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Attachment #1

Low Level Burial Grounds
Unit Managers Meeting

1100 Jadwin Ave., Room 508
Richl and, Washington

August 9, 1991

Summary of Discussion and Coummitments

An agenda was provided for the meeting (See Attachment 3).

I. Cliff Clark (RL) asked the attendees to introduce themselves.

If. The first topic discussed was the responses to the Notice of Deficiency
Table which were submitted July 26, 1991 (Attachment 5). Ecology (Joe
Witczak) provided some preliminary questions and remarks to the NOD
responses, and a formal Ecology response will follow later.
NOD 14: Ecology (Joe Witczak) inquired about real-time response
regarding using radiography for detecting the presence of free liquids
which does not work when there is lead shielding. Mr. Witczak wondered
whether very many shipments have lead shielding and what percentage
can't be verified for liquids. WHC (0. Armstrong) stated that not verymany shipments are lead shielded and that the percentage of shipments
for which liquid verification cannot be done is "very small."

NOD 15: Ecology (Joe Witczak) stated that this NOD shows approval, but
Ecology has not yet concurred with the response, and Ecology will have
to verify that information contained in Appendix 4A will satisfy this
NOD.

Ecology (J oe Witczak) made reference to a letter to Tim Nord of
Ecology #0ie1919 from E.A. Bracken of RL) requesting that a
meeting be set up to discuss transferrIng waste from Single-Shell Tanks
to Low-Level Burial Grounds and referencing equipment such as blowers.
WHC (Rick Pierce) stated that this letter to Mr. Nord stated that WHC/RL
would like to remove de minimis quantities of mixed waste from tank
farms and that another letter had been written to Mr. Nord stating that,
in effect, WHC/RL will proceed as planned if Ecology does not respond.
Mr. Pierce of WHC also stated that WHC/RL is very hesitant to proceed
without Ecology approval, but there is also pressure to go ahead with
the above-stated mixed waste transfer because of ALARA concerns. RL
(Cliff Clark) stated that safety concerns are an issue in this matter
and that there is a possibility that a contest could arise between
following the Atomic Energy Act or the WAG regulations regarding
protection of human health And the environment if no resolution is made.

r-. Wi tczak asked that he be called after his return to 01.ympi a- .I orderr
to set up this meeting.. Mr.. Witczak stated that his initial reacttionto
the. letter was to deny this''disposal for the reasons stated: fn::thefollowing discussion of NOI 6

NOD 16: Ecology (Joe Witczak) stated that Ecology's statement in NOD 16
was based on a reading of the Federal Register which had come out in
either May or June of 1985 regarding minimum technology requirements.
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Final

Meeting Minutes Transmittal/Approval
Unit Managers Meeting: Low Level Burial Grounds

Meeting Held August 9, 1991
1100 Jadwin Ave., Room 508

Richland, Washington

Appvl.

Danf! L/ Dncan, Region 10, RCRA Program Manager

J Wit zak, Unit Manager, Washington State Department bf Eeology

. , A-! -'Date: /I/______
Richad Pirce, Unt Manager, Contractor Representative, WHC

PURPOSE:
Meeting Minutes are attached. These minutes are from the August 1991 Unit
Managers Meeting held 8-9-91. Minutes are comprised of~the following:

Attachment 1 - Summary of Discussion and Commitments
Attachment 2 - Attendance List
Attachment 3 - Agenda
Attachment 4 - Action Items List with Status
Attachment 5 - Notice of Deficiency Response Table
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Author Addressee Correspondence No.
Incoming: 9103481

G. C. Evans, 6-8939 P. T. Day, EPA
T. 1. Nord, Ecology Ref #9154912D

Subject: LOW-LEVEL BURIAL GROUNDS PART B PERMI1T APPLICATION (TSD: D-2-9)

INTERNAL DISTRIBUTION

Approvat Date Name Location W/att

Correspondence Control A3-01 X

(Vq SOLID/LIQUID WASTE MEEDIATION

D. L. Armstrong T3-02 X

NW. H. Hamilton, Jr. N3-10
D. G. Hay T3-21 X

J. M. Nielsen T3-29 X

R. D. Pierce N3-13 X

R. J. Roberts N3-13 X

PROJECTS

T. L. Yount G6-47 X

ENVIRONMENTAL DIVISION
G. C. Evans H4-57 X

C. J. Geier 82-19

R. J. Landon B2-19
R. E. Lerch (Assignee) B2-35 X

S. M. Price H4-57 X
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T. L. Nord, Ecology Ref # 91549120
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SAFETY. OUIALITY ASSURANCE,
AND SECURITY

J. R. Bell 113-09

G. D. Carpenter 82-16

D. G. Farwick H4-16
-D. E. Good SO-97

J. W. Hagan B3-55
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CONTROLLER
E. P. Vodney B3-50
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Mr. Witczak stated that, according to the Federal Register, even though
a portion of a trench which contains no waste is considered an existing
trench and therefore is not required to have a double liner, the Federal
Register would still compel that the requirements be met which were in
place prior to HSWA. Mr. Wltczak said that the Federal Register states
that what was in place at that time was a single-liner system. RI
(Cliff Clark) noted that a single-liner system would not alleviate the
immediate problems existing at the Low-Level Burial Grounds. Also, the
engineering work involved in producing the single liner as well as going
through the budgeting :,;proces4s with Congress would extend the date of
installing the liner a fewtyears. Witczak stated that Ecology will
follow the Federal Regi ster -and_ suggested that perhaps RI could try to
make a case for a waiver.

NOD 19: Ecology (Joe Witczak) inquired whether the NOD response
referred to destructive sofl- samples from the actual liner or samples
from the test pad. WHC (Tom Yount) stated that destructive tests 6" .he

~ynhet~ lnerwill be conducted on the procurement material befor
installai~*o"*n a-nd there will not necessarily be destructive tests of the
installed landfill material except, for the welds and joints. M" ~n

....... ........ Plan to determine if destructi've tst: S.W~l
.10frpdo th 1 ol i ner,

NOD 102: Ecology (Joe Witczak) questioned why this response was limited
to extremely hazardous waste. WHC (Rick Pierce) did not have the
information during the meeting, but noted that the intent was probably
to show extremely hazardous waste as a higher concern on NOD 102.

NOD 103: Some general discussion took place regarding corrosion of
metal exposed to certain liquids in a relatively arid climate. No
resolution was reached.

NOD 106: Ecology (Joe Witczak) noted that the NOD response refers to a
3% slope but does not mention Ecology's specification of 1/10th of a
foot. RL (Cliff Clark) stated that WHC/RL will look at what Golder &
Associates designs and this will be the basis for the Permit
Application, and if Ecology has an idea that something in the design
needs to be changed, then WHC/RL would need to know the technical basis
for the change. Ecology (Joe Witczak) noted that these comments had
been compiled before review of the definitive design, and there is not
yet a definitive design of the final cover.

NOD 107: Discussion took place regarding a layer of coarse material up
to 12 inches in diameter. Ecology (Joe Witczak) asked whether there is
a design specification for the soil distribution in this layer. WHC
(Rick Pierce) replied that there is not a design specification for soil
distribution in this layer, and the 12-inch diameter of coarse material
is a design limitation for the lifts.

NOD 117: Ecology (Joe Witczak) inquired as to the meaning of "heads of
field elements," which RL (Cliff Clark) stated is a term from an RL
manual and refers to John Wagoner (DOE-RL Manager).
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NOD 139: Ecology (Joe Witczak) pointed out that WAC 173-303-161 defineslab packs as small containers with liquids in them, and also noted thatthis NOD response mentions containers with up to 15 gallons of liquid
being considered lab packs. Mr. Wltczak suggested a change in the text
to take care of this. WHC (B. Broomfield) agreed that "lab packso was
not the correct terminology.

NOD 144: Ecology (Joe Witczak) does not want it to appear that the
postclosure period will definitely be 30 years; it could be less or more
depending on the individual situation. Mr. Witczak suggested that 30
years may be used as a design basis, and that the Parties can say thatthey are assuming a 30-year postclosure period without locking it "in
stone." RL (Cliff Clark) stated that, at least for purposes of theinitial Permit, the anticipated postclosure time period should be
estimated.

Ecology will include comments from review of the Construction Quality
Assurance Plan and the Definitive Design in its next response to the NOD
comments. RL (Cliff Clark) requested that Ecology's letter oftransmittal include 120 days for RL to respond. Ecology (Joe Wltczak)
agreed.

NOD 230: Ecology (Joe Wltczak) would like to see a statement in thetext stating when closure cost estimates must be provided which is in
accordance with the facility-wide permit.

NOD 252: Ecology (Joe Witczak) noted that there had been agreement thatEcology would be notified of resolution meetings. Mr. Witczak noted
that nothing had been said about pre-construction meetings or
problems/work efficiency meetings ,and wondered whether this was
inadvertant or if Ecology RI planned to exclude Ecology from these
meetings. RI (Cliff Clark) responded that RL is assuming that at sometime soon Moses Jaraysi (Ecology) will be able to get on site and beable to schedule his own participation; also, there are some meetings
which RL holds with its contractors which RI would not consider it
appropriate for Ecology to attend. WHC (Rick Pierce) stated that thedefinition of a "resolution meeting" is important because there will notbe actual resolution without Ecology present. Ecology (Joe Witczak)
expressed interest in being notified of work deficiency meetings and
problem meetings. RL (Cliff Clark) did not agree to notify Ecology of
all such meetings.

III. Ecology (Joe Witczak) noted that a number of comments had been deferred
on the submarine compartments and asked when those responses might come
in. RI (Cliff Clark) said that at the next UMM there will be a
schedule. WHC 'Sue Price) asked whether Ecology would be able to
respond to the comments on the submarine compartments in 60 days.Ecology (Joe Witczak) stated that Ecology would be able to do so. Theend of 60 days would be September 26, 1991.

WHC (Rick Pierce) requested that when Ecology transmits comments ondefinitive design that WHC/RL receive an informational copy fromEcology's consultant (Parametrix). The request was for the purpose ofexpediting the up-coming year's construction schedule. Ecology (Joe
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Witczak) stated that an effort would be made to get a quick turnaround
on the comments, and WHC/RL will just see a smooth copy. RI (Cliff
Clark) noted that RI will be handing over documents from contractors to
Ecology which RI hasn't previously reviewed and suggested that Ecology
could consider doing likewise for the purpose of expediting the project.

IV. WHC (Tim Greager) said that the construction specifications referring to
the geomembrane liner stated that SIT will be the contractor and no
substitutions will be made. RL has informed WHC, however, that sole
sourcing will not be done. Ecology (Joe Witczak) stated that this is
one case in which it is highly recommended that whatever brand and model
number is tested be used. This way, the 9090 testing can be part of"what goes out on the street." Mr. Greager stated that if
fingerprinting specifications are used, there is a potential that only
one contractor will be able to match the specifications; however, it is
possible that another manufacturer could at least have an opportunity to
meet the specifications. RL (Cliff Clark) stated that federal
procurement rules are specific that specifications can't be overly
precise, but it can be worded to use a certain specification or
equivalent.

WHC (Tim Greager) stated the the 9090 Test Report Phase I has been
completed, and all of the material looks "pretty good." There are,
however, questionable results on the geotextile, and WHC is continuing
to look at the impacts of this. WFIC would like to have Golder &
Associates make a special presentation to Ecology in particular to
discuss the 9090 test results. This presentation with Golder &
Associates and Ecology is planned to take place immediately following
the next Unit Managers Meeting on September 10, 1991. Ecology (Joe
Witczak) stated that agreement will need to be reached on the degree of
tolerance which will be allowed on the fingerprinting data when
formulating the procurement specifications.

0 RL (Cliff Clark) noted that a meeting has been scheduled between WHC/RI
and EPA (Cathy Massimino) on August 28 at 2:15 p.m. to discuss the PCB
TSCA Permit. Mr Clark also noted that in a notice of proposed rule
making, EPA has indicated that EPA is considering removing PCBs from
submarines from the regulative realm.

0 Roger Bowman (WHC) is now acting for the Westinghouse RCRA Permits
Section Manager.

0 The next meeting is scheduled for September 10, 1991 at 10 a.m. at the
EPA Region 10 office, 712 Swift Blvd., Richland, Washington.
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Attachment 2

Low Level Burial Grounds
(W-025 Mixed Waste Trench)

Unit Managers Meeting
August 9, 1991

Attendence List

NAEORGANIZATION PHONE #

0. Armstrong WHC (509) 373-9240
R. Bowman WHC (509) 376-4876
B. Broomifield WHC (509) 376-4966
C. Clark RL (509) 376-9333
K. Davis CNES (509) 376-0412
0. Duncan EPA (206) 553-6693
M. French DOE-NR (206) 476-3655
R. Gilbert RI (509) 376-9210
T. Greager WHC (509) 376-0312
J. King SWEC (509) 376-4726
B. Koch PSNS (206) 476-1932
R. Pierce WHC (509) 376-5681
S. Price WHC (509) 376-1653
J. Witczak Ecology (206) 438-7557
T. Yount WHC (509) 376-0034
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Attachment 3

Low Level Burial Grounds
(W-025 Mixed Waste Trench)

Unit Managers Meeting
August 9, 1991

Agenda

LOW-LEVEL BURIAL GROUNDS

I Opening Remarks (C. Clark)

II Discuss Responses to the Draft Notice of Deficiencies (J. Witczak)

III Status of Ecology Comments on Design Package (J. Witczak)

IV Is a Specific Brand of Liner Material required or May an Equivalent be
Used Even Though a Brand Name Was Named in the Specifications (T.
Greager
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Attachment 4

Low Level Burial Grounds
(W-025 Mixed Waste Trench)

Unit Managers Meeting
August 9, 1991

Commnitments/Agreements Status (Status date: (8/9//91)

ACTION ITEM COMMITMENTS/AGREEMENTS STATUS LIST

5-30-91:1 Provide a letter on interim status construction authorization and
regulatory criteria for design. Action: Joe Witczak
(Ecology) and Dan Duncan (EPA)

OPEN
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Attachment 5

Notice of Deficiency Response Table with Responses
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Attendance
Unit Managers Meeting

Low-Level Burial Grounds
September 10, 1991

Name Org. Role Phone

(i~A. $1,'( ___ _____ (2e) -0777

-,e.~~rz 1~ .1, Lyc -____ f~,l3o Z-

-t 'IM.%bE J4 (A14501) 3 7 L- 20_15 7

yt- Wtr c___ -eT it~L, (c L5 -7 L

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ (L
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Attachment 4

Low Level Burial Grounds
(W-025 Mixed Waste Trench)

Unit Managers Meeting
August 9, 1991

Commitments/Agreements Status (Status date: (8/9//91)

ACTION ITEM COWIITNN1SAGRtEMENSSAU rT

5-30-91:1 Provide a letter on interim status construction authorization and
-regulatory criteria for design. Action: Joe Witczak
(Ecology) and Dan Duncan (EPA)

OPEN
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Final

Meeting Minfutes Transmittal/Approval
Unit Managers Meeting: Low Level Burial Grounds

Meeting Held September 11, 1991
EPA Region 10

712 Swi ft, Suite 700
Richl and, Washington

Appvl. Dae

1-fcq~g Cl ark, Env-i ronment al Po1i cy and Perm itt ing', RL

Appvl. Not Present Date 7

Daniel L. Dun can, PARegion 10, RCRA Program Manager

Appvl.

Appvl Date: 44i
/Richard Pierc ~U-i1andger', Contractor Representative; 

WHC

PURPOSE:
Meeting Minutes are attached. These minutes are from the Unit Managers
Meeting held Septmeber 11, 1991. Minutes are comprised of the following:

Attachment I - Summary of Discussion and Commitments
Attachment 2 - Attendance List
Attachment 3 - Agenda
Attachment 4 - Action Items List with Status
Attachment 5 - Project W-025 Landfill (Presentation Synopsis)
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Attachment #1

Low Level Burial Grounds
Unit Managers Meeting

EPA Region 10 Office, 712 Swift, Suite 700
Richland, Washington
September 11, 1991

Summary of Discussion and Commitments

The first topic of discussion was the Notice of Deficiency Responses.
There were no Notice of Deficiency comments referred to by number for
comments during discussion. Ecology's comments on the Design Package
for the LLBG leachate liner and collection will be combined with the NOD
comments. Ecology expects the combined package to be ready by the end
of the first week of October 1991.

* Ecology (Moses Jaraysi) gave some heads-up comments on the CQA Plan.
Mr. Jaraysi stated that one of the lessons learned from LERF's CQA Plan
was the incompatibility between the test sampling and the testing
procedure as related to actual on-site operations; the speed with which
the tests were carried out was not compatible with progress on site.
Mr. Jaraysi gave the example that a-membrane should be tested for
certain properties before it is buried, but the length of time taken to
gather results of this test were incompatible with the progress on site.
This left the choice of either delaying work on site or going ahead, and
the latter choice took the risk of coming up with failing results on
these tests. This is the major item in the CQA for this project that
Mr. Jaraysi noted.

* Golder (Frank Shuni) gave a presentation on the 9090 test results and
design life for Project W-025 Landfill. (See Attachment 5). Mr. Shuni
noted that the W-025 Landfill site is located in the 200 West Area; it
will be a double-lined RCRA-compliant facility; it will cover
approximately two acres (450 feet x 300 feet at ground level); and it
will have the capacity for 50,000 to 150,000 55-gallon drums, depending
on cover slopes and backfilling practices.

Mr. Shuri of Golder covered some information about 9090 testing. The
purpose of EPA 9090 testing is to evaluate chemical compatibility of
geomembranes and leachate and to eliminate clearly incompatible
materials. 9090 testing applies to geomembranes, but is extrapolated to
other materials. The 9090 testing protocol establishes in detail: The
test duration, test temperatures, types of tests (strength and
dimensional, and the number of samples. The data analysis approach and
acceptance criteria are not specified by the 9090 method.

The materials for 9090 Test on W-025 was discussed. WHC (Tim Greager)
noted the legal restriction against designating in the construction
specification a specific manufacturer. Ecology (Joe Witczak) stated
that Ecology doesn't like to use a different material than was tested.
Mr. Witczak suggested for future projects possibly going through vendor
selection before doing 9090 testing and then having a contract specify
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doing 9090 testing as well as providing the material. Ecology (Moses
Jaraysi) stated that from experience on the LERF project, it is not a
goad idea to be limited to a single vendor. Golder (Frank Shuni) also
covered in his presentation the subjects of: Leachate development, the
number of tests, test results on HOPE materials and on polyester
geotextiles, comparison of 9090 testing programs between the Grout
Treatment Facility and the W-025 Landfill, W-025 design life study,
intended approach, and preliminary testing results.

* The next meeting is scheduled for October 22, 1991 at 9 a.m. at the
Department of Ecology office conference room in Kennewick, Washington.
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Attachment 2

Low Level Burial Grounds
(W-025 Mixed Waste Trench)

Unit Managers Meeting
September 11, 1991

Attendence List

NIAME ORGANIZATION PHONE #

D. Armstrong WHC (509) 373-9240
R. Bowman WHC (509) 376-4876
C. Clark RL (509) 376-9333
J. Divine ChemMet (509) 967-2309
E. Erpenbeck WHC (509) 376-8032
G. Evans WHC (509) 376-8939
D. Fassett SWEC (509) 376-5011
T. Greager WHC (509) 376-0312
M. Jat-aysi Ecology (509) 546-2995
K. Knox CNES (509) 376-5011
R. Pierce WHC (509) 376-5681
F. Shuni Golder (206) 883-0777
J. Witczak Ecology (206) 438-7557
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Attachment 3

Low Level Burial Grounds
(W-025 Mixed Waste Trench)

Unit Managers Meeting
September 11, 1991

Agenda

LOW-LEVEL BURIAL GROUNDS

I Opening Remarks (C. Clark)

II Discuss Responses to the Notice of Deficiencies (J. Witczak)

III Status of Ecology Comments on Design Package for LLBG Leachate Liner and
Collection System (J. Witczak)

IV Discuss 9090 Test results and Design Life for Mixed Waste Trench (W-
025). (T. Greager and Golder & Associates)
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Attachment 4

Low Level Burial Grounds
(W-025 Mixed Waste Trench)

Unit Managers Meeting
September 11, 1991

Comimitments/Agreements Status

ACTION ITEM COMMITMENTS/AGREEMENTS STATUS LIST

5-30-91:1 Provide a letter on interim status construction authorization and
regulatory criteria for design. Action: Joe Witczak
(Ecology) and Dan Duncan (EPA)

OPEN
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Attachment 5

Notice of Deficiency Response Table with Responses
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'I Operations Layer
G eoconposite Drainage Layer
(Geotextile/Geonet)

PrimaryFML (60 ilHDPE)
Geocomposalt Drainage Layer
(Geotmxtile/Geonet)

Secondary FML (60 mil HDPE)
Compacted Admix

Subgrade

3.1 f1

3

Nk q -r Waste (Mixed

hazardous)2 1 .It Operations Layer

I ~~ 0: ~ Primary Drainage Gravel
................... Geotextile Geonet

-Primary FML (60 mil HDPE)~ ~ 6~o 0GeotextileIL.. ... ... ,, ~~ ~ Secondary Drainage Gravel
-Geonet~-Secondary FML (60 mil HDPE)

Subgrade

9 _MGroundwater

Note: No gravel layer on side slopes
Not to scale

903 1 250.300/2604,8-13-91
Figure 3-2b. Current Landfill Design-Liner Sections.
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Distribution:

R.C. Bowman WHC (H4-57)
R.M. Carosino RL (A4-52)
G.E. Clark RL (A6-95)

jL Duc an E PA (H W-0

ff. French DOE-NR
R.A. Gilbert RL (A5-21)
T.M. Greager WHC (G6-47)
R.D. Izatt RL (A6-95)
J.D. King SWEC (A4-35)
B. Koch PSNS
M. Jaraysi Ecology
R.D. Pierce WHC (N3-13)
J.J. Witczak Ecology
T.J. Woebkenberg SWEC (A4-35)
T.L. Yount WHC (G6-47)

ADMINISTRATIVE RECORD (Low Level Burial Grounds)
[Care of Susan Wray, WHC (H4-22C)]

Washington State Department of Ecology, Nuclear And Mixed Waste Library,
Mail Stop PV-11

Environmental Protection Agency, Region 10, HW-074
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Meeting Minfutes Transmittal/Approval
Unit Managers Meeting: Low Level Burial Grounds

Meeting Held December 11, 1991
Washington State Department of Ecology Office

7601 W. Clearwater Avenue
Kennewi ck, Washington

4 AATDate: 11: 2Z Z.
Cl~ fordr atrk, EnVi1ronmental Policy and Permitting', RL

Appvl. Not Present
___________________________________Date:__________

Dani-el L. Duncan',EPA Region 10, RCRA Program Manager

Annvl . Dae

Joe Witczak, Unit Manager, Washington State Department o'f Ecology

-- 4 /& -Date:
.ichard erc , tra ? Representative, WHC

PURPOSE:
Meeting Minutes are attached. These minutes are from the Unit Managers
Meeting held December 11, 1991. Minutes are comprised of the following:

Attachment 1 - Summary of Discussion and Commitments
Attachment 2 - Attendance List
Attachment 3 - Agenda
Attachment 4 - Action Items List with Status
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Attachment #1

Unit Managers Meeting: Low-Level Burial Grounds
Washington State Department of Ecology Office

7601 W. Clearwater Avenue
Kennewi ck, Washington

fleeting Held December 11, 1991

Summary of Discussion and Commitments

Discussion of Resnonses To Notice of Deficiency (NOD) Commnents

WHC/RL questioned Ecology's request for more extensive vadose zone
monitoring since a 20-year tracer test study for tritium already exists and
also because there are monitoring wells already being sampled. Ecology
suggested that this issue could be resolved by including Krystyna Kowalik
(Ecology) in future discussions of vadose zone monitoring, and Ms. Kowalik
should be available at the next Unit Managers Meeting.

Regarding NOD commnent 144, WHC expressed concern about a statement that
monitoring would continue as long as the waste is hazardous rather than
establishing a time frame for monitoring. WHC also stated that the regs are
set up so that waste is hazardous if leachate is being produced. Also, RL
cannot commit to spending money which has not been appropriated. For the
lined trench, Ecology envisions an approach wherein if no leachate is detected
that monitoring would slowly go from monthly to quarterly to annually and
gradually be phased out.

Status of EXemption from Lined-Trench Reguirements for SRCs

Preparation is under way on the request for exemption from the lined
trench requirements for the submarine reactor compartments, and the request
should issued to Ecology by March 1992.

Justification for 3:1 Slooe for Lined Trench

WHC stated that there are several commercial waste landfills with 3:1
side slopes which have been operating for a number of years, the designs ofwhich used safety factors of 1.5 and 1.1 for static loading and met industry
standards used by federal and state regulators. WHC would appreciate further
input from Ecology on specific justifications for preferring 4:1 slopes which
WHC could then address, i.e., concerns about particular failures at other
facilities or relevant technical data. Ecology has seen guidance and design
documents which suggest that a safety factor of 1.5 is minimally acceptable
and therefore believes that a safety factor of 2.0 is desirable and can be
achieved either through a side slope ratio of 4:1 or by other parameters such
as choice of materials. RI questions the effectiveness of increasing the
safety factor from 1.5 to 2.0 and stated that doing so would greatly increase
cost.

Responses to NOD comments will need to be provided to Ecology at least60 days before start of construction in order to allow for review.
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The next Low-Level Burial Grounds UMM is scheduled for January 22, 1992
in Richland, Washington.
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Attachment 2

Low Level Burial Grounds
(W-025 Mixed Waste Trench)

Unit Managers Meeting
December 11, 1991

Attendance List

N~AME ORGANIZATION PHONE #

R. Bowman WHC (509) 376-4816
C. Clark RL (509) 376-9333
K. Donato SWEC (509) 376-8210
E. Erpenbeck WHC (509) 376-8032
G. Evans WKC (509) 376-8939
M. Jaraysi Ecology (509) 546-2995
J. King SWEC (509) 376-4726
R. Pierce WHC (509) 376-5681
S. Price WHC (509) 376-1653
J. Witczak Ecology (206) 438-7557
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Attachment 3

Low Level Burial Grounds
(W-025 Mixed Waste Trench)

Unit Managers Meeting
December 11, 1991

Agenda

I Opening Remarks C. Clark

II Discuss responses to the Notice of G. Evans
Deficiencies

III Discuss status of Request for Exemption C. Clark
from Lined Trench Requirements for SRC

IV Discuss justification of 3:1 slope for E. Erpenbeck
lined trench
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Attachment 4

Low Level Burial Grounds
(W-025 Mixed Waste Trench)

Unit Managers Meeting
November 7, 1991

Commituent s/Agreements Status

ACION LITEM COIMfITMENTS/AGREEMENTS STATUS LIST

5-30-91:1 Provide a letter on interim status construction authorization and
regulatory criteria for design. Action: Joe Witczak (Ecology)
and Dan Duncan (EPA)

OPEN
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Distribution:

R.C. Bowman WHC (H4-57)
R.M. Carosino RL (A4-52)
C.E. Clark RL (A6-95)
D.L. Duncan EPA (HW-074)
E.G. Erpenbeck WHC (G6-47)

~f~a)f~MHC (H4.-57)
M. French DOE-MR
R.A. Gilbert RI. (AS-ZI)
T.M. Greager WHC (G6-47)
R.D. Izatt RL (A6-95)
J.D. King SWEC (A4-35)
B. Koch PSNS
M. Jaraysi Ecology
R.D. Pierce WHC (N3-13)
J.J. Wltczak Ecology
T.L. Yount WHC (G6-47)

ADMINISTRATIVE RECORD (Low Level Burial Grounds)
[Care of Susan Wray, WHC (H4-22C)]

Washington State Department of Ecology, Nuclear And Mixed Waste Library,
Mail Stop PV-1I

Environmental Protection Agency, Region 10, HW-074



Page 1 of 8 of D194030290

Meeting Minutes Transmittal
Unit Managers Meeting

Low-Level Burial Grounds
Ecol ogy Of f ice

1601 West Clearwater, Suite #102
Kennewi ck, Washington

Meeting Held May 28, 1992
From 1:00 p.m. to 3:00 p.m.

O~~I~ ~-'~- Date: 4 3 Z
f C ar vironmental Policy and Permitting,' RL

1ae ll-lp
DaL el Dcan, ER gi 10, RCRA Program Manager

Date: A ~
e Wit z k, Unit Mankger, Washington State Departmient of Ecblogy

Ric ard Pi e, on ract epresentative, WHC

PURPOSE: Discuss permitting process
Meeting Minutes are attached. Minutes are comprised of the following:

Attachment 1 - Summary of Discussion and Commitments
Attachment 2 - Attendance List
Attachment 3 - Agenda
Attachment 4 - Action Items List with Status
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Distribution:

R. C. Bowman WIIC (H4-57)
R. M. Carosino RL (A4-52)
C. E. Clark RL (A5-15)
0. 1. Duncan EPA (IIW-074)
E. G. Erpenbeck WHC (G6-47)
G. C. Evans WHC (114-57)
M. French DOE-NR
R. A. Gilbert RL (A5-21)
R. D. Izatt RI (A5-15)
J. D. King SWEC (A4-35)
R. J. Benze PSNS
M. Jaraysi Ecology
R.. D. Pierce WIIC (N3-13)
J. J. Witczak Ecology

AUMINISIRATIVE RECORD (Low Level Burial Grounds)
[Care of Susan Wray, WHC (H4-22C)]

Washington State Department of Ecology, Nuclear And Mixed Waste Library,
Mail Stop PV-1I

Environmental Protection Agency, Region 10, HW-074
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Attachment #1

Unit Managers Meeting
Low-Level Burial Grounds

Ecology Office
1601 West Clearwater, Suite #102

Kennewi ck, Washington

Meeting Held May 28, 1992
From 1:00 p.m. to 3:00 p.m.

Summary of Discussion and Commnitments

1. E. Erpenbeck introduced C. Knitter to discuss Golder Construction
Services experience with sealed double ring infiltrometer (SORI) and
Shelby tube testing results in construction of RCRA compliant landfills.
Golder Construction Services is the largest third party construction
quality assurance company in the United States. The Shelby tube, SORI
test and their operation were explained. Experience with these tests in
the 1980's showed that the SDRI was more indicative of the admix
performance than the Shelby tubes because the SORI measured a larger
area of the admix. During the 1980's the poor construction practices
allowed bad bonding between layers which the SORI detected and the
Shelby tube did not. Because of the improved construction practices
(from the 80's to the 1990's) such as; good CQA, good material
characterization, good compaction and construction techniques; the
Shelby tube tests are more reliable than they were in the 1980's. The
Shelby tube test results provide a fairly accurate test representation
of the admix permeability that can be verified at a later date by the
SORI results. Hence, DOE-RI is inclined to proceed, at risk, with
installing the admix liner in the actual landfill based on results from
the Shelby tube tests. Of course, the regulatory acceptance criteria
will be based on the results from the SDRI. If the SDRI has
unacceptable result, DOE-RI would have to repair any installed admix
liner. Recent experience indicates that there is little risk that the 3
day long Shelby tube test will disagree significantly (more than a half
order of magnitude) with the 90 day long SDRI test.

R. Pierce asked if the SORI was an industry standard.

C. Knitter answered "no".

C. Knitter thinks the SDRI tests are a good idea.

C. Clark remarked that our main concern was waiting for the SDRI test
completion before starting construction.

M. Jaraysi said "We never asked for that, because after a couple of
weeks you will get the general picture".

3
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C. Clark said "I think there is a general understanding that we do not
have to wait".

J. Witczak asked, "So if your Shelby shows better than 10 to the minus
seven and the SDRI comes back and says 10 to the minus 5, then what"?

C. Clark replied that RL is inclined to take the risk of the SDRI
indicating a permeability greater than regulatory requirements after
construction has begun with the understanding that repairs may have to
be made. RL needs to know that Ecology will let RL take the risk.

Ecology agreed that RL could take the risk after the SORI has
stabilized, which normally takes 2 weeks, and that both the SORI and the
Shelby tube tests indicate the permeability will be acceptable.
However, if the final results of the SDRI test indicate that the
permeability does not satisfy regulatory requirements, then the repairs
will be required. RL agreed that repairs would have to be made.

The frequency, depth, and expected permeability results were discussed
for testing with Shelby tubes.

2. Ecology asked about the schedule for construction and WHC replied that
construction would begin in February 1993 to avoid construction in cold
weather. WHC would like to have a letter from Ecology in September 1992
that indicates that construction can begin.

3. Ecology inquired about when the performance assessment (PA) for
landfills would be completed and R. Pierce replied that the PA would be
approved in 1994, but that he was not sure that using the landfill has
to wait for the PA. C. Clark added that other reports, such as the
safety analysis report and readiness review, that had to be completed
before the landfill could be used.

4. Ecology requested a copy of the nine month logic schedule that was used
in the presentation. RL said that Ecology could have it.

5. G. Evans explained that review of the waste reports that Ecology
requested revealed that trenches 13 and 22 in 218-W-5 contained mixed
waste that was not reported in the response to NOD-15. Both the NOD
Response table and the colored maps previously given to Ecology have
this error which WHC will correct. The error occurred because the waste
was considered low-level waste that contained lead shielding that was
not waste. Now that lead shielding is classified as waste by Ecology,
it will be reported as mixed waste.

6. G. Evans requested that Ecology discuss our response to NOD-15 in which
we proposed a solution to when RL would state that the existing portion
of the LLBG would not be used for disposal of mixed waste after Ecology
issues the LLBG permit. WHC is concerned that Ecology might require a
single liner under the Shippingport reactor which WHC feels would be
counter productive.

4
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J. Witczak replied that he could not conmment on the proposal at this
time, but that he did not think that Ecology would make RL move waste
that has been placed in the existing portion of the LLBG after November
23, 1987. However, he would continue resisting disposal of additional
mixed waste in these unlined trenches.

7. G. Evans explained that the schedule for installing a cover on 218-E-10
will not be achieved in 1995 as shown in the permit application closure
schedule. The burial ground did not receive waste as projected; so we
are still planning to use the land before putting a cover on it.

J. Witczak replied that he would consider this when he proposed an
accelerated schedule for closing all the burial grounds.

8. J. Witczak said that we could expect a response to NOD response table
about 90 days after it was submitted an that a letter regarding
construction could be sent in September 1992.

9. E. Erpenbeck asked about Ecology accepting the 3:1 slopes for design and
Ecology said that they expected to accept the response.

10. It was agreed that the next LLBC unit managers meeting would follow
Grout on June 18, 1992.

5
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Attachment 2

Unit Managers Meeting
Low-Level Burial Grounds

Ecology Office
7601 West Clearwater, Suite #102

Kennewi ck, Washington

Meeting Held May 28, 1992
From 1:00 p.m. to 3:00 p.m.

Attendance List

NAME- ORGANIZATION PHONE #

R. C. Bowman WHC 509-376-4876
D. W. Claussen RI 509-372-0938
M. S. Collins RI 509-376-6536
K. Donato SWEC 509-376-8210
D. L. Duncan EPA 206-553-6693
E. G. Erpenbeck WHC 509-376-8032
G. C. Evans WHC 509-376-8939
J. Geisbush DOE-NR 206-476-3660
R. A. Gilbert RI 509-372-0618
J. Hensley Ecology 206-546-4311
J. R. Hunter RL 509-376-7434
M. Jaraysi Ecology 509-546-2995
J. D. King SWEC 509-376-4726
G. Kirk PSNS 206-476-3767
C. Knitter Golder 206-861-5756
R. D. Pierce WHC 509-376-5681
F. Shuni Golder 206-883-0777
J. Witczak Ecology 206-438-7557
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Attachment 3

Unit Managers Meeting
Low-Level Burial Grounds

Ecol ogy Of f ice
7601 West Clearwater, Suite #102

Kennewi ck, Washington

Meeting Held May 28, 1992
From 1:00 p.m. to 3:00 p.m.

Agenda

I Opening Remarks. C. Clark

II Discuss proposed construction schedule E. Erpenbeck
using SORI and Shelby Tube tests

III Discuss responses to the Notice of G. Evans
Deficiencies.
0 Data report on recent waste disposal (NOD 15)
0 Using existing portion of landfill (NOD 122)
0 Schedule on definitive design revision
0 Schedule for LLBG closure of 218-E-10

IV Schedule for response by Ecology to NOD J. Witczak
Response Table.

V Discuss schedule and agenda for next unit C. Clark
managers meeting.

7
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Attachment 4

Unit Managers Meeting
Low-Level Burial Grounds

Ecology Office
7601 West Clearwater, Suite #102

Kennewi ck, Washington

Meeting Held May 28, 1992
From 1:00 p.m. to 3:00 p.m.

Commitments/Agreements Status

ACTION ITEM COMMITMENTS/AGREEMENTS STATUS LIST

5-30-91:1 Provide a letter on interim status construction
authorization and regulatory criteria for design. Action:
Joe Witczak (Ecology) and Dan Duncan (EPA)

OPEN

8
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Meeting Minutes Transmittal
Unit Managers Meeting

Low-Level Burial Grounds

The Energy Technology Center
Building: ETC-2, Room 24

2920 George Washington Way
Richiland, Washington

Meeting Held June 18, 1992
From 2:30 p.m. to 3:30 p.m.

Date:-7 23 n
tfo E. Cark, Environmental Policy an TPermitting/R

Not Present at Meeting
____________________________________Date: __________

Da il .Du can, EP 'n10, RCRA Program Manager

n . E TDate: -7_____________7

1i CZ Unit Managhr/ Washington Sate gepartme-nt of Ecdlogy

VHDate:Vg ar Pierce, Contractor Representative, HC

PURPOSE: Discuss permitting process
Meeting Minutes are attached. Minutes are comprised of the following:

Attachment 1 - Summary of Discussion and Commitments
Attachment 2 - Attendance List
Attachment 3 - Agenda
Attachment 4 - Action Items List with Status
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Distribution:

R. C. Bowman WHC (H4-57)
R. M. Carosino RL (A4-52)
C. E. Clark RL (A5-15)
D. 1. Duncan EPA (HW-074)

E. nbeck WC G-

DOE-NR
R. A. Gilbert RL (A5-21)
R. 0. Izatt RL (A5-15)
J. D. King SWEC (A4-35)
R. J. Benze PSNS
M. Jaraysi Ecology
R. D. Pierce WHC (N3-13)
J. J. Witczak Ecol ogy

ADMINISTRATIVE RECORD (Low Level Burial Grounds)
[Care of Susan Wray, WHC (H4-22C)]

Washington State'Deartnent of Ecology, Nuclear And Mixed Waste Library,
Mail Stop PV-11

Environmental Protection Agency, Region 10, HW-074
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Attachment #1

Unit Managers Meeting
Low-Level Burial Grounds

The Energy Technology Center
Building: ETC-2, Room 24

2920 George Washington Way
Richland, Washington

Meeting Held June 18, 1992
From 2:30 p.m. to 3:30 p.m.

Sunmmary of Discussion and Commitments

1. J. Witczak passed out the following list of Notice-of-Deficiency
comments which are unresolved on June 18, 1992. He said that there
would probably be no new comments other than resolving the existing
commnents. Of the 81 comments listed, he estimated that 40 would remain
unresolved for the next cycle. He expects to have a formal response by
the end of July 1992.

OUTSTANDING COMMENTS AS OF 6/18/92
15, 16, 21, 31, 119, 122, 138, 141, 144, 145, 149, 151, 158, 161,

169, 171, 172, 179, 185, 191, 204, 205, 208, 210, 225, 230, 231, 232,
234, 236, 239, 240, 241, 245, 253, 256, 262, 263, 264, 266, 270, 271,
272, 283, 285, 286, 290, 293, 294, 296, 298, 299, 301, 309, 310, 316,
319, 320, 321, 323, 327, 328, 332, 333, 334, 339, 342, 343, 347, 348,
351, 352, 353, 354, 355, 359, 364, 373, 383, 385, 389.

The construction comments of principal concern are: 151, 270, 271, 285,
286, 298, 309, and 310.

2.' Ecology is concerned that WHC is planning to modify the pump that is
identified in NOD's 270 and 271. They are concerned that the pump may
not operate as specified after the check valve is removed. The LERF
project had problems with their pumps. E. Erpenbeck agreed to check
with the LERF project to better understand the problems that they had.

3. Ecology is concerned that placing an 8-inch pipe above a 2-inch pipe
(addressed in NOD 286) will create a maintenance problem. Ecology
thinks the 2-inch pipe should be offset from the 8 inch pipe.

4. Ecology. hinks the rebar (addressed in NOD 298) is too close to the
surface rand does not follow the design requirements of the Uniform
Building Code. Golder Associates and WHC think the design meets the
intent of the requirements.

5. Ecology thinks the cover addressed in NOD 310 is not adequate to prevent
particulates from entering the riser pipe and damaging the pump. The
difference of opinion appears to revolve around the significance of the
gap in the cover.

3
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6. Ecology wants to restrict the latitude of the contractors as described
in NOD 151. WHC and DOE think the latitude given the contractor is
appropriate and necessary to obtain competitive bids on the construction
contract. Ecology's primary concern is that we do not repeat the
mistakes that were made on LERF and Grout construction. DOE and WHC are
concerned that if we give very specific specifications rather
performance standards, the contractor will not be liable if he follows
the specifications and does not meet the performance standards.

7. The schedule of when final comments on the design would be delivered and
'the potential schedule impact to submitting a revised design to Ecology

were discussed. J. Witczak said he planed to deliver final comments a
the end of July 1992, and that he expected to give us draft comments at
mid July. C. Clark proposed to deliver the revised design documents at
the end of August 1992.

8. C. Clark said that we were still working on revising the "Request for
Exemption from Lined Trench Requirements for Submarine Reactor
Compartments."

9. G. Evans gave Ecology the revised sketches of the LLBG that show the
location of the various types of waste and the data to support the
recently identifiedmiixed waste in burial ground 218-W-5. The revised
sketches are of burial grounds 218-W-5, 218-W-4C, and 218-E-128. This
information is part of the responses to NOD's 15 and 16.

10. J. Witczak invited Rick Pierce to give a presentation on disposal of
evaporators in the LLBG. Ecology would like to understand why we can
not decontaminate the evaporators. C. Clark suggested that R. Pierce
give the presentation at the next unit managers meeting.

11.. It was agreed that the next LLBG unit managers meeting will be on July
23, 1992 at 11:00 AM.

4
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Attachment 2

Unit Managers Meeting
Low-Level Burial Grounds

The Energy Technology Center
Building: ETC-2, Room 24

2920 George Washington Way
Richland, Washington

Meeting Held June 18, 1992
From 2:30 p.m. to 3:30 p.m.

Attendance List

NAME ORGANIZATION PHONE #

R. C. Bowman WHC 509-316-4876
B. J. Broomfield WHC 509-376-4966
C. E. Clark RL 509'-376-9333
K. Donato A~EC 509-376-8210
E. G. Erpenbeck WHC 509-376-8032
G. C. Evans WHC 509-376-8939
J. D. King SWEC 509-376-4726
D.' E. Plowman WHC 509-372-1292
J. Witczak Ecology 206-438-7557
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Attachment 3

Unit Managers Meeting
Low-Level Burial Grounds

The Energy Technology Center
Building: ETC-2, Room 24

2920 George Washington Way
Ri chl and, Washington

Meeting Held June 18, 1992
From 2:30 p.m. to 3:30 p.m.

Agenda

I Opening Remarks. C. Clark

II Status of Notice of Deficiency (NOD) J. Witczak
Response Table.

III Status of "Request lor Exemption from Lined Trench C. Clark
Requirements for Submarine Reactor Compartments.

IV Revised response to NOD 15 for location of G. Evans
mixed waste disposed since 11-23-92.

V Discuss schedule and agenda for next unit C. Clark
managers meeting.

6
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b4

Attachment 4

Unit Managers Meeting
Low-Level Burial Grounds

The Energy Technology Center
Building: ETC-2, Room 24

2920 George Washington Way
Richland, Washington

Meeting Held June 18, 1992
From 2:30 pam. to 3:30 p.m.

Commitments/Agreemenits Status

ACTION ITEM COMMITMENTS/AGREEMENTS STATUS LIST

5-30-91:1 Provide a letter on interim status construction
authorization and regulatory criteria for design. Action:
Joe Wit-Lak (Ecology) and Dan Duncan (EPA)

OPEN

7



JL *T" JLX X1. ECN 1-64938
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Pagel1 of 115 Proj.
ECN

2. ECK Category (mark one5 SuppLementitg. Change ECK .j Supersedure [
Cancel/Vold (JDirect Revision (]Temporary Discovery [
3. Originator's Rem, Organization, MSIN, aind Telephone No. W R '9 c5 4. Date

EG ERPENBECK, SWP, G6-47, 6-8032 JULY 7, 1992
5. Project T it Le/No.IIWork order No. M~ 1- , P 6. Utdg./Sys./Fac. No. 7. Impact Level

W025/RMW LAND DISPOSAL FACILITY 200W/218-W-5 3
8. Document number Affected (inctude rev, and sheet no.) 9. Retated ECK No(s). 10. Rotated P0 No.

WHC-SD-W025-QAPP-001, REV 1 152876 N/A
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clarify action item
protocols, resolution of
action items, and SIR
closeout.
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ECN 164938

P-10.0-3 Revision Level 3 June 1992
SURVEILLANCE INSPECTIQN Page 1 of 6

1. PURPOSE

This procedure defines the requirements for conducting surveillance inspections of in-
process project activities, including field operations and laboratory testing.

2. APPLICABILIT

This procedure shall be used by all Colder A'ssociates Inc. (Colder) Quality Assurance (QA)
personnel requested to perform surveillance inspection of field, laboratory, or other in-
process activities requiring compliance with established procedures or methods. This
procedure may also be used to implement systems audit requirements invoked by QA

- Project Plans for environmental investigations.

3. DEFINITIONS

3.1 Surveillance Inspection

A surveillance inspection is the documented act of monitoring or witnessing the
performance of work in process to verify that activities are being conducted in accordance
with approved procedures, methods or Instructions.

3.2 Systems Audit

In environmental investigations, a systems audit is a qualitative onsite evaluation of
laboratories or other organizational elements of the measurement system for compliance
with established QA program and procedure requirements.

4. REFERENCES

4.1 Golder Associates QA Procedure P-15.0-1, "Control of Nonconformances, Incident
Reports, and Corrective Action.

5. DISCUSSION

Surveillance inspection is a management tool that may be used during the course of project
activities to verify that work in process is being performed in accordance with specified
procedures, methods, or instructions. Surveillance inspections are also used to identify and
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P-10.0-3 Revision Level 3 June 1992

SURVEILLANCE INSPECTION Page 2 of 6

correct both real and potential deficiencies at the earliest possible opportunity to minimize
any adverse impacts on the quality of the work performed. The types of activities subject
to surveillance inspection include development of procedures, study plans, or other project
documents; field activities including instrument installations, testing, and sampling;
laboratory activities, including testing and calibration of measurement and test equipment,
and subcontractor or consultant activities in any of the areas mentioned above.

6.0 RESPONSIBILITY

6.1 QA Manager

N The QA Manager is responsible for establishing surveillance requirements and policies in
compliance with client QA requirements and the technical needs of the project. The QA
Manager is also responsible for directing the performance of surveillance inspections and

o when necessary, coordinating schedules with Project Managers, Task Leaders, and
Laboratory Managers. The QA Manager may designate inspection responsibility to
qualified personnel who 'are independent from the work being examined; all designated
inspectors must be trained in the requirements of this procedure.

6.2, Designated Inspector

The designated inspector has primary responsibility for conducting surveillance inspections
in accordance with this procedure. The designated inspector is responsible for confirming

- surveillance inspection schedules with the QA Manager and affected Project Managers;
making detailed arrangements to witness specific portions of an activity; documenting
inspection results; assignment of action items and monitoring action item resolution;
reporting nonconformances; and for verifying that corrective actions for dispositioned
nonconformances have been properly implemented.

6.3 Project Managers, Task Leaders or Laboratory Managers

Project Managers, Task Leaders, or Laboratory Managers are responsible for coordinating
surveillance schedules with the QA Manager and the designated inspector. In case of a
stop work order, they are responsible for halting operation in a logical and orderly manner
that will protect the safety of personnel, the integrity of the data already obtained, and/or
that will prevent further damage. They are also responsible for ensuring that action item
resolutions and corrective actions for dispositioned nonconformances are properly
implemented.

6
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7. EQUIPMENT OR MATERIALS

Approved QA, technical, testing. or laboratory plans and procedures; applicable
Specific Work Instructions (SWIs) and/or procurement documents; project schedules or
reference materials as required; Surveillance Inspection Report (SIR) formns (see Exhibit A).

8. PROCEDURE

8.1 Surveillance Inspection Scheduling

All project activities, including document preparation, records management, field testing,
and laboratory work may be subjected to surveillance inspection at any point during the

C) activity. It is the intent of this procedure that the surveillance inspection be conducted
without significantly interfering with technical work. Surveillance inspections shall in no

'Ni case compromise the safety of personnel or adversely affect data acquisition activities.
Reasonable advance notice shall be provided to the Project Manager, Task Leader, or

N Laboratory Manager, who shall provide schedule information, procedure documentation,
or such other support as required. Frequency and scheduling of surveillance inspections
shall be determined by the QA Manager based on QA program or project plan
requirements, project schedules, type of activity, and results of past surveillance Inspections
or audits.

8.2 Inspection Guidelines

11% At a minimum, surveillance inspections shall verify compliance of the activity with
applicable plans, procedures, methods, and SWIs. The following additional items shall be
considered during surveillance inspections of laboratory or field testing activities:

Equipment or instrumentation calibration status and general condition;

Status or stage of completion of the test or activity must be apparent from test
data sheets or logs;

Test operations and sequencing for the phase of the activity observed must
comply with approved procedure requirements; and

Test data sheets and records required by the test plans or procedures must be
filled out properly, to the extent necessary for the phase of the test observed.

7
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8.3 Noriconforniances and Stop-work Orders

Nonconformances and incidents shall be documented and handled as indicated in
procedure P-15.0-1 "Control of Nonconforrnances, Incident Reports, and Corrective Action."
Deficiencies of a minor nature that would not affect a permanent or significant change in
quality if not corrected and can be brought into conformance in a timely manner shall not
be categorized as nonconforrnances but shall be identified as action items requiring effective
resolution as described in Section 8.4. If a nonconformance requires stopping work in
order to prevent future discrepancies, danger to personnel, loss of data, or similar
problems, the designated inspector shall immediately notify the QA Manager, obtain
concurrence, and issue stop work instructions. The affected Project Manager, Laboratory
Manager, or Task Leader(s) shall be immediately notified.

8.4 Action Items

C0 Minor deficiencies as described on 8.3 shall be identified as action items on the SIR and
shall be assigned to appropriate individuals for resolution within an appropriate time
period. An information copy of the SIR with all action items identified shall be provided to

IN the QA Manager at the completion of the inspection. The designated inspector shall track
all action items through completion and shall attach documentation supporting action item
closure as appropriate, prior to submitting the completed SIR to the QA Manager for final
review and closure.

8.5 Closure

The QA Manager shall review the draft SIR for the adequacy of proposed action items, and
as appropriate, shall provide direction to the designated inspector whenever modifications
to action item requirements are required. The QA Manager shall review the final SIR with
all supporting documentation, and if acceptable, shall sign to indicate closure.

9. DOCUMENTATION

9.1 Surveillance Inspection Report (SIR) Forms

An SIR form shall be filled out by the inspector for each surveillance. At a minimum the
report shall contain the following information:

Name of the inspected activity or test, with associated job number;
Personnel contacted using the surveillance inspection;
Date and start/stop times of the surveillance inspection;
References to governing plans or procedures inspection;

8
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SURVEILANCE-INSPECTION- Page 5 of 6

Observations of equipment condition and calibration status;
General observations and comments;
NCIR numbers for any nonconformances resulting from the surveillance
inspection;
Discussions of any immediate action taken to correct minor deficiencies or to
stop work;
Action items requiring correction; and
Signature of designated inspector and inspection date, and the signature of the
QA Manager and action item closure date.

Closed SIRs along with all supporting closure documentation shall be routed for retention
in both the corporate QA records and applicable project QA records.

In

9
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Exhibit A

SURVEILLANCE INSPECTION REPORT SIR
Page I of[iiZZi ]
Inspected Adk*t or Test: ___________________________

Job Number _________________________ ____

Personnel Contacted.

C) Reference Requirements:

IN

N ~~Insp. Date; _______Start lime: ________End ime: ________

-~~~~~~ ~~Equipment CondrUont/albration Status, ____________________

- Observation and Comments (Use Extra Sheets as Required):

NCIR Reference (it any):

Action Items Requiring Confecton (Use Extra Sheets as Required): ___________

Inspectr _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Date: ________

Closed By GA Manager _______________ Date: _________

Action htem Closure Date:_________________ ____________

Comments:______________________________________

GOLDER ASSOCIATES INC.

10
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Unit Managers Meeting
Low-level Burial Grounds
HAPN Building, Room 319
Richland, Washington

Meeting Held October 26, 1992
From 3:00 p.m. to 4:00 p.m.

The undersigned indicate by their signatures that these meeting
minutes reflect the actual occurrences of the above dated Unit
Manage" Meeting.

Not Present________________ Date:__________
Daniel L. Duncan, RCRA Program Manager, EPA Region 10

__________________________Date: IQZ..?4'
Rob ®rtE. Cordts, UWfit Manager, Washington State Department Jp cology

Low-level Burial Grounds, WHC Concurrence

Date:411,3
cha Pie e, onyrctor ept entative, WHC

Purpose: Discuss Permitting Process

Meeting Minutes are attached. The minutes are comprised of the following:
Attachment 1 - Agenda
Attachment 2 - Summary of Discussion and Commitments/Agreements
Attachment 3 - Attendance List
Attachment 4 -Action Items
Attachment 5 Handouts (as handed out at meeting, if any)
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Distribution:

B. A. Austin WHC B2-35
J. D . Bauer RL A5-15
R . C. Bowman WHC H6-24
B. J. Broomfield WHC N3-13
R. C. Brunke WHC H6-23
R. M. Carosino RL A4-52
C. E . Clark RL A5-15
0. W. Claussen RL A5-21
R. E. Cordts Ecology
A. K. Crowell RL A5-21
D. L. Duncan EPA HW-074
E. G. Erpenbeck WHC G6-47
G. C. Evans WHC H6-23
R. M. Gordon RL A6-55
R. F. Guercia RL A5-21
M. N. Jaraysi Ecology
S. J. Lijek MACTEC A4-35
P. J. Mackey WHC B3-15
M. M. McCarthy WHC N3-13
R. D. Pierce WHC N3-13
B. E. Poremba WHC T4-03
B. B . Powell WHC T4-03
S. M. Price WHC H6-23
H. T. Tilden II PNL P7-68

ADMINISTRATIVE RECORD: Low-level Burial Grounds, D-2-9 [Care of EDMC, WHC (H6-
08)]

Washington State Department of Ecology Nuclear and Mixed Waste Library,
P.O. Box 47600, Olympia, Washington 98504-7600

Environmental Protection Agency Region 10, Seattle, Washington 98101, Mail
Stop HW-074

Please send comments on distribution list to J. Scott H6-24,(509) 372-0562.
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Attachment 1

Unit Managers Meeting
Low-level Burial Grounds
HAPO Building, Room 319
Richland, Washington

Meeting Held October 26, 1992
From 3:00 p.m. to 4:00 p.m.

Agenda

I Opening Remarks. C. Clark

II Approval of meeting minutes. Unit Managers

III Status of Notice of Deficiency (NOD) J. Witczak
Response Table.

IV Disposal of K-3 filters in unlined trenches. J. Witczak

V Strategy for disposal of mixed waste as described J. Witczak
in the HANFORD SOLID RADIOACTIVE MIXED WASTE
STORAGE STRATEGY letter of January 26, 1988
(Appendix 40 in LLBG permit application).
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Attachment 2

Unit Managers Meeting
Low-level Burial Grounds
HAPO Building, Room 319
Richland, Washington

Meeting Held October 26, 1992
From 3:00 p.m. to 4:00 p.m.

Summary of Discussion and Commitments/Agreements

1. Previous Unit Manager Meeting Minutes:

The minutes from the July 1992 Low-Level Burial Ground Unit Manager Meeting
were not available for review and signature. There were no Unit Manager
Meetings held in August and September, 1992, by mutual consent of the Unit
Managers.

2. Disposal of K-3 Filters at the Low-Level Burial Grounds (LLBG):

RL\WHC presented a strategy for disposal of the K-3 filters at the LLBG.
RL\WHC requested that Ecology allow the LLBG to accept the K-3 filters for
disposal. RL\WHC stated that, according to their interpretation, disposal of
this waste is consistent with the "Hanford Solid Radioactive Mixed Waste
Storage Strategy" (Letter from R. D. Izatt and R. E. Lerch to Roger Stanley
and Janet O'Hara dated January 26, 1988. Appendix 4D in LLBG Permit
Application.) Ecology stated that they will send a letter to RL\WHC stating
their approval of this request by the next Unit Manager Meeting. Ecology gave
verbal approval to proceed with the disposal of the K-3 Filters, but they want
to arrange a meeting to discuss the "Hanford Solid Radioactive Mixed Waste
Storage Strategy."

3. Notice of Deficiency (NOD) Response Table:

Ecology (Witczak) provided draft NOD comments to RL\WHC on the LLBG Part B
Permit Application. Witczak stated that formal NOD comments would be provided
to RL\WHC within a week of this meeting. A short discussion of the NOD
comments followed.

4. Construction Quality Assurance Plan:

Eric Erpenbeck (WHC) described the content and purpose of Project W-025
Construction Quality Assurance Plan. RL/WHC provided copies of WHC-S-045, Rev
0, "Material Specifications and Construction Requirements for the Radioactive
Mixed Waste Land Disposal Facility Non-drag-off" and WHC-SD-W025-PLN-001, Rev
1, "Construction Quality Assurance Plan (CQAP) for Project W-025, Radioactive
Mixed Waste Land Disposal Facility - Non-drag-off" to Ecology.
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5. Set next meeting date

The next Unit Managers meeting is tenetatively scheduled for December 1,
1992.
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Attachment 3

Unit Managers Meeting
Low-level Burial Grounds
HANO Building, Room 319
Richland, Washington

Meeting Held October 26, 1992
From 3:00 p.m. to 4:00 p.m.

Attendance List

Name Org~anization Phone #
R. C. Bowman WHC (509) 376-4876

B. J. Broomfield WHC (0)3646

C. E. Clark RL (509) 376-8939

R. E. Cordts Ecology (206) 459-6863

Joe Witczak Ecology (206) 438-7765

E. G. Erpenbeck WHC (509) 376-8032

G. C. Evans WH-C (509) 376-8939

M. N. Jaraysi Ecology (509) 736-3016

K. R. Donato SWEC (509) 376-8210

J. D. King SWEC (509) 376-4726
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Attachment 4

Unit Managers Meeting
Low-level Burial Grounds
HAPO Building, Room 319
Richland, Washington

Meeting Held October 26, 1992
From 3:00 p.m. to 4:00 p.m.

Action Items

Action Item # Description

5-30-91:1 Provide a letter on interim status construction
authorization and regulatory criteria for design. Action:
Joe Witczak (Ecology) and Dan Duncan (EPA)
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1. ECN 164937
ENGINEERING CHANGE NOTICE....................

Pago 1 of2 Proj.
ECN

2. ECU Category (mark ame) SIpptamntaL ( Change ECU (] Supersedure [
Cance(/Void [] Direct Revision [X1 Temporary [] Discovery [
3. originator's Nuns, Organization, MSIN, and Telephone go. 4. Date

EG ERPENBECK, SWP, 24950, G6-47, 6-8032 JUNE 15, 1992
S. Project TitLe/No./Yark Order No. M464c6- 6. Sldo./Sys./Fac. No. 7. Impact LeveL
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WHC-SD-W025-PLN-001, REV 1 109386 N/A
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A-7900-013-2 (11/58) (EF) GEF095
Engineering Change Notice
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1. INTRODUCTION

Golder Associates Inc. (GA1 is under contract to the United States Department of Energy-
Richland Operations Office to prepare a design and provide Construction Quality
Assurance (CQA) services for the Radioactive Mixed Waste Land Disposal Facility, Non-
Drag-Off (Project W-M2). The facility will be located in the 200W area of the Hanford
Reservation, near Richland, Washington. The facility is intended to accept hazardous waste
as well as low level radioactive mixed waste, and is designed to meet all of the
requirements for disposal of hazardous waste as specified by the EPA and State of
Washington Department of Ecology (Ecology).

1.1 Purpose

As part of the CQA services to be provided for the facility GA.! has prepared this
Construction Quality Assurance Plan (CQAP). The plan will be used during construction
of the facility; it addresses the applicable requirements specified by the Quality Assurance
Program Plan (QAPP) that was prepared for this project (Golder, 1990). In addition, the
CQAP meets the plan requirements specified by the EPA in Technical Guidance Document:
Construction Ouaiitv Assurance for Hazardous Waste Land Disposal Facilities (EPA, 1986).

The purpose of the CQAP is to document that the facility is constructed to all applicable
design criteria, plans, and specifications, using specified construction techniques and
specified materials. Procedures invoked by the CQAP are intended to identify problems
that may occur during construction and to document that these problems are corrected
before construction is complete.

1.2 Scope

The scope of this plan covers all elements of construction associated with the facility as
outlined below:

"Earthworks
- Excavation and backfilling
. Admix liner preparation and placement
- Drainage layer placement and testing
- Operations layer placement and testing

"Geosynthetics
- Placement and seaming of H-DPE liner
- Placement and seaming of geotextile

-Placement and tieing of geonet
-Placement and welding of H-DPE pipe

WI-IC NON-DRAG-OFF 1 June 19, 1992
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Associated materials
- Vertical riser pipe
- Temporary leachate collection tank
. Leachate monitoring and control facilities

1.3 Relationship to QA Program Plan

This OQAP is a secondary document, developed under the requirements of the project QA
program embodied in the current approved version of Quality Assurance Program Plan for
Proiect W-025. Radioactive Mixed Waste (RMW) Land Disp~osal Paciity - Non DraOf
(G;l, 1990), referred to throughout this document as the QAPP. The CQAP draws upon
the records management, document control, technical review, and other procedural
resources invoked by the QAFF wherever appropriate. Specific references to applicable
QAPP plan sections and/or implementing procedures are provided wherever required. The
regulatory basis for the development of the QA.PP and a discussion of its objectives is
provided in QAPP Sections 2.1 and 2.2.

1.4 Change Control Requirements

The CQAP, the QAP?, and all implementing procedures are subject to the change control
requirements defined by the procedures referenced in Section 5.0 of the QAPP. QAPP or
CQA? changes that may be required in response to unexpected site conditions or revisions
in c-onstruction methodology shall be documented as Interim Change Notices (ICNs) and
reviewed, approved, and distributed as required by P-5.0-1, "Document Preparation,

Thsriutinand Change Control".

WHC NON-DRAG-OFF 2 June 19, 1992
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2. RESPONSIBILITY AND AUTHORITY

2.1 Organizations Involved

The principal organizations involved in permitting, designing, and constructing the
Radioactive Mixed Waste (RM W) Land Disposal Facility, Non-Drag-Off are the Owner,
Permitting Agencies, Facility Manager, Design Engineer, CQA Engineer, Construction
Manager, and Contractors.

2.1.1 Owner

The owner of the RMIW facility is the U.S. Department of Energy - Richland Operations
Office ,DOEJRL). The DOE-RL Contract Officer's Technical Representative (COTR) during
the construction of the facilty is the Westinghouse Hanford Company (W:-C).

2.1.2 Permitting Agencies

The RMfW facility is being constructed to meet regulations set out by the U.S.
Environmental Protection Agency (EPA) and the Washington State Department of Ecology
fEcology). This CQAP is specifically designed to support these regulatory needs.

2.1.3 Facility Manager

The Westinghouse H-fanford Company (WHC will provide coordination and project
management support during construction and will manage the completed facility. The
WHC representative will have the authority to review and approve all engineering change
notices. In addition, the WH-C representative will provide direction to the Construction
Manager.

2.1.4 Design Engineer

The R.MW facility, Non-Drag-Off has been designed by Golder Associates Inc. (GAD). All
baseline drawings and design specifications will be provided by "~ to WI-C. All
subsequent design updates and changes shall be managed by WHC under the
requirements of their own change control procedures. GAl will have the authority to
review and modify the design drawings, specifications, CQA Plan, cost estimates, and
construction schedules with the concurrence of the Owner and his representative.

WHC NON-DRAG-OFF 3 June 19, 1992
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CQA Personnel, support, and equipment are provided by GAl through its subsidiary
Colder Construction Services, Inc. (GCS). The organizational structure, specific
responsibilities, and authority of GCS CQA Personnel are shown in the organizational chart
included as Figure 2-1 and are discussed below. Specific specification and certification
requirements for CQA personnel are addressed in Section 3.0 of this plan. The CQA
Engineer and Personnel do not have the authority to direct the Contractors. They do have
the authority to identify nonconforniances, and notify the COTR via initiation of a
nonconformance report for resolution (ref. Section 5.3).

CQA is considered to be a discrete engineering discipline under the direct control of the
CQA Project Manager. All CQA activities are subject to verification through auditing and
surveillance, inspection processes implemented at the direction of the Project QA Manager
in compliance with QAPP requirements.

2.1.5.1 Project Director

The Project Director has ultimate responsibility for technical and quality performance on
this project, and for monitoring that all DOE-RL quality assurance, schedule, and
budgetary requirements are satisfied.

2.1.3.2 Project Manager

The Project Manager is responsible for conducting technical activities in compliance with all
contractual technical and quality requirements, for coordinating all technical staff activities,
ior continuing liaison with the DOE-RL contract officer's technical representative (COTR)
through the completion of all tasks, submittal of routine progress reports, and assessment
of all change requests. The Project Manager may delegate specific duties in support of
these responsibilities through the Specific Work instruction (SWI) process as described in
Section 3.1 of the QAPU'"Task Management Process", SWIs are approved by the Project
Manager and Project QA Manager, and are used to initiate project activities.

4.1.5.3 Proiect OA Manager

The Project QA Manager retains overall responsibility for the preparation and update of
the overall Quality Assurance Program Plan (QAPP) and for review and approval of this
CQAP and all supporting procedures The Project QA Manager is responsible for
verification of compliance with QAPP and CQAP requirements through the monitoring,
review, inspection, surveillance, and auditing procedures described in the QAPP. Specific
duties in support of these responsibilities may be delegated within the guidelines of
groverning procedures.

WH-C NON-DRAG-OFF 4 June 19, 1992
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Figure 2-1. CQA Project Organization.
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The CQA Engineer shall be responsible to the Project Manager for the organization and
coordination of on-site CQA Personnel and activities. The CQA Engineer shall be
responsible for training CQA observation personnel on CQA requirements and procedures,
for confirming test data accuracy, for identifying acceptance or rejection status of all work,
and for providing periodic reports on CQA inspection results.

2.1.5.5 COA Personnel

CQA Personnel shall be responsible for inspecting and testing materials and ongoing
constr-uction to assess compliance with specifications, and for verifying that the tests and
testing equipment used conform to the requirements of the CQA plan and/or specifications.
CQA Personnel will report directly to the CQA Engineer.

2.1.3.6 Cons ulta nts/Subcontractors

Consultants and/or subcontractors from outside of the GAI organization may be used to
facilitate the CQA process; procurement of such services shall be in compliance with the
controls of QAPP Sections 4.0, "Procurement Document Control", and 7.0., "Control of
Purchased Materials, Items and Services'. Specific training and qualification requirements
shaU be defined in procurement documents, approved by the Project Manager and the
Project QA Manager.

Subcontractors will be required to complete the conformance testing of the geosynthetics
materials which will be used in construction of the facility. Construction surveyinig services
',%ill be supplied by the earthworks contractor. CQA surveying, concrete testing, asphalt
testing, and other related testing wJi be subcontracted by GAL

2.1.6 Construction Manager

The CZonstruction Manager for the Non-Drag-Off Facility is Kaiser Engineers - Hanford
(KEH)f. KEH will hire and manage the contractors that will build the facility; see Section
2. 1. 7 below. The Construction Manager shall have the authority to provide direction to the
various Contractors.

2.1.7 Contractors

2.1.7.1 Earthworks

The earthworks contractor will be responsible for excavation, placement of backfill,
preparation and placement of the admix soil liner, and placement of the operations layer.
In addition, the earthworks contractor will be responsible for installing the leachate

WHC NON-DRAG-OFF '6 June 19, 1992
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collection gravel and sump gravel, excavating and backfilling: the anchor trenches, and
surfacing of the roads, access ramp, and staging area.

2.1.7.2 Geornenbrane Installer

The geomernbrane installer will install the HDPE geomembrane, geonet, geotextile, and the
greocomposite drainage layer according to the project plans and specifications. In addition,
the geornembrane installer will per-form selected tests on the HDPE Liner seams. These
tests, which include test seams, non-destructive seam tests, and optional destructive test
seams, are described in Section 4.4.2

2.1.7.3 Leachate Collection System Fabricator/Installer

The earthworks contractor will procure, fabricate, install, and test the leachate collection
and removal piping and pump system as well as the temporary leachate storage tank and
all electrical controls.

2.2 Project Meetings

2.2.1 Pre-Construction Meeting

A meeting shall be held to resolve any uncertainties following the completion and approval
of the facility design, completion and approval of the site-specific CQA plan, and award of
the construction contract, but prior to the start of construction. At a minimum, the meeting
shall be attended by the Owner or Owners' lepresentative, the Design Engineer, the OQA
Engineer, and the Construction Contractor(s). Separate pre-construction meetings may be
held for the earthworks, geornembrane installation, and leachate collection system
contractors. The topics of this meeting shall Lnclude but are not Limited to:

" Providing each organization with all relevant CQA documents and supporting
information;

" Familiarizing each organization with the site-specific CQA plan and its role
relative to the design criteria, plans, and specifications;

" Determining any changes to the CQA plan that may be needed to document that
the facility will be constructed to meet or exceed the specified design
requirements;

* Reviewing the responsibilities of each organization;

" Reviewing lines of authority and communication for each organization;

" Discussing the established procedures or protocol for observations and tests
including sampling strategies;

WHC NON-DRAG-OFF 7 June 19, 1992
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" Discussing the established procedures or protocol for handling construction

deficiencies, repairs, and retesting;

" Reviewing methods for documenting and reporting inspection data;

* Reviewing methods for distributing and storing documents and reports,

" Reviewing work area security and safety protocol;

* Reviewing the proposed project schedule;

" Discussing procedures for the location and protection of construction materials
and for the prevention of damage of the materials from inclement weather or
other adverse events; and

" Conducting a site walk-around to review construction material and inspection
equipment storage locations.

The meeting shall be documented in compliance with QAPP Section 6.0, 7Document
Control", which requires documentation of all quality-related meetings. Minutes shall be
transmitted to all parties.

2.2.2 Daily Progress Meetings

Aprogress meeting 5hall be held daily at the work area. At a minimum, progress meetings
shall be attended by 'he Construction Manager, construction contractor(s), and CQA
monitoring personnel. The purpose of such meetings is to:

" Review the previous day's activities and accomplishments;
" Review the work location arnd activities for the day;
" Discuss the contractor's personnel and equipment assignments for the day;
" Review any new test data;- and
" Discuss any potential construction problems.

This meeting shall be documented in daily field reports by a member of the CQA staff in
compliance with QAIPF Section 6.0, "Document Control".

=.23 Weekly Progress Meetings

Weekly progress meetings shall be held at the site. At a minimum weekly progress
meetings shall be attended by the CQA Engineer, the Earthworks and Geosynthetics
Contractors, the Construction Manager, and the COTIL The purpose of the meeting is to:

W'HC NON-DRAG-OFF 8June 19, 1992
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" Review the previous weeks activities and accomplishments;
" Review claims, change orders, delays, and similar items;
" Review planned activities for the upcoming week;
" Finalize resolution of problems from the previous week; and
" Discuss the potential problems with the work planned for the upcoming week.

This meeting shall be documented in compliance with QAPP Section 6.0, "Document
Control," and minutes shall be transmitted to all parties.

2.2.4 Problem or Work Deficiency Meetings

.Meetings shall be convened as necessary to address inspection deficiencies and
nonconiormarices. Deficiencies observed during general earthworks construction and
HrDPE_ deployment inspection, seam welding, repair, and seamn/repair weld testing shadl be

brought to the attention of the contractors on a real-time basis as described in Section 4

beiow, if the requested corrective action is not completed to the CQA Engineer's
satisfaction, the deficiency shall be considered a nonconformance, documented on a WVHC
nonconforrmance report (NCR) form, and submitted to the COTR for resolution. All

receiving inspection discrepancies shall be documented directly on a NCR and submitted to
the COTR for resolution. In addition, all deficiencies requiring an engineering resolution

by the Design Engineer shall be documented on a NCR. The CQA Engineer and GAl
design engineers shall attend all subsequent nonconformance review meetings as requested

by the COTR. All routine HDPE inspection and nonconformance activity shall be

documented in the daily summary reports provided to the COTR.

2.3 Hold and Witness Points

Mandatory COTR hold points are required for the following items: soiL/bentonite admix

liner installation, HOPE Liner installation and welding, electrical system testing, pressure
esigof the leachate collection system, and acceptance testing. Mandatory COTR witness

points shadl be established for asphalt pavement installation, heat trace testing, leachate

collection system pipe welding, and leachate collection tank integrity testing.

The requirements for hold and witness points are outlined in Appendix A. The schedule
for the hold and witness points will be determined when the Contractor(s) develop the

construction schedule for the project. The schedule shall be updated and presented to the
Construction Manager on a weekly basis. The construction schedule will serve as notice to

the Owner or Owners Representative as to when the above hold and witness construction
activities will take place.

The CQA schedule of tests and their frequency is summarized in Appendix A.

WH4C NON-DRAG-OFF 9 June 19, 1992
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3.1 CQA Engineer

The CQA Engineer shall possess, at a minimum, a Bachelor's degree in engineering,
engineering geology, or a closely related discipline, and shall have sufficient practical,
technical, and managerial experience to successfully direct the CQA activities discussed in
this plan. The CQA Engineer shall receive formal training in the requirements of the
QAFP; procedure P-1004, "Receiving Inspection"; and the CQAP in compliance with the
requirements of Section 2.3 of the QAPP, "Training and Qualification of Project Personnel".
This section of the QAPP requires that project personnel be trained in QA requirements
applicable to their work assignments. The CQA Engineer's qualifications shall be
documented by training records and professional resume. Qualification documentation
shall be reviewed by the Project Manager and Project QA Manager; if acceptable, a project
certification ( see Figure 341) shall be completed and retained in the project QA records as
required by Section 17.0 of the QAPP, 'Quality Assurance Records". Certifications shall be
valid for period of one year, after which they must be renewed.

3.2 CQA Personnel

Prior to undertaking project activities, all CQA Personnel shall receive formal training in
the requirements of the QAFP procedure P-1.04, 'Receiving Inspection", the CQAP, and
all applicable technical procedures in compliance with the requirements of Section 2.3 of
the QAPP. In addition, CQA Personnel must be trained in the use of visual-manual soil
classification techniques. As a minimum, CQA personnel will have a high school diploma
and at least two years of construction related experience and one year of experience
conducting CQA monitoring for landfill construction involving both soil and geosynthetic
components, or a Bachelor of Science degree from a four year college or University and one
year of experience conducting CQA monitoring for landfill construction involving both soil
and geosynthetic components. Qualifications of OQA Personnel shall be documented by
training records and professional resumes, shall be reviewed by the Project Manager and
Project QA Manager, and, if acceptable, shall be certified in the same manner noted in
Section 3.1 above. Certifications shall be valid for a period of one year, after which they
must be renewed.

3.3 Consultants

All consultants or subcontractors performing CQA inspection activities shall be qualified
and certified as required by Section 3.2 above.
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Figure 3-1 OQA Qualification Certification Form

Project W-025 RMW Land Disposal Facility - Non-Drag-Off

CQA QUALIFICATION CERTIFICATION

have determined that _________________________meets or

exceeds the qualification requirements for the project assignment of __________

as stated in the Construction Quality Assurance Plan for the referenced project, and have

verified that the above employee's education and experience is accurate as documented in

the attached resume. This certification is valid for a period of one year beyond the

signature date below.

Approved by:

Project Manager Date______

Reviewed by:

Project QA Manager Date_______
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4. INSPECTION ACTIVITIES/SAMPLING STRATEGIES

This section describes the inspection activities (observations and tests) that will be
conducted by the CQA Personnel during construction of the RMW Non-Drag-Off facility.
The scope will include monitoring activities related to the following construction elements:

" Pre-construction activities
" Earthworks
* HOPE Ceomernbrane Liner Installation
" Leachate Collection and Removal System
" Temporary Leachate Storage Facility

The following subsections address each facility component separately and are further
subdivided into sections on pre-construction, construction, and post-construction testing
arnd observation activities unique to each component. Specific test methods that will be
used for these activities are !isted in Appendix A.

4.1 Sampling Strategies

The sampling strategies employed in the various types of inspection situations discussed in
this section include both periodic sampling and 100 percent inspect n-mthbid&. Because
of the criticality of most inspected characteristics to the accifab5iity of the completed
facility, probabilistic or statistical methods, which involve random selection of the individual
items or features to be inspected, will not yield the assurance of quality or confidence in
performance that will be required for a completed facility, and are therefore not considered
to be appropriate. Discussions of the strategies required for each different inspected
attribute and/or inspection category are provided below. Discrepancies observed as a result
at periodic and 100 percent inspection strategies will be expressed as in-process inspection
defects. In-process inspection defects not corrected to the satisfaction of the CQA Engineer
within the allowance of this CQA plan shall be considered nonconformances and shall be
documented on WVHC NCR forms and submitted to the COTR for disposition and
corrective action.

4.2 General Pre-Construction Activities

Prior to the start of construction activities, the CQA Engineer and construction contractors
will review for clarity the design drawings and specifications for the RMW Non-Drag-Off
facility, If there are any questions or items that are unclear, the CQA Engineer wil submit
the questions in writing to the Design Engineer for clarification or modification.

All CQA Personnel shall be trained in the requirements of construction observation and
testing for the RMW Non-Drag-Off facility. the training shall be conducted and
documented in compliance with QAPP Section 2.3. The purpose of the training is to
provide CQA staff with a clear understanding of expected conditions, methods of
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Page 13construction, and the scope of plans and specifications. Specific requirements for the
various methods of construction and testing documentation are as outlined in Section 5.

4.3 Earthworks

The primary earthworks. tasks that will be performed during construction of the RMW
Non-Drag-Off facility include the following-

* Excavation, Backfilling, and Grading
" Admix Soil Liner Preparation and Placement
" Gravel Drainage Layers
* Operations Layer
" Anchor Trench and Side Slope Riser Pipe Trench Backfill
" Surfacing of Road, Access Ramp, and Staging Area
" Drainage Facilities

Each of these items will1 be completed by the earthworks contractor and observed by the
CQA Personnel. A description of activities to be performed by the CQA Personnel is
presented in the following sections.

4.3.1 Excavation, Backfiffing, and Grading

Pre-Construction

Aooroximatelv 85,000 cubic yards of soil will be excavated from the footprint of the RMW
Non-Drag-Off facility and approximately 5,000 cubic yards of structural backfill1 will be
placed. The upper 17 feet of material is expected to consist of a silty, fine sand (Ealian
Detvosit). Below the Eolian Deposits is a mixture of coarse sand to fine gravel. These
materials will be separated during the excavation process and stockpiled at different
locations. The CQA Personnel shall be trained in the identification of these materials so
that they can document that the soils are being appropriately separated. Visual
observation and classification of the excavated soils will be performed at least once each
shift. This will also enable the CQA Personnel to identify any unexpected site conditions
that may be encountered and which might require modification of the facility design or
construction procedures by the Engineer and construction Contractors.

Prior to the start of the excavation, the contractor shall submit an earthworks operation
plan and a schedule to the CQA Engineer for review. This plan shall include a description
of the methods to be used for all excavation, backfilling, and grading operations.

Samples of the material to be used for structural backfill and roadway top course material,
including the material to be used as the backfill for the side slope riser trench, shall be
obtained and tested by CQA Personnel prior to placement of any material. The following
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laboratory tests shall be performed to evaluate the suitability of the material for use as
backfil and to determine control values for placement of the mnaterial.

. Grain Size Distribution

. Atterberg Limits
*Modlified Proctor Compaction

One test series (grain size, Atterberg limits, and compaction) shall be conducted for every
2000 cubic yards of material placed. Laboratory test results will normally be available
approximately one week after samples are delivered to the laboratory. The results shall be
used for classification of the Soils, for compaction testing if the soils are used as backfill,
and for comparison purposes if the soils will be used as admix source material. All tests
shall be conducted in accordance with the methods and procedures specified in Appendix
A.

Prior to placement of any structural back-fill, the foundation materials shall be moisture
conditioned and compacted to %0 percent of ASTM 1)1537 to a minimum depth of 8-inches.
The CQA Personnel shall test the subgrade with in-place density methods at least once
every 10,000 square feet of subgrade surface.

Construction

During the excavation, backfilling, and grading operations, the CQA Personnel shall
generally observe the excavated material and foundation conditions and shall perform the
following activities:

" Observe stripping and excavation to document that there are no moisture seeps
and that all soft, organic, and otherwise undesirable materials are removed.

* Observe soil types for segregation to appropriate stockpile. Record depth and
location of changes in soil type, as well as any other pertinent geologic
information.

* Coordinate with the CQA Surveyor to measure the depth and slope of the
excavation, the anchor trench, the side slope riser trench, the surface water
drainage ditches, and the access road anchor trench to document that they meet
design requirements.

* Conduct tests and observations to document that the quality of compacted fill
meets project specifications. This may include measurement of lift thickness and
clod size. Field in-place density tests shall be conducted (during placement of
structural fill) at a frequency of one test for every 500 cubic yards of fill placed or
as directed by the CQA Engineer. Tests shall 1be conducted in accordiance with
the methods and procedures specified in Appendix A.
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Page 15Conduct tests and observations to document the quality of roadway top course.
This will include measurements of compacted density at a frequency of one test
for every 10,000 square feet of placement area. Tests shall be conducted in
accordance with the methods and procedures specified in Appendix A.

Post Construction

After excavation and backfilling have been completed, the CQA Personnel shall coordinate
with the CQA Surveyor to confirm that all lines and grades have been achieved. In
addition, the surface of the subgrade shall be visually observed to document that it has not
been disturbed due to rain, weather, or equipment traffic such that remedial work will be
required prior to placement of additional material.

4.3.2 Admix Soil Liner

Preconstruction

Preconstruction OQA activities include receiving inspection of Liner materials and test fill
construc-tion. Each is described below:

Material Tnspection

All liner materials shall be inspected to document that they satisfy the requirements
of the specifications. Material inspection shall continue throughout the liner
construction period. If liner material is obtained onsite, the inspections can be
performed as the material is excavated or as it is placed in the storage pile. Visual
observation and classification of the excavated soils will be performed as described in
Section 4.3.1. Unsuitable material shall be rejected. If liner material is obtained
offsite, inspection of the soil shall be conducted as it arrives at the construction site,
For borrow areas containing nonuniform materials, unacceptable soil material shall be
segregated as it is excavated. CQA Personnel shall observe segregation operations
carefully and continuously to document that only suitable material is retained for
liner construction. Changes in color or texture may be indicative of a change in soil
type or soil moisture content. The soil shall be inspected for roots, stumps, large
rocks, and other deleterious materials.

CQA Personnel shall inspect bentonite used for the admix to confirm that it meets
specifications. The raw bentonite materials will be tested for bentonite fines content,
bentonite filtration, and bentonite viscosity. In addition, the Contractor shall submit
to the CQA Engineer the manufacturer's certificates on the bentonite. During mixing,
CQA Personnel shall observe production and shall test the admix to document that
the specified amount of bentonite is mixed uniformly with the natural soil, and that
water is uniformnly added to the admix in the amount necessary to achieve the
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specified design. The bentonite content of the admix Liner material shall bePae1

determined by hydrometer and sieve analysis.

A sufficient number of samples of the constituent materials and finished admix, as
determined by the CQA Engineer, shall be tested to document that material
properties are within the ranges stated in the specifications. These tests shall include
at least the following-

* Bentonite filtration - I test/500 tons
" Bentonite fines content - test/500 tons
" Bentonite viscosity - 1 tesV500 tons
" Bentonite yield manufacturer's certificates - 11500 tons
" Recompacted Permeability (Admix) - I test/5000 cubic yards
" Soil density/moisture content relationships (Admix) - I test/5OOC cubic yards
" Maximum clod size (Admix) - Periodic visual monitoring
" Particle size distribution (Eolian sand and admix) (hydrometer and - #2W0

sieve) - I test/lOOO cubic yards
" Atterberg Linits (Admix) - I test5000 cubic yards
" Natural water content (Admix) - I test/I000 cubic yards

Samples will be collected and tested by CQA Personnel. With the exception of the
maximnum clod size, all tests will be performed in the laboratory. Test results will
normally be available approximately two weeks after completion of liner material
production. All tests shall be conducted in accordance with the methods and
procedures specified in Appendix A. All testing shall be completed and compliance
with the specifications established prior to any placement of admix material.

Test Fill

A test fill shall be constructed to demonstrate the adequacy of the materials, design,
equipment, and construction procedures proposed for the admix liner. The primary
purpose of the test fill is to document that the specified soil density, moisture
content, and permeability values can be achieved consistently in the full-scale facility
with the full-scale compaction equipment and procedures.

So that the test fill will accurately represent the performance of the full-scale facility,
the following guidelines shall be followed:

" Construction of the test fill shall use the same soil material, design
specifications, equipment, and procedures as proposed for the full-scale
facility.

" The test fill shall be constructed at least four times wider than the widest piece
of construction equipment to be used for the full-scale facility. This is done to
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ensure a sufficient area to conduct all testing after a buffer area has been left
along the edges of the test fill.

*The test fill shall be long enough to allow construction equipment to achieve
normal operating speed before reaching the area that will be used for testing.

*The test fill shall be constructed with at least six lifts to evaluate the
methodology used to tie lifts together.

*The test fill shall be constructed to allow determination of the relationship
among density, moisture content, and permeability. Field variables can affect
this relationship and must be carefully measured and controlled both in the
test fill and during construction of the full-scale Liner. As a minimum, the
following shall be observed:

-the compaction equipment type, configuration, and weight

-the number of passes of the compaction equipment

-the method used to breakdown clods before compaction and the maximum
allowable clod size

-the method used to control and adjust moisture content, including
equilibration lime, and the quantity of water to be used in any adjustment

-the speed of the compaction equipment traveling over the Liner

-the uncompacted and compacted lift thicknesses.

" Relatively undisturbed samples of the test fill shall be collected using Shelby
tubes for laboratory permeability tests.

" Following collection of permeability samples, the methodology for repairing
holes in the sodl liner shall be evaluated. The evaluation of a repaired area
shall include all tests previously required for undisturbed portions of the test
fill. The methods and materials that will be used in the repair process shall be
documented by the CQA Engineer. Performance of repaired soil liner sections
shall be equal to or exceed the performance of undisturbed liner sections. The
resulting procedures shall be followed during repair of testing or sampling
holes during full-scale liner construction.

* The test fill construction shall include the removal and replacement of a
portion of the soil liner to evaluate the method proposed for repair of
defective portions of the full-scale liner.
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* A Sealed Double Ring Infiltrometer Test shall be performed on the test fill to

evaluate large-scale permeability. CQA Personnel shall direct installation of
the equipment, perform the test, and evaluate the data with support from the
earthworks contractor.

" Evaluation of layer bonding shall be determined by CQA Personnel using test
pits to make visual observations. A minimum of two test pits shall be
excavated in each test fill after test fill construction has been completed. The
test pits shall. be excavated entirely through the test fill using a backhoe or
other approved method. Test pit locations shall be determined by the
Construction Manager and CQA Engineer.

The number and frequency of field and laboratory tests to be conducted during the test fill
are listed below:

*Visual observation - continuous
*Field in-place moisture-density (nuclear) - 3 per lift (rninum)
*Field in-place moisture-density (rubber balloon) - I for every lift (minimum)
*Laboratory permeability test of in-place admix - I for every lift (minimum)
*SIDRI test - one per test fill

Additional tests may be conducted at the direction of the CQA Engineer. Test results for
the field in-place moisture-density tests will normally be available within 24 hours. The
laboratory permeability of Ln-place admix and any other additional laboratory test results
will normally be available approximately two weeks after completion of the test fill. All
tests shall be conducted in accordance with the methods and procedures specified in
Appendix A. The CQA Engineer shall compare the results of field and laboratory testing to
the required specifications. Any failing tests shall be reported to the COTR.

Additional test fills shall be constructed for each borrow source and whenever significant
changes occur in the liner material, equipment, or procedures used to construct the soil
liner.

Construction

Low-permeability admix liner shall be constructed by using the materials equipment and
procedures used in the test fill and as documented by CQA Personnel. Criteria to be used
for determining the acceptability of the liner shall be as identified in the project
specifications.

To document that proper construction practices are followed, CQA Personnel shall
continuously observe the liner material placement and compaction process. During
material spreading, the following shall be documented:
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" Liner material is spread adequately to obtain complete coverage and the specified

loose lift thickness;

" Oversize clods in the liner material are discarded or reduced in size;

" Soil moisture content is adjusted appropriately in the event of a significant
prolonged rain or drought during construction;

* When required, water is adequately spread and incorporated to obtain full
penetration through clods and uniform distribution;

" Significant water loss and desiccation cracking before and after compaction are
prevented through the use of water application, covering, or other appropriate
methods.

During the soil liner compaction process, the following shall be documented:

" Compaction equipment is of the same type, configuration, and weight as used in
the test fill1;

" The equipment speed and number of passes for compaction is the same as used
in the test fill1;

" Coverage by compaction equipment is uniform, especia~ly at compacted fill edges,
in equipment turnaround areas, and at the tops and bottoms of slopes;

" The specified soil density, water content, and permeability throughout each
completed lift is achieved. This wiIl be determined by laboratory and field
testing;

" Permeabiiy values obtained for undisturbed soil Liner samples are consistent
with values obtained for undisturbed samples from the test fill. Undisturbed
sample locations are staggered from Lift to lift so holes do not align vertically;

" Penetrations or holes resulting from the collection of undisturbed soil samples or
the use of density or moisture probes are repaired using the same materials and
methods used for repairs on the test fill. CQA personnel shall repair all holes
resulting from sampling or testing activities;

*Repaired sections are tied-in with undisturbed sections of the liner;

" Compacted lifts are tied together by scarifying the top of each lift, if necessary,
with appropriate equipment prior to applying the following lift;
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"Sufficient Liner strength to maintain stable sidewalls3 and to supply a stable base

for supporting overlying materials is maintained while achieving the minimum
specified density. This shall be monitored with moisture-density testing in
accordance with the procedures outlined in Appendix A. In place field density
tests and moisture content tests shall be conducted at a frequency of at least one
test per 250 cubic yards of material placed. Additional tests may be conducted as
directed by the CQA Engineer. If a nuclear density gauge is used to measure the
in-place density of the admidx, then at least one rubber balloon or sand cone
density test shall be conducted per day to confirm the results of the nuclear
gauge;

" Protective covers to prevent desiccation of liner material after completion of the
Liner are placed in a timely manner where necessary; and

* Equipment traffic is routed and controlled such that accidental damage of
installed portions of the soil liner is prevented.

Climatic conditions shall be considered when construction methods are chosen.
Construction methods may be restricted on work performed during and just after a
rainfall, during very hot or windy conditions, or during freezing weather For example,
more compactive effort must sometimes be applied to achieve the same density as soil
temperature falls. In very dry weather, the surface water content of each compacted fill
layer can be altered in a short time by drying, making continuous watering and blending
necessary. Atmospheric conditions shall be observed and recorded by CQA Personnel, and
appropriate actions shall be taken when unsuitable weather conditions exist.

At locations where the field testing indicates that moisture contents or densities are outside
the acceptable Limits of the specifications, the failing area shall be reworked or removed
and replaced. These areas shall be retested and the repair process repeated as necessary
until passing results are achieved.

Shelby tube samples of the in place soil liner shall be obtained at a m-inimumn frequency of
one sample for every 5000 cubic yards of material placed. Additional samples may be
obtained at the discretion of the CQA Engineer. At least one sample shall be taken from a
corner area. Laboratory permeability tests shall be conducted on these samples to
document compliance with the specifications. Laboratory permeability tests results will
normally be available approximately two weeks after the sample is obtained. Field density
and moisture content results will normally be available within 24 hours after the test is
performed.

The CQA Engineer shall monitor on a periodic basis the soil liner surface for desiccation
and irregularities to document compliance with the specifications. The completed Liner
shall be protected from desiccation, erosion, and freezing immediately following completion
of the uppermost Lift.
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Immediately before placement of any geomembrane, the soil liner shall be inspected for
cracks, holes, defects, or any other features that may increase its permneability. AU defective
areas shall be repaired. I the underlying foundation is defective (e.g., soft or wet), then
this material shall be removed and the resultant volume replaced. Excavated areas of the
soil liner shall be repaired by the method demonstrated during test fill construction;
inspection shall document that there is continuity between the repaired and undisturbed
areas.

Special attention shall be paid to the final inspections of the sidewall and bottom slopes,
liner coverage, and liner thickness. The CQA Engineer shall coordinate with the CQA
Surveyor to confirm that minimum design thicknesses and grades are achieved prior to
placement of any additional material over the soil liner.

4.3.3 Gravel Drainage Layers

Pre-construction

Samples of the drainage layer gravel and the sump gravel shall be obtained at the borrow
source pit or stockpile. Samples shall be obtained and tested to document compliance with
the specifications at a frequency of one sample for every 500 cubic yards of material that
will be used for construction. Tests shall consist of the following:

" Grain size
" Permeability.

,he laboratory grain size and permeability test results will normally be available
aipproximately one week after the sample is obtained. All tests shall be conducted in
accordance with the methods and procedures specified in Appendix A.

Construction

As the drainage material is delivered to the site and placed in the facility, the CQA
Personnel shall perform the following activities:

" Visually observe the material for contamidnation by debris or deleterious material;

" Visually observe the material for uniformity;

" Sample the material for grain size and permeability tests at a frequency of one
test for every 250 cubic yards of material delivered to the site;
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" Observe the placement of the material to confirm minimum thickness under

spreading and hauling equipment to prevent damage to the underlying Liner
materials and components of the leachate collection system;- and

" Observe placement and compaction of the material around piping and risers in
the sumps.

The laboratory grain size and permeability test results will normnally be available
approximately one week after the sample is obtained. AUl tests shall be conducted in
accordance with the methods and procedures specified in Appendix A.

Post-Construction

The CQA Engineer shall coordinate with the CQA Surveyor to document that minimum
thicknesses and design grades in the gravel layer have been achieved prior to the
placement of any additional materials over the top of the gravel.

4.3.4 Operations Layer Placement

P re-Construction

OQA Personnel shall obtain samples of the proposed operations layer material prior to
placement in the landfill. Samples shall be obtained at a frequency of one sample per 2,000
cubic yards and tested to document that the material meets the gradation requirements Ln
the specifications.

The laboratory grain size test results will normally be available approximately one week
after the sample is obtained. All tests shall be conducted in accordance with the methods
and procedures specified in Appendix A.

Construction

During placement of the operations layer material, CQA Personnel shall observe the
placement operations on a ful-time basis and perform the following:

* Visually observe the material for contamination with debris or deleterious
material;

* Visually observe the material for particle size;

. Sample the material for grain size tests at a frequency of one test for every 2,000

cubic yards of material placed in the facility;
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" Observe the placement of the material to confirm minimum thickness under

equipment to prevent damage to the underlying liner materials-,

" Visually observe that the operations layer placement on the slopes is conducted
in compliance with the procedures outlined in the specifications;

" Visually observe to detect any damage to the underlying liner materials; and

" Visually observe the moisture conditioning, placement, and compaction of the
material placed adjacent to the primary slope riser pipes.

The laboratory grain size test results will normally be available approximately one week
after the sample is obtained. All tests shall be conducted in accordance with the methods
and procedures specified in Appendix A.

Pest-Constructicn

The CQA Engineer shall coordinate with the CQA Surveyor to confirm that minimum
thicknesses and design grades in the operations layer have been achieved prior to the
placement of any waste materials.

4.3.3 Anchor Trench/Side Slope Riser Pipe Trench

Pre-Construction

CQA Personnel shall obtain samples of the proposed backfill materials for anchor trenches
and side slope riser Ripe trenches prior to backfllling these trenches. Samples shall be
obtained at a frequency on one sample per 2,000 cubic yards for each material or a
minimum of one sample, whichever is greater. Samples shall be tested to confirm that the
material meets the gradation req~uirements in the specifications.

The laboratory grain size test results will normally be available approximately one week
after the sample is obtained. All tests shall be conducted in accordance with the methods
and procedures specified in Appendix A.

Construction

During placement of backfill in the anchor trenches and riser pipe trenches, CQA
Personnel shall observe the placement operations on a periodic basis and perform the
following-

*Visually observe the material for contamination with debris or deleterious
material;
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*Visually observe the material for particle size;

*Sample the material for grain size tests at a frequency of one test for every 2,000
cubic yards of each material placed in the trenches or a minimum of one sample,
whichever is greater,

*Visually observe that the material is moisture conditioned and compacted as
specified;

*Visually observe that backfill around riser pipes does not contain voids;

*Observe the placement of the material to document minimum thickness under
equipment to prevent damage to the underlying materials; and

*Visually observe to detect any damage to the underlying liner materials.

The :aboratory grain size test results will normally be available approximately one week
alter the sampie is obtained. All tests shall be conducted in accordance with the methods
and procedures specified in Appendix A.

Post-Construction

There are no specific post-construction requirements for trench backfill.

4.3.6 Asphalt

The asphalt concrete pavement for the truck unloading area shall be observed and tested
by CQA Personnel. The following tasks shall be performed by CQA Personnel during
preparation and placement of the asphalt concrete:

" As part oi the submittal process, evaluate the proposed top course aggregate and
the asphalt concrete mix design;

" During delivery to site, sample and submit for testing to a qualified laboratory
two representative bulk samples of the pavement mix to check for conformance
to the submitted mix design;

" Visually observe the top course aggregate during placement and compaction for

particle size, lack of contamination, and finished surface;

* Visually observe primer application;

* Visually observe asphalt concrete compaction during placement; and
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Specific ASTM test procedures and test frequencies are presented in Appendix A.

4.3.7 Concrete

Several small volumes of structural concrete wil be placed at the site for foundations of
various structures including the control building, the leachate storage tank, the piping area,
and the vertical riser pipe. The following activities shall be performed by CQA Personnel
or subconsultants to the CQA Engineer for these concrete structures:

"Evaluate the mnix design submittal for conformance to the specifications.

" Observe formwork and reinforcing steel prior to placement of fresh concrete to
check for conformance with the drawings and specifications.

" Obtain delivery ticket from transit mixer certifying mix design.

" Perform field testing and observation of the concrete placement using methods
and frequencies in conformance with ACI 301.

" Field check forms and concrete placement dates prior to removal of forms.

" Monitor the curing methods and times to document that satisfactory moisture
and temperature conditions are maintained.

4.4 HDPE Geomembrane Liner

4.4.1 Preconstruction

['reconstruction activities for HDPE geomembrane liner include inspection of the raw
materials, manufacturing operations, fabrication operations, and final product quality;
observations related to transportation, handling, and storage of the membrane; observation
of foundation preparation; and review of the personnel and equipment to be used to
install the HDPE geomemnbrane liner. In addition, CQA Personnel shall perform
conformance tests and "fingerprinting" analysis on samples of the H-DPE liner material
submitted by the geomernbrane installer. These activities are discussed in the following
subsections.
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4.4.1.1 HI-FOP Manufacture

Quality assurance requirements for the geomembrane manufacturer initially consist of
evaluating the raw polymer materials. The resin supplier shall provide documentation
with each shipment and/or production lot confirming that the raw materials comply with
the manufacturers' product properties and performance requirements. The Manufacturer
shall test each batch of resin to verify that the raw material meets or exceeds the
specifications. At WHC's direction, the CQA Engineer may inspect the raw polymer
materials in the manufacturer's facilities. Any source inspection activities so required shall
be performed in compliance with the surveillance inspection procedures referenced in
Section 10.2 of the QAPP "Surveillance Inspection", with the exception that all
nonconformances shall be documented on WH-C Nonconformance Report (NCR) forms
and submidtted to the CQTR for disposition and resolution.

CQA Fersonnel shall review testing results and other documentation submitted by the
geomerobrane Manufacturer for conformance to the specification requirements. Submrittals
from the Manufacturer include the following:

" the origin (Resin Supplier's name, resin production plant), identification (brand
name, number) and production date of the resin;

" a list of quantities and descriptions of materials other than the base polymer
which comprise the geomembrane;

" a copy of the quality control certificates issued by the Resin Supplier;

" reports on the tests conducted by the Manufacturer and/or the CQA Engineer to
confirmn that the quality of the resin used to manufacture the geomembrane
satisfies the specifications;

" a statement that no recycled polymer is added to the resin or that recycled
polymer is clean and does not exceed 2% by weight;

" a properties sheet including, at a minimum, all properties listed in the
specifications, measured using test methods indicated in the specifications, or
equivalent;

" reports on the tests, including sampling procedures, conducted by the
Manufacturer and/or the CQA Engineer to confirm that the geomembrane meets
the project specifications;

" a certification that property values given in the properties sheet are guaranteed
by the Geomembrane Manufacturer.

Other QA requirements are described in the specifications.
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The CQA Personnel shall perform receiving inspection on all geoniembrane material in ,
compliance with procedure P-10.0-4, 'Receiving Inspection", specified in Section 10.3 of the
QAP?, with the exception that all nonconformances shall be documented on WHiC NCR
forms and submitted to the COTR for disposition and resolution. CQA Personnel shall also
confirm that transportation, han-dling, and storage of geomernbrane is performed in
accordance with the specifications, and shall determnine the condition of rolls of
geomembrane upon delivery to the site. Details of these activities are described in the
specifications.

CQA Personnel shall remove samples to be tested to determine conformance to the design
specifications and the manufacturer's specifications. The properties which shall be tested
include:

-. Specific Gravity;,
*Carbon black content and dispersion;

I Thickness;
*Tensile/elongation properties;
*Friction angle of the Type I geomernbrane with sodl liner material (direct shear

methods as specified by the Design Engineer).

Upon delivery of the rolls of geomembrane, CQA Personnel shall remove samples and
forward them to the geosynthetics testing laboratory. Samples of geomembrane shall be
taken across the entire width of the roll and shall not include the first three feet. Unless
otherwise specified, samples shall be three feet long by the roll width. Samples shall be
taken at a rate of one per lot or one per 50,000 square feet, whichever results in the greater
number of tests. All tests shall be completed in accordance with the methods and
procedures specified in Appendix A.

CQA Personnel shall examine all results from laboratory conformance testing, shall
document all nonconformances on WHC NCR forms, and shall notify the COTR of any
such nonconformance. Rolls of geomnembrane which do not meet or exceed all required
specifications shall be rejected and brought to the attention of the COTR.

4.4.1.3 Factory Fabrication

Sheets of geomembrane may be joined to form larger panels prior to delivery and
installation at the landfill. CQA Personnel shall document that such fabrication activities
are performed in accordance with the specifications, particularly that required materials,
methods, and testing procedures are employed. CQA Personnel shall also review
documentation submitted by the Fabricator, testing laboratories, and other parties as listed
in the specifications. All nonconformances shall be documented on WH-C NCR forms.
Geomembrane panels which do not meet or exceed all required specifications shall be
rejected and brought to the attention of the COTR. Requirements for fabrication and
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testing are described in detail in the specifications and are summarized in the following
paragraphs.

Unless otherwise approved, the fabrication of rolls of geomembrane into panels shall be
performed by the geomembrane Manufacturer or Fabricator under controlled factory
conditions. All seams shall meet or exceed the specifications required for field seams.
Fabrication shall be performed by experienced personnel. Approved fabrication seaming
processes are extrusion welding and fusion welding. Any proposed alternate processes
must be submitted for approval by the COTR. Details of the specific apparatus and
methods to be used for seaming, shall be submitted for approval prior to use.

The geomembrane Manufacturer or Fabricator shall allow the CQA Engineer to visit the
fabrication plant during the production of panels for this project in order to review the
fabrication and quality control procedures.

Prior to shipment of fabricated panels to the site, the Fabricator shall provide written
certification that quality control testing has been performed. Quality control certification
shall include: panel numbers and complete identification features such as roll numbers,
dimensions and fabrication methods, etc.; ail sampling and testing procedures includiing
location and results of the testing; and documentation of the temperature and humidity
conditions under which fabrication was performed. Quality control certificates shall be
signed by an authorized representative of Fabricator.

4.4.1.4 Bedding Surface

OQA Personnel shall confirm that the surface upon which the geomembrane will be
installed is suitably prepared and will not damage the geomembrane- Details of required
observations are presented in the specifications and are summarized Ln the following
paragraphs.

The geomembrane bedding layer shall be free of clods, rocks, sticks, sharp changes in
grade, desiccation cracks, and standing water. Where the bedding surface is the low
permeability soil liner, methods shall be taken to prevent the sodl liner surface from drying
and cracking prior to installing the geomembrarie. These methods mnay include the use of
a temporary cover. All desiccation cracks outside of specifications shall be repaired using
approved methods.

The Geomrembrane Installer shall inspect and provide written certification to the COTR and
the CQA Engineer that the prepared surface under consideration is suitable for instalilation
of the geomembrane.

After acceptance of the prepared surface, it shall be the Installer's responsibility to notify
COTR and the CQA Engineer of any deterioration in the prepared surface resulting from
weather or other causes beyond the Installer's control. Repairs required to restore the
surface as a result of such causes shall be made as directed by COTR. Any damage to the
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prepared surface caused by installation or other causes relating to performnance of the work
shall be the responsibility of the Geornembrane Installer.

4.4.2 Construction

Sheets of geornembrane will be welded together after they are placed in the landfill to form
a continuous moisture barrier. CQA Personnel shall document that the placement and
seaming activities are performned in accordance with the specifications, particularly that
required materials, methods, and testing procedures are employed. CQA Personnel shall
also review documentation submitted by the Geomembrane Installer, testing laboratories,
and other partes as listed in the specifications. Seams or repaired areas which do not pass
the tests shaU. be repaired and retested as described in the specifications until a passing
result is achieved. Requirements for geomembrane installation and testing are described in
detail in -zhe specifications and are sulrunanized in the following subsections.

4.4.2.1 Placement of Geomernbranes

Prior to placing geomembranes in the landfill, the Geomembrane Installer shall provide
scale drawings showing the proposed placement pattern and field seam locations
(including all dimensions and details) to the COTR and the CQA Engineer for review.
These drawings shall be submitted in a reproducible form.

Each field ?3anel and field seam shall be given an identification code which is consistent
with the :)rcposed sequence of installation. A field panel is defined as the area of
geomembrane which is to be cut and seamed in the f9id by the Installer. Unless otherwise
directed, -he Installer shaU place the field panels in the sequence shown on the installation
drawings.

On Slope$ or grades steeper than ten percent, all seams shall1 be oriented down and not
across the slope. No horizontal seam shall be less than five feet from the top of the slope
or other area of potential stress concentration. The number of field seams shall be
minimized in such areas such as corners and odd-shaped geometric locations. In anchor
trenches, the geomembrane shall be continuous through the trench, over the crest, and
down the slope.

Geomembrane shall not be placed when ambient temperatures are less than 400P or more
than 104'F. Placement shall not be attempted in rain or snow or under conditions of
excessive iog or dew. Placement will not be permitted in areas of ponded water or in the
presence of excessive winds.

Equipment used for placement shall not damage the geomembrane or the subgrade by
handling, trafficking, leakage of hydrocarbons, or in other ways. Personnel working on the
geomemnbrane shall not engage in any activities or wear footwear which could damage the
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geomembrane. Direct contact of any heavy mechanical equipment with the geornembrane
shall not be allowed.

Panels shall be carefully unrolled according to the Manufacturer's and/or Fabricator's
instructions, and in a manner that does not scratch or crimp the geomembrane. Panels
shall be aligned to minimidze wrinkles or "fishmouthse, especially along the field seams.
Adequate precautions that are riot likely to damage the geomernbrane (such as placement
of sand bags), shall be taken to minimize the likelihood of wind uplift

Any field panel or part of a field panel which becomes seriously damaged shall be replaced
at the direction of COTR. Minor damage such as small wrinkles, crimps, etc., shall be
repaired according to Section 4.4.2.5 Damaged field panels which have been rejected for
use shall be removed from the site.

CQA Personnel will measure field panel thickness by obtaining five 1,5) thickness
measurements along the leading edge, five (5) thicknss measurements along the trailing
edge, and five (5) side thickness measurements spaced along the length of the panel. The
panel thickness will be the average of the five (5) measurements at the particular location.

4.422 Fil emn o emmrn

Personnel

The Ceomembrane Installer shall provide the COTR and CQA Engineer with a List oi the
Installer's proposed seaming personnel and their previous seaming experience. All seaming
personnel shall be required to pass a seaming test prior to commencement of field seaming
operations. The superintendent and lead welder foreman shall have experience 3eaming a
minimum of 1,000,000 square feet of polyethylene geomembrane using the same type of
seaming apparatus in use at the site. These individuals shall provide direct supervision, as
required, over less experienced seamens. No field seaming shall take place without one of
these individuals being present.

Field Seaming Methods and Equipment

General: Only seaming methods and equipment which have been previously approved by
the COTR shall be used for field 5eam-ing of the geomembrane panels. Approved seaming
methods are extrusion welding and fusion welding. Alternate methods may be proposed
by the Installer. Seam-ing shall be a continuou3 process with a minimum of interruptions
along any given seam. The Installer shall maintain at least one operable spare seaming
unit on site at all times.

Where conditions warrant, the Installer may be allowed to use a temporary support surface
between the geomnembrane and the subgrade to achieve proper support conditions during
seaming operations. The use of such support methods shall be subject to the approval of
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the COTR who shall also decide whether the support may be left in place or shall be
removed on completion of seaming.

Wherever possible, all wrinkles or "flshrnouths" shall be pulled out of the overlap area prior
to seaming. Where this cannot be done, they shall be cut along the ridge of the wrinkle in
order to achieve a flat surface. All such cuts shall be seamed. Where the overlap is
inadequate, an oval or round patch of the same geomembrane, extending a minimum of six
inches beyond the cut in all directions, shall be seamed onto the geomernbrane.

Extrusion Welding Process: Extrusion welding apparatus shall be equipped with gauges to
measure the barrel and nozzle temperatures of the apparatus. The CQA Engineer shall
monitor the extrudate and ambient temperature at appropriate intervals. The extruder
shall be purged of all heat degraded extrudate at the beginning of each seaming sequence.

Artificially induced cooling of extrudate welds (using water or any other means) shall not
be allowed. Sufficient time between welding and non-destructive testing shall be taken so
that nondestructive testing procedures do not cause artificial cooling of the extrudate.

Fusion Welding Process: Fusion welding apparatus shall be automated, self-propelled
devices which produce a double seam with an enclosed central air space. The apparatus
shall be equipped with gauges which indicate the equipment temperatures during welding.
For the seaming of cross-seams, the top and bottom edges of the cross-seam shall be
ground to a smooth incline prior to seaming.

The CQA Engineer shall log ambient and seaming apparatus temperatures, as well as
seaming apparatus speed.

Seam Overlap) and Freparation: Prior to seamig eoebrane rolls or panels shall be
overlapped by a minimum oi three inches for extrusion welding and five inches for fusion
welding. Procedures used to temporarily bond adjacent rolls together shall not result in
damage to the geomernbrane. If mechanical devices such as hot air leisters are used for
temporary bonding, the air temnpera-ture at the nozzle of such equipment shall be controlled
so as not to damage the geomembrane. Solvents and/or adhesives shall not be used.

Seams shall be aligned so as to create a smooth surface as practicable with a minimum of
wrinkles and "fishmouths'. The area in the immediate vicinity of the seam shall be free of
moisture, dust, dirt, debris, or any other foreign material and, if necessary, sheltered from
wind and dust immediately prior to and during the seaming operation. If grinding is
required along the seam, this shall be done according to the Manufacturer's
recommendations, within one hour of the seaming operation and in a way which does not
damage the geomembrane. This process also shall include cleaning the seam area with a
brush or forced air immediately prior to seaming.

The CQA Engineer shall document geomembrane seam overlaps and preparation
procedures.
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Climatic Conditions

In general, seaming shall not be attempted when ambient temperatures are below 40*F or
above 104'F. Between 40*F and 30*F, seaming shall be allowed provided that the
geomembrane is preheated by either the sun or the use of a hot air device, and provided
that excessive cooling resulting from wind does not affect the seaming operation. CQA
Personnel shall determine when preheating is required and whether wind affects may be
deleterious to seaming operations.

The Installer may be allowed to proceed with seaming operations when the ambient
temperature is less than 40*F provided that suitable precautions are taken and he is able to
certify in writing that seaming under these conditions will not cause any chemical or
physical alteration to the g-eomembrane which may deleteriously affect its short- or
long-term performance. Such precautions shall be subject to prior approval by COTR.

Seaming 3hall not be attempted during wet weather where the geomembrane is exposed to
the elements.

Test Seams

Test seams shall be made to verify that adequate conditions exist for field seaming to
proceed. Each seamner shall produce a test seam at the beginning of each shift. Additional
test seams shall be made every four hours or, if a breakdown of the seaming equipment
occurs, prior to resumption of seaming operations. The CQA Engineer shall monitor and
log the :est seam results.

Test seamns shall be made on pieces of geomembrane identical to the installed product
measuring at :east two feet long by one foot wide (after seaming) with the seam centered
lengthwise and overlapped as required for the particular seaming process.

Two samples, each one inch wide, shall be cut from the test seam and tested in shear and
peel using a tensiometer. The samples shall not fail in the seam. If a seam failure occurs,
then a second seam shall be produced and tested. if a second failure results, the apparatus
or seamer shall be rejected and shall not be used for field seaming until any deficiencies
have been corrected. This shall be verified by the production and successful testing of two
consecutive lest seams.

4.4.2.3 Nondestructive Testing of Field Seams

General

All seams shall be nondestructively tested by the Installer over their full length to verify
their continuity. It should be noted that this testing does not provide any information
regarding seam strength. Nondestructive testing shall be performed concurrently with
field seaming using the equipment and procedures described below. Testing equipment
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and procedures other thnthose given below shall be subject to approval by COTR prior
to their use. Any seam which fails the nondestructive test shall be repaired in accordance
with the procedures given in Section 4.4.2.5. All repairs shall be retested to determine the
success of the repair.

Where CQA Personnel determine that seamns cannot be nondlestructively tested due to
physical constraints, the seams shall be capped with the same geomembrane or double
seamed. CQA Personnel shall observe the seaming and capping of such seams to assess
their adequacy and dleterm-ine whether additional action is required. Where such a seam is
accessible for testing prior to final geomembrane deployment, testing shall be performed
prior to deployment.

The non-destructive testing shall be conducted by the Installer and continuously monitored

by CQA Personnel.

Vacuum Testing

For extrusion welded seams, all seams shall be evaluated using vacuum box testing. The
vacuum box shall consist of a rigid housing with a transparent viewing window on top
and a sort, flexible gasket attached to the bottom of the housing. A port hole and valve
assembly along with a calibrated vacuum gauge shall be provided at one end of the
housing. The vacuum gauge shall be calibrated prior to initial use on the project and
recalibrated on at least an annual basis or at the discretion of the CQA Engineer. The
Installer shall supply vacuum grauge calibrations to the CQA Engineer for review prior to
the start of testing. A steel vacuum tank and pump assembly complete with all the
necessary pressure controls, pipe connections, pressure hoses, and fittings shall be
provided. A soapy solution and a method of dispensing the solution is also required.

To perform the test, the pressure in the vacuum tank shall be reduced to approximately
tive inches of mercury. The soapy solution shall be applied to the test section and the
vacuum box placed over the wetted area. The bleed valve shall then be closed and the
vacuum valve opened. Once a tight seal has been established, the test section shall be
visually examined for a period of not less than 10 seconds to determine whether bubbling
of the soapy solution is occurring. The vacuum valve shall then be closed and the bleed
valve opened. The vacuum box shall be removed and the process repeated on the next
adjacent test section. A minimum three-inch overlap shall be provided on all test sections.
All locations where bubbling of the soapy solution is observed shall be clearly marked for
repairs to be performed in accordance with Section 4.4.2.5

Air Pressure Testing

This test method shall apply only when the double hot wedge fusion seaming method is
used to form the seam. The testing equipment shall consist of an air pump capable of
generating and sustaining a constant pressure of between 60 and 65 psi complete with a
pressure gauge and the necessary pressure hose, fittings, and connections. An approved
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pressure feed device such as a sharp hollow needle shall be provided to penetrate into the
central air channel at one end of the seam. A second pressure gauge shall be provided to
detect any pressure loss at the opposite end of the seam from the pressure feed device.
The pressure gauges shall be calibrated prior to initial use on the project and recalibrated
on at least an annual basis or at the discretion of the CQA Engineer. The Installer shall
supply pressure gauge calibrations to the CQA Engineer for review prior to the start of
testing.

To perform the test, a section of the seam shall be sealed off at both ends. The pressure
feed device shall be inserted into the air channel at one end of the sealed section, and the
second pressure gauge shall be inserted into the opposite end of the air channel. If the
seam is 11-inch-wide, it shall be pressurized to a pressure of between 25 and 30 psi. If the
seam is i-inch-wide, it shall be pressurized to between 55 and 60 psi. The pressure valve
shall be closed and the pressure monitored for a period of not less than 5 minutes. If a
pressure loss greater than 2 psi is observed at either end or if the required pressure cannot
be reached, then the seam shall be rejected. All faulty areas along the seam shall be
identified, repaired in accordance with Section 4.4.25, and retested. All holes created
during nondestructive testing shall be repaired in accordance with Section 4.4.2.5 upon
completion of the test.

4.4.2.4 Destructive Testing of Field Seams

Destructive testing of field seams shall be performed at selected locations in order to verify
that seams satisfy the strength requirements listed in the specifications. -All sampling and
testing shall be done concurrently with field seaming operations so that corrective action, if
required, may be implemented as the work progresses. Samples shall be taken for testing
so as to achieve a minimum average frequency of one test location per 500 feet of seam
length. Sample locations shall be determined by CQA Personnel based on the required
.sampling frequency and seaming observations. The Installer shall not be informed in
advance of the locations where the seam samples will be taken. Additional test locations
may be required during seaming operations. The necessity for such additional sampling
and testing shall be determined by CQA Personnel, and extra testing shall be performed
when there is cause to suspect the presence of excess crystallinity, contamination, offset
welds, or any other potential defect. The COTR may increase the minimum frequency of
destructive testing as the work progresses based on the results of previous testing.

Samples shall be cut by the Installer under the observation of CQA Personnel. Samples
may be cut prior to nondestructive seam testing. Each sample shall be numbered and
identified. The sample number and location shall be recorded by CQA Personnel on the
layout drawings.

The test sample shall measure approximately 12 inches wide by 42 inches long with the
seam centered lengthwise. Two one-inch wide strips shall then be cut, one from either end
of the sample. Both of these strips shall be tested by the Installer in the field using a
tensiometer to determine the mode of failure in both peel and shear. The remaining
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portion of the sample shall be cut into three equal parts having a minimum length of
12 inches. One sample shall be taken by CQA Personnel for destructive testing under
laboratory conditions. One sample shall be given to the Installer to perform his own
laboratory testing if he so chooses. The third sample shall be kept in storage by the COTR.

The area from which the test sample was cut shall be immediately repaired in accordance
with the procedures described in Section 4.4.2-5. All seams created for these repairs shall be
nondestructively tested in accordance with Section 4.4.23.

Neither of the field tests shall fail in the seams. The results of the laboratory testing by
CQA Personnel shall in any case determine the acceptability of the field seam. The tests
shall be performed in accordance with the methods listed in Appendix A. The results of
the laboratory destructive testing shall be made available to the Installer by the COTR not
more than 48 hours after the samples have been received by the laboratory facility where
the testing is to be performed.

A field seam shall only be considered acceptable when it is bounded by two destructive test
locations which meet the seam strength requirements listed in the specifications, as well as
passing the nondestructive tests described in Section 4.4.2.3. If field tests are performed
and a failure is recorded, the following procedures shall be employed. The Installer shall
have two options at his disposal as follows:

" The Installer may cap the failing seam between any two passed test locations; or

" The Installer may elect to trace the seam to two intermediate locations a
minimum of 10 feet in either direction from the point of the failed test and take a
small sample for an additional field test at each location. If these additional
samples pass the test, then full samples shall be taken for OQA laboratory testing.
If these laboratory samples pass the tests, then the seam shall be capped between
these locations. If either sample fails, then the sampling and testing process shall
be repeated to establish the zone over which the seam shall be capped.

The continuity of all capped seams shall be verified by nondestructive testing in accordance-
with Section 4.4.2.3. In addition, if the total capped seam length exceeds 150 feet, a
destructive sample shall be taken for laboratory testing as described above.

The CQA Engint-er shall document all actions taken in conjunction with destructive test
failures.

4.4.15 Repairs

The entire geomembrane surface shall be examined by CQA Personnel in order to confirm
that the geomembrane is free of any defects, holes, blisters, undispersed raw materials, or
contamination by foreign matter. Whenever possible, the examination of the geomembrane
surface shall be done prior to any seaming in that area. If necessary, the geomembrane
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surface shall be cleaned by the Installer so that it is free of dust, mud, or any other
materials which may inhibit a thorough examination of the surface. Any suspect areas
shall be clearly marked by CQA Personnel and nondestructively tested by the Installer in
accordance with Section 4.4.2.3. Any location which fails to pass the nondestructive testing
or from where a destructive test sample has been removed shall be repaired using one of
the procedures described below.

Small tears, wrinkles, or pinholes shall be repaired by the Installer using spot welding,
seaming, or patching, as appropriate. Blisters, large holes and tears, undispersed raw
materials, and any areas which have been contaminated by foreign matter shall be repaired
by the Installer using patches or by capping the area. All patches shall be round or oval in
shiape, shall consist of the same geomembrane material, and shall! extend a minimum of
6 inches beyond the edge of the defect in all directions. Temporary bonding methods used
to hold patches in place prior to seaming shall be approved methods only, in accordance
with Section 4.4.2.2. Geomernbrane surfaces to be patched shall be abraded in accordance
with the specifications. All surfaces shall be clean and dry at the time the repair workte is
performed. All seaming shall be performed using approved extrusion welding methods
and equipment.

All repairs shall be nondlestructively tested using the appropriate methods described in
Section 4.4.2.3. Unless additional destructive testing is required as described in
Section 4.4.2.4, repairs which pass the nondestructive test shall be accepted as being
adequate. Any repairs which fail the nondestructive test shall not be accepted, and the
Installer shall perform the necessary remedial work and retest the repaired area until it
passes the nondestructive testing criteria.

Upon completion of field seamning and testing, and prior to any placement of materials on
top of the geomembrane, CQA Personnel shall identify any large wrinkles or "fishmouths'
which may have been built into the geomembrane. Akny such features shall be cut out,
repaired, and tested by the Installer.

In any given area, no work shall proceed with any materials which may cover the
geomembrane until all repairs in that area have been successfully made. As the work
progresses, CQA Personnel shall document all locations requiring repair work and shall
confirm that all repairs have been successfully made.

4.4.2.6 Materials in Contact with Geomembrane

The requirements of this section are intended only to minimize the risk of geomembrane
damage during installation on existing surfaces or during placement of overlying materials.
The construction and material soeciflcations for the Non.Drag-Off Facility shall govern the
adequacy of construction using these overlying materials.

The installation of geornembrane on tough surfaces such as concrete shall be carefully
performed so as to prevent any damage to the geomembrane. The Installer, with prior
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Page 37approval from COTR, may elect to use a remnant piece of geosynthetic material as a"rub-sheet" beneath the geomembrane to act as a cushion. All foreign objects and particles
in excess of the maximum size allowed in the material specifications shall be removed from
the bedding surface prior to geornembrane placement.

Placement of materials on top of the geomembrane shall not be allowed when the ambient
temperature is below 40*F or above 104'F.

Equipment used for placing and compacting overlying soil materials shall not be driven
directly on to any geosynthetic material. A minimum thickness of one foot of soil shall be
maintained between the geomembrane and the low contact pressure bulldozer or light
motor grader used to place granular materials. No sharp turning of the spreading
equipment will be allowed on the initial (one-foot) cover. No heavy rubber-tired vehicles
shall be allowed in areas underlain by geomembrane until a minimum of 3 feet of soil
cover material has been placed, with the exception that a light grader may be used on the
one-foot cover for fine grading and trimming operations. Earth moving equipment shall be
observed during placement to document that no leakage of hydrocarbons occurs,
particularly on top of the geomembrane.

Placement of soil materials on top of the geomembrane shall not be allowed within 50 feet
of any unseamed edge of geomembrane until field seaming of that edge is complete. This
is required to allow sufficient room to work out any large wrinkles or "fishmouths" prior to
seamnng.

In all cases, the placement of cover materials shall be done with caution and in a manner
which is 'east likely to cause wrinkles in, or damage to, the geomembrane. The CQA
Engineer shall monitor the placement of cover materials over the geomembrane on a
regular basis.

4.4.3 Post-Construction

Site Clean-up

As the work progresses, the Installer shall remove all excess or waste materials, debris,
"rub-sheets', discarded sand bags, or any other extraneous materials from the work area on
a daily basis or whenever they are no longer required. Upon completion of work in any
given area, CQA Personnel shall examine that area to determine whether ail waste and
extraneous materials have been removed and that the area has been left in a satisfactorily
clean condition to allow placement of materials on top of the geomembrane.

Completion of Work

The installation of the geomembrane shall be considered as complete when (1) all required
deployment, field seaming, testing and repairs, and site clean-up have been completed by
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the Installer; (2) the Installer has submidtted all the required quality control certificates to the
COTR; and (3) the COTR and the CQA Engineer are satisfied that the geomembrane has
been installed in accordance with the plans and specifications.

4.5 Leachate Collection System (LCS)

4.5.1 Pre-Conistruction

CQA Personnel shall inspect All leachate collection system materials when they are
delivered to the site to confirm that these materials conform to the design criteria and
specifications. Receiving inspection shall be performed in compliance with the procedures
specified in Section 10.3 of the QAPP, with the exception that all nonconformances shall be
documented on WH1-C NCR forms and submitted to the COTR for disposition and
resolution. In general, activities performed by CQA Personnel shall include the following:

" Inspect all materials upon arrival at the site to confirm conformance to the
soecifications;-

" Inspect all piping components to confirm (from appearance and shipping
documents) that they are constructed of materials as listed in the plans,
specifications, and procurement documents and that they are not damaged. Take
measurements to confirm that pipe is of specified size and wail thickness and that
perforations are sized and spaced as specified;

" Observe and test to confirm that sand and gravel materials conform to the
specifications, are of the proper size and gradation, and do not contain
unacceptable types of materials. Testing requirements for the drainage layers are
outlined in Section 4.3.3; and

" Inspect to confirm that all prefabricated structures are as specified in the design.
Such items include, but are not Limited to, non-HIDPE piping systems,
prefabricated HDPE components, electrical equipment, monitoring equipment,
and concrete structures. Inspection shall include visual observation of any
corrosion-resistant coatings to document that they are present and without flaw.
The COTR shall be informed of the acceptance status of all such items prior to
installation.
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4.5.2.1 Pipe Network Installation

The HDPE pipe network shall be placed according to the design. CQA monitoring
activities shall include:

" Review of contractor's submittals concerning joining methods and type of
perforations;

* Review of manufacturer's certification to document that the H-DPE pipe meets the
Specifications;

" Visually observe that the geonet and geotextile layers are placed over the
geomembrane prior to pipe installation;

" Observe and measure to confirm that the pipes are placed at specified locations
and in specified configurations, and that all pipe grades are as specified;

" Visually observe that all pipes are joined together and perforated in accordance
with the approved procedures;

" Observe that the placement of any filter materials around the pipe proceeds as
shown on the plans;

" Review testing of all HDPE piping (see Appendix A) prior to being buried or
covered with liner;

" Observe that back~filling and compaction are completed as specified and that, in
the process, the pipe network is not damaged.

4.5.2Drainage Layer

Inspection of the drainage layer shall include:

* Testing the material to confirm that has the specified particle size and is free from
excessive amounts of fines or organic materials (See Section 4.3 .3);

10 Measuring the thickness and observing coverage of each drainage layer as it is
placed in the LCS (coordinate with CQA Surveyor); and

*Surveying the completed layer to document that specified slopes and grades are
obtained (coordinate with CQA Surveyor).
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Placement of the drainage layers shall not damage any component of the underlying
composite liner or the piping.

4.5.2.3 Geotextile. Geocomposite. and Geonet

Manufacture

The geotextile, geocomposite, an d geonet manufacturers shall provide a list of guaranteed
properties for the type of geotextile, geocomposite, or geonet to be delivered. The
manufacturers shall also provide written certification signed by a responsible party that the
materials actually delivered have properties which meet or exceed the guaranteed values.

All rolls of geotextile, geocomposite, and geonet shall be marked or tagged with the
following information:

*manufacturer's name,
*product identification,
*lot number,
*roll number, and
*roll dimensions.

TI any special handling of the materials is required, it shall be so marked, e.g., "This Side
:p or"This Side Against Geonet".

Shipment. Handling. and Storage

The geotextile and geocomposite material shall be protected from ultraviolet light exposure,
precipitation or inundation by water, mud, dirt, dust, puncture, cutting, and any other
damaging or deleterious conditions. Geotextile and geocomposite rolls shall be shipped
and stored in relatively opaque and watertight wrappings. Geotextile and geocomposites
shall not be exposed to precipitation prior to being installed. Wrappings protecting
geotextile and geocomposite rolls shall be removed less than one hour prior to unrolling
the material. After the wrapping has been removed, a geotextile shall not be exposed to
sunlight for more than 15 days, unless otherwise specified and guaranteed by the geotextile
manufacturer.

Geonet rolls shall be covered in polyethylene sheet or otherwise protected against dust and
dirt during shipping and storage. The covering shall be removed less than one hour before
placement CQA Personnel shall document that geonets, are free of dirt and dust just
before installation. If the geonets are judged dirty or dusty, they shall be washed by the
Installer prior to installation.
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Upon delivery of the geotextile, geocomposite, and geonet, CQA Personnel shall remove
samples and forward them to an approved geosynthetic laboratory for testing to document
conformance to both the design specifications and the List of guaranteed properties. Unless
otherwise specified, samples shall be taken at a rate of one per lot or one per 50,000 square
feet, whichever results in the greater number of tests. Samples shall be taken across the
entire width of the roll and shall not include the first three feet. Unless otherwise
specified, samples shall be three feet long by the roll width. The machine direction shall be
marked on the samples with an arrow.

As a minimum, the following tests shall be performed on geotextiles:

" Mass per unit area;
" Grab strength;
* Tear strength;
" Burst strength;
" Puncture strength;
" Thickness;
" Perrmittivity; and
" Apparent opening size (AOS).

As a minimum, the following tests shall be performed on geocomposites:

" AOS
" Friction angle with operations laver, and
" friction angle with Type I FiDPE.

As a minimum, the following tests shall be performed on geonets:

* Polymer specific gravity;
" Thickness;
" Transrnissivity; and
4. Mass per unit area.

AUl tests shall be conducted in accordance with the procedures listed in Appendix A. CQA
Personnel shall examine all results from laboratory conformance testing and shall report
any nonconformance to the CQA Engineer and the COTh.

Installation

The geosynthetics Installer shall handle all geotextiles, geocomposites, and geonets in such
a manner that they are not damaged. On slopes, the geocomposite material shall be
securely anchored in the anchor trench and then rolled down the slope in such a manner
as to continually keep the geocomposite sheet in tension. In the presence of wind, all
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geotextiles, geocomposites, and geonets shall be weighted with sandbags or the equivalent
Such sandbags shall bec installed during placement and shall remain until replaced with
earth cover material. Geotextiles, geonets, and geocomposites shall be cut using approved
cutters only. Special care shall be taken to protect other materials from damage which
could be caused by the cutting of the geotextile, geocomposite, and geonet materials. The
Installer shall take any necessary precautions to prevent damage to underlying layers
during placement of the geotextile, geocomposites, or the geonet During placement of
geotextile and geocomposite materials, care shall be taken not to entrap stones, excessive
dust, or moisture that could damage the geomembrane, generate clogging of drains or
filters, or that might hamper subsequent seaming.

OQA Personnel shall visually examine the entire surface of the geotextile and geocomposite
layers after installation to confirmn that no potentially harmful foreign objects, such as
needles, are present. in addition, the CQA Personnel may undertake a sweep of the entire
geotextile surface using a mnetal detector, to determine the presence of any such items.

During placement of geonets, care shall be taken not to entrap dirt or excessive dust that
could cause clogging oi the drainage system, and/or stones that could damage the adjacent
geomnembrane. If dirt or excessive dust is entrapped in the geonet, it shall be hosed clea-n
prior to placement of the next material on top of it. In this regard, care should be taken
with the handling of sandbags, to prevent rupture or damage. Care shall be taken not to
leave tools in the geonet. OQA personnel shall confirm that adl geonet is covered with
geo textile on the same day it is deployed.

Seams

All 3-eotextiles shall he continuously sewn (i.e., spot sewing is not allowed) with a locking
stitch. Geotextiles shad be overlapped three inches prior to seaming. No horizontai seams
shall be allowed on side slopes (i.e., seams shall be along, not across, the slope), except as
part of a patch. On the landfill floor, no horizontal seam shall be less than three feet from
the toe of the slope or other area of potential stress concentrations, unless otherwise
authorized.

Any sewing shall be done using polymeric thread with chemical resistance properties equal
to or exceeding those of the geotextile. The Manufacturer shall provide written certification
that the thread complies with the specifications.

Adjacent geonets shall be Ioined according to the specifications. As a minimum, the
following requirements shall be met

* Adjacent rolds shall be overlapped by at least four inches;

* All overlaps shall be secured by spot welding or tying with strings, plastic
fasteners, or polymer braid. Tying devices shall be white or yellow for easy
inspection. Metallic devices are not allowed;
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Spot welding or tying shall be every five feet along the slope and floor of the
landfill, and every six inches in the anchor trenches;

CQA Personnel shall visually examine both the geotextile and geonet seams to document

that the above requirements have been met.

All holes or tears in the geotextiie shall be repaired as follows. A patch made from the
same geotextile shall be double seamed into place, with each seam 1/4 to Xf4 inch apart and
no closer than 1 inch from any edge. Care shall be taken to remove any soil or other
material which may have penetrated the torn geotextile.

Any holes or tears in the georiet shall be repaired by placing a patch extending two feet
beyond the edges of the hole or tear. Ribs in the patch shall be parallel to ribs in the
existing geonet. The patch shall be secured to the original geonet by spot welding or tying
every six inches using tying devices as indicated above. If the hole or tear width across the
roil is more than 50 percent the width of the roll, the damaged area shall be cut out and
the t-wo portions of the geonet shall be joined as described in the specifications.

All holes or tears in geocomposites shall be repaired by first removing the damaged area.
A piece of geonet shall then be cut so that the ribs are in the same orientation as the
exisnrmg geocornposite and the geonet surface is flush with the geocomposite when placed
into the repair area. A geotextile patch shall be cut to cover the repair area and extend a
minimum of 6 inches onto the undamaged geocomposite in all directions. This geotextile
patch shall be heat seamed to the gYeocomposite around its entire perimeter.

CQA Personnel shall visually observe geotextile, geocomposite, and geonet repair
procedures.

Soil P~acernent

Soil shall not be placed in direct contact with geonets.

The Installer shall place all soil materials on top of geotextiles or geocomposites in such a
manner that there is:

" no damage to the geotextile, geocomposite, or underlying layers;
" minimal slippage of the geotextile or geocomposite on the underlying layers; and
" no excess tensile stresses in the geotextile or geocomposite.

CQA Personnel shall visually observe that the above conditions are satisfied.
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4.3.3 Post-Construction

The post-construction inspection of the LCS shall include observations to confirm that all
systems and components have been installed in the proper locations and according to
design and Manufacturer's specifications.

4.6 Temporary Leachate Collection Tank and Associated Equipment

CQA Personnel shall review certifications and shop drawings submitted by the tank
fabricator to confirm that the tank and associated equipment are designed in accordance
with design requirements and the specifications.

Construction inspection activities shall include the foilowing:

" Observe that the tank and associated equipment were not darmaged during
shipment;

" Take measurements as required to confirm that the tank and associated
equipment have the specified dimensions and capacity;

" Observe to the extent possible that the items are made of the specified materials;
and

" Confirm by visual observation that any corrosion-inhibiting coatings are free from
defects such as flaking, scratches, or blisters. If defects are ?resent, repairs shall
be performed in accordance with fabricator's recommendations.

CQA Personnel shall observe collection tlank installation to confirm that the components are
installed as specified in the design and that they are niot damaged during the process.
Installation of the footings or foundations for thse structures shall also be observed to
confirm that the HIDPE containment liner is riot damaged. Survey data shall be reviewed
to verify that all structures are installed in the proper locations.

4.7 Paint and Protective Coatings

Coatings will be applied to several project surfaces. These surfaces are generally classified
as (1) prefinished or factory coatings, (2) shop or field applications of specified coatings,
and (3) interior and exterior coating of the leachate temporary storage tank. These general
classifications are treated separately with respect to the CQA plan.
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CQA Personnel shall perform the following activities for factory coated items:

.Upon delivery to the site, observe the items to verify that the finished surfaces
are the same as those shown in the submittals; and

*After installation, observe the items for damage, especially damage to finished
surfaces.

4.7.2 Shop or Field Application of Specified Coatings

This includes such items as the walls of the control building for the leachate collection
system and the protective coating applied to all surfaces of concrete structures within the
landfill. CQA Personnel shall perform the following activities in conjunction with such
items:

" Review contractor's coating submittals for cornpliance with the specifications.
Store coating samples for future reference;

" Attend a precoating conference;

" Inspect the surface to receive the coating after surface preparation by the
contractor and before application of the primer coat;

" Visually observe the quality of the coatings to check for coverage, thickness, and
quality, including lack of over-spray on adjacent, non-coated areas. Coatings shall
be uniform in application, blend well with adjacent areas, and be free from drips
and runs; and

* Determidne the dry film thickness (IDFT) of the coatings on the finished surface by
estimating the application rate, i.e. the number of square feet of coverage per
gallon. In addition, measure the paint coating thickness at random locations on
metal items using a magnetic gauge.

4.7.3 Coating of Leachate Temporary Storage Tank

This includes the interior and exterior coating of the leachate temporary storage tank. CQA
Personnel shall perform the following in conjunction with tank fabrication:

*Review contractor's coating submittals for compliance with the specifications.
Store coating samples for future reference;
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" Attend a precoating conference;

" Visually observe the interior and exterior of the tank after surface preparation
and prior to application of the primer;

* Visually observe the interior and exterior of the tank after the final coatings have
been applied, but before the tank has been insulated and shipped. Measure the
DFT at 10 locations interior and 10 locations exterior, compare the results to the
minimum DFT permitted by the specification and in the submittals. OFT shall be
measured with a magnetic gauge; and

" Visually observe the interior and exterior (to the extent possible) of the tank after
the tank has been installed to note any damage that may have occurred as a
result of transportation or installation.

4.S Electrical System and Pump Controls

The electrical system which controls the leachate pumps shall be checked for proper
installation and operation. CQA Personnel shall perform the following activities:

* Review contractor's submittals and proposed equipment to document compLiance
with the specifications;

" Systematically examine wiring and conduits before covering or backiilling to
confirm proper routing, wire size, and connection methods;-

* erform or review component checks of resistance, grounding, and load pnior to
complete systemn check; and

*Witness and review acceptance testing of the pump control system as described
in the Acceptance Test Procedure (AT?) for this system.

4.9 Pumps, Piping, Meters, and Valves

The pumps, piping, instruments (such as the flow meter), and valves that are included in
the leachate removal and transfer system shall be examined and/or tested at both the
component level and the system level for conformance to the specifications and proper
performance. CQA Personnel shall perform the following activities in conjunction with
these items:

*Review contractor submittals and equipment deliveries to the site for
conformance to the specifications;
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.construction;

0 Review individual component performance checks to confirm operation in
accordance with the specifications;

0 Document the pressure test of the piping as described in the specifications;

. Review the complete leachate removal system performance using the installed

pumps as described in the specifications.

4.10 Control Building

CQA Personnel shall perform aivities related to the control budding construction and
mnateriaLs as follows:

" Review contractor submittals-,

" Confirm that materials delivered to the site conform to the requirements of the
specifications; and

" Observe building construction and erection to verify construction and assembly
quality. Examidne seals and connections at corners and joints to confirm that the
budlding is weather tight.
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5. DOCUMENTATION

5.1 Daily Reports

Daily reports shall be completed by each of the CQA Personnel when they are on site.
CQA Personnel shall be assigned field books which will be labeled with a unique number
issued by the CQA Engineer. The field CQA Personnel shall record all field observations
and the results of field tests either in their assigned field book or on standard data sheets
as included in Appendix B of this plan. After each book is filled (or at the end of the
project), the field book shall be returned to the CQA Engineer and routed to the project
Files.

Each page of the field book shall be numbered, dated, and initialed by CQA Personnel. At
the start of a new work shift, CQA Personnel shall List the following information at 'he top
oi the page:

*job Name
*job Number
*Date
*Name
*Weather conditions
*Page number (if pages are not prenurnbered)

The remaining individual entries shall1 be prefaced by an indication of the time at which
they occurred. If the results of test data are being recorded on separate sheets, it shall be
noted in the field book-

Entries in the field book shall include but not be limited to the following information:

" Reports on any meetings held and their results;

" Equipment and personnel being used in each location, including subcontractors;

* Descriptions of areas being observed and documented;

" Description of materials delivered to the site, including any quality verification
(vendor certification) documentation;

" Descriptions of materials incorporated into landfill construction;

" Calibrations, or recalibrations, of test equipment, including actions taken as a
result of recalibration;
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" Decisions made regarding use of material and/or corrective actions to be taken in

instances of substandard quality;

" Unique identifying sheet numbers of inspection data sheets and/or problem
reporting and corrective measures reports used to substantiate the decisions
described in the preceding item.

At the end of each day, field C(OA Personnel shall sumnmarize the day's activities on a daily
Field Report Form (see Appendix 5). The field report shall include a brief summary of the
day's activities and highlight anty unresolved issues that must be addressed by the CQA
Engineer or CQA Personnel the following day. In addition, the summary report shall
reference the field book number and page numbers that cover that day's activities. The
summary field reports shall be turned into the OQA Engineer at the end of each day.

The daily field report shall be filled out in a triplicate form. The individual initiating the
report shall attach three copies of his field book notes for that day. The three copies shall
be distributed as folows:

* Original shall be filed in field office.

" One copy transmitted to the COTR.

" One copy transmitted to the project qualty records in compliance with Section
17.0 of the QAPP, "Quality Assurance Reco~rds".

The CQA Engineer shall review and initial each summary field report before distributing to
the proect quality records and the COTR.

5.2 Inspection Data Sheets

.ll observed field and laboratory test data shall be recorded on an inspection data sheet.

At a minimum, each inspection data sheet shall include the following information:

" Unique identifying sheet number for cross- referencing and document control;

" Description of the inspection activity;

" If appropriate, location of the inspection activity or location from which the

sample was obtained;

" Type of inspection activity and/or procedure used (reference to standard method
when appropriate);
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* Any recorded observation or test data, together with all necessary calculations;

" Results of the inspection activity and comparison with specification requirements;

" Identification of any personnel involved in the inspection activity; and

" Signature of the CQA Personnel performing the activity and concurrence by the

CQA Engineer.

Examples of typical data inspection sheets are presented in Appendix B.

5.3 Nonconformance Reporting

A nonconformance is considered to be a deficiency in characteristics, documentation, or

procedures that renders the quality of an item or activity unacceptable or indeterminate. If

a deficiency cannot be repaired or replaced to the satisfaction of CQA Personnel within the

g-uideLin es established by this CQAP, then such a deficiency shall be considered a

nonconformance and sh~all be documented on a WH-C nonconformance report (NCR) form

and referred to the COTR for disposition and initiation of corrective action processes. All

nonconforming situations shall be brought to the attention of the CQA Engineer, Project

Manager, and QA Manager for concurrence prior to initiation of the NCR. The Project

Manager, QA Manager, and CQA Personnel and Engineer shall participate in NCR

disposition, resolution, and corrective action processes to the extent required by the COTR.

All documentation relating to NCR situations shall be retained in the project quality records
in compliance with Section 17.0 of the QAPP, "Qualitv Assurance Records". In the event of

a conflict, the nonconformance reporting requirements of this section take precedence over

Sections 15.0 and 16.0 of the QAPP.

5.4 Design Changes/Clarifications

Requests for changes to the specifications or drawings shall be referred to the Project

Manager and initiated on a WiC Engineering Change Notice (ECN) form. All design

changes shall be approved by the COTR prior to implementation. Approval by the DOE-

RL may also be required at the discretion of the COTR.

Requests for modifications to the CQA Plan shall be made by memorandum to the Project

Manager with copies to the CQA Engineer and Project QA Manager.

If during the course of construction questions arise regarding interpretation of the plans

and/or specifications, the COTR and Design Engineer shall be contacted by the CQA

Engineer. Any clarification of the drawings shall be documented by memorandum or

telecon records, and routed to the contractor, COTR, and Construction Manager. The
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memorandum or telecon shall also be routed to the Design Engineer and Project Manager
for concurrence and then to the project files for record.

5.5 Photographic Report

A pictorial record of construction progress, including problemns and resolution, shall be
maintained by the CQA Engineer. The record shall be in general chronological order,
subheaded by specific tasks, problems, work areas, etc. The medium in the main file shall
be color prints.

At a minimum, photographic reporting data sheets shall include the following information:

" A unique identifying number on data sheets and photographs for cross-
referencing and document control;

" The date, time, and location where the photograph was taken;

" The size, scale, and orientation of the subject matter photographed;

" Location and description of the work; and

" The purpose of the photograph.

A complete copy of the pictorial record shall be supplied to the COTR at the completion of
conlstruction.

5.6 Progress Reports

The CQA Engineer shall prepare a summary progress report each week, or at time intervals
established at the pre-construction meeting. As a minimum, this report shall include the
following information:

* A unique identifying sheet number for cross- referencing and document control;

" The date, project name, location, and other information;

" A summary of work activities accomplished during progress reporting period;

" Identification of areas or items inspected and/or tested during the reporting
peniod that are addressed by the report;

" A sumnmary of the quality characteristics being evaluated, with appropriate cross-
references to specifications and/or drawings;
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" References to the specifications or drawings defining the acceptance criteria for

each inspected characteristic;

" A summary of inspection and test results, failures, and retests;

* A summary of construction situations, deficiencies, and/or defects occurring
during progress reporting period;

* A summary of other problem resolutions and dispositions; and

" The signature of the CQA Engineer.

5.7 Final Documentation

AlN daily inspection summary reports, inspection sheets, problem identification and
corrective measures reports, acceptance reports, deviations from design and material
specifications (with justifying documentation), NCRs, ECNs, photographic records, progress
reports, drawings, drawing revisions, and other pertinent documentation shall be retained
as permanent project quality records in compliance with Section 17.0 of the QAP?. At the
completion of the project, a final summary report shall be prepared by the Project Manager
and submitted to the COTR that incorporates all such information, along with as-built
drawings. The as-built drawings, which will be generated by a licensed land surveyor,
shall include scale drawings depicting depths, plan dimensions, elevations, and sodl
component thicknesses. In addition, CQA Personnel shall generate as-built scale drawing's
that depict the geomembrane panel deployment pattern. The report shall include
documentation of each construction component monitored by CQA Personnel and shall be
signed by a registered professional engineer. This report shall be subject to independent
technical review in compliance with Section 10.1 of the QAPP, Technical Review", prior to
submittal to the COTR and DOE-RL.

5.8 Storage of Records

During the construction of the RIMW facility, the CQA Engineer shall be responsible for all
facility CQA documents. This includes the CQA Engineer's copy of the design criteria,
plans, procedures, and specifications; the CQA plan; and the originals of all the data sheets
and reports. All completed documents shall be routed to the project quality records in
compliance with Section 17.0 of the QAF'P, "Quality Assurance Records", which addresses
project QA records management, including maintenance of a records index, access control,
and duplicate records requirements. Working copies shall be retained at the field office to
the extent necessary to properly support ongoing activities.
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Galder Associates In~c., Redmond. WA

CON.STANT HEAD /RIGID WALL PERMEAB4ILITY TEST

Project ti.tle-.________________
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Date: 
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wt. + tart (g) _____
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t - elaased time (sez) HZ,' TEMF: _____

= Pe? of w,?te'- (zm)
*cross-sectional ar'e& (sq cm)

---------------------- --------- ----------

k ------------------ 
- where: k svstem = .~ Cm/sec

----------------------- ----------
t. t I I- system

~ ~ :~ ~-~ sc.~1 pelmearveter (q): _____post 'test. scA * permemete- (g):
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dry w.ejlaht of soil, (g): E RRF1f'1til dvY den~sity of sample (pcf): ERR11.,A dr y (densi tv of sample ( PCI) : ERRfini~l wet densitv of sample (pcf); ERR

q -rItime 
k, totalpretest L = cm Trial : (sec) :(Cm/5ec)post test L - m----- : ---------- ----hWcm 1 ___ERR
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E ___ ERR
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5 ~ERR.4, ERR cm/sec 
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Mandatory Coments lonly mandatory commeot wre to be Review Name Date Reotution Reviewr Name Date
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~9'p/CIF # ENINERIN CHNGE1. ECN 164934
Page I of .i Proi.

ECN

2. ECK Category (mark onw) lupplammntal (3 Change ECK (] supyerseure (3
Ccet/void [] Direct Revision [XJ Temorary (3 Discovery [3
3. originator's Name, Organization, USIN, and Telephon No. I.. Date
EG ERPENBECK, SWP, 24950, G6-47, 6-8032 JUNE 15, 1992
S. Project TitLe/No./Vork Order No. At L.616 6. *l*.ISys.IFac. No. 7. Input Level,
RMW LAND DISPOSAL FACILITY/W-025 218-W-5/200W 3
8. Document Number Affected (include rev. and sheet no.) 9. Related ECK No(s). 10. Rotated PC No.
WHC-S-045 AND DRWG H-2-131573 THROUGH 133177 N/A
H-2-131593 J tev. 0 1___ 1 ___________

Ila. PModfication Work Ilb. Woark Packae" li. comptete lrutallation Work lid. Complete Restoration (Temp.

Yes fiL outI~k N/AN/AN/A

(X] go (M Oks Ib.Cog. Engineer Signature & Date Cog. Engineer signature &. Date
12. Description of Change
THIS ECN AFFECTS THE FOLLOWING DOCUMENTS: H-2-131573 through H-2-131593 and WHC-S-045.

WHC-S-045 and Drawings H-2-131573 through H-2-131593 have been revised due to the
increase in the operating life of the RI4W Facility from 2 years to 20 years. Major
-changes include:

* Increasing thickness of operations layer from 2 feet to 3 fe
Adding a 1.5 foot thick admix liner As detailed in

* Changing from polyester geotextiles to polypropylene WHC-SD-W025-PD-001
REV 0

Existing hold points HLD-W025-001 and HLD-W025-002 shall be removed from the drawings
and the specification.

In WHC-S-045, the Division I section has been removed from the original version of the
specification. Division I will be part of the bid package and will be subjected to WHC
approval upon issuance of bid package in accordance with KEH memorandum PCB-91-197.
13a. Justification (mark one) Criteria Change [XI EiwiromentaL (H Facilitate, Conat. [
Design Error/Omission Design improvement An-Found U Const. Error/Omission

13b. Justification Details
See ECN 133177 and PGB-91-197 and Change Requests SLW-92-002, SLW-92-037 and
SLW-92-087.

14. Distribution (inctude name, NSIN, ard no. of copies) RELEASE STAMP
EG K J,,rn G6-47 (2) JR MORTON------
JR MCGEE 6-47 PG BEAUD E2-30 OFFICIAL IRELEASKD JOHNSON El- NS A5-18 BY VicGC EVANS H14-57 ES R3-20 7-.AV LINCOLN - 2 MO AIC T4-01 DATE AUG 21 199208 POW T3-02 PROJECT FILES -I8_

rrc(ee. sil±ac- -R I?'

A-7900-013-2 (11/88) (EF) CEF095

A-7900-01 3-1 (I1 18)
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20. Approvals
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OPERATIONS AND ENGINEERING /ARCHITECT-ENGINEER
Cog.IProject Engineer 4 d4  gi ow l Iq %s. PIE
Cog./Pr Jet Enr. Nor. .jO (0
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Security Other
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Adv. React. Day. Div.

Proj. Dept. u
Environ. Div. 24- ADDITIONAL
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'ENGINEERING CHANGE NOTICE CONTINUATION ISHEET Pag 3 f3 C643

GENERAL REVISION TO THE FOLLOWING DRAWINGS & SPECIFICATIONS:

H-2-131573, 'COVER SHEET,' REV 0, SHEET 1 OF 1
H-2-1315749 "SITE PLAN AND EXPLORATIONS,' REV 0, SHEET 1 OF 1
H-2-1315759 "GRADING PLAN," REV 0, SHEET 1 OF 1
H-2-131576, 'SECONDARY ADMIX CONTOURS," REV 0, SHEET I OF 1
H-2-131577, 'OPERATIONS LAYER CONTOURS$' REV 0, SHEET 1 OF 1
H-2-131578, "CROSS-SECTIONS," REV 0, SHEET 1 OF 1
H-2-131579, "LINER SYSTEM DETAILS," REV 0, SHEET 1 OF 1
H-2-131580, 'SUMP LAYOUT,' REV 0, SHEET 1 OF 1
H-2-131581, "SUMP CROSS-SECTIONS," REV 0, SHEET 1 OF 1
H-2-131582, 'SUMP LEACHATE COLLECTION PIPES," REV 0, SHEET 1 OF 1
H-2-1315839 "SIDE SLOPE AND VERTICAL RISER PIPES," REV 0, SHEET 1 OF 1H-2-131584, "TRUCK STAGING AREA AND ACCESS RAMP," REV 0, SHEET I OF 1H-2-131585, "LEACHATE COLLECTION TANK AND PIPING," REV 0, SHEET 1 OF IH-2-131586, 'SUMP PUMP DETAILS,' REV 0, SHEET 1 OF 1
H-2-131587, 'ELECTRICAL,- REV 0, SHEET 1 OF 4, 51. - 2 .04% . 1+ A. eH-2-131588, "CONCEPTUAL FILL PLAN'" REV 0, SHEET 1 OF 1
H-2-131589, "SUBGRADE GRID POINTS,* REV 0, SHEET 1 OF I
H-2-131590, "SECONDARY ADMIX GRID POINTS," REV 0, SHEET I OF 1H-2-131591, "SECONDARY DRAINAGE GRAVEL GRID POINTS," REV 0, SHEET 1 OF 1H-2-131592, "PRIMARY DRAINAGE GRAVEL GRID POINTS," REV 0, SHEET 1 OF 1H-2-131593, "OPERATIONS LAYER GRID POINTS,' REV 0, SHEET 1 OF 1
WHC-S-045, "MATERIALS SPECIFICATIONS AND CONSTRUCTION REQUIREMENTS," REV 0

A-7320-036.2 (11/88) (iF) GEF094
Ernginsertio chang. Notice cntinuation Shoot
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Westinghouse P.O. Box 1970
Hanford Company Richland, Washington 99352 WHC-S- 045

Revision No.1

Hanford Operations and Engineering Contractor TtLPgsaf, 6for the U.S. Departmient of Energy
un~der Contract No. DE-AC06-87RL1 M 0.

SPECIFICATION FOR

RADIOACTIVE MIXED WASTE DISPOSAL FACILITY

System No.
Equipment No.

Building: 218- W5 Burial Ground
Project: W-025
Impact Level: 3E OFFICIAL P.ELEASE

BY WHC
DATE AUG 21199~

Prepared By: ~~

Golder Associates Inc.

Approved By: Date

S. R. Briggs

E. G. Erpenbeck ~ . !

A-6000-174 (04/92) GEF204
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(1) Docuimnt Nuber

WHC-S-045 PageRECORD OF REVISION H41181

(2) Title
DESIGN DRAWINGS AND THE MATERIAL SPECIFICATION AND CONSTRUCTION REQUIREMENTS FOR THERMW LAND DISPOSAL FACILITY

CHANGECONTROLRECORD ____________________

(3) Revision (4.) Description of Change Repace, Add, and Delete Pae Authori yd fr Release
_______ Ak,-- I~g& A 1)H l"A (5) C92. E',gr. (6) Co gNr. Date
1 RS (7) Changes due to increasing~ the

operating life of the facility from 2
to 20 years have been incorporated.AJ I
EDT 151914 released the original REV 0
on May 21, 1990.
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WHC-S4X5

MATERIAL SPECIFICATIONS AND
CONSTRUCTION REQUIREMENTS FOR THE

RADIOACTIVE MIXED WASTE LAND DISPOSAL FACILIy
NON-DRAG-OFF

PROJECT W-025

REVISION 1

PREPARED FOR THE

U.S. DEPARTMENT OF ENERGY-RICHLAND OPERATIONS OFFICE
CONTRACT No. DE-AC06-89RL11615

BY

GOLDER ASSOCIATES INC.
SEATITLE (RE ND), WASHINGTON

Approval:

~~Alola AO~__
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WHC-S-045
Revision 1

Page 1
WESTINGHOUSE HANFORD COMPANY

RADIOACTIVE MIXED WASTE
LAND DISPOSAL FACILITY

NON-DRAG-OFF
TECHNICAL SPECIFICATIONS

TABLE OF CONTENTS

DIVISION 0 BIDDING AND CONTRACT REQUIREMENTS

*BY OTH[ERS **

DIVISION 1 GENERAL REQUIREMENTS

DIVISION 2 SITE WORK

02220 General Excavation and Backfiliing
0222 Trench Backfilling and Grading
02224 Admix Production, Placement, Compaction and Trimming
02226 Granular Drainage Layer
02228 Operations5 Layer
02275 Geosynthetics
02511 Truck Unloading Area Surfacing
02720 Drainage Facilities
02725 HOPE Pipe
02727 Vertical Riser Pipe

DIVISION 3 CONCRETE

03100 Concrete Formwork
03210 Reinforcing Steel
03310 Structural Concrete

DIVISION 5 METALS

05500 Metal Fabrications

DIVISION 8 DOORS AND WINDOWS

08100 Metal Doors and Frames

DIVISION 9 FINISHES

09900 Paint Coating Systems

WHC NON-DRAG-OFF
92341030 June 23, 1992

older Associates
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WHC-c-045,
Revi sian 1-

Page iI
DIVISION 11 EQUIPMENT

11210 Leachate Pumps

DIVISION 13 SPECIAL CONSTRUCTION

13120 Control Building
1320 Leachate Temporary Storage Tank
13340 Pump Controls

DIVISION 15 MECHANICAL

15060 Pipes and Pipe Fittings
15066 Pipe and Conduit Support System
15100 Valves
15104 Butterfly Valves
15150 Flow Meter
15250 Tank and Piping Insulation

DIVISION 16 ELECTRICAL

16010 General Provisions
16100 Basic Materials and Methods
16110 Raceways
16120 Conductors and Terminations Copper Only
16130 Outlet, junction and Pull Boxes
16140 Switches and Receptacles
16160 Motor Controllers
16400 Overhead Service
16450 Grounding
16460 Dry Type Transformers
16471 Panelboards
16500 Lighting
16859 Electrical Heat Trace

APPENDIX A

Grid Point Listing

WHC NON-DRAG-OFF
923-1030 June 23, 1992

Bolder Ansoiates
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SECTON 0220Page 1
GENERAL EXCAVATION AND BACKFILL

PART 1: GENERAL

1-1 DESCRIPTION

This section describes the general requirements for clearing, grubbing, excavation, and
backfiU. For Trench Backfill and Grading, see Section 02222.

1-2 SUBMMIALS

An earthwork operations plan and schedule shall be submitted to the Construction Managerin accordance with Section 01300. All trenching and shoring operations shall be conductedin accordance with applicable Washington State and Federal government laws andregulations. Contractor shall submit trenching and shoring plans to the ConstructionManager for approval prior to beginning these operations.

1-3 TOLERANCES

Tolerances far excavation or backfill grades are shown on the Drawings or are defined in thesections of these Specifications dealing with the individual mnaterials.

14 QUALITY ASSURANCE

A. Testing will be provided by the CQA Engineer and will be performed in
accordance with the CQA Plan.

B. Reference Standards and Documents:

1. American Society for Testing and Materials (ASTMV) most current versions:

a. ASTM D422 - Method for Particle-Size Analysis of Soils.

b. ASTM D1556 - Test Method for Density of Soil in Place by the Sand-Cone
Method.

c. ASTM D1557 - Test Methods for Moisture-Density Relations of Soils andSoil-Aggregate Mixtures Using 10-lb (4-54-kg) Rammer and 18-ia. (457-mm)Drop.

d. ASTM D2167 - Test Method for Density and Unit Weight of Soil In-Placeby the Rubber Balloon Method.

WH-C NON-DRAG-.QpF 
02220-1923-1030 

June 23, 1992

Golder Assocites
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WEC-S-045
Revision 1

e. ASTM D2487 - Classification of Soils for Engineering Purposes. Pg

f. ASTM D2922 - Test Methods for Density of Soil and Soil-Aggregate in
Place by Nuclear Methods (Shallow Depth).

SASTM 04318 - Test Method for Liquid Limit, Plastic Limit, and Plasticity
Index of Soils.

2. Construction -Ouality Assurance Plan for Proiect W-025. Radioactive Mixed
Waste (RMW) Land Disposal Faciit. Non-Drl-OffL WHC-SD>-W025-PLN-oo1,
most current revision, Westinghouse Hanford Company, Richland,
Washington.

PART 2: PRODUCTS

2-1 BACKFILL

A. Soils shall be derived from approved on-site sources with following USCS
classifications: GM, G?, GC, SW, SM, SP, and SC, or as approved by Owner or
COTR. On-site sources shall be identified by Owner or COTR.

B. Soils shall be free of roots, wood, peat, cinders, frozen material, rubbish, or other
deleterious material. Soils shall have a maximum particle size of 4 inches. Soils
shall be capable of being moisture conditioned and compactable to minimum
specified densities.

2-2 ROADWAY TOP COURSE

For perimeter roadway and truck parking areas, use TOP COURSE material. TOP COURSE
material shall meet the requirements of the 1991 WSDOT Standard Specifications for Road,
Bridge and Municipal Construction, Section 9-0M.9(3): Crushed Surfacing.

PART 3: EXECUTION

3-1 CLEARING AND GRUBBING

All areas to be excavated, backfilled, or used for stockpiles shall be stripped of vegetation.
Material collected during the clearing and grubbing operation shall be stockpiled at a
location determined by the Construction Manager.

WHC NON-DRAG-OFF 02220-2923-1030 June 23, 1992
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WHC-S-045
Revision 1

Page 3
3-2 EXCAVATION

A. General

1. Excavate to elevations and dimensions necessary to complete construction.
Excavation methods shall be consistent with soil types encountered and shall
result in undisturbed foundation subgrade.

2I The entire surface of the subgrade to a minimum depth of 8 inches shall be
moisture conditioned and compacted to 90 percent of ASTM D1557 prior to
trimming.

3. Grade final surfaces to lines and elevations shown on site grading drawing.

4. Place excavated material in separate stockpiles for Ealian Sand and sandy
gravel/gravelly sand. Maintain stockpiles in free-draining condition.

5. Final excavation surfaces shall be free of loose material, clods, and other debris
including grade stakes and hubs.

6. Dewvatering-

a. Keep construction site free-draining.

b. Contractor shall remove water from construction area regardless of source
unless Construction Manager approves otherwise.

7. Upon completion of excavation, notify Construction Manager before
proceeding with further work.

8. The CQA Engineer shall classify all excavated materials during excavation.

B. Silty Sand (Eolian Sand) Excavation

1. The Silty Sand (Eolian Sand) encountered in the excavation shall be stockpiled
for reuse as admix material or as general fill.

C. Sandy Gravel to Gravely Sand Excavation

1. The Sandy Gravel to Gravely Sand encountered in the excavation shall be
stockpiled for later use as roadway surfacing material or as wind erosion
resistant material to cover stockpiles.
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A. Stockpile excavated material on designated stockpile site. The sandy gravel to
gravely sand shall be spread over the entire stockpile area including slopes to resist
wind erosion. Place no material where trenches for sewers, water lines, or other
utilities will be located.

B. Place excavated material not suitable for backfllling, admix, or other uses and other
unsuitable materials in spoil areas designated by the Construction Manager and
grade to drain. The CQA Engineer shall designate unsuitable materials.

3-4 St)BGRADE PREPARATION IN STOCKPILE AREAS

A. Remove all existing vegetation within areas of stockpile.

3-5 SIJBGRADE PREPARATION IN BACKFILL AREAS

A. Remove and replace or compact natural soils or compacted fill softened by frost,
flooding, or weather.

B. Scarify top 6 to 8 inches of natural subgrade, moisture condition, and compact to
moisture content and minimum density specified herein.

3-6 BACKFILL (except trenches)

A. Notify Construction Manager 48 hours before placing fill material.

B. Place fill in accordance with procedures required to achieve specified density.

C. Hauling and spreading equipment will not be considered as compaction
equipment.

D. Place backfill in maximum 8-inch uncompacted lift thickness, moisture condition asnecessary, and compact to achieve a density of at least 90 percent of Modified
Proctor density (ASTM D1557). Contractor shall be responsible for maintaining
proper lift thickness to achieve compaction as stated above.

E. Grade final surfaces to lines and elevations shown on construction drawings.

F. Material not meeting specified density shall be evaluated by the Contractor andCQA Engineer to determine what additional steps will be taken to meet these
Specifications. Alternatively, this material shall be removed.
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Prepare perimeter road subgrade in conformance with Sections 3-1 and 3-2 in cut areas andSections 3-1 and 3-5 in fill areas. Place roadway top course in conformance with Section02511 Part 3-1 to the limits of the perimeter road shown on the drawings and compact to aminimum of 95 percent of Modified Proctor Density (ASTM 01557.

-END -
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TRENCHING AND BACKFMING

PART 1: GENERAL

1-1 DESCRIPTION

This section describes the requirements for trench excavation and backfilling.

1-2 SUBMITTALS

An earthwork operations plan and schedule shall be submitted to the Construction Manager
in accordance with Section 01300. AUl trenching and shoring operations shail be conducted
in accordance with applicable Washington State and Federal government laws and
regulations. Contractor shall submit trenching and shoring plans to the Construction
Manager for approval prior to beginning these operations.

1-3 QUALITY ASSURANCE

A. Testing will be provided by the CQA Engineer and will be performed in
accordance with the CQA Plan.

B. Reference Standards and Documents:

1. American Society for Testing and Materials (ASTM) most current versions:

a. ASTM D1557 - Test Methods for Moistu re-Density Relations of Soils and
Soil-Aggregate Mixtures Using 10-lb (4.54-kg).Rammer and 18-in. (457-mm)
Drop.

b. ASTM D2922 - Test Methods for Density of Soil and Soil-Aggregate in
Place by Nuclear Methods (Shallow Depth).

1-4 TOLERANCES

Tolerances for the excavation of trenches and backfilling are shown on the Drawings or are
listed below.

A. Excavation of side slope riser trench in the subgrade shall be within 0.00 to -0.30
feet of dimensions on Drawings.

a. Excavation of the side slope riser trench in the admix liner shall be within 0.00 to
+0.30 feet of the design dimensions.
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Page 7C. Excavation of the geosynthetics anchor trench on the access road shall be within
0.00 to +0.30 feet of the design dimension.

D. Excavation of the geosynthetics anchor trench at the crest of the landfill side slopes
shall be within ±0.20 fee of the design dimensions.

PART 2. PRODUCTS

2-1 GENERAL BACKFILL

General backfill shall conform to the requirements of Section 02220, Part 2-1.

2,2 DRAINAGE GRAVEL

Drainage gravel shall conform to the requirements of Section 02226, Part 2-1.

2-3 SAND

Sand for backfill. of secondary side slope riser pipe trench shall meet the requirements of
general backfill, Section 02220 Part 2-1, except that the maximum particle size -shall be 1 inch.
2,4 ADMIX

Admix shall conform to requirements of Section 02224.

2,5 TRENCH BACKFILL SCHEDULE

A. Conform to the following schedule.

Item Material Compaction

Requirements/Procedures
Sumps Drainage Gravel Track Walked
Secondary Side Slope Sand Hand Compacted
Trench

Secondary Side Slope Admix Hand Compacted
Trench (Plug) ___________

Anchor Trenches General Backfill Rubber Tire Compaction
_________________with Moisture Conditioning

Other Trenches General Backfill 90% Modified Proctor
____________ Density -
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B. Unsuitable Materials: Topsoil, peat, frozen material, organic soils, and materials

containing slag, cinders, foundry sand, debris, andVor rubble, or soil with less than
required bearing capacity as determined by the Design Engineer.

PART 3: EXECUTION

3-1 GENERAL

A. Perform operations in manner to prevent damage to adjacent synthetic materials or
in-place leachate collection system riser pipes. Contractor shall repair or replace
materials damaged during backflling operations to requirements of the
Specifications and Drawings.

B. Remove and replace or compact natural soils or compacted fills softened by frost,
flooding, or weather as directed by Construction Manager.

C. Remove unsuitable material from within trenches.

D. Dewatering.

1.Keep construction site free draining.

2. Keep excavations free from water.

3. Protect adjacent properties from damage resultinj from dewatering operations.

3-2 TRENCHING

A. Excavate to elevations and dimensions necessary to complete construction and as
shown on the Drawings.

B. Do not excavate within influence zone of existing footings or foundations without
prior approval of Construction Manager.

C. Upon completion of excavation, notify Construction Manager before proceeding
with further work.
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3-3 TRENCH AND SUMP BACKEILLING AND GRADING

A. Materials shall be placed in trenches and/or sumpsby mechanical or hand methods
that will not damage the pipes or underlying geosynthetic or soil liners.

B. Backfill materials shall be placed and compacted in accordance with the procedures
listed in Part 2-5.

C. Backfill shall be graded to the toleran~ces shown on the Drawings.

3-4 BACKFILLING ANCHOR TRENCHES

A. Notify Construction Manager before placing backfill material.

B. Do not use frozen material or place backfill on frozen subgrade or in standing
water.

C. Place backfill in maximum 6-inch thick lifts after compaction.

D. Place and compact backfill in accordance with the requirements of Part 2-5.

-END -
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SECTION 022A

ADMIX PRODUCTION, PLACEMENT
COMPACTION, ANID TRIMMING

PART 1: GENERAL

1-1 DESCRIPTION

A. Admix consists of bentonite enriched soil which is mixed, moisture conditioned,
placed, compacted, and trimmed to form the soil liner for the W-025 landfill.

B. This section describes the requirements for the production, placement, and
trimming of admix to form the soil finer for the W-025 Landfill.

1-2 SUBMITTALS

A.The Contractor shall submit a detailed plan for preparation of the admix material,
including a description of the equipment and procedures to be used, personnel
qualifications, and methods for monitoring bentonite additions and moisture
conditioning. This plan shall be approved by the COTR prior to the start of admix
production.

B. The Contractor shail submit a soil liner placement plan to specify lift thickness
control and to allow for required testing, listed below and described in Section 4-3.2
of CQA Plan, on the soil liner during placement operations. This plan shall be
approved by the Construction Manager prior to the start of admix placement.

C. An overall earthworks operations plan and schedule shall be submitted to the
Construction Manager in accordance with Section 01300. All trenching and shoring
operations shall be conducted in accordance with applicable Washington State and
Federal government laws and regulations. The Contractor shall submit trenching
and shoring plans to the Construction Manager for approval prior to beginning
these operations.

1-3 QUALITY ASSURANCE

A. Testing will be provided by the CQA Engineer and shall be performed in
accordance with the CQA Plan. The Contractor shall make allowances for
sampling and testing by the CQA Engineer in both his production operations and
schedule.

B. Reference Standards and Documents

1. American Society for Testing and Materials (ASTM) most current versions:
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a. ASTM D698 - Test Methods for Moisture-Density Relations of Soils and

Soil-Aggregate Mixtures Using 5.5-lb (2.49-kg) Rammer and 12-in. (304.8-
mm) Drop.

b. ASTM D1556 - Test Method for Density of Soil in Place by the Sand-Cone
Methodt.

c. ASTM 02167 - Test Method for Density and Unit Weight of Soil In-Place
by the Rubber Balloon Method.

d. ASTM D2216 - Method for Laboratory Determination of Water (Moisture)
Content of Soil, Rock, and Soil-Aggregate Mixtures.

e. ASTM D2922 - Test Methods for Density of Soil and Soil-Aggregate in
Place by Nuclear Methods (Shallow Depth).

f. ASTM 03017.- Test Method for Moisture Content of Soil and Soil-
Aggregate in Place by Nuclear Methods (Shallow Depth).

g. ASTM 04318 - Test Method for Liquid Limit, Plastic Limit, and Plasticity
Index of Soils.

h. ASTM 05084 - Standard Test Method for Measurement of Hydraulic
Conductivity of Saturated Porous Materials Using a Flexible Wall
Permeameter.

14 TOLERANCES

A. Grading tolerances for the compacted admix are shown on design Drawings.

B. Minimum required thicknesses of admix layers shall be maintained. The as-built
elevations of immediately underlying layers shall be used as the basis for
determining final elevations of admix layers.

PART 2: PRODUCTS

2-1 ADMIX STOCKPILE

A. The admix stockpile shall consist of a sufficient quantity of prepared admix to place
the entire soil liner for the W-0 facility, including material lost during placement,
material that cannot be recovered at the base of the stockpile, and any unsuitable
materials. Prepared admidx shall be moisture conditioned as described in Section 3-
2.
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B. The stockpile of admix material shall be prepared and all testing completed in
accordance with the CQA Plan prior to the placement of the material in the facility.

2-2 BENTONITE

A. The bentonite to be used in the admix shall consist of a commercially prepared
material meeting the requirements of American Petroleum Institute (API)
Specification 13A, Section 4, with a minimum yield of 91 barrels. Acceptable
products include Bara-Kade 96114 manufactured by Bentonite Corporation or other
products having equivalent or superior characteristics, as approved by the COTR.

2-3 SOIL LINER MATERIAL

A. The admix shall consist of the excavated silty sand (Eolian Deposit) with a nominal
bentorute content of 12 percent by dry weight. The acceptable range for bentonite
content shall be a midnimum of 11 percent and maximum of 14 percent by dry
weight. It is the intent, that when the admix is mixed uniformly and placed
according to the specifications, it will be capable of achieving.a. permeability of
We10 cnVsec or less and have a USCS classification of ML, CL, CH, or SC.

B. The admidx shall be prepared by the Contractor and tested by the CQA Engineer in
compliance with the CQA Plan. The Contractor shall make the admix stockpiles
available to the CQA Engineer at all times for sampling, testing, or visual
observation.

C. The admix shall be free of roots, woody vegetation, rocks greater than I inch in
diameter, frozen material, rubbish, and other deleterious material.

D. The admix shall be a uniform homogenous material.

E. The admix shall be prepared at a moisture content of I to 5 percent above
optimum.

PART 3: EXECUTION

3-1 ADMIX PREPARATION

A. Admix shall be prepared using a pugmill with the following characteristics and
ancillary equipment

1. Aran ASR 280E continuous mixing plant or approved equal. Produetion
capability of 300 tons per hour.

2. Belt scales on soil, bentonite, and finished product belts.
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3. Feed rate meters and totalizers for bentonite, aggregate, and water.

4. Production rate meters and totalizers for finished product.

5. Variable speed hydraulic supply water pump.

6. All measuring equipment shall be calibrated and results provided to the
Construction Manager prior to starting admix production.

B. Pugrniil operator shall have completed three similar projects with a minimum of
50,000 tons of acceptable amended soil on each project.

C. The Contractor shall provide all necessary equipment and labor to load material
into pugmill, to off load admix, and to stockpile admix

D. The Contractor shall provide suitable containers on site to store bentonite in a dry
condition prior to use.

E. Admix that does not meet specification shall not be reued as feed stock unless
approved by the Construction Manager.

F. The Contractor shall provide all equipment, materials, and personnel for testing, on
an ongoing basis, during admix production to demonstrate to the satisfaction of the
Construction Manager and CQA Engineer that the admidx meets the requirements
of these specifications.

3-2 MOISTURE CONDITIONING

A. If necessary, stockpiled prepared-admix shall be moisture conditioned to I to 5
percent over optimum moisture content at least 24 hours prior to placement in the
landfill.

B. The optimum moisture content and the mixed moisture content shall be
determined by the CQA Engineer during pre-construction testing as specified in
the CQA Plan.

C. The moisture content of the material shall be uniform and homogenous. If dry
zones are encountered within the admix, they shall be moisture conditioned and
mixed with the surrounding material.
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3-3 TESTFILL

A. A testfll shall be constructed by the Contractor to determine acceptable placement
and compaction methods. The testfill shall be constructed in accordance with the
requirements listed in the CQA Plan.

B. The tesdItf shall be constructed by the Contractor. All testing will be conducted by
the CQA Engineer. The testfili shall be constructed and ail testing except long-term
permeability tests completed prior to the start of actual construction.

C. The location of the teitfill will be designated by the COTR or Construction
Manager. After all testing is completed and approved for the teitfill, the material
can be used by the Contractor for construction of the W40 Landfill provided that
the material is moisture conditioned as described in Section 3-2.

3.4 SUBGRADE PREPARATION (Secondary Admix Only)

A. The top 8 inches of the excavated subgrade surface shall be recompacted to at least
of 90 percent of the maximum dry density as determined by the Modified Proctor
density test (ASTM D1557).

B. The surface of the subgrade shall be graded to lines, grades, and tolerances shown
on the Drawings.

3-5 PLACEMENT AND COMPACTION

A. The admix material shall be placed in maximum 10 inch loose lifts and compacted
such that the compacted lift thickness is 6 inches or less. However, the first lMf of
primary admix placed over geosynthetic materials shall be sufficiently thick that the
compacted lift thickness is 12 inches ±: 2 inches. The Contractor Shail be
responsible for preventing damage to the underlying materials when placing the
primary admix layer.

B. The admix shall be compacted to at least 90 percent of the maximum dry density as
determined by the Standard Proctor density test (ASTM 0698) at a moisture
content of between I to 5 percent over the optimum moisture content.

C. The in-place compacted admix liner shall achieve a permeability of WeIO crfsec or
less.

E. The compacted admix distribution and gradation throughout the liner shall be free
from lenses, pockets, streaks, layers, or material differing substantially in texture or
gradation from surrounding material.
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F. The moisture content of the admix shall be uniform throughout each lift prior to

and during compaction of the material. The Contractor shall be responsible for
meeting moisture content, compaction, and bentonite concentration specifications.
If the admix cannot be conditioned to meet the placement specifications, the
material shall be removed and replaced with new admix.

G. The Contractor shall place layers of admix to form a continuous monolithic
material. If the moisture content of a lift of compacted admix falls below the
acceptable limit during placement operations, the Contractor shall moisture
condition the dry soil and recompact the lift prior to placement of additional lifts.
If the moisture content of a lift of compacted admix exceeds the acceptable limit
due to precipitation or over watering, the Contractor shall allow the wet soil to dry
back before placement of additional lifts.

H-. All admix shall be placed and compacted with a self-propelled pegfoot or padfoot
roller compactor having a minimum operating weight of 40,000 pounds, such as a
Caterpillar 8'15B or 825C C *ompactor or equal. Hauling and spreading equipment
will not be considered as compaction equipment. The compactor feet shall be
sufficiently long to knead (bond) new lifts into previously placed lifts. If necessary,
the Construction Manager may direct that the top of each lift be scarified with
suitable equipment prior to placing the next lift.

L. Production, mixing, and stockpiling of admix will not be allowed within the W-025
Landfill.

J.Admidx may be placed an the side slopes in either horizontal lifts (along the
contour) or in lifts parallel to the slope (up and down the slope). If admix is
placed parallel to the slope, compaction equipment shall not spin their wheels or in
any other way disturb the previously placed lifts. If this occurs, the Contractor
shall place all of the admix in horizontal lifts.

3-6 TRIMMING

A. The surface of the admix shall be trimmed to the design grades and tolerances as
shown on the Drawings. The surface of the admix shall be rolled with a smooth
drum roller to remove all ridges and surface irregularities. The CQA Engineer shall
determine if the surface preparation meets the acceptance criteria below and if it is
sufficient to place the geomembrane.

B. All wheel ruts on the surface of the admix liner from grading equipment shall be
repaired by the earthworks Contractor prior to placement of the geomembrane.
Methods for repair of the admix are specified in Part 3-7. Alternative methods for
repair of the admix liner will be allowed if submitted by the Contractor and
approved by the COTR.
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C. The Con~tractor shall maintain the admix liner surface in a condition suitable for

geomembrane installation until the surface is covered. Desiccation cracks larger
than 0.1 feet deep or 0.25 inches wide shall be excavated to the full depth of the,
crack and repaired.

3-7 REPAIR OF ADMIX LINER

A. The Contractor shall repair the surface of any areas identified by the CQA
Engineer to be out of tolerance as follows:

* Remove admix that does not meet specifications.
* Scarify surface and spray with water.

" Place additional approved admix.
* Compact admix with self-propelled pegfoot or padfoot type compactor as

described in Part 3-5.
* Trim surface, as described in Part 3-6, to design grades and tolerances.

B. CQA Personnel will repair small holes resulting from sampling and other CQA
activities.

END -
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SECTION 02226

GRANULAR DRAINAGE LAYERS

PART 1: GENERAL

1-1 DESCRIPTON

This section describes the requirements for placement of granular drainage layers associated
with construction of the W-025 Landfill.

1-2 SUBMITTALS

An earthwork operations plan and schedule shall be submitted to the Construction Manager
in accordance with Section 01300. Submit gravel samples prior to full scale production far
testing by CQA Engineer in accordance with CQA Plan.

1-3 QUALITY ASSURANCE

A. Manufacture and installation of the drainage layer materials shall be in accordance
with the CQA Plan. The Contractor shall make allowances for sampling and
testing by the CQA Engineer in both the operations plan and schedule.

14 TOLERANCES

A. Grading tolerances for the granular drainage layers are shown on the design
Drawings.

B. Minimum required thicknesses of granular drainage layers shall be maintained.
The as-built elevations of immediately underlying soil layers shall be used as the
basis for determining final elevations of granular drainage layers.

PART 2: PRODUCTS

2-4 DRAINAGE LAYER GRAVEL (PRIMARY AND SECONDARY)

Gravel shall consist of rounded material that is mechanically stable and chemically inert In
general, hard rock types such as basalt and granite are preferred; siltstones, mudstones, and
carbonate rocks are not acceptable.

A. Drainage layer material shall consist of rounded washed gravel meeting the
following gradation requirements.
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U.S. Sieve 7.Passing
Size

W/4in. 100

3/8 in. 80-100

No. 4 20-85

No. 40 0-10

No. 100 0-5

No. 200 0-5

B. Material shall exhibit a permeability of 1x1lO 2 cm/sec or greater.

2-2 SUMP GRAVEL

A. Sump gravel shall be rounded washed gravel meeting the following gradation
requrements.

1. Washington DOT standard specification 9-03.12(4).

U.S. Sieve Size 7.Passing

I n. b

3V4 in. 80-100'

3/8 in. 10-40

No. 4 0-4

No. 40 0-4

No. 200 0-2

B. Material shall exhibit a permeability of 1x10O2 crm/sec or greater.

PART 3: EXECUTION

3-1 PLACEMENT OF GRANULAR DRAINAGE GRAVEL AND SUTIM GRAVEL

A. Place over secondary and primary geosynthetic materials across base of landfill and

inl sumps as shown on Drawings.
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B. Spread granular layers with low ground pressure dozer or tracked vehicle.

C. Protect leachate collection well, side slope riser pipes, 4-in, perforated prmary drain
pipe, and other pipes and structures from mechanical damage.

D. Do not use dozer or other vehidle to compact granular material within 1.5 feet of 4-
in. drain pipes. In these locations, compact with a walk-along vibratory roller or
power tamper after full thickness of granular material has been placed.

E. Protect primary and secondary geosynthetics from mechanical damage.

F. Hauling and placing equipment shall operate on a minimum of 3 feet of material
above any geosynthetic layer. Grading equipment shall operate on no less than
1 foot of material over any geosynthetic layer.

G. The Contractor shall take steps to minimize wrinkle generation in the geosynthetic
materials during placement of the drainage layer. The measures may include
placing material in the early morning hours when the geosynthetic materials are
cool and monitoring and walking out wrinkles in the geosynthetic materials that
appear at the face of the placement operations.

H. Conform to requirements of Section 0222, Part 2-5.

-END -
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SECTION 02228

OPERATIONS LAYER

PART 1: GENERAL

1-1 DESCRIPTION

This section describes the requirements for placement of operations layer associated with
construction of the W-M2 Landfill.

1-2 SUB MI1TALS

An earthwork operations plan and schedule shall be submitted to the Construction Manager
in accordance with Section 0120. All trenching and shoring operations Shanl be conducted
in accordance with applicable Washington State and Federal government laws arnd
regulations. Contractor shall submit trenching and shoring plans to the Construction
Manager for approval prior to beginning these operations.

1-3 QUALITY ASSURANCE

A. Manufacture and installation of the operations layer material shall be in accordance
with the CQA Plan. The Contractor shall make allowances for sampling and
testing by the CQA Engineer in both his production operations and schedule.

1-4 TOLERANCES

A. The grading tolerance for the operations layer is shown on the design Drawings.

PART 2: PRODUCTS

2-1 OPERATIONS LAYER MATERIAL

A. Materials shall consist of on-site granular material meeting the requirements for
Backfill in Section 02220.

B. Material for side slopes shall have maximum particle size of I in.

C. Material for landfill floor shall have maximum particle size of 4 in., provided large
particles are in soil matrix.
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3-1 PLACEMENT OF OPERATIONS LAYER

A. General

1. Operations layer shall be placed over geotextile across base areas and on side
slopes.

2. Prior to placement of operations layer material, final inspection of geotextile by
CQA Engineer will be made to verify that conditions stated in CQA Plan are
satisfied.

3. Hauling and placing equipment shall operate on a minimum of 3 feet of
material over any geosynthetic layer. Grading equipment shall operate on a
minimum of 2 feet of material.

4. Operations layer material placed on the side slopes shall be pushed up from
the bottom of the slope. In no case shall material be placed down the slope.

5. The Contractor shall take steps to minimize wrinkle generation in the
geosynthetic materials during placement of the operations layer. These
measures may include placing material in the early morning hours when the
geosynthetic materials are cool and monitoring and walking out wrinkles in
the geosynthetic materials that appear at the face of the placement operation.

6. The primary side slope riser pipe and the drainage pipe cleanout pipes shall
be installed in trenches excavated in the operations layer after placement.
Trenching and backfilling shall be performed in accordance with Section 02222

-END -
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SECTION 02275

GEOSYNTHETICS

PART 1: GENERAL

1-1 DESCRIPTION OF WORK

The work includes manufacture, fabrication (if needed), supply, and installation of
geornemnbrane, geonet, geotextile, geocomposite, and flatstock for lining of the waste disposal
facility as shown on the Drawings.

1-2 CONSTRUCTION QUALITY ASSURANCE (CQA) PLAN

A CQA Plan has been prepared as part of the landfill design. The CQA Plan discusses the
testing procedures that will be followed by the CQA Engineer during installation of the
geosynthetics and the documentation of the process. The CQA Plan is made part of these
Specifications by reference. The Contractor shall conform to the requirements of the CQA
Plan for all aspects of the geosynthetics including submittals, supply, storage, installation,
testing, documentation, covering, and protection.

1-3 GEOTEXTILE

Geotextile will be placed on top of the primary drainage gravel in the landfill basin to
prevent the overlying operations layer soil from clogging the drainage system. In addition,
geotextile will be placed under the primary geomembrane as a cushion to minimize the
potential for damage from the drainage gravel. Geotextile will also be placed over the
primary and secondary drainage net as a separator between the net and the drainage
gravel. Geotextile will be placed under the primary admix layer on the landfill floor to
prevent this layer from entering the secondary drainage gravel and sump gravel.

1~4 FLEXIBLE MEMBRANE LINERS PFAL)

FML is also referred to as HDPE liner or geornembrane. These terms are used
interchangeably on the Drawings and in these Specifications. Both the primary and
secondary liners will consist of an HDPE geomnembrane, which will be used to line the
landfill basin and serve as a low permeability barrier for intercepting and concentrating
leachate. An HDPE geomembrane will also be used under the truck unloading area and the
containment area under the leachate storage tank.

1-5 GEONET

Geonet, which allows lateral drainage of leachate, above the PML, will be installed above the
primary and secondary HDPE liners on the landfill floor.
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1-6 GEOCOMPOSITE

Geocomposite consists of geonet with a layer of geotextile thermally bonded to each side.
Geocomposite is used on the side slopes of the landfill above the primary and secondary
geomernbrane.

1-7 SUBMrALS

A. Manufacturers of the various geosynthetic materials shall submit all required
quality assurance and quality control documentation as described in the following
sections and the CQA Plan.

B. The Contractor shall submit samples of all proposed geosynthetic materials for
"fingerprinting" analyses and conformance testing to determine acceptability.
Sampling shall be preformed in accordance with the following sections of this
specification and the CQA Plan. Conformnance testing will be performed by the
CQA Engineer. Acceptability shall be determined by the COTR. Unacceptable
materials shall be removed and disposed of at Contractor's expense.

C. The Geosynthetics Installer shall submit a quality assurance program for installation
of geosynthetic materials as well as a list of proposed geomernbrane seaming
personnel and their experience records.

D). All submittals shall conform to the requirements of Section 01300.

PART 2: PRODUCTS

2-1 GEOMEMBRANE LINER

A. General

Three types of geomembrane are shown on the Drawings: TYPE I geomembrane
will be used for both primary and secondary FML on the landfill side slopes and
access ramp. TYPE 11 geornembrane will be used for both primary and secondary
FML on the base of the landfill. TYPEfllIgeomembrane will be used to line the
truck unloading area at the entrance to the landfill access ramp and to line the
containment basin under the leachate storage tank. The three TYPES are defined
as follows:

TYPE I - 60 mil thickness, textured (roughened) both sides

TYPE 11I- 60 mil thickness, smooth both sides

TYPE II - 80 mil thickness, smooth both sides
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All geomembrane, regardless of type, shall consist of unreinforced high density
polyethylene (HDPE) sheet

The Geornerbrane Manufacturer shall be a commercial entity normally engaged in
manufacture of HOPE geomembranes for landfill applications. Examples of
potential manufacturers include SLT Environmental Inc., Houston, Texas; Gundle
Lining Systems Inc-, Houston, Texas; and Poly-Flex, Inc., Grand Prairie, Texa. Use
of these examples is not intended to restrict potential manufacturers.

B. Specific FML Properties

1. The raw material shall be new polyethylene rein containing no more than 2%
clean recycled polymer by weight

2. The resin shall meet the following specifications:

*Specific Gravity (ASTM 0792 Method A or ASTM 015045): > 0.94
*Melt Index (ASTM D1238 Condition 190/2.16): 0.1 - 1.1 g/10 min

3. Physical, mechanical and environmental properties shall meet or exceed the
values specified in the table contained in this Part of the Specifications.

4. Geomemnbrane shall have a crystallinity of 50 to 60 percent, or as approved by
the COTR, as determined by Differential Scanning Calorimetry (DSC).

5. The residual friction angle between the geomembrane and the soiVbentonite
admix used in the landfill liner (see Section 02224) shall have a minimum value
of 27.50 under a normal load of 400 psf :t 50 psf and a displacement of at least
2 inches. Friction angle shall be determined by direct shear testing.

C. Manufacturing Quality Control

1. Ceomembrane Manufacturing

Quality control testing shall be carried out by the Manufacturer to
demonstrate that the product meets the specifications listed in Part 2-1.15.
Additional testing may be carried out for purposes of determining
conformance by the CQA Engineer. If the results of the Manufacturers and
the CQA Engineer's testing differ significantly, the testing shall be repeated by
the CQA Engineer, and the Manufacturer shall be allowed to monitor this
testing. The results of this latter series of tests will prevail, provided that the
applicable test methods have been followed.
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PROPERTY QUALIFIER UNIT SPECIFIED VALUE TEST METHOD

TYPE I TYPE II TYPE MI

Physical Proverties

Thickness minimum avg mils 60 60 80 ASTM D1593
Thickness minimum mils 54 54 72
Specific Gravity minimum N/A 0.94 0.94 0.94 ASTM D792

Method A or
ASTM D1505

Melt Index range g/10 min 0.1-1.1 0.1-1.1 0.1-1.1 ASTM D1238
condition
190/2.16

Mechanical Properties

Tensile Properties ASTM D638
(each direction)

1. Force per unit minimum in 132 132 176
width at yield

2. Tensile strength minimum Wbin 228 228 304
(farce per unit
width at break)

3. Elongation at minimum %12 12 12
yield

4. Elongation at minimum %550 550 550
break

Tear Resistance minimum lb 42 42 56 ASTM D1004
Die C

Puncture Resistance minimum lb 90 90 120 FTMS 101C/2065

Environmental Propaerti-es

Low Temperature maximum OF-75 -75 -75 ASTM D746

Carbon Black Content range 7.2-3 2-3 2-3 ProTedure0B
Carbon Black NA AI/A2 AI/A2 AI/A2 ASTM D3015
Dispersion

Dimensional Stability max. change :0 ±t1 ±11 ASTM D1204
(each direction)

Resistance to Soil %strength retained 95 95 95 ASTM D3083
Burial (as modified in

NSF Appendix
A)

Environmental Stress minimum hrs 3000 3000 3000 ASTM D1693
Crack (as modified in

NSF Appendix A
Condition C at
100C)
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Prior to the delivery of any geomembrane material, the Manufacturer shail
provide the CQTR and the CQA Engineer with the following information:

* the origin (Resin Supplier's name, resin production plant),
identification (brand name, number) and production date of the
resin;

* a list of quantities and descriptions of materials other than the base
polymner which comprise the geomembrane;

* a copy of the quality control certificates issued by the Resin Supplier,

* reports on the tests conducted by the Manufacturer and/or the CQA
Engineer to confirm that the quality of the resin used to manufacture
the geomembrane satisfies these Specifications [these tests shall
include specific gravity (ASTM D792 Method A or ASTM D1505) and
melt index (ASTM D1238 Condition 190/2.16)];

* a statement that no recycled polymer is added to the resin or that
recycled polymer is clean and does not exceed 2% by weight,

a properties sheet including, at a minimum, all specified properties
on the table in Section 2-1.13, measured using test methods indicated
in the specifications, or equivalent,

* reports on the tests, including sampling procedures, conducted by
the Manufacturer and/or the CQA Engineer to confirm that the
geomembrane meets the project specifications;

* a certification that property values given in the properties sheet are
guaranteed by the Geomembrane Manufacturer.

The CQA Engineer will review these documents and report any discrepancies
with the above requirements to the COTR. The CQA Engineer will confirm
that

* the property values certified by the Geomembrane Manufacturer
meet all of the specifications; and

* the measurements of properties by the Geomernbrane Manufacturer
are properly documented and that the test methods used are
acceptable.
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in addition, the CQA Engineer may, at the request of the COTR, visit the
manufacturing plant, preferably during the production of the particular
geomemnbrane for this project, in order to evaluate the Manufacturers quality
control procedures.

Z~ Rolls

Prior to shipment, the Geomembran. Manufacturer shall provide the COTR
and the CQA Engineer with a quality control certificate for each roll of
geomernbrane provided. The quality control certificate shall be signed by a
responsible party employed by the Geomemnbrane Manufacturer, such as the
production manager. The quality control certificate shall include:

.6 roll numbers and identification; and

* sampling procedures and results of quality control tests. As a
minimum, results shall be given for thickness, tensile strength, and
tear resistance, evaluated in accordance with the methods indicated
in these Specifications or equivalent methods approved by the Design
Engineer. Tests shall be conducted on each production lot of
geomembrane or every 50,000 square feet, whichever results in the
greater number of tests.

The CQA Engineer will:

* confirm that the quality control certificates have been provided at the
specified frequency for all rolls, and that each certificate identifies the
rolls related to it; and

" review the quality control certificates and confirm that the certified
roil properties meet the specifications.

3. Manufacturing Plant Visit

The Manufacturer shall allow the COTR or his designated representative to
visit the manufacturing plant, if the COTR so chooses. If possible, the visit
shall be prior to or during the manufacturing of the geomembrane rolls for the
specific project The COTR or his designated representative shall review the
manufacturing process, quality control, laboratory facilities, and testing
procedures.
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During the visit, visiting personnel will also:

* confirm that the measurements of properties by the Manufacturer are
properly documented arnd test methods used are acceptable;

* spot inspect the rolls and confirm that they are free of holes, blisters,
or any sign of contamination by foreign matter,

* review packaging and transportation procedures to confirm that
these procedures are not damaging the geomembrane;

" confirm that roil packages have a label indicating the name of the
manufacturer, type of geomembrane, thickness, and roll number,~ and

* if applicable, confirm that extrusion rods and/or beads are derived
from the same base resin type as the geomembrane.

The Geomembrane Manufacturer shall accommodate these activities.

4. Conformance Testing.

a. -Tests

Upon delivery of the rolls of geornembrane, the CQA Engineer will obtain
samples at a frequency of one per production lot or one per 50,000 square
feet of geomembrane, whichever results in the greater number of tests.
The CQA Engineer will test the samples to determine conformance to
both the design specifications and the list of guaranteed properties.

As a minimum, tests to determine the following characteristics will be
performed on geomembranes:

" specific gravity (ASTM D792 Method A or ASTM D1505);

* carbon black content and visual inspection to evaluate carbon
black dispersion (ASTM P1603);

* thickness (ASTM DIM9);

* tensile characteristics (*Ild strength, elongation at yield, break

strength, elongation at break ASTM D638); and
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Friction angle of Type I geomnembrane with soil liner mnaterial
(see Section 02224; direct shear method as specified by the
Design Engineer).

Where optional procedures are noted in the test method, the
requirements of these Specifications will prevail.

b. Sampling Procedures

Samples will be taken across the entire width of the roll and will not
include the first three feet (linear meter). Unless otherwise specified,
samples will be 3 ft long by the roll width. The CQA Engineer will mark
the machine direction on the samples with an arrow.

c. Test Results

The CQA Engineer will examine all results from laboratory conformance
testing and will report any non-conformance to the COTR.

5. Fabrication Quality Control

Factory panel fabrication, if any, shall be performed in accordance with the
pertinent sections of these Specifications for field panel placement and
seaming (Parts 3-1, D and 3-1, E, respectively).

6. Transportation, Handling, and Storage

Transportation of the geomembrane shall be the responsibility of the
Geomembrane Manufacturer, Installer, or other party as agreed upon. All
handling on site will be the responsibility of the Geosynthetics Installer.

The CQA Engineer will confirm the following-

* handling equipment used on the site is adequate and does not pose
any risk of damage to the geomembrane, and

* the Installer's personnel handle the geomembrane with care.

Upon delivery at the site, the Installer and the CQA Engineer shall observe the
surfaces of all rolls or factory panels for defects and for damage. -This
inspection shall be conducted without unrolling rolls or unfolding factory
panels unless defects or damages are found or suspected. The CQA Engineer
will indicate to the CQTRL
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" rolls, factory panels, or portions thereof, which should be rejected
arid removed from the site because they have severe flaws; and

* rolls or factory panels which include repairable flaws.

The Instailler shall be responsible for the storage of the geomnembrane on site.
The Construction Manager will provide storage space in a location (or several
locations) such that on-site transportation and handling are optimized to the
extent possible. Storage space shall be protected from theft, vandalism,
passage of vehicles, etc.

The CQA Engineer will confirm that storage of the geomembrane ensures

adequate protection against dirt, shock, and other sources of damage.

2r2 GEOSYNTHETIC TRANSMISSION MEDIA

A. General

Geosynthetic transmission media include geotextile, geoinet, and geocomposite
materials.

Two types of geotextile are identified on the Drawings: TYPE A geotextile will be
used between the operations layer and primary drainage gravel on the floor of the
landfill and also will be bonded on both sides of a geonet to form the geocomposite
drainage materiaL TYPE B geotextile will be used above the secondary floor
geonet, immediately under the primary floor admix, above the primary floor
geonet, and under the top course of the access ramp and truck unloading area.

All geotextiles, regardless of type, shall be nonwoven needlepunched
polypropylene. Geonet shall be high density polyethylene (HDPE). Geocomposite
shall consist of TYPE A geotextile thermally bonded to each side of the H-DPE
geonet

The geotextile, geonet, and geocomposite Manufacturers shall be commercial
entities normally engaged in the manufacture of these products. Examples of
potential manufacturers include Polyfelt, Inc., Evergreen, Alabama, Amoco Fabrics
and Fibers Company, Atlanta, Georgia; Phillips Fibers Corporation, Sacramento,
California; Gundle Lining Systems Inc., Houston, Texas; and Tensar Corporation,
Morrow, Georgia. Use of these examples is not intended to restrict potential
manufacturers.
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B. Specific Geosynthetic Transmission Media Properties

1. Geonet propertiesl shal meet or exceed the values specified in the table of
required geonet properties contained in this Part of the Specifications.

2. Geotextile properties shall meet or exceed the values specified in the table of
required geotextile properties contained in this Part of the Specifications.

3. The geocomposite shall consist of the same geotextile and geonet as selected
for use in individual applications. Components of the geocomposite shall meet
or exceed the values specified in the tables in this Part of the Specifications.

4. The residual friction angle between the geocomposite and TYPE I
geomembrane and between the geocomposite and operations layer material
(see Section 02228) shall have a minimum value of 27.5* under a normal load
of 400 psf t 50 psf and a displacement of at least 2 inches. Friction angle shall
be determined by direct shear testing under fully saturated conditions.

5. The Manufacturer shall provide test results for all properties listed in these
Specifications.

6. The' Manufacturer shall. certify that the materials supplied meet the
requirements of this Part.

7. Geosynthetic transmission media shall retain their structure during handling,
placement, and long-term service.

C. Conformance Testing

Upon delivery of the rolls of geotextile, geocomposite, and geonet, the CQA
Engineer will obtain samples at a frequency of one per production lot or one per
50,000 square feet of each material type, whichever results in the greater number of
tests. The CQA Engineer will test the samples to determine conformance to both
the design specifications and the list of certified properties.

As a minimum, the following tests will be performed on geonets:

* Polymer specific gravity (ASTM D792)
* Thickness (ASTM D1777)
* Transmnissivity (ASTM D4716)
* Mass per unit area (ASTM 03776)
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REQUIRED GEONET PROPERTIES

PROPERTY UNITS VALUE TEST

Polymer composition % min 95%
polyethylene

Mass per Unit Area oz/yd2  25 ASTM 03776

Polymer specific gravity 0.94 ASTM 079
Note (1) or DMSO

Polymer melt index g110 min 0.1-1.1/10 ASTM D1238

Carbon black content % 2-3 ASTM 04218

Thickness mils 198 ASTM 01777

Nominal gals/min/ft 7.2 ASTM D4716

Transmissivity(2)

Notes:

(1) The specific gravity of the net polymer shall not exceed that of the geomnembrane.

(2) The nominal transmissivity is the transnissivity of a geosynthetic transmission media
measured using water at 68*F with a gradient of 0.1, under a compressive stress of 14.5
psi between two smooth steel plates.
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REQUIRED GEOTEXTIE PROPERTME

PROPERTY UNITS VALUE TEST
TYPE A TYPE B

Thickness mils 95 185 D1777, 41 psf

MsWnit Area oz/yd2  7.1 16 ASTM. D3776

Apparent Opening mm 0.210 0.149 ASTM 04751
Size

Grab Strength 1b 190 450 ASTM 04632

Trapezoidal Tear lb 70 150 ASTM 04533
Strength

Puncture Strength lb 95 195 ASTM 04833

Burst Strength psi 345 750 ASTM D3786, Method 4

Perrnittivity sc1' 1.5 0.5 ASTM 04491
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As a minimum, the folowing tests will be performed on geotextiles (both TYPES):

*Mass per unit area (A5TM D3776)
* Grab strength (ASTM 0463)
* Tear strength (ASTM 0453)
* Burst strength (ASTM W378)
* Puncture strength (ASTM 04833)
* Thickness, (ASTM D1777)
* Permnittivity (ASTM 04491)
* AOS (ASTM 04751)

As a minimum, the following tests will be performed on geocomposites:

* ACS (ASTM D4751)
* Friction Angle with (direct shear

Operations Layer method as specified
by Design Engineer)

* Friction Angle with (direct shear
TYPE I HOPE method as specified

by Design Engineer)

D. Transportation, Handling and Storage

Geosynthetic transmission media shall be supplied in rolls wrapped in protective
dust-proof covers and marked or tagged with the following information:

* Manufacturer's name;
* product identification;
* lot number,
" roll number, and
* roil dimensions.

Transportation of the geosynthetic transmission media shall be the responsibility of
the Manufacturer, Installer, or other party as agreed upon. All handling on site
will be the responsibility of the Goosynthetics Installer.

During shipment and storage, the geonet, geocomposite, and geotextie shall be
protected from mud, dirt, dust puncture, cutting, or other damaging or deleterious
conditions.

The Installer shall be responsible for the storage of the geosynthetic transmission
media on site. The Construction Manager will provide storage space in a location
(or several locations) such that on-site transportation and handling are optimized
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to the extent possible. Storage space shall be protected from theft vandalism,
passage of vehicles, etc.

PART 3: EXECUTION

3-1 GEOMEMBRANE LINERS

A. General

The primary and secondary geomnembrane liners shall be installed at the locations,
lines, and grades shown on the drawings. In addition, a geornenbrane liner shall
be installed in the truck staging area. The geomembrane liners shall be installed in
accordance with these Specifications and the CQA Plan.

B. Soil Liner Preparation

The Earthwork Contractor shall be responsible for preparing the surface of the
admidx liner according to the Specifications. Surfaces to be lined shall be smooth
and free of all rocks, stones, sticks, roots, sharp objects, or debris of any kind. The
surface shall provide a firm, unyielding foundation for the membrane with no
sudden, sharp, or abrupt changes at break in grade. No standing water or
excessive. moisture shall be allowed to accumulate on the subgrade prior to
geomembrane installation.

The CQA Engineer will confirm that:

* -a qualified land surveyor has verified all lines and grades;

* a qualified geotechnical engineer, normally the CQA Engineer, has

confirmed that the soil liner meets the density specifications;

" the surface to be lined has been rolled and compacted so as to be free of
irregularities, protrusions, loose soil. and abrupt changes in grade;

* the surface of the soil liner does not contain stones which may be
damaging to the geomembrane; and

* there is no area excessively softened by high water content or cracked by
desiccation.

The Installer shall certify in writing that the surface on which the geoxnembrane
will be installed is acceptable. The certificate of acceptance shall be given by the
Installer to the Construction Manager prior to commencement of geomenibrane
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installation in the area under consideration. The CQA Engineer shall be given a
copy of this certificate by the Construction Manager.

After the soil liner surface has been accepted by the Installer, it shall be the
Instller's responsibility to indicate to the Construction Manager any change in the
soil liner surface condition that may require repair work. If the CQA Engineer
concurs with the Installer, then the Construction Manager shall ensure that the soil
liner surface is repaired.

At any time before and during the geomernbrane installation, the CQA Engineer
shall indicate to the Construction Manager or COTR those locations which may not
provide adequate support to the geomernbrane.

Special care shall. be taken to avoid desiccation cracking of the admix liner.
Specifications for allowable desiccation cracking of admix liner and repair measures
are outlined in Section 02224.

C. Anchor Trench Excavation and Backfilling

The anchor trench shall be excavated by the Earthwork Contractor (unless
otherwise specified) to the lines and widths shown on the design Drawings, prior
to geomimbrane placement The CQA Engineer shall confirm that the anchor
trench has been constructed according to the design Drawings.

Rounded comners shall be provided in the trench where the geomembrane adjoins
the trench so as to avoid sharp bends in the geomnembrane. No loose soil shall be
allowed to underlie the geomembrane in the anchor trench.

Each geosynthetic layer shall be anchored with a minimum 6-inch-thick lift of
compacted soil within the anchor trench. The backfill material shall be general fill
and shall be compacted by rubber tired equipment

D. Geomembrane Placement

1. Field Panel Identification

A field panel is the unit area of geomembrane which is to be seamed in the
field. Two cases are defined:

* If the geornembrane is fabricated into panels in a factory, a field
panel is a factory panel or a portion of factory panel cut in the field.

" If the geomembrane is not fabricated into factory panels, a field panel
is a roil or a portion of roil cut in the field.
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It will, be the responsibility of the CQA Engineer to ensure that each field
panel is given an "identification code (number or letter-number) consistent
with the layout plan. This identification code shall be agreed upon by the
Construction Manger, Installer, and CQA Engineer. This field panel
identification codes shall be as simple and logical as possible. (Note that roil
numbers assigned in the manufacturing plant are usually cumbersome and are
not related to location in the field.)

The CQA Engineer will establish a table or chart showing correspondence
between roll numbers, factory panels, and field panel identification codes. The
field panel identification code shall be used for all quality assurance records.

2. Field Panel Placement

a. Location

The CQA Engineer will confirm that field panels are installed at the
locations indicated in the Installer's layout plan, as approved or modified.

b. Installation Schedule

Field panels may be installed using either of the following schedules:

all field panels are placed prior to field seaming (in order to
protect the subgrade from erosion by rain). In this case, it is
usually beneficial to begin in the sump area and proceed
upward and outward with "shingle" overlaps to facilitate
drainage in the event of precipitation. It is also usually
beneficial to 1proceed in the direction of prevailing winds.

* field panels are placed one at a time and each field panel is
seamed immediately after its placement (in order to minimize
the number of unseamed field panels exposed to wind).

An early decision regarding installation scheduling shall be made if and
only if weather conditions can be predicted with reasonable certainty.
Otherwise, scheduling decisions must be made during installation, in
accordance with varying conditions.

The CQA Engineer will evaluate every change in the schedule proposed
by the Installer and advise the Construction Manger on the acceptability
of that change. The CQA Engineer shall confirm that the condition of the
soil liner surface has not changed detrimentally during installation.
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The CQA Engineer will record the identification code, location, and date
of installation of each field panel.

c. Placement Conditions

Geomembrane placement shall not proceed at an ambient temperature
below 40*F or above 104T unless otherwise authorized. Geornerbrane
placement shall not be done during any precipitation, in the presence of
excessive moisture (e.g., fog, dew), in an area of ponded water, or in the
presence of excessive winds.

d. Damage

The CQA Engineer will inspect each panel, after placement and prior to
seangn for damage. The CQA Engineer will advise the Construction
Manger which panels, or portions of panels, should be rejected, repaired,
or accepted. Damaged panels or portions of damaged panels which have
been rejected shall be marked, and their removal from the work area
recorded by the CQA Engineer. Repairs shall be made according to
procedures described this Part of the Specifications.

E. Field SeaMing

1. Seam Layout

The Installer shall provide the Construction Manger and the CQA Engineer
with a seam layout drawing, ie., a drawing of the facility to be lined showing
all expected seami. The CQA Engineer will review the seam layout drawing
and confirm that it is consistent with accepted state of practice. No panels
shall be seamed in the field without the Construction Manager's approval. In
addition, no panels not specifically shown on the seam layout drawing shall
be used without the Construction Manager's prior approval

In general, seamns shall be oriented parallel to the line of maximum slope, iLe.,
oriented along, not across, the slope. In comners and odd-shaped geometric
locations, the number of seams shall be minimized. On the landfill floor, no
horizontal seam shall be less than 5ft from the toe of the slope, or other area
of potential stress concentrations, unless otherwise authorized.

A seam numbering system consistent with the panel numbering system shall
be agreed upon at the Pre-Construction Meeting,
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All personnel performing seaming operations shall be qualified by experience
or by successfully passing seaming tests similar to those described in this
Section. The superintendent and lead welder foreman shall have experience
seaming a minimum of 1,00,000 ft1 of polyethylene geomnembrane using the
same type of seaming apparatus proposed for use on this project These
individuals, shall provide direct supervision over less experienced seamnen. No
field seaming shall take place without one of these individuals being present

The Installer shall provide the Construction Manager and the CQA Engineer
with a list of proposed seaming personnel and their experience records.

3. Seaming Equipment and Products

Approved processes for field seaming are extrusion welding and fusion
welding. Proposed alternate processes shall be documented and submitted to
the COTR or his representative for approval. Only apparatus which have
been specifically approved by make and model shall be used.

The Construction Manager will submit all documentation to the CQA Engineer
for his concurrence.

a. Extrusion Process

The extrusion-welding apparatus shall be equipped with gauges giving
the temperature in the apparatus and at the nozzle.

The Installer shall provide documentation regarding the extrudate to the
Construction Manager and the CQA Engineer, and shall certify that the
extrudate is compatible with the specifications and is comprised of the
same resin type as the geomernbrane sheeting.

The CQA Engineer will record apparatus temperatures, extrudate
temperatures, and ambient temperatures at appropriate intervals.

The Installer shall comply with the following.

* the Installer maintains on-site a sufficient number of spare
operable seaming apparatus to ensure continuous operation;

* equipment used for seaming is not likely to damage the
geomemnbrane;
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* the extruder is purged prior to beginning a seam until all heat-

degraded extrudate has been removed from the barrel;

* the electric generator is placed on a smooth base such that no
damage occurs to the geomembrane;

" grinding shall be completed no more than I hour prior to
seamning;

* a smooth insulating plate or fabric is placed beneath the hot
welding apparatus after usage, and

* the geomembrane is protected from damage in heavily trafficked
areas.

b. Fusion Process

The fusion-welding apparatus shall, be automated vehicular-mounted
devices. The fusion-welding apparatus shall be equipped with gauges
giving the applicable temperatures and pressures.

The CQA Engineer will record ambient and seaming apparatus
temperatures as well as seaming apparatus speed.

The Installer shall comply with the following-.

* the Installer, maintains on-site a sufficient number of spare
operable seaming apparatus to ensure continuous operations;

* equipment used for seaming is not likely to damage the
geomembrane;

* for cross seams, the edge of the cross seam is ground to a
smooth incline (top and bottom) prior to welding;

* the electric generator is placed on a smooth base such that no
damage occurs to the geomembrane;

* a smooth insulating plate or fabric is placed beneath the hot
welding apparatus after usage;

* the geomembrane is protected. from damage in heavily trafficked
areas; and
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0 a movable protctve layer shall be used as directed by the

Construction Manager directly below each overlap of
geornembrane to be seamed to prevent buildup of moisture
between the sheets.

4. Seam Preparation

The Installer shall comply with the following:

" prior to seaming, the seam area shall be dean and free of moisture,
dust, dirt debris of any kind, and foreign material;

" if seam overlap grinding is required, the process shall be completed
according to the Geomembrarie Manufacturer's instructions within
one hour of the seaming operation, and in a way that does not
damage the geomembrane; and

* seams shall be aligned with the fewest possible number of wrinkles
and *fishmouths."

5. Weather Conditions for Seaming

The allowable weather conditions for seaming are as follows:

* Unless authorized in writing by the COTR, no seaming shall be
attempted at ambient temperatures below 40*F or above 104TF.

* Between ambient temperatures of 40TF and 50TF, seaming shall be
allowed if the gemembrane is preheated by either sun or hot air
device, and if there is no excessive cooling resulting from wind.

* Above an ambient temperature of 50*F, no preheating is required.

* In all cases, the geomembrane shall be dry, protected from wind, and
free of dust

If the Installer wishes to use methods which may allow seaming at ambient
temperatures below 40*F or above 104T, the Installer shall demonstrate and
certify in writing that such methods produce seams which are entirely
equivalent to seams produced at ambient temperatures above 40*F and below
104*, and that the overall quality of the geomembrane is not adversely affected.
In addition, the Installer shall certify in writing that the- seaming procedure
does not cause any physical or chemical modification to the geomexnbrane that
will generate any short or long term damage to the geomembrane.
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Subsequently, the temperatures in the above procedure shall be modified
accordingly.

The CQA Engineer will confirm that these weather conditions are fulfilled and
will. advise the Construction Manager if they are not The Construction
Manager will then decide if the installation shall be stopped or postponed.

6. Overlapping and Temporary Bonding

The Installer shall comply with the following:

* panels of geomembrane shall have a finished overlap of a minimum
of 3 in for extrusion welding and 5 in for fusion welding, but in any
event sufficint overlap shall, be provided to allow peel and shear
tests to be performed on the seam;

* no solvent or adhesive shall be used; and

" the procedure used to temporarily bond adjacent panels together
shall not damg the geomembrane; in particular, the temperature of
hot air at the nozzle of any spot welding apparatus shall be

* controlled such that the geomembrane is not damaged.

The CQA Engineer will record all appropriate temperatures and conditions,
and wil report any non-compliances to the Construction Manager.

7. Test Seams

Test seamns shall be made on fragment pieces of geomembrane liner to verify
that seaming conditions are adequate. Such test seams shall be made at the
beginning of each seaming period, and at least once each four hours, for each
seaming apparatus used that day. Also, each seamner shall make at least one
test seam each day. Test seams shall, be made under the same conditions as
actual seam.

The test seam sample shall be at least 2 ft long by IfIt wide (after seaming)
with the seam centered lengthwise. Seam overlap shall be as indicated in this
Part.

Two adjoining specimens, each I inch wide, shall be cut from the test seam
sample by the Installer. The specimnensshall be tested respectively in shear
and peel using afield tensiometer, and they shall not fail in the se. lI
specimen fails, the entire operation shall be repeated. If the additional
specimen fails, the seaming apparatus and seamer shall not be accepted and
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shall not be used for seaming until the deficiencies are corrected and two
consecutive successful full test seams ame achieved.

AU test equipment shal be in calibration and conform to manufacturer's
specifications. The Installer shall provide the Construction Manager and the
CQA Engineer with current calibration certificates.

8. General Seaming Procedure

The general seaming procedure used by the Installer shall be as follows:

" Seaming shall extend to the outside edge of panels to be placed in
the anchor trench.

* If required, a firm substrate shall be provided by using a flat board, a
conveyor belt, or similar hard surface directly under the seam overlap
to achieve proper support

* If seaming operations are carried out at night, adequate illumination
as determined by the Construction Manager and CQA Engineer shall
be provided.

" "Fishmouths* or wrinkles at the seam overlaps shall be cut along the
ridge of the wrinkle in order to achieve a flat overlap. The cut
"fishmouths" or wrinkles shall be seamed, and any portion where the
overlap is inadequate shall then be patched with an oval or round
patch of the same geomembrane extending a minimum of 6 in
beyond the cut in all directions.

" When seaming of a large area of the geomembrane liner has been
completed and prior to placing overlying materials, the CQA
Engineer will observe the geomembrane for wrinkles. The CQA
Engineer will, indicate to the Construction Manager which wrinkles
shall be cut and seamed or otherwise repaired by the Installer. The
seam thus produced shall be tested like any other seam

" Geomembrane in sump areas shall be installed and tested as
described in this Part for other areas of the landfill, as practicable.
Extreme care shall be taken while welding around appurtenances
since neither nondestructive nor destructive testing may be feasible in
these areas. The Installer shall. ensure that the geomnembrmne has not
been visibly damaged during installation.
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9. Nondestructive Seam Continuity Testing

a. Concept

The Installer shall nondestructively test all, field seamis over their ful
length using a vacuum test unit, air pressure test (for double fusion seams
only), or other approved method. Vacuum testing and air pressure
testing are described below. The purpose of the nondestructive test is to
check the continuity of seams. ft does not provide any information on
seam strength. Continuity testing shall be done as the seaming work
progresses. Any seams which fail, nondestructive testing shall be repaired
in accordance with these Specifications. Sean-& which cannot be non-
destructively tested because of seam geometry shall be double welded or
capped.

All test equipment shall, be in calibration and conform to manufacturer's
specifications. The Installer shall provide the Construction Manager and
the CQA Engineer with current calibration certificates.

b. Vacuum Testing

The equipment shall be comprised of the following.

" a vacuum box assembly consisting of a rigid housing, a
transparent viewing window, a soft neoprene gasket attached to
the bottom, port hole or valve assembly, and a vacuum gauge;

* a steel vacuum tank and pump assembly equipped with a
pressure controller and connections;

* a rubber pressuretvacuum hose with fittings and connections;

" a bucket and wide paint brush,

* a soapy solution.

The following procedures shall. be used:

" energie the vacuum pump and reduce the tank pressure to a
minimum of 5 inches of mercury,

" wet a strip of geomnembrane approximately 12 inches wide by 48
inches long with the soapy solution;
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" place the vacuum box over the test area;

" close the bleed valve and open the vacuum valve;

" ensure that a leak tight seal is created;

" for a period of not less than 10 seconds, examine the
geomembrane through the viewing window for the presence of
soap bubbles;

* if no bubble appears after 10 seconds, close the vacuum valve
and open the bleed valve, move the box over the next adjoining
area with a minimum 3 in overlap, and repeat the process;

* all areas where soap bubbles appear shall. be marked and
repaired in accordance with this ParL

c. Air Pressure Testing (For Double Fusion Seams Only)

The following procedures are applicable to those processes which produce
a double seam with an enclosed air channel.

The equipment shall be comprised of the following-

0 an air pump (manual or motor driven) equipped with pressure
gauge capable of generating and sustaining a pressure of 60 to
65 psi;

0 a rubber hose with fittings and connections;

* a sharp hollow needle, or other approved pressure feed device.

The following procedures shall be used:

* seal both ends of the seam to be tested;

* insert needle or other approved pressure feed device into the air
channel created by the fusion weld;

* energize the air pump to a pressure between 25 and 30 psi for a
Winch-wide channel, or 55 and 60 psi for a 1-inch-wide channel,
close valve, and sustain pressure for approximately 5 minutes;
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* if loss of pressure exceeds 2 psi, or does not stabilize, locate

faulty area and repair in accordance with this Part;

* remove needle or other approved pressure feed device and seal.

10. Destructive Seam Strength Testing

a. Concept

Destructive seam tests shall be performed at selected locations. The
purpose of these tests is to evaluate seam strength. Seam strength testing
shall be done as the seaming work progresses. The samples shall meet
the requirements of the following table, Seam Properties.

All test equipment shall be in calibration and conform to manufacture's
specifications. The Installer shall provide the Construction Manager and
the CQA Engineer with current calibration certificates.

b. Location and Frequency

The CQA Engineer will select locations where seam samples will be
removed for laboratory testing.

Sampling frequency shall be established as follows:

* A minimum frequency of one sample per 500 ft of seam length
(this mintimum, frequency shall be determined as an average
taken from all the panels, including welds for caps), or a
minimum of two samples per factory panel, whichever gives the
largest number of samples.

* A maximum frequency shall be agreed upon by the Installer and
CQA Engineer.

c. Sampling Procedures

Samples shall be cut by the Installer as the seaming progresses in order to
provide laboratory test results before completion of installation. The
Installer shall assign a number to each sample, mark it accordingly, and
record the sample location on the layout drawing.

All holes in the geomembrane resulting from destructive seam sampling
shall be immediately repaired in accordance with repair procedures. The
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continuity of the new seams in the repaired area shall be tested as
described in this Part.

d. Size of Samples

The Samples shall be12 inches Wide by 42inches long with the seam
centered lengthwise. One 1-inch-wide strip shall be cut from each end of
the samples, and these shal b ested inhe fedasdescrbed below. The
remaining sample shall be cut int three parts and distributed as follows:

" one portion to the Installer for laboratory testing at his discretion, 12
*inch x12 inch;

* one portion to the COTR for archive storage, 12 inch x 12 inch; and

* one portion to the CQA Engineer for laboratory testing, 12 inch x 16
inch.

e. Testing in the Field

The two 1-inch-wide strips described above shall be tested in the field by
*hand or tensiometer, for peel and shear, respectively, and shall not fail in
the seam.L If any test sample fails to pass, then the procedures outlined
below (Procedures for Destructive Test Failure) shall be followed.

The CQA Engineer will mark all samples and portions with their number.
The CQA Engineer will also record the date and time, ambient
temperature, number of seaming unit, name of seamner, welding apparatus
temperatures and pressures, and pass or fail descriptions, and attach a
copy to each sample portion.

f. CQA Laboratory Testing

Destructive test samples will be packaged and shipped, if necessary, by
the CQA Engineer in a manner which will not damage the test sample.

Testing will indlude shear strength and peel adhesion and will be
performed in accordance with ASTM D)4437. The minimum acceptable
values for these tests are listed in the table of Seam Properties. At least 5
specimens will be tested for each test type. Specimens will be selected
alternately by test from the samples (Le., peel, shear, peel, shear, etc.).

The CQA Laboratory will provide test results no more than 48 hours after
they receive the samples. The CQA Engineer will review the laboratory

WHC NON-DRAG-OFF 02275-26
92341030 June 23, 199

Golder Associates-



Page 8 of 100 of D194030353

WHRC-S-M4



Page 9 of 100 of D194030353

WH-C-S-045
Revision 1

Page 49
test results within one day after they become available, and make appropriate
recommendations to the Construction Manager.

11. Procedures for Areas Failing Destructive Tests

The following procedures shall apply whenever a sample fails a destructive
test, whether that test i. conducted by the CQA Laboratory, the Installer's
laboratory, or by field tensiometer. The Installer has two options:

* The Installer shall cap the seam between any two passed test
locations, or

* The Installer shall trace the seam to two intermediate locations 10 feet
minimum from the point of the failed test in each direction and take
a small sample for an additional field test at each location. If these
additional samples pass the test, then full samples shall be taken for
CQA laboratory testing. If these laboratory samples pass the tests,
then the seam shall be capped between these locations. If either
sample fails, then the sampling and testing process shall be repeated
to establish the zone over which the seam shall be capped.

All acceptable capped searns shall be bounded by two locations from which
samples passing CQA laboratory destructive tests have been taken. In cases
where the length of the capped seam exceeds 150 feet, a sample of the capping
seam shall be taken and shall pass destructive testing as described in this Part.

The CQA Engineer will document all actions taken in conjunction with
destructive test failures.

12 Repairs

a. General

All repairs shall be conducted in accordance with this Part Each patch or
other type of repair will be numbered and recorded by the CQA
Engineer.

All repairs shall be subjected to the nondestructive seam testing
procedures described in this Part.

All repair documentation will be prepared by the CQA Engineer.
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b. Repair Procedures

Any portion of the geomembrane exhibiting a flaw or failing a destructive
or nondestructive test shall be repaired. Several procedures exist for the
repair of these areas. The final decision as to the appropriate repair
procedure shall be agreed upon between the Construction Manager,
Installer, and CQA Engineer. Potentially acceptable procedures include:

* patching, used to repair large holes, tears, undispersed raw materials,
and contamination by foreign matter,

* grinding and rewelding, used to repair small sections (typically with
a maximum length of no more than several inches) of extruded
seams;

" spot welding or seaming, used to repair pinholes or other midnor,
localized flaws;

" capping, used to repair large lengths of failed seams;

* topping, used to repair areas of inadequate seams, which have an
* exoed edge;

* removing bad seam and replacing with a strip of new material
welded into place, used with large lengths of fusion seams.

For all repair methods, the following provisions shall be satisfied as
applicable:

* surfaces of the geomembrane which are to be repaired shall be
abraded no more than one hour prior to the repair,

* all surfaces shall be clean and dry at the time of the repair,

* the repair procedures, materials, equipment, and techniques shall be
agreed upon in advance of the specific repair by the Construction
Manager, CQA Engineer, and Installer,

" patches or caps shall extend at least 6 inches beyond the edge of the
defect, and all comners of patches shall be rounded with a radius of at
least 3 inches; and

* the geomembrane below large caps shall be appropriately cut to
avoid water or gas collection between the two sheets.
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Each repair shall be numbered and recorded. Each repair shall be
nondestructively tested using the methods descuibed in this Part Large
Cap$ My be Of sufficient eXtent to require destructive test sampling, at the
discretion of the CQA Engineer. Repairs that fail nondestructive or
destructive tests shall be redone and retested until a passing test is
obtained. The CQA Engineer will observe all non-destructive testing of
repairs arnd will record the number of each repair, date, and test results.

F. Materials in Contact with the Geomeznbrane

The requirements of this Part are intended only to assure that the installation of
other materials does not damage the geomnembrane. Additional specifications are
necessary to assure that systems built with these other materials are constructed in
such a way as to provide proper performance.

1. Granular Materials

a. Do not place granular materials on the geomembrane at ambient
temperatures below 40* or above 104"F, unless otherwise specified.

b. Equipment used for placing granular material shall not be driven directly
on the geomembrane. A minimum thickness of 1 foot of granular
material shall be maintained between placement equipment and the
geomembrane. A minimum thickness of 3 ft of granular material shall be
maintained between rubber-tired hauling vehicles and the geomernbrane.

c. Equipment used for placing granular material shall be a light dozer (such
as a wide pad Caterpillar D-3 or lighter) or motor grader (Caterpillar M2
or lighter) or approval equal.

d. Placement equipment shall make no sharp turns on granular material.

G. Lining System Acceptance

The Installer shall retain all ownership of and responsibility for the geosynthetics in
the lining system until acceptance by the COTR.

The geosynthetic lining system will be accepted by the COTR when:

0 the installation is finished,
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*verification of the adequacy of all field seams and repairs, including

associated testing, is complete; and

* a written construction report, including "as builir drawings and all other
installation documents, has been prepared by the CQA Engineer, sealed
by a registered professional engineer, and received by the COTR.

H. Quality Assurance

Quality Assurance procedures for the installation of geomernbrane liners are given
in the CQA Plan.

3-2 GEOSYNTHETIC TRANSMISSION MEDIA

A. General

The geosynthetic media form the leachate collection and removal system and
include geotextile and geonet drainage materials on the floor and geocomposite
drainage layers on the side slopes of the landfill.

B. Geonets and Geocompouites

1. Handling and Placement

a. The Installer shall handle all geonets and geocomposites in such a manner
as to ensure that these materials are not damaged.

b. Clean geomembrane surface prior to placing geonet or geocomposite.

c. On slopes, secure geocomposite and then roll it down slope in a manner
to continually keep it in tension. If necessary, position geocomposite by
hand after unrolling to minimize wrinkles.

d. Do not slide geocomposite across textured geomenibrane in any way that
damages the geotextile component or reduces the friction at the
geomembrane'geocompositie interface. If necessary, place a dean panel of
smooth geomernbrane under the geocomposite. Remove this transfer
panel when the geocomposite is in place.

e. In the presence of wind, all geonets and geocomposites shall be weighted
with sandbags or equivalent Sandbags shall be instaled during geonet
or geocoinposite placement and shall remain until replaced with cover
material.
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welded to geomembranes.

g- Geonets shall only be cut using approved cutting tools.

h. The Installer shall take any necessary precautions to prevent damage to
underlying layers during placement of the geornet or geocomposite.

iL During placement of geonets and geocornposites, care shall be taken not
to entrap dirt or excessive dust that could cause dogging of the drainage
system, and/or stones that could damage the adjacent geomembrane. If
dirt of excessive dust is entrapped in the geonet or geocoinposite, it shall
be hosed clean prior to placement of the next material on top of it In
this regard, care shall be taken with the handling of sandbags, to prevent
rupture or damage of the sandbag.

j. Tools shall not be left in the geonet or geocomposite.

k All geonet shall be covered with geotextile on the same day as it is
deployed.

L In geocomposites, tearing the geotextile away from the geonet shall not be
allowed.

2. Stacking and Joining

a. Where several layers of geonets are stacked, or at the corners of a landfill
care shall be taken to prevent strands from one layer from penetrating the
channels of the next layer, thereby significantly reducing the
transinissivity. This will not happen if stacked geonebs are placed in the
same direction. Stacked or overlapping geonet shall not be laid in a
direction perpendicular to the underlying geonet unless otherwise
irected by the COTR.

b. Adjacent sections of geonet shall be overlapped by at least 4 inches.
Geocomposites shall be overlapped according to manufacturer's directions.

c. Overlaps shall be secured by spot welding or tyi& Acceptable tying
devices include strings, plastic fasteners, or polymer braid. Tying devices
shall be white or yellow for easy inspection. Metallic devices are not
allowed.

d. Overlaps shall be secured every 5 feet along slopes and on the floor of the
landflli. Overlaps shall be secured every 6 inches in anchor trenches.
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Along end-to-end seams, spot weld or tie 2 rows 3 inches apart Spot
weld or tie each row at 6-inch intervals; stagger weld or ties between
rows.

e. No horizontal seam shall be allowed on side slopes except at roll ends.

L. If more than one layer of geonet or geocomposite is installed, joints shall.
be staggered.

3. Repair

a. Geonets,

" Any holes or tears in the geonet shall be repaired by placing a patch
extending 2 feet beyond edges of the hole or tear.

" Ribs in the patch shall be parallel to the ribs in the existing geonet

* The patch shall be secured to the original geonet by spot welding or
tying every 6 inches Us described in this Part

*If the hole or tear width across the roll is more than 50% the width
of the rolL, the damaged area shall be cut out and the two portions of
the geonet shall be joined as described in this Part

b. Geocomposites

" Remove the damaged area of geocomposite.

* Cut a piece of geonet satisfying the requirements of Part 2 of this
Section to fit into the repair area. Geonet shall fit into repair area to
form a flush surface with the geocomposite. Cut geonet so that ribs
are in the same orientation as existing geocomposite.

* Remove any dirt or other foreign material which may have entered
the geocompoite.

" Place geonet patch into repair area.

" Place geotextile satisfying the requirements of Part 2 of this Section
over the geonet patch. Cut geotextile to overlap existing
geocompouite at least 6 inches in all directions. Heat seam geotextile
to geocomposite around its entire perimeter.
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Quality Assurance procedures for the installation of geonets and
geocomposites are presented in the CQA Plan.

C. Geotextiles

1.Handling and Placement

a. The "ntaller shall handle all geotextiles in such a manner as to ensure
that they are not damaged.

b. Place geotextiles in a manner that prevents folds and wrinkles. Folds or
wrinkles shall be pulled smooth prior to seaming.

C. In the presence of wind, all geoteXtikes shall be weighted with sandbags
or equivalent Sandbags shail be installed during placement and shall
remain until replaced with cover material

d. Geotextiles shall be cut using an approved geotextile cutter only. Special
care shall be taken to protect underlying geosynthetic materials from
damage during cutting.

e. During placement, care shall be taken not to entrap in the geotextile
stones, excessive dust, or moisture that could damage the geornerbrane,
clog drains or filters, or hamper subsequent seaming.

f. An examination of the geotextile over the entire surface, after installation,
shall be conducted to ensure that no potentially harmful foreign objects,
such as needles, are preent. Any foreign objects so encountered shall be
removed by the Installer, or the geotextile shall be replaced.

g. If light colored geotextile is used, precautions shall be taken against
"snowblindness" of personnel.

2. Seams and Overlaps

a. All geotextiles shall be continuously sewn (Le., spot sewing is not
allowed).

b. Geotextiles shall be overlapped 3 inches prior to seaming.
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c. On the landfill, floor, no horizontal seam shall be closer than 3 ft to the

toe of the slope or other areas of potential stress concentrations unless
otherwise authorized.

d. Areas to be seamed shall be dlean and free of foreign material

a. Sewing shall be done using polymeric thread with chemnical resistance
properties equal to or exceeding those of the geotextile.

f. All sewing shall be done using a sewing machine which creates a lock
stitch.

3. Repair

Any holes or tears in the geotextile shall be repaired as follows;

a. A patch made from the same geotextile shall be double seamed into place
with the seams 1/4 inch to 3/4 inch apart and no closer than I inch from
any edge.

b. Remove any soil or other material which may have penetrated the torn

4. Placement of Soil Materials

The Installer shall place all soil materials located on top of a geotextile in such
a manner as to ensure:

* no damage of the geotextile;
0 minimal slippage of the geotextile on underlying layers;
* no excess tensile stresses in the geotextile.

S. Quality Assurance

Quality Assurance procedures for the installation of geotextiles, are presented
in the CQA Plan.

-END -
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SECTION 02511

TRUCK UNLOADING AREA SUJRFACING

PART 1: GENERAL

1-1 DESCRLIPTION

A. Asphalt concrete paving and surface sealer in the truck unloading area.

B. Aggregate top course.

1-2 RELATED SECTIONS

A. Section 02220 - General Excavation and Backfill

1-3 REFERENCES

A. MS-2 - Mix Designi Methods for Asphalt!Concrete and Other Hot Mix Types.
The Asphalt Institute.

B. MS-3 - As~halt Plant-Manualf The Asphalt Institute.

C. MS-S - Asphalt Paving Manual, The Asphalt Institute.

D. MS-19 - Basic Asphalt Emulsion Manual, The Asphalt Institute.

E. ASTM D946 - Specification for Penetration-Graded Asphalt Cement for Use in
Pavement Construction.

F. ASTM D1557 - Test Methods for Moisture-Density Relations of Soils and Soid-
Aggregate Mixtures Using 10-lb (4.54-kg) Rammer and 18-in. (457-mm) Drop.

G. ASTM D1559 - Test Method for Resistance to Plastic Flow of Bituminous
Mixtures Using Marshall Apparatus.

H. Washington DOT, 1928 Standardcpecifications for Road, Bridge. and
MuniciRAl Construction.

L Washington DOT, 1991 StandardSecifications for Road.-Bridee. and
Municipal Construction.
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1-4 ENVIRONMENTAL REQUIREMENTS

A. Do not place asphalt concrete when surface temperature of top course is les
than 400F or when surface is wet.

B. Do not apply primer or seal coats when surface temperature is less than 60rF.
Apply in dry weather only.

PART 2.~ PRODUCTS

2-1 ASPHALT CONCRETE

In accordance with Washington DOT 1991 Specifications, Section 5-04 and other
Sections referenced therein, Class B.

2-2 -PRIMER

Homogeneous, medium curing, liquid asphalt MC-70 or approved alternate
conforming to Washington DOT 1991 Specifications, Section 940211(2) and other
Sections referenced therein.

2-3 SEAL COAT

Coal tar pitch emulsion seal coat conforming to Washington DOT 1988
Specifications, Section -0W and other Sections referenced therein, 5 pounds of sand
per gallon of undiluted emulsion.

2-4 TOP COURSE

Crushed aggregate surfacing conforming to Washington DOT 1991 Specifications,
Section 9-03.9(3) and other Sections referenced therein.

PART 3: EXECUTION

3-1 TOP COURSE

Place top course to thickness and limits shown on the Drawings. Compact top
course using a vibratory steel drum roller to 95% of modified Proctor density (ASTM
D1557.

3-2 PRIER

A. Prepare surface of top course in accordance with Section 5-02.3(2)A of
Washington DOT 1991 Specifications and other Sections referenced therein.
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B. Apply primer to top course surface at uniform rate of 0.5 gal/sq yd in

accordance with Section 5-02 of Washington DOT 1991 Specifications and
other Sections referenced therein.

C. Use clean sand to blot excess primer.

3-3 ASPHALT PAVEMENT

A. Place asphalt concrete in accordance with Washington DOT 1991
Specifications, Section 5-04.3 and other Sections referenced therein, as
applicable.

B. Compact pavement by rolling to 93% of ASTM D1559. Do not displace or
extrude pavement from position. Hand compact in areas inaccessible to
rolling equipment

C. Place asphalt concrete in single course, 4 inches thick after compaction, or as
.otherwise shown on the Drawings.

3-4 SEAL COAT

Apply two seal coats in accordance with Section 5-03.3 of Washington DOT 1988
Specifications and other Sections referenced therein, as applicable.

3-5 TOLERANCES

A. Flatness: Maximum variation of 0.25 inch measured with 10-foot straight
edge.

B. Scheduled Compacted Thickness: Within 0.25 inch.

C. Variation from True Elevation: Within 0.5 inch.

3-6 PROTECTION

Pro tect pavement from mechanical injury and exclude traffic from area for two days
after completion of seal coating. A longer time period for protection may be
directed by the Construction Manager.

- END -
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SECTION 02720

DRAINAGE FACILITIES

PART 1: GENERAL

1-1 DESCRIPTION

Contractor shall construct the drainage facilities including drainage ditches as shown on the
Drawings.

1-2 SUBMITTALS

Submit a description of the methods to be used for excavation and finishing of drainage
ditches as part of the overall excavation plan. Submit in accordance with Section 01300.

PART 2: PRODUCTS

**not used"

PART 3: EXECUTION

The perimeter drainage ditch is incorporated into the'perimeter road design as shown on
the Drawings.

-END -
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HOPE PIPE AND FLATSTOCI(

PART 1: GENERAL

1-1 DESCRIPTION

A. This section includes all High Density Polyethylene (HDPE) Pipe used in the
landfill construction including but not limited to:
1. Leachate collection piping on floor and cleanout access pipes on the slopes of

the landfill.

2I Side-slope riser pipes containing submersible sump pumps.

3. Sump pump discharge piping.

4. Level sensor piping.

5. Leachate collection well pipe at base of vertical riser.

6. Prefabricated HOPE boots to be placed around all pipe protrusions through
the RODPE liner.

7. Secondary containment piping on riser pad at slope crest and elsewhere as
shown on the Drawings.

B. This section includes HOPE flatstock installed in sumps.

1-2 RELATED SECTIONS

A. Section 15060 Pipe and Pipe Fittings

B. Section 151066 Pipe and Conduit Support Systems

C. Section 02222 Trenching and Backfilling

D. Section 02275 Geosynthetics

1-3 SUBM1TTALS,

A. Prior to shipment, the HOPE pipe Manufacturer shall submit a quality control
certificate for each lot/batch of HOPE pipe provided. The quality control certificate
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shall be signed by a responsible party employed by the HDPE pipe Manufacturer,
such as the Production Manager. The quality control certificate shall include:

1. lot/batch numbers and identification, and

2. sampling procedures and results of quality control tests.

B. Prior to construction, Contractor shall submit fabrication drawings for pipe which
describe connecting methods; fittings; type, size, and spacing of perforations; and
penetrations

C. Submit in accordance with Section 01300.

1-4 REFERENCES

A. American Society for Testing and Materials (ASTM) most current versions:

1. ASTM D1248 - Specification for Polyethylene Plastics Molding and Extrusion
Materials.

2. ASTM D2513 - Specification for Thermoplastic Gas Pressure Pipe, Tubing, an d
Fittings.

3. ASTM D2657 - Practice for Heat joining of Polyolefin Pipe and Fittings.

4. ASTM D2683 - Specification for Socket-Type Polyethylene Fittings for Outside-
Diameter Controlled Polyethylene Pipe and Tubing.

5. ASTM DM35 - Specification for Polyethylene Plastics Pipe and Fitting
Materials.

B. Code of Federal Regulations (CFR):

1. 49 CFR 192.285 - Plastic pipe; qualifying persons to make joints.

PART 2.- PRODUCTS

2-1 HDPE MATERIALS

All HDPE pipe and flatstock shall meet the following requirements:

A. Specific Gravity, as determined by ASTM D792 or D1505:

0.94 minum.
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B. Carbon Black Content, as determined by ASTM D1603: Page 63

2.0% minimurn.

C. Resistance to Soil Burial, as determined by ASTM D3083, as modified by NSF
Standard 54 Appendix A, Part 3:

At least 90% strength retained.

D. Melt Index, as determined by ASTM D1238 Condition 190.2.16:

0.1 to 1.1 g per 10 min

2-2 HDPE PIPE

A. H-DPE pipe shall be manufactured from first quality polyethylene resin containing
no more than 2% clean recycled polymer by weight Resin shall be Type III,
Category 5, Class C, Grade 34 per ASTM D1248. The cell classification shall be
345434C per ASTM 1)3350.

B. The pipe shall meet the requirements for specific gravity, carbon black content, and
melt index described above.

C. The pipe shall have uniform wall thickness and shall be uniform in color, opacity,
density, and other physical properties. Pipe shall be homogeneous throughout and
free of visible cracks, holes, blisters, bubbles, undispersed raw materials, or any
contamination by foreign matter. Any pipe with nicks, scrapes, or gouges deeper
than 5 percent of the nominal wall thickness shall be rejected.

D. Pipe may be supplied in a continuous extruded seamless piece or in sections.

2-3 PERFORATIONS AND PENETRATIONS

A. Leachate Collection Piping- Leachate collection piping on the floor of the landfill
on the access ramp, and under the truck unloading area shall be perforated.
Perforations shall be as show~n on the Drawings. Alternatively, slotted (sawn) pipe
may be used; submit evidence of equivalent flow capacity. Cleanout access pipes
shall not be perforated.

B. Submersible Pump Piping- The lower portion of the side slope riser pipes
surrounding the primary and secondary submersible leachate pumps shall be
perforated with 'A-inch-diameter holes as shown on the Drawings.
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C. Level Sensor Piping: The lower portions of the pipes containing the transducer

level sensors shall be perforated with 4-inch-diameter holes as shown on the
Drawings. This applies to both the primary and secondary systems.

D. Leachate Collection Well: The 30-inch-diameter H-DPE leachate collection well shall
be perforated using W-inch-diameter holes as shown on the Drawings. In addition,
holes shall be cut in leachate collection well to accommodate primary leachate
collection pipes, primary slope riser pipe, and primary level sensor pipes, as shown
on the Drawings.

2-4 SCHEDULE

HDPE pipe nominal diameter and wall thickness shall be as follows:

Submersible pump discharge piping IW diam. SDR 13.5
- Self-priming pump discharge piping 3" diam. SDR 11

Slope riser pipes (casing) 8" diarn. SDR 11
Secondary containment pipes 6" diam. SDR 13.5
Perforated leachate collection 4" diam. SOR 11
Cleanout access pipes 4" diam. SDR 11
Level sensor pipes 2" diam. SDR 11
Leachate collection well 30* diam. SDR 13.5

2-5 COUPLINGS

A. Couplings for socket fusion shall satisfy the specifications listed above for HDPE
pipe, except that other cell classifications are acceptable provided that they are
compatible with the HDPE pipe and provide equivalent performance to class
345434C. Couplings shall satisfy the requirements of ASTM D2513 and shall be
manufactured in compliance with ASTM 02683.

B. Where pipes or fittings of different materials are connected, the coupling shall be a
flanged connection. The flanges shall be ANSI 150 pound class flanges. The flange
joints shall use steel bolts. Gaskets shall be required when jointing to
nonpolyethylene materials.

2-6 FLATSTOCI(

A. Flatstock shall be series 1000 or 8600 I-DPE. Flatstock shall be manufactured from
first quality polyethylene resin containing no more than 2% clean recycled polymer
by weight.

B. The flatstock shall meet the requirements for specific gravity, carbon black content,
and melt index described in Part 2-1.
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thickness of one inch. The edges of the flatstock shall have a 0.25-inch bevel.

PART 3: EXECUTION

3-1 GENERAL

A. Pipe shall be handled and stored in such a manner as to ensure a sound,
undamaged condition.

B. Pipe shall be cut in a neat, workmanlike manner using an approved mechanical
cutter that will not damage the pipe.

C. Joining of HDPE pipe to HDPE pipe shall be accomplished by thermal butt or
socket fusion; no solvent or adhesive welding shall be allowed. Pipe shall be
joined per ASTM 02657 and manufacturer's recommendations. Installation
personnel who join HDPE pipe shall be experienced and certified in accordance
with 49 CPR 192.285. The Contractor shall provide the Construction Manager andCQA Engineer with a list of proposed joining personnel and their qualifications.

D. During installation, the pipe shall not be pulled across sharp projections that could
cause gouges, kinks, or other types of damage.

E. The pipe shall not be dropped into the trench. The full length of the pipe shall befirmly bedded on the trench bottom. The pipe shall be bedded in such a way as tomaintain grade with a tolerance of .0.0%, +0.5%.

F. Temporarily close pipe ends as required to avoid introducing dirt or other foreign
material into the pipe.

G. Trenching and backfilling operations shall be conducted in accordance with the
requirements of Section 02222. Backfilling operations shall ensure that no voids are
present under or at the sides of the pipe. Backfill shall initially be placed to the topof the pipe, then hand compacted. The remainder of the trench shall then be
backfilled and compacted by hand or with a power tamper only.

H-. Where'flanged joints are used, the bolts shall be evenly torqued using a crossing
pattern to gradually tighten the lug nuts. Flanged joins shall be retorqued after
one hour or more has passed.

3-2 SLOPE RISER PIPES

Install slope riser pipes to the lines and grades shown on the Drawings to produce a smoothinterior surface with a minimum curvature. Curvature may be produced by factory
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prefabrication, heating, or field placement of sand bags; finished pipe must not be kinked or
out of round.

3-3 LEVEL SENSOR PIPES

Install level sensor pipes adjacent to slope riser pipe using the same methods. Minimize the
curvature of the pipes.

3-4 ACCEPTANCE TESTING

The Contractor shall performn acceptance testing of all HOPE piping and receive approval by
the Construction Manager prior to burying the pipe or covering the pipe with liner.
Acceptance tests shall be as follows:

A. Slope Riser Pipes: With pipe in permanent location, insert submersible pump,
discharge piping, and wiring to check pump location and to demonstrate that pipe
is free from obstructions.

B. Level Sensor Pipes: With pipe in final location, insert transducers to final location
as shown on the Drawings to demonstrate that pipe is free from obstructions.

C. Self Priming Pump Discharge Piping: Pressure test to 50 psi.

D. Leachate Collection Pipes and Well: Field inspection by CQA Engineer.

3-5 BOOTS

A. Contractor shall supply prefabricated HOPE boots conformdig to the requirements
for TYPE III geomembrane presented in Section 02275 for all penetrations of H-DFE
pipe through the geomembrane finer.

B. Boots shall be welded to the surrounding liner and the HOPE pipe using methods
described in Section 02275 as applicable.

-END -
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VERTICAL RISER PIPE

PART 1: GENERAL

1-1 DESCRIPTON

This section describes the precast concrete vertical riser pipe for the primary sump.

1-2 SUIBMITTALS

A. Submit manufacturer's information and literature on precast concrete pipe,
including wall thickness, reinforcement, joint details, and other pertinent
information.

B. Submit in conformance with Section 01300.

PART 2: PRODUCTS

2-1 PRECAST CONCRETE PIPE

A. VERTICAL RISER PIPE: shall consist of reinforced concrete 48-inch manhole
extensionis conforming to ASTM C478. Joints shall conformn to ASTM C443, except
that joints need not be watertight.

B. COATING: The coating for all surfaces of the riser pipe, except joint gaskets, shall
be in conformance with Painting Coating system A-2 described in Section 09900.

C. COVER: See Section 05500, Metal Fabrications.

2-2 PRECAST CONCRETE FOUNDATION SLAB

A. CONCRETE: Concrete for the riser pipe foundation shall conform to ACI
standards with f, = 3,00 psi minimum.

B. COATING: The coating for all sides of the foundation slab shall be in conformance
with Painting Coating system A-2 described in Section 09900.

PART 3: EXECUTION

3-1 GENERAL
A. For any construction method, the Contractor shall be responsible for providing

all temporary guys, bracing, and other supports as needed to safely resist all
temporary loads.
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B. When installation has been completed, the riser pipe shall beplurnb to within

1 inch of vertical between top and bottom.

END -
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CONCRETE FORMWORK

PART 1: GENERAL

1-1 SECTION INCLUDES

A. Forrnwork for cast-in-place concrete, with shoring, bracing and anchorage.

B. Openings for other work.

C. Form accessories.

D. Form stripping.

1-2 PRODUCTS INSTALLED BUT NOT FURNISHED UNDER THIS SECTION

A. Section 03310 - Structural Concrete: Supply of concrete accessories for placement
by this Section.

B. Section 05500 - Metal Fabrications: Supply of metal fabrications for placement by
this Section.

1-3 RELATED SECTIONS

A. Section 03210 - Concrete Reinforcing Steel

B. Section 03310 - Structural Concrete

1-4 REFERENCES

A. ACI 301 - Structural Concrete for Buildings.

B. ACI 318 - Building Code Requirements for Reinforced Concrete.

C. AC! 347 - Recommended Practice For Concrete Formwork.

D. ANSI/ASME A17.1 - Safety Code for Elevators, Dumbwaiters, Escalators, and
Moving Walks

E. PS 1 - Construction and Industrial Plywood.
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2,1 WOOD FORM MATERIALS

A. Form Materials: At the discretion of the Contractor.

2-2 PREFABRICATED FORMS

A. Preformed Steel Forms: Minimum 16 gage matched, tight fitting, stiffened to
support weight of concrete without deflection detrimental to tolerances and
appearance of finished surfaces.

B. Class Fiber Fabric Reinforced Plastic Forms: Matched, tight fitting, stiffened to
support weight of concrete without deflection detrimental to tolerances and
appearance of finished concrete surfaces.

2-3 FORMWORK ACCESSORIES

A. Form Ties: Removable type, galvanized metal, fixed length, with waterproofing
washer, free of defects that could leave holes larger than I inch in concrete surface.

B. Form Release Agent: Colorless mineral oil which will not stain concrete, or absorb
moisture, or impair natural bonding or color characteristics of coating intended for
use on concrete.

C. Corners: Chamfer, wood strip type; I x I inch size; maximum possible lengths.

D. Nails, Spikes, Lag Bolts, Through Bolts, Anchorages: Sized as required, of sufficient
strength and character to maintain formwork in place while placing concrete.

E. Waterstops: See Section 03310

PART 3: EXECUTION

3-1 EXAMINATION

A. Verify lines, levels and centers before proceeding with formwork. Ensure that
dimensions agree with Drawings.

3-2 EARTH FORMS

A. Earth forms require prior approval.
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3-3 ERECTION - FORMWORK Page 71

A. Erect formwork, shoring, and bracing to achieve design requirements in accordance
with requirements of ACI 301.

B. Provide bracing to ensure stability of formwork. Shore or strengthen formwork
subject to over stressing by construction loads.

C. Arrange and assemble formwork to permit dismantling and stripping. Do not
damage concrete during stripping. Permit removal of remaining principal shores.

D. Align joints and make watertight Keep form joints to a minimum.
E. Obtain approval before framing openings in structural members which are not

indicated on Drawings.

F. Provide chamfer strips on external comners of all walls and equipment pads.

G. Install void forms in accordance with manufacturer's recommendations. Protect
forms from moisture or crushing.

3-4 APPLICATION - FORM RELEASE AGENT

A. Apply form release agent on formwork in accordance with manufacturers
recommendations.

B. Apply prior to placement of reinforcing steel, anchoring devices, and embedded
items.

C. Do not apply form release agent where concrete surfaces will receive protective
paint which is effected by agent. Soak inside surfaces of untreated forms withclean water. Keep surfaces coated prior to placement of concrete.

3-5 INSERTS, EMBEDDED PARTS, AND OPENINGS

A. Provide formed openings where required for items to be embedded in passing
through concrete work.

B. Locate and set in place items which will be cast directly into concrete.

C. Coordinate with work of other Sections in form-ing and placing openings, slots,
reglets, recesses, sleeves, bolts, anchors, other inserts, and components.-of other
Work.
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D. Install accessories in accordance with manufacturer's instructions, straight, level,

and plumb. Ensure items are not disturbed during concrete placement

E. Install waterstops continuous without displacing reinforcement Heat seal joints
watertight.

F. Provide temporary ports or openings in formwork where required to facilitate
cleaning and inspection. Locate openings at bottom of forms to allow flushing
water to drain.

G. Close temporary openings with tight fitting panels, flush with inside face of forms,
and neatly fitted so joints will not be apparent in exposed concrete surfaces.

3-6 FORM CLEANING

A. Clean forms as erection proceeds, to remove foreign matter within forms.

B. Clean formed cavities of debris prior to placing concrete.

C. Flush with water or use compressed air to remove remaining foreign matter.
Ensure that water and debris drain to exterior through clean-out ports.

D. During cold weather, remove ice and snow from within forms. Do not use
de-icing salts. Do not use water to clean out forms, unless formwork and concrete
construction proceed within heated enclosure. Use compressed air or other means
to remove foreign matter.

3-7 FORMWORK TOLERANCES

A. Construct forinwork to maintain tolerances required by ACI 301.

3-8 FIELD QUALIM CONTROL

A. The CQA Engineer shall observe erected formwork, shoring, and bracing to ensure
that work is in accordance with formwork design, and that supports, fastenings,
wedges, ties, and items are secure.

3-9 FORM REMOVAL

A. Do not remove forms or bracing until concrete has gained sufficient strength to
carry its own weight and imposed loads.

B. Loosen forms carefully. Do not wedge pry bars, hammers, or tools against finish
concrete surfaces scheduled for exposure to view.
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C. Store removed farms in manner that surfaces to be in contact with fresh concrete

will not be damaged. Discard damaged forms.
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SECTION 03210Pae7
REINFORCING STEEL

PART 1: GENERAL

1-1 DESCRIPTON

The Contractor shall furnish, bend, cut, and place steel reinforcement required for concrete
construction.

1-2 SUBMITALS

A. Steel: The Contractor shall furnish a certificate by the reinforcement supplier(s)
stating the reinforcement meets the requirements of this Specification.

B. Shop Drawings: Submit drawing(s) showing bar schedules, shapes, lengths and
proposed bar placement in conformance with Section 01300.

PART 2: PRODUCTS

2-1 GENERAL

The cleaning, placing, spacing, bending, and splicing of reinforcement shall conform to the
applicable provisions of ACI 318 and the CRSI Manual of Standard Practice, unless otherwise
shown on the Drawings.

2-2 REINORCING BARS

All reinforcing bars shall be new, and shall be deformed bars conforming to ASTM A615,
Grade 60, epoxy coated in accordance with ASTM D3963.

2-3 WELDED WIRE FABRIC

Welded wire fabric shall conform to ASTM A185, epoxy coated in accordance with ASTM
D3963. Where the size, mesh and weight of the fabric are not indicated or specified
otherwise, use 6 by 6 - W2.9 fabric weighing approximately 42 lbs/1O0ft2 .

PART 3: EXECUTION

3-1 FABRICATION AND CLEANING

Before the reinforcement is embedded in concrete, all loose rust, scale, and other objectional
material likely to be found on reinforcing bars, such as paint, oil, grease, dried mud, and
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Page 75dried mortar, shall be removed by wire brushing, sand-blasting, wiping with burlap, or
other effective means.

Reinforcement shall be accurately formed to the dimensions indicated on the Drawings. All
bars shall be bent cold. Reinforcement shall not be straightened or rebent. Bars with kinks
or bends not shown on the Drawings shall not be used. Heating or welding of the
reinforcement shall not be permitted, except bars may be flame cut to length.

3-2 PLACING

Reinforcement shall be accurately positioned and secured against displacement by using
annealed iron wire ties (16 gage or heavier) or suitable clips at intersections. Reinforcement
shall be supported by concrete or metal supports, spacers, or hangers. In all cases, sufficient
supports for horizontal reinforcement shall be used so that there will be no sagging of the
bars. In slabs-on-grade, reinforcement shall be supported by means of precast mortar
blocks. The blocks shall have a horizontal surface approximately 3 inches by 4 inches. The
reinforcement in all other slabs and in beams shall be supported by means of metal chairs.
Other details of reinforcement placement are shown on the Drawings.

END -
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SECTION 03310

STRUCTURAL CONCRETE

PART 1: GENERAL

1-1 SECTION INCLUDES

The Contractor shall furnish plant, labor, and materials and perform all operations necessary
to furnish, place, and install concrete and appurtenances necessary for construction of the
cast-in-place and pre-cast concrete (except vertical riser pipe) as shown on the Drawings.

1-2 SUB MITT~ALS

A. Contractor shall submit a certificate from an approved laboratory attesting that the
admixture to be used exceeds the physical requirements of ASTM C494, Type A,

- water reducing and normal setting admixture and, when used, of ASTM C494,
Type D, water reducing and set retarding admixture.

B. Submit in accordance with Section 01300.

1-3 RELATED SECTIONS

A. Section 03210 - Reinforcing Steel

B. Section 03100 - Concrete Formiwork.

14 REJECTED CONCRETE

In the event that concrete construction fails to conform to the requirements of this
Specification, the Contractor may be required to repair or remove and replace said concrete
in a manner satisfactory to the COTR. Such repair or removal and replacement shall be
performed by the Contractor at no additional expense to the Owner. When the COTR rules
that such repair or removal and replacement is required, he will notify the Contractor in
writing, stating the extent of the repair or replacement to be made.

PART 2. PRODUCTS

2-1 AGGREGATE

AUl aggregate shall be stone aggregate conforming to ASTM C33. Maximum size shall be 3/4-
inch. Blast furnace slag shall not be used or permitted as coarse aggregate.
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2-2 CEMENT Page 77

Cement, except as otherwise specified herein, shall be Portland Cement approved by the
Construction Manager, conforming to ASTM C150 and shall be Type I or Type II. Only one
brand of cement shall be used throughout the duration of this work.

2-3 WATER

Water used for mixing concrete shall be potable conforming to ACI 301.

2,4 WATERSTOPS

Resilient re-extruded virgin polyvinyl chloride, minimum tensile strength 1,900 psi, ultimate
elongation 375 percent in accordance with ASTM 0412. Six-inch flat, or corrugated with
formed center rib or bulb, thickness no less than 3/8-inch tapering to not less than Y4 inch at
edge. Use W.R. Meadows No. 6380, Burke No. RB 38-6, Sonneborn No. 6380, or approved
equal. Heat seal joints.

2-5 ANCHOR BOLTS

Anchor bolts shall be either drilled or cast-in-place as shown on the Drawings.

A. Drilled anchor bolts shall be either resin adhesive, 316 stainless steel, Hilti Type
HVA or wedge type expansion anchor, 316 stainless steel, Hilti Type HKB, or equal.

B. Drilled drop-in type female expansion anchors shall be 303 stainless steel, Hilti
Type HDI or equal.

C. Adjustable anchors for equipment shall be floating nut type which will allow at
least 1/2-inch movement of the fastening stud. The fastening stud shall be 316
stainless steel. Adjustable anchors shall be DECO Manufacturing Co., Decatur,
Illinois, Standard Anchor or equal.

PART 3: EXECUTION

3-1 BATCHING

Concrete shall be transit-midxed, supplied by a reputable local ready-mix company, or mixed
on site. Concrete shall be proportioned to provide a 28-day compressive strength of at least
3,000 psi. Amount of water used shall be that just required to produce a workable
consistency. Slump shall be 4 inches or less. Increase cement content by 20 percent if
saregate is batched by volume instead of weight unless calibrated containers are Used in a
manner to assure that proper weights of aggregates are used.
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When stationary mixers are used, the Contractor shall maintain records of the amounts of
the various materials entering each batch and the time of batching. When truck mixers are
used, the Contractor shall submit a certified delivery ticket with each mixer load. The ticket
shall show the quantities of the various ingredients contained in the batch and the time of
batching. Ready -mixed concrete shall be batched, mixed, and delivered in accordance with
ASTM C94, subject to the provisions of this Specification.

3-2 MIXING

Concrete mixers may be stationary midxers or truck mixers, of a design acceptable to the
Construction Manager. The mixers shall be capable of combining the materials into a
uniform mixture and of discharging this midxture without segregation. Mixing time shall be
that necessary to completely and uniformly combine the ingredients to produce concrete
without lumps or pockets of ingredients and without segregation of mixed ingredients. In
no case shall mixing time be less than I minute after all ingredients (cement, aggregates,
admixtures, and water) have been placed in the mixer.

3-3 PLACEMENT

A. PREPARATION - Before placing the concrete, the Contractor shall remove all dirt,
sawdust, loose tie wire, debris, ice, snow, and water from forms, trenches, existing
concrete surfaces, and excavations. Earth surfaces upon which concrete is to be
placed shall be clean, damp surfaces, free from frost, ice, and standing or running
water. Concrete shall not be placed upon soft mud, dried porous earth, or upon
fill that has not been subject to approved rolling and tamping until specified
compaction has been obtained.

No concrete shall be placed until the Construction Manager has given his approval,
by issuing a written pour slip, of the subgrade, forms, clean-up, and reinforcing
steel in place.

B. CONVEYING AND PLACING - Concrete shall be conveyed from mixer to forms as
rapidly as practicable by methods which will prevent segregation or loss Of
ingredients. No addition of water to the concrete to facilitate conveying, placing,
or finishing shall be permitted after discharge from the mixer.

C. CONSOLIDATION - During and immediately after placing, concrete shall be
worked into the corners and angles of the forms and around all reinforcement and
embedded items without permitting the materials to segregate. The Contractor
shall provide a sufficient number of vibrators so that consolidation can be started
immediately after the concrete has been deposited in the forms. Concrete shall be
deposited as close as possible to its final position in the forms. The depositing of
concrete shall be regulated so the concrete may be effectively compacted with a
m-inimum of lateral movement. Concrete shall be consolidated with the aid of
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Vibrators shall not be used as a means of moving concrete to a desired placement
area; this action shall be accomplished by correct initial placement augmented by
the use of hand shovels. Vibrating equipment shall be of the high-frequency
internal type and shall at all times be adequate to properly consolidate all concrete.
Vibration shall be applied at the point of deposit and uniformly throughout the
freshly placed concrete.

3-4 FINISHING

All unformed surfaces shall receive a float finish. Floating shall be accomplished by eitherwood or metal floats or by a finishing machine. After the concrete has been properly
placed, vibrated, and roughly leveled, it shall be screeded off to the proper elevation. All
coarse aggregate shall be pushed below the surface. After screeding and tamping of coarse
aggregate, the surface shall be made uniform by means of bull floats operated with a
horizontal motion. After floating, the surface shall be tested for uniformity by use of a
straightedge. Use of neat cement to absorb excessive surface water is prohibited. No hardtrowel or broom finishes will be required. Finished surfaces shall conform to the lines and
grades shown on the Drawings within the following tolerances:

1/8 inch for abrupt irregularities
V/4 inch in an~y 10 feet
3/8 inch in any 20 feet
3/4 inch in any 40 feet or more.

The Contractor shall be held responsible for fully protecting all finished concrete surfacesfrom any damage which will leave such finished surface in a condition unsuitable for its
intended use, as determined by the COTR.

3-5 CURING AND PROTECTION

A. GENERAL - "Curing" of concrete shall mean keeping the concrete moist and, if
necessary, warm so that hydration of the cement can proceed. Concrete surfaces
shall be adequately protected against early evaporation of water, injurious action
by the sun, rain, flowing water, frost, freezing, and mechanical injury.

B. METHODS OF CURING - One or more of the following methods shall be used
unless otherwise directed:

1. MOIST CURING: Unformed surfaces shall be covered with burlap, cotton, or
other approved fabric mats kept in intimate contact with the surface, or with
sand, and shall be kept continually wet for the period specified below. Where
formed surfaces are cured in the forms, the forms shall be kept continuously
wet If the forms are removed before the end of the curing period, curing
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shall, be continued as on unformed surfaces using suitable materials. Burlap
shall be in two layers, if used.

2. MEMBRANE CURING: Pressure spray tinted curing compounds shall
conform to ASTM C309, Type 1. Wax resin or wax base curing compounds
shall not be used. Unless otherwise specified, the compound shall be the clear
or translucent type and shall contain a fugitive dye to assist in securing
uniform coverage. The dye shall have a color strength sufficient to render the
film distinctly visible on the concrete surface for a period of at least four hours
after application. The compound shall be of such a character that it will
harden within thirty (30) minutes. The use of any membrane material which
will impart a slippery surface to the concrete or alter its natural color shall not
be permitted.

All curing compound shall be delivered to the site of the work in the original
sealed container bearing the name of the manufacturer, the brand name, and
the manufacturert s batch number. The compound shall be stored so as to
prevent damage to the containers, and water-emulsion types shall be protected
from freezing.

The curing compound shall be used as described below:

The compound shall be applied according to the manufacturer's
recommendations and shall be applied immediately after finishing
operations are completed and forms are removed. The quantity shall be
sufficient to provide the formation of a continuous unbroken film. The
curing compound shall be applied to the entire area of the exposed
surface. It shall be applied in two separate applications, each of which
shall be by an even sweeping motion of the nozzle with sufficient overlap
to provide uniform and complete coverage. The second application shall
follow five to thirty minutes after the first application and shall be so
applied as to cross the sweep of the first application. After final
application of the compound, surfaces shall be protected from traffic and
other damage to the membrane for the period of curing as specified
below.

No curing compound shall be permitted on surfaces where future painting or
bonding with concrete is indicated. Such surfaces shall be cured by the moist
process as described previously.
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curing concrete.

Ambient temperature or
temperature in curing
enclosure: 50 F - 700F 70*F - 100

Duration of curing
concrete :.7 days 5 days

D. PROTECTION

1.GENERAL: Either dry heat or steam heat will be an acceptable means of
maintaining temperature control. Open type, or oil pot salamanders, are
prohibited for temporary heating purposes. Heaters shall not be placed
directly upon green concrete. The Contractor shall protect concrete structures
from damage throughout the duration of the project. Any damage to
structures occurring before final acceptance of the work shall be repaired by,
and at the expense of, the Contractor to the satisfaction of the COTR. In no
case shall concrete structures be subjected to dead or live-loads, or
construction loads (including backfllling around structures), until completion
of the specified curing operation.

2. COLD WEATHER CONCRETING: Placement of concrete in cold weather
shall be in accordance with ACI 306 and the requirements of this Specification.
Provisions shall be made by the Contractor so that adequate equipment is
available for protecting the concrete during freezing or near-freezing weather.

Concrete shall not be mixed or placed when the daily minimum atmospheric
temperature is less than 40*F, unless facilities are provided to ensure adequate
protection of the concrete. The temperature of all aggregates and mixing
water shall be not more than 10O*F when introduced into the mixer. During
conveyance of the concrete from the mixer to the pour location, the concrete
shall be protected by means of insulated or heated containers as necessary to
maintain the temperature of the concrete at not less than 50*F. At time of
placement, the temperature of the concrete and reinforcement, forms, and
fillers shall be not less than 50QF or more than 90*F. The ground upon or
against which the concrete is to be placed shall be maintained at or above 40*F
for at least 12 hours before concrete is deposited.

When the daily minimum temperature is less than 40*F, the structures shall be
insulated or housed and heated for the duration of the placement and curing
period. Proper ventilation shall be provided in all heated areas to prevent
carbonization of concrete surfaces. Air surrounding concrete and concrete
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surfaces in contact with forms shall be maintained at or above 505F for the
duration of the curing period. Care shall be used to avoid hot spots and
provide uniform heating. When dry heat is used to protect curing concrete;
means of maintaining ambient humidity shall be provided. Salts or other
chemicals shall not be used for the prevention of freezing. In no case shall
concrete be exposed to freezing temperatures for a period of 14 days after
placement.

3. HOT WEATHER CONCRETING

Placement of concrete in hot weather shall be done in conformance with
ACI 305.

E. INSPECTION AND TESTING - The CQA Engineer shall perform observation and
testing to confirm suitability of materials, determine quality of delivered concrete,
and to confirm proper placement and curing in accordance with these
Specifications. Material suppliers shall submit written certification that the cement
aggregates and concrete conform to the requirements of this Specification.

A set of three cylinders shall be taken per every 50 cubic yards of concrete placed
or a minimum of one set per day concrete during which is placed. One cylinder
shall. be tested at 7 days, the remaining two at 28 days to confirm f4.

The slump and air content shall be tested on every truckload delivered to the site.

Rejected concrete shall be wasted in an area designated by the Construction
Manager.

-END -
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SECTION 05500

METAL FABRICATIONS

PART 1: GENERAL

1-1 SECTION INCLUDES

Structural steel components include, but are not limited to, the riser pipe miscellaneous
metal support system for self-primning leachate removal pump, angle mounting brackets,
pipe penetrations, control panel mounting system, vertical riser pipe cover, and various
support members, as shown on the Drawings.

1-2 SUBMITTALS

Prior to fabrication, shop drawings shall be prepared and submitted for approval in
accordance with Section 01300. These drawings shall show complete dimensions and details
of fabrication, including an erection diagram if not manually placed. Materials shall be
clearly specified on the drawings. The Contractor shall have welder certification and
conformance test results available at the job site for review by CQA Engineer.

PART 2: PRODUCTS

2-1 STRUCTURAL STEEL

All structural steel shall conform to ASTM A36. All welding of structural steel shall conform
to the 1979 edition of the American Welding Society's Structural Welding Code for Steel
(AWS D 1.1-1983).

2-2 PAINT AND COATINGS

All paint and coatings shall be done in accordance with the Drawings and Section 09900,
Paint Coating Systems.

2-3 STAINLESS STEEL

Unless otherwise specified or approved, all miscellaneous metal parts, including anchor
bolts, which are labelled stainless steel shall be Type 316 stainless steel.

2-4 GRATING

Grating shall be capable of supporting all anticipated live arnd dead loads with an adequate
factor of safety. Loss of capacity due to cut-outs shall be considered in the design. Grating
shall be fabricated from material that is corrosion-resistant in the expected environment.
Grating shall be non-skid.
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PART 3: EXECUTION

3-1 FABRICATION AND INSTALLATION

The Contractor shall fabricate, paint, and install all misceilaneous metal work as shown on
the Drawings and the subuttals.

-END -
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SECTION 08100
METAL DOORS AND FRAMES

PART 1: GENERAL

1-1 DESCRIPTION OF WORK

Hollow metal doors and frames and hollow metal relights for contro[ building (see Section
13120).

1-2 SUBMITTALS

A. Submit manufacturert s technical information showing each type of door and frame,
anchorage details, louver types, and glass lite moulding details.

B. Submit in accordance with Section 01300.

PART 2. MATERIALS

2-1 MANUFACTURER

CECO - Republic or approved equal.

2-2 BASIC MATERIALS

A. Standard Materials:

Frames: Hot rolled, prime quality carbon steel.
Doors: Cold rolled, stretcher level sheet steel.

B. Galvanized Materials: 100 percent iron-zinc alloy hot-dipped sheet.

2-3 DOORS

A. Type: Flush, seamless, with top edges closed flush, 1-3/4-inch thick, seams
continuously welded.

B. Face Sheets: 18-gauge minimum.

C. Internal Stiffeners: Formed steel, 22-gauge, vertical stiffeners at 6-inch o.c.
maximum, welded to each face of door at 5-inch intervals.

0. Sound Deadeners: Coat inner surfaces with synthetic resin.
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E. Fillers: Kraft honeycomb and foam fillers not allowed.

F. Louvers: Standard with manufacturer, galvanize where door scheduled to be
galvanized.

G. Glass Lite Mouldings: Standard with manufacturer, vandal proof at exterior,
galvanized in galvanized doors.

H. Weather Seals: . Standard with manufacturer, adequate to prevent entry of
precipitation or blowing dust

2-4 FRAMES

A. Type: Mitered and welded steel frames. Door frames of 14-gauge steel. Relight

frames of 16-gauge steel. Provide standard profiled frames as detailed.

B. Anchors:

1. Type: As appropriate for adjacent construction.

2. Jambs: Not less than 4 each side and spaced not more than 30 inches apart.

3. At concrete walls: Use 3/Binch round countersunk flat head screws set in lead

anchors. Provide 2 additional anchors at head for pair of doors.

4. Floor~ Not lighter than 12-gauge, minimum 2 fasteners at each jamb.

5. Stops and Trim: Profiles indicated, 18-gauge.

2-5 PRIMER

Material standard with manufacturer and compatible with galvanized finish where
provided.

PART 3: EXECUTION

3-1 FABRICATION

Execute in strict accordance with best steel cabinet craftsmanship. Cut, punch, form, miter,
and weld to hairline measurements. Re-roll, hammer level, and straighten steel for flat
surfaces. Make exposed joints accurately fitted, hairline in width, and inconspicuous. Use
welding where possible, grind exposed joints smooth and invisible. Finish surface smooth
and true, free from waves, buckles, dimples, and roughness. Surface imperfections shall be
adequate justification for rejection. Use no exposed screws unless mechanically necessary.
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and frames shall be ship primed after fabrication.

3-2 PROVISIONS FOR FINISH HARDWARE

Work to templates provided by hardware supplier. Include cut-outs and sinkages.
Coordinate with doors. Accurate alignment and clearance shall be provided to avoid field
cutting of hardware. Provide reinforcing for both surface and concealed items. Drill andtap as required. Reinforcing shall be adequate for secure, permanent attachment and shall
prevent warping or buckling of surfaces.

-END -
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SECTION 09900
PAINT COATING SYSTEMS

PART 1: GENERAL

1-1 DESCRIPTON OF WORK

This Section describes surface preparation and shop and field application of paint coatings.

Prefinishing or factory coating is specified in other Sections.

1-2 DEFINITONS

A. Shop Applied: Shop applied coating is the application of specified materials under
controlled conditions at the fabrication facility following fabrication and surface
preparation.

B. Field Applied: Field applied coating is the application of specified materials after

erection or installation at the project site.

1-3 EXCLUSIONS

Do not coat aluminum, stainless steel, brass, or bronze surfaces, except as noted. Do not
apply coatings over equipment labels, decals, or nameplates. Other exclusions are specified
in Part 3-4.

1-4 FACTORY FINISH

Do not coat factory finished surfaces unless specified in Part 3-4. Factory finishes which
have been scratched or damaged, regardless of the reason, shall be sanded, feathered, and
touched up with materials which match the material and color of the original factory
coating.

1-5 QUALIT1Y ASSUJRANCE

A. References: This Section references the Steel Structures Painting Council
Specifications (SSPC), 1973. They are a part of this Section as specified and
modified. In case of conflict between the requirements of this Section and those of
SSPC, the requirements of this Section shall prevail.

B. Standardization: Materials, 3upplies, and articles provided shall be the standard
products of the listed manufacturers. Paints in a particular coating system shall be
the products of a single manufacturer.
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A. Submit the following product data:

1. Coatings systems list keyed to the manufacturer's products.

Z~ Manufacturer's specifications for each coating system.

3. Samples and color charts of materials which require a color or finish selection.

4. 8-V7 x 11 color brushout samples, if requested.

B. Submit in accordance with Section 01300.

1-7 DELIVERY AND STORAGE

Materials shall be delivered to the job site in their original, unopened containers. Each
container shall bear the manufacturer's name brand, batch number, date of manufacture,
storage life, instructions for reducing where applicable, and special directions.

Faints shall be stored in enclosed structures and shall be protected from weather and
excessive heat or temperatures below 50*F. Flammable materials shall be stored in
accordance with state and- local codes. Materials exceeding storage life recommended by the
manufacturer shall be removed from the site.

1-8 SPARE PAINT SUPPLIES

The Contractor shall provide one unopened gallon container of each color and type of
coating, solvent, and thinner required for the project. Store as directed by the Construction
Manager.

1-9 PRE-COATING CONFERENCE

Prior to application of shop or field coatings, a conference shall be held. Attendees shall
include representatives of the COTR, Construction Manager, Contractor, CQA Engineer,
paint subcontractor, and coatings manufacturer. Agenda items shall include, but not be
limidted to: surface preparations, application conditions, quality of work, and remedy of
defective work.
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1-10 TEST PANELS

Subseqluent to the pre-coating conference and prior to any surface preparation, the
Contractor shall prepare a test panel for each coating system. The test panel shall have
separate sections for each step involved, including surface preparation, prime coat, and
finish coat. After review by the CQA Engineer and acceptance by the COTR, the test panels
shall become the project standard for the applicable coating system.

PART 2- PRODUCTS

2r1 MANUFACTURERS

Products of specific manufacturers (except as noted) are listed for reference only.
Comparable products of other manufacturers may be submitted for approval by the COTR.
Products of other manufacturers shall be of the same general type and intended for
industrial applications. Submit information in accordance with Section 01300.

2-2 COATING SYSTEM SPECIFICATIONS

Following are the coating systems for this project. The systems are separated into generic
type and the surface to receive the coating.

SYSTEM AM:

Coating Material: Amine cured epoxy

Surfaces: Metal

Surface Preparation: SSPC SP-5 (White Blast Cleaning)

Application: Shop or Field

Primner~ One coat (8 mils DFT) Tnemec Series 61-5002
Teneme-Liner, or,
One Coat (3 mils DFT) Sigma Coating's Colturiet
Phenguard primer #7409

Finish Coating: One coat (8 mils DFT) Tnemec Series 61-5001
Teneme-Liner, or,
One Coat (5 mils DFT) Sigma Coating's Colturiet
Phenguard coating #7435; and, one coat (4 mils DFT)
Sigma Coating's Colturiet Phenguard finish #7436.

Total System Thickness: Per manufacturez's recommendations
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SYSTEM A-2-

Coating Material: Amine cured epoxy

Surfaces: Concrete

Surface Preparation: Concrete: Light sweep blast or acid etch.

Application: Shop or Field

Primer: One coat (8 mils DFT) Tnemec Series 61-5002
Teneme-Liner-, or,
One Coat (3 mils DFT) Sigma Coating's Colturiet
Phenguard primer #7409

Finish Coating: One coat (8 mils DET) Tnemec Series 61-5001
Teneme-Line-, or,
One Coat (5 mils DFT) Sigma Coating's Colturiet
Phenguard coating #7435; and, one coat (4 mnils DFT)
Sigma Coating's Colturiet Pheriguard finish #7436.

Total Systemn Thickness: Per manufacturer's recommendations

SYSTEM B-I:

Coating Materiak Polyamide-epoxy/aliphatic polyurethane

Surfaces: Metal

Surface Preparation: 1. Bare ferrous metal surfaces shall be prepared in
accordance with SSPC-SP5 (White Blast
Cleaning).

2. Interior ferrous metal with bleeding surfaces
shall be cleaned in accordance with SSPC-SP1
(Solvent Cleaning) and sealed with two coats
Koppers Inertol Tar Stop, or as otherwise
recommended by coating manufacturer, applied
to a thickness of 1.5 mil DFT per coat prior to
application of the coating system.
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3. Shop primed surfaces shall be prepared in the

field by cleaning all surfaces in accordance with
SSPC-SPI (solvent cleaning) and SSPC-SP2
(Hand Tool Cleaning).

4. Galvanized or nonferrous surfaces shall be
treated with a passivator and vinyl wash primer
as recommended by the coating system
manufacturer.

5. If smoothing of rough metalwork is necessary, a
smoothing cement acceptable to the paint
system material manufacturer shall be used.

Application: Shop or Field

Primer. One coat (4 to 6 mnils DFT) Tnemec Series 61-5002
Teneme-Liner.

Finish Coating- One coat (4 to 6 mils DFT) Tnemnec Series 61-5001
Teneme-Liner.

Total System Thickness: Per manufacturees recommendations

PART 3: EXECUTION

3-1 PREPARATION

A. General: Surfaces to be coated shall be clean. Before applying coating or surface
treatments, oil, grease, dirt, rust, loose iniliscale, old weathered coatings, and other
foreign substances shall be removed exccept as specified. Oil and grease shall be
removed before mechanical cleaning is started. Where mechanical cleaning is
accomplished by blast dleaning, the abrasive used shall be washed, graded, and
free of contaminants which might interfere with the adhesion of the coatings.

Clean cloths and clean fluids shall be used in solvent cleaning. Cleaning and
painting shall be scheduled so that dust and spray from the cleaning process will
not fall on wet, newly painted surfaces, hardware, electrical fixtures, or surfaces
which are not to be coated.

Contractor shall demonstrate that field coating is compatible with factory coating
by applying small test patches of specified coating over shop coating.
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portions of surface preparation specifications of 'the Steel Structures Painting
Council (SSPC). Specific applicable standards are specified in each coating system.
The solvent in solvent cleaning operations shall be as recommended by the
manufacturer.

Preparation of metallic surfaces shall be based upon comparison with SSPC-Vis-i-
6717 (ASTM D)220), arnd as described herein. To facilitate inspection, the Contractor
shall prepare test panels in accordance with Paragraph 1-10.

Except as noted, surface preparation for galvanized metal, aluminum, copper, and
brass shall be in accordance with SSPC SP-1 (solvent cleaning) and passivated in
accordance with the coating manufacturees written instructions.

C. Preparation of Concrete, Masonry and Plaster Surfaces: Loose concrete and latency
shall be removed by sandblasting and chipping. Voids and cracks shall be repaired
by removing loose material and patching with neat cement, mortar, plaster,. or
other approved material similar in composition to the base material. Patches shall
conform to the adjacent surface geometry and texture so as to be indistinguishable
after coating. Patching materials shall be allowed to cure as recommended by the
manufacturer or in conformance with the requirements of Section 03310.

Unless otherwise specified, aurfaces which are to be coated shall be allowed to age
for at least 28 days and allowed to dry to the moisture content recommended by
the coating manufacturer. Moisture content shall be tested by the Contractor with
a Delmhorst Instrument Company moisture detector, or equal. In addition, the
surfaces shall be brush treated with a 10 percent muriatic acid solution and
thoroughly flushed with water after 10 minutes. (Ten percent acid solution is
commercial solution; 30 percent is diluted 2 water to 1 acid.)

Surfaces shall be cleaned by washing and scrubbing with clear water to remove
foreign and deleterious substances.

3-2 APPLICATION

A. Workmanship: Coated surfaces shagl be free from runs, drops, ridges, waves, laps,
and brush marks. Coats shall be applied so as to produce an even film of uniform
thickness completely coating comners and crevices. Painting shall be done in
accordance with the requirements of SSPC Paint Application Guide.

Each coat of paint shall be applied evenly and sharply cut to line. Care shall be
exercised to avoid overspraying or spattering paint on surfaces not to be coated.
Glass, hardware, floors, roofs, and other adjacent areas and installations shall be
protected by taping, drop cloths, or other suitable measures.
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B. Paint Properties, Mixing, and Thinning- After application, paint shall provide a

satisfactory film and smooth even surface. Flossy undercoats shall be lightly
sanded to provide a surface suitable for the proper application and adhesion of'
subsequent coats. Paints shall be thoroughly stirred, strained, and kept at a
uniform consistency during application. Coatings consisting of two or more
components shall be mixed in accordance with the manufacturer's instructions.
Where necessaryto suit the conditions of the surface, temperature, weather, and
method of application, the paint may be thinned immediately prior to use by the
addition of not more tH= one pint of the proper thinner per gallon. Unless
otherwise specified, paint shall not be reduced more than necessary to obtain the
proper application characteristics. Thinner shall be as recommended by the coating
manufacturer.

C. Atmospheric Conditions: Unless otherwise specified or required for certain water-
thinned paints, paints shall be applied only to surfaces that are dry, and only
under such combinations of humidity and temperature of the atmosphere and
surfaces to be painted as will cause evaporation rather than condensation. Paint
shall not be applied during rainy, misty weather, or to surfaces upon which there
is frost or moisture condensation. During damp weather, when the temperature of
the surface to be coated is within 1O F of the dew point, the surfaces shall be
heated to prevent moisture condensation thereon. Bare metal surfaces, except
those which may be warped by heat, may be dried by flame-heating devices
immediately prior to paint application. During painting, and for a period of at
least 8 hours after the paint has been applied, the temperature of the surfaces to be
painted, the painted surfaces, and the atmosphere in contact shall be maintained at
or above 40*F and 1O"F above the dew point. During application, paint shall be
approximately the same temperature as that of the surface on which it is applied.
Fans or heaters shall be used inside enclosed areas where conditions causing
condensation are severe.

D. Shop Preparation and Priming- Where specified, components may be shop
primed. Surface preparation and priming shall be in accordance with the
applicable coating specification. Shop primer shall be of the type specified and
from the same manufacturer as the subsequent field applied coatings.

E. Method of Paint Application: Where two or more coats are required, alternate
coats shall contain sufficient compatible color additive to act as indicator of
coverage, or the alternate coats shall be of contrasting colors. Color additives shall
not contain lead or any lead compound which may be destroyed or affected by
hydrogen sulfide or any gas likely to be found in wastewater treatment plants.
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acceptable, shall be touch-up primed and painted with two coats of the specified
coating system to match the color scheduled. This does not apply to electrical and
instrumentation equipment specified in Divisions 11, 13, and 16.

Paint shall not be applied to a surface until it has been prepared as specified.
Unless otherwise specified, the primer or first coat shall be applied by brush to
ferrous surfaces, except subsequent coats far blast-cleaned ferrous surfaces, which
may be either brush or spray applied. Unless otherwise specified, prime and finish
coats shall be applied at the rate recommended by the manufacturer for the service
involved. After the prime coat is dry, suction Spots shall be touched up before
succeeding coats are applied. Unless otherwise specified, coats for concrete and
masonry shall be brushed or rolled.

Unless otherwise specified, finish coats shall not be applied until other work in the
area is complete, and until the prime and intermediate coats have been inspected.

F. Film Thickness and Continuity: Coating system thickness is the total thickness of
primer and finish coats and does not include passivators or sealers.

The surface area covered per gallon of paint for various types of surfaces shall not
exceed that recommended by the manufacturer.' The first coat on metal surfaces
refers to the first full paint coat and not to conditioning or other pretreatment
applications. Unless otherwise specified, the average total thickness (dry) of any
completed protective coating system on exposed metal surfaces shall not be less
than 1.25 mils; per coat. The minimum thickness at any point shall not deviate
more than 25 percent from the required average. Unless otherwise specified, no
less than two coats shall be applied.

G. Special Requirements: Hangers-and supports shall be coated, except for the final
coat, prior to installation. Except for those to be filled with grout, the underside of
ungalvanized equipment bases and supports shall be coated with at least two coats
of rust inhibiting primer prior to setting the equipment in place. Bolt and bolt
holes in flanges (such as those used with couplings or wafer type valves where
holes and bolts as finally installed will be exposed to weather or moisture) shall be
painted prior to assembly to prevent rusting of the unprotected metal.

3-3 CLEANUP

Upon completion of painting, the Contractor shall remove surplus materials, protective
coverings, and accumulated rubbish, and thoroughly clean all surfaces and repair any
overspray or other paint-related damage.
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3-4 COATING SYSTEMS SCHEDULE

In the following schedule, coating system letters conform to those listed in Part 2-2 of this
Specification.

Unless shown otherwise, surface coatings shall be semigloss, except that ceilings shall be
coated with flat coatings to match wail areas.

Surfaces to be coated and coating systems to be used are described below. The final coat
shall be applied only after all other work, including punch list items, has been completed.

In the following table, the coating system letter (A, B, C, .. ) denotes the generic type of
coating; the number (1, 2,3, ...) denotes the surface; the second number (-I-1, -1-2, etc.), if
used, denotes a special condition such as inside, different mil thickness, and so forth.

Surface Coating System

A. GENERAL:

1. Metal work.

Equipmrent, including metal base and guards;
sluice gates; conduits; piping; appurtenances,
including grilles and louvers; electrical,
pneumatic, and instrumentation control panels
and stations, including supports; precast
concrete for anchors. Refer to equipment
specifications for exceptions.

a. Submerged iron or steel in all tanks and A-I
channels (except stainless and nonferrous).

b. Iron and steel, including nonferrous, B3-1
except stainless, exposed to moisture or
atmosphere.

C. Iron and steel, including nonferrous, B-1
except stainless, interior.

d. Roof mounted equipment items including B-I
ventilation equipment, louvers, pipes,
stacks not otherwise specified, except
aluminum. Includes all ferrous surfaces
and motors inside ventilation equipment
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enclosures. Air blower intake/flters,
silencer and attachments.

e. Piping and conduit, including supports. B-1

2. Concrete, grout, masonry and plaster

a. All concrete within landfill. A-2

b. Other. Unpainted

3. Other materials:

a. Aluminum jacketing on insulated piping Unpainted
systems.

b. Ductwork not exposed to view. Unpainted

B. BUILDINGS:

1.Interior.

a. Concrete and masonry wails, plaster and Unpainted
gypsum board walls.

b. Metal surfaces, including doors and door 5-1
frames, except for aluminum, stainless
steel and anodized finish surfaces.
Exceptions are metal items specified
with factory finish.

2. Exterior

a. Metal surfaces, such as doors and door B-1
frames, except for aluminum and stainless
steel surfaces, except exposed portions
of aluminum cap flashing shall be painted.

- END -
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SECTION 11210

LEACHATE PUMPS

PART 1: GENERAL

1-1 SECTION INCLUDES

A. The submersible pump in the Primary Leachate Collection System. This will be the
principal pump used to remove leachate from the landfill.

B. The self-priming sump pump in the vertical riser of the Primary Leachate
Collection System. This higher capacity pump will be used to remove storm water
from the primary sump.

C. The submersible pump in the Secondary Leachate Collection System. This pump
will be used to remove leachate from the secondary collection system which will
capture any leachate that leaks through the primary system.

D. The transfer pump used to move stored leachate from the leachate temporary
storage tank to highway tank trucks.

1-2 SUB MflTALS

A. Submit detailed information on proposed pumps, motors, materials, connections,
and electrical requirements

B. Submit in accordance with Section 01300.

PART 2: PRODUCTS

2-1 SUBMERSIBLE PUMPS

The submersible pumps for both primary and secondary leachate collection systems shall be
identical The pumps shall be rated approximately as follows:

RATED CAPACIW 10 gpm
TOTAL DYNAMIC HEAD 50 feet

The pump shall be constructed such that all wetted parts are type 316 stainless steel, or
other highly corrosion resistent materials. The pump and motor shall have bearings which
permit the pump to be operated in continuous or intermittent service in the horizontal
position. The external portions of the case shall be free of sharp edges or burrs which
would damage the HOPE slope riser pipes, or which might prevent the free sliding of the
pump along the enclosing pipe. The motors shall be wired to run on single phase 240 volt (3
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wire) service. The submersible pumps shall be GRUNflFOS Model 7503-8, or approved
equal

2-2 SELF-PRIMING SIJMP PUMP

The large capacity sumip pump installed in the vertical riser shall be a self-primdig type,
capable of drawing water 10 ft or more at sea level. The pumps shall be rated approximately
as follows:

RATED CAPACrT Y 150 gpm
TOTAL DYNAMIC HEAD 50 feet

The pump shall be a Gormnan-Rupp Model 92B9B, or approved equal. The pump shall have
all internal wetted parts constructed of type 316 stainless steel.

2-3 TRANSFER PUNT

The transfer pump shall be a horizontally mounted centrifugal type pump. The pump shall
be rated approximately as follows:

RATED CAPACITY 500 gpm
TOTAL DYNAMIC HEAD 50 feet

All the wetted parts of the pump including the interior of the pump case and the impeller
shall be epoxy coated to prevent corrosion. Motor shall be TEFC, 3 phase 230/460 Volt, 10
horsepower minimum. Pump shall be a PACO 4095-7, or approved equal.

2-4 PUMP SCHEDULE

Pump No. Description

W5PI Primary Sump, Submersible
W5P2 Secondary Sump, Submersible
W5P3 Primary Sump, Self Primidng
W5P4 Transfer Pump

2-5 PUMP MARKING

Pumps shall have stainless steel (SS) indented marker plates marked with the pump
number, Panduit Corporation, Catalog No. MMP35O-C or approved equal, held in place with
SS ties, Panduit Corporation, Catalog No. MLT4S-CP or approved equal. Characters shall be
3/16" in height minimum, indented with indenter marker press, Panduit Corporation,
Catalog No. 1MP187, or approved equal.
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3-1 PUMPS

Contractor shall instalI all pumps and motors in accordance with manufacturers'
instructions, as shown on the Drawings. Installation shall include all piping, safety cables,
and wiring.

3-2 ACCEPTANCE TESTING

Contractor shall test pumps in-place to demonstrate their ability to operate at the design
flow rate and dynamic head.

3-3 SPARES

Contractor shall furnish one spare submersible pump, one spare self-priming pump, and one
spare transfer pump. Spare pumps shall be acceptance tested as above.

-END -
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SECTION 13120

CONTROL BUILDING

PART 1: GENERAL

1-1 SECTION INCLUDES

A. Control building to house electrical equipment and control panel for leachate
collection system pumps and ancillary equipment

1-2 RELATED SECTIONS

A. Section 16100 - Basic Materials and Methods

B. Section 08100 - Metal Doors and Frames

1-3 SUBMITTALS

A. Submit shop drawings and other manufacturers' information showing the details of
the proposed control building, hardware, and foundation.

B. Submit manufacturers information supporting the ability of the proposed building
system to support the design loads.

C. Submit in accordance with Section 01300.

1-4 DESIGN LOADS

The building shall be capable of supporting a snow load of 20 psf and a wind velocity of 80
mph. The building shall support live loads, if any, associated with the interior lighting and
electrical and control equipment.

PART 2: PRODUCTS

2-1 PRE-MANUFACTURED METAL BUILDING

A. General: The control building shall be a pre-manufactured metal building with
minimum dimensions as shown on the Drawings.

B. Performance: The metal building shall have a leak free roof and shall be assembled
in a neat and workmanlike manner so as to eliminate unsightly gaps and fitmnent
problems. The building need not be insulated. However, closures are required at
top and bottom of walls to minimize dust entering the building.

WH-C NON-DRAG-OFF 13120-1
923-1030 June 23, 1992

- Golder Associates



Page 62 of 100 of D194030353

WHC-S-045
Revision 1

Page 102

C. Finish: The building finish shall be corrosion resistant-, galvanized steel or
alum-inum or approved equal.

Z-2 HARDWARE

A. Door shall be in conformance with Section 08100, Metal Doors and Frames.

B. Lock and latch mechanism shall consistent with existing Hanford master key

system. Provide 6 keys. Manufactured by Stanley or approved equal.

PART 3: EXECUTION

3-1 GENERAL

Erect building and install hardware in conformance with manufacturers recommnendations.

-END -
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SECTION 13205

LEACHATE TEMPORARY STORAGE TANK

PART 1: GENERAL

1-1 SECTION INCLUDES

Steel tank which will be used for the temporary storage of leachate.

1-2 RELATED SECTIONS

A. Section 09900 - Paint Coating Systems

1-3 SUJBMITALS

A. The Contractor shall submit fabrication drawing(s) for the tank showing the details
of the proposed construction. The tank drawing shall also define the proposed
coating system, lifting points, tank support anchor bolt locations, mechanical level
indicator, insulation, heat tracing, float switch assembly, and other details.

B. Submit in accordance with Section 01300.

PART 2: PRODUCTS

2-1 TANK

Tank Data:

Item Number Required, Description

Diameter 8 ft
Sideshell 25 ft
Capacity 10,000 gal
Rating 25 psi ASME stamped
Tank Material -Carbon Steel, Type A36
Inspection Ports 2 14 x 18 inches
Flanged Nozzles
(125 lb American Standard) 2 4 inch (tank fill and drain ports)

1. 6 inch (high level float)
1 8 inch (float cable)

Tank Coatings
Interior. A-1
Exterior- B-1
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Tank shall be A36 steel with dimensions shown on the approved fabrication drawing(s).
Tank shall be ASME code stamped, rated for the pressure shown above.

2-2 COATINGS

Apply coatings to the exterior and interior of the tank in accordance with Section 09900,
Faint Coating Systems. The interior of the tank shall receive a SYSTEM A-I coating; the
exterior shall receive a SYSTEM B-1 coating.

2-3 LEVEL INDICATOR ASSEMBLY

Provide a mechanical level indicator assembly consisting of:

A. A corrosion resistant float, Type 316 Stainless Steel

B. A stainless steel cable passing through corrosion resistant sheaves.

C. A stationary vertical bar graduated in hundredths of a foot (alternating black and
white), extending over the full depth of the tank, numbered at 0.2 ft intervals or
better.

D. A painter fabricated of corrosion resistant material which clearly indicates the
depth of leachate in the tank.

E. A framework to support the indicator.

PART 3: EXECUTION

3-1 GENERAL

Furnish and install the leachate temporary storage tank as shown on the approved
submittal drawings. All welding to tank wall shall be completed prior to sandblasting
for coating.

3-2 INSPECTION

ASME Code pressure test to be arranged and paid for by tank Fabricator and
Contractor. All welding of tank including connections and details for electrical or pipe
supports, insulation, and cladding shall be completed prior to ASME pressure test.
Contractor shall notify CQA Engineer following coating to allow inspection by CQA
Engineer. Tank shall not be insulated until coating is approved by COTR.

-END.-
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SECTION 13340

PUMP CONTROLS

PART 1: GENERAL

141 SECTION INCLUDES

A. Controls for leachate collection system pumps, alarms, timers, float switches, level
indicators, arnd related equipment

1-2 RELATED SECTIONS

A. Section 16100 - Basic Materials and Methods (Electrical).

1-3 GENERAL REQUIREMENTS

A. The monitoring and control system configurations indicated are diagrammatic. The
locations of equipment are approximate unless dimensioned. The exact locations
and routing of wiring and cables shall be governed by structural conditions and
physical interferences and by the location of electrical terminations on equipment

B. Locate a-nd install all equipment so that it is easily accessible for operation and
maintenance.

C. The Contractor shall coordinate the work specified in this Section so that a
complete instrumentation and control system for the facility will be provided and
will be supported by accurate shop and record drawings.

1-4 FUNCTIONAL OBJECTIVES

During normal operation, the control of the pumps is done automatically by the control
panel. The low capacity primary submersible pump is normally switched on when a rising
leachate level is sensed by the transducer and current sensitive relay; it is switched off when
a low level is sensed. The secondary submersible pump control is similar. These on/off
levels are adjustable at the control panel through adjustment of the current sensitive relay
controlled by current from the level transducer. The high capacity self-priming primary
pump has independent high and low on/off levels controlled by mercury float switches in
the vertical riser pipe. The levels are adjusted by physically moving the position of the float
switches. Each of the transducedlevel sensor systems will have an LCD indicator on the
front of the panel indicating the depth of water, in inches. All sump leachate pumps will be
equipped with hand-off-auto switches. In the auto position, all pumps will be shut off by
either a high tank level or a low water level. The sump leachate pumps will have panel
mounted failure and run lights. The transfer pump will have an ONOFF switch and motor
starter located at the pump, without automatic shutoff (except thermal). The control
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building will be provided with a rotating beacon on the roof, to be activated by either a
pump failure or a high tank level.

Leachate flow will be monitored by an accumulating turbine meter on the discharge line.

1-5 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS

A. The equipment, materials, installation, and other work shall conform to all
applicable regulations, standards, specifications, and codes which are current as of
the date of the final inspection for this work. Such documents include, but not
limited to, those which are established by the following sources:

L. Instrument Society of America (ISA).

2. American Petroleum Institute (API).

3. National Electrical Manufacturers Association (NEMA).

4. Occupational Safety and Health Administration (OSHA).

5. American National -Standards Institute (ANSI).

6. Military Standards (MIL Standards).

7. National Fire Protection Association (NFPA).

8. Scientific Apparatus Makers Association (SAMA).

9. Institute of Electrical and Electronic Engineers (IEEE).

10. National Electrical Code (NEC).

11. Insulated Cables Engineers Associates (ICEA).

12. Local Power and Telephone Companies.

13. Local Authorities having jurisdiction over the work.

1-6 SUBMITTALS

A. Submit detailed drawings and detailed manufacturers' information describing the
proposed control panel and associated devices. The design shall be consistent with
the logic presented on the Drawings, which is included in order to show the
intended control logic and not as a specific wiring diagram. Interface between
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related to the instrumentation and control system shall be included in the shop
drawing submidttal

B. Submidt details of the electrical system and pump controls to support Acceptance
Test Procedure WHC-SD-W025-ATP-001.

C. Prepare and submit record drawings, spare parts lists, and O&M manuals in
accordance with Sections 16010 and 01300.

D. Submit in accordance with Section 0130.

PART 2: PRODUCTS

2-1 GENERAL

A. AUl meters, instruments, and other components shall be the most recent fieldproven models marketed by their manufacturers at the time Of submittal of the
shop drawings unless otherwise specified to match existing equipment

B. All panel mounted instruments shall have matching style and general appearance.
Instruments performing similar functions shall be of the same type, model, or class,
and shall be from one manufacturer.

C. All instrumentation shall be suitable for operation in the ambient conditions at theequipment installation locations. Heating, cooling, and dehumidifying devices shallbe incorporated with the outdoor instrumentation in order to maintain it within itsrated environmental operating ranges. The Contractor shall furnish and install allpower wiring for these devices (e.g., heaters, fans, etc.). NEMA rated enclosures
suitable for the environment shall be furnished.

D. Analog measurements and control signals shall be electrical as indicated herein,
and shall vary in direct linear proportions to the measured variable, except as
noted. Electrical signals outside of control panel(s) shall be 4 to 20 milliamperes dcexcept as noted. Signals within enclosures shall be 1-5 volts dc. Dropping resistors
shall be installed at all field side terminations in the control panels to ensure loop
integrity.

E. All power supplies shall have an excess rated capacity of 40 percent.

F. The power source or branch supply to each control and analog loop shall be
individually fused and disconnectable.
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G. Equipment or methods requiring redesign of any project details are not acceptable

without prior approval of the COTR. Any changes associated with a proposed
alternative shall be at no additional cost to the Owner. The required approval shall
be obtained in accordance with Section 01300, Submnittals.

2,2 GENERAL INSTRUTMENTATION ENCLOSURE COMPONENTS

A. Signal Isolators, Converters, and Power Supplies: Signal isolators shall be
furnished and installed in each measurement and control loop, wherever required,
to ensure adjacent component impedance match, or where feedback pathis may be
generated, or to ensure system integrity thereby allowing any signal receiving
component to be removed without disabling the entire loop. Signal converters
shall be included where required to resolve any signal level incompatibilities.
Signal power supplies shall be included, as required by the manufacturei's
instrument load characteristics, to ensure sufficient power to each loop component.

B. General Purpose Relays: General purpose relays in the control panel(s) shall be
plug-in type with contacts rated 10 amperes at 120 volts ac. Quantity and type of
contacts shall be as shown on the Drawings. Each relay shall be enclosed in a clear
plastic heat and shock resistant dust cover with an LED indication of relay
actuation. Sockets for relays shall have screw type terminals. Relays shall be IDEC,
Potter and Brumfield Type KRP or KIJP, Square D Type K, or equal.

C. Time Delay Relays: Time delay relays shalt be pneumatic on-delay or off-delay
type with contacts rated 10 amperes at 120 volts ac. Units shall include adjustable
dial with graduated scale covering the time range in each case. Time delay relays
shall be IDEC, Agastat Se6ries 7000, Omron Type ATSS, or equal.

D. Slave Relays: Additional relays (slave relays) shall be installed and wired when the
number or type of contacts shown exceed the contact capacity of the specified
relays and timers.

E. Selector Switches: Selector switches shall be of the rotary type with the number of
positions as shown on the Drawings. Color, escutcheon engravings, contact
configurations, and other features shall be as shown. Devices shall be IDEC,
Cutler-Hamnmer Type E-24, General Electric Type CR104, or equal.

F. Pushbuttons and Indicating Lights: Pushbuttons and indicating lights shall be
round configuration. Indicating lights shall be push-to-test. Details including
colors, engravig, contacts, and other features shall be as shown on the submittal.
Devices shall be IDEC, Cutler-Hammer Type, General Electric Type, or equal.

G. Circuit Breakers: Circuit breakers shall be single pole, 120 volt, 15 ampere rating or
as required to protect wires and equipment and mounted inside the panels as shown.
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H. Terminal Blocks: Terminal blocks shall be molded plastic with barriers and box-

clamp terminals, and shall be rated 15 amperes at 600 volts. White marking strips,
fastened securely to the molded sections, shall be provided, and wire numbers or
circuit identifications shall be marked thereon with permanent marking fluid.
Terminal blocks shall be General Electric Type CR 151AI with mounting rack,
equivalent by Cinch-Jones, or equal.

L Signal and Control Circuit Wiring:

1. Wire type and sizes: Conductor shall be flexible stranded copper machine tool
wire; these shall be UL listed Type MTW and shall be rated 600 volts. Wires
for instrument signal circuits and alarm input circuit shall be No. 18 AWG. All
other wires, including shielded cables, shall be No. 16 AWG minimum.

2. Wire Insulation Colors: Conductors supplying 120 volts ac power on the line
side of a disconnecting switch shall have black insulation for the ungrounded
conductor. Grounded circuit conductors shall have white insulation.
Insulation for ungrounded 120 volt ac control circuit conductors shall be red.
All wires energized by a voltage source external to the control panel(s) shall
have yellow insulation. Insulation for all dc conductors shall be blue.

3. Wire Marking: Each signal, control, alarm, and indicating circuit conductor
connected to a given electrical point shall be designated by a single unique
number which shall be shown on all shop drawings. These numbers shall be
marked on all conductors at every terminal using white numbered wire
markers which shall be plastic-coated cloth, Brady Type B-500, Thomas and
Betts "E-Z Code", or equal or shall be permanently marked heat-shrink plastic.

2-3 ALARM BEACON

Provide an amber strobe light suitable for outdoor installation, Graingers 4A966 or approved
equal conforming to the requirements of Hanford Site Standards.

2-4 ENCLOSURE

The control panel shall be enclosed in a NEMA TYPE 4X steel cabinet, 14 gauge steel
construction, similar to Hoffman A-36H3OBLP or approved equal. The size of the enclosure
shall be sufficient to contain all the necessary controls.

2-5 PANEL MOUNTED DEVICES

The lights and switches mounted on the panel front (the door) shall be 1 1/8 inch diameter
IDEC, Telemechanique, or approved equal. Each panel mounted device shall have a label

WHC NON-DRAG-OPF 13340-5
923-1030 June 23, 1992

Golder Associates



Page 70 Of 100 of D194030353

W1HC-S-045
Revision 1

Page 110
permanently affixed to the panel front which describes the device function or meaning.
These labels shall be engraved laminated plastic or metal with cushioned adhesive backs.

Z-6 SUB-PANEL LABELS

All devices mounted on the subpanel shall. be labelled using embossed tape or other semi-
permanent material. The labels shall be consistent with the labelling system used in the shop
drawings and wiring diagrams.

2-7 FLOAT SWITCHES

Float switches used in the primary sump and in the leachate temporary storage tank shall be
sealed mercury switches with all non-metallic wetted parts, NORKEN FG88 point switch
combination (ZI-Tech Instrument Corp.), or approved equal.

2-8 TRANSDUCERS AND METERICONTROLLERS

The level sensing transducers shall be constructed of 316 stainless steel with maximum
diameter of 1.5 inches. The operating range shall be 0 to 6 psi with an accuracy not less than
±0.5% of full scale. Each transducer shall be mounted in an external flush-joint semi-ridged
plastic pipe (PVC threaded flush joint well pipe or equal) for insertion into the level sensor
pipe.

The meter/controller shall have outputs from two relays, one adjustable to the "pump stare~'
level and the second adjustable to the "PUMP stop" level. Relays shall be adjustable over the
full ran~ge of current The meter/controiler shall display the water level in inches; the
indicator shall be mounted on the face of the control panel.

The transducer shall be AMETEK Model 57SP and the meter/controller shall be AMETEK
Model 572, or approved equal.

2-9 PROGRAMMABLE LOGIC CONTROLLER (PLC)

The Contractor may substitute a PLC in place of the relays, timers, and other control devices
shown on the control Drawing. The PLC shall be supplied with a hand-held field
programmer and memory modules such that the system can be monitored and
reprogrammed in the field. PLCs shall be IDEC, Gould/Modicon, or approved equal.

2-10 TIMER

The 24-hour interval timer shall be a single channel digital time switch with LCD display for
mounting inside the control panel, MaxiRex 51)1 by Grenmont Controls, Inc., or approved
equal.
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3-1 FABRICATION AND INSTALLATION

Following the receipt of an approved submittal in accordance with Section 01300, the
Contractor shall fabricate the control system as shown on the approved drawings. The
Contractor shall install the controls and perform all necessary field electrical work to connect
the local and remote control devices.

3-2 CONTROL PANEL SIGNAL AND CONTROL CIRCUIT WIRING

A. Wiring Installation:

1. All wires shall be run in plastic wireways except field wiring, wiring run
between mating blocks in adjacent sections, wiring run from components on a
swing-out panel to components on a part of the fixed structure, and wiring
run to panel-mounted components.

2. Wiring run from components on a swing-out panel to other components on a
fixed panel shall be made up in tied bundles. These bundles shall. be tied with
nylon wire ties, and shall be secured to panels at both sides of the "hinge loop'
so that conductors are not strained at the terminals.

3. Wiring run to control devices on the front panels shall be tied together at
short intervals (6 inches maximum) with nylon wire ties and secured to the
inside face of the panel using adhesive mounts..

4. Wiring to rear terminals on panel-mount instruments shall be run in plastic
wireways secured to horizonta brackets run above or below the instruments
in approximately the same plane as the rear of the instruments.

5. Conformance to the above wiring installation requirements shall be reflected
by details shown on the shop drawings.

B. Wire Marking-

1. Instrument signal circuit conductors shall be tagged with unique multiple digit
numbers, consistent with Section 16100 Part 3-8.

2. Black and white wires from the circuit breaker panelboard shall, be tagged
including the I- or 2-digit number of the branch circuit breaker.
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3-3 INSTALLATION, CALIBRATION, TESTING, START-UP, AND INSTRUCTION

A. General: All systems specified in the applicable Sections of Division 13 shall be
installed, connected, calibrated, and tested by the Contractor as described below.

B. Installation and Connection: The installation personnel shall be provided with a
final reviewed copy of the shop drawings and data. All external wiring shall be
installed in conformance with Section 16100, Basic Materials and Methods.

1. The instrument process sensing lines and air signal tubing shall, in general, be
installed in a similar manner to the installation of conduit specified under
Section 16100. Individual tubes shall be run parallel and near the surfaces
from which they are supported. Supports shall be used at intervals of not
more than 3 feet of rigid tubing.

- 2. Bends shall be formed with the proper tool and to uniform radii and shall be
made without deforming or thinning the walls of the tubing. Plastic clips shall
be used to hold individual plastic tubes parallel. Ends of tubing shall be
square-cut and cleaned before being inserted in the fittings. Bulkhead fittings
shall be provided at all panels requiring pipe and/or tubing entries.

3. The. Contractor shall have a technical field representative instruct these
installation personnel on any and all istallation requirements. Thereafter, the
technical field representative shall be readily available by telephone to answer
questions and supply clarification when needed by the installation personnel.

4. After all installation and connection work has been completed, the technical
field representative shall check it for correctness, verifying polarity of electric
power and signal connections, making sure all process connections are free of
leaks, and all other similar details. The technical field representative shall
certify in writing to the Contractor that for each loop or system checked out,
all discrepancies have been corrected by the installation personnel.

S. The Contractor shall bear all costs and provide all personnel, equipment, and
materials necessary to implement all activities specified herein.

3-4 FLOAT SWITCHES

Install the "pump off" float switch in the leachate collection well at a level such that the
switch opens when the leachate level is 6 inches deep. Install the "pump on" switch 24
inches above the *pumnp off" switch. Install the "tank high level" switch in the leachate
temporary collection tank to close when the leachate level is 12 inches from the top of the
tank. Switch levels may be modified as directed by the COTR.
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When installing float switches in th~e leachate collection well, provide at least 24 inches of
wire coiled in housing so switches may be towered if required.

3-5 ACCEPTANCE TESTING

Perform acceptance testing of leachate pumps and control system in accordance with
Acceptance Test Procedure WHC-SD-W025-ATP-O0l.

-END -
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SECTION 15060

PIPING AND PIPE FITrfN~GS

PART 1: GENERAL

1-1 SECTION INCLUDES

All I-DPE, stainless steel, and other piping included in the leachate collection and removal
system

1-2 REFERENCES

All pipe materials and methods shall conform to applicable requirements of documents listed
below. In case of conflict between this Section and the listed documents, the requirements
of this Section shall prevail.

ANSI A13.1 Piping and Piping Systems
ANSI A74 Cast Iron Soil Pipe and Fittings
API 1104 Welding of Pipeline and Related Facilities
ASME Boiler Code (Class I)
ASME 52.1 Pipe Threads (except Dryseal)
ASME B16.1 Cast Iron Pipe Flanges and Flanged Fittings
ASME 531.1 Power Piping
ASME B31.3 Chemical Plant and Petroleum Refinery Piping
ASTM A53 Specification for Pipe, Steel, Black and Hot-Dipped, Zinc Coated

Welded and Seamless
ASTM A312 Seamless and Welded Austenitic Stainless Steel Pipe
ASTM A403 Wrought Austenitic Stainless Steel Piping Fittings
ASTM D2683 Specification for Socket-Type Polyethylene Fittings for Outside

Diameter-Controlled Polyethylene Pipe and Tubing
ASTM D3261 Specification for Butt Heat Fusion Polyethylene (PE) Plastic Fittings

for Polyethylene (PE) Plastic Pipe and Tubing
ASTM F477 Elastomeric Seals (Gaskets) for joining Plastic Pipe
AWWA C101 Standard for Thickness Design of Cast Iron Pipe
AWWA C110 Standard for Cray Iron and Ductile Iron Fittings, 2-inch through 48-

inch, for Water and Other Liquids
AWWA C11i Standard for Rubber Gasket Joints for Ductile Iron and Gray Iron

Pressure Pipe and Fittings
AWWA C115 Standard for Flanged Cast Iron and Ductile Iron Pipe with Threaded

Flanges
AWWA C151 Standard for Ductile Iron Pipe, Centrifugally Cast, in Metal Molds or

Sand Lined Molds for water and Other Liquids
AWWA C200 Standard for Steel Water Pipe, Six Inches and Larger
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Pipelines - Enamel and Tape - Hot Applied

AWWA C206 Standard for Field Welding of Steel Water Pipe
AWWA C207 Standard for Steel Pipe Flanges for Waterworks Service - Sizes 4-inch

through 144-inch
AWWA C606 Standard for Grooved and Shouldered-type Joints
AWWA M11 Steel Pipe / A Guide for Design and Installation
CISDI 301 Standard for Cast Iron Soil Pipe
UPC (1985) Uniform Plumbing Code

1-3 RELATED SECTIONS

A. Section 16859 - Electrical Heat Trace.

B. Section 15250 - Tank and Piping Insulation.

C. Section 02725 - HDPE Pipe and Flatstock.

1-4 SUJBMITTALS

A. Submit shop drawing(s) showing discharge piping from leachate temporary storage
tank through transfer pump to final discharge fitting.

B. Submit shop drawing(s) for the HDPE piping and valves between crest wall and
leachate temporary storage tank. Drawing shall include flanged connections for
each HDPE pipe on tank side of wall to accommodate pipe disconnection for
pump retrieval.

C. Submit manufacturer'smaterial certification for stainless steel pipe.

D. Submit in accordance with Section 01300.

PART 1 PRODUCTS

2-1 PIPE

A. HDPE Pipe - See Section 02725, HDPE Pipe and Flatstock.

B. Stainless Steel Pipe - All pipe identified on the Drawings as stainless steel shall be
Schedule 40 Type 316 Stainless Steel, conforming to ASTM A312 and ASTM A403.
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1. General

Pipe shall be handled and installed in accordance with AWWA M11, Chapter
16. Welded joints shall be in accordance with AWWA C206 and the
manufacturer's recommendations.

2 Pipe Welding

Pipe shall be welded by ASME Section 9-certified welders using shielded metal
arc, gas shielded arc, or submerged arc welding methods. Each welder's
certificate shall be provided to the Construction Manager prior to that welder
working on the job. Welds shall be in accordance with the requirements of
ASME Boiler Code (Class I) and API 1104.

2-2 INSULATION

Conform to Section 15250 - Tank and Piping Insulation.

2-3 ELECTRICAL HEAT TRACE

Conform to Section 16859 - Electrical Heat Trace.

2-4 FITTINGS

All wetted surfaces of fittings shall be HDPE or Type 316 stainless steel, or other approved
corrosion resistant material.

Standard fittings and special fittings shall be manufactured from the same class of material
as the associated pipe and shall be fully compatible.

Fittings shall be manufactured in accordance with ASTM D2683 or ASTM D3261. Fabricated
fittings shall be pressure rated to match the system piping.

2-5 FLANGE GASKETS

When connecting flanges requiring gaskets, W'6 thick neoprene or approved equal shall be
used.

2-6 COUPLINGS

A. HDPE Pipe: Joining of HDPE pipe to HDPE pipe or fittings shall be done in
accordance with Specification 02725. Couplings of HDPE pipe to pipes or fittings shall
be flanged, using flanged coupling adapters and ANSI backup rings rated equal to or
greater than the system design pressure for the piping.
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be done by welding or by flanged connections. Flanges shall be rated for a working
pressure equal to or greater than the system design pressure.

C. Dissimilar Pipe Materials: Where pipes, nozzles, or fittings of different materials are
connected, the coupling shall be a flanged connection.

D. Flanged Bolts: Flanged joints shall use grade 2 or higher steel bolts. Gaskets shall be
required when joining to non-polyethylene materials. In all cases, the bolts shall be
evenly torqued using a crossing pattern to gradually tighten lug nuts. Flanged joints
shall be retorqued after one hour or more has passed.

2-7 DISCHARGE FITTING

The discharge end of the transfer pump discharge piping shall be equipped with a
ICAMVALQK quick disconnect fitting. Size and model number are shown on the Drawings.

PART 3: EXECUTION

3-1 ACCEPTANCE

A. Pipe Testig- Contractor shall perform all tests specified. Provide all test
equipment including test pumps, gauges, volumetric measuring equipment, and
other equipment required. Pressure gauges used shall be graduated in increments
not greater than 5 psi and shall have range of approximately twice test pressure.
Use only calibrated gauges and instruments. Provide evidence that calibration was
performed within one year of date of use.

Where testing is specified, completed installation shall comply with designated
requirements. Provide replacement materials as may be required to accomplish this
compliance. Specific pipe test schedule is as follows:

PIPE TEST SCHEDULE

Pipin tt rssr Test Duration

HDPE Sump Discharge Piping From 33 psi 1 hr
Crest Pad to Tank

HDPE Leachate Collection (drain pipe) 0, visual only

Stainless Steel Piping - all 33 psi 1 hr
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General procedures shall be as follows:

1. General

During testing, remove from systems all equipment which would be damaged
by test pressure. Replace removed equipment after testing. Systems may be
tested in sections as work progresses; however, any previously tested portion
shall become a part of any later test of composite system. Where new pipe
connects to existing piping, the joint between the two pipes shall be tested.
Correct leaks by remaking joints with new material; makeshift remedies will
not be permitted. Test tim~e will be accrued only while full test pressure is
applied to system.

The Contractor shall be responsible for providing all temporary fittings, plugs,
and thrust blocking for all testing at the specified pressure.

Perform all testing before backfilling, concealing, insulating, or painting.

2. Liquid Systems

Leakage shall be zero for the exposed piping at the specified test pressure
throughout the specified duration. Leakage from buried liquid piping systems
shall be less than 0.05 gallon per hour per inch diameter per 100 feet of buried
piping.

Makeup water will be permitted to maintain test pressure as appropriate. The

volume of makeup water shall be accurately measured and recorded.

B. Valve testing-

1. Test valve bonnets for tightness. Test operate valves from closed to open to
closed position while valve is under piping pressure.

2. Test automatic valves by actuating from fully open to fully closed position.

3-2 CLEANING

A. Clean equipment and materials. Remove foreign materials including dirt, grease,
and other matter.

B. Clean, by flushing, interior of water piping prior to pressure testing. Upon
completion of flushing, completely drain systems at all low points. Remove, clean,
and replace all strainer baskets and refill systems, if appropriate.

WHC NON-DRAG-OFF 15060-5
923-1030 June 23, 1992

Golder Associates



Page 79 of 100 of D194030353

WRHC-S-04:5
Revision 1

Page 119
3-3 DIMENSIONS

Piping dimensions shown on the Drawings are approxcimate. It is the Contractoes
responsibility to furnish and install piping of the proper dimensions, which will properly fit
with the connecting elements, pipes, fittings, tank, pumps, etc.

-END -
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SECTION 15W6

PIPE AND CONDUIT SUPPORT SYSTEMS

PART 1: GENERAL

1-1 DESCRIPTION OF WORK

This Section describes pipe and conduit hangers, brackets, and supports. Pipe and conduit
support system shall be furnished complete with all necessary inserts, bolts, nuts, rods,
washers, structural attachments, and other accessories as shown on the Drawings and as
specified herein.

1-2 SLJBMITALS

A. Manufacturer's technical data for all haungers, brackets, supports.

B. Computations demonstrating that the support system is adequate to meet the test
pressure (33 psi) and dead loads.

C. Fabrication drawings showing location of pipe and conduit supports, including type of
structural and pipe attachments.

D. Submit in accordance with Section 01300.

1-3 REFERENCES

All pipe and conduit support materials and methods shall conform to the most current
versions of applicable requirements in documents listed below. In case of conflict between
this Section and the listed documents, the requirements of this Section shall prevail.

ANSI A13.1 Piping and Piping System
ANSI B31.1 Power Piping
ASME Boiler and Pressure Vessel Code
ANSVMSS SP-58 Pipe Hangers and Supports - Material, Design

and Manufacturer
ANSV/MSS SP-69 Pipe Hanger and Supports - Selection and

Application
UPC Uniform Plumbing Code
ANSI C2 National Electrical Safety Code

C84.1 Electric Power System and Equipment
C136 Roadway Lighting

NFPA 70 National Electrical Code
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PART 2.~ PRODUCTS

2-1 GENERAL

The Contractor shall design, provide, and install pipe and conduit support systems which
include hangers, brackets, supports, anchors, expansion joints, and structural attachments.
The support system shall be pipe rack, trapeze pipe hangers, or individual pipe clamps,
hangers, and supports as specified herein. The support system shall be designed in
conjunction with the pipe and conduit to be supported.

Pipe supports, anchors, and expansion joints have generally not been indicated on the
Drawings. It shall be the Contractors responsibility to provide a complete system of pipe
and conduit supports.

Where pipe transitions are required from one elevation to another, the Contractor shall field
verify and adjust the pipe, conduit, and associated support system to provide a complete,
safe, and satisfactory installation..

2-2 PIPE RACKS AND TRAPEZE HANGERS

Pipe and conduit racks arid- trapeze hangers shall be constructed of galvanized steel
channels, rods, posts, post base, clamps, brackets, fittings, and accessories for supporting
pipes in equipment area as shown. All components for pipe and conduit rack and trapeze
shall be Unistrut or approved equal.

2-3 PIPE CLAMPS AND HANGERS

In area where pipe racks and trapezes are not used, pipe shall be supported with clamp
hanger and stanchion saddle support system. The clamps and hangers shall be fastened to
threaded rods hanging from structural attachments. Pipe supports shall be selected for the
size and type of pipe to which they are applied. Strap hangers will not be acceptable.
Threaded rods shall have sufficient threading to permit the maximum adjustment available
in the support item. All pipe clamps and hangers shall be hot dip galvanized steel.

Pipe and conduit clamps and hangers shall be as manufactured by ITT Grinnell or equal
and shall be as follows:
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Pipe Grinnell
T~e Ph~eSize-- nchies Maera Fgure

Split ring 3/4 to 6 all type 104
Split clamp W2 to 3 all type 138R
Adjustable ring Mi to 6 all type 97
Adjustable ring 3/4 to 4 copper CT-269
Adjustable ring 3/4 to 6 all type 269
Adjustable clevis 4 to 30 all type 260
Adjustable clevis 3/4 to 12 all type with 300

insulation
Pipe clamp 3 to 30 all type 216
Socket clamp 4 to 24 cast iron 590
Stanchion saddle 4 to 12 all type 259
Adjustable saddle support 3 to 24 all type 264
Riser clamp 2 to 8 all type 40

2-4 STRUCTURAL ATI'ACI-IMENTS

Structural attachments shall be concrete insert channels or individual inserts for new
concrete;, surface mounted channel or individual inserts for existing concrete; or where
applicable, steel roof-plate-supported attachments, complete with all accessories required. All
structural attachments including all accessories shall be hot dip galvanized steel and shall be
provided by a single manufacturer. Structural attachments shall be as manufactured by
Unistrut Corporation or equal

2-5 PROTECTION SADDLES

Protection saddles shall be used for protecting pipe insulation against damage at pipe
supports. The nominal thickness of covering shall be the same as that of pipe insulation.
The protection saddles shall be curved carb-6n steel plate and shall be ITT Grinnell Figure
160 through Figure 162 or equal

PART 3: EXECUTION

3-1 DESIGN

Pipe or conduit support system shall be designed in accordance with applicable reference
standards listed in Part 1-3. Pipe and conduit supports shall be designed and selected to
withstand seismic loads for UBC Zone 2, and shall adhere to the following:
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A. Weight balance calculations shall be made to determine the required supporting

force at each pipe support location and the pipe weight at each equipment
location. Design loads for inserts, clamps, and other support items shall not exceed
the manufacturer's recommended loads.

B. Pipe supports shall be able to support the pipe in all conditions of operation. They
shall allow free expansion and contraction of the piping, and prevent excessive
stress resulting from transferred weight being induced into the pipe or connected
equipment Allow clearances for pipe expansion and contraction.

C. Wherever possible, pipe attachments for horizontal piping shall be pipe clamps.
Horizontal or vertical pipes shall be supported at locations of least vertical
movement as practicable.

D. AUl pipe supports shall provide a means of vertical adjustment after erection.

E. Where practical, riser pipe shall be supported independently of the connected
horizontal piping. Pipe support attachments to the riser piping shall be riser
clamps.

3-2 INSTALLATION

Pipe support system shall be installed strictly in accordance with standards and codes
referenced in Part 1-3, piping support system manufacturer's recommendations, and piping
manufacturer's recommendations.

In addition, all piping shall be rigidly supported and anchored so that there is no movement
or visible sagging between supports.

Contact between dissimilar metals, including contact between stainless steel and carbon steel,
shall be prevented. Supports for brass or copper pipe or tubing shall be copper-plated.
Those portions of pipe supports which contact other dissimilar metals shall be rubber or
vinyl coated.

Anchorage shall be provided to resist thrust due to temperature changes, changes in
diameter or direction, or dead ending. Anchors shall be located as required to force
expansion and contraction movement to occur at expansion joints,-loops, or elbows, and as
required to prevent excessive bending stresses and opening of mechanical couplings.
Anchorage for temperature changes shall be centered between elbows and mechanical joints
used as expansion joints. Anchorage for bellows type expansion joints may be located
adjacent to the joint
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Pipe supports and expansion joints are not required in buried piping, but concrete thrust
blocking or other approved anchorage shall be provided as required.

E ND -
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SECTION 15100
VALVES

PART 1: GENERAL

1-1 SECTION INCLUDES

All valves used for control of water and air, manual, electric, hydraulic, and pneumatic
operators; epoxy coating; control units; and appurtenant work. Butterfly valves are covered
separately under Section 15104.

1-2 RELATED SECTIONS

A. Section 15104 - Butterfly Valves

1-3 SUBMfITTALS

A. Submit detailed manufacturer's information on all valves proposed for use.

B. Submit in accordance with Section 0130.

PART 2: PRODUCTS

2-1 VACUUM RELEASE VALVES

Provide vacuum release valves on discharge line of submersible pumps and the transfer
pump discharge line at locations shown on the Drawings. Connect to HDPE piping usingservice saddles. Connect to stainless steel pipe by direct tapping or other method approvedby the COTR. Valves shall be constructed of corrosion resistant wetted parts.

2-2 SOLENOID DRAIN VALVE AND PIPING

Furnish and install an electric solenoid-operated valve for back-draining of leachate to
prevent freezing. Enclosure shall be NEMA4. Wetted parts shall be stainless or
thermoplastic. Orifice size 3W minimum, 115 VAC coil; use ASCO solenoid valve orapproved equal. Tap H-DPE pipe using type 101S saddle, available from Industrial Plastics,Inc., Washougal, WA or approved equal. All connecting piping shall be HDPE or type 316stainless steel; all fittings shall be type 316 stainless steel. Drain piping shall be insulated but
not heat traced.

* WH-C NON-DRAG-OFF 15100-1923-1030 June 23, 1992

Gold., Associates



Page 86 of 100 of D194030353

WHC-S-045
Revision 1

Page 126
2,3 SAMPLE COCKS

Furnish and install K" NPT sample cocks, fabricated of type 316 stainless steel, on tank
discharge piping at the location(s) shown on the Drawings. Sample cocks shall be heat
traced.

2-4 CHECK VALVES

Furnish and install three check valves, one on each of the leachate sump pump discharge
pipes, as shown on the Drawings. Wetted parts shall be type 316 stainless steel, rubber,
thermoplastic, or other approved corrosion-resistent material.

2-5 DRAIN DOWN VALVES AND PIPING

Provide stainless steel or thermoplastic spring-actuated valve which will close against pump
pressure, and open against gravity pressure allowing the piping to drain back into the
sump. Connecting pipe and fittings shall be stainless steel. Valve pipe size shall be YVg
minimum.

2r6 VALVE SCHEDULE

Vlve No.Q Description

W51 1%" primary check valve
W52 1%" secondary check valve
W53 3r primary check Valve
W54 solenoid drain down valve
W55 spring release, drain down valve, Y4" min.
W56 spring release, drain down valve, Y4" min.
W57 Transfer pump isolation valve, 4" manually operated BF

valve, lever actuator (see Section 15104)
W58 Vacuum release valve, primary leachate discharge line
W59 Vacuum release valve, secondary leachate discharge line
W60 Vacuum release valve, transfer pump discharge line

2-7 VALVE MARKING

Valves shall have stainless steel (SS) indented marker plates marked with the valve number,
Panduit Corporation, Catalog No. MMP350-C or approved equal, held in place with SS ties,
Panduit Corporation, Catalog No. MLT4S-CP or approved equal. Characters shall be 3/16" in
height minimum, indented with indenter marker press, Panduit Corporation, Catalog No.'
IMP187, or approved equal.
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3-1 GENERAL

AUl valves shall be installed in accordance with AWWA Standards and manufacturer's
reconurendations.

3-2 SOLENOID DRAIN VALVE AND P[PING

Install solenoid drain valve and piping around 3' diameter check valve such that low spots
are minimidzed. Locate solenoid and piping taps at an elevation about W above invert of 3"
piping.

-END -
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SECTION 15104

BUTTERFLY VALVES

PART 1: GENERAL

1-1 SECTION INCLUDES

Furnishing and installing one manually-operated butterfly valve (WM7 including epoxy
coating, appurtenances, operators, and accessories, for use as the transfer pump isolation
valve.

1-2 SUBMITTALS

A. Submit detailed manufacturer's information on valve proposed for use.

B. Submit in accordance with Section 01300.

PART 2: PRODUCTS

2-1 BUTTERFLY VALVES

A. General: -The butterfly valve shall be 4 inches, manually operated, with a lever
actuator. Butterfly valves shall conform to ANSVAWWA C504 subject to the
following requirements. Flanged valves shall have 125-lb American Standard
flanges and unless otherwise shown, may be either short-bodied or long-bodied.
Shaft seals shall be designed for use with standard split-V type packing, or other
acceptable seal. The interior passage of butterfly valves shall not deviate from the
nominal diameter by more than one inch, nor shall it have any obstructions or
stops.

B. Coating- All corrosive ferrous surfaces of valves, 4-inch and larger, which will be in
contact with leachate, exclusive of flange faces, shall be epoxy-coated with System
A-1 as specified in Section 09900.

C. Manual Operators: Operators shall conform to ANSI/AWWA C504, subject to the
following requirements. Unless otherwise shown, all manually-operated butterfly
valves shall be equipped with a handwheel and 2-inch square operating nut and
position indicator.

D. Suppliers, or Equal:

1. Allis Chalmers
2I De Zurik Corporation
3. Henry Pratt Company
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4. Center Line

E. Valve Marking- Mark valves in conformance with Section 15100.

PART 3: EXECUTION

3-1 INSTALLATION

All exposed butterfly valves shall be installed with a means of removing the complete valve
assembly without dismantling the valve or operator.

-END -
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SECTION 15150

TURBINE METER

PART 1: GENERAL

1-1 SECTION INCLUDES

Furnishing and installing one turbine meter for monitoring the accumulated leachate,

discharged to the leachate temporary storage tank.

1-2 SUBMITTALS

A. Submit product information showing conformance with specifications contained
herein.

B. Submit in accordance with Section 01300.

PART 2: PRODUCTS

2-1 PERFORMANCE

The turbine meter shall be capable of measuring the accumulated flow through the meter
with an accuracy of t 1.5% at flow rates from 5 gpm to 160 gpm. A flow rate indicator is
not required. End connections shall be flanged. Provide reducers and/or adapters as
necessary to mate with adjacent pipe.

2-2 MIANUFACTURERS

Hersey or Rockwell, or approved equal.

PART 3: EXECUTION

Install turbine meter in accordance with manufacturers' recommendations.

-END -
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SECTION 15250

TANK AND PIPING INSULATION

PART 1: GENERAL

1-1 DESCRIPTION OF WORK

Contractor to furnish and install insulation on leachate storage tanks, mnetallic discharge
piping, and transfer pump.

1-2 STANDARDS

Premolded fiberglass insulation shall conform to the requirements of FEDSFEC HH-1-558

and ASTM C335.

1-3 SUBMITTALS

A. Submit manufacturer's product data and technical information.

B. ,Submit evidence or certification of compliance with the above standards.

C. Submit in accordance with Section 01300.

PART 2: PRODUCTS

Z-1 GENERAL

Piping insulation shall be tubular and prepared for simple installation. Insulation for Vessels
and appurtenances shall be in a form suitable for installation directly onto the equipment
Insulation shall include insulating material, protective jackets, flashing, and other materials
as required for a complete and vaporproof system.

2-2 INSULATION

A. Pipe Insulation: The pipe insulation shall be premolded fiberglass type in
accordance with the required specifications. Minimum thickness shall be 2 inches.

B. Tank Insulation: Premnolded fiberglass 3 inches thick, 3# board.

2-3 PROTECTIVE JACKET

A. Generak A protective jacket shall be provided to prevent damage to the vapor
barrier. Protective jackets shall be fabricated from aluminum or polyvinyl chloride
(PVC) materials as specified.
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B. Aluminum Jacket- Aluminum jackets shall be fabricated from plain finish

aluminum sheet conforming to ASTM 5209, alloy 5005, temper H16, with integral
vapor barrier.

Jackets shall be 0.016 inch thick. Jackets shall be designed to provide a positive
weatherproof seal along the entire length of the jacketL

Jackets for valves, fittings, pipeline appurtenances, and vessels shall be fabricated of
0.20-inch thick sheets for insulation O.D. 12.75 inches and smaller, and 024-inch
thick sheets for insulation O.D. larger than 12.75 inches.

Sheet metal screws shall be 6062-T6 aluminum, anodized 2024 aluminum, or Type
300 or 400 series stainless steel of adequate strength. For outdoor service, all screws
shall be pan-head and furnished with neoprene washers attached.

- Strap fasteners for securing jacketing shall be made from aluminum or stainless
steel and installed over outside diameters as follows:

1. Pipe jackets - 0.16 by 2-inch aluminum alloy snap strap with 0.015 by 1/2-inch
type 302 stainless steel band.

2. Fabricated jackets 1275 inches and less - 0.020 by 1/2-inch bands,

3. Fabricated jackets 14 inches to 36 inches - 0.020 by 3/4 inch bands.

4. Fabricated tank jacket - 0.020 by 3/4-inch stainless steel expansion-type bands.

C. Polyvinyl Chloride Jacket The minimum jacket thickness shall be 60 mils. All PVC
shall conform to ASTM D1784, Class 12454-B. Joint tape shall be vinyl, 10 mnils
thick. Fittings, valves, flanges, and other similar items shall be jacketed with 15
mils thick premolded PVC. PVC jacketing and tape shall be spray-coated to match
PVC jacket color.

D. Shields: Shields for the protection of insulation at hangers and supports shall be

16-gage aluminum sheet, 9 inches long and formed into a half cylinder.

2-4 FLASHING

Flashing shall include aluminum caps, sealant, and reinforcing as required. Aluminum caps
shall be 0.02D inch thick and shall be cut to completely cover the insulation. Sealants for
insulation shall consist of manufacturer's adhesive.

Reinforcement, if required, shall be wire mesh or as recommended by the insulation
manufacturer.
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FPRT 3: EXECUTION

3-1I[NSTALLATION~

Insulation shall be installed in accordance with the manufacturer's recommendations and the
above referenced standards. Insulation shall be applied over clean, dry surfaces with all
joints butted firmly together. Aluminum jacket used for pipe exposed to weather shall be
completely sealed so as to be leak proof.

Insulation shall be provided with metal shields at each pipe support. Shield inside faces
shall be coated with insulation adhesives to prevent movement. No strapping will be
required.

-END -
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SECTION 16010

GENERAL PROVISIONS

PAR~T 1: GENERAL

1-1 GENERAL

.All work in Division 16 and related work in other Divisions shall conform to these General

? rovisions.

1-2 SCOPE OF WORK

It is the intent of this Division of the Specifications and the accompanying Drawings to
describe and provide for furnishing, installing, testing, and placing in satisfactory and fully
operational condition all equipment, materials, devices, and necessary appurtenances to
provide a complete electrical system, together with such other miscellaneous installations
and equipment specified below and/or shown on the Drawings. The work shail also include
all materials, appliances, and apparatus not specifically mentioned in the Specifications or
shown on the Drawings, but which are necessary to make a complete, fully operational
installation of all electrical systems. Equipment and devices furnished and installed under
other Divisions of this Specification shall be connected under this Division. The Drawings
and Specificatians'are complementary and what is called for in either is binding as if called
for in both.

1-3 WORK IN OTHER DIVISIONS

See all other Divisions of these Specifications for other work required for Division 16.

1-4 CODES AND REGULATIONS

A. If any conflict occurs between government adopted code rules and this
Specification, the codes are to govern. Nothing in the Drawings and Specifications
shall be construed to permit work not conforming to the governing codes. This
limnitation shall, not be construed as relieving the Contractor from complying with
arny requirements of the Drawings or Specifications which may be in excess of
requiremnents of the above mentioned governing codes and rules and not contrary
to same.

B. The electrical systems shall be installed based on the most current versions of the
following Standards:

All applicable Hanford Plant Standards
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NFPA 70 National Electrical Code as adopted and amended by the State

of Washington or Local Jurisdiction

ANSI C2 National Electrical Safety Code.

The Contractor shall familiarize himself with the detailed requirements of these
standards and any local codes and ordinances as they affect the installation of
specific electrical systems.

1-5 COORDINATION

A. The Contractor responsible for accomplishing Division 16 work shall coordinate his
work with that of the other Contractors and/or other trades doing work on the
project and shall examine all Drawings and Specifications of other trades for
construction details and necessary coordination.

B. Obtain submittals and shop drawings of all equipment with electrical connections
furnished under other Divisions of the Specifications. Provide all wiring in
accordance with requirements indicated. Advise the Construction Manager of any
changes which may affect the contract price.

C. Special attention is called to the following items, and all conflicts shall'be resolved
prior to installation:

1. Recessing and concealing electrical materials in concrete construction, precast
construction, or similar construction.

2. Electrical characteristics WII, KVA, voltage, phase) of actual equipment
furnished under other Divisions being different from that shown on the
electrical Drawings.

D. The Contractor will not be paid for relocation of work, cutting, patching, and
finishing required for work requiring reinstallation due to lack of coordination
prior to installation.

1-6 CONTRACT DRAWINGS

A. Raceways, boxes, and ground connections are shown diagrammatically only and
indicate the general character and approximate location. The layout does not
necessarily show the total number of raceways or boxes for the circuits required,
nor are the locations of indicated runs intended to show the actual routing of the
raceways. The Contractor shall furnish, install and place in satisfactory condition
all raceways, boxes, conductors, connections, and all other materials required for
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the electrical systems shown or noted in the contract documents to be complete,
fully operational, and fully tested upon completion of the project.

B. The Drawings do not show all requirements of the Specifications.

C The horsepower of motors and apparatus wattages shown on the Drawings are
estimated requirements of equipment furnished under other Divisions of this
contract and bid shall be based on these sizes. Overload elements shall be
provided to suit actual equipment nameplate current.

1-7 RECORD DRAWINGS

In conformance with Section 0130, continually record the actual electrical system(s)
installation on a set of prints kept readily available at the project during construction. These
prints shall be used for this purpose alone. Accurately locate with exact dimensions all
underground and under-slab raceways and stub-outs. At the completion of the work,
Contractor shall furnish a set of reproducible record drawings (xerox type) and the set of
mark-ups. Final payment to the Contractor will not be authorized until these prints have
been submitted to and accepted by the COTR.

1-8 ABBREVIATIONS AND DEFINITONS

When the following abbreviations and definitions are used in relation to the work for
Division 16, they shall have the following meanings:

item Meaning

Accepted Reviewed with no exceptions taken to submittal material. See "Submittal'
below.

ANSI American National Standards Institute.

Approved Inspected and accepted by the Construction Manager or COTR.

ASTM American Society for Testing and Materials.

Boxes Outlet, junction, or Pull Boxes.

Code All codes currently enforced at project location.

Compression Compressed using a leverage powered (hydraulic or equivalent) crimping

tool
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Connection All materials and labor required for equipment to be fully operational.

EMT Electrical Metallic Tubing.

Exterior Outside 6f or penetrating the outer surfaces of the
Location building weather protective membrane.

Fully. Oper- Tested and approved and operating to the satisfaction
ational of the Construction Manager or COTR, manufacturer, and contract

documents.

Furnish Deliver to the jobsite.

Install To enter permanently into the project and make fully operational.

Mfr. Manufacturer.

NEC National Electrical Code,
National Fire Protection Association
Publication *70
(latest adopted edition with amendments).

NEMA National Electrical Manufacturers Association.

NFPA National Fire Protection Association.

Noted Shown or specified in the contract documents.

PVC Polyvinyl Chloride.

Provide Furnish and install.

RGS Rigid Galvanized Steel.

Required As required by code, the COTR, or contract documents for the particular
installation to be fully operational.

Shop Document prepared by Contractor, supplier, fabricator, or similar party
Drawing which fully illustrates details the equipment and

intended installation relative to this specified project.

Shown As indicated on the Drawings or details.
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Subn-ittal Material for Construction Manager's or COTR's review which may contain

catalog cuts, shop drawings, wiring diagrams, etc., of the actual material
being furnished.

UL Underwriters' Laboratories, Inc.

Wiring Raceway, conductors, and connections.

PART 2- PRODUCTS

**NOT USED**

PART 3: EXECUTION

NOT USED *

-END -
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8 SECTION 16100

BASIC MATERIALS AND METHODS

PART 1: GENERAL

1-1 DESCRIPTION

This Section contains the general requirements for materials and installation methods which
apply to all sections of Division 16.

PART 2: PRODUCTS

2-1 GENERAL

A. All materials shall be new, free from defects, and not less than the quality herein
- specified. Materials shall be designed to ensure satisfactory operation and

operational life in the environmental conditions which will prevail where they are
being installed.

B. Each type of material furnished shall be of the same make, be the standard product
of a- manufacturer regularly engaged in production of such materials, and be the
manufacturees latest standard design.

C All materials and equipment installed, including lighting fixtures, shall have been
tested and listed by Underwriters Laboratories or other approved testing
organization and shall be so labeled.

2-2 SUBSTITuTION OF MATERIALS

See Section 01300.

2-3 COMPLETE SYSTEMS

All systems specified in Division 16 and shown on the Drawings shall be complete in every
detail and fully operational upon completion of the project unless specifically noted
otherwise. Mention of certain materials in these Specifications shall not be construed as
releasing the Contractor from furnishing such additional materials and performing all labor*
required to provide complete and fully operational systems.
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2,4 SUJBMITTALS AND SHOP DRAWINGS

A. Product Information submittals are required for:

Raceways
Wire arnd Cables
Connectors and Terminations
Motor Controllers
Power Service Equipment
Transformers
Panelboards
Lighting Fixtures and Ballasts
Wood Poles
Open Fuse Cutouts
Surge Arresters
Pushbutton Stations
Puilbox
Heat Trace

B. Shop Drawings are required for

Panelboards

C. Submit in accordance with Section 01300.

Z-5 NAMEPLATES

Provide permanently attached nameplates constructed of plastic laminated material
engraved through white surface material to black sublayer. Nameplates shall indicate the
equipment designation, voltage, number of phases, and the name of the piece of equipment
that provides the source of power.

A. Panelboard Nameplates: Refer to Sectio n 16471.

B. Motor Starter Nameplates: Refer to Section 16160.

C. As shown on the Drawings and details.
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