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viciniiq?Map - see Plan. 

Pmperty Plat - see Plan. 

NoI-xmesarelccatedti~1OOOfeetofthewastedisposalarea. l 

Hwo-sF~gic study -Theclcsmeplentiludes fivegrmmdwat.s 
ny3nittning stati-. ThsNavyirkend~t~nmitmtheSeWellSoVer~ 
&seventitenyears,shbljshingbaselinecri~aimnedi~ely 

mmoftbeclosure. See attached letters 16 June 1988 by 
M.L. m, and Gordon J. Bosch. 

Exmmmatedalsfarclo!slIm~willbepmdedbycm~cap 
materialsan3cavered in specificam sectim 02200 '%arbme" and , 
t3ectkm 02201, "Liner sustem" . _ 

SoilQvercdmmddza~i soilcapmlsistsofsixinchesoftopsoil 
weranefootofgenesalsftefilloverafl~lelinersystem. The 
flexiblelinerqstefnan&&sofabenksnitelayexencasedin 
gededilefabric. Theben- 

IF' 
lqerpxuvideslaymwi~a 

pemmbiU*coefficientoflO- an/set. ProductinfoxmE~fmna 
anfomixgpmductisattached. 

Theclosurecap kxxxpmatsag~vmtingsyskm. Ax&m&of 
perforatedpipelocatedinapmneablelayerben8aththeimpmwablecap 
isprmidedtnventrishqgases&unbeneaththecap.Thefl&ble 
linssystmisflash0darmrdtkventstackstopreventsurfacewa~ 
earl infilwding the cap. perfaratedpipesarelccatedatcrests 
endiqsofslcpestointsceptri&qgases.Lateraldidamesbe~ 
pipeswaslimitedto iqlpmhately25Ofeet, t?Iereforethem 
lateraldistamethatgasneedsto~tobeintezep&dis 
I.25 f-k Ventstacksarefittedwithvandal~fcaps. ventlines 
slopeuptoIlpdmamvents. ventunesareixI~ti~de 

of gasies. 

wf= guantity 
50,ooo cubic yarn3s. 
FinalGradingPlw- 

ofscdlzxqlim3to a2Ixmmatecl- 
Adequate supplies are available. 

seePlan. Ezdskigcwer arbllandfill 

circulatian 

plan is 

materials 
aremttobedktmbeding3xdA~thesite.~willbe 
aaznlplisbea with tLsxrow materials. 1 -a 
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a 

8. No surfaceleachatehasbeenobsemedatthe site. 

4 0 -. Ekcsioncbntrol MeasuEs: SeePlan. 
a 

10. Surfaceand Grcmdwa~postclosure nrz&mApostclofllre 
mlitofiIxJplanisanticipated. 0nesurfacewa~sanplehasbeen 

. tested.Seeattachedreport. 

11. surfac43 and Qmmdwatmxcmitoringplan: Fivegrwm%mterm=mitoring 
wellsandttJo~acewater~lingstationsareindicated~theplan. 
b%zxcm program will amply with VR 672-20-10 Set 5.2.D.6 (Phase II). 
Sa~~~lingandTesWqwillbedmequarimly. F4mi~programwill 
lastandnimmoffiveyears. EWnitorhqprogram willbedi.!smntinued 
onlybyagmmentwiththeDepartmentofwasteManagenent. I%zmim 
prcgramshallevaluatethefoll~~ers: Hardmss,Sodium, 
chloride,~,~,specific~~,pH,Toc,TQx,~inorganic 
and oqanic anstituents listed in VR 672-20-10 Set 5.2.D.6.b. 

12. Asevenfoatchahl.inkfmceenclcsestkesite. 

-.- _ . 
._- _ . _c . 

‘5 

I 

. 

15. Pl~have~sedledbytkEReJiShredprOfessicmalBgineer(at 
Final). 

16. ThreesetsofplmstobesuM.~byRegioklalconsultant,Department 
of waste Malqaent. 
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DEPARTMEN? OF WASTE MANAGEMENT 
17th Floor, Monroe Building 

101 N. 14th Street 
Richmond, Va. 23219 

CUIDSLINES FOR CLOSURE PLAN REQUIREMEhTS oh' LACDFILLS ---e 

1. - Vicinity flap 

2. - Plot with metes and bounds of the parcel 

3. - Identify all homes cithin 1000' of the Gaste disposal area that 
have drinkingevater ~~11s 

4. - A hydra-geologic study should'be conducted on the site: Dat2 

5 .- 

6 .- 

7 .- 

0 .- 

requird from the study includes: 
h. - identify direction of Groundrate: floe. 
5. - Determine g=ounciuater elevations around the caste dispose1 

erea. 

c. - Construct a soil lcger prism beneath the xzste disposal 
azta. 

cl.)- Determine permeabilitics of those layers which 
underley the F2ste. 

y (2.)- Identify iht treasoisivity potenti of the inrZividu21 
layers. 

(3.)- Identify the presexe of either synthetic, constructed 
cl2y, or zg$zcra 1 existing impeaeablc soil layers. 

Iries:ify a borro;? sctrce of soil to be ustd to Coastrutt closure 
CHZ. J-Pproximate quantity of soils av2ilrb3.e is tke bozroz source 
2nd corpare to qu2ntltits required for closure. 

ScFl cover ch2ratterlz2ticz. - ldentlfy soil cap desi9 to include 
2 zinimuo of 6" 0; * izpemeabie clay (1x10-'cr/sec 0; less) a& 1E" 
=l;lisun of soil to stiouiate vegetztive gro;:tb. QUar:ii ty of soil 
necess2ry to consuzxzare closure plan should be approxixred. 

Prepare final gradi.zg plas for the closure cap. Ideniify the 
follow-ing: 
h.- Stable slope for t2p a.rea 
E .- Slopes for sites of Keste erea (terrece, sxales, ftrix 

bales, etc.) 
c .- Grading and seeding de teils of cap. 

Hake a surface Ic2chzte asscssaent of the arrc. If leachztc is 
present, idt:ntif) remedial action pian for collection and 
tTCbtEke3t. 
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closuTe Yler, 
Pare 2. 

9 .- 

lO.- 

Design sedimentation and erosion conttol plan for the site.. 
Propose inspection sequence to assess post closure stabilization 
to identify need for remedial action due to erosion or excessive 
Vashing. Heasures prescribed should conform to standards for the 
Soil and Water Conservation Comnission. 

Assess the need for surface and/or groundvater post closure 
ooni toring, (A minimum of 2-reports should be submitted to this 
ozfice for the 1st year.) 
A .- Do monitoring vtlls l xis t on the site? 

Il.)-Identify location of each. 
(2.)-Include any vater quality data available 

B .- Are additional grounduater uells necessary to monitor the 
site? 

C .- Identify springs, creeks, or ponds in the area to be 
monitored. 

D .- Identify any on site discharge points. 

: ll.- 

12.- 

13.- 

14.- 

e 15.- 

16.- 

Develop a’ groundvater and surface Vater monitoring plan. 
A.- Specify the frequency for monitoring. (A 5 yttr-ninicun 

program is desired, to be evclueted et that time.). 
E .- Specify ptrameters to be monitored. (Key parameters and/or 

extended parmeters, see atached list.) 

Design’ permanent fe2ture to limit access to the facility 

Propose a pest closure signing pies for the site. 

Identffy eny feasible post closure usesges of the site. 
. 

?lao shall be prepared 2nd signed by 2 Registered Profession21 
Engineer. 

Submit 3 sets of plans to the Begion Consultant Depertsent cf 
Uas te kanagement in the region Vhere the site to be ciosed is 
located. (see rtzched te;, for SV!~ regions 2nd corres?unding 
itegion21 Consultant foT each tre;.) 
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DEPARTMENT OF THE NAVY 
NAVY PUBLIC WORKS CENTER 

NORFOLK. VIRGINIA 235 1 l-6098 

11000 
EYG/C421/WPL 
16 Jun 88 

Commonwealth of Virginia 
Department of Waste Management 
ATTN : Hr. Berry F. Wright, Jr. 
11th Floor, Monroe Building 
101 North 14th Street 
Richmond, Virginia 23219 

CD AREA LANDFILL CLOSURE PLAN - STATE PERMIT 11286 

Confirming your telephone conversation with Hr. W. P. Landon of this office on 
June 9, 1988, it is our understanding that the State has.no objection to our 
anticipated establishment of, baseline criteria in conjunction with a groundwater 
monitoring program after construction, rather than during the design of the 
referenced work. Pursuantly, we will not conduct the "EP Extraction (Toxidity) 
Test" during the design phase of our project. We also understand that not less 
than three groundwater monitoring stations should be provided for sampling and 
tracking background water quality parameters and physical properties of the 
groundwater. 

Thank you for your continued assistance, and should you have any questions 
concerning this correspondence contact Hr. W. P. Landon at (804)444-3765. 

El. L. CANNON 
By direction of 
the Commanding Officer 
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DEPARTMENT OF THE NAVY 
NAVY PUBLIC WORKS CENTER 

NORFOLK. VIRGINIA 235 1 t -6098 
1N RLPL, RLCEII 10. 

6280 
ENC/42l/WPL 

Comm'onwealth of Virginia 
':,pwrtment of Waste Management 
.;ILi;n: Berry F. Wright, Jr. 
11th Floor, Monroe Building 
101 N. 14th Street 

' Riohmond, Virginia 23219 

I 

Re: CD Area Landfill 
Closure Plan 

. State Pennit C286 . 
? 

Dear Mr. Wright, . 
. . 

The purpose for this oorrespondenoe ie to confirm your telephone 
oonversation with Mr. W. P. Landon, of this office, on Monday, May 23, 1988. . f . 

, Persuantly, it.is our understanding that Mr. K. T. Chestnut has reviewed 
,. a . with you items disoussed during a meeting held at the Norfolk Naval Station 

on May 10, 1988 (see attaohed memo), and that the ?ollowing should be 
provided for in the subjeot plan: . 

a. Testing is to be accomplished to determine presence of Methane in 
the landfill. If present, design details for handling this problem will be 
required. 

3 . 

b. Groundwater monitoring stations should be established during . 
oonstruction, and a monitoring program of from 7 to 10 years duration should 
be established. The "EP Extraotion (Toxidity) Test" should be accomplished . 
prior to design in order to determine a baseline for our monitoring program. . 

and 
Far 

for 

We also understand that you have received the several drawings, reports, 
draft closure plans provided to Mr; Chestnut during the meeting of 
lo,. 1988. 1 ' 

Should you have any questions or desire elaboration of our current plans 
bhe landfill, .cont#o,t Mr. Hilliam P,.Landon at (804) 444-3765. C 

r-f. . 

Copy to: 
Code 30 
Code ho0 

Mr. H. J. Wirier, Dept of Waste Management 
Mr. T. J. Kolbreoki, NAVSTA, NOAVA 

1 

f 
Sincerely, 

Ah&*k 
GORDON J. BOSCH, P.E. 
Head, Engineering Department 

, 
-+* 

-. ; 
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MEMORANDUM 

Code 421/WPL 
May 22, 15’88 

From: Williar;l P. Landon, Jr., Code 421 

.c: File 
.~ .*. 

Sub j : Closure Plan For &C&Area Landfill-(State Permit 286) - 
Meeting of lfl Nay 1988 

Ref : (a) Naval Station Job Order Number 1648622, CD-Area Landfill 
Closure with Future Use As A Parking Lot. 

(b) Naval Station Job Order Number 1646674, CD-Area Landfill 
Closure with No Anticipated Future Use. 

Encl: ‘(1) Site History 
(2) Sketch showing!:appro?:le-location of 'proposed 2,r3B@ 

vehicle parking lot: I" 
(3) Sketch showing approxima't'e location of proposed Access 

Road 

. ._ -.-- 

. - . : . ..-I 

4 

1. The subject meeting was held in 'the second floor conference 
room of building Z-14fi at 1345 hours, 10 Nay 1988. The following 
individuals participated as representatives of the Activities and 
Agencies indicated: 

Ms. S. L. Hawkinson 
Mr. T.J. Kolbrecki 
Mr. R.H. Waldo 
Ms. C. Earnett 
MS. N. Johnson 
Mr. Bill Landon 
Mr. K.T. Chestnut 

Mr. H.J. Winer 

Mr. 
hr. 

Allen Sanyo 
J.M. Harris 

- Norfolk Naval Base 
- Naval Station 
- LANTBIV, Code 28 
- LANTDIV, Code 114 
- LANTDIV, Code 114 
- Norfolk PWC, Code 421 
- Compliance Director, Virginia 

Department of Waste Management 
- Regional Consultant, Virginia 

Department of Waste Management 
- Principal, CEGG Partnership 
- Project Engineer, CEGG Partnership 

CI -. The meeting was called in order to determine specific current 
requirements of the Commonwealth o f Virginia for closure of the 
permitted portion of the CD-Area Landfill in accordance with 
reference (a). The following includes a brief resume of matters 
discussed and determinations made: 

a. Ms. Earnett gave a brief historic summary of use of the 
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9 

a. Ms. Earnett gave a brief historic summary of use of the 
CD-area site by the Navy (see Enclosure 1). The review included 
broth the pre-1979 landfill and'the post-1979 (State permitted) 

'landfill. She indicated that fly ash (top & bottom), and blast 
grit had been deposited in the landfill area. Surface wate; 
monitoring has indicated that Cadmium levels appear tb be within 
acceptable limits at this time. (Note copies of test results were 
provided to State officials for perusal and their files.) 

2 ; . 
b. Mr. Landon indicated that the Nivy intends to construct a 

2,888 vehicle short-term parking lot (see Enclosure 2) on the 
subject site. It is anticipated that the parking lot will be 
constructed in the mid-199@'s. To preclude disruption of the cap 
pursuant to parking lot construction, it is the desire of the 
Navy to grade the site to actommodate the proposed 'parking lot at 
the time of formal closure. To this end, the Navy seeks State 
advice relevant to specific closure requirements for 
incorporation in the cloF.ure pl~~~~b~,+.our consultant, CESG 
Partnership. . . 

, . :- 

c. Mr. Chestnut asked if groun;water monitorinq had been . 
conducted, and was advised that it had not. MS Ear&t advised 
that such monitoring had not been accbmplished because 

0 

groundwater is not used as a source of potable drinking water in 
1 the Naval base area. She added that her office intends to conduct 

a formal Health Assessment in accordance with E.P.A. guidelines 
within the next few months. Mr. Chestnut indicated that he would 
discuss the situation with other State engineering officials, and 
advise the Navy of any specific need for groundwater monitoring 
associated with this project. 

d. State officials were asked if any problems would be 
envisioned by our intention to construct an access road from the 
Navy's pass office to CD-area facilities across the pre-1979 fill 
area (see Enclosure 3). both Nessrs Chestnut and Winer ventured 
an opinion that since the pre-1979 landfill was not included 
under State permit 286, activities associated with that site 
would not impact the closure process for the post-1979 landfill. 
The matter was, however, left unresolved as it is an issue to be 
addressed by the joint Technical Review Committee, to which Mr. 
John Horin is the State's representative. Mr. Hornin is also an 
employee of the Department of Waste Management. They did 
indicate, however, that fencing would not be permitted to 
penetrate into the fill material of either landfill at the 
interface. Mr. Winer advised that surface installed concrete 
(i.e., "jersey" type) barriers would be acceptable at such a 
location. 

0 e. Mr. Chestnut indicated that testing should be conducted 
to determine presence of methane gas in the landfill. It was felt 
that such testing should be conducted prior to construction in 
order that counter measures could be incorporated in the design 
of the cap, if encountered. 
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f. Hr. 
se 

Sanyo suggested that in order to familiarize State 

ge.. officials with the topography and other site conditions, a COPY 

.--- -. of an earlier preliminary closure proposal, which did not address 

4- 
parking lot use, be provided to them for reference and 
preliminary review purposes only. Pursuantly, a copy of reference 
(b) documents (i.e., four preliminary drawings numbered 13142, 
13142A, 13143, 13142c, and a,copy of a preliminary State 
closure plan proposal) was presented to Mr. Chestnut for such 
use. 

3. Should attendees discover errors, misstatements, or omissions 
in the above, advise the.writer (4-7514/3765),immediately. j .: 

cc: 
each Attendee 
Code 3@ 
Code 4BlZI 
Code 4#1 . 
Code 4291 
Code 421 

: -- 

.O 
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SITE l4lS’mRY 

1994 - Navy acquired prop$ty; ~ommewd rlandfilfing 
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THE CEGG PARTNERSHIP 
ARCHITECTS * ENGINEERS . SURVEYOf& 

CORPORArE CENTER TWO, SUiTE 240 
VIRGINIA BEACH, VA. 23462 
804 499 4562 

iSWMARY OF PH!3E cXBMkSATION 
GRADIr43,FmcE,mDc2xsuREF'LAN 

3 -" FDRcDAREhUNDFILL 
A & E OoMvzISSICN 5X). 7031.07 
SEPTEMBER 29, 1988 . 

‘I 

: 

- . 

--“-em ” 

t 

Mr. EWzy F. Wright, Jr., P.E. 

FORTHECDGGPARTNERSHIP 

Mr. Thnas G. Urso 

2. Is a prodtuct like "Qaymax" acceptable as an impermeable 
-I=? 

In w Mr. kight's r5?qmEs were: 

1. mtcialtbatstays~edcan mmainhrtsolidar 
hazardouswaste~intbe courseof~hastobe 
renrnredfrmthegmmdandsenttoapprwedsite. 

a)Hazar&u.swastehas~bemanifested,~frcm 
grmrx$placedinspecialccgltainersandshipped 
toanappmedsitebyacontcactmtbatspeciallz~ 
inlEardoBwaste. Therearemappmv&hazard-xls 
wa&edisposalsitesinVizginia. 

b)Solidwastehastoberemyv&toan 
landfLL1. apprwed sanitary 

c)Excavatimandqadingoftbe&&iqmaterials 
shxldbekepttoaminimm. Mr.Wrightsuggestedjust 
cmxirg~~withthecapsectian,limitingthe 
ciskofespc?sixqhazarclousmat~als. 
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SWNARYOFPHONECONVEXATICN 
. GRADII\x;,FENcEANDcLosuREPLAN 

FORCDAREALANDFILL 
A & E OBMISSION Ml. 7031.07 
SEFTENBER 29, 1988 
PAGE2 

2. qqCl.aymax is acceptable. Put a minimum of 8" ,of rolled 
ad capacted sail fwr leveling, then "Claymax", and 18" 
of cover ovw "Claymx'q. 

Tkms G. Urso 
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THE CEGG PARTNERSHIP 
ARCHITECTS * ENGINEERS . SURVEYORS 

CORPORATE CENTER TM, SUITE 240 
VIRGINIA BEACH, VA. 23462 
804 499 4562 

- OF PHONE CNERSATIKIN 
GRADm,FENcE,ANDcLxrsuREPLAN 

> FDRcDAREAL?NDF-ILL 
A&EOCMUIISSICNbD. 7031.07 
cK!EBER 3, 1988 

FOR LANIDIV, CDDE 114 

Mr. Paul Ramski, 445-2936 

Mr. Tbnas G. Ursa 

Thefollowing,itfmsofdiscussimagreenvsntanddirectionwere 
. . 

1. muso-the~~to~ solidor 
llazmwswaste~in~wurse ofmr3cwithMr. 
Raomki. Mr.Raowski cccmnedwitiMr. wriahttit 
wcamtimandgradirgoftheexistiTlgl&lma~als 
shrruldbeminimized. 

2. Mr.msOexplahedthatifmexcamtionwasallcwedin 
lbelandfill,~capmuldinfriqecn~exisCng 
roads. Mr.Raowski didmtlcrvJwofanyreason for-sle 
roadstiremain. 
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McCalium Testing Laboratories, fnc 
T VlmNM 22325 aflllw L-1330-3 

WoFBoams alE?moKJER 
ill DATE STARTELI w'/*' 

9 
!iuR. ELEY. WATER ELEk IMMEDIATE 6’ AFTER tms. MTEaw U/7/87 
- 

. EIW 

- 

. . 

5JfltO 
No. 

1 

6 

8 

2-4-5-3 171 

2-3-4-4 1-1 

24.5 

3-5-4 25 
4 

75.5 

DESCRIFTIDN 

Tousoil 

Dark brown silty clayey fine sand with trace of 
organics, moist, loose, SC 

SiXiE - tan 

Same - saturated, very loose 

Tan silty fine sand, wet, loose, SM 

- . 
Same - saturated, very loose 

Same - saturated, very loose 

Same - saturated, very loose 

n -3w ilty fine sand with clay, saturated, loose 

5TANDARD PENETRATION INDICATED FOR EACH 6 IN&ES OF DRIVE OF SPLIT TUBE SAMPLED. Bottom of Boring 25.5 ft. 
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McCallum Testing Laboratories, irk 

l 
-&jg&-N(J B-L Ci%UPEAKE.VWNlA23325 ouRflLENo L-1330-3 
UUM)N Norfolk, VA LbQOFWRHS CUENTSORMR 

& PROJECT Naval Station Landfill OATESTAFWI 12/7/87 

SW. ELEV. WAERELEtlMMEDlATE ” AFTER NRS. DATECOMPLmD 12/7/87 

SJlTlB. 
No. 

1 

2 

3 

5 

6 

8 

4 
- 4.5 

l-l-l-3 

6 
8 

2-3-3-2' 7 7.0 

8 
I 

l-l-l-l l-4 

DESCRIPTION 

Black, silty clayey fine sand with trace of 
organics and fine gravel, moist, medium compact, 
SC-Fill 

Tan silty fine sand, wet, medium compact, SM . 

Tan silty clayey fine sand, saturated,very loose, 
SC 

5 silty fine sand, saturated, loose, SM , 

Same - very loose 

, 

Tan silty clayey fine sand, saturated, very loose, 
SC 

Tan silty fine sand, saturated, medium compact, SM 

. 

Tan fine to medium sand wi.tkpfine gravel, 
saturated. me lum comuact, 

*STANDARD PENETRATION INDICATED FOR EACH 6 INCHES OF DRIVE OF SPLIT TUBE SAMPLED. Bottom of Boring 25.5 ft. 
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B-3 
Norfolk, VA‘ 

McCalhm Testing Laboratories, inc 

PROJECT Naval Station Landfill 
m,ffwmaas 

SURF. ELEV. WATER ElEklMMEOUTE " AFTER 

MlENrs owl- 
DATESTARTED 1217/87 

HRS. DAlEmMF'EKIl 12/7/87 

DESCRIPTION 
same. Std. PO”:. 

NO. WI’ 

Topsoil 

Tan silty fine sand with clay, moist, medium 
compact, SM-SC 

. 

_* 5 
. . 

6 5-7-20 

7 l-1-1 

4 8 

- 

2-2-2 
k 

Tan silty fine sand, moist, loose, SM 

Tan silty fine sand with clay, saturated, very 
loose, SM-SC 

Same - wet 

Same 

Tan silty fine sand with fine gravel, wet, . 
medium compact, SM 

Grey silty clay , wet, very soft, CH 

Same - soft 

*STANDARD PENETRATION INDICATED FOR EACH 6 INCUES OF DRIVE OF SPLIT TUBE SAMPLED. Bottom of Boring 25.5 ft. 
our 1ml.n *“cl ,.uortI a,. 10, tn. .IC,Ysd” vs. Of tn. climt to *mom tn.y a,. .b0,.ss.a. l-h. “Y oc Ott, narn. must I.“,“. our Orlo, wrlttw7 aDLIrOYa1. our 
Iottm ma rooorts l ply omy to tn. sampI* tostoa and/or Inwocwd. on0 are not nouswlly InalcItlw of tno qwlltbs 01 l ~~armtly Iaontical or rimmr Drm 111s.. -=..I L-e.CI-3 LIIL,.. Y.l.<,S . ..I s C-a 8.C .D.VO,X . . 111.1 
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. 
Richard N. Burron 
Executive Dirxaor 

3 

Post Oftice Box 11143 
Richmond. Virginia 23230-l 143 

~8021 257.0056 

Please Reply to: 
Tidewater Regional Office 
Pembroke Two - Suite 310 
Virginia Beach, VA 23462 

804/499-8742 

December 9, 1986 

Mr. Harold Wirier' 
Regional Consultant 
Department of Waste Management 
Suite 203, 5700 Tburston Avenue 
Virginia Beach, VA 23455 

RE: U.S. Navy Debris Landfill, Norfolk 

Dear Harold: 

. .--- 
- 

As you had requested, I am enclosing my recommendations for closure 
monitoring at the subject debris landfill on Hampton Boulevard. Bill 
Landon and David YOX with the Naval Public Work Center, you, and I made an 
inspection of the currently permitted site and the old site filled prior 
to 1979 on November 12, 1986. 

I agree with your suggestion to delineate the extent of landfilling 
at the permitted site and the adjacent previously filled site using 
shallow soil borings. Once the landfilled areas have been delineated, at 
least one surface water sample should be taken from the major drainage 
coming off the,landfill site. The sample should be analyzed for 
laboratory pH, total suspended solids, total dissolved solids, total 
kjeldahl nitrogen, sulfate, total organic carbon, chloride, hardness, 
conductivity, copper, iron, lead, zinc, chromium, and arsenic. If . 
contamination is indicated by this one time.sample, then additional 
surface uater samples and ground water monitoring well samples may be 
required. I would like to review the proposed surface water location 
prior to sampling. 

If you have any questions or comments, please contact me. 

Sincerely, 

Eugene A. Siudylg 
Regional Gel>logis! 
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December 11, 1987 

The C E G G Partnership 
Corporate Cente,r Two 
Suite 240 
Virginia Beach, VA 23462 
Attn: Mr. Alan Ganyo 

Sample: One(l) sample of surface water from a landfill outside of 
Norfolk Naval Base 

Source: J. M. Harris 
Date Received: 12-03-87 
Analysts: J. Hedrick; F. A. Fernandez 

TEST 

REPORT OF LABORATORY ANALYSIS 

Iron 

Copper 

Lead 

Zinc 
Chromium 

Arsenic 
Chloride . 

Total Organic Carbon 
Sulphate 

Total Kjeldahl Nitrogen 
Total Dissolved solids 

Total Suspended Solids 

PH 
Hardness 
Conductivity 

RESULT 

8.9ppm 

<O.lppm 
<0.2ppm 

0.4ppm 
cO.lppm 

O.Olppm 
14.9ppm 

5.0ppm 
226.4ppm 

0.72ppm 
640ppm 

283ppm 
6.88 

243 mg equiv. CaCo3/1 
106~hos 

REPORT PREPARED BY: Dec. 11,1987 
Jogeph H. Guth# Ph. D. 
Laboratory Director 
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ODUCT NAME required and CLAYMAX LC”‘s 

llAX LC”, CLkYMAX CR” 
flexibility speeds installation. The 

System for Liquid Con- material can be cut with a utility 

tainment knife to fit around protrusions 
(pipes, tanks, etc.). 

(Formerly ENVIROMAT) CLAYMAX LC” is designed for 
This spac.Dslta shoe! cahnn.5 
to oditartal styis proearoed by 

i. MANUFACTURER 
fast installation with a minimum TheciomtructionspedBc8tll 
of manpower, equipment and site tns8tutb.Thumr*rhetvrsrisre 

’ Ciem Environmental preparation on both large and ~)OrbcMcJ~. 

Corporation (CEC) 
P.O. Box 88, Gordon Road 
Fairmount, Georgia 30139 
Phone: (4$) 337y5316117 

Fax: (404) 337-2215 ‘3~&p~. 
(312) 3~1-6258 (in IL) 

3. PRODUCT DESCRIPTION 

Basic Use: CLAYMAX LC” is a 
specially constructed, flexible, 
impermeable liner system which 
utilizes the mineral sodium ben- 
tonite clay and the geotextile 
polypropylene. Sodium bentonite 
is a high sweliing smectite which 
gives ClAYMAX LC” the ability to 
heal itself if ripped or punctured. 
tn a hydrated (swollen) state, the 
clay has tremendous imper- 
meability and a great resistance to 
all chemicals: acids, bases and 
hydrocarbons. The bentonite 
swells to form an impermeable 
barrier upon contact with fresh 
water. 

CLAYMAX LC” liner system can 
be used in construction appli- 
cations for the containment or 
exdusion of liquid. These appii- 
cations include fresh water 
ponds, waste lagoons, municipal 
landfills (including caps), tank 
farm containments, earthen irri- 
gation canais, industrial con- 
tainments and earthen dams. 
Seaming is accomplished by a 
simple overlap with adjoining ma- 
terial sjnce the hydrated ben-. 
ton.ite swells to form an imper- 
meable bond. Minor damage is 
self-healing and major cuts or 
tears are easily and effectively re- 
paired using patches of CLAYMAX 
LC” material. 

CLAYMAX LC” is manu- 
factured 13.5 feet wide and 82 feet 
long, rolled onto cores. This al- 
lows for easy handling at the job 
site. Longer material can be fur- 
nished upon request. No special 
installation tools or fasteners are 

TM ICn.Dolnl spec.DaIa’ lOma has oeen lcD,w”ce~ Iloll) 
DYDI~~IYXIS cwrghlea 01 CSI 1964 1465 1966 1667. ano 0s~ 
Qy Delmllmlol1M conrlluclw SDaltlcalms Innlsle. In . Alex. 
anma VA 22314 

Product Specification CT 
Bentonite Content Yp 

ical&CLAYMAX LC” 
1.0 

Thickness 
bs. per square foot Liner 

% inch 
Liner Dimensions 13.5 feet x 82 feet 
Effective Area Covered 1059.5 square feet (assume 6” overlap 

alon 
Roll Weight/Unit 1130 9 

one side and one end) 

- Permeability Coefficient 
bs. fmihimum) 

1 x lVg cm per second @ 35’ head pres- 
sure 

‘Longer rolls available on special order. 

Laboratory Test Data 
Procedure--Six inches of sand covering CLAYMAX LC” in a triaxiai cell under 
thirty-five feet of water head pressure. 

Group Permeant 
Water De-Aired Water 

Permabiiity 

Alkali 20% Hydrated Lime ( 
2 x 10-l’” cm&c 

Acid 
Calcium 

‘I% Acetic Acid (pH 1 P 
H 74) 6 x ~CI-‘~ cmkec- 

Calcium Chloride (10%) 
2 x lo-‘O cmhec 

zrrJ 
Eth 

2 x lo* cnvsec.’ 

Un eaded Gasoline Y 
I Alcohol (10%) 2 X lo” cm&c. . 

2% 

4 x w” cmkec 
No. 6 Fuel Oil 3 x l@ cm&ec: 
‘10% Ethanol Gasohol 

Petrols 9.5% Butvl Gasohol 
3 x mg cm/set. 

Petrols 100% Be&me 
3 x lFg cm/set. 
4 x lO-‘0 an&c. 

The above test performance data were produced under laboratory conditions. The 
tctual performance characteristics may vary. No performance warranty is express or 
Implied. 

Roll Content 
Roll Weight 
Roll Size 

Packagin 
11 % 

and Shipping 
7.0 square feet . 

1135 Ibs.. tapprox.) wrapped 
14.5 feet long (WC wrapped) x 18” diameter 
(approx.1 

Material Specifications 
Primary Backing Ciypical Properhesl-Polypropylene is nonbiodegradable and inert 
to most chemicals, acids and alkalis. 

Color 
Filler Fiber 

Natural white 

Substrate 
Nylon 
24 x 10 Delustered woven polypropylene, 

Weight 
non-toxic, water permeable 

Tensde Stren h 
4 oz. per square yard 

Grab Strengt a (ASTM D-1682) 
78 Ibs. per mch (minimum) 

Md&$brsrstrength 
‘ Warp 95 Ibs., Fill 70 Ibs. 

250.25 Ibs. per square inch 

Puncture Strength (Xi 249 Ibs. 
mandrfl ASTM D3787 MOD.) 

Melting Point 329” F 
Elongation (ASTM D-1682) 
Shrinkage 

Warp 15%. Fill 18% 

Hot Water Nil 
Dry (20 min @ 270°F) 2% 

Cover Fabric 100% spunlace polyester;’ open weave 

Weight 
allows for expansion of bentonire 

Grab Strength 
1 oz. per square yard 

Burst Stren th 
Warp 30 Ibs., Fill 13.6 Ibs. 

Bentonite I t 
35 Ibs. per square inch 

Sizing 
odium Montmorillonite) 

Specially graded, 6 mesh and 30 mesh 

Mineralogical Composition 
ranules 

80 % 
Adhesive 

Montmorillonite (min.) 

Storage 
Water soluable, non-toxic 
On dry ground under roof or other 
protective covering 

The manufacturer reserves the right to change product s ecifications and 
instructions/limitations without notlce. Information conrained erem supersedes 
previously pented material (11187). 

1 
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l- ($$$$@oo sites. It affords a maxi- 
‘arzt$$f containment protection 

c -9 &x - _-. 
e * 

i -, 7e of the problems usually 
iated with other liner prod- 

%&’ CLAYMAX” is flexible, re- 

4 . 
quires no special seam sealing, is 

- self-healing and self-sealing while 
. being extremely resilient and 

damage resistant. 

. 

1 

1 . 

’ Composition of Materials: 
CLAYMAX LC” is a multi-layered 
liner system consisting of a layer 
of tough, durable and flexible 
heavy woven polypropylene, (on 
one side) coated with sodium 
bentonite clay. The bentonite is 
covered with a layer of thin poly- 
ester scrim which protects the 
bentonite layer during transporta- 
tion and installation. 

Sizes: CLAYMAX LC” is sup- 
plied in rolled sheets. The mate- 
rial is 13.5 feet wide and 82 feet 
long. The material is rolled on 3% 

‘inch roll cores. Special lengths 
may be ordered. 

4. TECHNICAL DATA 

Refer to Specification Table on 
page 1. 

CLAYMAX LC”‘s active in- 
gredient, natural sodium ben- 

? @ 
tonite, has the ability to swell in 
the presence of water to a vol- ._- - A.... 
umetric expansion of 75 times re- 
sulting in a 6 fold increase in 
weight. Actual installation swell- 

” *’ ing is minimized by weight of ag- 
gregate cover material to on!y 2 to 

4 3 times the original volume. Fur- 
ther expansion is possible into 
anyvoids in the material. 

Limitations: CLAYMAX LC” 
liner material MUST be protected 
with 6-12 inches (max. 12 inches 

. on slopes) of backfill or aggregate 
cover material. If backfill is used, 
it should be compacted with 
wheeled, rolling equipment. 

Containment installations, with 
, slopes greater than two to one 

should be discussed with CEC. 
ClAYMAX LC” must be stored 

in a dry place. . . , 
In soils of high alkalinity, acidity 

or brine condition (or other 
ground water contamination), 
samples should be submitted to 
CEC for analysis and CEC will 

‘C 

issue any necessary special instal- 
lation instructions. 

Where installation of CLAYMAX 
LC” sheets must resist extreme 
hydrostatic pressure, a double 
layer may be required. Please 

. 

Advantages: 0 Flexrbrlrty allows rav a,m easy installation l A small crew can 
easily perform the installation o All seams are simple overiap seals l CLAYMAX 
provides for complete inspectibiiity of liner seal integrity prior to covering l 

Liner is sufficiently resilient to support installation personnel and light-weight 
equipment l Liner can be cut and trimmed with a utility knife 

Site Preparation: Excavation should be well contoured; all rocks, 
vegetation and protrusions larger than 2 inches in diameter should 
be-removed. 

Installing adjoining rolls of CLAYMAX requires a Cinch overlap. All 
seaming on slopes must be vertical and perpendicular to the base. 

Detail of the &inch overlap; all soil must be removed from the 
overlap area of the liner to ensure a monolithic seal. 
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The 64nch seams may be stapled or pinned to base soil to prevent seam 
opening during the backfill process. 

Anchoring: Each CLAYMAX roll must be locked into trenches at the top 
of the slope, covered with fill and compacted to prevent slippage. 

Covering: Backfill should always be pushed forward with equipment 
operating on the backfill. Cover material (other than aggregate) should 
be compacted after placement. 

consult CEC or your local dis- 
tributor when this condition ex- 
ists. 

Special installation application 
procedures for CLAYMAX” must 
be approved in writing by the 
manufacturer prior to installation. 

CLAYMAX LC” which has been 
damaged by precipitation prior to 
backfill protection MUST BE RE- 
PLACED if seal integrity is to be 
maintained. 

5. INSTALLATION 

Site Preparation: The pond, la- 
goon, tank farm enclosure or 
canal excavation dimensions 
should be determined allowing 
for final addition of not more than 
the required 6-12 inches of soil or 
aggregate cover material. Ideally, 
the excavation should be well 
contoured with slopes that are a 
maximum of three to one. All 
vegetation, protrusions and rocks 
larger than 2 inches in diameter 
should be removed and the entire 
excavation should be compacted 
to 90% optimum density. Minor 
surface irregularities, however, 
can be accommodated. Com- 
paction can be accomplished 
using either conventional rolling 
equipment or wheeled vehicles. 
Use of sheetsfoot rolling equip- 
ment is not recommended. A 
liner locking trench must be pro- 
vided at the top .of all slopes. 

Orientation: It is essential to in- 
stall CLAYMAX LC” so that all 
seams of the material laid on 
slopes are perpendicular to the 
pond bottom. This will prevent 
seam displacement during cover 
material placement. 

Anchoring: All CLAYMAX LC” 
“runs” must be locked into tren- 
ches at the top of the slopes, cov- 
ered with fill and compacted to 
prevent slippage. The locking 
trench should be 24 inches back * 
horizontally from the top of the 
slope. The trench should have a 
minimum depth of 18 inches and 
a width of at least 12 inches for 
slopes up to three to one. Greater 
slopes would require a revised 
locking trench design. 

Seaming: It is essential that the 
first and succeeding rolls of 
CLAYMAX LC” be pulled tight to 
smooth out creases or irregu- 
larities in the “runs”. CLAYMAX 
LC” should always be installed 
with the polypropylene side up, 
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rg the stenciled trademark 
IAX”. Once the first “run” 
en laid adjoining “runs” 

l 
only be laid with a 6-inch 

“dvi$lao on each side. Be certain 
that ail dirt is removed from the 
overlap area of the mat. The 
&inch seams may be stapled (with 

. uncrimpcd staples) or pinned to 
the base soil to prevent seam 
openings during the installation 
process. 

Repairing: Irregular shapes, 
cuts or tears in installed CLAY- 
MAX LC” are easily accommo- 
dated by covering such areas with 
sufficient CLAYMAX” to provide 
a 64nch overlap on all adjoining 
CLAYMAX”. These repair. pieces 
should be pinned in place to hold 
the material until cover material 
has been placed. 

. 
? 

i 

! e 

Cowering: Cover material (no 
more than 6-12 inches of aggre- 
gate or backfill) should be applied 
as roll “runs” are completed to 
afford maximum protection 
against damage from personnel 
or equipment. Correctly installed, 
CLAYMAX” is sufficiently resil- 
ient to support installation per- 
sonnel. Care should be exercised 
to prevent seam damage or “run” 
slippage, and backfill should al- 
ways be pushed forward with 
equipm.ent operating on the 

z -backfill. Cover material (other * ..- . . . ./. 
*. - than aggregate) should be com- 

I pacted after placement. 
.A - - . - . - 

- * . 
-. Handhg Suggestions: CLAY- 

- MAX LC” MUST be pulled from 
* the top of the roll and installed 

,:. . ..- polypropylene side UP (stencilled * - . . 

CLAYMAX” this side). The liner 
can be either pulled from a roll 
suspended at the top of a slope or 
the free end may first be secured 
and the suspended roll can be 
backed down the slope and 
across the excavation by the sup- 
porting vehicle. Suspending and 
unrolling CLAYMAX LC” is facili- 
tated by inserting a heavy-duty 
3-inch diameter steel pipe 
through the 3% inch roll core on 
which CLAYMAX’” is shipped. 
This pipe should be 16 or 17 feet 
long to accommodate the hoist- 
ing chains from the lifting vehicle 
which may be wheeled power 
equipment with either forks or 
front-end bucket. A spreader bar 
may be required to ensure roll 
clearance and to prevent damage 
to roll edges. 

Installation Precautions: 
CAUTION-* CLAYMAX LC” 
should not be installed in stand- 
ing water or while heavy rain is 
failing. 

6. AVAILABILITY AND COST 

Avaiiabiiity: CLAYMAX LCn 
liquid containment system is 
available through a worldwide 
network of distributors and ap- 
proved installers. Contact the 
manufacturer, or your local CIAY- 
MAX LC” representative, to 
order. 

Cost: Material cost will vary de- 
pending on such factors as 
“point-of-use location.” For cur- 
rent cost information, contact 
your local CLAYMAX” represen- 
tative. For the name, address and 

telephone number of the repre- 
sentative in your area, contact the 
manufacturer. 

7. WARRANTY 

CLAYMAX LC” waterproofing 
system is normally warranted by 
the installing contractor who can 
make specific details available 
upon request. 

.- 
6 

8. MAINTENANCE 

No maintenance is required 
when CLAYMAX LC” is installed 
in accordance with the manufac- 
turer’s instructions; however, the 
protective cover layer (backfill) 
must be maintained and repaired 
as necessary. 

9. TECHNICAL SERVICES 

Clem Environmental Corpora- 
tion (CEC), will provide, on re- 
quest, necessary technical assis- 
tance in the evaluation of 
installation applicability. On-site 
installation assistance is also 
available from the manufacturer. 

10. FILING SYSTEMS I 

SPEC-DATA@ I I 
Sweet’s 02770/AlM, Buyline 

3526 
Additional information is avail- 

able from the manufacturer upon ( 

request. 
The information and recom- 

mendations contained herein are 
based on data which is believed 
to be reliable but all such infor- 
mation and recommendations are 
given without guarantee or war- 
ranty. 

-/’ 
S-88-1748 
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LIST PRICE 
SERIES NO. cast Iron -20 Galvwkd Cast won 

1%. 2 s12.90 

26440 i zc.Qo %% 
34.30 53:443 
49.60 a.70 
49.60 63.70 

-20 Galvanized Cart Iron Parts . :. _ . . . . . . . . . . . . . . . . . . ABOVE 
Single Thread Can Be Furnished When Specified 
on bdu. 

FOR 
OrnON! 

ADD 

SERIES NO. 

26450 

PIPE LIST PRICE 

SIZE Cast Iron 1 -20 Galvanized Cart Iron 

1% I 7.60 s15.20 
7.60 15.20 

f 13.30 15.20 20.90 

5% 

. 

19.10 
38.10 &to 

-20 wvaflizedcast Iron Parts . . . . . . . . . . . . . . . . . . . . . . . ABOVE 

FOR 
OrnONJ 

MD 

96 

-20 Galvanized Cast Iron Parts . . . . . . . . . . . . . . . . . . . . . . . ABOVE 
-63 
-65 

All Rough Bronze . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ABOVE 
All Rough Nikoloy.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ABOVE FOi 

OPTIC 
AD1 

rY?E N 

2860; 

2.3603 

28604 

28605 

28606 
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