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1.0 INTRODUCTION

The Northwest Boundary System Long-Term Improvements Interim
Response Action (IRA) is being conducted as part of the IRA
process for the Rocky Mountain Arsenal (RMA).

On April 13, 1990, the Northwest Boundary System Improvements IRA
was divided into the Short-Term Improvements IRA and Long-Term
Improvements IRA. The Lead Role for completing the Northwest
Boundary System Short-Term Improvements IRA was transferred from
the Army to Shell on April 13, 1990, and included an assessment
of the alluvial groundwater intercept system followed by detailed
design and construction of both the Northeast Extension (Phase I)
and Southwest Extension (Phase II). Phases I and II construction
were completed in October 1990 and October 1991, respectively.

Concurrent with implementation by Shell of the Short-Term
Improvements IRA, the Army completed an assessment for the
Northwest Boundary System Long-Term Improvements IRA. The
conclusion from this assessment is that the Long-Term
Improvements IRA should consist of completion of the Short-Term
Improvements IRA and implementation of a monitoring program for
the entire Northwest Boundary System, with no modifications to
the existing treatment plant. This recommendation is contained
in the Draft Final Decision Document for Northwest Boundary
System Long-Term Improvements IRA submitted by the Army to the
Organizations and State on September 11, 1991 and finalized on
October 3, 1991.

Since July 1991, Shell has assumed operation of the Northwest
Boundary System, and the Army has proposed that the Lead Role for
detailed design and implementation of the Northwest Boundary
System Long-Term Improvements IRA be transferred to Shell. The
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proposal was contained in a letter submitted by the Army to Shell
on August 26, 1991.

The implementation of the Northwest Boundary System Long-Term
Improvements IRA is intended to provide monitoring data
sufficient to complete a comprehensive assessment of the
operational effectiveness of the Northwest Boundary System.
Specifically, the IRA will include construction of additional
monitoring wells (including revegetation of areas disturbed
during construction), monitoring both treatment plant and aquifer
water quality, water-table monitoring, and preparation of a
report containing an evaluation of system performance based on
quarterly monitoring for one year. If appropriate, the
evaluation will include any recommendations regarding additional
improvements to the system.

A cost estimate and schedule have been prepared and are included.
The estimated cost and schedule are based upon the assumption
that the IRA will be complete at the time the annual performance
report is submitted, following one year of monitoring. The cost
of implementation is estimated to be $440,000.00, and the basis
of the estimate is given in Section 4.0. The deadline for
completion of this project (an "IRA Deadline" under the Federal
Facility Agreement) is July 1, 1993, 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.




MEMORANDUM OF UNDERSTANDING BETWEEN
THE DEPARTMENT OF THE ARMY AND SHELL OIL COMPANY
WITH RESPECT TO
RESPONSE ACTICN WORK CONDUCTED PURSUANT TO THE
FEDERAL FACILITY AGREEMENT

I. EARTIZS

This Memcrandum cf Understanding ("MOU”") specifias the
csoperative undartakings which ars to cccur between the Aray (a
potantially responsible party under CERCLA) and Shell (a
potantially responsible party under CTRCLA) with raspect t3 any
Scope of Work daveloped pursuant to tha Federal Faciliey
Agrsement now or harsattar attached as an exhibit =3 thig MOU.

II. EURPOSE

The purpcse of this MOU is ts provide an appropriacas
basis pursuant ts tha Fedaral Facility Agrsement for shell ta
participats in the expediticus (a) assessnant, selecticn, design
and izplementatiocn of an IRA or (b) operaticn and maintanancs of
any Response Action Structurs.

III. DEFINITIONS

The following tarms, used in the MOU, shall have the
meanings indicacad:

- (a) “Army” means the Unitad Statas Departzent c?f
the Army, and any succassors or assigns tharsc?, and any agency,
cffics or octhar subdivision thareof: and includes the officars,

nambers, employees and agents of the Army vhen acting vithin the
scope of tnheir authority.

(B) “Arsenal” means the Unitad Statss property
known as the Rocky Mountain Arsenal and described mors
particularly on Exhibit A hersto.

(¢} “CERCLA” means the Comprshensive Envircnmental
Response, Compensation and Liability Act of 1980, as amended by
the Superfund Amendments and Reauthorization Act of 1986.

(d) “Contractsr® means any cocmmercial party net a
part of Shell with which Shell contracts for the perforzancs of
Response Action work pursuant ts this MOU. Unlaess othervise
indicated, the tarm alsc includes a subcontractsr ratained by a
pPrize Contractser or another subcontractor.




(a) “"FTaderal Facility Agreement” Iaans tha Federz;
Facillty Agreement far Rocky Mountain Arsanal, affaczive
February 17, 1989, -ncluding all exnibits ctharees (and any
anenczents cr z=odifizatizns tlerecf cr supplaements tlarets) .

(£)  ~FTinancial Manual” =aans tha dccumane
identified in Faragrapn 7.4 of the Settlament AgTraenment.

(§) ”"Torce Majeura” means any event arising fraom
causes tayond the conersl of an Crganizaticn that causes a dalay
in cr pravents tha performancs of any cbligation under =his MOU.
"Forca Majeure” includas, bat is not limitad ta: aces ct God:
fire: war: insurraction: Civil disturpanca: explesion:
unanticipatad breakage or accident =z machiinery, equipment cr
lines of pipe, despita diligent maintananca: adverse weathar
canditions wnich csuld net be rsascnably anticipatad: unusual
delay in transporctation: eartihiquaka: rastraint By court crder or
ocrder cf public authericy: inabilizy ta obtain, at reasonable
CSST and aftar exercise -¢ resascnabla diligenca, any nacassary
authcorizations, approvals, POITLLS Or licanses as a rasyl: o= the
acticsn or 1nacticn of any gevernmantcal agency or authority cther
than the Army: dalays causad by compliance with applicable
Statutas or ragulaticns governing cantracting, Procurement cr
acguisiticn procaduras, despita the exarcise of reascnable
diligencs: and insufficiene availability of appreopriated funds,
if the Army shall have nade timely raquast fsr such funds as pars
of the budgetary Procass. “Forca Majeure” alsc includes any
Strika or labor dispute, whether or net within the contrel of =ke
Organization affactad theredby, but shall not include increased
CI3TsS Oor expeansas of Response Actions, whether Cr nNOoT anticipated
at tle tizme such Responsa AcCtions were initiatrad.

(R) ~IRA” nmeans an Interin Resvonse Actian
identified in Section XXII of the Federal Facility Agreement.

(1) “Laad Party” means the Organization that is
dasignatad with responsibility, in accordanca with Secticn XLIIZ
of the Federal Facility Agreement, for conducting a Response
Acticn, Or any part thereor.

(3) *"MOU® cr “Memorandum of Understanding” means
to this entire document and any amendments or modifications
hersof and supplements hereto, and all documents incorporatad
herein by raferencs.

(k) “NCP” means tha National 0il and Hazardous
Substancas Pollution contingency Plan, 50 Fed. Reg. 47912 (1985)
(effective February 13, 1986), and all amendments tharero whica
are not inconsistent with CERCLA and which are effective and
applicable ts any activity undertaken pursuant ts this MOU.




(1) "Organizaticn® =sans tls Army, IPA cr Shell.

(m) “*Party” =eans tha Aray or Shall: “Parcias”
Teans tiie Army and Shell.

(1) “"Respense Acticn” has tha Same meaning as
"Respond” cr “Resvonsa“? as cdafined in Saeczicn 101(23) <z czrena,
42 U.S.C. § 9601(25).

(G) ”"Scope of Work” msans a documant :identifiasd i

far< VI by whica any Response Action work for which Shell is t-e
Lead Party snall be csnducrad.

(P) “"Settlement Agraement” neans the “Settlement
Agreement Between the Unitad States and Shell 0il Company
concarning Rocky Mountain Arsanal,” affactive February 17, .sss,
including all exnibits therses (and any amendments or
2edificaticns thereof cor supplements tharerts).

(§) “Shell” zsans (a) Shall Qil Company and its
Succassors and assigns, (h) the divisieons thereor, including
Shell Chamical Cempany, (¢) Julius Hyman & Cs., and (d) shell
Cllemical Corpoeration: and inciudes zhe officars, emplcvees and
agents of Shell wnen acting within thae Scope of thair authority.

All other capitalized terms used in this MOU shall have
the same meaning as in the Federal Facility Agreement or tha
SetTlament Agrsement cor the meaning specifiaed in an executad
Sccocpe of Werk.

IV. SQOPE QOF Mou

This MQU, tha Federal Facility Agraement and the
Settlement Agrasement cInstituta the entira understanding tetween
the Army and Shell with raspact to Shell’s assisting the Aray in
the Response Action work described in an exacutad Scora cf Work,
excapt for any subsequently exscutad Scope of Work which tha
Partiss may exacutas with respect to such Responsa Action work:
constituta the sole conditicns centrolling Shell’s participatisn
in such Response Action work: and with raspect ts such Responsa
Action work, supersede any other agraement(s) between the
Partias. In the event a conflice batween the provisicns of the
Federal Facility Agrsement and the Settlament Agreement and this
MOU, the provisions of the Fedaral Facility Agreement and the
Settlement Agresement shall gevern.

v. QPw rm 0 MOTT

By their execution cf this MOU, each of the Par-ies
acknowledges and agrees as follows:




(a) The provisicn of the Response Acticn wvorg
Fursuant to thiis MOU is a rsascnable and appropriate cantributisn
T8 ths assesszent, selecticn, dasign and izplementation of
Response Acticns that ars Protactiva of the prasent and fature
Funlic health and the envircnment.

(B} The Aray‘’s acticns under thig MOU ars neot
incensistent with tha NCP.

(C) Shell’s actions under this MOU, <2 tna extant
cartifiasd by ths Army Pursuant ts subpart VI.Z., ars consistant
Witll the NCP.

(d) This MOU dces not operata ts establish or ¢s
excuse any shell or Army liability under any law, the Federal
Facility Agrsement or the SetZlament AgTsement, axcapt %o tha
extant provided in this MOU.

(e) This MOU dces nect cperata ts rander Shall or
any of its Contractsrs a CERCILA tasponse action csntraceor.

(£) This MOU dces not cperata to expand or limie
any of the rights and cbligaticns of the Arzay as Laad Ageancy or
Shell as lLead Party under any law or the Federal Facility
Agrsenent.

(3) Unless othervise pProvided in a Scope of Work,
upon accsptancas of the Response Action work pursuant ts sSubpart
VI.E, titls to any Rasponse Action Structure including all.
relatad systams and facilities constructad as a part of that
Response Acticn workx shall pass to the Unitad Stacas.

(R) The Army shall be salaly rasponsible for
cbtaining necassary perzits, if any, and for establishing
substantive compliancs with all perzitting raquirsments pursuant
to Section 121(e) of CERCLA, 42 U.S.cC. 9621 (c), for any
activitiss conductad pursuant to this MOU. Howaever, Shell shall

provide any necassary tachnical SUPPOrt necassary for the Army to
obtain such peraits.

(1) This MOU has no pPrecedential or controlling
effect Vith raspect to any mattar which is nNot expressly the
subject of this MOU.

(3) This MOU dces not crsatas or inpose any
cbligaticns or responsibilitiaes on the Partiss or rsliave them of
any cbligations or rasponsibilitiss, excapt s the extant
expressly provided hersin.




vI. T ™0 T AP BE -~ W

A. Dj!3lﬂnngn;_gl_ﬁ;ﬂng_g‘_ﬂg:x: PUrsuant ts Secticn X Iz
Qf the Fedaral Facility Agraement, the Arzy and Shell snall
davelop Scopes of Work By which Resvonse Acticn Work for whien
Shell is tha Laad Party shall be conducted. A Scope of Worx
shall include any raquirad daca CT specifications for the
Response Action worx to be periormed, a projectad SChadule for
cszpleticn and a statament as ts the appropriata limics of
insurancs ts be maintained by Shell pursuant ta Part vII.

8. :n:gxns:nsznn_ia:a_snza_nnn: Any Sccpe of Work
developed pursuant ts Subpart VI.A and exacutad by tha Aray and
Shell, and all the tarms and csnditions tharsin ars incsrporatad
By rafsrenca intc this MOU. .

c. Esxormance of Work: Upon exacution cf tha Score of
Work by thae Army and Shell, Shell shall inmediazaly comnmencas, in
consultation and csoperation with tha Army, as provided in zhe

consent lecrae, to perfcrm the Response Action work descrited in
the Scope of Work.

D. Hizxing of cContracecor: Subject to the approval of the
Arzy, Shell may hiras at its sole expenss, subject to Part VII, a
csntractar to perfora any Response Acticn vork described in a
Scope of Werk. A Contracter 2ay be tarainatad by Shell with the
approval of the Army, vhich approval shall not be unrsasonably
vithheld. Any disagreement with raspect to such tarainaticn not

rssolved informally shall be resclved in accordancs with the
provisions of Part XIIZI.

E. Accaptance of Work: 1. If Shell performs the Response
Action worx in accordanca with the specifications set foreh in
the applicable Scope of Work, the Arzy shall accapt Shell'’s work
pursuant ts this MOU. The Army shall acet promptly to accapt
Shell’s vorx, and accsptancs shall not be unrsasonably withhaeld.
Sheuld tha Army decline Accaptancs, it shall promptly notity
Shell in writing, stating with specificity the factual, tachnical
and legal bases for such nonaccaptancs.

2. If Shell concludes that the Army is in errcr for
treating Shell'’s performancs as incomplats or unaccaptable for
any other rsascn, Shell shall give notica in writing, within tan
business days of the racsaipt of the Aray’s wvrittan notification,
that Shell disagrses. Any such disagrsement, if not rssolved

informally, shall be resolved in accordance with the provisions
in Part XIII.
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Shell shall Daintain suych insuranca or self-insuranca as
is requirsd by statuts cr regulation ts cover any claias wnicn
Zay rsasonably be anticipatad to bha made as a ragult Sf Response
Actlion work done pursuant T3 any Scope of Work attached as an
axnibit t3 this MOU. At 2 minizum, Shell shall, at its gole
opticn, procurs insuranca, daintain insurance or salf-insurs
sufficiently ts cover the following:

1. Workar‘s coapensation and cccupaticnal disease
insuranca in amounts sufficiant to satisfy applicanple stata law:

2. Employer‘s liability insurancs in the Rinizum
amcunt of $100,000 per eccuzrranca:; and

3. Comprshensive general liability {nsuranca faor
Bedily injury, deacn er loss of or damage ta PToperty of tnird
persens 1n the minimum ameunt of $100,000 per occurreanca.

Upen this MOU becoming effactive, 3Shell shall prompely
Provide the Army with an affidavit =hat snell iz in compliancs
vith the minimunm requirsments of thig Part. Upon the signing of
a4 Scope of Work, Shell shall preapely provide the Arzy wvith an
agfidavit that sShell ig in compliancs with this Part as to thae
Scope of Work. Upon Tequest, Shell shall discuss vith the
the manner in which Shell will fulfil] its obligations under this

Paret.
VIII. ARMY SUPPLEMENTATION OF SHFIL INSURANCE

If the Response Action work Being performed is an Aramy-
Only Response Actiocn, as defined in the Settlament Agrsement, thneg
Aray shall rsleases, defend, indemnify and heid harmless shell
from all losses, fines, Penalties, clains, suits, liabilitias,
judgments, or expenses (including expeanses of litigatien or
settlenment) (Collectively hersinattar in tnig Part VIII, “claime)

Response Action Structurs, or any part thersof, aftar the Army’s
acceptancs pursuant to Subpart VI.E. or the cperation, cellapse,
rupturse, failurs or ineffactiveness of tne Response Action
Structure as a rasult of the construction, cperatisn, collapql.'
ruptures or failure cof the Response Action work when such claim is

not compensatad by insurancs OF salf-insurancs, to the extant
provided balow:

(a) Shell is not in matarial breach of this MOU
with respect to the Scope of Work Pursuant to which such Responsae
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Action verk was periorzed cor such Response Actisn Struczurs vas
cinstructad:;

(B) Any claim wnich is within the deductible
amounts of sShell’s insurancs shall not ke subject ts thig Pare:

(€} Shell shall Not be reimbursed for any claims
(including expansas incidental ts such claims) to the extant that

tlay result, in whole or in part, from willful Risconduct op
recklassness by Shell:

(d) The Army may discharge its obligations under
this Part by Daking payments dirsctly ts Shell or dirsctly ¢o any
Party to whom Shell may be liable upen obtaining a raleasa from
that party, which raiease Providas adequata pTotaction for Shell.

(e) If insurancs Coverage maintained in acssrdanca
with Pare VII is raducad helow the Binimums specified in thae
Part without the Arzy’s knowledge or approval, the liability of

tle Army under this MoUu sSnall not be incraased By rsason of suyen
reduction:

(£) To the extent that any claiam against snell Ray

rsascnably be expectad ts involve indeanification under this
Part, Shell shall:

(1) promptly notify tha Arzy of such claim
against Shell:

(2) furnish evidencs Cr precf of any claim
coversd by this Part in the zanner and form Tsasonably raquescad
by tha Army; and

(3) izmediataly furnish the Army with copias
cf all pertinent PAPers racaived by Shell.

VII cr to the axtant that the amount of the claim cannot
reascnably be detaramined to be or not to be in excass cf those

settlement. Oncas it ig detarzined that ths anmount of the claizm
is in excass cf the limits set forth in pare VII, the Army shall
dirsct and contrsi such defsnse or settlement, vith assistancs by
Shell as is accaptable ts both Parties, and Shell shall exscuta
any authorizations which the Army rsascnably resquiras in
connacticn with such sattlaement.

(R) Reimbursement for any claims under this Pare
shall not excaed appropriations available during the time that




such claims aras rabrasentad by finajl judgments or by Satilemenes
approved in Writing by the Cepartmaent of Justics. Thig agraement
S0 resizburse Shell for cartain claims snall NSt e intarprecaa as
iaplying that Congrass snall, ae a latar data, APPropriata funds
sutficiant to maet any deficiancies. Quring all times that
claims ramain unreizbursed dus ts lack of appropriatad funds, tna

AIBY snall exert icg bast affores ca cbtain APPIopriaticns fap
sSuch rsimbursement.

X. I3EAIHZHI_QE_SQSIE_IHSHBBSD
< =1 load

Any costs incurrad By Shell pursuant ¢s this MOU are
Reimbursable Costs and shall be governed by tha Settlement
Agraement and the Financial Manual.

. 2 = B

A. AS provided in the Consent Dacrae, if a Party is
Tandersd unable, wholly or in Part, by Forca Majeura ts carry cut
1ts obligations under this MOU, thaen uBon that Party‘s giving
vrittan notica as Provided in Subpare XI.C., the obligaticns of
that Party, so far a8 thay ars affecrtad by the event cf Forca
Majeurs therein Specified, shall ne sSuspencded during the
continuancs of such Cause, but for neo longer period, and such

cause shall be remedied so far as possible with all rsascnable
dispatech.

B. The sattlement of A strike or other labor disputa snal}l
be entirely within the discration of the Party involved with such
sStrike or labor disputa, and the raquirament thae any event of
Forcs Majeura shall be ramedied wvith all rsascnable dispatch
shall not ragquire the Settlament of a strike or labor disputa by
accading tc the demands of tha OPPOSing party when sSuch csursas is
inadvisable in tne discraticn of tnhe Party involved with such
Strika or labor dispuca.

c. When circumstancas ars occcurring or have occurrad that
delay the complation of any obligaticn, and a Party belisves such
circumstances constituts an event of Forca Majeurs, such pFa
shall notify the other Organizations in vriting within 15 days
aftar the notifying Party obtains information indicating that a
delay will occur. such notica shall include a detailed
explanation of the rsascn(s) for and anticipatad duration of the
delay, ths measurss taken and to be taken tO pravent or minimize
the delay, and a schedule for izplementation Of such measurss.
Failure ts provide notica in accordanca with thisg paragraph
within the resquirasd 15~day period shall constituta a waiver of
any clain of Forcs Majeure with TesSpact £o any event of Forcs
Majeurs for which notica Was not tirely given.




. If the Organizaticns cannce agrse vhethar a delay (s or
was attributable t2 an event cf Forca Majeurs, any organizatisn
Zay invoks Disputa Resoluticn Fursuant to Secticn X of the
Settlanent Agraement.

¢ If perfcrmanca of this MOU
1s dalayed because any Party finds it necsssary t3 maka

modifications ts address an unanticipatad occurrancs wnich zay
cause a delay of mors than twe weeks, such modifications shall be
davelcped and izplementad By Shell in consultation and
CScperaticn with the Army. Any disputas not resolved informally
shall bs rssolved pursuant o the provisions of Pare XIV.
Furthar, if Shell anticipatas the dalay rasulting from any such
zedifications will necassitats the extansion of a Ceadlins, it
shall rsquest such an extansion in accordancs with Section XXVI
of tha Federal Facility AgTresenment.

F. knatlecsed Activitiesa: To tha extant that thas
unanticipated occurranca does not necessitata delay in any
discrats porticn(s) of tne activities provided in Pare VI, such
porticn(s) of the activitias shall Procaed as originally provided
in the MOU irrespective cof tis need for nodification of cthar
Parts cf the MOU.

XI. SHELL ACCESS TO ROCXY MOUNTAIN ARSFNAL
Shell and its Contractors shall be afforded accass ta
all ralevant porticns of the RMA in order to perferm its ,
cbligaticns under the MOU pursuant to the tarms and conditicns of
the Accsss and Usa Agrsenment attached as Exhibit F tz the

Settlement Agrseament until such tine as the Army and Shell
exscuta an applicanle Supersading agrsement. ’

XII. DQISPUT® RESOLUTION AND JUDICTAI REVIFW

A. Risputs Regolution: Any disputs vhich arises in
connecticn vith this MOU Ray be submittad for resolution pursuant
to Section X of the Settlament Agresement. Prior to any such
subzissicn, Shell and the Arzy shall neet and attampt to resolve
the dispute informally.,

B. aRdicial Review: 1. Judicial raview of issues arising
in connection with this MOU shall he cbtained pursuant ts Sectien
XI cof the Settlement AgTasement.

2. The pendency of any dispute shall not affact the
responsibility of the Unitad States or Shell to continue their
involvement in the assessment, selection, design and
inplementation of Response Actions, or discrasta portions of
Response Actions, noct subject to such disputa.




XIII. GENERAL

A, This MOU shall csntinue in effact ag rs a
specific scope of Work until the Aray, pursuanc TS Subpare VI.E.,
dCCapts Shell’s work Pursuant ts this MOU, and the rsinbursement
CT Payment has been made Pursuant ts Paret IX.

e

B. Hodigicazion: Any provision of this MOU or of any scope
Qf Work may ba Boedified ae any time by both Parties’ AGTeenaent.
Any modification muge: (1) be in writing: (2) snow the datas
signed by the Partias: (3) Specify that it ig intended ts modigy
this MOU: (4) STtats the provisions of tha MOU tn pe nodifiad: ()

sStata ties new Provisicns: and (6) stats when tha new Provisicns
ars to be effsctive.

c. a:zg;;_g;_zxggn;;gn: This MOU shall beccme effactive on
the latar of itg axacuticn by thae Partias or thge Nty of the
Consent Decrse. A Scope of Work shall beccnme effactive, fina)l
and binding upen i:g exacution.

IN WITNESS WHEREOF, I have hersunder set my hand ag ap
autherizad Tspresentative cf the Unitad Statas Departzent of the
Arzy.

e,

vace: //23/ 57 s Lol

“Tavis D. Walkar

Deputy for Environzment, Safaty
and Occupaticnal Health

IN WITNESS WHEREOF, I have Rarsunder get RY hand as an
authorized reprasentative of Shell 041 Caapany.

Data:

R.G. Dillara
Vica Prasident




XIII. GENFRAL

A, I8rm: This MOU shall csntinue in effect as to ,
Specific Scope of Work until the Aray, Fursuant ts Subpare VI.E.,
Accapts Shell'’s work PUursuant ts this MOU, and the reizbursement
CT Fayment has been made Pursuant ta pPart IX.

3. Modigficavion: Any provision of thig MOU or of any Scope
ef Work may be Rodifiad ac any tize by both Parties’ agreement.
Any modificatisn muse: (1) be in writing; (2) show the daee
sSigned by the Parties: (3) Specify that it ig intanded 2 medigy
tlis MOU: (4) stats the PISVisions of the MOU ts be modified: (S)

Stata the nev provisions; and (6§) stata when the new Provisions
ars tS be effactive.

o zzzggz_gx_:x;gnzzgn: This MOU shall becone effactive on
the later of its exXsacuticn by the Partiass or tha entry o tha
Censent Decrse. A Scope of Werk shall become effactive, final
and kinding upen its exacution.

IN WITNESS WHEREOP, T have hersunder set Ry hand as an

authorized Tspresentative cof the Unitad Statas Cepartzent of the
Aray.

Data:

Lavis 0. Walkar
Deputy for Environment, Safaty
and Occupational Health

IN WITYESS WHEREOP, I have hRersunder set 2y hand as an
authorized raprasentative ef Shell 04l Cempany.

Data: 2/”-/97 %x,(ﬂ,t/
R.G. Dillara
Vica Prasident




SCOPE OF_ WORK

Shell will perform the following activities as lead party for
implementation of the Northwest Boundary System Long-Term

Inprovements IRA.

1. Prepare both the Draft and Final Implementation
Documents for Northwest Boundary System Long-Term
Improvements IRA for review and approval by the Army

and implement the IRA.

2. Execute the detailed work plan for the selected

response action, which will include the following:

a. Construction of seven additional alluvial ground-
water monitoring wells; five located in the
vicinity of the new extraction and recharge well
fields constructed under the Short-Term Improve-
ments IRA, one located in the reinjection well
field north of the NWBS treatment plant, and one
located offpost downgradient of the reinjection
well field. This activity will include
revegetation of areas disturbed during well
construction. 1In an effort to reduce long-term
maintenance activity, areas that would require
mowing will be seeded solely with short grass

species.

b. Water-table monitoring, including collecting and
evaluating water-level data from 165 wells
(including 7 new wells) at a quarterly frequency.

c. Water-quality monitoring of the alluvial aquifer,
involving collection and evaluation of data
utilizing:




- 10 extraction wells (even-numbered) monitored
for the presence of dibromochloropropane
(DBCP), dicyclopentadiene (DCPD),
diisopropylmethyl phosphonate (DIMP),
trichloroethene (TRCLE), organochlorine
pesticides (OCPs), and total trihalomethanes

(THMs) at a semi-annual frequency;

- 38 monitoring wells and 10 extraction wells
(odd-numbered) monitored for the presence of
the above-referenced compounds at a quarterly

frequency; and

- 12 monitoring wells monitored for the
presence of OCPs at a quarterly frequency.

Water-quality monitoring within the treatment
plant, involving collection and evaluation of data

utilizing:

- Plant influent and effluent sampled quarterly
for all six analyte groups listed under
Item 2.c;

- Plant influent sampled annually for RMA
target analytes and GC/MS unknowns; and

. Plant effluent sampled annually for RMA
target analytes, GC/MS unknowns, metals, and

anions.

Periodic review of program results to assess
adequacy of the monitoring network, including
preparation of a report containing a one-year
evaluation of overall system performance.




Perform all work required for the implementation of the
Northwest Boundary System Long-Term Improvements IRA as
described more fully in the Implementation Document for
Northwest Boundary System Long-Term Improvements IRA
(within which this scope of work is included),

including the following:

a. Procure all required materials and subcontractors.

b. Provide supervisory and construction labor to
manage subcontractors for the installation of
wells, revegetation of areas disturbed during
construction, and laboratory analyses of samples
collected.

c. Perform activities described in this paragraph 3
in accordance with the work plan, basis of the
estimated cost, schedule, technical specifica-
tions, drawings, and health and safety
requirements set forth in the Implementation
Document for Northwest Boundary System Long-Term

Improvements IRA.

Shell has contracted with Morrison-Knudsen Corporation
(MK) for performance of Items 1, 2, and 3 above and any

approved modifications thereto.

Shell will submit forty (40) copies of the Draft
Implementation Document for Northwest Boundary System
Long-Term Improvements IRA to the Army. Within 5
working days, the Army will issue these copies to the
Organizations and State. Following a period of review,
a meeting will be held to discuss comments regarding
the document. Shell will submit forty (40) copies of
the Final Implementation Document for Northwest
Boundary System Long-Term Improvements IRA to the Army




within 20 working days of the meeting. The Army will
distribute the document to the Organizations and State
within 5 days of receipt from Shell.

6. During performance of the monitoring plan for this
Interim Response Action, Shell shall submit letter
progress reports to the Army summarizing work performed
versus work planned, highlighting major items
completed, and updating the schedule until the Interim
Response Action is completed. Reports will be
submitted on a monthly basis during ceonstruction, and
thereafter on a quarterly basis following each sampling
event. 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 nd as an authorized
representative of the United States Departgént of the Army.

pate _ Wev b o~ /8 e/ / bonr T /)&A

Deputy Program Manager

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

vate Mzl & 799/ Wi76 /

Ma#fager Projects;/Denver Site
Project




3.0 MONITORING PLAN

Survey: The locations of proposed new monitoring wells will
be surveyed prior to construction, with as-built location

and elevations surveyed following construction.

Health and Safety Monitoring: The general nature of
subsurface contamination has been characterized from
previous investigations in the Northwest Boundary System

area, and is reflected in the protective measures outlined

in the Task Specific Health and Safety Plan.

All construction and subsequent quarterly monitoring
activities will be monitored by Health and Safety personnel.
Should results of Health and Safety monitoring warrant
further investigations, additional testwork will be

implemented.

Monitoring Program:

A. Treatment Plant Monitoring

The treatment plant monitoring program consists of the
collection of water samples for chemical analysis, and
the collection of plant information such as flowrates
and carbon inventory. These data are combined to
assess the operating effectiveness of the treatment
plant. The treatment plant monitoring program is not
meant to be static in nature. Modifications to this
program may be required based on operational and
analytical observations. Evaluations of this program
will be performed periodically and changes will be made
as necessary. Any modifications to the treatment plant
monitoring program will be reported to the
Organizations and State.

-18~-




In order to obtain data which are compatible with
previous Army sampling schedules, quarterly plant
influent and effluent samples will be obtained and
analyzed. The first six compounds or compound groups
listed in Table 3-1 will be the target analytes for the
quarterly influent and effluent sampling. Table 3-2
indicates the sample locations, sample identifications,
and analytical methods for the quarterly sampling

program.

TABLE 3-1

Monitoring Program Analyte List

Dibromochloropropane (DBCP)
Dicyclopentadiene (DCPD)
Diisopropylmethyl phosphonate (DIMP)
Organochlorine Pesticides (0OCPs)
Trichloroethene (TRCLE)
Trihalomethanes (THMs)

RMA Target Analytes

GC/MS unknowns

Metals

Anions

TABLE 3-2

Quarterly Water-Quality Sampling Program

Sample Location Sample ID Analytical Method

Plant Influent PWININI PMRMA
Plant Effluent PWEFEF PMRMA

Notes:

lplant influent samples can be obtained from any influent
tap on an operational adsorber, upstream of the prefilters.
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| Notes:

To provide a complete view of the water quality at the
NWBS, samples will be obtained once per year for the
plant influent and effluent. The annual sampling from
the adsorber ports will be the same as for quarterly
sampling. Sampling from the influent/effluent is
detailed in Table 3-3. PMRMA procedures will be used in
this part of the sampling program.

TABLE 3-3

Annual Water-Quality Sampling Program

Sample Location Compounds
Influent (PWININ) Organic RMA target analytes, GC/MS unknowns

Effluent (PWEFEF) RMA target analytes, GC/MS unknowns, Metalsl,

Anions?

lMetals = ¢cd, Cr, Cu, Pb, Zn, As, Hg, Se

2Anions = F, Cl, NIT (NO; + NO,), SO,

Aquifer Monitoring

The NWBS well monitoring program includes water-table
monitoring and water-quality monitoring both on a
quarterly and semi-annual basis. Additional monitoring
will be conducted, as required, in response to
operational changes or events such as an extended
system shut-down. Since the distribution of
groundwater contaminants is expected to change as the
modifications made during the Short-Term Improvements
IRA influence contaminant migration, the monitoring

-20-




program is intended to be flexible and will be revised

when conditions warrant.

l.

Water-Table Monitoring

Water-level measurements will be taken in 165
wells each quarter just prior to commencing the
well sampling program. Water levels in 84 wells
located near the NWBS, indicated as List 1 on
Table 3-4, will be measured within one day to
minimize the effect of variation in operation of
the main system on the mapped water-table surface.
All 165 wells shown in Lists 1 and 2 on Table 3-4
and shown on the drawings will be measured within
a maximum of two consecutive days. Fifteen
monitoring wells are located offpost. The Army
has obtained long-term access agreements for these

wells.

Water-Quality Monitoring

Groundwater samples will be collected from the
extraction and monitoring wells at the frequencies
and for the analytes indicated on Table 3-5. The
locations of wells are shown on the drawings. Of
the 20 extraction wells, the 10 odd-numbered
extraction wells will be sampled during each
quarter. The 10 even-numbered extraction wells
will be sampled during only the second and fourth
quarters. All three new extraction wells in the
southwest extension may not be operated at once;
therefore, samples will be collected from only

those wells that are normally in operation. All
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List 1 Wells

22003
22004
22005
22007
22008
22009
22010
22015
22016
22017
22018
22019
22021
22034
22035
22036
22040
22042
22043
22044
22045
22051
22052
22053
22056
22057
22059
22060
22061
22062
22063
22064
22065
22066
22067
22069
22070
22071
22072
22073
22075
22076
22077
22078
22081
22501
22502
22504
22505
22506
22507
22508

Water-Table Monitoring Program

22511+

27002
27004
27005
27006
27007
27010
27011
27045
27062
27063
27064
27065
27066
27068
27069
27070
27071
27085
27086
27089
27090
27502
27503
27504
27520

37330
37331
37332
37333
37386
37600%
84 Wells

TABLE 3-4

-22-

List 2 Wells

22001
22011
22049
22054
22082

27003
27008
27009
27037
27042
27043
27044
27053
27056
27059
27072
27073
27074
27075
27076
27077
27078
27079
27080
27083
27088
27091

27318
27319
27320

27422
27423
27424
27425

27501
27505
27506
27507
27508
27509
27510
27511
27512
27513
27514
27515
27516
27517

27518

27519

27521

27522

27523 %
27524%
27525%
27526% g
27527%

28002
28003
28004
28005
28006
28007
28008
28009
28011
28012
28013
28022
28023
28519
28520

37334
37335
37382
37385
37436
37437
37438
37439
37441
81 Wells

165 Total
Wells

*New monitoring
well proposed
as part of the
IRA.




50 monitoring wells listed on Table 3-5 will be
sampled each quarter initially. The number may be
reduced when the effects of the IRA modifications
have been demonstrated and the system has

stabilized.

Since dieldrin is the only contaminant present in
the vicinity of the southwest extension, OCPs will
be the only analyte group sampled from selected
wells within this plume. The new extraction wells
and two monitoring wells upgradient of the new
extraction wells will be sampled for the complete
analyte list. Table 3-5 specifies the 12
monitoring wells in which OCPs are the only

analyte group of interest.

Wells located west of the western edge of the
primary contaminant plume will be used to monitor
the potential westward migration of any additional

contaminants.

Hydrogeological Services: A hydrogeologist (or designee)

will be onsite to log information on borehole lithology and
well construction. The hydrogeologist will also manage all
monitoring activities under the IRA following submittal of

the Final Implementation Document.

Revegetation Management: A natural resources specialist

will be onsite to supervise soil preparation, seeding, and

mulching in areas disturbed by well construction.
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TABLE 3-5

Aquifer Water-Quality Monitoring Program
EXTRACTION WELLS

List 1-Extraction Wells Sampled Quarterly--ANALYTE LIST SHOWN

BELOW
22301 22311
22303 22313
22305 22315
22307 22317
22309 27319
10 Wells

. List 2 - Extraction Wells Sampled During the Second and Fourth
Quarters —-— ANALYTE LIST SHOWN BELOW

22302 22312
22304 22314
22306 22316
22308 27318
22310 27320
10 Wells

MONITORING WELLS

List 3 - Monitoring Wells Sampled Quarterly —-— ANALYTE LIST SHOWN
BELOW EXCEPT WHERE NOTED “OCPs ONLY

22010 27526%1 Note:
22015 27527#%1 locp analysis only
22016
22017 280021 *New monitoring
22018 280031 well proposed as
;38;9 285191 part of the IRA.
1 28520
22059 ANALYTE LIST
22501 37330
22507 37331 DBCP
22508 37332 DCPD
37333 DIMP
27003 37334 OCPs
27005 37335 TRCLE
27010 37382 THMs
27053 37385
27072 37386
27085 374361
27086 37437}
27091 37438
27502 37439
27503 37600%
275041 50 Wells
27505
27517
27519
27520
27521
275221
27523%1
27525%1
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Health and Safety: A Health and Safety representative will
be onsite to monitor well construction and follow-up
monitoring activities to ensure worker's safety and health
and identify the presence of any potentially hazardous
compounds that may be encountered.

Quality Assurance/Quality Control (QA/QC): Periodic field
surveillance of construction and subsequent monitoring
activities will be performed by QA/QC personnel, with audits
performed by the project QA/QC management.

Reporting: The Construction Manager shall prepare Daily
Construction Reports during well construction 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 Section 2.0, work
summaries will be presented to the Army on a regular basis.

Organization: An organization chart for construction and

monitoring under the Northwest Boundary System Long-Term
Improvements IRA is attached.

-25=
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4.0 ESTIMATED COST AND BASIS OF THE ESTIMATE

The Cost Estimate Summary shown below has been prepared for
implementation of the Northwest Boundary System Long-Term
Improvements IRA, as represented on the schedule shown in

Section 5.0. Included in the estimated costs are the monitoring-
well construction and development, water-table monitoring, water-
quality monitoring, and preparation of a one-year system

performance report.

All activities are defined in the enclosed specifications
(Volume II) and drawings (Volume III). The subject specifi-
cations and drawings are issued as part of this Implementation
Document for Northwest Boundary System Long-Term Improvements
IRA.

Subcontract labor costs are based on the prevailing merit shop
wage rates in Adams County, Colorado. Contractor labor costs are
based upon the average hourly billing rate of program personnel
applied to total labor hours. Prices for permanent materials and
services are based upon verbal quotations, written bids for
recent site work, and current contract price agreements. Prices
for such items as analytical services are subject to change.

Indirect costs for program management, Contractor's tools and
consumables, overhead and fee, and contingency are also included
in the estimate. The estimate has been prepared on the basis of
Morrison-Knudsen Corporation acting as program manager for Shell
0il Company and subcontracting work including well construction,
revegetation, and laboratory analytical services.

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 Level D personnel protection as
tabulated in Section 6.0.

-2 7 -




COST ESTIMATE SUMMARY

Wells Construction and Development
(including revegetation)

Water-Table Monitoring
Water-Quality Monitoring
Annual Report-Support

SUBTOTAL

Program Management, Overheads and Fees
SUBTOTAL

Contingency

PROGRAM TOTAL

-28~-

$ 25,000

7,500

270,000

4,500

$307,000

93,000

$400,000

40,000

$440,000
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TASK SPECIFIC HEALTH AND SAFETY PLAN REVISION 0
NORTHWEST BOUNDARY SYSTEM (NWBS)
DATE 01/17/92

1.0 INTRODUCTION/SCOPE

This Task-Specific Health and Safety Plan (TSHSP) provides the
basis for performing the Northwest Boundary System Long-Term
Improvements 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 ground-
water in the area that the work will be performed.

Chemical PEL

Aldrin 0.25 mg/m> (skin)
Chloroform 2 ppm

Dieldrin 0.25 mg/m> (skin)
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TASK SPECIFIC HEALTH AND SAFETY PLAN REVISION O
NORTHWEST BOUNDARY SYSTEM (NWBS)
DATE 01/17/92

Dicyclopentadiene 5 ppm
Diisopropylmethyl phosphonate None established
Endrin 0.1 mg/m® (skin)
Isodrin None established
Trichloroethene 50 ppm

Aldrin, chloroform, and dieldrin are considered potential
occupational carcinogens by NIOSH.

The concentrations of these chemicals in the groundwater
pose a small potential exposure risk to personnel involved
with activities that may involve contact with the
groundwater. It is anticipated that the primary potential
exposure risk is respiratory. Although a few of the
detected compounds can be absorbed through the skin and
mucous tissues, the detected concentrations are far below
the levels generally associated with adverse effects.
However, a potential cutaneous exposure risk may be present
if previously undetected substances are present or known
constituents are present in higher concentrations than

previously detected.

Concentrations of volatile organic compounds may accumulate
in confined spaces. Organic compounds may be further
volatilized by disturbance of contaminated groundwater.
Dispersion of the volatile organic compounds is anticipated
to occur in the ambient air before reaching the breathing

zone of personnel.

The symptoms of exposure to the chemicals known to be
present in the groundwater are similar although the

concentrations which produce the symptoms may vary.
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TASK SPECIFIC HEALTH AND SAFETY PLAN REVISION 0
NORTHWEST BOUNDARY SYSTEM (NWBS)
DATE 01/17/92

Volatile organic materials produce odors particular to each
compound, and the detection of any unusual odors should be
considered an indication of potential exposure through
inhalation. Medical symptoms produced generally depend upon
the extent of. exposure. Initial symptoms include irritation
of the mucous membranes of the nose and throat, eye
irritation, headache, nausea and dizziness. Long-duration
exposure to low concentrations, or acute exposures to high
concentrations of contamination may produce weakness,
vomiting, abdominal pain and central nervous system
impairment (manifested by tremors, numbness in the limbs,
lack of coordination, or unconsciousnessj. Long-term toxic
effects are documented for many of the compounds although
target organs and symptoms are varied and specific for each
compound.

2.2 Physical Hazards

Physical hazards related to this task include personnel
working with or in close proximity of heavy equipment,
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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TASK SPECIFIC HEALTH AND SAFETY PLAN REVISION 0
NORTHWEST BOUNDARY SYSTEM (NWBS)
DATE 01/17/92

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.

. Medical surveillance requirements, including recognition of

signs and symptoms which might indicate overexposure to
chemical hazards.

. Decontamination procedures.




TASK SPECIFIC HEALTH AND SAFETY PLAN REVISION O
NORTHWEST BOUNDARY SYSTEM (NWBS)
DATE 01/17/92

. Emergency response.
. Confined space entry procedures.
4.0 MEDICAL SURVEILLANCE

The basic requirements of the RMA Projéct 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 NWBS Long-Term Improvements 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).

Task PPE Level
Monitoring Well Construction Level D
Water-Level Measurements - Wells " "
Groundwater Sampling - Wells " "
Treatment Plant Sampling " "

5.1 Level D Personal Protective Equipment:

. PVC/Polyurethane steel-toed boots

. Cotton Coveralls
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5.2

5.3

. Hard hats
. Safety glasses with side shields
. Gloves

Level C Modified Personal Protective Equipment:

. PVC/Polyurethane steel-toed boots

. Cotton Coveralls (inner)

. Polyethylene-coated Tyvek coveralls (outer)

) Hard hats

. Safety glasses with side shields

. Latex gloves (inner)

. Nitrile gloves (outer); 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.

Level C Personal Protective Equipment:

. PVC/Polyurethane steel-toed boots
. Cotton Coveralls (inner)
) Polyethylene-coated Tyvek coveralls (outer)
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. Hard hats
. Latex gloves (inner)
. Nitrile gloves (outer); 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).

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.

Real-time air monitoring will be performed using direct-reading
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.
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REVISION O

Concentration in Breathing Zone*
Less than 1 ppm

Greater than 1 ppm,
Less than 20 ppm

Greater than 20 ppm

- Required Response

1)

2)

1)
2)

1)

2)

3)

Level D or Modified
Level C PPE.
Continue monitoring,
as necessary.

Upgrade to Level C PPE
Increase frequency of
monitoring.

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

necessary.

Cease disturbing
contaminated material,
evacuate area.

Notify Construction
Mgr. and H&S Mgr.
Determine extent of
airborne levels,
modify extent of
exclusion zones as

necessary.

*For five consecutive minutes; these levels are concentrations

above background.

Personal air sampling using NIOSH or OSHA methodology will be

performed at the discretion of the Site Health and Safety

Officer.
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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 task of well )
drilling, the exclusion zone will be a minimum of 25 feet in all
directions around the drill rig. Other work areas will be
delineated as controlled access work areas or general
construction areas to maintain safe working conditions for
personnel and visitors. 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.

-38~-




IMPLEMENTATION DOCUMENT
FOR
NORTHWEST BOUNDARY SYSTEM
LONG-TERM IMPROVEMENTS
INTERIM RESPONSE ACTION

VOLUME 2 ENGINEERING SPECIFICATIONS

FINAL

January 1992

Prepared by
Morrison-Knudsen Corporation
Environmental Services Group

Denver, Colorado 80203

Prepared for
Shell 0il Company
Denver, Colorado 80203




LIST OF SPECIFICATIONS

SPECIFICATION 02702 - ALLUVIAL MONITORING WELLS
SPECIFICATION 02936 - SOIL PREPARATION, SEEDING, AND MULCHING
SPECIFICATION 03301 - CAST-IN-PLACE CONCRETE




MORRISON KNUDSEN CORPORATION SPEC NO.: 02702
! ENVIRONMENTAL SERVICES DIVISION W.0. NO.: 2127-36
DATE: 01/21/92
ISSUE/REV.: O
PAGE: 1

SPECTIFICATION 02702

ALLUVIAL MONITORING WELLS

CLIENT: SHELL OIL COMPANY

PROJECT: ROCKY MOUNTAIN ARSENAL REMEDIATION PROJECT

NORTHWEST BOUNDARY SYSTEM ILONG-~TERM

IMPROVEMENTS INTERIM RESPONSE ACTION

LOCATION: ROCKY MOUNTAIN ARSENAL, COMMERCE CITY, CO




10.

11‘

RELATED WORK

REFERENCE STANDARDS

CONTRACTOR QUALIFICATIONS

ALLUVIAL MONITORING WELL DESCRIPTION
MATERIALS

EQUIPMENT

WELL CONSTRUCTION

WELL DEVELOPMENT

CLEANUP

QUALITY CONTROL

MORRISON KNUDSEN CORPORATION SPEC NO.: 02702
ENVIRONMENTAL SERVICES DIVISION W.0. NO.: 2127-36
DATE: 01/21/92
ISSUE/REV.: O
PAGE: 2
CONTENTS PAGE
1. SCOPE




MORRISON KNUDSEN CORPORATION SPEC NO.: 02702
ENVIRONMENTAL SERVICES DIVISION W.0. NO.: 2127-36

DATE: 01/21/92
ISSUE/REV.: O
PAGE: 4

4.

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, that
they are competent to construct a monitoring well of
the design provided by the Engineer. This evidence
should ensure that the Contractor will have sufficient
experienced personnel to construct the monitoring
wells. The Contractor shall supervise the well
construction including borehole drilling, well
construction, and well development.

ALLUVIAL MONITORING WELI, DESCRIPTION

A.

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

MATERIALS

A.

Blank Casing: Blank casing shall be new, flush-
threaded (ASTM F480 threads) 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 received in sealed bags, or steam
cleaned prior to use.

Well Screen: The well shall be completed with new,
flush-threaded (ASTM F480 threads) commercially slotted
PVC casing; 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 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 in the
Drawings. Well pack characteristics may be changed by
the Engineer dependent wupon subsurface geologic
conditions encountered during borehole drilling.
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D. Bentonite: Bentonite used shall be sodium cation base

8.

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 »potable water for use during
drilling operations will be identified by the Engineer.
The Contractor is responsible for transporting water to
each well site.

Protective Casing and Cover: A carbon steel pipe of
the dimensions shown in the Drawings shall be used for
the surface protective casing. The steel casing shall
have a metal, lockable cover (MAASS or approved equal).

Cement: Type I, II, or I-II Portland cement shall be
used for applications requiring cement.

EQUIPMENT

A.

WELL

Drilling of the alluvial wells shall be accomplished by
use of a suitable hollow-stem auger or other well
drilling rig not requiring drilling fluid for opera-
tion. The drilling rig shall have the capabilities of
successfully drilling and completing wells of the type
and size shown in the Drawings to a depth of at least
90 ft. The Contractor shall have the capability of
installing the required PVC casing string, well pack,
bentonite seal, cement/bentonite grout, protective
casing, and concrete well pad.

CONSTRUCTION

A.

General: Alluvial 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 in the
Drawings shall be drilled to penetrate approximately 1
ft into the Denver Formation. Sufficient depth into
the Denver Formation will be verified by the Engineer.
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Sediment samples shall be collected at the discretion
of the Engineer.

Well String: The well string, including the well
screen, blank casing, bottom cap or plug and top cap
shall be constructed to the dimensions shown on the
Drawings.

Well Pack: A well pack of washed silica sand shall be
placed from the total depth of the borehole to the
depth above the well screen specified in the Drawings.
The well pack shall £ill the annulus between the well
string and the borehole wall.

Annular Seal: A hydrated bentonite seal of the
dimensions shown in the Drawings shall be placed on top
of the well pack. A cement/bentonite grout shall be
placed from the bentonite seal to the level shown in
the Drawings. In uncased boreholes drilled to total
depth, well construction operations shall be conducted
continuously from the beginning of well pack placement
until the cement/bentonite grout is placed. Additional
cement/bentonite grout will be added as necessary to
maintain the grout 1level at the desired level. The
grout shall be machine mixed to the satisfaction of the
Engineer and shall consist of 20 parts cement to 1 part
bentonite with a maximum of 6.5 gallons of water added
per sack of cement.

Surface Completion: The surface completion, including
protective casing, well pad, and final surface grading
shall be as shown on the Drawings. The protective
casing shall be placed in a boring that is at 1least
8 inches in diameter.

Well Drill cuttings: Well cuttings produced from the
saturated zone during drilling operations shall be
considered potentially contaminated. These cuttings
shall be secured in 55-gallon steel drums provided by
and disposed of by the Engineer.

Surveying: The elevation and location coordinates of
the northernmost point on the top of the PVC casing on
the alluvial monitoring wells will be surveyed by the
Engineer.
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10.

11.

WELL, DEVET.OPMENT

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 or pumping 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 water discharged during surging of
all screened well sections is essentially free of sand,
whichever is greater. Water removed from a well during
development shall be visually monitored for sand
content and turbidity. In any case, a minimum of five
(5) times the estimated water contained within the
borehole (assuming a porosity of the well pack of 0.3)
shall be bailed and/or pumped from each well during
well development. 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 by the Engineer.

CLEANUP

A.

At completion and before acceptance of this work, all
equipment, surplus materials and rubbish shall be
removed, leaving the site 1in a neat, presentable
condition acceptable to the Engineer. The Contractor
shall take precautions to prevent fuel or lubricant
spills on the ground surface; and shall be responsible
for remediating to the satisfaction of the Engineer any
spills that do occur.

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
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the Engineer no 1later 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 material
quantities and placement depths for well construction
and depths to the water table and Denver Formation.
The Engineer will also provide a geologic log for each
borehole drilled.
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SPECIFICATION 02936

SOI1, PREPARATION, SEEDING, AND MULCHING

A. This specification and other Contract Documents cover
the establishment and maintenance of vegetation over
the final graded surface. The Contractor shall furnish
materials, equipment, and labor to complete preparation
of the seedbed, seeding, and establishment of erosion
protection in areas where new monitoring wells are

constructed.
B. Certificate of Compliance: The Contractor shall

provide written certification that the labor, equipment
and materials defined in this specification and on the
Drawings have been completed in compliance with said
specifications. This certification shall be provided
to the Engineer upon completion of the work and prior
to acceptance.

RELATED WORK

A. The following related work 1is covered 1in other
specifications:
1) Alluvial Monitoring Wells (Specification 02702)

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.

CONTRACTOR QUALIFICATIONS

A. The Contractor shall submit evidence to the Engineer
including a summary of relevant experience, that they
are competent to complete seedbed preparation,
fertilization, seeding, and establishment of erosion
protection. The Contractor shall supervise the work
specified herein. The work described above shall be
completed to the satisfaction of the Engineer, who will
determine the quality of work.
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5.

GENERAL REQUIREMENTS

A.

B.

Seedbed Preparation

1) Chiseling: Chisel to a depth of 10-12 inches.
The Engineer will approve the type of equipment
used.

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

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

a) Nitrogen - 35 lbs/acre

b) Phosphorus - 35 lbs/acre

c) 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

1) Seed Mixes

Mix #1:

Seed mix for surface disturbances which will not
receive maintenance (mowing).

Lbs. PLS/
Scientific Name " Common Name Variety Acre
Bouteloua gracilis Blue Grama Hachita 0.8
Pascopyron smithii Western Wheatgrass Arriba 4.0
Buchloe dactyloides Buffaloe Grass Sharp's 11.7
Sporobolus cryptandrus Sand Dropseed 0.08

Total 16.58
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Plus 0.01 PLS of each of the following:
Erysimum asperum Wallflower
Gaillardia aristata Blanket Flower
Linum lewisii Blue Fax
Helianthus annuus Annual Sunflower
Achillea lanulosa Yarrow
Mix #2:
Areas to be maintained by mowing:
Lbs. PLS/
Scientific Name Common_ Name Variety Acre
Bouteloua gracilis Blue Grama Hachita

Buchloe dactvloides

2.0
Buffaloe Grass Sharp's 10.0

Total 12.0

2) Application Rate: (Refer to Species List)

Dependent on area to be seeded.
3) Seeding Depth: 1/4 - 1/2 inch

4) Schedule: Seed shall be applied as soon after
construction as soil conditions will allow.

The equipment and method used to seed will be approved by the

Engineer.

C.

Erosion Protection

Mulching: Following seeding, complete mulching to
minimize the potential for soil erosion. Mulch shall
be free of mold, mildew, and weed seeds; and will be
inspected for approval by the Engineer prior to
application.

1) Mulch Type - Grass Hay

2) Application Rate - 2 tons/acre
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3) Stem Length -~ Minimum of 4-6 inches (prior to
crimping)

4) Following application, mulch shall be crimped into
the soil. The equipment used will be approved by

Engineer.

Some hand work may be necessary in close proximity to
wells and other surface structures. This work would be

conducted at the direction of the Engineer.
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SPECIFICATION 03301

CAST-IN-PIACE_CONCRETE

A. This specification and other Contract Documents cover
the placement of cast-in-place concrete for aprons at
new monitoring wells added to the Northwest Boundary
System monitoring network. Design details are
presented on the Drawings.

B. Certificate of Compliance: The Contractor shall
provide written certification that the labor, equipment

and materials defined in this specification and on the
Drawings have been completed in compliance with said
specifications. This certification shall be provided
to the Engineer upon completion of the work and prior
to acceptance.

RELATED WORK

A. The following related work 1is covered in other
specifications:

1) Alluvial Monitoring Wells (Specification 02702)

REFERENCE STANDARDS

A. Organizations whose standards are referenced herein
include the following:

1) American Concrete Institute (ACI)
2) American Society for Testing and Materials (ASTM)
B. For standards referred to in ACI 301, the edition and

supplements in use and currently available at date of
this specification shall apply.
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4.  CONTRACTOR QUALIFICATIONS

The Contractor shall submit evidence to the Engineer,
including a summary of relevant experience, that they are
competent to complete concrete work as described in this
specification and shown on the Drawings.

GENERAL REQUIREMENTS

A. 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.

B. Earth Compaction: The earth upon which each of the
well aprons will bear, shall be undisturbed soil.

MATERTIALS

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

B. Portland Cement: ASTM C150, Type I, II, or I-II.

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

D. Aggregate: 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.
FORMWORK

Prior to concrete placement, forms shall be approved by the
Engineer for compliance with the plans and specifications.

FINISH
Trowel finish the concrete aprons at wells.
CURING

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




IMPLEMENTATION DOCUMENT
FOR
NORTHWEST BOUNDARY SYSTEM
LONG-TERM IMPROVEMENTS
INTERIM RESPONSE ACTION

VOLUME 3 ENGINEERING DRAWINGS

FINAL

January 1992

Prepared by
Morrison-Knudsen Corporation
Environmental Services Group

Denver, Colorado 80203

Prepared for
Shell 0Oil Company
Denver, Colorado 80203




MORRISON KNL

SOVSOTOSKINNOD SAVAV — VN358V NIVINMON JOfo08

NOLLOV 3SNOdS3H WIHILINI
SINIWIAOHIN WHIL-ONO'
W3LSAS AHVONNOS 1S3IMHLHON

Tvi3a TI3M SONINOLINOW €00-2-¢L

WHOMIIN ONIJOLINON INVId INFNIVIML Z00-Z-2L

SHNOMIIN ONINOLNOW ALIVND ¥3LVM ¥34INOV/TN8VL ¥3ILVM 100—2-2L
NOLLYNIAVINOD ¥3ILVMONNOY¥O 40 NOLNBRIISIO Z00—-1-2L
NOLLVHNOIINOD T1aVL H3LVM 100—1-2L

ONIMVAA T1LLL/1NOAVT TVH3N3O 100-0—-2L

J111L ONIMVAG ‘ON ONIMVAYQ

SONIMYHA Ol X3OM

MORRISC

NOLLYHOJHOD NISANNX NOSIIYOM




0 FOOlOlNF Ayl Nm\.v —\ 10 O;DO—OOOOmﬂ W HON | YONI| g NOULARISIA 31va A

A8 MAOY¥ddY 11vg 101d_GOVD VN T4 GOVD 1430} ¥S
- e oo} INON | e ool 7 15l wavat a0n Ganes |16/5H/ L1 ¥
l2le MAN ST NIV 311 NOILVINIWI 1dN
< ow wscu ion] g ool g g /1NOAVT TWY3N3D wixayl / |sw 404 GINSS| z6/12/10{ 0
Vil SININIAO¥ANI W¥3L-ONOY
NOLLVHO __..dﬁ_oo %naai_ _iaszm_oa.::o.‘._ NILSAS AMVANNOE LS3IMHLIYON
NS @ ANVANOD 10 TI3HS

SS300V HOLOVHINOD dVWN NOLLYJO

34 KNUDSEN CORPORATION
RRISCN KNUDSEN CORPORATION




MORRISON KM

‘S80S9

L ]
°
2 s
ovosac?
o

- 000061

I

!
c—._:nAo\‘

\

. G
trolic®

6L 0Lis lld

(
\

S
\ %
S
1]
060

— 000261

N -

000961

0005412
NOUYHOJNOJ NISGNNX NOSRIHON

000tL£1T

MORRISON |




1661 ‘T ONV L 1SNONV QIYNSYIN STIATT d31VM

(Q3¥Y3ANI I¥3IHM QIHSYA) YNOINOD 14 G -
(Q3yYIINI I¥IHM QIHSYA) ¥NOINOD L4 L -

0 100-4-2L a tosa] Tl S ol MO OOME 0 1 o] * | || 0 I U
MIN ST NOILVININT TdNI
sann 33080 swom| 8 aoomol 48 neva F1avL HILVM L] / s 204 GINSS| ze/iz/10{ 0
Vil SININIAO¥AWNI WYIL-9NO1
OO SIUMEE V. W3LSAS AMVAONNOS ISIMHLYON
NOLLYHOJHOD N3SANNM NOSRHONW ANVANOD 10 TIHS
- 1334 NOILVIF¥dYIINI NI 43SN 1ON | 6SYOLS
—— s VIVG SNOTYWONY ‘113m QIUNSVIN ° T13IM Q38NSYAN °®
0081 006 0G¥ O T13Im o

TYNVO ¥0 WV3HLS — - —
TIVM AUUNTS em——
AYYANNOE NOILO3S — — — — —
AYVANNO8 VY
avoy

aN3aoI21

000981

RISON KNUCSEN CORPORATION

B6'6LIS,

PLBLLG,

@Y 980C
860¢ _ Hu% “®zees e

£0980S

9°'L605 @
ecL 80. 9'L60S
'.hgn. ho.h§

[ — 000881

RISON KNUDSEN CORPORATION



MORR!

(sa/01) 9950
\oLze

AS\saﬂnnml (08/%) s00 11

G.\e 80v0
080£Z

— 00006}

olew/11) 1@
[y 40074 *

*ﬂ\.s $00 1N o
’ Lzoze

=
7 o ® (/) w0 n
\\ 35724
7
i
2 (os/g) soo 11
f coeLE
A
. 00 11
\ A\ Viy
(10/6) s0'0 11
e (sa/11) s0°0 10
zesic®
:\\;
y
e
?u\nv soon 7
on:n /
/ / ’
\.\ \\
\\\ \\ \\ ’
S -
e
- \

(1e/5) 1600
iy Ji 4

(1e/2) 1000
° [~ 2 ¥

(8a/11) fd n \

seciC o -

(16/5) so0 1
6CVLC 0

e ,,7

|
_
_
_
|
|
,
L
N
N
_
_
_
_

(1e/£) s00 11®
Y13

(18/£) s00 N
® orwLe

\/
3

¥4

— 000Z61

RN
Py \\'/
- S~—
s — 000¥61

000LL12

000SLIZ

NOUYNOdY0D N3SANNX NOSRIYON

‘
000££12

000961

00oLLiZ




0 200-1-¢cL R 26/ w&\ P%n_ v OMQ'0Z000MIE = ol | e NOLLAINOS3A ava A
A MIGNNN_ ONWVXA INIJWNOD ANV
o uz%_ﬂ.m SQ%MMa zo;<z_zﬁzom_ommz;oz:omo / |yl / |sW MIN3Y HO4 G3NSSI 16/SL/Vi| ¥
M S NOHLVLININITdNI
\GENON wioml A8 @OID 18 NAHG NOILNGIMLSI] wWiMdL / [ 404 a3NSSI z6/1z/10f O
vyl SINIWIAOHAWNI W¥3IL—-ONOT
NOLLVHO =§_OO SIANES .!a...aﬂ_ow.ag__ _O,__.m)_ W3LSAS AMVANNOB LSIMHLHYON
NSO @ ANVANO3 HO TI3HS
Tiam maNn - [O]
ﬂvlklmmﬂh_m SSIINN 1661 Pm:o:mm%_ﬁﬂ«m mﬁmn ) T SHOR T
£v0LC Tam Nowovaa ¢
T1IM ONIMOLINOW Q31dNVS
008l 006 0S¥ 0 ¢ T13M ONIMOLINONW O
</b6n NI TYNVD HO AVAYLS — - - —
SNOILYHINIONOD NRQT31Q 031S0d 15 TIVM AYHNTS eeme—
NVYHL ¥3LV3d9 =
NVHL SST1 = U1 AYVYANNOG NOILO3IS — — — — —
AYVANNOY VINY
Q3VYIINI 3¥3IHM G3HSVA avod
80 3A08V H3ILVMANNOHD NI .
SNOILVHINIONOD INNId NIG13I0 LLLLu « YEREN
_ //‘ 000981
o \ A
» . (88/01) ©¥E0
[ X4,./24
U NN o / \ \ °
> AN o |
L/ (®/00) ov0
’ (e8/01} 0’1 .uo P wN
o 1e0Lz V%
e AN 9
. gon | NhaGI3Ia ) .
INVNINVY LNOD / o
o ° // (e0/01) TU'0 _ — 000881
. AHVWIHd 2 ) o
o 816z L/ o
/ : (/2 oo 1 °
z © ° zio §soon X
: UL L (G i S g
m ¢ N / - s ° m
m ’ ’ H m_ & / 900 1 \ 8
o o (e/v) o /
2 - : /\ el otmd T 2




~n )
£0CLZ

Iy MLz =~
saz soczo \ / 800LZ
sz Yo -
900L2 / |
zoscze cnw. MxNK M o Non - \ / 000061
10622
82«@...8& Q g
/ S00.Z © ° T
o0z Y ™
Ny Y N
otoLz ® o \
) en—.h_o e
|
_
__ wrice
__ Levise | — 000z6L
|
secice
| ¥4
|
!
_
|
“ T T
sesiS e ) \\ T
_
L\ =
I 1
P | ﬂ \ 000¥61
\ |
|
_ v
|
6CHLE P
\ /// i
s - . ~ \\\
\ .ﬂ//l\\\\
b\
_ AN
— h
_ _ 000964
000£41LZ 0001442

NOUVHOJYHOZ N3STGNNN NOSRINON

MORRISC




* UON | HONI
o 100-¢~-2.l R 26/ uﬂa\ F%..._ oovo|  OMA0C000MIE ol 3 | | S| e NOLLAINOS3 ETC P
A -mmon owesof  3NON | Ond SYJOMLIN mansatl / sl panas oo O e ie/si/1| v
icle MIN ST ONIHOLINOW ALrvD NOILVINGT 1dNI |75/
— swou| s eoso] g g H3IVM ¥34INOV/IavL ¥ILVM L] / s 04 QNSS! ze/i1z/1of o
Vil SINIWIAONAWI WHIL—9NO1
NOLLVHO __.35_8 Bosﬁasa.z_ _i.o..zm_oﬂ_ A ION W3LSAS AYVANNOS 1SIMHLYON
N ANVANQD 110 TI3HS
1334 TI3M JOYVHOIY &
———— s | TIEM NOLLOVMLXI Av
008l 006 0Sv O </ 113M ONINOLINOW O
13m MGN *Ro WNVD 4O WVANLS — - - —
ONRIOLINON T18VL HILVM o TIVM ABINTS e
ANV ALMYND ¥31VM A¥VONNOG NOILO3S — — — —
ATNO ONIYOLINOW 318V1 ¥3LvM o) AMVANNOE YNY
AINO ONIMOLINOW ALNVND ¥3LYM o avoy
ANIDIT
_ -— 00008
° o TYOLTZ
oz °
£Y0LT O
oLE0LT wN
cionz
. mmmm* zowz ?
1108z ®
sz © "oz o ozeez © eooez © — 000881
NN wooez ® \
XKozssz co0az ? ’
/ i €082 o
m X \ SLOLTL 0 g4z @ nﬂ”ﬂ” couze LISz e sisez o moo-«oo“.ouc m
m N / "2rze m
N ¢ >N @ >
N N T g .w :
[§ 724 o
m / © ° Uz o / !.k%c.ﬂ.@ 82& £008Z N
W moez o /o,xbhuc / W
H // ° £sz e / zow ¢ *eﬂw« e S «N_“
m ,o Loz o 95042 Mnoao / / soocz S5 o m
N \ w0z o \ Ve . V4 Y \\ﬁ J * L 000061
_ B it \ oo Zoscze  ozsiz @ Keesiz / _




SURRY WATER

7P -1 SPENT CARRON

MORRISON KNUDSEN CORPORATION

7P -L SPENT CARBON

0-60 PSIG

NN

MORRISON



nL Z6/v1/10

YON

&) ¢00-¢c-¢cL AR (BAONddY V0 101d_ 0avd o;o.opooooouwé T4 OvD 3 | 110 zmuu A8 NOUdISIa v A
B 1212 S a]e cence YHOMLIN ONINOLINOW ML / S MG H0J G3nsY [16/34/11) v
MIN Sy NOLVININITdNI
\aanon w300 som] 8 @oo3ol e Revad INVId INJNLVINL anaLl / s 04 GINSS| z6/1z2/101 0
vl SINIW3IAOHAWNI WAIL—9INOT
NOLLYHO __..._oﬁ_ou S3NNES i.:ﬂ-a:zm_om_::o_,_ WILSAS AMVONNOS 1SIMHLYON
NISANNI @ ANVANOD 110 TI3HS
s ééu“hmm m.m JAVA NOHJIS-LINY 2 m
Xowo woos 2 wuaau s [ig]
T . gy T
1od NS :§E§ uu.wwwwo:uo!x_m p— T
o § onss 4
) o — g
s vorce /n AWA I e —
. ,gﬁgg.%@ WA XM e
_hd e I TV e
Y WA T ©+I v LG l-Z:I
AWA AT won omd In.l
M @l#l WA U e
=« aNOTT
3
N
v
H
N3 ol
-M‘ dWd N ROUS
3
AH’ EXF I .PG. e ‘_?.
VS INGTUD 0L Z1 .a—lllm,
: :
m USd -0 m
8 8
= &
2 :
g g
g &
g + 3
_ L' s .




MORRIS

SH3IVAS 107S ¥/L ANV
S101S 40 Smod (9)/m ‘a3av3uHL

_ HSNT4 "ONISYD Q3LL0TS OAd O HOS

‘via .2 ‘"WON (,020°0) 101S 0Z

J0H3YO8 'VIQ .9 'NIN

ONISYD MNV18 d3AV3IYHL HSN14

OAd 0¥ HOS VI .Z 'WON

= | —_ —HM.._
m —_ ..m...
z ZANIN 1
E= N _,..mu
Q .Ann.A
m 13 £
m M NNIANTTV _ *
— 4 3
> N
@ _
m 12
U
|
I |
_VH Ie,

JF10H d33m a3THa via v/t

VIS 31INOIN3E Q3LVHAAH

30vHO TYNIORO 40 ,0—.1 NIHLIM Ol
d30V1d ‘LNOY9 3LINOIN3A/ININID

S3avyO J3HSINIA % TYNIDINO

AMM ZMXZTM
- 9 x 9 y3Av1 (1)/M
WOIHL 9 X DS 0-.+

‘avd T1IM 313¥INOD

MOTI3A Q3INIvd
"ONISVO 3AIL0310¥d 1331S NO8¥vY)
0¥ HOS S X 'Vid .9 'WON

NOUVHOJHOD N3SGNNX NOSINNON

d3A00 T1Im 3718vH001

MORRISC




0 €00-¢-2.L R Nm\ww&\ _%h . OMQ'0¥000MIE - | ¢ | MEelHeT| e NOLLAI¥0S3a ava a3
A MIGNON_ONIMVYGD NON Sy ININAOD ANV
. I s 1a caiomac v13a man| | /| S MIIATY H04 dInssi|16/SL/LH Y
MIN S NOILVININT 1dAI
rann 1300 xuon] 8 ol e e TTIM ONINOLINOW Il / [s o4 Q3nes; z6/1z/10| 0O
Vil SININIAONNI WHIL—ONO]
g JVLNENOUANG W3LSAS AMVANNOS LSIMHIMON
NOLLYHOCMOO RO NOBRRON ANVANOD TI0 T13HS
Syl 59 00°0S6£/1Z] 00°01G/81] £2GL2
g8l 65 00°098€/1Z| 00016881 | 925/Z
g'Ge 85 00°069¢/12| 00°0S688l | Szs/z
8¢ 85 00°0865/12| 00°09¥68L| ¥2S/Z
qLL 6+ 00°0Gl¢/1Z| 00°0€0061 | ¢zS/z
cl Sy 00'G6EG/1Z| 00'GI0S6L| 00978
¢l 9t 00°0¥GGL1Z| 00'G¥8Z61 11G2¢
.o— ‘<- u z JJ
(13) SHId3d XOdddv S31VNIQ¥00D Sl
STIIM ONIHOLINOW VIANTIV
30S ON
f
-
— dvD WOLLO8 Q3QV3YHL—HSN14
; J\/zo_zzmou d43IAN3A OAd 0¥ HOS QMOS 3031d-3NO
m ONIQVYS 0Z-0l
9 MOVATIIM GNYS VOMIS QIHSYM
: £ _ :
2 =l :
8 . o 8
m > T a
3 =4 AL T m
: R~ . :




