch

Schedule: The preferred time period for seeding is October/November.
However, seed may be applied in mid-September to allow sufficient time for
seed germination and vegetation establishment before first frost.

Method: The equipment and method used to seed will be approved by the
Engineer.
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7. EROSION PROTECTION

A.

Mulching: Following seeding, complete mulching to minimize the potential
for soil erosion. Mulch shall be free of mold, mildew, and weed seeds.

1) Mulch Type - Grass Hay
2) Application Rate - 2 tons/acre
3) Stem Length - Minimum of 4-6 inches (prior to crimping)

4) Method - Crimping (The equipment used will be approved by the
Engineer)

Water Bars: Water bars may be constructed, as necessary, to shorten the
lengths of slopes having sufficient slope length and grade to readily erode.
Following completion of final site grading, the Engineer will determine
whether water bars will be constructed, and the number and location of bars.

8. MONITORING/MAINTENANCE

A.

Maintenance: Following placement of erosion protection, the following
activities that may be required at the discretion of and under the supervision
of the Engineer are:

1) Regrade portions of the topsoil layer, if and where significant erosion
has occurred.

2) Inter-seed to maintain acceptable plant density. The seed mixture and
seeding schedule will be approved by the Engineer.

Monitoring: Soil moisture monitoring stations shall be installed at several
locations as shown on the drawings. The frequency of moisture measurements
and the method of collecting and reporting data will be determined by the
Engineer.
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SPECIFICATION 34-0261

SOIL MOISTURE MONITORING STATIONS

SCOPE

>

This specification and other Contract Documents cover installation and
maintenance of soil moisture monitoring stations.

B. Generally, the items of work include installing five soil moisture monitoring
stations by augering boreholes, placing soil moisture wafers, backfilling, and
compacting.

RELATED WORK

A. The following related work is covered in other specifications:
1) Soil preparation, Seeding, and Mulching (Specification 34-0229).

2) Site Preparation, Grading, Excavating, and Backfilling (Specification
34-0212).

REFERENCE STANDARDS

A. Any reference to standards of any society, institute, association or
governmental agency shall be the edition in effect as of the date of this
specification, unless stated otherwise.

GENERAL PROCEDURES

A. Reference Points: Carefully maintain bench marks, monuments, and other
reference points. Replace them as the Engineer directs if they are disturbed
or destroyed.

B. Engineer/Contractor: Installation of soil moisture monitoring stations shall
be completed by qualified personnel. The Engineer will supervise all work
performed, and will implement and supervise monitoring and maintenance
activities. The Engineer will be knowledgeable in performing and supervising
the type of work specified herein. The work described shall be completed to
the satisfaction of the Engineer. The Engineer will determine the quality of
work by observation and testing.
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C. Contaminated Materials: It is anticipated that installation of soil moisture

monitoring stations will be completed in filled or uncontaminated areas. In
areas where contaminants are discovered, special procedures as specified by
the Engineer shall be followed to protect personnel and avoid further
contamination of the site or equipment.

S. SOIL MOISTURE MONITORING STATION INSTALLATION

A.

Excavation: Five boreholes will be augured to a depth of approximately 2’-
6". Soil material removed during augering will be retained and used to
backfill as soil moisture wafers are placed in the borehole.

Soil Moisture Wafer Placement: A total of five soil moisture wafers will be
placed in each augured hole. Wafers will be placed at five depths below the
surface, as shown on the drawings. After placement of each wafer, the
borehole will be backfilled with augured cuttings and compacted to
approximately the same as surrounding soil. Successive wafers will then be
placed, each followed by additional backfilling and compacting, until all
wafers have been placed at the proper depths. Care must be taken to insure
that all electrical wire leads extend out of the soil surface a sufficient amount
to allow for connection to a data collection device.

6. DATA COLLECTION

A.

The frequency of soil moisture measurements and the method of collecting
and reporting data will be determined by the Engineer.
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SPECIFICATION 34-0263

SLURRY CUTOFF WAILL - VIBRATING BEAM INJECTION METHOD

1. SCOPE

A. This specification contains the requirements for the slurry cutoff wall using
the vibrating beam injection method, as hereinafter specified or as required
to properly complete the work. The vibrating beam injection method of slurry
cutoff wall construction utilizes a crane with a special suspended I-beam
connected to a large capacity vibrator. The vibrator enables the I-beam to
penetrate the subsurface to the planned depth. Although a vibrating beam
is most commonly used to insert the beam, a non-vibrating driver may be used
upon advance approval by the Engineer. The slurry is to be injected at the
base of the I-beam to create a minimum four-inch-thick continuous flexible
slurry wall panel. The continuous slurry wall is created by overlapping panels.

B. The work consists of furnishing plant, labor, equipment and materials and of
performing operations as required to construct the slurry cutoff wall as
specified on drawings and in this specification. The slurry cutoff wall shall
be constructed to the lines, grades, and cross sections as indicated on the
drawings. The wall shall be essentially vertical, shall be composed of an
approved slurry mixture pumped under controlled pressure to fill an area
penetrating the underlying strata; and shall be keyed into the appropriate
underlying low permeability stratum as indicated on the drawings. I

2. RELATED WORK

A. The following related work is covered in other specifications:

1) Site Preparation, Grading, Excavating and Backfilling (Specification 34-
0212)

3. REFERENCE STANDARDS

A. Organizations whose standards are referenced herein are as follows:
1) API - American Petroleum Institute

2) ASTM - American Society for Testing and Materials
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4. CONTRACTOR QUALIFICATIONS

A.

Experience: The Contractor will be required to submit documentation of
work experience showing competence in slurry wall construction with the
vibrating beam injection method. Such documentation must show that the
slurry wall Contractor has a minimum of three years experience in vibrated
beam slurry wall construction, and has participated in the construction of not
less than five projects of similar scope. The Contractor will also be required
to submit evidence that competent personnel are available to carry out the
operations specified, and such personnel will have previous experience in the
vibrating beam injection method of slurry cutoff wall construction.

Slurry Wall Specialist: A construction and slurry wall specialist(s) (as
approved by the Engineer) having experience with the vibrating beam method
of slurry cutoff wall construction shall be used to supervise construction, slurry
preparation, and quality control. The specialist(s) shall be at the site of
operations at all times that the installation is in process. The knowledge and
experience of the specialist(s) should include, but not necessarily be limited
to: 1) mixing methods required to properly mix the slurry required; and 2)
construction equipment and materials testing as required for slurry cutoff wall
construction using the vibrating beam injection method. The specialist(s) shall

‘control the mixing, composition, placement, cleaning, and maintenance of the

slurry. The credentials of the specialist(s) shall be submitted to the Engineer
for approval three (3) weeks prior to starting slurry wall construction.

S. GEOTECHNICAL SITE CONDITIONS

A

Exploratory Borings: Boreholes have been drilled by the Engineer to
determine the depth to bedrock and the character of alluvial materials
overlying the bedrock. A general lithologic log is shown on Drawing 37803-
34-003. Cone penetrometer borings have also been made over the site. The
Engineer assumes no responsibility for interpretation or deductions made by
the Contractor from any of the logs or borings. Local variations in the
subsurface strata are to be expected. The logs are available for inspection
from the office of MK-Environmental Services located in Denver, Colorado.

Subsurface Conditions: Borehole information, available from the Engineer,
indicates that the material up to 10 feet below ground surface is moderately
well-sorted, fine-grained, unconsolidated sand interpreted to be eolian in
origin. This eolian sand unit is underlain by approximately 8 to 15 feet of
silty clay interpreted to be eluvial in origin. Underlying the eluvial clay unit
is the Denver Formation which is composed of siltstones and claystones. The
depth to bedrock along the proposed slurry wall is estimated to range from
approximately 19 to 26 feet below existing ground surface. The top few feet
of the upper Denver Formation is typically weathered. As shown on the
drawings and discussed in Section 9 of these Specifications, approximately the
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southern and south half of the eastern walls of the slurry cutoff wall are to
be keyed into the eluvial clay unit, and the remaining portion of the wall is
to be keyed into the upper Denver Formation. Estimates of the compressive
strength of the eluvial clay unit and weathered Denver Formation may be
obtained from the Engineer.

Groundwater: The water table measured during August 1990 is shown on the
drawings that illustrate the profiles of the proposed slurry wall. The eluvial
clay unit forms a low permeability layer underlying the eolian sand unit. In
core samples, the clay is moist, but may not be saturated.

Geophysical Screening: A geophysical screening program was conducted to
determine a location for the slurry cutoff wall that would minimize the chance
of encountering unexploded ordnance or other subsurface obstructions during
construction. A report of the investigation is available for inspection at the
offices of MK-Environmental Services in Denver, Colorado.

SUBMITTALS

A.

General: The Contractor shall provide the submittals outlined herein to the
Engineer at least three (3) weeks prior to the start of construction for
approval.

Schedule and Sequence of Operations: A schedule and sequence of
operations including, but not necessarily limited to: 1) slurry cutoff wall
construction; 2) waste management; 3) slurry preparation; and 4) clean-up.

Layout of Operations: A layout of operations including, but not necessarily
limited to, drawings depicting: 1) IMPERMIX storage area(s); 2) slurry
preparation area(s); 3) hydration area(s); 4) location and sizes of stationary
equipment; 5) water storage tanks, pumps, valves, lines, hoses and materials;
6) waste areas; and 7) equipment assembly areas. Operations and storage of
materials within the area to be enclosed by the slurry wall (outlined on the
drawings) will not be allowed.

Slurry Cutoff Wall Construction Method and Equipment: A description of
the proposed construction method of the slurry cutoff wall and a listing of the
Contractor’s available equipment.

Material Certification: Written certification showing that the material used
to make the grout meets the requirements of Section 7 of these specifications.
If needed, the Contractor shall also submit a written statement as to the need
for any additional admixtures, and/or retarders, and their effect on the slurry
mixture.
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F. Slurry Mix Design: The design of the IMPERMIX grouting mix, which shall

G.

meet all requirements of the IMPERMIX manufacturer.

Quality Control Testing Equipment and Procedures: Methodology proposed

to perform required quality control tests.

7. MATERIALS

A.

C.

Slurry: The slurry shall consist of a stable colloidal suspension of
IMPERMIX (as sold by Envirotrench Company, Pelham, New York or
Engineer approved equal), and water. IMPERMIX is a self-hardening slurry
that is mechanically viscosified.

Slurry Properties: At the time of injection, slurry shall meet the following
requirements:

1) Viscosity of at least 36 marsh cone seconds as determined in
accordance with API RP-13B.

2) Minimum slurry mixture temperature shall be forty (40) degrees
Fahrenbheit.

3) After proper agitation, the resulting IMPERMIX slurry shall be
homogeneous prior to use, except that up to three percent (3%) free
water shall be allowed.

4) The water loss shall be tested in accordance with "Low Temperature
Filtration Test" API RP-13B.

S) The mix of water and IMPERMIX shall be controlled by the
Contractor such that the density of the slurry shall be within an
acceptable range as specified by the IMPERMIX supplier and as
measured in accordance with API Specification 13A.

Water: Water shall be clean, fresh, and free from oil, and excessive amounts
of acid, alkali, organic matter, or other deleterious substances. Water will be
provided at a source that will be identified by the Engineer. Conveying the
water from the identified source to the point of use will be the responsibility
of the Contractor. The Contractor is responsible for changes in the water
chemistry and its effect on the slurry mixture. Water used in preparing the
IMPERMIX slurry shall have a pH of between 6 and 8. The water shall
contain no more than 750 mg/1 total dissolved solids, and shall not have total
hardness exceeding 150 mg/l. Use of electrical conductance to provide an
indication of TDS will be acceptable.
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8. EQUIPMENT

A.

D.

The slurry cutoff wall shall be constructed using suitable equipment capable
of attaining the required thickness, depth, and continuity of the wall.

The vibrating beam shall have a web depth of 20 to 60 inches and a flange
width of 10 to 15 inches.

The slurry plant shall include the necessary equipment, including a colloidal
mixer capable of producing a colloidal suspension of IMPERMIX (which is
mechanically viscosified) and water, and the necessary sumps, holding tanks
(with agitators if required), pumps, valves, hoses, supply lines, small tools, and
all other equipment as may be required to adequately supply slurry to the
storage tank and the slurry wall.

The Contractor shall provide the laboratory equipment necessary for the
testing required as specified herein.

9. EXECUTION OF THE WORK

A.

General: The Contractor shall be responsible for meeting all requirements
listed below. Completed slurry wall sections failing to meet these
requirements shall be repaired immediately to the satisfaction of the
Engineer.

Working Platform: Prior to slurry cutoff wall construction, a minimum 25-
foot-wide working platform composed of up to about three (3) feet of
compacted soil fill will be constructed along the proposed slurry wall
alignment. The working platform will be approximately level from side to
side. The longitudinal profile of the working platform is shown on the
drawings. The slurry wall shall be constructed to the top surface of the
working platform. Any trenching or excavation of the working platform shall
not extend into native soils underlying the fill used to construct the working
platform. Equipment storage and assembly areas will be constructed outside
of the area to be enclosed by the slurry wall.

Slurry: The slurry shall be pumped from the mixing plant into a holding tank
only after the IMPERMIX has been hydrated. A slurry mixing area will be
constructed prior to initiating placement of slurry.

Beam Driving: The beam shall be inserted to the specified depth by a
vibrating driver (unless use of a non-vibrating driver has been approved by
the Engineer) at its maximum rate and shall be extracted at a rate of no more
than 10 feet per minute. The pumping pressure of the slurry shall be such
as to maintain a full trench level around the beam during extraction.
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10.

Alignment: The beam shall be controlled by guide leads assuring plumbness
in the vertical plane within the limits of plus or minus one percent (1%).

Overlap and Change in Alignment: Each insertion of the beam shall overlap
the previous insertion by a minimum of ten percent (10%) of the beam depth,
or four (4) inches, whichever is least. At any changes in alignment of the
slurry cutoff wall that are greater than 30 degrees, the first slurry panel shall
be allowed to cure for a minimum of 24 hours before the second panel is
driven through it.

Wall Thickness: The completed slurry cutoff wall shall be plastic and
continuous with no gaps and shall have a minimum thickness of 4 inches.

Key: The bottom of the slurry cutoff wall will be keyed into the eluvial clay
unit or the Denver Formation, as specified by the drawings. The key shall be
a minimum of three (3) feet into the specified geologic unit (as determined
by the Engineer), or until refusal, whichever is least.

Hydraulic Conductivity: The average hydraulic conductivity of samples tested
of the finished wall shall not exceed 1 x 107 cm/sec as determined in
accordance with ASTM D-1587.

Underground Obstructions: The geophysical screening described in Section
SD has been performed to minimize the potential for encountering
unexploded ordnance or other subsurface obstructions that may prevent slurry
wall construction. In the event that such obstructions are encountered, the
Contractor shall immediately notify the Engineer, whereupon an alternate
alignment shall be determined.

Clean-up: After completion of slurry wall construction the Contractor shall
dispose of all other materials or by-products as directed by the Engineer.
Excess grout can be distributed over the ground surface within the area
surrounded by the working platform, up to an elevation approximately 24
inches below the top of the working platform.

QUALITY CONTROL

A

General: The Contractor shall maintain his own Quality Control for the
slurry cutoff wall construction under the direction of a qualified Slurry Wall
Specialist. The Contractor shall provide the necessary personnel, laboratory
facilities and testing equipment to perform the specified tests.

Continuity and Key: The Contractor shall be responsible for demonstrating,
to the satisfaction of the Engineer, that the slurry wall is continuous, meets
the specified minimum thickness of four (4) inches, and is keyed into the
appropriate stratum the minimum specified depth as discussed herein. Slurry




MORRISON KNUDSEN CORPORATION Spec No.: 34-0263

ENVIRONMENTAL SERVICES GROUP W.O. No.: 2127-24
Date: 03/01/91
Issue/Rev.: 0
Page: 9

wall continuity and depth shall be demonstrated by pulling a steel bar that
extends to the bottom of the slurry cutoff wall horizontally through the entire
wall. The bar shall be pulled through the in-place wall before the slurry
hardens such that the slurry is permanently deformed by the presence or
passage. of the bar. At a minimum, the bar shall not be allowed to remain
in slurry that has been in place for more than two (2) hours. When necessary
to meet this requirement, such as at the end of each day, the bar shall be
removed from the slurry wall. Slurry wall width shall be demonstrated by
inserting a three and three quarters (3-3/4) inch template into fresh slurry to
the total depth of the wall at a minimum spacing of 50 feet along the trench
alignment, or more frequently if deemed by the Engineer to be necessary to
verify minimum wall thickness.

Testing:

1) IMPERMIX Slurry: Testing for slurry density and viscosity (described
in Section 7B), shall be performed a minimum of once each two (2)
hours during working hours.

2) Hydraulic Conductivity: Hydraulic conductivity of the finished wall (as
described in Section 91) shall be determined at minimum wall spacings
of 200 feet.

3) Filtrate Loss: Testing of the filtrate loss of the slurry (described in
Section 7B) shall be performed each morning of each working day.

4) Water:  Testing for pH, electrical conductance, and hardness
(described in Section 7C) shall be performed at the beginning of the
project, unless otherwise directed by the Engineer.

Documentation: Results of all tests performed in accordance with this
Specification shall be recorded by the Contractor on forms acceptable to the
Engineer and signed by the Contractor’s Slurry Wall Specialist. These forms
shall be made available to the Engineer at all times for his inspection.
Copies of all forms shall be submitted daily to the Engineer.

11.  QUALITY ASSURANCE

A.

Testing: The Engineer may perform independent quality assurance testing
on the slurry and backfill materials using the laboratory and equipment
furnished by the Contractor. The testing will in no way relieve the Contractor
of the responsibility of performing tests necessary to meet the construction
requirements. The Contractor shall provide the necessary equipment and
laboratory space for such testing to the Engineer on demand. Routine testing
procedures being conducted by the Contractor shall be available for
inspection by the Engineer.
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B. Testing Equipment: The Contractor shall furnish and maintain test

equipment necessary to adequately perform the required testing. Procedures
shall conform to applicable API specifications or other suitable methods as
approved by the Engineer. The Contractor shall allow the Engineer access
to testing equipment and test results without charge. The testing equipment
shall include, but not necessarily be limited to: 1) Marsh Funnel viscometer
and measuring cup (Baroid No. 201 and 202 or approved equal); 2) stop
watch; 3) CO Cartridge Pressurized Filter Press System (Baroid No. 302-01
or approved equal); 4) pH dispenser with litmus paper (Baroid No. 625 or
approved equal); 5) Approved equipment for determining hydraulic
conductivity; and 6) Mud Balance (Baroid No. 140 or approved equal). Test
results shall be reported to the Engineer within 24 hours of conducting a test.
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SPECIFICATION 34-0274

ALLUVIAL GROUNDWATER MONITORING WELLS

SCOPE

A. Seven alluvial groundwater monitoring wells will be constructed in the Shell
Section 36 Trenches area. The groundwater monitoring wells will be installed
for the purposes of monitoring groundwater quality and water levels up- and
downgradient from the slurry cutoff wall. In addition to monitoring
groundwater quality and water levels, five of the seven groundwater
monitoring wells located downgradient from the slurry cutoff wall will

constitute a means of detecting the presence of dense non-aqueous phase
liquid (DNAPL).

B. Geophysical techniques will be used to survey each borehole location prior

to drilling activities for the presence of subsurface obstructions and i

unexploded ordnance.

C. The groundwater monitoring wells have an average depth of approximately
11 ft and are expected to vary in approximate depth from 8 to 19 ft. The
Contractor shall furnish equipment, labor and materials, and perform
operations as required to construct each well. Typical design details are
presented on the drawings.

RELATED WORK

A. The following related work is covered in other specifications:
1) Permanent Piezometers (Specification 34-0276)
2) Well Abandonment (Specification 34-0274)
3) Cast-In-Place Concrete (Specification 34-0301)
REFERENCE STANDARDS

A. The organization whose standards are referenced herein is the American
Petroleum Institute (API).

CONTRACTOR QUALIFICATIONS

A.  The Contractor shall submit evidence to the Engineer including: drilling
experience in the Denver area and a list of available drilling and support
equipment; and that they are competent to construct a groundwater
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monitoring well of the design provided by the Engineer. This evidence should
ensure that the Contractor will have sufficient experienced personnel to
construct the groundwater monitoring wells. The Contractor shall supervise
the groundwater monitoring well installation including borehole drilling, well
construction, and well development.

ALLUVIAL GROUNDWATER MONITORING WELL DESCRIPTION

A.

The groundwater monitoring wells shall be constructed within an augered
borehole of the diameter shown on the drawings to total depth. The
groundwater monitoring well shall be completed with PVC slotted and blank
casing, bottom cap or plug, top cap, well pack, bentonite seal, concrete, and
a vented lockable well cover on a steel protective casing set in a reinforced
concrete pad.

MATERIALS

A.

Blank Casing: The well casing shall be new, flush-threaded, PVC pipe of the
dimensions shown on the drawings with a vented PVC top cap. Blank casing
shall either be certified clean from the manufacturer and be received in
sealed bags, or steam cleaned prior to use.

Slotting Casing: The well shall be completed with new, flush-threaded PVC
commercially slotted casing having slot spacers of 1/4 inch; and a solid, one-
piece, flush-threaded PVC bottom cap or plug. Slot size and well screen
dimensions are shown on the drawings. Well screen shall either be certified
clean from the manufacturer and be received in sealed bags, or steam cleaned
prior to use.

Well Pack: The well pack shall consist of washed silica sand as produced by
Colorado Silica Sand or approved equal of the graded size shown on the
drawings. Well pack characteristics may be changed by the Engineer
depending upon subsurface geologic conditions encountered during borehole
drilling.

Bentonite: The bentonite shall be sodium cation base montmorillonite,
premium grade Wyoming-type bentonite, which conforms to the most recent
applicable API specifications. The Contractor shall submit a certificate of
compliance. Bentonite shall be protected from moisture during transit and
storage.

Water: A source of water for use during drilling or well construction
operations will be identified by the Engineer. The Contractor is responsible
for transporting water to each well site.
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F. Protective Casing: A carbon steel pipe of the dimensions shown on the

G.

drawings shall be used for the surface protective casing. The steel casing shall
have a metal, lockable well cover (MAASS 6LCR or approved equal).

Cement: Type II Portland cement shall be used for applications requiring
cement.

EQUIPMENT

A,

Drilling of the alluvial groundwater monitoring wells shall be accomplished
by use of a suitable hollow-stem auger or other well drilling rig not requiring
drilling fluid for operation. The drilling rig shall have the capabilities of
successtully drilling and completing wells of the type and size shown on the
drawings to a depth of up to approximately 19 feet. The Contractor shall
have the capability of installing the required PVC casing string, well pack,
bentonite seal, concrete, protective casing, and concrete well pad.

WELL CONSTRUCTION

A.

General: ~ Alluvial groundwater monitoring wells shall be completed
approximately as discussed in the following sections. Site-specific geologic
conditions may require changes to well construction plans. Modifications to
construction specifications must be approved in advance in writing by the
Engineer. Each activity must be completed to the satisfaction of the
Engineer.

Borehole: A borehole of the diameter shown on the drawings shall be drilled
to penetrate into the alluvium. Depth into the alluvium will be verified by
the Engineer.

Well String: A well string consisting of commercially slotted casing with
bottom cap or plug, and blank casing with top cap shall be constructed to the
dimensions shown on the drawings. The blank casing shall extend to
approximately 3 inches below the top of the protective casing. All casing
joints shall be flush threaded.

Well Pack: A well pack of washed silica sand extending from the total depth
of the borehole to the depth above the slotted casing shown on the drawings
shall be placed. The well pack shall fill the annulus between the well string
and the borehole wall.

Annular Seal: A hydrated bentonite seal of the dimensions shown on the
drawings shall be placed on top of the well pack. Concrete shall be placed
from the bentonite seal to the level shown on the drawings. Well construction
operations shall be conducted continuously from the beginning of well pack
placement until the concrete is placed. Additional concrete will be added as
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G.

necessary to maintain the concrete level at the desired level. The concrete
shall be machine or hand mixed to the satisfaction of the Engineer.

Surface Completion:

1) Protective Casing: A carbon steel pipe with a vented, lockable cover,
extending from 3 ft below finish grade to 2 ft above the well pad and
painted yellow shall be installed. The casing shall extend more than
2 feet above the well pad if the depth to the top of the bentonite seal
is 3 feet or less. In any case, the steel casing shall not penetrate into
the bentonite seal.

2) Reinforced Concrete Pad: A reinforced concrete pad shall be
constructed as shown on the drawings.

Drill Cuttings: Drill cuttings produced during drilling operations shall be
considered potentially contaminated. These cuttings shall be secured in S5-
gallon drums provided and disposed of as directed by the Engineer.

Surveying: The ground surface elevation, the elevation of the top of casing,
and the location coordinates of the alluvial monitoring wells will be surveyed
by the Engineer.

9. WELL DEVELOPMENT

A.

The wells shall be developed by the Contractor following completion of well
construction activities. Well development shall be conducted by alternately
surging and bailing each well as directed by the Engineer, and shall include
surging of all screened sections of the aquifer. Surging shall be performed
by use of a surge block or bailer having an outside diameter no more than
1-inch smaller nor more than 25 percent smaller than the inside diameter of
the well screen. Wells shall be developed for a minimum of two hours, or
until discharge water during surging of all screened well sections are
essentially free of sand, whichever is greater. Water removed from a well
during development shall be visually monitored for sand content and turbidity.
The total volume of water removed during well development shall be
recorded by the Engineer. The Contractor shall place water generated during
well development activities into suitable drums or tanks provided and
disposed of as directed by the Engineer.

10. CLEANUP

A.

At completion and before acceptance of this work, all equipment, surplus
materials and rubbish shall be removed, leaving the site in a neat, presentable
condition acceptable to the Engineer.
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11.

QUALITY CONTROL

A

General: The Contractor shall maintain records as required by the Engineer
to assure that well construction is being conducted within contract limits. The
results of drilling, well construction, and well development activities shall be
documented to assure they meet specifications. The Contractor shall maintain
records of observations, measurements and tests performed. These records
shall be furnished to the Engineer no later than 24 hours after the tests,
measurements, and/or observations are made.

Well Construction Log: The Contractor and Engineer shall each maintain
logs of daily activities. A well construction log shall be maintained by both
the Engineer and Contractor which shall document well construction and shall
also identify subsurface geologic occurrences encountered during drilling and
well construction. The depths to the water table and contacts between
geologic units shall be identified.
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SPECIFICATION 34-0274

WELL ABANDONMENT

SCOPE

A.

General:

Nine wells and ten piezometers ("well points" on drawings) located inside the
area to be enclosed by the slurry cutoff wall and six wells located outside of
the enclosed area shall be abandoned prior to installation of the soil and
vegetative cover. The wells located inside the enclosed area shall be closed
to facilitate construction of the soil and vegetative cover. The wells located
outside of the enclosed area shall be closed because they are of unknown or
unreliable construction. Ten additional wells located outside of the proposed
enclosed area are of known and reliable construction but may be screened
over multiple hydrogeologic units. These wells shall be considered for closure
once additional information is available. A brief description of each well is
presented below. The wells are expected to vary in depth from approximately
9 to 119 ft. The Contractor shall furnish equipment, labor and material, and
perform operations as required to abandon each well.

Wells Located Inside the Slurrv Wall:

1) Well 36163 (Alluvium): Installed in January 1987, Well 36163 has a
borehole depth of 16.5 ft and a casing depth of 16.5 ft. The borehole
diameter is 12.25 inches and the casing diameter is 4.0 inches. This
well is screened from 10.7 to 16.5 ft in the alluvium.

2) Well 36164 (Alluvium): Well 36164, installed in January 1987, has a
borehole depth of 13.5 ft and a casing depth of 13.0 ft. The borehole
diameter is 12.25 inches and the casing diameter is 4.0 inches. This
well is screened from 7.51 to 13.0 ft in the alluvium.

3) Well 36516 (Alluvium): Installed in September 1989, Well 36516 has
a borehole depth of 24.0 ft and a casing depth of 21.5 ft. The borehole
diameter is 7.63 inches and the casing diameter is 2.0 inches. This well
is screened from 6.5 to 21.5 ft in the alluvium.

4) Well 36518 (Alluvium): Well 36518, installed in September 1989, has
a borehole depth of 14.2 ft and a casing depth of 14.2 ft. The borehole
diameter is 7.63 inches and the casing diameter is 2.0 inches. This well
is screened from 9.2 to 14.2 ft in the alluvium.

S) Well 36519 and Piezometers (Alluvium): Installed in March 1989,
Well 36519 has a borehole depth of 11.5 ft and a casing depth of 11.3
ft. The borehole diameter is 7.75 inches and the casing diameter is 2.0
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6)

7)

8)

9)

inches. This well is screened from 6.3 to 11.3 ft in the alluvium. Ten
well points, installed in April 1990, each have total depths of 10.8 ft.

Well 36520 (Alluvium): Installed in March 1989, Well 36520 has a
borehole depth of 9.5 ft and a casing depth of 9.0 ft. TFhe borehole
diameter is 7.75 inches and the casing diameter is 2.0 inches. This well
is screened from 4.0 to 9.0 ft in the alluvium.

Well 36590 (Alluvium and Upper Denver Formation): Well 36590,
installed in June 1980, has a borehole depth of 29.0 ft and a casing
depth of 28.0 ft. The borehole diameter is 8.0 inches and the casing
diameter is 4.0 inches. This well is screened from 18.0 to 28.0 ft in the
alluvium and upper Denver Formation.

Well 36591 (Alluvium and Upper Denver Formation): Installed in
June 1980, Well 36591 has a borehole depth of 28.0 ft and a casing
depth of 28.0 ft. The borehole diameter is 8.0 inches and the casing
diameter is 4.0 inches. This well is screened from 18.0 to 28.0 ft in the
alluvium and upper Denver Formation.

Well 36592 (Alluvium and Upper Denver Formation): Well 36592,
installed in June 1980, has a borehole depth of 28.0 ft and a casing
depth of 28.0 ft. The borehole diameter is 8.0 inches and the casing
diameter is 4.0 inches. This well is screened from 18.0 to 28.0 ft in the
alluvium and upper Denver Formation.

C. Wells of Unknown or Unreliable Construction

1Y)

2)

3)

Well 36063 (Alluvium): Installed in August 1978, Well 36063 has a
borehole depth of 23.7 ft and a casing depth of 23.7 ft. The borehole
diameter is unknown and the casing diameter is 2.0 inches. This well
is screened from 183 to 21.7 ft in the alluvium. There is no
information on grout or well pack.

Well 36064 (Confined Denver Formation): Installed in August 1978,
Well 36064 has a borehole depth of 119.6 ft and a casing depth of
119.0 ft. The borehole diameter is unknown and the casing diameter
is 2.0 inches. This well is screened from 70.2 to 73.6 ft in the confined
Denver Formation. There is a 45.4-ft long interval between the bottom
of the screen and the total depth drilled.

Well 36065 (Alluvium): Installed in August 1978, Well 36065 has a
borehole depth of 24.0 ft and a casing depth of 24.0 ft. The borehole
diameter is unknown and the casing diameter is 2.0 inches. This well
is screened from 17.6 to 21.0 ft in the alluvium. There is no
information on grout or well pack.
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4) Well 36066 (Confined Denver Formation): Well 36066 installed in

S)

6)

August 1978, is a deep twin to Well 36065. This well has borehole
depth of 114.9 ft and a casing depth of 114.0 ft. The borehole
diameter is unknown and the casing diameter is 2.0 inches. The well
is screened in the confined Denver Formation from 73.3 ft to 76.7 ft
and has 37.3 ft of casing below the screen.

Well 36067 (Alluvium): Installed in July 1978, Well 36067 has a
borehole depth of 24.5 ft and a casing depth of 24.5 ft. The borehole
diameter is unknown and the casing diameter is 2.0 inches. This well
is screened from 10.4 to 13.4 ft in the alluvium. The well has 11.1 ft
of casing below the screened interval.

Well 36104 (Confined Denver Formation): Well 36104, installed in
July 1978, has a borehole depth of 112.8 ft and a casing depth of 112.7
ft. This well is the deep twin to Well 36067. The borehole diameter
is unknown and the casing diameter is 2.0 inches. The well is screened
in the confined Denver Formation from 92.0 ft. to 99.0 ft. There is
13.7 ft between the bottom of the screen and the total depth drilled.

D. Wells of Known or Reliable Construction

1y

2)

3)

4)

5)

Well 36504 (Alluvium): Installed in March 1989, Well 36504 has a
borehole depth of 21.0 ft and a casing depth of 18.0 ft. The borehole
diameter is 10.0 inches and the casing diameter is 4.0 inches. This well
is screened from 3.0 to 18.0 ft in the alluvium.

Well 36505 (Alluvium and Upper Denver Formation): Well 36505,
installed in March 1989, has a borehole depth of 13.0 ft and a casing
depth of 13.0 ft. The borehole diameter is 10.0 inches and the casing
diameter is 4.0 inches. This well is screened from 3.0 to 13.0 ft in the
alluvium and upper Denver Formation.

Well 36506 (Alluvium and Upper Denver Formation): Installed in
March 1989, Well 36506 has a borehole depth of 23.0 ft and a casing
depth of 23.0 ft. The borehole diameter is 10.0 inches and the casing
diameter is 4.0 inches. This well is screened from 3.0 to 23.0 ft in the
alluvium and Upper Denver Formation.

Well 36507 (Alluvium): Well 36507, installed in April 1989, has a
borehole depth of 22.0 ft and a casing depth of 19.0 ft. The borehole
diameter is 10.0 inches and the casing diameter is 4.0 inches. This well
is screened from 4.0 to 19.0 ft in the alluvium.

Well 36508 (Alluvium): Installed in March 1989, Well 36508 has a
borehole depth of 25.5 ft and a casing depth of 22.3 ft. The borehole
diameter is 10.0 inches and the casing diameter is 4.0 inches. This well
is screened from 2.3 to 22.3 ft in the alluvium.

i
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6) Well 36509 (Alluvium): Well 36509, installed in April 1989, has a
borehole depth of 14.0 ft and a casing depth of 14.0 ft. The borehole
diameter is 10.0 inches and the casing diameter is 4.0 inches. This well
is screened from 4.0 to 14.0 ft in the alluvium.

7) Well 36510 (Alluvium): Well 36510, a twin to Well 36509 installed in
April 1989, has a borehole depth of 26.0 ft and a casing depth of 24.0
ft. The borehole diameter is 10.0 inches and the casing diameter is 4.0
inches. This well is screened from 19.0 to 24.0 ft in the alluvium.

8) Well 36514 (Alluvium): Installed in September 1989, Well 36514 has
a borehole depth of 24.0 ft and a casing depth of 21.4 ft. The borehole
diameter is 7.63 inches and the casing diameter is 2.0 inches. This well
is screened from 6.4 to 21.4 ft in the alluvium.

9) Well 36515 (Alluvium): Well 36515, installed in September 1989, has
a borehole depth of 19.0 ft and a casing depth of 17.0 ft. The borehole
diameter is 7.63 inches and the casing diameter is 2.0 inches. This well
is screened from 7.0 to 17.0 ft in the alluvium.

10)  Well 36593 (Alluvium and Upper Denver Formation): Installed in
June 1980, Well 36593 has a borehole depth of 28.0 ft and a casing
depth of 28.0 ft. The borehole diameter is 8.0 inches and the casing
diameter is 4.0 inches. This well is screened from 18.0 to 28.0 ft in the
alluvium and Upper Denver Formation.

RELATED WORK

A. The following related work is covered in other specifications:

1) Permanent Piezometers (Specification 34-0276)

2) Alluvial Groundwater Monitoring Wells (Specification 34-0272)
REFERENCE STANDARDS

A. The organization whose standards are referenced herein are the American
Petroleum Institute (API) and the State of Colorado Division of Water
Resources Revised and Amended Rules and Regulations of the Board of
Examiners of Water Well Construction and Pump Installation Contractors,
Rule II Abandonment.

CONTRACTOR QUALIFICATIONS
A. The Contractor shall submit evidence to the Engineer including: well

abandonment experience in the Denver area and a list of available drilling
and support equipment; and that they are competent to abandon wells. This




MORRISON KNUDSEN CORPORATION Spec No.: 34-0274

ENVIRONMENTAL SERVICES GROUP W.O. NO.: 2127‘24
Date: 03/01/91
Issue/Rev.: 0
Page: 7

evidence will ensure that the Contractor will have sufficient experienced
personnel to abandon the monitoring wells. The Contractor shall supervise
the well abandonment including well cleaning and inspection, overdrilling,
and removal of the well string, if possible, or abandonment in place, and
grouting to surface.

WELL ABANDONMENT DESCRIPTION

A.

A rotary drilling rig shall be available for on site use until the project reaches
completion or as directed by the Engineer. The well casing and screen shall
be cleaned out to the bottom by drilling, bailing, blowing, and/or washing out
materials within the casing, or as directed by the Engineer. Because most of
the wells are shallow (less than 30 ft), the casing and screen shall be removed
by overdrilling and/or pulling. If the casing and screen are not removable by
overdrilling or pulling, it shall be necessary to drill them out. Well pads at
the ground surface may be removed at the discretion of the Engineer. The
Engineer will make this determination at each site.

Following the removal of the casing and screen, the borehole shall be
immediately backfilled with IMPERMIX from total depth, if possible, to the
ground surface prior to changing locations. The well string shall be treated
as a hazardous waste and drummed accordingly. Well points shall be
decontaminated and retained for future use, if appropriate, or drummed as
hazardous waste, depending upon their condition, as determined by the
Engineer.

MATERIAILS

A.

Grout:  The grout shall consist of a stable colloidal suspension of
IMPERMIX, which is a self-hardening slurry that is mechanically viscosified.
The IMPERMIX shall be of the type sold by Enviro-Trench Company,
Pelham, New York, or Engineer-approved equal.

Water: A source of water for use during drilling operations will be identified
by the Engineer. The Contractor is responsible for transporting water to each
site.

EQUIPMENT

A.

Well abandonment shall be accomplished by use of a drilling rig and
equipment appropriate for well inspection, cleaning, and closure activities
such as fishing and perforating tools, casing knife, tremie pipe, welding
equipment, fire extinguisher, etc.

The Contractor shall have the capabilities of removing the well strings from
the subsurface and of pressure grouting the boreholes from total depth to the
surface, as necessary.
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WELL ABANDONMENT
A General: Well abandonment shall be completed approximately as discussed

in the following sections. Site-specific conditions may require changes to well
abandonment plans. Modifications to abandonment specifications must be
approved in advance in writing by the Engineer. Each activity must be
completed to the satisfaction of the Engineer.

Closure Methods: Closure methods shall include the removal, to the extent
possible, of materials which hinder the sealing operation, including casing and
screen. If the well string appears to be in good condition attempts shall be
made to remove it by fishing with cables or tools. If the well string appears
to be in poor condition attempts shall be made to overdrill or overwash the
well string to facilitate its removal. If the well string cannot be removed, it
shall be torn or perforated to allow the grout to completely seal the annular

space. This shall be accomplished by using a perforating tool or a casing
knife.

Inspection and Cleaning: The depth to the water table and the depth to the
bottom of the well shall be measured prior to cleaning, if possible. Surface
casing shall be installed, if appropriate. The casing shall be washed using
appropriate techniques, or as directed by the Engineer. If there are no
obstructions, the casing and well screen shall be drilled out to the bottom of
the borehole using appropriate techniques, or as directed by the Engineer.
If obstructions are encountered, the obstructions shall be fished or drilled out.
The casing and screen shall be cleaned to the bottom of the borehole using
suitable methods, or as directed by the Engineer. The measured depth shall
be compared to historical records.

If a well has been previously abandoned and is filled with cement or grout,
an additional record search shall be conducted to document the earlier
abandonment. If records are not available, the well shall be redrilled and the
borehole shall be regrouted to insure proper closure, as directed by the
Engineer.

Standard Well Closure for Alluvial Wells: The casing and well screen shall
be over-augured to a depth of 5 ft below the bottom of the existing well using
appropriate methods, or as directed by the Engineer. The well string shall
be removed using suitable methods, or as directed by the Engineer. The
grout shall be mixed by machine or hand-methods. The grout shall be
emplaced from the total depth, if possible, to the ground surface using the
tremie pipe or other appropriate method, as directed by the Engineer.

Standard Closure for Denver Formation Wells: The well string shall be
overwashed using appropriate methods, or as directed by the Engineer. The
inner casing and well screen shall be removed using suitable methods, or as
directed by the Engineer. The grout shall be emplaced over the uncased
section of the Denver Formation using a tremie pipe. The surface casing
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shall be overdrilled or over-augured using suitable methods, or as directed by
the Engineer. The grout shall be emplaced in the alluvium as the surface
casing is being removed using the tremie pipe or other appropriate method,
as directed by the Engineer.

Drill Cuttings: Drill cuttings or fine debris shall be collected in 55-gallon
drums for storage. Cleaning fluid or other liquids shall be collected in 55-
gallon polyethylene drums for storage, if possible.

9. CLEANUP

A.

At completion and before acceptance of this work, all equipment, surplus
materials and rubbish shall be removed, leaving the site in a neat, presentable
condition acceptable to the Engineer.

10.  QUALITY CONTROL

A,

General: The Contractor shall maintain records as required by the Engineer
to assure that well abandonment is being conducted within contract limits.
The results of well abandonment activities shall be documented to assure they
meet specifications. The Contractor shall maintain records of observations,
measurements and tests performed. These records shall be furnished to the
Engineer no later than 24 hours after the observations, measurements, and Jor
tests are made.

Well Closure Form: The Contractor and Engineer shall each maintain logs
of daily activities. A well closure record shall be maintained by both the
Engineer and Contractor and shall identify conditions encountered during well
abandonment. The depth to the water table shall be identified.
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SPECIFICATION 34-0276

PERMANENT PIEZOMETERS
SCOPE
A. Five pairs of permanent piezometers will be installed in the eolian sand unit

to monitor water levels both inside and outside of the area enclosed by the
slurry cutoff wall proposed for the Shell Section 36 Trenches area.

B. Geophysical techniques will be used to survey each borehole location for the
presence of subsurface obstructions and unexploded ordnance prior to drilling
activities.

C. The 10 piezometers are expected to vary in approximate depth from 9 to 15
ft. The Contractor shall furnish equipment, labor and materials, and perform
operations as required to construct each piezometer. Typical design details
are presented on the drawings.

RELATED WORK

A. The following related work is covered in other specifications:
1) Well Abandonment (Specification 34-0274)
2) Alluvial Groundwater Monitoring Wells (Specification 34-0272)
3) Cast-In-Place Concrete (Specification 34-0301)

REFERENCE STANDARDS

A. The organization whose standards are referenced herein is the American
Petroleum Institute (API).

CONTRACTOR QUALIFICATIONS

A. The Contractor shall submit evidence to the Engineer including: drilling
experience in the Denver area and a list of available drilling and support
equipment; and competence to construct a piezometer of the design provided
by the Engineer. This evidence should ensure that the Contractor will have
sufficient experienced personnel to construct the piezometers. The Contractor
shall supervise the piezometer installation including borehole drilling,
piezometer construction, and piezometer development.
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PIEZOMETER DESCRIPTION

A

The piezometers shall be installed within an auger borehole of the diameter
shown on the drawings to total depth. The piezometer shall be completed
with PVC slotted and blank casing, bottom plug, top cap, well pack, bentonite
seal, concrete, and a vented lockable well cover on a steel protective casing
set in a reinforced concrete well pad.

MATERIALS

A.

Blank Casing: The piezometer casing shall be new flush-threaded PVC pipe
with a vented PVC top cap. Blank casing shall either be certified clean from
the manufacturer and be received in sealed bags, or steam cleaned prior to
use.

Slotted Casing: The piezometer shall be completed with new flush-threaded
PVC commercially slotted casing having slot spacers of 1/4 inch; and a solid,
one-piece, flush-threaded PVC bottom cap or plug. Slot size and slotted
casing dimensions are shown on the drawings. Slotted casing shall either be
certified clean from the manufacturer and be received in sealed bags, or
steam cleaned prior to use.

Well Pack: The well pack shall consist of washed silica sand as produced by
Colorado Silica Sand or approved equal of the graded size shown on the
drawings. Well pack characteristics may be changed by the Engineer
depending upon subsurface geologic conditions encountered during borehole
drilling.

Bentonite: The bentonite shall be sodium cation base montmorillonite,
premium grade Wyoming-type bentonite, which conforms to the most recent
applicable API specifications. The Contractor shall submit a certificate of
compliance. Bentonite shall be protected from moisture during transit and
storage.

Water: A source of water for use during drilling or piezometer installation
will be identified by the Engineer. The Contractor is responsible for
transporting water to each piezometer site.

Protective Casing: A carbon steel pipe of the dimensions shown on the
drawings shall be used for the surface protective casing. The steel casing shall
have a metal, lockable well cover (MAASS 6LCR or approved equal).

Cement: Type II Portland cement shall be used for applications requiring
cement.
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EQUIPMENT
A. Drilling of the piezometer borehole shall be accomplished by use of a suitable

hollow-stem auger or other well drilling rig not requiring drilling fluid for
operation. The drilling rig shall have the capabilities of successfully drilling
and completing piezometers of the type and size shown on the drawings to
a depth of up to approximately 15 feet. The Contractor shall have the
capability of installing the required PVC casing string, well pack, bentonite
seal, concrete, protective casing, and concrete pad.

PIEZOMETER CONSTRUCTION

A.

General: Piezometers shall be completed approximately as discussed in the
following sections. Site-specific geologic conditions may require changes to
piezometer construction plans. Modifications to construction specifications
must be approved in advance in writing by the Engineer. Each activity must
be completed to the satisfaction of the Engineer.

Borehole: A borehole of the diameter shown on the drawings shall be drilled
to penetrate into the alluvium. Depth into the alluvium will be verified by
the Engineer.

Well String: A well string consisting of commercially slotted casing with
bottom cap or plug, and blank casing with top cap above the slotted casing
shall be constructed to the dimensions shown on the drawings. The
relationship between the screened interval and the water table will vary for
individual piezometers. The blank casing shall extend to approximately 3
inches below the top of the protective casing. All casing joints shall be flush
threaded.

Well Pack: A well pack of washed silica sand extending from the total depth
of the borehole to the depth above the slotted casing shown on the drawings
shall be placed. The well pack shall fill the annulus between the well string
and the borehole wall.

Annular Seal: A hydrated bentonite seal of the dimensions shown on the
drawings shall be placed on top of the well pack. Concrete shall be placed
from the bentonite seal to the level shown on the drawings. Piezometer
construction operations shall be conducted continuously from the beginning
of well pack placement until the concrete is placed. Additional concrete will
be added as necessary to maintain the concrete at the desired level. The
concrete shall be machine or hand mixed to the satisfaction of the Engineer.
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F. Surface Completion:

1) Protective Casing: A carbon steel pipe with a vented, lockable cover,
extending from 3 ft below finish grade to 2 ft above the well pad and
painted yellow shall be installed. The casing shall extend more than
2 feet above the well pad if the depth to the top of the bentonite seal
is 3 feet or less. In any case, the steel casing shall not penetrate into
the bentonite seal.

2) Reinforced Concrete Pad: A reinforced concrete pad shall be
constructed as shown on the drwaings.

Borehole Drill Cuttings: Borehole drill cuttings produced during drilling
operations shall be considered potentially contaminated. These cuttings shall
be secured in 55-gallon drums provided and disposed of as directed by the
Engineer.

Surveying: The ground surface elevation, the elevation of the top of casing,
and the location coordinates of the piezometers will be surveyed by the
Engineer.

9. PIEZOMETER DEVELOPMENT

A.

The piezometers shall be developed by the Contractor following completion
of piezometer construction activities. Piezometer development shall be
conducted by alternately surging and bailing each piezometer as directed by
the Engineer, and shall include surging of all screened sections of the aquifer.
Surging shall be performed by use of a surge block or bailer having an outside
diameter no more than 1-inch smaller nor more than 25 percent smaller than
the inside diameter of the well screen. Piezometers shall be developed for
a minimum of two hours, or until discharge water during surging of all
screened sections is essentially free of sand, whichever is greater. Water
removed from a piezometer during development shall be visually monitored
for sand content and turbidity. The total volume of water removed during
piezometer development shall be recorded by the Engineer. The Contractor
shall place water generated during piezometer development activities into
suitable drums or tanks provided and disposed of as directed by the Engineer.

10. CLEANUP

A.

At completion and before acceptance of this work, all equipment, surplus
materials and rubbish shall be removed, leaving the site in a neat, presentable
condition acceptable to the Engineer.
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11.

QUALITY CONTROL

A

General: The Contractor shall maintain records as required by the Engineer

to assure that piezometer construction is being conducted within contract
limits. The results of drilling, piezometer construction, and piezometer
development activities shall be documented to assure they meet specifications.
The Contractor shall maintain records of observations, measurements and
tests performed. These records shall be furnished to the Engineer no later
than 24 hours after the tests, measurements, and/or observations are made.

Piezometer Construction Log: The Contractor and Engineer shall each
maintain logs of daily activities. A piezometer construction log shall be
maintained by both the Engineer and Contractor which shall document
piezometer construction and shall also identify subsurface geologic
occurrences encountered during drilling and piezometer construction. The
depths to the water table and the base of the eolian sand unit shall be
identified.
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SCOPE

A.

SPECIFICATION 34-0301

CAST-IN-PLACE CONCRETE

The cast-in-place concrete requirements consist of the welded wire fabric
reinforced concrete aprons at wells and piezometers, and the concrete used
in constructing the steel protective posts as shown on the design drawings.

This specification applies for the above said type of work. In the event that
other more extensive cast-in-place concrete becomes necessary, other
appropriate specifications will be issued.

REIATED WORK

A

2) Alluvial Monitoring Wells (Specification (34-0272)

The following related work is covered in other specifications:

1) Site Preparation, Grading, Excavating, and Backfilling (Specification
34-0212)

3) Permanent Piezometers (Specification 34-0276)

A.

C.

Organizations whose standards are referenced herein include the following:
1) ACI - American Concrete Institute
2) ASTM - American Society for Testing and Materials

Any references to the above standards shall be the edition in effect as of the
date of this specification unless otherwise stated.

For standards referred to in ACI 301, the edition and supplements in use and
currently available at date of this Specification 34-0301 shall apply.

GENERAL

A.

!
|
!
|
|
!
REFERENCE STANDARDS l

Shop Drawings: None are required and none will be furnished. Cast-in-
place concrete shall be located and sized as required by the design drawings.



MORRISON KNUDSEN CORPORATION Spec No.: 34-0301

k

ENVIRONMENTAL SERVICES GROUP W.O. NO.: 2127‘24
Date: 03/01/91
Issue/Rev.: 0
Page: 4
B. Earth Compaction: The earth upon which each of the aprons will bear, shall

be undisturbed soil.

MATERIALS

A

Concrete: 3,000 psi or commerical dry mix for pouring small quantities.

B Portland Cement: ASTM C150, Type II.

C. Sand: ASTM C144, washed natural sand, free from impurities.

D Aggregz}fe: Washed natural aggregate maximum 1/2 inch size, free from
impurities.

E. Water: Free of deleterious amount of acids, alkalis, and organic materials.

F. Forms: Wood, steel, or other Engineer approved material; or excavated
surfaces.

FINISH

A. Trowl finish the concrete aprons at wells and piezometers.

CURING

A Requirements for curing and protection shall be as specified in ACI 301.




IMPLEMENTATION DOCUMENT

FOR OTHER CONTAMINATION SOURCES

INTERIM RESPONSE ACTION
SHELL SECTION 36 TRENCHES, RMA

VOLUME 3 ENGINEERING DRAWINGS

FINAL

March 1991

Prepared by
Morrison-Knudsen Corporation
Environmental Services Group

Denver, Colorado 80203

Prepared for
Shell 0il Company
Denver, Colorado 80203




LO0—vE—S08.LE § §_ §_ § é §
g 8 5 5 8 g
~ ~ ~ ~ = e
N 182,500 w w w w w w
// y ) [ I” ) // (; u §
/ / / | / — J /’ I~
/ // APPROXIMATE / | e o T _
] / OUTLINE OF | / - — Il -
) o NEW SLURRY | : e
e 1 o WALL (SEE_DWG/ 34—0H2A) T -
3 2} T i / / jr
i / ) -
N 182,000 |— _ ! S 1 \T‘ —
AN 15" CMP - - }
— AN | CULVERT (Newy—~ // / { —
VN > SEE DRAWINGS (I 4 =
| /
522 __—34-002A & B FO i 1! -
o~
\ " DETAILED COVER /" T
GRADING PLANS ] +
N 181,500 -
> = ) Il et
UPGRADE EXISTING PERMANENT “ Zz
t SERVICE ROAD }\
- I \\
4
N 181,000 AN %
s \\
AN N B
INSTALL TEMPORARY TRAFFIC SIGNS %
AS DIRECTED BY THE ENGINEER. i
PLACE 6" MIN. GRAVEL SURFACE i
AT CROSSING & REMOVE UPON /
COMPLETION OF HAUL. ) !
/2E [
\| :Te]]
.
N 180,500
|
|
- }WJ#+ JEFE
b T
CONTRACTOR TO (R
RETAIN AND PROTECT .
EXISTING UTILITIES; C
EXCEPT ASBESTOS COATED —~1
N 180,000 PIPE, WHICH WILL BE |
REMOVED BY ARMY - —— f
- |
G T E"’E" p— ___{i:—‘i'—’_ —_t
TEMPORARY A 7
| SERVICE 31003 :
< _ROAD (NEW) - > |
e EXISTING EASTERN
RR. CROSSINGS SPOILS PILE
~~~—_ TO BE CONSTRUCTED (APPROXIMATE LOCATION)
N 179,500 AS DIRECTED BY A L
. ENGINEER. (TRACKS —|—
WS REVAN 60° TRUCK TURNOUT X 1
OPEN FOR POTENTIAL ——(PYE——
— USE)
<>
[
N 179,000 | [ |
DEPT / REV] A ] O SCALE. AS |
ARCH DRAWN BY: |
»n CIV/STRL RLR | RLR DESIGNED B\
g | MECH CHECKED BY
" z = ﬁ“LSETCJ CLENT
(&) rd o
g g ZIPIPING REV
5 34-002A COVER GRADING PLAN / COMPACTED LAYER & % SAFETY
EJ 34-002B COVER GRADING PLAN / TOPSOIL LAYER 0 |DAB 3/1/91 RLR | ISSUED FOR FINAL IMPLEMENTATION PROCESS
34-003 SOIL / GROUNDWATER MONITORING & ROAD DETAILS A {DAB{12/20/90 {RLR| ISSUED FOR REVIEW & COMMENT DEPT MGR
DRAWING NO. TITLE NO| BY| DATE _ JcKD DESCRIPTION PROJECT _ | MFW] MFW




LEGEND

INDEX TO DRAWINGS

/5200_/ 10 FT CONTOUR (EXISTlNG GRADE) g%glsN__G NO' DRAW'NG TITLE
e 2 FT CONTOUR (EXSTNG 605 34001 SITE PLAN / TITLE DRAWING
STNG PAVED RO 34-002A COVER GRADING PLAN / COMPACTED LAYER
34-002B COVER GRADING PLAN / TOPSOIL LAYER
— EXSTING DIRT/GRAVEL ROAD 34-003 SOIL/GROUNDWATER MONITORING & ROAD DETAILS
34-004 SLURRY WALL PROFILE & DETAILS SHEET 1
o TEMPORARY SERVCE RORD (vew)  34—005 SLURRY WALL PROFILE & DETAILS SHEET 2
34—-006 COVER CROSS SECTIONS SHEET 1
Lrrlyrrprriyss, PERMANENT SERVICE ROAD 34-007 COVER CROSS SECTIONS SHEET 2
34-008 COVER CROSS SECTIONS SHEET 3
—t RAILROAD TRACKS 34-009 COVER CROSS SECTIONS SHEET 4
s SR AERIAL TELEPHONE POLE LINE
— AERIAL POWER POLE LINE
Z 7 7= BORROW AREA
SCALE IN FEET
CONTOUR INTERVAL 2+
! | g 23 g 2 5 g
I | o A o e wl '-'-I Ninth Anue
77 North Plants Area
e p— q“’\ 27 26 25'}/ d 30 2
| : 1 /i A
: 4 . .
= 3 » = *  Section 36 Trench Area
| | I vy
| l AN ACCERS) South Pants Areat 1/ 4
Sixth Avenue
|
: ! g 9 1) 12 T L]
CHERRY §
CREEK
RESERVOIR
| 1
I ———————— — l
poUGHAS C0. CONTRACTOR ACCESS
_LOCATION MAP
<CPD:2/26/91>
SCALE: AS NOTED DATE WORK ORDER 9
. MORRISON KNUDSEN CORPORATION
7 gggmfg‘ﬂ&ﬁmw E;g%:g @ENVIRONMENTAL SERVICES GROUP SHELL SECTION 36 TRENCHES 2127 3)(4
—J CHECKED BY: RLR 12/09/90 INTERIM RESPONSE ACTION DRAWING RO
- CLIENT_APPROVALS SHELL OIl, COMPANY :
= & 2AE 1 ROCKY MOUNTAIN ARSENAL REMEDIATION PROJECT | CRAWING TITLE 57805-34-001
- INTERIM RESPONSE ACTION FINAL DETAILED DESIGN SITE PLAN/ REFERENCE NO. | REV
i
CAD FILE NAME: 803CO1A TIT[_E DRAW[NG O




VZ00—-v£—¢08LE

E 2,186,250 E 2,186,500 E 2,186,75

E 2,186,000 l

N 181,750

N 181,500

N_181,250

N 182,000
_;ﬁ% g 2 %i) A e

N
&

RE
R
N

Y.

R
¥

SRR

X
o

X R S R R R R R R SZRK TR 3K

4

_25__l__
=
B

——
7
g
N_181,000 | | | / |
DEPT / REV| A 0 SCALE: AS !
ARCH DRAWN BY: |
9 CIV/STRL RLR{ RLR DESIGNED BY
Z [ 34-004 SLURRY WALL PROFILE & DETAILS SHEET 1 " 9 E‘LES:*T CHECKED BY
[ 34-005 SLURRY WALL PROFILE & DETALS SHEET 2 5 S CLIENT
5 34—-006 COVER CROSS SECTIONS SHEET 1 g E PIPING REV
& | 34-007 COVER CROSS SECTIONS SHEET 2 o 2 [sarery
fi3] 34-008 COVER CROSS SECTIONS SHEET 3 o [paB| 3/1/91 [RIR| ISSUED FOR FINAL IMPLEMENTATION PROCESS
34-009 COVER CROSS SECTIONS SHEET 4 A [0aB] 12/20/90 [RLR| ISSUED FOR REVIEW & COMMENT DEPT MGR
DRAWING_NO. TITLE NO{BY| DATE _|ckD] DESCRIPTION PROJECT | MFW| MFW




E 2,186,750

E 2,187,000

7
kL

R SRR

700, ZSBETIL
2RI

R
819502

T a %%
QLRSS

(xx]
R

625

R

LEGEND

1 FT GRADING CONTOUR (COMPACTED LAYER)
0.5 FT GRADING CONTOUR (COMPACTED LAYER)
PERMANENT SERVICE ROAD

EXISTING DIRT/GRAVEL ROAD

SLURRY WALL CORRIDOR WITH COORDINATE POINT NUMBERS

APPROXIMATE BOUNDARY OF DISTURBED AREA

Sl

R XIS
AR

R

%3

%,
%3

XS
R

asrr
SRS

o

e
RS

KA
(.
N RN

6

O St S O
\\‘} )

SRS
‘\\\k

e X
AN ANNN

>
)

AR
K4 i
<J

3 34
"'"Z:K"YQ"&I VARG
m‘ -

D]

Vi

Ly ’

Z

v

oy
%

SLURRY TRENCH CORRIDOR COORDINATES

POINT E

N

NO.

3 [ 2186921.049
4 | 2186580.241
5 | 2186580.665
6 | 2186340.723
7 | 2186341.481
8 | 2186303.471
9 [ 2186273.745
2186273.864
11 | 2186110.630
12 | 2186108.946
2186099.614
2186161.462
2186170.616
2186167.571
17 | 2186169.880
2186178.978
19 | 2186183.388
2186174.925
21 | 2186182.485
2186191.038
2186184.481
2186184.970
2186194.470
2186194.417
2186378.687
2186381.423
2186384.433
2186685.061
31 | 2186685.425
2486675.809
2186694.129
2186800.107
2186803.441
2186802.927
2186806.991
2186883.498
2186892.480
2186892.902
41 | 2186896.078
2186903.393
2186902.631
2186899.182
2186912.537
2186919.358
2186909.939
2186919.648
2186924.634
2186926.035
51| 2186921.116
2186926.070
2186921.341
2186918.496
2186927.693
2186915.034
2186923.691
2186924.359
2186922.253
2186914.433
61 | 2186923.230
2186911.437

2186921.153

181941.622
181939.704
181930.000
181925.464
181915.620
181917.361
181911.550
181921.096
181902.200
181911.302
181910.943
181545.135
181547.469
181552.424
181493.217
181496.492
181483.689
181479.402
181455.052
181456.893
181390.911
181380.707
181380.890
181389.701

181381.134
181382.119
181380.757
181379.884
181386.186
181389.967
181389.752
181389.726
181388.694
181380.378
181389.129
181390.089
181386.670
181381.215
181420.786
181419.325
181447.818
181448.287
181478.864
181518.880
181520.418
181569.474
181569.392
181586.162
181586.542
181609.254
181611.232
181623.842
181621.974
181648.898
181646.849
181685.258
181732.054
181732.527
181799.101

181931.637
181931.967

NOTES

1.

REFERENCE DRAWINGS 34-006 THRU 34-009
FOR COVER CROSS SECTIONS (A'—A THRU. 0'-0).

REFERENCE DRAWINGS 34-004 & 34-005 FOR
SLURRY WALL WORKING BENCH PLACEMENT &
CONSTRUCTION SEQUENCE.

SCALE IN FEET

e

0 15 30 L4 120

CONTOUR INTERVAL 0.5

| <CPD:02/25/91>

DATE
12/09/90
12/07/90

SCALE: AS NOTED
DRAWN BY: D.A.BYNUM
—| DESIGNED BY: MFW
— CHECKED BY: RLR

MORRISON KNUDSEN CORPORATION
ENVIRONMENTAL SERVICES GROUP

12/10/90

— CLIENT APPROVALS
—{REV BY

DATE

. ROCKY MOUNTAIN ARSENAL REMEDIATION PROJECT
m INTERIM RESPONSE ACTION FINAL DETAILED DESIGN

SHELL OIL COMPANY

SHELL SECTION 36 TRENCHES
INTERIM RESPONSE ACTION

WORK ORDER
2127

22
X
34

DRAWING NO.

CAD FILE NAME: 803C0O2A

DRAWING TITLE

COVER GRADING PLAN
COMPACTED LAYER 0

37803—-34-002A

REFERENCE NO. REV




8200—v¢—¢08.LE

£ 2,186,000
1

N 182,000 ® MW1

N 181,750

BL36065
038866

N 181,500

N 181,250

E 2,186,250 E 2,186,500 E 2,186,750
® SMe
smst —° 3608
® MW
- o Mw2 MW

| J K L
0 Y H U g T&

L = 5240 —g— J N

. -.:o.»,;l-'

RN
z ;QAV;.)-& %

IR Xl

W&hﬂq&

5245

RN
s247 —— o 36164

4248

=
P

D e e VAV

W RS T K R
oS K R et XN

— .

R SR E—

—— ]
e —— 5247 |

~N —

N_181,000 I | /}4/ |
DEPT / REV] A 0 SCALE: AS N
ARCH DRAWN BY: [

9 CIV/STRL RLR | RLR DESIGNED BY

£ " 9 gEg‘T CHECKED_BY:

W 34-003 SOIL/GROUNDWATER MONITOR & ROAD DETALLS 5 £ INST™ CLIENT

2| 34-008 COVER CROSS SECTIONS SHEET 1 % g SIPING REV

&| 34007 COVER CROSS SECTIONS SHEET 2 ] Ssarery

| 34008 COVER CROSS SECTIONS SHEET 3 o |oas| 3/1/91 [RR] ISSUED FOR FINAL IMPLEMENTATION PROCESS

S COVER CROSS SECTIONS SHEET 4 A [oas] 12/20/90 [RiR | ISSUED FOR REVIEW & COMMENT DEPT MGR

DRAWING NO. TITLE NO{ BY DATE CKD! DESCRETION PROJECT_ MEW | MFW




E 2,186,750

E 2,187,000

@ sMs2
/ ® w4

K+L

5254

Q 36520
3659

M6

LEGEND

— 5253 —— 1 FT GRADING CONTOUR (TOPSOIL LAYER)
0.5 FT GRADING CONTOUR (TOF’SOIL LAYER)
LT T T2 PERMANENT SERVICE ROAD
P — EXISTING DIRT/GRAVEL ROAD
“i: @ SM54 SOIL MOISTURE MONITORING STATION (NEW)
X
' 7 © 36163 WELLS TO BE ABANDONED
9, M P-5 PERMANENT PIEZOMETER (NEW)
> "
k>
@ Mw4 ALLUVIAL MONITORING WELL (NEW)

G
N g\‘!\\

AR

%%

T

O D P
\Q\\E;
\ "N\,

<CDP:02/25/91>

SLURRY WALL CORRIDOR

NOTE:

1. TWO OF THE EXISTING WELLS TO BE ABANDONDED, 36063 AND 36064 ARE
LOCATED OUTSIDE OF THE MAP AREA. REFERENCE DRAWING 34—003.

SCALE IN FEET
e e ——
o 15 30 80 120

CONTOUR INTERVAL 0.5

APPROXIMATE BOUNDARY OF DISTURBED AREA

2. REFERENCE DRAWINGS 34-006 THRU 34-009 FOR COVER CROSS—SECTIONS
(A'-A THRU 0'-0).

SCALE: AS_NOTED

DATE

DRAWN BY: D.A.BYNUM [12/09/90
DESIGNED BY: MFW 12/07/90
CHECKED BY: RLR 12/10/90

MORRISON KNUDSEN CORPORATION
ENVIRONMENTAL SERVICES GROUP

SHELL SECTION 36 TRENCHES

CLIENT APPROVALS

‘{REV BY

DATE

SHELL OIL COMPANY
ROCKY MOUNTAIN ARSENAL REMEDIATION PROJECT
INTERIM RESPONSE ACTION FINAL DETAILED DESIGN

INTERIM RESPONSE ACTION

WORK ORDER 27

X

2127 34
DRAWING NO.

DRAWING TITLE

COVER GRADING_ PLAN

CAD FILE NAME: 803C02BO

TOPSOIL LAYER

37803—-34-002B

REFERENCE NO.

REV

0




£00—-v¢—¢08LE

SCH 40 PVC VENTED TOP CAP

1/4" DIA DRILLED WEEP HOLE 2%;“& SPE%TE%/‘?fVé

LOCKABLE CAP
4-0" SQ X 6" T

NOM. 5'x8” DIA. SCH 40 CARBON
STEEL PROTECTIVE CASING W/VENTED
LOCKABLE CAP

/ FINISHED GRADE
4-0" SQ X 6" THK

CONC PAD WITH (1) LAYER ° CONC PAD WITH |
E6X6—W2XW2 WWF N BX6—W2XW2 WWF
e 'd s e
050y @
CONCRETE = CONCRETE
» " <
HYDRATED BENTONITE SFAL oLt oF HYDRATED ¢
0 30§ .,
7
NOM 2" DIA SCH 20 PVC 1'—g" = NOM 4" DIt
FLUSH-THREADED BLANK CASING ——=t| | 10 3-0"] E| FLUSH-THR
. MIN. 7 3/4" DIA. BOREHOLE —————i o] F 5 MIN. 10" D
= 5 - w Z| 5
=} v ] =}
> =z _| = Q) 3 =z _|
3| X s S| 2
2| 3 » B 2 5
e a
20 SLOT (0.020") NOM. 2" DIA. bl = 20 SLOT (¢
SCH 40 PVC SLOTTED 1§ SCH 40 P\
CASING; FLUSH—THREADED —————s= CASING; FL
WELL PACK: GRADED - 00 OROUND SURFACE WELL PACK:
- SIZE 10-20 - SIZE 10-2C
=z =z
o} g o
L2 SILTY SAND W/FEW THIN L= C
3 ONE-PIECE SOUD SCH 40 PVC / - CLAY BEDS/LENSES 3 ONE-PIECE SOL
" "TYPICAL PERMANENT PIEZOMETER (P—X) g | el
- =
. 3 NO SCALE
10°—0 3
<C
SILTY CLAY W/FEW THIN
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i SCH 40 C
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o
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S MAX. SLOPE = 6% l y
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AFTER SENSOR PLACEMENT
PER SPECIFICATION 34-0212

SECTION /AN e

NO SCALE \_34—001
TYPICAL SOIL MOISTURE M

NO SCALE
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SCH 40 PVC VENTED TOP CAP

56" DA SCH 40 CARBON X PERMANENT PIEZOMETERS
2L PROTECTIVE CASING W/VENTED 1/4" DIA DRILLED WEEP HOLE COORDINATES APPROX DEPTHS (FT)
XABLE CAP PIEZOMETER 5 = T 5
 FINISHED GRADE
T 5q X 6 THK ] P=1 181920 | 2186142 14.3 8.4
C PAD WITH (1) LAYER © P-2 181900 | 2186142 15.4 9.4
ZW2XW2 WWF < P-3 181942 | 2186485 12.0 8.8
P-4 181922 | 2186485 12.7 9.4
T P-5 181950 | 2186885 95 0.2
O 6-0y iy P=6 181930 | 2186885 105 12
CONCRETE : 2 =7 81397 | 218687 3 75
1 o = = 181 1 6 1. .
HYDRATED BENTONITE SEAL 1 0220y |, 55 w57 T riaeee 58 X
NOM £ DIA SCH 40 PVC Hi o 2 P-9 181395 | 2186195 1.2 7.2
FLUSH-THREADED BLANK CASING —w#| || i o P10 181375 | 2186195 1.0 7.5
LY o] s
= o @
MIN. 10" DIA. BOREHOLE ‘_“"E} ol B ALLUVIAL MONITORING WELL
- = Lol
lIEI v i OIEZOMETER NCOORDINATEES APP’I:.OX DEPTHS. B('rr)
} g : > x MW1 182008 | 2186007 10.7 45
£ ; g MWZ 182018 | 2186258 95 5.3
: £ : = e MW3 182036 | 2186507 10.1 7.6
20 SLOT (0.020") NOM. 4" DIA. £ - = MW4 182040 | 2186757 9.0 73
SCH 40 PVC SLOTTED £ MW5 182035 | 2187002 8.0 0.5
CASING; FLUSH-THREADED ————Tg: MWE 181225 | 2186727 6.0 71
1B MW7 181225 | 2186383 71 6.6
WELL PACK: GRADED — o' &1
SIZE 10-20 =
:sl WELL AND WELL POINT ABANDONMENT
i CASING DIA.| PROTECTIVE DEPTHS (FT)
WELL : SCREEN
JE-PIECE SOLID SCH 40 PVC /Iﬁ (IN) CASING CASING ToP 5oTToM WATER
IREADED BOTTOM CAP OR PLUG © 36163 4 YES 16.5 10.7 16.5 9
- \ 36164 3 YES 13.0 75 13.0 9
YPICAL ALLUVIAL MONITORING WELL (MWX) 36516 > YES 775 &5 515 5
0 SCaLe 36518 2 YES 14.2 92 142 8
SEE NOTE 1 — | 36519 2 YES 1.3 5.3 1.3 F)
36520 2 YES 9.0 40 30 3
36590 ) NO 78.0 8.0 28.0 10
36591 4 ~NO 28.0 18.0 28.0 3
., 36592 7 NO 28.0 18.0 78.0 5
- (Szé)H EQUALLY SPACED ¥ DIA L SEE NOTE 2 — | 36063 7 NO 73.7 8.3 21,7 16
W/CONCRETE AND PAINT YELLéW SEE NOTE 2 ———{ 36064 2 NO 119.0 70.2 73.6 14
36065 2 NO 24.0 17.6 77.0 8
i 36066 7 NO 114.0 733 76.7 12
— (3) MIN. 8 DIA. BOREHOLE, 36067 2 NO 745 0.4 3.4 7
CONCRETE FILLED 36104 2 NO 1127 92.0 35.0 76
WEATHERPROOF ENCLOSURE
ANCHORED AT GROUND SURFACE
NOTES:
=t
1. TEN EXISTING WELL POINTS CLUSTERED AROUND WELL 36519 SHALL BE
ABANDONED. FACH WELL HAS A TOTAL DEPTH OF 10.8 FT.
2. WELLS 36063 & 36064 ARE LOCATED OUTSIDE OF MAP AREA ON
. DWGS 34—001 AND 34—0028.
o~
3. SEE SPECIFICATION 34—0274 FOR WELL AND WELL POINT ABANDONMENT
- . INFORMATION.
= SOIL. MOISTURE 4. SEE SPECIFICATION 34-0276 FOR PE R
—1 : IFICATION 34-0276 RMANENT PIEZOMETER CONSTRUCTION
///7_ MONITORING STATION INFORMATION.
717/ LOCATIONS
7/ 7 MONTORING COORDINATES 5. SEE SPECIFICATION 34—0272 FOR ALLUVIAL MONITORING WELL CONSTRUCTION
/ / /; o 5 = INFORMATION.
- SMS1 182056 2186496 6. SEE SPECIFICATION 34-0261 FOR SOIL MOISTURE MONITORING STATION
SMS2 182061 2186757 CONSTRUCTION INFORMATION.
FF’U- (5) ELECTRONIC WIRE SMS3 181947 2186612
Lo LEADS SMS4 181626 | 2186427
: (5) SOL MOISTURE SMS5 181448 | 2186667
3t e SMS6 181444 | 2186904
(TYP.)
/
JRE MONITORING STATION (SMSX)
<CPD:2/26/91>
SCALE: AS NOTED DATE WORK ORDER 22
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DESIGNED BY- AVD 12/7/90 ENVIRONMENTAL SERVICES GROUP 34
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ROCKY MOUNTAIN ARSENAL REMEDIATION PROJECT
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MONITORING & ROAD DETAILS A
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o sl s s s s S DENVER
1+90 0+00 SIS SIS PSS FORMATION

‘ FLLLLIIIIIT IS ISP S PS5 777

///////////////////////////;; ;

IR A A A A R A S R R R e,

P—7 (PROJECTED) 2002 200

s Yl

P—8 (PROJECTED) A Y Y

777

9 IR T 177

+ — + Vi Y4 Y
052522 by 5255 A A
52520 } BEGIN SLURRY WALL S.E. CORNER Y
N 52502 STA. 0+00 N=27,186,892.90 AR 2222

Ll

7 7 s
o) s
7 /] raavars

5251.0 W E=181,381,215
5250

5245
ELUVIAL UNIT
5240 NO SCALE
KEY 3' INTO ELUVIAL
UNIT (TYPICAL)
5235
WORKING BENCH
EOLAN UNIT
ELUVIAL UNIT
CTED) DENVER FORMATION
EXISTING GRADE (TOP OF EOLIAN UNIT)
5250 TOP OF ELUVIAL UNIT
——e*—— TOP OF DENVER FORMATION
——eseZees—— WATER TABLE
5245
NOTES:
1. THE ELEVATED WORKING BENCH SHALL BE COMPACTED FILL PLACED PER SPECIFICATION
5240 34-0212. THE WORKING BENCH SHALL BE REMOVED TO A HEIGHT OF APPROXIMATELY 6
ABOVE EXISTING GRADE FOLLOWING PLACEMENT OF THE SLURRY WALL. THE REMAINING PORTION
OF THE WORKING BENCH SHALL COMPRISE PART OF THE COMPACTED LAYER, AS SHOWN
ON DRAWING 34—002A.
5235 2. PERMANENT PIEZOMETERS P—1 THROUGH P—10 SHALL BE OFFSET 10’ FROM THE SLURRY WALL.
3. ABANDONMENT OF WELLS IN CLOSE PROXIMITY TO THE SLURRY WALL SHALL OCCUR PRIOR
TO SLURRY WALL CONSTRUCTION.
5230 4. THE HISTORICAL FLUCTUATION IN WATER TABLE ELEVATION IS +5'.
5. STEPS IN WORKING BENCH TO HAVE A MAXIMUM HEIGHT OF 1'—=0" AND A MAXIMUM SLOPE OF 1:1.
5995 6. SEE SPECIFICATION 34-0263 FOR SLURRY WALL CONSTRUCTION INFORMATION.
7. WHERE STEPS IN WORKING BENCH ARE SHOWN, STATIONING IS REPORTED FOR MIDPOINT
OF STEP SLOPE.
5220 8. ESTIMATED ACCURACY IN STATIONING = +5°, EXCEPT WHERE OFFSET OF EDGE OF
WORKING BENCH WITH RESPECT TO SLURRY WALL INTERCEPT IS SHOWN.
5215
<CPD:2/26/91>
SCALE: AS NOTED DATE WORK ORDER pyi
e ERM T2/9/%0 @MORRISON KNUDSEN CORPORATION SHELL SECTION 36 TRENCHES 9107 X
“ToFSGNED BY. WFW 1272790 ENVIRONMENTAL SERVICES GROUP 34
—{ CHECKED BY: RLR 12/9/90 INTERIM RESPONSE ACTION ORAWIG O
~CLENT APPROVALS SHELL OIL COMPANY '
—{Rev BY DATE DRAWING TITLE 37803-34-004
] ROCKY MOUNTAIN ARSENAL REMEDIATION PROJECT SLURRY WALL
-] INTERIM RESPONSE ACTION FINAL DETAILED DESIGN PROFH_E & DETAILS REFERENCE NO. REV
CAD FILE NAME: 803C0040 SHEET 1 0
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P—1 (PROJECTED)
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s
e
s
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s
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5225
LEGEND:
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: m WORKING BENCH
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SIS S
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- LSS
=l Ll z 5215
ELUVIAL UNIT
'ROFILE
DENVER FORMATION
NORTH ——— EXISTING GRADE (TOP OF EOLIAN UNIT)
20400 — =~ TOP OF ELUVIAL UNIT
*=—— TOP OF DENVER FORMATION
5255 ——eeeZees— WATER TABLE
JECTED)
(PROJECTED) NOTES:
5250 1. THE ELEVATED WORKING BENCH SHALL BE COMPACTED FILL PLACED PER SPECIFICATION
~ 52440 34-0212. THE WORKING BENCH SHALL BE REMOVED TO A HEIGHT OF APPROXIMATELY 6
50435 ABOVE EXISTING GRADE FOLLOWING PLACEMENT OF THE SLURRY WALL. THE REMAINING PORTION
a4 OF THE WORKING BENCH SHALL COMPRISE PART OF THE COMPACTED LAYER, AS SHOWN
© eous ON DRAWING 34—002A.
2. PERMANENT PIEZOMETERS P—1 THROUGH P—10 SHALL BE OFFSET 10’ FROM THE SLURRY WALL.
3. ABANDONMENT OF WELLS IN CLOSE PROXIMITY TO THE SLURRY WALL SHALL OCCUR PRIOR
5240 TO SLURRY WALL CONSTRUCTION.
4. THE HISTORICAL FLUCTUATION IN WATER TABLE ELEVATION IS +5'.
5038 5. STEPS IN WORKING BENCH TO HAVE A MAXIMUM HEIGHT OF 1'~0" AND A MAXIMUM SLOPE OF 1:1.
6. SEE SPECIFICATION 34-0263 FOR SLURRY WALL CONSTRUCTION INFORMATION.
7. WHERE STEPS IN WORKING BENCH ARE SHOWN, STATIONING IS REPORTED FOR MIDPOINT
5230 OF STEP SLOPE.
8. ESTIMATED ACCURACY IN STATIONING = +5°, EXCEPT WHERE OFFSET OF EDGE OF
WORKING BENCH WITH RESPECT TO SLURRY WALL INTERCEPT IS SHOWN.
5225
5220
)
IMATION
<CPD:2/26/91>
SCALE: _AS NOTED DATE WORK ORDER
DRAWN BY ERM 72/3/%0 @ MORRISON KNUDSEN CORPORATION SHELL SECTION 36 TRENCHES 1o 2X2
Torsioned By wrw 12/7/50 ENVIRONMENTAL SERVICES GROUP 7 34
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—{Rrev BY DATE DRAWING TITLE 57803—-34-005
] ROCKY MOUNTAIN ARSENAL REMEDIATION PROJECT SLURRY WALL
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CAD FILE NAME: B803C0050 SHEET 2 0
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INVERT FOR DRAINAGE (TYPICAL)
TO WEST (TYPICAL)

COMPACTED LAYER (TYPICAL)
CUT/FILL TO EXISTING

GRADE (TYPICAL)—\ EXISTING GRADE

SOUTH ELEVATION

(feet above MSL)

5250

i e —= T

5247.5 \ (///

5245

SLURRY WALL —————————
(TYPICAL)
5242.5

SECTION E

5250

5247.5

5245

5242.5

SECTION F

5250 / v

E N )
2186484.7 [ 181365.2(5247.5 5247.5 Mm
2186484.7|181372.2| 5247.9 Y X7
2186484.7 [ 181395.2|5248.1 5245
2186484.7|181416.2(5249.5
2186484.7 | 181481.2{5250.0
2186484.71181799.2|5248.2 5242.5
2186484.7 [ 181839.2(5244.0 1
2186484.7(181892.2|5242.5
2186484.7(181948.2|5241.7
2186484.7 | 181963.2| 5240.8 SECTION G
COMPACTED LAYER SURFACE H'—H 5250
E N ,E‘E,Y)
2186569.7[181365.215247.7 5247.5
2186569.7|181372.2| 5248.3
2186569.7 | 181544.2|5250.7 5.
2186569.7|181787.2|5248.9 45
2186569.7 | 181840.2|5244.4
2186569.7 [ 181953.2|5241.7 5242.5
2186569.7 | 181959.2| 5241.2
SECTION H
HORIZONTAL
SCALE IN FEE
0 125 25 50'
{TYP)
DEPT / REV] A | O SCALE: H:|
ARCH DRAWN B'
»n CIV/STRL RLR|RLR DESIGNED
= MECH CHECKED
> ® 2fetecT T
3] 2 BINSTM REV
] = T PIPING
& & %[ sarery
I&_, 34-0028B COVER GRADING PLAN/TOPSOIL LAYER 0 [BM 3/1/91 RLR| ISSUED FOR FINAL IMPLEMENTATION PROCESS
34-002A COVER GRADING PLAN/COMPACTED LAYER A |DAP| 12/20/90 |RLR | \SSUED FOR REVIEW & COMMENT DEPT MGR
DRAWING NO. TITLE No[BY] DATE __JckD DESCRIPTION PROJECT | MFW [MFW




NORTH

m 5250 TOPSOIL SURFACE E EL_EV
: £ N Emslj
5247,5 2186384.7|181335.2(5246.0
2186384.7(181386.2] 5249.1
2186384.7[181585.2| 5251.4
5245 2186384.7|181785.2| 5250.0
2186384.7|181860.2| 5244.8
5242.5 2186384.7|181929.2| 5243.0
2186384.7|181966.2] 5240.8
— | l
CTION E-E
5250 T
E N %msl!-
5247.5 2186434.7(181335.2] 5246.8
N /17 \74 2186434.7(181402.2| 5249.9
2186434.7|181564.2| 5251.8

5245 2186434.7]181790.2| 5248.9

%\ 2186434.7| 181850.2| 5245.6
5242.5 2186434.7|181933.2| 5243.0

%E__ 2186434.7| 181962.2| 5240.8

ICTION F-F 1

TOPSOIL SURFACE G'-G

5250
D e, - A
7/ v(—/ = 2186484.7|181335.2| 5247.0

[?
RIS

|

52475
2186484.7|181432.2{5251.9
2186484.7|181795.21 5249.9

5245 2186484.7| 181860.2| 5245.1
2186484.7|181950.2| 5242.2
P 2186484.7|181975.2| 5240.7

5242.5

CTION G-G T I“

E; W . TOPSOQIL_SURFACE H'-—H

5250

5247.5 2186569.7|181335.2{5247.3
2186569.7 | 181407.2| 5250.5
2186569.7 | 181544.2( 5252.4
< 5245 2186569.7 | 181784.2| 5250.6
2186569.7(181844.2| 5246.1

5242.5 2186569.7(181951.2|5242.5

‘%—— 2186569.7| 181970.2} 5241.2
NOTE: SEE DRAWING 34-002B FOR PIEZOMETER

CTION H-H 1 LOCATIONS.
HORIZONTAL
SALE IN FEET LEGEND
e r— P
28 50" 100" m TOPSOIL LAYER
(TYP) m COMPACTED LAYER
SCALE: H-I"=50 V:-I'=5' | DAIE - WORK ORDER
DRAWN BY. ERM | 12/9/9 HRRISON (KNUDSEN CORPORATION SHELL SECTION 36 TRENCHES 2127 &
Y OESIGNED BY: MFW 1279790 ENVIRONMENTAL SERVICES GROUP 34
CHECKED BY: RLR 12/9/90 INTERIM RESPONSE ACTION SRAWING NG
— CLIENT _APPROVALS SHELL OIl. COMPANY '
g Lo B 221 ROCKY MOUNTAIN ARSENAL-REMEDIATION PROJECT | CRAWING TITLE 37805-34-007
— INTERIM RESPONSE ACTION FINAL DETAILED DESIGN COVER CROSS SECTIONS REFERENCE NO. | ReV
] _ O
——— SHEET 2




800—%¢—¢08LE

COMPACTED |AYER SURFACE I'-}

£ N %,,L,E,Y)'
2186619.7|181360.2|5247.4
2186619.71181373.2|5248.0
2186619.7(181399.2| 5248.2
2186619.7)181550.2|5251.2
2186619.7|181728.2(5249.0
2186619.7|181757.2|5248.0
2186619.7{181797.2|5248.6
2186619.71181839.2(5244.5
2186619.71181910.2( 5242.5
2186619.7(181952.2]5242.0
2186619.7[181960.2|5241.5

COMPACTED LAYER SURFACE J'-J
£ N ELEV,

(mst)
2186679.71181361.2| 5247.4
2186679.71181372.2| 5247.9
2186679.7(181406.2| 5248.0
2186679.7{181521.2| 5251.7
2186679.7(181799.2| 5248.8
2186679.71181842.2|5244.3
2186679.7(181913.2|5242.5
2186679.7|181951.2

5242.3
2186679.7|181960.2| 5241.7

COMPACTED LAYER SURFACE K'-K
E N[

msl)
2186739.7|181368.2| 5248.1
2186739.71181373.2|5248.5
2186739.7|181417.2{15248.8
2186739.7[181543.2| 5251.7
2186739.7|181795.2| 5248.7
2186739.7|181843.2| 5244.2
2186739.7|181913.2|5242.5
2186739.7|181955.2

5242.3
2186739.71181965.215241.7

COMPACTED LAYER SURFACE L'-L
E N ol
2186789.71181362.2| 5248.7
2186789.71181373.2|5249.5
2186789.7 | 181405.2|5248.7
2186789.7|181501.2|5251.3
2186789.7|181515.2| 5252.6
2186789.7|181800.2]5248.5
2186789.71181845.2|5244.0
2186789.7|181957.2| 5242 .4
2186789.7181967.2| 5241.7

CUT/FILL TO EXISTING

GRADE (TYPICAL) INVERT FOR DRAINAGE

TO WEST (TYPICAL)

SOUTH

ELEVATION
(feet above MSL)

_"I’,l 4

5250

/e

5247.5

5245

5242.5

SECTION |-

5252.5

5250

5247.5

5245

5242.5

SECTION J'

5252.5

5250

52475

5245

5242.5

SECTION K

5252.5

2ty

RELJRLLLLLL 7,

7

77,
it e

—n=l =

5250

5247.5

5245

5242.5

SECTION L

HORIZONTAL
SCALE IN FEE

e

0 12525 50
(TYP)

DEPT / REV| A 0 SCALE: H:

ARCH DRAWN B

CIV/STRL RLR | RLR

DESIGNED

MECH CHECKED

REFERENCE DWGS

ELECT
INSTM

CLi

REV

PIPING

REVISIONS
APPROVALS

SAFETY

34-0028B COVER _GRADING_PLAN/TOPSOIL LAYER

3/1/91 RLR| ISSUED FOR FINAL IMPLEMENTATION

PROCESS

34-002A COVER GRADING PLAN/COMPACTED LAYER

DRAWING NO. TITLE

DAP
NO | BY

12/20/90
DATE

RLR | ISSUED FOR REVIEW & COMMENT

DESCRIPTION

DEPT MGR
PROJECT

MFW |[MFW




UNCOMPACTED VEGETATED LAYER
(TYPICAL)

/—COMPACTED LAYER (TYPICAL)

/—EXISTING GRADE

CTION 1'-|

NORTH 0PSO ,
5250 SOIL SURFACE |—|ELEV
E N (ms!
5247.5 2186619.7[181335.2 5247.5
2186619.7 | 181405.2| 5250.0
2186619.7|181549.2| 5252.9
5245 2186619.7/181791.2{ 5250.4
2186619.7| 181860.2| 5245.5
5242.5 2186619.7|181957.2|5242.5
2186619.7/181970.2| 5241.6

TF————SLURRY WALL (TYPICAL)

TOPSOIL SURFACE J'-J

CAD FILE NAME:

5252.5
5250 2186679.7|181335.2| 5247.8
= 2186679.7|181521.2| 5253.4
W 2186679.7|181793.2| 5250.5
5247.5 2186679.7[181863.2| 5245.5
%\ 2186679.7[181951.2| 5243.2
5245 2186679.7(181971.2|5241.7
‘% 52425
CTION J-J 1
52525 TOESOIL SURF:‘CE K,_;LE‘,’)»
M3
%777777\ 5250 2186739.7]181335.2| 5248.0
/‘W% 2186739.7|181385.2| 5249.6
2186739.7|181543.2| 5253.4
52475 2186739.7|181787.2| 5250.5
%7’\ 2186739.7|181852.2| 5245.7
5245 2186739.7|181956.2| 5243.0
‘% 2186739.7|181975.2|5241.7
52425
] l
CTION K-K 1
TOPSOIL SURFACE L'—~L
Py 5252.5 £ N E:LEY)
M3
%77777—,‘ 5260 2186789.7]181335.2| 5248.3
WW 2186789.7|181388.2| 5251.0
2186789.7|181529.2|5254.0
5247.5 2186789.7|181795.2| 5250.2
2186789.7(181860.2| 5245.5
5245 2186789.7| 181955.2| 5243.3
2186789.71181979.2/5241.6
5242.5
CTION L'-L
{ORIZONTAL
ALE IN FEET i
e me—— L) ropsol waver
* (T!SYO'P) 0 m COMPACTED LAYER
SCALE: H:["=50' V:1"=5' | DATE - WORK ORDER 22
s o] @O ORSELEAOWION | e seorow 3s Tencies | o0 |5
oD BuMIW 1a/9/90 INTERIM RESPONSE ACTION 34
—4 CHECKED BY: RLR 12/9/90 LL COMP DRAWING NO.
— CLIENT APPROVALS SHELL OIL ANY
—{Rev BY DATE DRAWING TITLE 37803-34-008
] ROCKY MOUNTAIN ARSENAL REMEDIATION PROJECT COVER CROSS SECTIONS
— INTERIM RESPONSE ACTION FINAL DETAILED DESIGN REFERENCE NO. REV
_] SHEET 3




600—¥¢—¢08LE

INVERT FOR DRAINAGE

TO WEST (TYPICAL)

UNCOMPACTED VEGETATED LAYER

(TYPICAL)

CUT/FILL TO COMPACTED LAYER {TYPICAL)
EXISTING GRADE
{TYPICAL) EXISTING GRADE
SouTH (EfLEVAwNMSL)
o eet above
COMPACTED LAYER SURFACEEVM M 52525

3 N | Gl &
2186839.7| 181367.2| 5249.9 5250 Lzt
2186839.7 |181372.2| 5250.3
2186839.7 | 181535.2| 5252.2 52475
2186839.7|181803.2| 5248.5 - Y
2186839.7 | 181840.2| 5244.7 vl
2186839.7 | 181890.2| 5243.5 5245
2186839.7|181955.2| 5242.6
2186839.7|181964.2| 5242.0 52425

1
p_7 SECTION A
P-8
COMPACTED LAYER SURFACEEV NN 52525 T

e L 20770
2186889.7 | 181368.2| 5251.0 5250
2186889.7|181374.2| 5251.4 T - zz
2186889.7 | 181428.2| 5252.0
2186889.7|181559.2| 5251.7 5247.5
2186889.7( 181759.2| 5248.2
2186889.7|181849.2| 5244.6 5245
2186889.7|181953.2| 5242.8
2186889.7 | 181960.2| 5242.3 52425

1
SECTION P
COMPACTED LAYER SURFACE 0'~0 52525 .

E N | e ‘ 7L
2186924.7|181509.2| 5250.1 5250 '!Il!lfglzljlll_{g;;iflll_!'
2186924.7|181513.2| 5250.4 a L7z
2186924.7|181584.2| 5250.9
2186924.7|181835.2|5244.6 5247.5
2186924.7 | 181966.2| 5243.9

5245
5242.5
SECTION (
HORIZONTA
SCALE IN FEE
0 125 25 50"
(TYP)
DEPT / REV] A ] O SCALE: |
ARCH DRAWN
” CIV/STRL RLR | RLR DESIGNE
e o MECH CHECKE
z 9 4! e C
o 5 Z[INsTM REV
g 2 ZIPIPING
i% & S| SAFETY
&, 34-0028 COVER GRADING PLAN / TOPSOIL LAYER 0 |BM 3/1/9 RLR{ ISSUED FOR FINAL IMPLEMENTATION PROCESS
*34-002a COVER GRADING PLAN/COMPACTED LAYER A _|0AP[12/20/90 [RIR| ISSUED FOR REVIEW & COMMENT DEPT MCR
DRAWING NO. TITLE NO| BY] DATE _ |CKD DESCRIPTION PROJECT | MFW|MFW




NORTH
TOPSOIL SURFACE M’'-M

CTION M-M

%

R s

CTION N-N

5252.5
ELEV.
E N fo
5250 2186839.7] 181335.2 5248.5
2186839.7| 181405.2| 5252.4
2186839.7|181535.2| 5253.9
524715 2186839.7|181798.2| 5250.2
2186839.7|181852.2| 5246.0
5245 2186839.7{181955.2| 5243.3
2186839.7{181977.2{5241.8
52425
52505 TOPSOIL SURFACE N'—EF\:EV
£ N (msi)
5250 2186889.7|181335.2( 5248.8
2186889.7 | 181402.2| 5253.8
2186889.7 | 181559.2( 5253.4
5247.5 2186889.7(181760.2| 5249.9
2186889.7|181848.2| 5246.3
5245 2186889.7 | 181833.2( 5245.3
2186889.7|181970.2| 5242.5
5242.5
5252 5 TOPSOIL SURFACE 0'-EOLEV
E N {mal)
5250 2186924.7(181467.2{ 5251.0
2186924.7| 181584.2| 5252.6
5247 5 2186924.7(181835.2{ 5246.3
: 2186924.7(181952.2| 5245.5
2186924.7/181984.2(5243.5
5245
5242.5

CTION 0-0 1
HORIZONTAL
'ALE IN FEET
NOTE: SEE DRAWING 34-0028 FOR PIEZOMETER
— LOCATIONS.
25 50 100
(TYP)
LEGEND
m TOPSOIL LAYER
m COMPACTED LAYER
SCALE: H:["=50" V:I"=5' | DATE ON KNUDSEN CORPORATION WORK ORDER 22
DRAWN BY: ERM 12/9/90 @?&?&lgmsmu SERVICES GROUP SHELL SECTION 36 TRENCHES 2127 X
DESIGNED B MPW __112/9/90 INTERIM RESPONSE ACTION 34
CHECKED BY: RLR 12/9/90 —— TSN
CLIENT APPROVALS
REV BY DATE SHE DRAWING TITLE 37803—-34—009
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ROCKY MOUNTAIN ARSENAL REMEDIATION PROJECT
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CAD FILE NAME:
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