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APPENDIX S: 

REQUEST FOR CLARIFICATION 
OF INFORMATION (RCI) 

OSDF Phase II Cell 2 (20102) 



OSDF Phase II Cell 2 (20102) 



006004 

Construction 
Concurrence FCElPE 

Design Organization 
Requestor ApprovallDisapproval RCI No. RCI Title Date Approved 

or Voided 

A (DCM 20102003) Geotextile Specifications 18-Feb-98 Rick Heath Ken Cargill Rick Heath N/A 

5/6/98 A 20102-002R Significant Digit for Geotextile Filter AOS 6-May-98 Dan Bodine Dan Bodine 

20102-001 R CRB Questions about GML, GCL and 

Rick Heath Don Goetz 

Dan Bodine Jim Jenkins Kevin Harbin 

Jim Jenkins Lou Wehlitz 
Don Goetz 5/19/98 

Jim Jenkins Don Goetz 
5/27/98 

Frank Flack 
611 1198 

Jim Jenkins Don Goetz 
Don Goetz 611 5/98 

Dan Bodine Jim Jenkins Don Goetz 
Kevin 'Ier Kwasi Badu-Tweneboah Don Goeh 711 5/98 

(L)chW 20102-01 1) Don Goetz 

. A (DChW20102-031) Removal Uday Kumthekar Don Goetz 8/6/98 14-May-98 Maureen Richard 20102-003R Phase II Former North Entrance Road 

A # 201 02-004R Borrow Area Sedimentation Basin Layout 14-May-98 Maureen Richard Uday Kumthekar 

Don Goetz Requirement 19-May-98 Rick Schairbaum Dan Bodine 

Requirement 19-May-98 Rick Schairbaum Carlton Schroeder Frank Flack 
Clarification to Drawings and 

Specifications 

201 02-005R 
(DCM 20102412) 

Deletion of lntergraph Microstation 

A 20402406R Deletion of lntergraph Microstation 
(DCW20402-0 18) 

A 201 02-007R 10-Jun-98 Dan Bodine Dan Bodine 

A 201 02-008R Cell Access Ramp Construction 23-Jun-98 

Don Goetz 
711 3/98 Control Point Discrepancies Dan Bodine Jim Jenkins 

Steve 

Steve Dan Bodine Jim Jenkins Don Goetz 
8-Ju'-98 Brandstetter Kwasi Badu-Tweneboah Don Goeh 

A 20102-010R East Drainage Channel, Cell 3 

Kwasi Jim Jenkins Don Goetz A 20102-011R 

Jim Jenkins Don Goetz 
Don Goetz 7120198 , 

Steve A 20102-012R 

20402-01 3R Construct Interceptor Ditch Concurrently Steve Jim Jenkins Don Goetz 
911 5/98 A (DCW2040204f) with IFP Excavation 13-Ju1-98 Brandstetter Don Goetz I I -  

23-Jun-98 Brandstetter 
A 20102-009R 

(DCN # 20102438) 

711 3/98 

Bar for Moisture Conditioning 3-Ju1-98 Badu-Tweneboah Don Goetz 7\13/98 

(DcN1120102-039) 

Dan Bodine 

Dan Bodine 

Dan Bodine 

Clarification on the Use of Water Spray 

Clarification of "Soil Like" Material 
Definition 3-Ju1-98 Brandstetter 

uw 
0 
a Christopher Neumann 7/27/98 

16-Jul-98 Bruce Schweitzer 
On Holdper Improvements to Dozer Push Operations 

at SP-5 
~~ 

MelissainDoc. 014R 
, CIII. 

Frank Flack A 20402-01 5R Clarification of Interceptor Ditch Q SP-5 20-Jul-98 Frank Flack Tim Hiles 

Request for Clarification of Information 
Fernald On-Site Disposal Facility, Phase Two Activities I 



Request for Clarification of Information 
Fernald On-Site Disposal Facility, Phase Two Activities 

RCI No. RCI Title Approved or 
Voided 

r 

Construction 
Concurrence FCUPE . 

Design Organization 
Requestor ApprovallDisapproval Date 

A 

A 

A 

VOID 

VOID 

A 

A 

OnhddperDoc 
Clr 

A 

A 

A 

A 

A 

A 

A +  

A 

Don Goetz 
7/24/98 

Don Goetz 

Kevin Harbin 
8/6/98 

Jim Jenkins 
Don Goetz 
Rick Heath 
Don Goetz 

Dan Bodine Jim Jenkins 

201 02-01 6R 21-Jul-98 Rick Schairbaum Dan Bodine 

22-Jul-98 Rick Schairbaum Dan Bodine 201 02-01 7R 

Proposed Change in Compactive 
Equipment 

Sediment and Erosion Control at the 
Impacted Runoff Catchment Area - Cell 1 

clarification on the Compaction Quality Kwasi 
Control Testing Frequency 30-Ju'-98 Badu-Tweneboah 20102-018R 

30-Jut-98 Rick Schairbaum Dan Bodine Jim Jenkins Bruce Schweitzer 

20102-020R Categories 3-Aug-98 Rick Schairbaum Dan Dodine Jim Jenkins Bruce Schweitzer 

20402-02l R Silt Fence Maintenance 

20102-022R Compacted Clay Liner Material Badu-Tweneboah 

10-Aug-98 Rick Schairbaum Dan Bodine Jim Jenkins 20102-023R Improvements 
Don Goetz 

8/26/98 201 02-024 Fertilizer and Seeding Clarification 1 1 -Aug-98 Rick Schairbaum Dan Bodine Jim Jenkins 

Frank Flack 
8/24/98 

20402-025R Fertilizer and Seeding Clarification 11-Aug-98 Rick Schairbaum Kenneth Gerard Jennifer Blankemeyer 

Bruce Schweiber 
8/21/98 201 02-026R 14-Aug-98 Rick Schairbaum Dan Bodine Jim Jenkins Clarification on Category 3 Placement 

Procedures 
Bruce Schweitzer 

8/2 1/98 14-Aug-98 Rick Schairbaum Dan Bodine Jim Jenkins Clarification of Impacted Material 
20102-027R Categories 

Jim Jenkins Don Goetz 
911 5/98 Don Goetz 

Don Goetz 
9/24/98 

201 02-029R 16-Jut-98 Bruce Schweitzer Dan Bodine Jim Jenkins 

Don Goeh 
9/18/98 20102-030R GCL Panels 14-Sep-98 Rick Schairbaum Dan Bodine Kim Jenkins 

Don Goeh 
9/24/98 20102-031R Catchment Area 14-Sep-98 Rick Schairbaum Dan Bodine Jim Jenkins 

Clarification on Category 3 Placement 
Procedures 

Clarification of Impacted Material 

20102-019R 

Lee McDaniel 
3-Aug-98 Rick Schairbaum Carlton Schroeder Jennifer Blankemeyer 8/3/96 

Jim Jenkins Don Goetz 
Don Goetz 8/11/98 Dan Bodine Revision to the Rock Correction Criteria for 5-Aug-98 Kwasi 

Cell 1 Access Ramp and Access Road 

(DCM 20102052) 

(DCMD20402051) 

Preparation of Trial Seams for HDPE Liner 14-Sep-98 Rick Schairbaum Dan Bodine 

Improvements to Dozer Push Operations at 
SP-5 

Placement of Bentonlte Granules Between 

Construction of Impacted Runoff 



Request for Clarification of Information 

RCI No. RCI Title Approved or 
Volded 

Fernald On-Site Disposal Facility, Phase Two Activities 

Construction 
Concurrence FCEIPE 

Design Organization 
Requestor ApprovalIDisapproval Date 

A $ 20102-032R 

. A  20402-033R 

A 20102-034R 

A 20102-035R 

A +  20102-036R 

Don Goetz 
9/24/98 

Lee McDaniel 
10/9/98 

Kevin Harbin 
8/6/98 

Don Goetz 
10129198 , 

Don Goetz 
10129198 

Construction of Cell 2 Clay Wedge 14-Sep-98 Rick Schairbaum Dan Bodine Jim Jenkins 

Rick Heath 
Don Goetz 

Interceptor Ditch Detail at the GMA 9-Oct-98 Rick Schairbaum Carlton Schroeder 

Category 5 Material Trenches 17-Oct-98 Rick Schairbaum Dan Bodine Jim Jenkins 

17-Oct-98 Rick Schairbaum Dan Bodine Jim Jenkins 

Clarification of Protective Layer Material 17-Oct-98 Rick Schairbaum Dan Bodine Jim Jenkins 

Perimeter 8 Southern Ditch Detail at 
Cell 1 

3 1 1/5/98 
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RCllDCN 'FORM 
I 

REQUEST FOR CLARIFICATION OF INFORMATION / DESIGN CHANGE NOTICE - 
(1)WP / WO NO.: 20102 (2)SC NO.: FSC-614 (5)Pg 1 OF 2 (6)DATE 

0F;llAIW 

(3)SIC TITLE: OSDF PHASE II (1 1)RCI NO.: 20102404R 

(4) RESPONSIBLE DlSClPLl E: (4A)RCVDCN TITLE: BORROW AREA SEDIMENTATION BASIN LAYOUT 
E O  M u  c o  OTHER$ 

(1 1)DCN NO.: 

The OSDF Contactor shaU survey the bomm area existing conditlw prior to 
excavation adivities and after the b o r n  area excavation has been completed 
in accordance with OSDF Speclflcation Sedion 021 00 - Surveying. 

. _  - . .  
. . . .  

~. . .  . . .  

OSDF Specification Sectbn 13OOO Borrow Area Management 

_----------------------------------. -----I------- -------- -- --------I. 

I 

RCI - INQUIRY 0 USQD SCREENING BY PROJECT ENGINEER (9) 0 DCN - JUSTIFICATION, WSTING CONDITION 8 
. . . . . .  _ , _ -  . _._-. . ..... . .  

REQUESTEDPROPOSED CHANGE 
. . . .  

. .  ..... ..... - ... . 
. .  

DATE: 

I RCI - DCN ACCEPTANCE 

(2O)CHARGE NO. FOR CADD SERVICES TO INCORPORATE: 

d.#4 . 

D TE: (21)WORK COMPLETED: (SIGNOFF BY CE OR PE) 5Ch4& I 
' ' ]PURCHASE REQUISITK 

I 

DATE 

FS-F-4259 (2/16/98) 00000'7 





-- 

'1)WP I WO NO.: 201 02 

4 t RCI/DCN FORM 
1 REQUEST FOR CLARIFICATION OF INFORMATION I DESIGN CHANGE NOTICE - 

(2)s1c NO.: FSC-614 (5)Pg 1 0 F " F I  
13 Julv 98 

3)s1c TITLE: OSDF Phase II 

4) RESPONSIBLE DISCIPLINE: (~A)RCI/DCN TITLE: Clarification on the Use of Water 
i 13 M a  C N O T H E R  0 Spray Bar for Moisture Conditioning 

(1l)RCI NO.: 20102-01 1 R 

(1 1)DCN NO.: 

~~ ~~ ~ 

201 02-TS-001 Section 02225 

Part 2.02.F (page 02225-4) requires the use of a soil 
stabilizer with water spray bar for processing clay 
liner material. Part 3.04.M states that loose lift of clay 
liner material be moisture conditioned prior to 
compaction, if necessary. A soil stabilizer shall be 
used to distribute the moisture through the loose lift. 
It does not say that a water spray bar must be used 
to moisture condition the loose lift. 

1 
Parts 2.02.F and 
3.04.M 

the proper moisture content prior to 
mpaction. Any equipment approved by the 

moisture to the soil. However, the specification 
does require the use of the soil stabilizer to help 
obtain uniform mixing and uniform soil 
consistency. Moisture is also being added to the 
soil during the soil screening and stockpiling 

RCI - DCN ACCEPTANCE 
(2O)CHARGE NO. FOR CADD SERVICES TO INCORPORATE: 

d# * 
(16)FDF PE ACCEPTANCE 8 VERIFICATION THAT ALL REQUIRED REVIEWS ARE COMPLETE: (DCN ONLY) DATE: 

D 

I 

I 



. 
Y 064 

3, Comlete review by the date assigned to you and HAND CARRY the attauhod dowment end thi8 card to the next person on the IOU 

' S t a h l a  
A Reviewed 
0 Reviewed 
c Change eubmirtal ar noted end rerubmin 

Proceed with work incorporeting comments. Change submittel 88 noted and resubmit 0 10 Information only 
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RCllDCN FORM 
REQUEST FOR CLARIFICATION OF INFORMATION I DESIGN CHANGE NOTICE - I 

$1 RESPONSIBLE DISCIPLINE: (~A)RCIIDCN TITLE: Revision to the Rock Correction 
3 M (3 C W OTHER 3 Criteria for Compacted Clay Liner Material 

(1 1)DCN NO.: 

(7)DOCUMENTS AFFECTED 

FS-F-4259 (2/16/98) 2.!5> 

(7)DOCUMENT NOS. (7)REV 7)REV. (8)OTHER 

(15)DE ORGAN ISAPPR0VAL:DATE: 

D H- niel Bodine 0 FIT 0 FORM u FUNCTION 

5 August 1998 
(2O)CHARGE NO. FOR CADD SERVICES TO INCORPORATE: 

d.  A. 



* '  I -4m Designation: D 4718 - 87 

2064 
t-- - - Standard Practice for . -  . 

Correction of Unit Weight and Water Content for Soils 
Containing Oversize Particles' 
T ~ I S  standard IS irmed under the fixed dcvgnauon D 4718: the number immedrrtcly followng the daignruon in&ata  the VQI of 
o n ( p d  adopuon or. in the use of -on. the y a r  of last m s i o n .  A number in pamthaa India- the year of h rtrppmvd. A 
supnmpt  epllon ( e )  indmlcr an dtonrl chrnp sacc the Lut renuon or rupprunl 

Thrs srnndard has been approwd/or use bv agmcits of the Dcponmmr of Dqhst  Consuli the DoD Ida of Sputficaions and 
Siandards/or rht specific year o / r m  which has been adopied bv rht Dcpanmm of D d i e  

1. scope 
I .  1 This practice pments a procedure for calculating the 

unit weights and water contents of soils containing oversize 
panicles when the data arc known for the soil fraction with 
the oversize particles removed. 

1.2 The practice also can be used to calculate the unit 
weights and water contents of soil fractions when the data are 
known for the total soil sample containing oversize particles. 

1.3 This practice is baxd on tests performed on soils and 
soil-rock mixtures in which the pomon consided oversize 
is that fraction of the material retained on the No. 4 sieve. 
Based on these tests, this pracuce is applicable to soils and 
soil-rock mixtures in which up to 40 95 of the material is 
retained on the No. 4 sieve. The practice also is considered 
valid when the oversit: hction is that portion retained on 
some other sieve, such as the %-in. sieve, but the limiting 
percentage of oversize panicles for which the correction is 
valid may be lower. However, the practice is considered valid 
for materials having up to 30 95 oversize particles when the 

. oversize fraction is that portion retained on the 3/4-in. sieve. 
I .4 The factor controlling the maximum permissible per- 

centage of oversize particles is whether interference between 
the oversize panicles affetts the unit weight of the finer 
fraction. For some gradations, this interference may begm to 
occur at lower percentages of oversize panicles, so the 
limiting percentage must be lower for these materials to 
avoid inaccuracies in the computed correction. The person 
or agency using this practice shall determine whether a lower 
percentage is to be used. 

1.5 This practice may be applied to soils with any 
percentage of oversize panicles subject to the limitations 
given in 1.3 and 1.4. However, the correction may not be of 
practical significance for soils with ody  small percentages of 
oversize panicles. The penon or agency specifying this 
practice shall specify a minimum percentage of oversize 
panicles below which the practice need not be applied. If a 
minimum percentage is not specified 5 95 shall be used. 

1.6 This practice may not be applicable to soil-rock 
mixtures which degrade under field compaction. 

- 
m 

2. Referenced Documents 
2.1 ASTM Srandardr: 

..- 

' This practice is under the junsdicuon of  ASTM Committee D I 8  on Soil and 
Rock and IS the d i m  rcsoonubiliry of Subcommittee D18.03 on Texture. 
Plastiatv. and Dcnnw Chamensuucs of Soils. 

Current edtuon approved July 31. 1987. Published September 1987. 
Y' 

C 127 Test Method for Specrfic Gravity and Absorption of 
Coarse Aggregate' 

D698 Test Methods for Moisture-Density Relations of 
Soils and Soil-Aggregate Mixtures Using 5.5-lb (2.49-kg) 
Rammer and 12-in. (305-mm) Drop3 

D 1556 Test Method for Density of Soil In Place by the 
Sand-Cone Method) 

D 1557 Test Methods for Moisture-Density Relations of 
Soils and Soil-Aggregate Mixtures Using IO-lb (4.54-kg) 
Rammer and 1 8-in. (457-mm) Drop3 

D2167 Test Method for Density of Soil In Place by the 
Rubber-Balloon Method' 

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

D2922 Test Methods for Density of Soil and Soil- 
Aggregate In Place by Nuclear Methods (Shallow 
Depth)) 

D 301 7 Test Method for Moisture Content of Soil and 
Soil-Aggregate In Place by Nuclear Methods (Shallow 
Depth)3 

D4253 Test Methods for Maximum Index Density of 
Soils Using a Vibratory Table3 

E I 1  Specification for Wire-Cloth Sieves for Tesung 
Purposes* 

3. Significance and Use 
3.1 Compaction tests on soils performed in accordance 

with Test Methods D 698, D 1557, and D 4253 place limita- 
tions on the maximum Size of particles that may be used in 
the test. If a soil contains cobbles or gravel, or both. test 
options may be selemd which result in panicles retained on 
a specific sieve being discarded (for example the No. 4 
(4.75-mm) or the %-in. (19-mm) or other appropriate size), 
and the test performed on the finer fraction. The unit 
weight-water content relations determined by the tests 
reflect the characteristics of the actual material tested. and 
not the characteristics of the total soil material from which 
the test specimen was obtained. 

3.2 It is common engineering practice to use laboratory 
compaction tests for the design, specification. and construc- 
tion control of soils used in earth construction. if a soil used 
in construction contains large panicles, and only the finer 

= .dnnual Book o/ASTM Slandards, Vol04.02. ' Ann& Book o/ASTU Slmdards. Vol04.08. 
Annual Book Of ASTM Slondnrdr, Vol 14.02. 

9 10 
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fraction is used for laboratory tcsts, some method of cor- 
recting the laboratory test rcsuIts to reflect the characteristics 
of the total soil is needed This p d c e  provides a mathe- 
m a u d  quation for comcting the unit weight and water 
content of the testcd finer fraction of a sooil. to determine the 
unit weight and water content of the total soil. 
3.3 Similady, this pradce provides a means for c o d n a  

the unit weight and water content of field compacted 
samples of the total soil. so that values can be comparrd with 
those for a laboratory compacted finer fraction. 

Non-When thh praaice h used for construction control. the ~ n g  
agency should specify whcfha the maximum unit weight value UKd for 
reference is the unit weight including ov& f d o n  or the unit w4ght 
of the finer tiaaion. Calculated valuu of pcirrnt cornpacrion based on 
this comclion praCricc will vary depending on which unit weight value 
is used for refmce. 

4. Procedure 
4.1 Correction of Unit Weight and Water Content for 

Total Sample: 
4.1.1 Prepare the sample from which compaction test 

specimens arc to be taken in accordance with provisions of 
Test Methods D698, D 1557, or D4253. Determine the 
.mass of the moist fine fraction of the sample and the mass of 
the moist oversize (plus No. 4 or plus 3/ein., or other 
appropriate size) fraction of the total sample. If Test 
Methods D4253 is used, the correction for water content 
does not apply. Determine the water content of each of the 
two fractions in accor5a::ft with Method D 2216. Calculate 
the mass of the dry finer fraction and the dry oversize 
fraction as follows: 

1bfo f MM/( I + w) 

wherc: 
JM, =mass of the dry material (finer or oversize fraction), g, 
.+fa,, =mass of the moist material (finer or oversize fraction), 

HI =water content of the respectiye finer or oversize 
‘ 

4. I .2 Calculate the percentage of the finer fraction and of . 
the oversize fraction of the sample by dry weight as follows: 

and 

where: 
PF 
P, 
MoF = m a s  of dry finer fraction, and 
iMDc = mass of dry ovcrsite fraction. 
4.1.3 Determine the bulk spenfic gravity (GM) of the 

oversize fraction as set forth in Test Method C 127. 
4.1.4 Calculate the corrected water content and corrected 

dry unit weight of the total material (combined finer and 
oversize fractions), as follows: 

where: 

’ 

& and 

fractions expressed as a decimal. 

p/? = 100 hfDF/I(AuDF + MDC) 

f, = 100 A L f x / ( L b f D F  + hfx) 

= percent of finer fraction by weighf 
= percent of oversize fraction by weight, 

..- C, = (wFPF + .*$c) . I. 

c, = corrected water content of combined and oversize 

H’F =water content of finer fraction expressed as a 
fractions, 

decimal. 

91 I 

wc =water content of oversize fraction expressed as a 
decimal, 

where: 
CbD = c o r n e d  unit dry weight of the total material (com- 

bined finer and oversize fractions), 
GM = bulk Specific gravity, 
JF. = dry unit weight of the finer fraction. and 
6, = unit weight of water. (62.42 Ibf/ft’ or 9.802 kN/m’). 
4.2 Correction of Unit Weight and Water Content for 

Finer Fraction of a Soil Sample: 
4.2.1 When it is desired to compare the unit weight and 

water content of a field-compactcd soil containing oversize 
particla with the results of laboratory compaction tesu on 
the finer fraction, the following procedure may be uxd: 

4.2.1.1 A sample of the total material is obtained in the 
field at the desired test location in conjunction with a unit 
dry weight (6,) and water content ( w )  determination by 
methods such as T m  Methods D 1556. D 2167. or D 2922 
and D 30 17 combined. Since this pxactia is usually used for 
materials containing coarsc gravel and cobble size panicles, 
special care should be taken to assure that the volume of 
material sampled is adequate to accurately represent the 
material in the field at the test location. 

4.2.1.2 Remove the oversize particles (plus Np. 4 or %in., 
or other appropriate size) from the field sample and deter- 
mine the percentage of oversk particles in the total sample. 

gravity and the water content of the oversize panicles 
If, in the laboratory testing of the materials. the bulk s 

been determined, these values may be used in the cal 
tions. Othenvise. it will k ncccsary to determine the bulk 
specific gravity by Test Method C 127. 
4.2.1.3 Calculate the water content of the finer fraction of 

the field sample as follows: 

a 
WF ( 100 w - wcp,)/pF 

4.2.1.4 Calculate the dry unit weight of the finer fraction 
of the field sample as follows 

d~ bDG,&PF/( 100 G,& - ~ D P C )  

5. Report 
5.1 The repon s M  contain the following 
5.1.1 The identification of the sample. 
5.1.2 The method used in compacting the sample. 
5.1.3 The method used to obtain the field sample (ar 

5.1.4 The sieve size uscd to separate the oversize panicles. 
5.1.5 The percentage by weight of oversize panicles. 
5. I .6 The value of bulk specific gravity, G,w, used in the 

calculations. 
5.1.7 For laboratory compactai samples, the dry uni’ 

weight and water content of the finer fraction, and thc 
corrected value for the total sample. 
5.1.8 For samples obtained in the field. the 

weight and water content of the total sample. a 
corrected value for the finer -on. 

appropriate). 

I 
r -  
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APPENDIX 

(Nonmandatory Infonnatioo) 

X1. RATIONALE 

X1.l The calculations to correct the unit weight and 
water content of soil samples containing oversize panicla 
are based on the premise that the percentage of such panicla 
is small enough that they do not interfere with the compac- 
tion of the finer fraction during the compaction process. 
Thus, the finer fraction of the soil will achieve the same unit 
weight and water content With the oversize particles absent as 
with them pment. The equation used for the calculation of 
unit weight is b a d  on the work of Zi~gIer.~ 
X 1.2 Tests conducted by the Bureau of Reclamation6*' 

'Ziegler. E. J.. 'Effecl of Maurulc Rnuned on the No. 4 Sieve on h e  
Complcuon Tcn of Sol' pmcndmgs, H&hway R& Boyh Vol. 28, 1948. 
pp -14. 

Memun, J.. 'Rcuarrh on Compamon Control Tcsung for Gnvelly Sods' 
Eanh Research prOSmm Repon E.U662. U.S. Bureau of Redamauon Dcnver. 
CO. A u g ~ ~ l 1 9 6 3 .  
' Hola W G.. and Lowu C. 4.. 'CornpacUon ChY.nmmcr of GnveUy 

Sods' U.S. Bweau of Rcclatnauoi. Eurh Luborolory Repon No. 309. Denver. 
CO. Scptcrntxr 1957. 

and the Waterways Experiment Station* indicate that the 
limiting oversize particle (plus No. 4 sieve) content may be a0 
high as 40 %. It is necessary. in evaluating such studies 
to ensure that the gradation of the finer fraction does not 
change as the oversize parucle content changes. The upper 
limit of oversize particles in this practice has been set at 40 % 
of the plus No. 4 material and 30 9% of the plus %-in. 
material. 
X1.3 It is assumed that in a r n o h  compacted sample of 

soil containing ovenire particles, those oversize panicles 
absorb moisture from the surrounding medium. The max- 
imum water content that the oversize parucles can achieve 
approaches as a limit the percent absorption of the oversize 
fraction, as measured by Test Method C 127. The water 
content of the o v e n k  fraction also may be measured 
directly by Method D 2216. 

..- 

912 . 
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(I)WP I WO NO.: 

REQUEST FOR CLARIFICATION OF INFORMATION / DESIGN CHANGE NOTICE - 
(2) SIC NO.: 

20 102 614 

I 1';O M u  c m   OTHER^ I Placement of Bentonite Granules Between GCL Panels 

-(31SIC TITLE: 
' 

. Southern Waste Unit Excavation / On Site Disposal Facility Phase I1 
. .41 RESPONSIBLE DISCIPLINE: I(4A) RCVDCNITITLE: 

( 1  I )  RCI NO.: 

( I  1) DCN NO.: 

(9) (XIRCI - INQUIRY UUSQD SCREENING BY PROJECT ENGINEER 

I 
(7) DOCUMENTS AFFECTED (7) DOCUMENT NOS. 

Technical Specifications 20 102-TS-000 1 

(9) 0 DCN-JUSTIFICATION, EXISTING CONDITION & 
REQUESTEDPROPOSED CHANGE 

(7) REV. (8) OTHER 
1 Section 02772 

The technical specifications do not directly address the use of bentonite granules between the overlapped GCL panels immediately 
following deployment of these panels. Attached is a copy of the BentomatKlaymax Installation Guidelines which addresses seaming 
of the GCL. Petro Environmental believes that there is room for interpretation as to when bentonite granules should be placed between 
the GCL panels, as it is not explicitly stated in paragraph 7. Peao Environmental believes that bentonite-enhanced seams should be 
constructed when making the tie-in along the south side of the Cell 1/2 Intercell Berm and along toes of slopes (Le. - at the toe of the 
East Bern at the floor). Petro Environmental also believes, however, that it is excessive and not necessary to construct bentonite- 
enhanced seams at every overlapped panel. This procedure was not employed during the Phase I Cell I construction and should not 
be required for this Phase I1 work either. This material is supposedly superior to last yeafs product, as evidenced by conformance 
and performance testing, so therefore, the use of post-production bentonite during installation is seen as a way for GSE to make 
additional profits. Some relief to this additional installation requirement would also help to speed up the overall GCL installation 0 -0cess. 

,e p& qp DATE: (20) CHARGE NO. FOR CADD SERVICES TO INCORPORATE 

0 FIT 0 FORM OFUNCTION N/' 
N THAT ALL REQUIRED REVIEW ARE COMPLETE: (DCN ONLY) DA- 

ERFORMANCE GRADE: ( I  7) 

DATE: (2I)WORK COMPLETED: (SIGNOFF BY CE OR PE) 

._-- ,.-/ , LT 

a- 

qJ"J i j : p i '+ jA  .: - . I  . '\ i # 



0 6.3 

7 

7.1 

7.2 

7.3 

7.4 

0 

8 

8.1 

0 

2 0 6 4 Bentomrt I C b F  In8trktbn Ouid.l&us (TR45) 
Navwnber 1997 

-. P w 6 d l l  

%a- a~ lo -~  p. d o c 3  
The GCL should be placed in the anchor trench such that it covers the entire 
trench floor but does not extend up the rear trench wall. 

Seaming 

GCL seams are constructed by overlapping their adjacent edges. Care should 
be taken to ensure that the overlap zone is not contaminated with loose soil or 
other debris. Supplemental bentonite is required for CETCO Bentomat GCLs but 
not Claymax 200R or 600CL. 

Unless otherwise specified, the minimum dimension of the longitudinal overlap 
should be 6 inches (150 mm). End-of-roll overlapped seams should be similarly 
constructed, but the minimum overlap should measure 24 inches (600 mm). 

Seams at the ends of the panels should be constructed such that they are 
shingled in the direction of the grade to prevent the potential for runoff flow to 
enter the overlap zone. 

Bentonite-enhanced seams are constructed first by overlapping the adjacent 
panels as instructed above, exposing the underlying edge, and then applying a 
continuous bead or fillet of granular sodium bentonite (supplied with the GCL) 
along a zone defined by the edge of the underlying panel and the 6-inch (150 
mm) line (Figure 3). The minimum application rate at which the bentonite is 
applied is one quarter pound per lineal foot (0.4 kg/m). 

Granular 
Bentonite pertying Panel Undertying Panel \ 

Figure 3. Bentonite-enhanced overlapped seam. 

Sealing Around Penetrations and Structures 

Cutting the GCL should be performed using a sharp utility knife. Frequent blade 
changes are recommended to avoid irregular tearing of the geotextile 
components of the GCL during the cutting process. 8.2 The GCL shall be 
sealed around penetrations and structures 



Response to’ RCI -20102-030R 
(Dated 9/14/98, Page 2 of 2) 

Paragraph 7.1 of the BentomaKlaymax lnstallation Guide states that supplemental 
bentonite & reauired for CETCO Bentomat GCLs. This is very clear. Project 
specifications, Section 02772, Rev. 1 ,  Part 3.04. C. States “Overlap geosynthetic clay 
liner and cap in strict accordance with the Manufacturer’s recommendedmethods. ...” 

Therefore, follow the project specifications and manufacturers recommendations by 
overlapping and shingling in the direction of the grade and installing the continuous bead 
of granular sodium bentonite. 
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(I)WP I WO NO.: 
' 20102 

(9) ~ R C I  - INQUIRY [ ~ U S Q D  SCREENING BY PROJECT ENGINEER (9) 0 DCN-JUSTIFICATION, EXISTING CONDITION & 
REQUESTEDIPROPOSED CHANGE 

(2) SIC NO.: (5) Pg 1 O F  k- (6) DATE 
614 

Petro Environmental is requesting permission to place clean processed clay material during construction of the clay wedge without the 
use of the soil stabilizer. This would prevent potential damage to the underlying geosynthetics by the soil stabilizer. Petro Environment 
would construct the clay wedge using a LGP dozer to place the material and to scarify the material (via tracking) between lifts. A srnool 
drum roller will be used to seal off each lift of material at the end of each day and to provide a compactive effort as needed or required. 
After 2-ft. of clay wedge material has been placed, then Petro Environmental will continue to place material using a LGP dozer, but swit 
to use of an 8 15B Compactor to provided the compactive effort required. A smooth drum roller will still be used to seal off the clay 
surface at the end of each work day. 

(3\SIC TITLE: 

(4) RESPONSIBLE DISCIPLINE: (4A) RCVDCNmTLE: 

- 
' 

E n  M U  C m  O T H E R 0  

Southern Waste Unit Excavation / On Site Disposal Facility Phase I1 

Construction of Cell 2 Clay Wedge 

(7) DOCUMENTS AFFECTED (7) DOCUMENT NOS. 
Technical Specifications 20 102-TS-000 1 

I ~ E Q U ~ T E R :  COMPANY: ) FCE I PE &A 0; 

. Richard Schairbaum 

13) RESPONSE FOR RCI, IS A DCN REQD P O  D Y E S  

Petro Environmental Technologies, Inc. 

(14) FOR DCN: 0 APPROVED O A P P  

(1 1) RCI NO.: 

(1I)DCNNO.: 

(7) REV. (8) OTHER 
1 Section 02225 

cf- DATE: g/J+y9 
0 FIT 0 FORM O F U N C T I O N  

(20) CHARGE NO. FOR CADD SERVICES TO INCORPORATI 

fJ4 

DATE: 

L - - 

(20) CHARGE NO. FOR CADD SERVICES TO INCORPORATI 



2 0 6 4  
Response to RCI -20102-032R 

(Dated 9/14/98, Page 2 of 2) 

Existing wording in the Phase II Constructions Documents permits the construction of the 
clay in general agreement with Petro’s request. Note that the requirements of Note 6 on 
Drawing 9OX-6000-00215, Rev. 2, must be met and that a walk behind or remote 
controlled compactor, such as the BOMAG BW 650T, may be required. Compaction of 
the first lift shall be completed without the use of vibratory force. Also, please veri@ that 
the D5LGP or D6LGP are dozers with ground pressures less than 5 psi and indicate which 
dozer you plan to use. 

- . --  -.: .._, 

. .  . . 1 .  ~ 



(1)WP I WO NO.: 

- -  "IC m E :  

(4) RESPONSIBLE DISCIPLINE: (4A) RCYDcNmTLE. 

(2) S/C NO.: 
20 102 614 

Southern Waste Unit Excavation / On Site Disposal Facility Phase II 

E O  M U  Cm O T H E R 0  Clarification of Protective Layer Material 

( 5 )  Pg 1 OF 1 (6) DATE 

(1I)RCJNO.: 

(1 1) DCN NO.: 
RCI-20 102-036R 

(9) (XIRCI - INQUIRY OUSQD SCREENING BY PROJECT ENGINEER 

1 

(7) DOCUMENTS AFFECTED (7) DOCUMENT NOS. (7) REV. (8) OTHER 
Construction Drawings 90X-6000-G-002 15 2 Note 3 

9OX-6OOO-G-002 16 2 Note-2----- Note 5 

1 Sections 3.2,7.2.1 
9 0 X - 6 0 0 0 - G T 2 T -  

------------- 
-- Impacted Material Placement Plan 20 100-PL-007 

-----I_.------- 

(9) 0 DCN-JUSTIFICATION. EXISTING CONDITION & 
REQUESTEDPROPOSED CHANGE 

"E: 26@&&MP& 
0 m 0 FORM OFUNCTION 

There is a discrepancy between the classification of acceptable materials to be used for the Protective Layer between the IMPP and the 
Construction Drawings. In the IMPP, the following statements are noted: Section 3.2: ... "the soil used for the protective layer shall be 
either: (i) on-site till material . . . or a (ii) granular drainage material . . ."; Section 7.2.1 : "As indicated in Section 3.2 of the W Plan, the. 
protective layer and contouring layers shall consist of on-site till or flyash . . . ' I .  The Construction Drawings noted above and their 
corresponding notes state: "Protective layer shall consist of impacted or non-impacted graoular material in impacted runoff catchment 
area and impacted non-granular material in remaining areas. 

There is an obvious discrepancy between the IMPP and the C o m a i o n  Drawing Notes. In accordance with Section SC-3, Order of 
Precedence, under Part 4, Special Terms and Conditions, technical specifications take precedence over consauction drawings. Follo 
&'-'q order of precedence, the descriptions offered in the W P  shall take priority, thereby permitting Petro Environmental to place 

Ish into Cell 2 for the 1-R Protective Layer. This is the material P e m  Environmental wishes to utilize during the consauction of 
this layer in accordance with the IMPP. Please clanfy this discrepancy. 

-. 

(13) RESPONSE FOR RCI, IS A DCN REQD 

(20) CHARGE NO. FOR CAD SERVICES TO INCORPORATE 

Id. 74. 
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Response to RCI -20102-036R 
(Dated 10/26/98, Page 2 of 2) 

Section 3.2 provides the base design description of the protective layer material. Section 
7.2.1 recognizes that the onsite fly ash materials may meet the particle size requirements 
and may be used as an acceptable material for the protective layer. This was explained by 
GeoSyntec in the October 14, 1998 scheduling meeting with FDF Engineering, 
Construction and Petro. 

The construction drawing notes do state that the protective layer shall consists of - 
impacted non-impacted non-granular material in the Cell 2 area (excludes Cell 3 side) 
except for the runoff catchment area. This was done to require special approval to use 
impacted granular materials for the protective layer. At the October 14, 1998 meeting, 
and confirmed with the Construction Manager on October 16, 1998, GeoSyntec verbally 
gave approval to use ash material for the protective layer subject to the size, placement 
and compaction requirements, and final approval of the Construction Manager. 

... . - 
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APPENDIX T: 

DESIGN CHANGE NOTIFICATION (DCN) 

OSDF Phase I I  Cell 2 (20102) 
OSDF Phase I Cell 1 (1702) 
Leachate Conveyance System ( I  700) 



OSDF Phase II Cell 2 (20102) 



Design @ -  ange Notices 

Work Completed I 
Fernald On-Site Disposal Facility, Phase Two Activities 

Date 
'A  pproved, 
Disapproved DCN No. I --or Voided I 1 Requestor Design Organization Construction 

ApprovallDisapproval Concurrence 
DCN Title 

I 

Approved 

ADDrOVed 

Engineering Design Changes Incorporated in 
Subcontract Amendments 

Borrow Area Sedimentation Basin Excavation 
Clarification 

20102-001 

20102-002 

Maureen Richard Don Goetz 
ill 3/98 Ken Cargill 

120402-005( Changes per Amendment 6 and CC: Mail I ADDrOVed 

Approved 

I2O402OO6( General Update of Excavation Design I Aaaroved 

CRB Questions about GML, GCL 8 Geotextile 
Specifications 201 02-003 

Delete T-96 Fire and Evacuation OSDF Support 
Facilities Approved 201 02-007 

20402-004 Approved Revised Active Flyash Pile Grading Plan 10-Mar-98 

2-Apr-98 

# Frank Flack 
411 6/98 

Frank Flack 
5/8/98 

Jim Turner Carlton Schroeder 

Anthony Klimek Carlton Schroeder ie 

16-Apr-98 

-. -. - - 
Lou Wehlitz 

4/27/98 Lou Wehlitz Surinder Kumar 

Don Goetz 
8-Jan-981 Maureen Richard I Ken Cargill I 111 3/98 

Approved 

ADDroved 

18-Feb-981 Rick Heath I Ken Cargill I NIA 

201 02-008 

201 02-009 

GCL Laboratory QC Testing 

GCL Peel Strength Testing Unit 

Approved 

Approved 

VOID 

Approved 

Approved 

3-Apr-98 IAnthony Klimek I Carlton'Schroeder I 510190 I *  I Frank Flack 

20102-010 Air Pressure Testing 

20102-01 1 Significant Digit for Geotextile Filter AOS 

Deletion of lntergraph Microstation 
Requirementsn 

Rerouting of Borrow Area Haul Road 

Revision to GCL Properties and Testing 
Requirements 

20102-012 

201 02-01 3 

201 02-014 

6-May-98 

22-Apr-981 Dan Bodine I Dan Bodine I LouWehlitz I I 

Don Goetz 
5/6/98 Dan Bodine Dan Bodine 

I Lou Wehlitz 
4/27/98 22-Apr-98 I Dan Bodine I Dan Bodine I 

Rick Schairbaum 

5-May-98 I Dan Bodine I Dan Bodine I 5WWA I I Don Goetz 

I Don Goetz 
5/27/98 Dan Bodine 

19-May-98 Rick Heath Ken Cargill N/A 

I Don Goetz 
611 5190 3-Jun-98 I Maureen Richard I Dan Bodine I 

20-May-98 Anthony Klimek 

3-Jun-98 Anthony Klimek 

Lee McDaniel 
5/22/98 

Lee McDaniel 
6/9/98 

Carlton Schroeder 

Carlton Schroeder * 
19-May-98 Rick Schairbaum 

Don Goetz 
6/7/98 3-Jun-98 1 Dan Bodine I Dan Bodine I 

Frank Flack 
611 1/98 Carlton Schroeder 

1211 8/98 



Design Change Notices 
Fernald On-Site Disposal Facility, Phase Two Activities 

Date Requestor Design Organization 
ApprovallDisapproval 

-.- 
Constructlon Work Completed 
Concurrence .- . . ._ 

-~ ~ 

10-Jun-98 John Berretz 

15-Jun-98 Dan Bodine 

~~ ~ 

N/A N/A * 
NIA NIA 45 

~ - 

20402-024 

20402-025 

Replace Section 2900 (Seeding) 

Above-WAC Area Modifications 

20402426 

201 02-027 

SWU Drainage Modifications 

CQA Plan Test Standards and Procedures 

30-Jun-98 

30-Jun-98 

Lou Wehlitz 
6/30/98 

Lou W e h l i  

Dan Bodine 

Dan Bodine 

Kwasi Badu- 
Tweneboah 
Kwasi Badu- 
Tweneboah 6/30/98 201 02-030 

20102-031 

20402-032 

201 02-033 

201 02-034 

Required GCL Property Values 

Phase II Former North Entrance Road Removal 

Construction Trailers - 480 Volt Feed 

Nuclear Density Correlation 

Borrow Area Haul Road 

1-Ju1-98 

. - - -. . .-. . . . 

# Lou Wehlitz 
7/6/96 Dan Bodine Kwasi Badu- 

Tweneboah 

Dan Bodine Kwasi Badu- I Tweneboah I Don Goetz 
711 5/98 I 

Approved, 
D Isapproved 

DISAPPROVE1 

DISAPPROVE1 

DCN No. DCN Title 

8-Jun-98 I Dan Bodine 1 NIA li 
1 1 I 

I NIA NIA 

11-Jun-98 I Anthony Klimek I Carlton Schroeder I 7/22/98 I *  I Frank Flack Upgrade Electrical Service to SWU Equipment 

Changes to Impacted Material Placement Plan 
20402-021 Wash Facility 

201 02-022 ICnnaml Taut) 

Approved 

DISAPPROVEU 

I DISAPPROVEU 
Impacted Material Placement Quality Assurance 

20102-0231 Plan 

Approved E 17-Jun-98 I Anthony Klimek I Carlton Schroeder I 6/30/98 I *  ,I Frank Flack 

Frank Flack 
6/25/96 Carlton Schroeder I 

. Approved 
Lee McDaniel 

26-Aug-981 Tony Sneider I Carlton Schroeder I 6/26/98 

I Kwasi Badu- Don Goeh 22-Jun881 Tweneboah I Dan Bodine I 6/24,98 Approved 

Approved 

Approved 

Frank Flack 
mol98 17-Jun-981Anthony Klimek 1 Carlton Schroeder I Impacted Stockpile ExcavationIAbove WAC Sump 

Stabilization 
DevelopmenVSediment Sampling/Disturbed Area 

02-0291 Use of Straw Bales for Erosion and Sediment 
Control 

Approved 

Approved 
Dan Bodinel Lou Wehlitz 

14-May-981 Maureen Richard I ,,dnv Yumthekar I 6/30/98 

Approved 

* W C  ie the work complete DCN is included** 



Design 9 hange Notices 

. Approved, 
blsapproved DCN No. DCN Title 
-or Voided 

Approved 

Approved 201 02-036 Clarification to Drawings and Specifications 

20402-035 Deletion of Dumped Rock from Interceptor Ditch # l  

VOID 201 02-037 Geotextile Backings for GCL 

Approved 201 02-038 Control Point Discrepancies 

Approved 20102-039 East Drainage Channel, Cell 3 

Approved 201 02-040 Replace Section 02930, Vegetation 

Date Requestor Design Organization Construction Work Completed 
ApprovallDisapproval Concurrence 

Frank Flack 7ic 7/7/98 
Don Goetz 

7/6/98 

1-Jul-98 Anthony Klirnek Carlton Schroeder 

10-Jun-98 Dan Bodine Dan Bodine 

Kwasi Badu- 
8-Ju1-98 Tweneboah Dan Bodine NIA 

Don Goetz 
711 3/98 

Dan Bodine Kwasi Don Goetz 
711 3/98 

15-Jul-98 Jim Jenkins Dan Bodine Don Goetz 

23-Jun-98 Steve Brandstetter Dan Bodine 

8-Jul-98 Steve Brandstetter Badu-Tweneboah 

. .  

Approved 

Approved 

Approved 

Approved 

Approved 

3k Frank Flack 
7120198 

Don Goetz 
7/23/98 

Frank Flack 
7/28/98 

Don Goetz 
8/11/98 

Don Goetz 
811 1/98 

13-Jul-98 Steve Brandstetter Carlton Schroeder 

Kwasi Badu- 
16-Ju1-98 Tweneboah 

Construct Interceptor Ditch Concurrently with IFP 
20402-041 Excavation 

201 02-042 Corrections to Drawings 

20402-043 SP-5 North Drainage Grading 27-Jul-98 Marshall Linton Carlton Schroeder 

201 02-044 

201 02-045 

Dan Bodine 

Dan Bodine 

Dan Bodine 

Kwasi Badu- 

Kwasi Badu- 
Fittings 5-Aug-98 Tweneboah 

5-Aug-98 Tweneboah . Geomembrane Thickness Testing Method 

Required Properties and Ranges HDPE Pipe and 

**WC indicates the work complete DCN is included** 

VOID 

Approved 

Approved 

Approved 

Approved 

@proved 
W 

proved 
W 

3 

20402-046 HDPE Lining and Interceptor Ditch #1 5-Aug-98 Bruce Schweitzer NIA NIA * 
$G + 

Frank Flack 
811 1/98 

Lee McDaniel 
811 6/98 

Lee McDaniel 1 

811 8/98 
Frank Flack 

8/24/98 
Frank Flack 

8/24/98 
Don Goetz U J  

20402-047 Interceptor Ditch #1 Tie-In with Existing Ditch #3 6-Aug-98 Marshall Linton Carlton Schroeder 

20402-048 SWU Equipment Wash Facility Sediment Removal 12-Aug-98 Carlton Schroeder 

20402-049 Brick RemovaVErosion Control Mat Staples 12-Aug-98 Frank Flack Carlton Schroeder 

20402-050 Modification of DCN 20402-026 19-Aug-98 Mary Eleton Kenneth Gerard 

Frank Flack 

% 
~ ~~ 

20402-051 Fertilizer and Seeding Clarification 11-Aug-98 Rick Schairbaurn Kenneth Gerard % 0 
- 

201 02-052 Fertilizer and Seeding Clarification 11-Aug-98 Rick Schairbaurn Dan Bodine 

1211 8/98 



A pproved, 

or Voided 

Approved 20402-053 Silt Fence at Equipment Wash 

Approved 20402-054 Above-WAC Excavation Elevation 

Disapproved DCN No. DCN Title 

Approved 20402-055 Equipment Wash Grating Repair 

Approved 201 02-056 Extrudate Welding Rod for GML 

Approved 201 02-057 Nuclear Density Correlation CQA Plan 

Approved 20102-058 Preparation of Trial Seams for HDPE Liner 

Approved 20102-059 Borrow Area -Additional Clay Material 

Approved 201 02-060 Sacrificial Geomembrane 

Approved 20402-061 Mulch Tadifier and Fertilizer Modifications 

Approved 20402-062 Excavation Tolerance 

Approved 20402-063 Seeding Clarification 

Approved 20402464 HDPE Liner for Interceptor Ditch Tie-In 

Approved 20402465 OEPA Seeding for IFP 

Approved 20402466 Excavation of Active Flyash Pile 

Approved 20102-068 Cell 2 Access Ramp Construction 

dpproved 20402-069 West End of Interceptor Ditch 2 

spproved 20102-070 Surfactant use on Protective Layer in Cell 3 
v 

8 

*VUC i e s  the work complete DCN is included** 

‘ -  

’ \  
Date Requestor Design Organization Construction Work Completed 

ApprovallDisapproval Concurrence = 

Frank Fladc 
9/1/98 

Frank Flack 
9/4/98 

Frank Fladc 
9M198 

Don Goek 

Don Goek 
911 5/98 

Don Goek 
911 5/98 

Don Goeh 
911 8198 

Don Goetz 
9/29/98 

9/29/98 
Lee McDanlel 

1 WQI98 
Frank Flack 

1 on2198 
Frank Fladc 

10/20/98 
Frank Fladc 

Frank Fladc 

Jennifer Carlton Schroeder lw 31dug-98 Blankerneyer 

31-Aug-98 Marshall Linton Kenneth Gerard 

Kenneth Gerard Christopher 
2-Sep-98 Neumann 

8-Sep-98 Dan Bodine 

9-Sep-98 Dan Bodine Dan Bodine 

14-Sep-98 Rick Schairbaum Dan Bodine 

17-Sep-98 Jim Jenkins Dan Bodine 

28-Sep98 Dan Bodine Dan Bodine 

24-Sep-98 

6-Oct-98 Marshall Linton Kenneth Gerard 

Carlton Schroeder 20-0ct-98 Blankemeyer 

14-Oct-98 Fred Wilson Carlton Schroeder 

26-Oct-98 Don Goetz Carlton Schroeder 10/29/98 

26-Oct-98 Frank Flack Carlton Schroeder 10/29/98 

6-Nov-98 Rick Schairbaurn Dan Bodine 
Frank Flack 

17-Nov-98 Frank Flack Carlton Schroeder 2 Dec 98 
Don Goeh 

20-Nov-98 Rick Schairbaum Dan Bodine 30 Nov 98 

Gk 

* 
Dan Bodine 911 0198 

Frank Fladc # 

* 
jc  

# 

dL 

s 

Carlton Schroeder Jennifer 
Blan kerneyer 

Jennifer 

-------- 

* 



e -  
A pproved, 

Disapproved 
or Voided 

Approved 

Design .c)1 ange Notices 

DCN No. DCN Title Date Requestor Design Organization Construction Work Completed 
ApprovallDisapproval Concurrence 

20102-071 Backfill Requirements for Anchor Trenches 2-Dec-98 Dan Bodine Dan Bodine 

0 
Fernald On-Site Disposal Facility, Phase Two Activities 

'WC indicates the work complete DCN is included** 

~~~~~~~~~~ - 

5 121 

! 

8/90 
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RWDCN FORM e REQUEST FOR CLARIFICATION OF INFORMATION / DESIGN CHANGE NOTICE 

--- .-- 
5)OESIGN ORGANIZATION AFFROVAUOISAPPROVAL: DATE: 

41 37/96 
OFIT C~FORM OFUNCTION 

I I I 
9) !‘I RCI - INQUIRY 0 USQD SCREENING BY PROJECT ENGINEER (9) BDCN - JUSTIFICATION, €XISTING CONDITION 8 

REQUESTEDlPROPOSED CHANGE 

(2O)CHARGE NO. FOR CADD SERVICES TO INCORPORATE: 

acc d/ 

DA 

8//, 1% LW dKHb-7z E d .  E -- r 

1O)REQUESTOR: COMPANY: 

I3)RESPONSE: FOR RCI. IS A DCN REQ‘D? =NO NYES (14) FOR DCN: ~ P P R O V E D  CLIPPROVED AS NOTED ODISAPPROVED 

~ ~ U ~ J ~ ~  ‘//t7bF: 
J CHASE REQUlSlTl N R UIR F Y E S  O N 0  (19) 

(21)WORK COMPLETED: (SIGNOFF BY CE OR PE) DA’ 

-. 
(DCN ONLY) DA 

I 

FS-F-4259 (2/16/98l 



' APR-17-98 FRI 1 1  : 33 FERMCO FAX NO. 6483055 

- 02 

- L.6 

- 06 
- 07 
- 08 
- 09 
- 1 0  
- 1 1  
-12 
-13 

RCUF#l 
RCUF# 1 
RCUF# 1 
RCUF #2  
RCUF#2 
RCUFe2 
RCUFH3 
RCUF#3 
RCUF#3 
R C U F W  
RCUF#4 
R C U F W  

L A Y O U T  / R I S E R  DIAGRAM 
CONNECTION D E T A I L S  - 8 1  
CONNECTlUN DETAILS - 8 2  
L A Y O U T  / R I S E R  D I A G R A M  
CONNECTION D E T A I L S  - 441 
CUNIUECTION DETAILS - 
L A Y O U T  / R I S E R  D I A G R A M  
CONNECTION D E T A I L S  - 441 
CONNECTION D E T A I L S  - #2 
L A Y O U T  / RISER DIAGRAM 
CONNECTION D E T A I L S  - # 1  
CONNECTION D E T A I L S  - 442 

HONCYVELL 
C o n t r o l C A D D a  

P. 01 



. * APR-17-98 FRI 11:33 FERMCO FAX NO. 6483055 P, 02 

.- 

’ . .  
L . .  

SOUTHWEST CORNER 
OF BLDG.30A 

I 



. .  . - . - . . 

FERMCO 
. . _  

FAX NO. 6483055 

Y 

I 

PANEL s 

I 
. .  

2 0 6 4  
i 
I 
I 

Po 03 



--__ 

. ' APR-17-98 FRI 1 1 : 3 4  FERMCO FAX NO, 6483055 P, 04 

I 
I P A g l A T I O N  CONTROL UNIT F A C I L I T Y  I41 . I  

I 

.. ..- ... I._ .- . I. .. . - _  ..... 
4 



. APR-17-98 FRI 11:35 FERMCO 
af '  Lnr\Ln 

ZONES- 

---.. \) 

J I tR EL;? I S U B S T A T  ION 

FAX NO. 6483055 

I 

I - 
P, 05 

4 

---. .. -.- --.. .. -- ... .... . . ..... , I. 



- 

. . APR-17-98 FRI 1 1  : 35 FERMCO FAX NO. 6483055 P. 06 

I 

I 

I 

I 
I 

I 

I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 

1 

I 

I 

I 

I 

f ' - 



. AP.R-17-98 F R I  1 1  : 36 

Q D  \ 
FERMCO FAX NO, 6483055 

2064 

i 

I 

I 

I 

F?P!lATICN CONTROL UNIT [ b C I L  I T Y # 2  I - -- 
I 
I I 
I I 

I I 

P. 07 

.. 



. APR‘17-98 FRI 1 1  : 36 FERMCO 
i o  M G .  

PLANT 2 1 3  ’ 

PLANT 2 / 3  .. 

ELEC, S U B S T A T H N  

FAX NO, 6483055 P. 08 



AFR'-17-98 F R I  1 1 : 37 FERMCO FAX NO, 6483055 P. 09 

.., R A D I A T I O N  CONTROL UNIT FACILITY t13 

1 
I 

I 
I 

I 

I 

I 

I 
I 

I 

I 
I 

I 

I 

I 

I 
I 

I 

I 

I 
I 

I 

I 

I 

I 

I 
-I 

:XISTING rSZO DGP 
UDULES AND WIRING 
C A T E D  I N  PLANT 2 /3  -\, 
-ECTR IC SUBSTAT I ON 

ANEL I+\' PANEL W3 

PANEL 112 

PL4NT 2/3  
ELEC.  SUBSTAT!ON 
F I R E  . A L A R M  PANELS 



Po 10 



APR-17-98 FRI 11:38 FERMCO ' 
. " , " _ I  , - .  " " . . . . _ . I  

71 ,72  I i SPEAK E R 
I A T l O N  I I ZONES 

F L ' L  E L E L  CGNTROL i ?M:  
I I 

I E X S T .  
I fS90 , 
1 

GI 

FAX NO, 6483055 
I 

I 
I 

I 

I 



. APR-17-98 FRI 11:38 

. --_ 

FERMCO FAX NO. 6483055 

R A D  I A T  1 ON CONTROL UN [ T FAC I L  I T Y  It 4 3 ,:..-., 
* 'uL-eT .,- 

I /  

E X I S T I l \ r G  f S 2 0  DGP 
MODULES AND WIRING 
L O C A T E D  IN PLANT 8 
2 N D  F i R  CLECTRICAL 

CONTROL ROOM 

- 

I 

I 

I 

I 
I 

I 
I 

I 
I 

I 
I 
I 

I 

I 
I 
I 

I 

! 
I 

I 

I 

I 

I 

I 
2 

P, 12 



di'd-17-98 FRI 1 1 : 39 FERMCO FAX NO. 6483055 

I 

F 



RCI/DCN FORM 
. REQUEST FOR CLARIFICATION OF INFORMATION / DESIGN CHANGE NOTICE - 1 
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- 
(1)WP / WO NO.: 201 02 ( 2 ) s ~  NO.: FSC-6 14 

)SICTITLE: OSDF PHASE II (1 1)RCI NO.: 

(4) RESPONSIBLE DISCIPLINE: (4A)RCIIDCN TITLE: GCL Laboratory QCTesting 
E o M o CKOTHER (1 1)DCN NO.: 201 02-008 

.-- 

(7)DOCUMENTS AFFECTED 

Spec. 02772 Table 02772-1 

Spec. 02772P Table 02772P-1 

spect to the hydraulic conductivity testing and GCL. The thickness measurements shall be taken at 

D 5887. The specific values remain unchanged. 
Note to be added. 

(7)DOCUMENT NOS. (7 )RN (8)OTHER 

0 

1 

FS-F-4259 (2/16/98) 

Table 8-1 
Construction Quality Assurance Plan PL-006 

0 
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22April98 

( 3 ) s ~  TITLE: OSDF Phase I I  (1 1)RCI NO.: 

(4) RESPONSIBLE DISCIPLINE: (~A)RCIIDCN TITLE: GCL Peel Strength Testing Unit 
E M c )(OTHER 

(1 1)DCN NO.: 201 02-009 

I I 
(7)DOCUMENTS AFFECTED (7)DOCUMENT NOS. (7)REV (8)OTHER 

0 

1' 

Spec. Section 02772 Table 02772-1 

Spec. Section 02772P Table 02772P-1 

(9) RCI - INQUIRY USQD SCREENING BY PROJECT ENGINEER (9) DCN -JUSTIFICATION, EXISTING CONDITION 8 
REQUESTED/PROPOSED CHANGE 

The affected tables indicated the unit for Peel 
Strength (GCL) as Ibs/in. This is incorrect and needs 
to be changed to Ibs. 

FS-F-4259 (2/16/98) 



(1)WP I WO NO.: 201 02 
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(2)SIC NO.FSC-614 (5)Pg 1 OF 1 @IDATE 
5Mayl998 

(3)SIC TITLE: Phase II Construction 

(4) RESPONSlB DISCIPLINE: (~A)RCIIDCN T i m :  Air Pressure Testing 
E O  M U  C 2 O T H E R  0 

(11)RCI NO.: 

(1 1)DCN N0.:20102-010 

ECDC CONTROLLEP 

20102-TS-0001 Section 02605 Part 3.05.C 

I RCI - DCN ACCEPTANCE 

0 
- 0 2 l o D ~  

APPROVAUDISAPPR0VAL:DATE: (2O)CHARGE NO. FOR CADD SERVICES TO INCORPORATE: 

I I 

(9) RCI - INQUIRY USQD SCREENING BY PROJECT ENGINEER (9) DCN - JUSTIFICATION, EXISTING CONDITION & 
REQUESTEDIPROPOSED CHANGE 

Specification Section 02605 requires the carrier pipe to 
be hydrostaticly pressure tested at 50 psi for SDR 26 Add the following sentence to Section 02605 Part 
pipe (LCS project) and 120 psi for SDR 11 pipe 3.05.C for Project 201 02. “If air pressure testing is 
(Phase I and II projects). The specification also allows approved and is used to final test installed HDPE solid 
the use of air pressure testing in lieu of hydrostatic wall carrier pipe between the Cell and LCS/LDS 
testing when approved in writing by the Construction Manholes a minifnum test pressure of 15 psig shall be 
Manager. Taking into account safety considerations used.” 
and the connections of portions of the pipe to the Liner Note that test durations remain unchanged. 
Penetration Boxes the following spectification change 
is recommended. 

(16)FDF PE ACCEPTANCE & VERIFICATION THAT ALL REQUIRED REVIEWS ARE COMPLETE: (DCN OM Y! 

J17) PERFORMANCE GRADE: 

. DATE: 

u$#k (2l)WORK COMPLETED: (SIGNOFF BY CE OR PE) DATE: 

(19) 

b! 

FS-F-4259 (2/16/98) 



(1)WP I WO NO.: 201 02 (5)Pg 1 OF 1 ( 2 ) s ~  NO.: FSC-614 

retained size ofthe No. 70 U.S.A. Standard Sieve. 
The specified value should be chanaged from 0.21 mm 

aximum to 0.212 mm maximum. Manufacturers 
pically report their values according to the standard 

( 3 ) s ~  TITLE: OSDF Phase II 

DISCIPLINE: (~A)RCIIDCN TITLE: S ig n i ficant Digit for 
~~~~s~~ OTHER 0 Geotextile Filter AOS 

/ 

4 COMPANY. DATE. O%/p y DATE& 
GeoSyntec 6 

5 y L / 7  f 
(13)RESPONSE. FOR RCI, IS A DCN REQ'D? 0 NO YES (14) FOR DCNZAPPROVED ZAPPROVED AS NOTED b DISAPPROVED 

RCI - DCN ACCEPTANCE 

(1 1)RCI NO.: 201 02-002R 

(1 1)DCN NO.: 201 02-01 1 

... 

(7)DOCUMENTS AFFECTED 

201 02-TS-0001 Section 02714 

(1 5)DESIGN ORGANIZATION APPR0VAUDISAPPROVAL:DATE: (2O)CHARGE NO. FOR CADD SERVICES TO INCORPORATE: 
A B 4  1- 

(DCN ONLY) DATE: 
/R 

( 1 G ) F D F F I C  

(17)pFRFnRMANCE GRADE. f 
)ATE: 

L' ... 

(7)REV (8)OMER (7)DOCUMENT NOS. 

0 
Table 02714-1 

, ' * '  

FS-F-4259 (2/16/98) 

1 
201 02-TS-0001 -Section 0271 4P Table 02714P-1 

(9) RCI - INQUIRY USQD SCREENING BY PROJECT ENGINEER (9) DCN - JUSTIFICATION. EXISTING CONDITION 8 
REQUESTEDlPROPOSED CHANGE 

Tables 02714P-1 and 02714-1 of the referenced 
technical specifications indicate a specified value for 
apparent opening size of 0.21 mm maximum. The 
intent of the required value was to correspond to the 
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RCI/DCN FORM' 
I .. L 

REQUEST FOR CLARIFICATION OF INFORMATION / DESIGN CHANGE NOTICE - 
(1)WP I WO NO.: 20102 

(3)sIC T m  OSDF PHASE II 

(4) RESPONSIBLE DISCIPLINE: 
E O  M U  C O  OTHER0 

(2)sIC NO.: FSC-614 

(11)RCI NO.: 

(1l)DCN NO.: 20102413 (4A)RCUDCN TITLE: REROUTING OF BORROW AREA HAUL ROAD 

(7)DOCUMENTS AFFECTED ODOCUMENT NOS. (7)REV. (8)OTHER 

--------- 9OX- SHEO G2B -- 

WX-1 SHEETGZD 

REROUTE OSDF BORROW AREA HAUL ROAD AS SHOWN ON 
SKETCH 20102-SK-003. THE NEW LOCATION TO THE SOUTH MAY 
USE THE EXISTING DITCH CROSSING AND STP ACCESS ROAD AND 
BE ROUTED AROUND THE LOCATION FOR A PROPOSED POWER 
POLE (N479356, El-7). 

THE NEW LOCATION AT THE NORTHERN END OF HAUL ROAD WILL 
MAKE USE OF EXISTING GATE AND ROAD CROSSING OF THE NEW 
NORTH ENTRANCE ROAD TO REDUCE THE LENGTH OF THE HAUL 
ROAD, WHICH WILL MINIMIZE ROAD CONSTRUCTION. THE NEW 
LOCATION OF THE HAUL ROAD SHOULD BE ROUTED TO AVOID 
DISTURBANCE OF STOCKPILE h4TL-OSDM)B IF PRACTICAL 

THE NEW LOCATION OF THE HAUL ROAD SHOULD BE ROUTED SO 
AS NOT TO DISTURB THE PROPOSED AlPII STORMWATER 
CONVEYANCE CHANNEL LAYOUT LOCATED IN CERTIFICATION UNIT 
A i  PHlbSXD41. 

(16)FDF PE ACCEPTANCE 8 VERIFICATION THAT ALL REQ 

+ 4 = 7 #  e ,  
PERFORMANCE GRADE: ( 1 7 6  

1 I 

FS-F4259 (211 6/98) 
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7. 

SUPPLY OF GEOSYNTHETIC MATERIALS 

ITEM NO. 9 
May 19, 1998 

DCN NO. 20102-014 

SECTION 02772P 
Pace 02772P-4 

SECTION 02772P 
Page 02772P-7 

Page 02772P-9 

I 2* 
I Page 02772P-3- 

3. 

SECTION' 02772P 
Page 02772P-3 

A a Q N  
Revise Article 1.04.8 to read as follows: 
B. For each proposed geosynthetic clay liner material lot, 
submit to FDF at least 14 calender days prior to 
transporting -geosynthetic clay liner to the site the 
results of manufacturing quality control tests and 
internal and interface shear strength tests. 
Geosynthetic clay liner for the internal and interface 
shear strength shall be tested using procedures and 
conditions specified in Article 2.01 .G. 1 and 2 of this 
Section. 

Revise Article 1.04.C.3 by adding the word 
"manufacturing" between "results of" and "quality". 

Revise Article 1.04.C by adding the following: 
4. Results of internal and interface shear strength tests, 
including description of test methods, procedure, and 
conditions. 

Delete Article 2.01 E.4. 

Delete Article 2.01 F.4. 

~~~ ~~ ~ 

Add the following test and procedure to Article 2.02B 
Bentonite Fluid Loss: ASTM D5891 

~~ 

Addqhe following to the GCL Properties: 
F?opeR,ies - Bentonite Fluid Loss 
@~if ier~F~jaxirnurn 
Units) Mililjjers 
Specifiehalues - 18 
Test Method - ASTM D5891 
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REQUEST FOR SLARIFICATION OF INFORMATION / DESIGN CHANGE NOTICE - 

(1)wP I WO NO.: 201 02 (2)s1c NO.: FSC-614 (5)Pg 1 OF 1 (6)DATE 

(3)s1c TITLE. OSDF Phase I I  
03June 98 

(1 1)RCI NO.: 

(4) RESPONSIBLE DISCIPLINE: (~A)RCIIDCN TITLE: Conditioning for Geomem brane (11)DCN NO.: 20102-017 
E 0 M n  c ,&OTHER 0 Conformance Test Samples 

(7)DOCUMENTS AFFECTED (7)DOCUMENT NOS. (7)REV (8)OTHER 

I n  
Construction Quality Assurance Plan (PL-006) 

onditioning of Geomembrane Conformance Test 
amples is being clarified and made consistant with Add to the CQA Plan Table 7.2 and project Technic1 

Specification Table 02770-2 the following note: he project Technical Specification Section 02770. 
4. Conditioning of test samples shall be minimum 1 

hr at standard laboratory atom 
ECDC CO4*6LLED d to the CQA Plan Table 7.1 the following notes: 

conditioning shall be minimum 1 hr at standard 
laboratory atmosphere. 

3. Test procedure for ASTM D638 shall be modified 
by NSF 54 Annex A. 

(13)RESPONSE: FOR RCI. IS A DCN REQ'D? 0 NO 0 YES (14) FOR D C N P P R O V E D  m P P  @D@OTED o DISA~JPP~OVEDC 

(2O)CHARGE NO. FOR CADD SERVICES TO INCORPORATE: 

ARE COMPLETE: (DCN ONLY) DATE: 

FS-F-4259 (2/16/98) 
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~ G E O S Y N T E C  CONSULTANTS I,- 

30 April 1998 

Jim Turner, Quality Assurance €nginecr 
MS:64 Fluor Daniel Fcrnald 
7400 Willey Road 
Fmald, Ohio 45030 

Subject : Corrective Adion Completed for Finding FY98-0370. 

Dear JirnTuna : 

The proposed corrective actions for Finding FY98-0370 was completed by Mr. 
Plcasc find enclosed Mi. Tindell’s “Corrective Action Response for Bryan Tindell. 

Finding .Ey98-0370 (ASTM D638 Testing Deviations)”. 

In regard to preventing recurrence, I am editing appropriate SOPh in OUT SOP 
Manual, and expect to complete the edits tonight or tomorrow- Please.find attached a 
copy of an SOP showing how the edit in regard to conditioning will look. 

Sincerely, 

Daniel S. Carlson 

CC: David Phillips 
Daniel Schauer 
Bryan Tindell 

ENC: ’ Mr. Tindell’s “Corrective Action Response for Finding W98-0370 (ASTM 
’. D63 8 Testing Deviations)” 
Copy of SOP D413-82(1993), intended Revision 3. 

carpofite Wi: 

Boca Raton. M d a  33487 -USA 
TCL (407)995.09oO* Fax (407) 995-0925 

621 N.W. 3rd S~net - Suite 650 
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CORRECTIVE ACTION RESPONSE FOR FXNDING IFy98-0370 
(ASTM D638 Testing Deviations) 

INTRODUCTION 

On 26* February 1998, a nonconformance report was issued by hk. James T. 
Turner of Fluor Daniel FcrnaId a f tn  their audit of GeoSyntec MTL. The 
nonconformance report specified a deviation fiom the ASTM D638 “Standard Test 
Method for Tensile Properties of Plastics” as follows: 

ASTM D638-91, SECTION 7, (CONDITIONING), STATES CONDITION THE TEST 
SPECIMENS AT 73.4 PLUS OR MXNUS 3.6 DEGREES FAHRENHEn AND 30 
PLUS OR MINUS 5 PERCENT RELATIVE HUMIDXTY FOR NOT LESS THAN 40 
HOURS PRIOR TO TESTlNG. 

THE. GEOMEhlBRANE SAMPLES A.RE CONDITIOtU’ED [AT GEOSM\JTEC m] 
FOR 3 TO 4 HOURS. 

C 
condi: 
condi 
ovem 

RES1 

v 

M:\FLU 

ieosyntec MIL SOP/s have not until now, specifically addressd this 40 hr 
tioning requirement. The standard practice within the MTL is that samples will be 
tioned in standard laboratory temperature for at least 3 hours before testing, or 
ight for at least 24 hours if the samples arc received warm. 

’ONSE 

GeoSptec MTL staff are highly aware of temperatun: effects on geomembranc 
prupenics, specifically tensile properties. 

The GeoSyntec MTL is located in South Florida w b a  samples arriving at the 
lab below sbdard laboratory temperatures is highly unusual. However, 
samples arriving at temperatures above standard laboratory temperatures is a 
po&bility, particularly during the summer months. Therefore, no samples art 

prepared for testing until tbey are ‘‘cool’’ (Le., gcornembraae has had time to 
adjust to the standard laboratory tmpaaturc and feels cool to the touch). 

Typically, samples are received in the morning via an overnight delivery 
service. This normally results in receiving  coo^" sampIcs. The sampks are 
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then held in the staging area of t h e  lab at standard laboratory atmosphere until 
they can be logged in aid prepared. This process typically takes a minimum o f ’  
3 hours, even wben expedited turn-around time is rcquircd (ix., the client has 
indicated an urgent need for test results). For non-rush testing, samples might 
be held for one to three days at standard labontory atmosphere prior to testing. 

If a sample is received at the GeoSyntec MTL that is warm to the touch (Le., 
noticeably above standard laboratory tempcraturc), thm the sample is beld in 
the staging area overnight or for a minimum of 24 hours. Providing that thc 
sample is ‘‘cool’’ to the touch after the 24 hour hold, then it is processed 
through the login and preparation process. This process requires a minimum of 
3 hours as mentioned above. 

The practices described above are being incorponted into appropriate SOPls in 
GeoSyntec MTL‘s SOP Manual using t he  following wording: 

“Geosynthetic samples will not be tested until they are at standard 
laboratory temperature; i.e., samples will be conditioned in standard 
labomoxy tempennue for at least 3 hours before testing. lXs  is considered 
an acceptable deviation from the specified 40 hour conditioning time.” , 

. JUS’I7FlCATION FOR GEOSYNTEC MTL P R A m C E  

ASTM D638-96, “Standard Test Method for Tensile Properties of Plastics” states 
in Section 1.2: 

“This test method can be used for testing materials of any thickness up to 14 
mm (0.55 in.).” 

and in Section 9.1: 

“9.1 Conditioning4ondition the test specimens at 23 k 2°C (73.4 f 3.6”F) 
and 50 If: 5% relative humidity for not less than 40 h prior ‘to test in 
accordance witb Procedure A of Practice D 618, for those tests where 
conditioning is required. In cases of disagreement, the tolerances shall be 
kl “C (1 -8°F) and ;t2% relative humidity.” 

2 98.0430 

P. d 
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Geosynwc Consulrants 

Referring to ASTM D618-95, “Standard Practice for’ Conditioning Plastics and 
Electricai Insulating Materials for Testing”, background is provided for conditioning 
the samples. , The scope of ASTM D6 18 stat& 

“1. Scope 
1.1 In general, the physical and electrical properties of plastics and 

electrical insulating materials are influenced by temperature and relative 
humidity in a manner that materially affects test results. In order that reliable 
comparisons may be made of different matexials and between different 
laboratories, it is necessary to standardize the humidity conditions, bs well as 
the temperature, to which specimens of thee materials are subjected prior to 
and during testing. This practice defines procedures for conditioning plastics 
and electrical insulating materials (although not ncccssarily to equilibrium) 
prior to testing, and the conditions under which they shall be tested.” 

Section 3.1-2 of ASTM D618 provides the following definition for standard 
laboratory atmosphere; 

“3.1.2 standcud laboratory amoqhere--an atmosphere having a temperature 
of 23°C (73.4”F) and a relative humidity of 50% with standard tolerances as 
specified in 3.2 shall be the standard laboratory atmosphere.” 

0 

Significance and use for method ASTM D6 18 is stated in Section 4 as follows: 

“4. Significance and Use 
4.1 Conditioning of specimens may be undertaken: (1) for the purpose of 

bringing the material into equilibrium with normal or average room 
conditions, (2) simply to obtain reproduciblc nsults, regardless of previous 
history of exposure. or (3) to subject the material to abnormal conditions of 
temperature or humidity in order to prcdict its service behavior. 

4.2 The conditioning procedures prescribed in this practice are designed 
to obtain reproducible results and may give physical values somewhat higher 
or somewhat lower than values under equilibrium at normal conditions, 
depending upon the particular material and test. To cnsure substantial 

.-. 

3 9t04.30 
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equilibrium under normal conditions of bumidity and temperature, however, 
may require h m  20 to 100 days or more depmding upon thickness and type 
of material and its previous history. Consequently, cooditiooing for 
reproducibility must of necessity be used for general purchase specifications 
and product control tests.” 

ASTM D618 Procedure A is quoted below for ease of referace: 

“8. Standard Procedures for Conditioning Prior to Test 
8.1 Procedure A-Condition 40/23/50 for specimens 7 mm (0.25 in.) or 

under in thickness, 88/23/50 for specimens over 7 mm-Condition test 
specimens 7 mm or under in thickness in the standard laboratory atmosphere 
for a minimum of 40 h immediately prior to testing. Treat test specimens 
over 7 mm in thickness as above, except that the minimum time shall be 88 h. 
Provide adequate air circulation on all sides of the test specimens by placing 
them in suitable racks, hanging them &om metal clips or laying them on 
wide-mesh, wire screen fiames with at least 25 nun (I in.) between the scncn 
and the surface of the bench.” 

Upon reviewing the conditioning requirements set forth in ASTM D638 and 
ASTM D6 18 scvenl considerations caa be made. These are discussed below. 

Thickness Consideration 

Thc time required for a material to reach substantial temperature equilibrium is 
dependent on thickness (i.e. thicker materials require a longer time). ASTM D638 is 
applicable to, and, therefore, must account for appropriate conditioning time, for 
samples up to a thickness of 14 mm (0.55 in.). ASTM D618 procedurc requires a 
conditioning time of 40 hours at a standard laboratory atmosphere for materials up to 7 
mm (0.28 in.). The GeoSyntec MTL typically performs ASTM D638 OR 

geornembrancs with thicknessis between 40 mil (i-e. 1.0 XZICD. (0.04 in.)) to 80 mil &e. 2 
mm (0.08 in.)). Therefore, GeoSyntec MTL pcrforms tests on samples that are 
approximately only 28% of the maximum thickness for samples requiring a 
conditioning time of 40 hours. 

4 98.0430 
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Sample Condition Consideration 

The intent for conditioning specimens relates to obtaining reproducible results, 
regardless of previous history of exposure. Therefore, samples must be in a 
reproducible condition of standard laboratory atmosphere that wiIl help provide for 
reproducible results. 

NSF Standard 54 Modifications to ASTM D638 for Geomembrane 

The National Sanitation Foundation (NSF) publicized a standard (Standatd 54) 
specific to flexible membrane liners. This publication set precedents that havo since 
become accepted standard industry practice. A part of NSF Standard 54, h e x  A, 
“Special Test Methods and Revised Standard Test Method”, was developed and 
publicized to establish test methods and proccdurcs to supplement ASTM methods 
specific to flexible rnembranc liners. Part 8 of  NSF Standard 54, h e x  A, “Tensile 

D638 that are appropriate for geomembrane. The first modification applies to 
conditioning the specimen and is provided below for easc of reference. 

Strength for HDPWVLDPE, Non-Textured Sheet”, addresses modifications to ASTM & 

-. 

“The specimens shall be conditioned at 21 f 3°C (70 C 1°F) and 55 -t 10% 
relative humidity for not less than 1 hr. prior to testing.” 

Conclusion 

Based upon review and undcrstanding of ASTM D638, ASTM D618 and of NSF 
Standard 54 which reflects accepted standard industry practice, GeoSyntec MTL 
considers the deviation from ASTM D638 acceptable. 

0 M:VLWRhfTLBRYANlOBSPY9ggOC 5 
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22June 98 

18.1, and 9.1 
9) RCI - INQUIRY USQD SCREENING BY PROJECT ENGINEER (9) DCN -JUSTIFICATION, EXISTING CONDITION 8 

REOUESTEDlPROPOSED CHANGE 

Changes to the Construction Quality AssuranceMake the 
KQA) Plan are being made to provide clarificationssection 6.9.1 (Page 6-7, Test Methods), replacc 
to the appropriate version of the applicable testu.. . Current ASTM test procedures indicated in Table: 
methods and standards to be used by the6-3 and 64." with "...Current Version Of ASTM teS 
laboratories. This will ensure that consistency isprocedures indicated in Tables 6-3 and 6 4  which arc 
maintained. in effect at the time of award of construction contract 

unless otherwise specified or approved by thc 
Construction Manager." 

changes to the cQA Plan: 

3)s1c TITLE: OSDF Phase I1 

4, DISCiPLiNE: (4A)RCIIDCN TITLE: CQA PLAN Test Standards and 
i o M O  C ~ O T H E R  o Procedures 

$CL)iZ {;ap<Tq-JI i FD 
rgi3-y NC:, LT);. -1 1. 

Section 7.1 (page 7-1, Introduction), Section 8.1 (page 

or other applicable test procedure indicated in Tab1 a 8-1 ,-,Introduction), and Section 9.1 (page 9-1, 
Infiduction), replace I'. . .current versions of the A 

x- I  and x-2." With "...current versions of the ASTM or 
other applicable test procedure indicated in Tables x-I 
and x-2 which are in effect at the time of award of 
construction contract, unless otherwise specified or 
approved by the Construction Manager." Note that "x' 
refers to the respective section numbers (i.e.,7, 8, or 

-- 
. .  C.' ..*. v .  

PPROVED U P P R O  

(1 5 ) D E W  ORGA9SJZAWN ~eROVAUDISAPPR0VAL:DATE: 

(1 1)RCI NO.: 

(1 1)DCN NO.: 201 02-027 

c 

(7)DOCUMENTS AFFECTED 

~~ ~ 

FS-F-4259 (2/16/98) 

(7)REV (8)OTHER (7)DOCUMENT NOS. 

Construction Quality Assurance Plan 201 00-PL-006 
0 

Sections 6.9.1, 7.1, 
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REQUEST FOR CLARIFICATION OF INFORMATION I DESIGN CHANGE NOTICE - 
J 

'1)WP / WO NO.: 201 02 
. .  

- 

(2pc NO.: FSC-614 (5)Pg 1 OF 1 
30 June 98 

(~A)RCIIDCN TITLE: Use of Straw Bales for Erosion and 
Sediment Control. 

(ii)DcN NO.: 20102-029 

201 02-TS-0001 Section 02270 (Erosion and 
Sediment Control) 

REQUESTEDlPROPOSED CHANGE. 
Changes to the Technical Specification are being Please note that this does not apply to the use of stra\ 
made to be consistent with the Erosion and Sedimentbales as defined in the IMP Plan (20100-PL-007),. 
control procedures which require that straw bales 
should not be used as a prefilter in conjunction with 
check dams. 

~ 

0 
Part 3.01C, page 
02270-3 

Delete the last sentence of Part 3.01C (page 02270- 
3) of Section 02270. 

I ,  

COMPANY: DATE: 
GeoSyntec 30 June 1998 
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RCVDCN FORM. 
REQUEST FOR CLARIFICATION OF INFORMATION / DESIGN CHANGE NOTICE - 

(5)Pg 1 OF 1 (6)DATE 1)WP I WO NO.: 201 02 

3)s1c TITLE: OSDF Phase II 

(2)SIC NO.: FSC-614 
30 June 98 

(11)RCI NO.: 

. (11)DCN NO.: 20102-030 4) RESPONSIBLE DISCIPLINE: 
1 0  M O  C&OTHERO 

(~A)RCIIDCN TITLE: Required GCL Property Values 

(7)DOCUMENTS AFFECTED I (7)DOCUMENT NOS. (7)REV i7)REV. (6)OTHER 

1 
201 02-TS-0001 Section 02772 
201 02-TS-0001 Section 02772P 

able 02772-1 

I I I 

9) RCI - INQUIRY USQD SCREENING BY PROJECT ENGINEER (9) DCN - JUSTIFICATION, EXISTING CONDITION 8 
REQUESTEDlPROPOSED CHANGE 

Changes to Section 02772 are being made to Changes to Section 02772 and Section 02772P are 
incorporate required GCL property values so as to bealso being made to Provide the ASTM standard test 
consistent with those of Table 02772p-1 which were method for the Properties provided in Table 02772-1 
changed through DCN No. 20102-014. and Table 02772P-1 of the GCL specifications. 

4dd the following to the GCL properties in Table 
12772-1, page 02772-7: page 02772P-2): 

Add the following to Part 1.03A (page 02772-2 and 

13. ASTM 5891 Standard Test Method for Fluid Loss 
of Clay Component of Geosynthetic Clay Liners. 

0 
'roperties - Bentonite Fluid Loss 
lualifiers - Maximum 
Jnits - Milliliters 
specified Values - 8 

30June1998 

RCI - DCN ACCEPTANCE 
(2O)CHARGE NO. FOR CADD SERVICES TO INCORPORATE: 

d.4 
16)FDF PE ACCEPTANCE B VERIFICATION THAT ALL REQUIRED REVIEWS ARE COMPLETE: (DCN ONLY) DATE: 

FS-F-4259 (2/16/98) 



- --. RCI/DCN FORM - 206 4 

(5)Pg 1 OF 2 WP / WO NO.: 20102 (2)SIC NO.: FSC-614 (6)DATE 
05/14/96 

I 

141 RESPONSIBLE DISCIPLINE: I(~A)RCI/DCN TITLE: PHASE II FORMER NORTH ENTRANCE ROAD ](I ~ ) D C N  NO.: 

I(3)SIC TITLE: OSDF PHASE I I  (11)RCI NO.: 20102-003R 

(9)'fRCI - INQUIRY 0 USQD SCREENING BY PROJECT ENGINEER 

The Phase II Contract states that a length of the former North Entrance Road 'For NAR5, proceeding from N482182 to the south, remove soil 
in the vicinity of Cell 3 shall be removed by the OSDF Contractor. The 
attached sketch 20102-SK-0001 gives further details of the removal. Phase II A. From approx. N482073 to the southern extent of NARS, approx. lSO-A., 
road removal extends north to south from approximately N482182 to N481890. remove 12-in. minimum from ground surface. 
Northing N481890 is the southern extent of Certification Units NARl , NAR3, 
and NAR5. Refer to Sketch 20102-SK-0001 Phase II North Entrance Road Removal for 

details of east-west extent of removal. As shown, NARl is approx. 214. in 
Proceeding from N482182 to the south, remove soil from NARl to a depth of width, NAP3 is approx. 22-A. in width, and NAR5 is approx. 20-A. in width. T 
12-in. minimum below ground surface for a distance of approx. 1704. From assure that the entire certification unit is excavated, the ditch removal should 
approx. N482013 to the southern extent of NARl , approx. 120-A., remove 9-in. extend 22% from the edge of pavement or at least 24 .  west of the top of 
minimum below ground surface. slope on the west side of NARl and at least 2-A. east of the top of slope on 

the east side of NAR5. 

(9) 0 DCN -JUSTIFICATION, EXISTING CONDITION 8 
REQUESTEDPROPOSED CHANGE 

to a depth of &in. minimum from ground surface for a distance of approx. 11 t 

or NAR3. proceeding from N482182 to the south. remove pavement and 
ubsoil to a depth o f 36in. minimum from the top of pavement for a distance 

of approx. 1854. From approx. N481998 to the southern extent of NAR3, / (approx. lOS-ft., remove 42-in. minimum from top of pavement. n 

E n  M U  c o   OTHER^ 

(16)FDF PE ACCEPTANCE 8 VERIFICATION THAT ALL REQUIRED R 

'c, .. 
PERFORMANCE GRADE: (17) 

20ro2- 031 REMOVAL 

E: (21)WORK COMPLETED: (SIGNOFF BY CE OR PE) 
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1 )wP WO NO.: 201 02 1cas1c NO.: FSC-614 ,1(5)Pg 1 OF 1 I(6)DATE . .  I 1 July 1998 
3 ) s ~  TITLE: OSDF Phase II (1 1)RCI NO.: 

to the OSDF construction area. According to Part 2.01 .A of Section 13000, 
the road@) shall be constructed of subbase and base material. and geotextile 
separator meeting the requirements of Sections 02230 (Road Construction) 
and 0271 4 (Geotextiles), respectnrely..- Finally, Part 3.06.A of Section 13ooo 
requires a haul road from the borrow area to the certified area north of the 
Entrance Road to be constructed in accordance with approved design. 

The Contractor's Work Area (CWA) Plan (Submittal No. 2110-1 Rev. 1) 
provides alignment and typical cross section of roads within the CWA. The 

Management and Restoration Plan (Submittal No. 13000-1, Rev. 0) all 
discuss the Borrow Area Haul Road. The Earthwork and Borrow Area Revise Pari 3.06.A to: '... in accordance with design approved by the 
Management Plans state that '...offsite borrow materials consist of various Construction Manager. Also, revise Part 3.06.D to: 'Road construction shall 
crushed stone products that may be used to bridge over and stabilize soft be in accordance with Section 02230 and as approved in writing by the 
and wet subgrade areas crossed by the haul road". The remaining sections Construction Manager. 
of the haul road would be constructed of on-site clayey rockfill material. 
Section 4.0 of the CWA Plan indicates that all haul roads within the CWA are 
'...tempomy and exist mainly for the benefh of Petro Environmental.' All 
referenced plans have received FDF approval (B status). 

ECDC CON'fR.GLL€D 

RCI - DCN ACCEPTANCE 1 
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E 0 M O  C # OTHER 0 Drawings and Specifications 
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(1 1)DCN NO.: 

G ’ o J o ~  -03b 
(7)DOCUMENTS AFFECTED 

See Attached Pages 2 and 3 

(7)DOCUMENT NOS. (7)RN (8)OTHER 
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TUN-09-1998 16: 35 GEOSYNTEC CONSULTRNTS 404 705 2000 P. 02/03 
-i_ 

’. 

of former North Entrance Road north of Cell 1. 
Add coordinates ‘W 483,399.64 E 1,351,300.57” for termination 
of former North Entrance Road north of Cell 1. 
1. Change “See Note 5” pointing to Eastern Drainage Channel to * 

‘Wote s. 
2. Change Note 5 to read: “5. Runoff from the d k c e  of the area 

‘ ’ . .  . ... .. . .- 

” r- .. . , 

a 
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2 .  

3 ’  
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6 
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8 
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- 
10 

11 
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REFER TO 
DWG 9OX-6OOO-G-00203 
SHEET G-2C 
DWG 90X-6000-G-0022 1 
SHEET G-2D 
DWG 9OX-6000-G-00203 
SHEET G- 1 OA 

DWG 90X-6000-G-002 12 
G-20B 
DWG 90X-6000-G-00215 
G-22B. 

? 
- *  

DWG 90X-6000-G-00217 
G-23B 4, . *- 

D WG 90X-6000-G-002 1 8 
G-25B 
DWG POX-6000-G-002 19 
G-26A 

D W G 90X-6000-G-00220 
G-30B 

spec. Section 021 00 

Spec. Section 02200 

- . . . . . . . . . 

ACTION 
Add coordinates ‘%I 483,399.64 E 1,351,300.57’’ for termination 

water” to “groundwater”. I 



JUN-09-1998 16:36 GEOSYNTEC CONSULTFINTS - b .. . .. 

13 
14 

15 

- 

12 I Spec. Section02215 I Paragraph 3.02 B.: Delete “...as necesmy...” fkom the 
sentence. 
Paragraph 3.01 B.: Change “02714” to “02710”. 
Paragraph 2.01 B.: Delete “(per ASTM C 1’36)” h m  the fourth 
sentence. 
Paragraph 1.04 C.: Change the first sentence KO read ‘‘. . . anange a 
visit acceptable to the Construction Manager to the proposed ...” 

Spec. Section 02240 

Spec. Section 02250 

Spec. Section 02280 



RCYDCN FORM 20 6 4 
REQUEST FOR CLARIFICATION-OF INFORMATION-/-DESIGN CHANGE NOTICE - 

(2) SIC NO.: (5) Pg 1 OF 1 (6)DATE 
20 102 FSC-6 14 6/23/98 

(I 1) RCI NO.: 
,_ SWU ExcavatiodOSDF (Phase 11) Project RCI-20 102-009R 
(4) RESPONSIBLE DISCIPLINE: (4A) RCIIMJNII1TLE: (1 1) DCN NO.: 

20102-038 E n  M U  C a  O m R n  Control Point Discrepancies I 

(9) WRCI - INQUIRY ~ U S Q D  SCREENING BY PROJECT ENGINEER (9) a DCN-JUSTIFICATION. EXISTING CONDITION & 
REQUESTEDPROPOSED CHANGE 

Review of the Control Point Data on the referenced document, Sheet G-9B, OSDF Phase 2 drawings, shows two apparent discrepancies: I 
1) Point #7215 appears to have an incorrectly stated Northing of 489259.62. It appears the proper Northing should be 489559.62 
2) Point #7314 is listed twice. It appears that the second listing should be #73 15. 

A full review of the other control points was not completed. The existence of additional discrepancies is not known. - e. d--p c t t D C  CON7 h3bLEQ 

13) RESPONSE FOR RCl, IS A DCN REQD (14) FOR DCN: )i$ APPROVED O M P R O V E D  A DISAPPROVED 

1. A'typo occurred in the Northing coordinate for point #7215. The 
correct Northing should be 482559.62. 

2. The second listing of point #7314 should be #7315. 

RMANCE GRADE (17 



" RCI/DCN FORM 6 '  

I REQUEST FOR CI.~AFUFICATION OF INFORMATION / DESIGN CHANGE NOTICE - 
(1  )WP I WO NO.: 

20 102 
(2) SIC NO.: 

FSC-6 14 
^SIC  TITLE: 

(9) IX]RCI - MQUIRY OUSQD SCREMMG BY PROJECT RJGMEER (9) c DCN-JUSTIFICATION, EXISTING CONDITION & 
REQUESTEDPROPOSED CHANGE 

The East Drainage Channel and Temporary Drainage Channel can not be built as drawn. The slopes of the east channel will undermine 
the perimeter fence and the temporary drainage channel is routed through the existing unsuitable materiaVwoodchips stockpile. A field 
determination of an alternate slope and alignment will have to be made by FDF. 

(1 I )  RCI NO.: 

" 5% 
COMPANY: DATE: (12) E I P E  AT 

7/8/98 I &&Gz?f.. tJ5 e- I 

.. .-- 

( I  0) REQUESTER 
Steven C. Brandstetter Petro Environmental Technologies. Inc. 

(13) RESPONSE FOR RCI. IS A DCN REQD U N O  m Y E S  (14) FOR DCN: C APPROVED @$'PROVED AS d& 
This DCN is being the temporary drainage channel 
as shown on the ! The re-routed channel shall be cons- 
tructed to the same minimum cross-section and slopes shown on Drawings 
90X-6000-G-00204 and 90X-6000-G-00227. The gerimeter fence along the 
eastern limits of the channel shall be protected from undermining. Provic 
as-guilt Grawi'ngs and protection measures for the re-routed temporary 
drainage channel. 

, 

(4) RESPONSIBLE DISCIPLINE: (4A) RCIIDCNmTLE: 
SWO ExcavatiodOSDF (Phase 11) Project 

E D  M I  C a  O T H E R n  East Drainage Channel, Cell 3 

(7) DOCUMENTS AFFECTED (7) DOCUMENT NOS. 

Construction Drawings 90X-6000-G-00204 
90X-6000-G-00227 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -~ - - - - - - - - - - - - - - . - - - - - -~ - - - - - - - - -  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - , - - - - - - - - - - - - - - . - - - - - - , - - - - - - - - -  

RCI-20 102-0 1 OR- 
(1 I )  DCN NO.: 

20102-039 
(7) REV. (8) OTHER 

0 
0 

DATE: 

o w  OFUNCTION 

(20) CHARGE NO. FOR CADD SERVICES TO INCORPORATE 

ZLCrDd3 
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(7)DOCUMENTS AFFECTED 

. I  REQUEST FOR CLARIFICATION OF INFORMATION / DESIGN CHANGE NOTICE,/; I 

(7)DOCUMENT NOS. (7)REV. (8)OTHER 

I I(l1)RCI NO.: ' ' 

I I I -. 
.: RCI - INOUIRY LI USOD SCREENING BY PROJECT ENGINEER ( S ) ~ D C N  - JUSTIFICATION, EXISTING CONDITION 8 

REOUESTEDIPROPOSEDCHANGE 

(2O)CHARGE NO. FOR CADD SERVICES TO INCORPORATE 

&*A- 
)FDF PE ACCEPTANCE B VERIFICATION THAT ALL R ARE COMPLETE (DCN ONLY) 

e. 
RFORMANCE GRADE (17) 

DATE. (21)WORK COMPLETED (SIGNOFF BY CE OR PE) DATE 

ECDC. CONTROLLED 

FS-F-4259 (2/16/98) 

@ 
0638079 



. .  

a 

a 

i 

a 

-. 
SECTION 02900 

SEEDING 

PART 1 GENERAL 

1 .l 

1.2 

1.3 

1.4 

SCOPE 

This Section includes but is not limited to: 

A. Soil preparation. 

B. Interim seeding. 

C. Permanent seeding. 

D. Summer seeding. ~ 

E. Application of fertilizer. 

F. 

G. Application of crusting agent. 

RELATED SECTIONS AND PLANS 

- 

Application of mulch and mulch binder. 

A. Section 02270 - Erosion and Sediment Control. 

B. 

C. 

REFERENCES 

A. 

Part 6 - Statement of Work. 

Part 8 - Environmental Health and Safety, and Training Requirements. 

State of Ohio, Department of Natural Resources (ODNR): Rainwater and 
Land Development, Ohio’s Standard for Storm Water Management, Land 
Development, and Urban Stream Protection - 1996. 

Title 40, Code of Federal Regulations (CFR), Part 161 , Identification and 
Listing of Hazardous Waste. 

Sitewide Excavation Plan, current revision. 

Land Use Authority, Master Plot, Overall Plan, current plan. 

B. 

C. 

D. 

SUBMITTALS 

A. Provide submittals as required in Part 6. Unless specified otherwise, 
submittals shall be made to the Construction Manager for review and 

2 4 



. .  ' 3 * 7 2 1 - -  

1.5 

1.6 

approval. 

Submit the following within thirty (30) calendar days from Notice to 
Proceed: 
1. 

2. 

B. 

Proposed seed mixes and application rates for seed, mulch, mulch 
binder, and fertilizers. 
Manufacturets product data and recommended methods of 
application for seed, mulches, mulch binder, and fertilizer. 
Product data for fertilizer shall also include chemical analysis 
including uranium analysis to assure there is no resultant or 
derived uranium from fertilizer use. 
Material Safety Data Sheet (MSDS) for fertilizer and mulch binder. 3. 

C. Provide a plan showing seeding type by area (interim or permanent) and 
a written statement of proposed changes to seed mix and application 
rate of seed mix and/or associated materials (Le., fertilizer, mulch, and 
mulch binder) a minimum of ten (10) calendar days before seeding. 
Choice of seeding type shall follow the Land Use Authority, Master Plot, 
Overall Plan and other pertinent project information according to when 
areas Will be redisturbed. 

D. Submit certificate of compliance for the following within fifteen (15) 
calendar days before the seeding. Do not sow seed until the 
Construction Manager has reviewed and approved the certificates. 
1. Certificate stating seed mixture, guaranteed percentages of purity, 

weed content, germination of seed, name of seller, the test date 
for the seed, and the net weight and date of shipment: 
Manufacturets certificate stating the available nutrients contained 
in the proposed fertilizer; 
Manufacturer's certificate stating the wood cellulose mulch meets 
the requirements of this Section; and 
Manufacturer's certificate stating the mulch binder meets the 
requirements of this Section. 

2. 

3. 

4. 

DELNERY, STORAGE, AND HANDUNG 

A. Deliver containerized materials in uniform packages bearing the name of 
the manufacturer, the net weight and a Statement of content. Deliver 
containerized materials to the site in original, properly labeled, 
unopened, clean containers each showing the manufacturer's 
guaranteed analysis conforming to applicable regulations and standards. 

B. Store materials in a dry area in a manner to prevent physical damage 
.from the elements. 

HEALTH AND SAFETY REQUIREMENTS 

A. Environmental Health and Safety, and Training requirements shall be as 



specified in Part 8. 

PART 2 PRODUCTS 

2.1 MATERIALS 

A. 

B. 

C. 

Furnish seed labeled in accordance with the U.S. Department of 
Agriculture (USDA) Rules and Regulations under the Federal Seed Act 
and applicable State seed laws. Furnish seed in sealed bags or 
containers bearing the date of expiration. Do not use seed after its 
expiration date. Each variety of seed shall: have a purity of not less than 
90 percent, have a percentage of germination not less than 80 percent, 
have a weed to seed content of not more than 0.75 percent and contain 
no noxious weeds. The above percentages are by weight. 

For interim seeding, the seed mixture shall be: 
1. Annual Rye- 60 pounds pure live seed 

2. Perennial Rye - 60 pounds pldacre 
(pl s)/acre 

For permanent seeding, the seed mixture shall be (all measures are 
pounds pldacre): 

April 15 - d a v  31  October 1 -- 
3 1. Canada Wild Rye 2 

2. Little Bluestem 2 3 
3. Big Bluestem 3 4 

aa. 

4. Indian Grass 

5. Switch Grass 
6.Side Oats G r a m  

7. Live Oats 

2 
ll2 
l l 2  

20 

3 

1 

1 

25 

D.For summer (June - September) seeding, the seeding mixture shall be: 
1 .Buckwheat 60 pounds pls/acre. 

F.Obtain water from the on-site sources shown on the Constnrction Drawings or 
specified in Part 6, unless otherwise approved by the Construction 
Manager. 

G. Fertilizer: 
1 .Use fertilizer that is dry or liquid commercial grade fertilizer, uniform in 

composition that meets the requirements of all State and Federal 



regulations and standards of the Association of Agricultural 
Chemists. 

2.Fertilizer for interim seeding shall be VCOTE 344-1 4 as manufactured 
by George W. Hill or equal. 

3.Fertilizer for permanent seeding shall be 0-12-1 2. 

H.Fumish mulch meeting the following requirements: 
1 .Mulch shall be straw or wood cellulose fiber, free of clay, stone, foreign 

2.Fumish straw that does not contain sticks larger than 1/4-inch diameter 
substances, and reasonably free of weeds. 

or other materials that may prevent matting down during 
application. Use straw that is free from mold and other 
objectionable material and in an air-dry condition suitable for 
placing with mulch blower equipment or other equipment as 
approved by the Construction Manager. Straw shall be generally 
6 inches or more in length. 

into a uniform fibrous physical state. Use wood cellulose fiber 
containing a green dye that will provide for easy visual inspection 
for uniformity of sluny spread. The wood cellulose fiber including 
dye, shall contain no growth or germination inhibiting properties. 
The wood cellulose fiber shall be manufactured in such a manner 
that, after addition and agitation in sluny tanks with water, the 
fibers in the material become uniformly suspended to form a 
homogeneous material. When sprayed on the ground, the 
material shall allow absorption and percolation of moisture. The 
wood cellulose fiber shall meet the following requirements: 

' 

3.Mulch applied by hydrospraying shall be a wood cellulose processed 

- Item 
Particle Length 

Specification Limit 
0.375 inch (maximum) 

Particle Thickness 0.047 inch (maximum) 
PH 4.0 to 8.5 
Ash Content 1.6 percent (maximum) 

Water Holding Capacity 500 percent (minimum) 
(based on fiber dry weight) 

I.Mulch binder agent shall be as approved by the Construction Manager and 
shall meet the following requirements: 
1 .The mulch binder shall be a pine sap emulsion comprised of a 100% 

organic emulsion produced from naturally occurring resins (pine 
sap) and be nontoxic to plants. The mulch binder shall not be 
comprised of chloride, lingosulfonate, petroleum, or asphaltic type 
emulsions. The mulch binder shall be compatible with application 
via a hydro seeder, and must not require intense cleaning of 
equipment after application. Once cured, the mulch binder shall 
be non-tracking (i.e., Will not stick to boots or tires). 

. 



2064 
2.The mulch binder shall not have hazardous characteristics of 

ignitability, corrosivity, reactivity, or toxicity as defined in 40 CFR 
Part 261 , Subpart C, for a hazardous waste in either its pre- 
applied or cured states. 

mulch binder shall be neither a flammable nor combustible liquid 
per DOT definition. The mulch binder must not be susceptible to 
significant deterioration from exposure to the elements, including 
sunlight. 

4.The pine sap emulsion shall be provided in concentrated solution and 
prepared so that it will not change in transportation or storage. 

3.The mulch binder shall have a flash point greater than 200°F. The 

J.Erosion Control Blanket and Crusting Agent shall be in accordance with 
Section 02270. 

2.2 EQUIPMENT 

A.Provide equipment of size and type to perform work specified in this Section. 

PART 3EXECUTION 

3.1 GENERAL 

A.Stabi1ization of disturbed areas by seeding or by use of a crusting agent shall 
be performed at completion of excavation or within seven (7) calendar 
days of knowing a disturbed area will be idle for more than forty-five (45) 
calendar days, whichever is sooner. 

B.lnterim seeding is required for disturbed areas and soil piles which are 
scheduled to or may be further disturbed within two (2) years, but do not 
have significant potential of spreading contamination. 

C.Permanent seeding is required for disturbed areas and soil piles which will 
not be disturbed for more than two (2) years. 

D.Disturbed areas and soil piles which are scheduled to be significantly 
disturbed within two (2) years, are destined for the On-Site Disposal 
Facility, and/or need effective erosion control immediately, are to be 
stabilized with use of a crusting agent as specified in Section 02270. 

E.Stabilization of permanent slopes exceeding 2H:lV shall utilize an erosion 
control blanket as specified in Section 02270 after application of seed 
mixture. 

F.Area(s) to be seeded shall be generally free of debris, rock, root material, and 
other objects which may impede soil preparation and seeding activities. 
Perform soil preparation by tilling/cultivating, to a depth of approximately 

1 

008059 



G.Repeat cultivation in areas where equipment used for hauling and spreading 
has compacted subgrade. 

3.2 APPLICATION 

A.Seeding seasons are: 
1 .For interim seeding, October 15 ,,rough March 15. 
2.For permanent seeding, April 15 through May 31 , and October 1 

3.Seeding that must be done outside of the above seeding seasons shall 
through February 28, each with a corresponding application rate. 

be completed with the summer seeding mixture specified in this 
Section. Application of summer seeding shall be followed during 
the next seeding season by the application of either interim or 
permanent seeding, as appropriate, in accordance with the 
general execution requirements specified in this Section. 

V 

2 inches, to eliminate uneven areas and low spots. Maintain lines, levels 
and contours. 

B.Apply fertilizer, seed, mulch, and mulch binder to disturbed areas and areas 
excavated and graded in this Contract requiring seeding unless 
otheMlise indicated or directed,by the Construction Manager. All 
seeding seasons and all application rates for seed and related materials 
are subject to adjustment as directed or approved by the Construction 
Manager. 

C.Application of Fertilizer. 
1. 

2. 

Apply fertilizer at a uniform rate of 1 pound 

Disc fertilizer thoroughly into upper 2 inches. 
per 1000 square feet. 

3.Lightly water to aid the distribution of fertilizer. 

D.Sequence of application of seeding mixture, mulch and mulch binder. 
1 .Apply seed mixture at the minimum rate as specified in this Section. 

Seeding shall be done by hydroseeding, broadcasting, or by 
drilling to a depth of 1/4 inch followed by cultipacking. When 
hydroseeding, the mixture tank shall be cleaned prior to use to 
ensure remnant seed is not introduced to the proposed seed 
mixture. 

2.Do not seed areas in excess of that which can be mulched within 
24 hours. 

3.Apply mulch within 24 hours of seeding. 
4.Spread straw mulch in a uniformly thick layer. 
5.Apply water with a fine spray immediately after each area has been 

straw mulched. Wet soil at approximately a rate of 120 gallons 
per 1,000 square feet. 

SpSply mulch binder at the rate specified in this Section. 

. 



E.Spread straw mulch, either by hand or by blowing method, at the rate of 2 air- 
dried tons per acre. During June through September, increase straw 
mulch application rate to 3 air-dried tons per acre. Application of straw 
mulch by the blowing method is exempt from the dust control 
requirements specified in Part 6. 

\ 

F.Apply sprayed wood cellulose fiber at a net dry weight of 2,000 pounds per 
acre. Mix the wood cellulose fiber with water at a ratio of 50 pounds of 
wood cellulose fiber per 100 gallons of water. 

G.Maintain mulching material in place with a pine sap emulsion binder. Apply 
mulch binder according to manufacturets directions. Unless specified 
othewise by the manufacturer, dilute concentrated pine sap emulsion to 
ratio of four (4) parts water to one (1) part concentrate. Apply diluted 
pine emulsion at a rate of 2,500 gallons per acre. 

3.3 MAINTENANCE 

A.Maintain the seeded areas in satisfactory condition until acceptance of the 
seeding by the Construction Manager. Maintenance of the seeded areas 
includes repairing eroded areas, revegetating when necessary, watering 
and mowing (if applicable). A satisfactory condition of the vegetated 
area is defined as follows: 
1 .An area shall have a predominant stand of the seeded vegetation. 
2.Within 3 weeks, germination must occur over 95 percent of the area 

3.Within 3 months, 95 percent of the area must be covered with mature 
with no single bare area greater than 3 square feet. 

vegetation. 

B.Areas that fail to meet these requirements shall be repaired or reseeded as 
necessary to produce an acceptable stand of vegetation, as specified in 
this Section. Areas that become bare during June through September 
shall be reseeded with the summer seeding mix specified in this Section. 

C.Maintain areas applied with a crusting agent to ensure proper erosion control. 
The crusting agent shall be reapplied to eroded and bare areas as 
necessary. 

3.4 WARRANTY 
ASeeded areas shall be subject to a warranty period of not less than 

12 months from initial establishment of vegetation over 100 percent of 
the seeded areas. 

B.At the end of the warranty period, the Construction Manager will perform an 
inspection upon written request by the Contractor. Seeded areas not 
demonstrating satisfactory condition of vegetation as specified herein, 
shall be repaired, reseeded and maintained to meet all requirements as 
specified herein at the Contractots expense. 

I*. .  . . p 
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3.5 ACCEPTANCE 

A.The seeded areas shall be accepted at the end of the warranty period if a 
satisfactory condition exists as defined in this Section. 

B.After all disturbed areas are stabilized and all necessary corrective work has 
been completed, the Construction Manager wil l  certify in writing the final 
acceptance of the seeded areas. 
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PO. Box 538?04 Cincinnati, Ohio 45253-8704 (513) 648-3000 FLUQR DANIEL 

March 9, 1998 

Fernald Environmental Management Project 
Letter No. C:OOTP:98-0125 

Mr. Jack R. Craig, Director 
Department of Energy 
Fernald Environmental Management Project 
P. 0. Box 538705 
Cincinnati, Ohio 45253-8705 

Dear Mr. Craig: 

CONTRACT DE-AC24-920R27972, SUMMARY OF SEEDING AND STABILIZATION 
MEETING 

This letter transmits a summary of, and associated committments from, ,a 
February 5, 1 9 9 8  meeting between DOE, Ohio EPA and FDF which was  held t o  discuss 
the  seeding and stabilization of disturbed areas of the  site. Ohio EPA is interested in using 
appropriate seed mixes that will support final restoration and provide temporary habitat to 
compensate for habitat loss during remediation. In response t o  Ohio EPA's 
recommendation, DOE has committed t o  prepare guidelines for stabilizing disturbed areas 
to be included in the  Sitewide Excavation Plan. 

These issues will be discussed with Ohio EPA during our March 10, 1998 meeting. If you 
have any questions, please call Jyh-Dong Chiou at 648-3726. 

Sincerely, 

John  B r a d p e  
President 

JCB:CAS:jkp 
Attachments 
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Mr. Jack R. Craig 
Letter No. C:OOTP:98-0125 
Page 2 

c: D. Carr, Fluor Daniel Fernald (FDF), M S 5 2 - 2  
J .  Chiou, FDF, M S 5 2 - 5  
T .  Hagen, FDF, M S 6 5 - 2  
R. Janke, DOE-FEMP, M S 4 5  
K .  Nickel, DOE-FEMP, M S 4 5  

W.  Woods ,  FDF, M S 6 5 - 2  
-ECDC File No. 2 5 0 0 - W P - 0 0 2 3 ,  FDF, M S 5 2 - 7  
File Record Storage Copy 104.4.34.5 
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DRAFT LETTER 

. .. To: Jim Saric and Tom Schneider 

From: Johnny Reising 

SUMMARY OF SEEDING AND STABILIZATION MEETING 

This letter provides a summary of the February 5, 1998 meeting between DOE, Ohio EPA, 
and Fluor Daniel Fernald. This meeting was conducted t o  discuss the seeding and 
stabilization of disturbed areas of the site. Two side issues discussed were submittal of 
natural resource restoration design plans and consideration of areas containing wetland seed 
banks. 

Ohio EPA recommended preparation of seeding guidelines t o  account for the duration of 
area disturbance, final ecological restoration and seasonality of application. Ohio EPA's 
position was that the use of appropriate seed mixes would support final restoration and 
provide temporary habitat t o  compensate for habitat loss during remediation. Ohio EPA 
discussed the use of a crusting agent for area soils destined for the On-Site Disposal Facility 
(OSDF) within a period of t w o  years and the use of a temporary seed mix for those area 
soils disturbed within t w o  years but not destined for the OSDF. For those areas in which 
disturbance is not expected within t w o  years, Ohio EPA recommended the use of native 
prairie grasses for revegetation and stabilization. 

In response t o  Ohio EPA recommendations for seeding and stabilization of disturbed areas, 
DOE prepared guidelines for stabilizing disturbed areas (attached) to  be included in the 
Sitewide Excavation Plan (SEP). These guidelines address three categories of disturbed 
areas and provide the seed mixture, application rate and method of application associated 
with each category. These guidelines are to  be used t o  derive area-specific seeding 
specificiations and were developed in accordance with the Ohio Agronomy Guide and in 
consultation with Dr. Donald Geiger, Plant Physiologist, University of Dayton. 

- 

The two side issues discussed were submittal of natural resource restoration design 
packages and consideration of areas containing wetland seed banks. Natural resource 
restoration design packages will be submitted seperately from the Integrated Remedial 
Design Packages. Generally, a restoration design package for each sequenced excavation 
area will be developed during remediation of the area. However, excavation Areas 3, 4 and 
5, located in the Former Production Area, will receive a consolidated restoration design 
package t o  be implemented after remediation of these areas is complete. 

Regarding the issue o f  wetland seed banks, additional text will be added to  the SEP t o  
indicate that vegetated wet areas located within the battery limits of excavation will be 
considered as seed bank sources prior to  their excavation. For example, wetlands located 
within Area 1, Phase I1 will be considered seed sources for Phase 1 Wetland Mitigation. 

If you have any questions or concerns regarding these documents, please contact Rob 
Janke at (513) 648-3124 or.Kathi Nickel at  (513) 648-3166. 
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W. Woods, FDF/65-2 
ECDC File No. 2500-WP-0028, FDF/52-7 



M E M O R A N D U M  

TO: Dave Phillips 

FROM: Kwasi Badu-Tweneboah L.. .&7 
DATE: 24 July, 1998 

SUBJECT: Replacement of Vegetation Specification 
Fernald Environmental Management Project 
Fernald, Ohio 

FDF would like to replace Section 02930 (Vegetation) with a new specs (Section 02900 
- Seeding) for the Phase I1 project. This new specification conforms to the site-wide 
standard for seeding as agreed between FDF and OEPA. According to information 
provided by FDF, the new specs was prepared in consultation with Dr. Donald Geiger, 
Plant Physiologist, University of Dayton. Copies of the documentation on the site-wide 
agreement and the new specs will be sent to your attention for the Atlanta office via 
fedex for Monday delivery. 

We have reviewed the new specs and find it acceptable; few minor deviations from the 
one GeoSyntec prepared. We have therefore approved a DCN for it use here. If any 
further actions are required we will notify the Atlanta office accordingly. 

* * * * *  

Copy to: File 

GQ0409FDF98072.DOC 

000093 
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(1 1)DCN NO.: 201 02-042 

Construction Drawings 90X-6000-G-00232 
1 I I 
(9) 
REQUESTEDlPROPOSED CHANGE, 

3) RCI - INQUIRY USQD SCREENING BY PROJECT ENGINEER DCN -JUSTIFICATION, EXISTING CONDITION 8 

A change is being made to the FDF drawing number 
for Sheet No. G-l6A, and to update the Title Sheet, 
No. X-IB, to show that the drawings have been 
revised to Revision No. 2. --- 



. .  
RCllDCN FORM 

REQUEST FOR CLARIFICATION OF INFORMATION I DESIGN CHANGE NOTICE - 1 

:.:i)WP I W O  NO.: 20102 (21.9~ NO.: FSC-6 14 (5)Pg 1 OF 1 @IDATE 

(3)s1c TITLE: OSDF Phase I I  

textured geomembrane with the currently adopted 
STM test method. - Delete Part 1.03.8.1, and change Part 1.03.C to Part 1.03.8 

of Section 02770 (page 02770-2). 

(1 1)RCI NO.: 

dd the following to Part 1.03.A (page 0277OP-1): 

the Technical Specifications. 

Replace test method for thickness from "ASTM D 519 or 
GRI-GM8" with 'ASTM D 5994" in Table 7-1 (page 7-22) of 
the CQA Plan (20100-PL-006). 

4dd the following to Part 1.03.A (page 02770-2): 

12. ASTM D 5994 Standard Test Method for Measuring 
Core Thickness of Textured Geomembrane. 

(4) RESPONSIBLE DsCIPLINE: 

E 0 M D  C (XIOTHER 0 Method 
(~A)RCIIDCN TITLE: Geomembrane Thickness Testing (1 i)DcN NO.: 201 02-04 

(7)DOCUMENTS AFFECTED (7)DOCUMENT NOS. (7)REV 7)REV. (8)OTHER 

20102-TS-0001 Section 02770P, Rev. 1 Partsl.03.A&B, 2.03.8, 1 

201 02-TS-0001 Section 02770, Rev. 0 Parts 1.03.A&B, Table 0 

0 

Table 02770P-1 

02770-1, 
Construction Quality Assurance Plan (201 00-PL-006) Table 7-1 

(9) RCI - INQUIRY USQD SCREENING BY PROJECT ENGINEER (9) DCN - JUSTIFICATION, EXISTING CONDITION 8 
REQUESTEDPROPOSED CHANGE 

Changes to Section 02770P, Section 02770, and the CQADelete Part 1.03.B.1* and change Part 1.03.8.2 to Part 
Plan are being made to replace the .GRI test method for 1.03-8.1 Of Section 02770p (page 02770p-2). 

( 1 5 i ) 4  LIDISAPPR0VAL:DATE: 

Daniel Bod ne 0 FIT FORM 0 FUNCTION 

5 August 1998 

117) PERFORMANCE GRADE: 
(Z1)WORK COMPLETED: (SIGNOFF BY CE OR PE) DATE: 

(Z0)CHARGE NO. FOR CADD SERVICES TO INCORPORATE: 

d. A. 

000095 
FS-F-4259 (211 6/98) 



Roll Test Data Report ' 
ROLL NO. AK-4296 FF 

~ 

ROLL NUMBER: AK-4296 FF 
PROD DATE: 07/13/98 

.- I F 20434- 
ROLL DIMENSIONS =. k 1% I I RESIN LOT INFORMATION 

LOT NUMBER 2-40477 
RESIN TYPE 600 SERIES 

sq.ft. 
sq. meters 
feet 
meters 
feet 
meters 
pounds 
kilograms 

PROPERTY UNITS METHOD RESULT 
g/cc D1505 0.934 

D570 c 0.09 
DENSITY 
MOISTURE % 
BRITTLENESS O C  D746 <-70 
YELT INDEX g/10 min. D1238 0.370 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES _ _ _  --- 
METRIC PROPERTY METHOD ENGLISH METRIC ENGLISH 

"ENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

VELD ELONGATION 

rENSILE BREAK STRENGTH 

CD - 
M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINK4 G E  

CD - 

&. 

1NITIAL TEARING STRENGTH 

D638 
173 Ib/in 
173 

D638 
13 % 
13 

D638 
3 24 lblin 
324 

560 % 
560 

D638 

D1004 
60 Ib 
60 

FTMS 101(3/2065 105 Ib 
D1204 

31 kg/cm 2 0 1 Ib/in 3 6 kglcm 
31 197 35 

21 % 
20 

5 9  kglcm 4 12 Ib/in 74 kg/cm 
59 396 71 

676 % 

649 

27 kg 
27 
48 kg 

75 Ib 34 kg 

129 Ib 58 kg 
77 35 

0.1 
A2 

MD e3-6 27 C.'Ci%(Pd2.00 
A2 
2.00 % 2.32 5% 

0 . 943 g/cc 

CARBON BLACK DISPERSION 
CARBON BLACK CONTENT D1603 
GEOMEMBRANE D SITY D1505 0 . 940 g/cc 
€s&R 3w7 D1693-B 1500 hours St art 7 / 17 / 9 8 

D3 0 1 P 

2.03 mm 2.03 mm 80 mil 

1.93 1.92 76 
76 2.05 81 

T H I C m E S S  m-mg m5' 80 mil NOMINAL 
MINIhlUM 
AVG. THICKNESS 

,, . .. 
TEST NOTES: MD=MACMINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 

-FOR TENSILE ELONGATION TEST GAUGE LENGTH= 1.3 ON YIELD. 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

OMER: FLIJOR DANIEL FERNALD/FERMCO DATE SHIPPED 
JOB NO. ,- 7920 
COMMENTS'..'',.. . . 0 ,; "%, 

. .  . I .  
mnm 

*. 1 

(bOOBb9G 



PHI1 PROCUREMENT SPEC-REV. B 
Scciion 01770: Gsornernbnne Liner 

TABLE 02770-1 

REQUIRED HDPE TEXTURED GEOMEMBRANE PROPERTIES 

Phvsical Prooer lies 

Thickness 

~~ ~ 

Properties Qualifiers Units‘” Specified 

average mils 

Specific Graviry 

Carbon Black Content 

Carbon Black Dispersion 

Aspericy Height 

Tensile Propenies (each direction) 

I .  Force Per Unit Width at Yield 

2 .  Tensile Strength (force per unit 
width ar break) 

3. Elongation at Yield 

4. Elongation at Break 

Tear Resistance 

GQ0~09-051F97;o I 27.SPE 

, ,  

minimum mils 76 

minimum NIA 0.94 

range % 2-3 

NIA none Category 
1 or 2 

minimum mils 7 

minimum 

minimum 

minimum 

minimum 

minimum 

Iblin 

Ib/in 

9% 

% 

Ib 

02770-7 

ASTM D 792 Method A 
or ASTM D 1505 

ASTM D 1603 

ASTM D 5596 

GRI. - GM 12 

168 ASTM D 638 (Modified 
by NSF 54 Annex A) 

ASTM D 638 (Modified 
by NSF 54 Annex A) 

by NSF 54 Annex A) 

1 20 

12 ASTM D 638 (Modified 

100 ASTM D 638 (Modified 
by NSF 54 Annex A) 

56 ASTM D 1004 
Die C Puncture 



I 
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OSDF-PHI1 SPEC-REV 0 
02770: &om- 

TABLE 02770-1 

REQUIRED HDPE TEXTURED GEOMEMBRANE PROPERTIES 

Properties Qualifiers Units"' Specified Values Test Method 

Liner Cap 

Thickness average 

~ minimum 

Specific Gravity _ _  minimum 

Carbon Black Content 

Carbon Black Dispersion 

Tensile Properties (each direction) 

1. Force Per Unit Width' at Yield 

2. Tensile Strength (force per unit 
width at break) 

3. Elongation at Yield 

4. Elongation at Break 

Tear Resistance 

GQO 166-07F9730066.SPE 

range 

NIA 

I 

minimum 

minimum 

minimum 

minimum 

minimum 

mils 

m i l s  

NIA 

95 

none 

Ib/in 

lblin 

95 

95 

lb 

80 60 

76 58 

0.94 

2-3 2-3 

Category 1 or 2 

168 26 

120 90 

12 12 

100 100 

56 42 

ASTM D 792 Method A 
or ASTM D 1505 

ASTM D 1603 

ASTM D 5596 

-.. . .  

ASTM D 638 (Modified 
by NSF 54 Annex A) 

ASTM D 638 (Modified 
by NSF 54 Annex A) 

ASTM D 638 (Modified 
by NSF 54 Annex A) 

ASTM D 638 (Modified 
by NSF 54 Annex A) 

ASTM D 1004 
Die C Puncture 

02770- 14 97.1 1.13 

0806B98 



20100-PL-006 
REVO. May 1997 

TABLE 7-1: 

GEOMEMBRANE CONFORMANCE 
TESTING REQUIREMENTS 

TEST NAME TEST METHOD MINWZUM TESTING FREQUENCY''' 

Specific Gravity ASTM D792 Method A 1 test per 100,000 f+ 
or ASTM D1505 wA $54ljl.f-% 

Thickness ASTM D 519 or GRI-GM8 1 test per 100,000 f+ 

Tensile Strength ASTM D638 
at Yield 

' J  
Tensile Strength ASTM D638 
at Break 

Elongation at Yield ASTM D638 
1 

1 test per 100,000 ft2 

1 test per 100,000 ft' 

1 test per 100,000 ft2 

dElongation at Break ASTM D638 1 test per 100,000 ft2 

Carbon Black Content ASTM D 1603 1 test per 100,000 ft' 

Carbon Dispersion ASTM D5596 1 test per 100,000 ft' 

Notes: 1. Test shall be performed at a frequency of one per lot or at listed frequency, whichever is greater. A lot 
shall be as defined by ASTM 4354. 

GE3900- 16.4/F9650002.CW 7-22 



8 2 0 6 4  . .  
RCVDCN FORM 

REQUEST FOR CLARIFICATION OF INFORMATION / DESIGN CHANGE NOTICE - I 
)wP I WO NO.: 201 02 (Z)S/C NO.: FSC-614 (5)Pg 1 OF 1 @)DATE 

5 Aug 98 
( 3 ) s ~  TITLE: OSDF Phase I I (1 1)RCI NO.: 

(~A)RCIIDCN TITLE: Required Properties and Ranges 
HDPE Pipe and Fittings 

Y- 

(1 i)DcN NO.: 201 02-045 

(7)DOCUMENTS AFFECTED (7)DOCUMENT NOS. (7)REV 7)REV. (8)OTHER 

201 02-TS-0001 Section 02605 Table 02605-1 1 
(9) RCI - INQUIRY USQD SCREENING BY PROJECT ENGINEER (9) DCN -JUSTIFICATION, EXISTING CONDITION & 

REQUESTEDlPROPOSED CHANGE 

Changes to Table-1 of Section 02605 are being made 
to the qualifiers for Melt Flow Index to be consistent 
with the requirements of ASTM D 3350. 

Table 02605-1 (page 02605-3/), for melt flow index, 
replace “minimum” with “maximum”. 

- I @ [ / L w 4 ? L j  

- 

DATE: 
5 August 1998 

(1 2)CE I PE 



OSDF PHII-SPEC-REV 0 
&ction 02605: H ieh Densitv Polwvlen e IHDPE) PIDW and F ittings 

TABLE 02605-1 

REQUIRED PROPERTIES AND RANGE 
HDPE PIPE AND FITTINGS 

Properties 

Specific Gravity 

Melt Flow Index 

or 

Flexural Modulus 

/Tensile Strength 

Environmental Stress 
Crack 

Hydroslatic Design Basis 
at 73°F 

UV Stabilizer 

5 minimum lb/in2 

4 minimum Iblin’ 

3 minimum hrS 

4 minimum Ib/in* 

C minimum %Carbon 
Black 

END OF SECTION] 

.. 

GQO166-07/F9730061 .SPE 

* 9. 

02605- 10 

Specified Values 

0.941 

0.15 

0.15 to 4.0 

1,600 

2 

Test Method 

ASTM D 1505 

ASTM D 790 

ASTM D 638 

ASTM D 1693 

ASTM D 2837 

ASTM D 1603 



support additional loads. Through proper pipe and 
backfill selection, Driscopipe loo0 may be buried at 
depths in excess of 100 feet. At normal burial 
depths, a backfill of 85% of Standard Proctor 
density (AASHTO-99) can limit the ring deflection of 
Driscopipe to 2% of the original diameter. 
Since Driscopipe pipe can be butt fused above 
ground in long lengths, narrow trench widths can be 
used to save on installation costs. Due to the ease 
of handling Driscopipe, it may be readily placed in 
the trench, thus necessitating a minimum amount of 
open trench. Trench and trench bottom, 
embedment materials, and bedding and installation 
practices are specified in ASTM 0 2321. 

Primary Properties - Cell Classification - ASTM D3350-84 3454346' / 
Test 

property Method 0 1 2 3 4 5 6 

1 -txlslly.glcm' Dl 505 0.910- 0.926- 0.941- fl.955 
0.925 0.940 0.955 

2-Mehkrdex- D1238 >1.0 1.0-0.4 ~0.4-0.15 4.15 
COtlditionE 
(gm.910 nun) 

0 
3 - Rexural mod~lu~ ,  D790 438 138-<276 276-452 552<758 7584103 ~ 1 1 0 3  

(a,m) (e20,Ooo- (4o.oOo- (s0,OOo- (110,Ooo- (<lso.oOo) 
<40,ooo) <8o,OOo) c110,ooo 160,OOo) 

@si) 

4 -Tensib strength D638 c15 15-<ia 1 8 - 2 1  n-Q4 2 4 4 8  Q8 
at yeld, MPa (psi) (<2200) (2200- (2soo- (- (3500- (-1 

c2600) <3ooo) 4500) c4cGo) 

5-EnviroNnentalsbess 01693 
&resistance: 
a Test condition A B C 
b. Test duration, h 48 24 192 
c. Feilure, max, % 50 50 20 

~ 

6 - Hydrostaoc D2837 N W  5.52 6.89 8.62 11.03 
Wi basis, (800) (1 (12%) (3 
MPa mi, (23°C) 

WGf and w stabilizer A B C D E 
Natural Colored Black with Natural cobred 

296 mlntmum withuv withuv 
carbon black StabilIZef 

000202 
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D I693 ... ... ... ... 
A B C 
4a 192 

~Rduur 10.1.4.1 
'Rduto 10.1.42. 
=NPR - Nu PwVcRited 

. .  

3 a - 
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a 
0 
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. 9 r 2  . . -  a .  

PZSZEIZZSTL 
0 1238 

TS :87 S66t-fB-nON 

a ' 1- 1 St8ndard 1 . ~ 1  C0lt-S. T W f l D C I . ~ .  md h d  2 0 6 
CaVhMn A m . r m O 1 O  PmSPUre 

T O U L o r a M  
wh.kp , kPI 00 

Tmpnatum. 'C 
SuwwaculgNDon ObrOlete-For. 

n-aay 
A 1 ts/a.Xs 12s 0.325 U . 8  8.5 
E 1251216 125 2.1 s 298.2 432s 

150R.16 150 2.16 2982 43.25 
190 0.325 u . a  6.5 
190 2.16 298.2 43.25 

F 1.60 190 21.60 29822 432.5 
200/S.o 200 5.0 689.5 1m.o G 

n uon 2 230 1 2  , 165.4 24.0 
I 2 W . 8  230 3.E 514.0 76.0 
J 265112.S 265 124 1723.7 z5a.o 
K 27sm.xa 275 0.m u . a  6.5 
1 230l2.16 230 2.16 2982 4 3 2  
M 1 9011 .a 190 1 .a lU.7 21 .o 
N IW/lO.O 190 10.0 1379.0 200.0 

P 19QlS.O I90 s.0 689.5 100.0 
0 23511 .o 235 1.0 1382 20.05 
R USR-16 23s 2.1s 2962 4325 
S 235/5.0 235 5 0  * 889.5 1 u0.0 

U 11011Z5 310 1 2 s  1723.7 250.0 
V 21011.16 21 0 2.16 2982 43.2s 
W 28Syt.16 285 2.18 2982 - 432s 

\ 5.0 689.5 100.0 X 315jS.O 315 

CL 

0 300112 300 1 2  16S.4 24.0 

T 2501216 250 2.16 298.2 4325 

diameter is within the to&mca given in 5.3. 
9.4 Remove the pinon and piace it on an indated 

surface. Charge the cylinder within I min with a weighed 
panion of the ample according to the expected flow rate, as 
given in fable 1. Place the wighrcd piston in position. and 
stan timing for a 6 to 8-min prehcat 

NOTE I2-Expcncncc has shorn that for the but repmdudbiliry the 
piston should offrue within the MIC pan of the q-tindcr for ach 
musumnenr The piston is scribed so the nuring point for eadr 
extrusion is mumy h e  same Same e x e s  of malerid owr the 
minimum q u i -  for the rad flow rncuurcment ponion of the M 
is provided by the -ng weights shown in Table 2, This is n 
to aechieut a void-fm exinidate and now equilibrium before s d z e  
m c z s u m e n u  For the lower flow nn materials. it may k nccdsvy IO 
manually fom some of the ex- ruin out of the cylinder to obuin 
proper rrik mark position within Ihe spdficd prrhat t m c  

6 to 8 min of preheat rime m y  
not be suWmciitnr' Sir minute  u 8 minimum preheat t ime toogc~ 
&at mob are pcnnissible Umcn they M k ~ O W I  u) be nccanry. 
If longnurehat t i m a u c  wcb thc rcoonstuilm iadim~. cut n u y  k 
n-ry to ensure tlut the sample 10 reatd it .dcguurty procecred 
winst changes in polymer SLNCLWC rrrurlly by rpproprure anuaribnt 
addition. 

NOTE l 4 4 t  t frequently h d p N  u) take i n k m  cuu of rhe 
exUudate at uniform rime in[& during the Specified extwion t h e .  
Weiahu of lhac individd cuu give an indication of rhc prrx= O f  
bubbla which may k masked due to thar rite or Io Of the 
sample. This tehnque paniculuty helpful in Che EZY of fti@~l\. 
pigmented mueiirk. Forcing out some of the min manually during thc 
prrhut period o h  diminarcs bubbles in the KX exuudne. 

9.5 For now rates of 0.15 10 10 g40 min. if the weighted 
p k o n  alone does not pwgc sufficient material during the 
~rttrcai time IO obtain piston positioning as required in 9.6, 
manually PUQC the estimated excess prior IO 4 ah. The 
amount of purge musc be rrgulated so subsequenr fnx tnvel 
of the weighted pinon will position the scribe marks at the 
reference nan position between the 6th and 8th rnin (9.6). 
Manual purging in this manner is pcnninible only when it is 

NOTE 1 3 - k  my k ascs 

known that it will not affec t  zrsU!U. Orhewbe, purge sooner- 
or use a lower charge weight. 

9.6 For flow rates of greater rhan IO to 50 gll0 min. xhe 
loo of weighed sample as shown in Table 2 could be unduly 
large by promding ai in 9.4 without modification. In this 
case, during the frnt 6 min of preheat time. either a piston 
suppon or a die plug may k used. 

9.6.1 A p b n  support should k of such length that h e  
lower scribe mark of the supported piston wiU be 25 mm (1  
in.) abow the top of the cylinder or other reference point 
(5.4.3). The suppon my' k a piece of wooden dowel rod or 
the like of appropriate length beneath the weight, to suppon 
the wight and thus the piston in the desired podtion. The 

\ 
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, 7.2 Unless otltcrwise agreed between the or pellets, and calculaic the average; no.condi. 
and the purchaser. the material tioning i s  refied. * I  

\ & a l l  be sampled in accordance with the pro- 
icedurc described in Sections 9 .through 12 of 
~ ~ ~ ~ m n i c n d c d  Practice D 1898. Adequate sta- 
t~t icnl sampling prior lo packaging shall be 
ansidered an acceptable alternative. ,= Y 

. D  T-clino havini a melt in- . 

Ciassi~a~&i~hav~ga7~ii;~ 
0.15 (cell 4) as cell 5 only if the+ 

not greater than 4.0 g / l O  min 
with Test Methe D 

Density t0,926-0.9@ gfcm'j- 

Flexural modulus(ll&<J58 MPa 

Teniilc slrcngtb a1 yleld ( l I - < 2 4  

Melt index ( ~ 0 4 - 0 . 1 5 )  

bariioomcnlal stress crack Ierist- 
an= condition 8, 14 b. 50 % 

Ilydratatlc d a i g n  bub at IJ'C 

Color and U V  aubilrlrr (colortd) 

(40 oM-<l I O  M)o pi)) 

M P a  ( l a a < 3 5 W  psi)) 3 
man failure 

(11.03 htPa (16OOpsi)J 

3.2 The cell-type format provides the nieans 
for identification, close characterization. and 
specification of material properties, alone or in 
combination. for a broad range of materials. 
This type format. however, iC subject to possible 
misapplication since unobtainable property 
combinations can be selected if the user is not 
familiar with commcrically available materials. 
The manufacturer should be consulted. 

4. Deflnltloo 
4.1 polyrrhylene plastics-as defined by this 

Specification, plastics or resins prepared by the 
polymerization of no lerc than 85 % ethylene 
and no less than 95 weight % of total olefins 
with additional compounding ingrcdienls. 

5. h l a t e h b  and Manufacture 
5.1 The molding and extrusion material 

shall be polyethylene plastic in the form of 
powder, granules, or pellels. 

5.2 The molding and extrusion materials 
shall be ac uniform In composition and s i t e  and 
as free of contamination as can be achieved by 
good manufacturing practice. If necessary. level 
of contamination may be agreed upon between 
che manufacturer andihc purcliacer. 

5.3 Wben specified. the color and translu- 
cence of molded or extruded piaxr formed, 
under che conditions recommended by the 
manufacturer of the matcrialr, shall  be com- 
parable wilhio commercial match tolcranw to 
chc color and traarluana of standard ramplu 
iupplied lo advance by the manufacturer o f  the 
material 

6. Pbyilcd Rcqulrcmcotr 
6.1 Cell CklrJl/lcat/on-Test values for spec- 

h e a r  of the PE material prepared BI specified 
in Sextion 9 and tested lo accordance with 
Section IO shall  conform to the requirements 
given in Table I. A typical property value for 
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a PE inaterial i s  nornially the average value 
front testing nuincrous lots or batches and de. 
tcrniincs tlic cel l  nuniber (see Appendix XI). If 
a typical value i s  near tlic cel l  boundary, be. 
cause of manufacturing tolerances and testin6 
bias, some individual lot or batch values may 
f a l l  into the adjoining cell. When this mcun, 
the individual value w i l l  be considered accept. 
able if t l ie user. or both user and producer, 
determine that the individual lot or batch is 
suitable for its intended purpose. 

6.2 Color and U V Stabilizer-The color and 
U V  stabilization shall be indicated at the cod 
of the cel l  classification by means of a I c t t ~ i  
designation in 'accordance with the followink 
code: 

Code Letter Color and U V  Stabilizer 
A Natural 
B Colored 
C 

black 
D Natural wilb U V  stabilizer 
E Colored r i tb  U V  stabilizer . 

Nore-UV - ullraviolcl. . 

6.3 7Rertriol Stabi l i tp lhe FE material shall 
contain sumcient antioxidant 50 that tl ie mini- 
mum indudon teniperaturc shall bc 220'C when 
tested in  accordance with 10.1.9. 

6.4 BrittlenesJ Temperature-lllc brittlenas 
temperature shall not be warmer than -WC 
when tested in  accordance with Tat Method D 
746. 

6.5 Demitp-l'he density used lo classify the 
material shall be the density of t l ic  PE base rrsin 
(uncolored PE) determined in accordance with 
10.1.3. When the average density of any lo1 OI 

shipment falls within f 0.002 g/cm' of tlic nom 
inal value, it shall be consided as conformini 
to the nominal value and to all classification! 
basal on the nominal value. 

6.5.1 For black compounds, containing UI 
boo black, determine the density Dp and cd 
culate chc resin density Dr ac follown: 

where: 
C - weight percent of carbon black. 

6.5.2 For colored compounds. the nomina 
density of the base resin Bha l l  be provided b: 
the manufadurcr, on request. 
7. Sampllng , 

7.1 A batch or lot shall be considered as I 
unit of manufadurc and may consist of a blend 
of two or more production runs of material 

Black with 1% minimum urban 

I DI - Dp - O.OW4C 

0. .- =....e 
Ill 
,I 8.1 The requirements identified by the nia- 
terial designation and otherwise specified in the 
prcliasc order shall be verified by tests made 
9 accordance with the directions given in 11.1. 
for routine inspection only those tats ncces- 
Mry to identify tlic material to the satisfaction 
ofllic purcltaser shall be required. One sample 
!hall be sunicicnt for testing each batch or lot 
provided that the average values for a l l  of the 
ISIS made on that batch or lot comply with the 
Bpccificd requirements. 

. 9. Speclnten Preparntlon 
f , f ? * .  ' 

9.1 Unless otherwise specified in Section IO. 
h e  lest specimens shall be molded in accord- 
ance with Procedure C of h4cthod D 1928. 

9.2 When pipe or fitting test specimens ire 
:Nuired they shall be extruded or molded in  
-#cardance with tlie recommendations of the 
material manufacturer. 

IO. Test Methods 

. dcx ICSS than 0. I 5  (cell 4) as all 6 i n l y  i f they 
have a flow rate not gmtcr than 0.30 g / I O  min 
when tested at 310'C and a tolal load (including 
piston) of I 2  480 gf. 

NOTE 3-FlOw rate i s  the gcncnl term uscd Tor 
all results obaincd with Tal hkthod D 1238. Allhou% 
the flow talc of potycthylcnc plaslia may be m a u d  
undcr any of tlic conditions listed Tor it under 6.2 of. 
Tal hfcthod D 1238. only measurements made at 
Condio'onE(190'C,2160glload)maybcidcnti~edu 
"hklt Indcx." 

IO. I .5 Flexitrd Afodirlrcs-Test Methods D 
790, using Method I, Procedure 8, and a SO-mm 
(2-in.) test span. Test five specimens, each 3.2 by 
12.7 mm (VI by VI in.) flatwise at a crosshead 
speed of 12.7 mni/min (0.5 in./min) and the 
average value of the secant modulus calculated 
at 2 R strain in  the outer fiben. 

10.1.5.1 The deflection of the test specimeo 
corresponding to 2 % strain (0.02 mm/mm or 
in./in.) i s  calculated as follows: 

D - rL'/bd 

where: 
D - deflection o f  the center of the beam t a t  

,10.1 The properties enumerated in this spec- 
& a t i o n  shall be determined in accordance 
with the following lest methods: 

ta  . r - strain in the outer fiben 0.02 mm/mm 10.1.1 Condifionbtg-Unless otherwise spec- 
Uied in the test ntctliods or in this specification. 
.for tltosc tests wlierc conditioning i s  rquircd. 
condition the niotdcd test specimens in accord- 
%ce with Procedure A of Methods D 618. e:' ' is as rollows: 10.1.2 TeJt ConditionJ-Unless otherwise 

'k&; conduct tests at the Siandard LBboratory 
?6mperalurc of 23 f TC(73.4 f 3.6'F). 

specimen at 2 % strain. in.. 

(0.02 in./in.). 
L - tal span - 50 mm (2 in.), 
d - specimen depth - 3.2 mm (H in.). 

10.1.5,2 to 

-6dcificd in the test methods or in this spacifica- S - 3 P L / l  bd' 

where: 
S - sirus in  the outer fiber at 2 % strain, . 
P P load corresponding to 2 % strain, N (IbT), 
L - test span - 50 mm (2 in.), 
d - specimen depth- 3.2 mm (H in.), 
b - specimen width - 12.7 mm (H in.). 
The secant modulus at 2 % strain u the ratio of 

10.1.6 .Tenrile Strength ot Yield-The tensile 
strength at yield shall be determined in  accord- 

The molded specimen ihicknus pix- stress to strain or S/0.02. 

ana  with Tat Method D 638 exccpt that rate of 
grip separation shall be 500 mm/min (20 in./ 
min for materials in the density range from 0.910 

, 

be 1.9 f 0.2 nim (0.075 f 0.008 in.). 
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RCI/DCN FORM 

REQUEST FOR CLARIFICATION OF INFORMaTION / DESIGN CHANGE NOTICE - - E 

(1)WP / WO NO.: (2) SIC NO.: (5) pg 1 OF 1 (6)DATE 
20 102 614 

.- (3)S/C TITLE: (1 1) RCI NO.: 
Southern Waste Unit Excavation / On Site Disposal Facility Phase I1 RCI-20 102-024 

RESPONSIBLE DISCIPLINE: (4A) RCIIDCN/TITLE: ( I  1) DCN NO.: 
Fertilizer and Seeding Clarification 

20/02-6#!s 
E n  M U  C a  O T H E R 0  

I 

(7) DOCUMENTS AFFECTED (7) DOCUMENT NOS. (7) REV. (8) OTHER 
Technical Specifications 20 102-TS-000 1 0 Section 029w 

so d 

(9) ~ R C I  - INQUIRY [ ~ U S Q D  SCREENING BY PROJECT ENGINEER (9) 0 DCN-JUSTlFICATlON, EXISTING CONDITION & 
REQLTESTEDPROPOSED CHANGE 

Paragraphs 2.1 .G.2 and 2.1 .G.3 of Technical Specification Section 02900 requires that fertilizer used for interim seeding shall be VCOTE 
34-4-14, and that fertilizer used for permanent seeding shall be 0-12-12. Petro Environmental’s vendor states that there is no such 
VCOTE 34-4-14 product, but rather is 34-0-14. Additionally, the vendor stated that there is no 0-12-12 fertilizer commercially available. 
Petro Environmental is requesting clarification on these two fertilizer specifications to determine if these are typographical errors. 
Please advise accordingly. 

Additionally, Petro Environmental’s vendor has reviewed the permanent seeding mixture and has informed Petro Environmental that 
Canada Wild Rye is not available anywhere until the fall harvest by the suppliers furnishing this seed to the seed companies. Should 
permanent seeding be required prior to the Canada Wild Rye becoming available, Petro Environmental would like to increase the 
Little Bluestem and Big Bluestem in equal proportions to replace the Canada Wild Rye quantity. Please advise accordingly. 8 - 

I-.*,-. .- -.e 1- f-- 4-q 
t ’ b P L , ? t - , -  ; ,A\ FGiLEc 

(14) FOR DCN D APPROVE 

RCI - DCN ACCEPTANCE 
DATE: (20) CHARGE NO. FOR CADD SERVICES TO INCORPORATE 

‘ 

A.4. 
DATE: 

9 - - A  

// 
~ 0 ~ C E G R A D E : ~ l ’ I )  2 

I CONSTRUCTION CONCURREN$M DATE:l(21)WORK COMPLETED. (SIGNOFF BY CE OR PE) 



, 
I 

. . .  . . .  .. . .. . .  . - I- 

I 
I )  

2) 

VCBTE 34-0-1 4 is an acceptable alternative for interim seeding fzi l izei.  

Acceptable alternatives for the permanent seeding fertilizer mix are 0-4-4, 0-8-8, or 
equal. Fertilizer for permanent seeding shall have a 0 nitrogen component. 

Revise technical specification 02900, 2.1 .F.3 to read: 
"Fertilizer for permanent seeding shall be 0-1 2-1 2, 044, 0-8-8, or approved 
equal." 

GENERAL NOTE: Fertilizers must have MSDS submitted in accordance with 02900, 
1.4.B.3 

3) Canada Wild Rye should be available during the permanent seeding season, and 
therefore the permanent seed mix should be according to technical specification 
02900. 



1)WPlWO NO.: 20102 ' ( 2 ) s ~  NO.: FSC-614 and (spg 1 OF 1 @)DATE 
P.O. 98-SCOO2317 08Sept 98 

3 ) s ~  TITLE: OSDF Phase I1 

i 0 M a  ChoTHER 0 
4) RESPONSIBL DISCIPLINE: (4A)RCIIDCN TITLE: Extrudate Welding Rod for GML 

RCI - DCN ACCEPTANCE 

(1 1)RCI NO.: 

(1 1)DCN NO.: 201 02-056 

v- FS-F-4259 (2/16/98) 

ODOCUMENTS AFFECTED 

201 02-TS-0001 Section 02770 

ODOCUMENT NOS. (7)REV (8)OTHER 

0 
Part 2.02.C 

201 02-TS-0001-Section 02770P 
1 

Part 2.01 .D 

I I I 
3) RCI - INQUIRY USQD SCREENING BY PROJECT ENGINEER (9) DCN -JUSTIFICATION, EXISTING CONDITION 8 

REQUESTEDlPROPOSED CHANGE 
rhe referenced technical specifications require 
idditional discussion on the requirements for"Extrudate welding material shall be Of the same Or 
?xtrudate welding material for welding GML. Add the compatible compound as the geomembrane supplied 
ollowing paragraph to Specification Section 02770 as by the geomembrane manufacturer and be 
>art 2 . 0 2 . ~  and Specification Section 0 2 7 7 0 ~  as part delivered in Orginal sealed containers. Each container 
L O 1  .D. shall have a label bearing the brand name, 

manufacturer's lot number and directions as to 

storage. The manufacturer shall provide cert e: 
statement that the HDPE welding material is 
compatible with the project specifications and of the 
same or Compatible resin as the geomembrane. 



(1)WP I WO NO.: 20102 

I I 

(7)DOCUMENTS AFFECTED I (VDOCUMENTNOS. O R E V  I (6)OTHER 

(2)s1c NO.: FSC-614 (5)Pg 1 OF 1 @IDATE 

(3)~/c TITLE: OSDF Phase 11 (1 1)RCI NO.: 

(16)FDF PE ACCEPTANCE 8 VERIFICATION TkAT ALL REQUIRED,9EVIEWS ARE COMPLETE: (DCN ONLY) DATE: 

' 

PERFORMANCE GRADE: 3 
I 

0 Construction Quality Assurance Plan (201 00-PL-006) Pages 4-1 0, 6-5, 
6-14 and 6-15 

(9) RCI - INQUIRY USQD SCREENING BY PROJECT ENGINEER (9) DCN - JUSTIFICATION, EXISTING CONDITION 8 
REQUESTEDlPROPOSED CHANGE 

A change to *the CQA Plan is being made to the 
requirements for the density correlation test which will 
allow the use of the drive cylinder test method (ASTM Page 6-5, Section 6.6.1 - Rewrite the third sentence 
D 2937) or the sand cone test method (ASTM Din the last paragraph as follows: The sand cone test 
1556). Currently, the sand cone test method is onlymethod (ASTM 556) Or drive cylinder test method 
allowed. The drive cylinder test is an acceptable(ASTM D 2937) shall be used to establish correlations 
comelation test method and will likely be used moreof moisture and density in CaSeS Of Uncertainty and as 
often than the sand cone method due to thea check Of the nuclear Surface moisture/density gauge 
occurrence of less gravel in the clay borrow material . 

)WORK COMPLETED: (SIGNOFF BY CE OR PE) DATE: 

Make the following changes to the CQA Plan: Page 6-14 and 6-5, Tables 6-3 and 6-4, respectively. 
Rewrite the last test method description as follows: 

Page 4-10, Section 4.4.3 - Rewrite the last bullet itemusand CondASTM D 1556 or Drive Cylinder/ASTM D 
as follows: 
cyclinder (2937)." 

- 
"sand cone (ASTM D 1556) or drive2937" 

I I 1 

DATE: 
9 Sept. .I998 ec 

'W, 
FS-F-4259 (2/16/98) 

( 1 W E  PE&,& N DATE: 

d.&J&,& 2 . L - p J  d 



RCYDCN FORM 
, REQ.UEST FOR CLARIFICATION OF INFORMATION / DESIGN CHANGE NOTICE - 

(1)WP I WO NO.: 
20 102 

(2) SIC NO.: (5)Pg 1 OF I (6)DATE 
614 

(9) W R C I  - INQUIRY O U S Q D  SCREENING BY PROJECT ENGINEER 

(3)SIC TITLE: 
Southern Waste Unit Excavation / On Site Disposal Facility Phase I1 

v )  RESPONSIBLE DISCIPLINE: (4A) RCIIDCNmITLE: 
] . E n  M U  C m  O T H E R n  Preparation of Trial Seams for HDPE Liner 

(9) 0 DCN-JUSTIFICATION, EXISTING CONDITION & 
REQUESTEDPROPOSED CHANGE 

4 

( I  1) RCI NO.: 

(1 1) DCN NO.: 
RCI-20 102-0 

Q O / O + O ~  

Paragraph 3.02.H of Technical Specifications 02770 states that prior to actual seaming of the HDPE liner, trial seams must be 
prepared that are at least 15-ft. long by 1 -ft. wide (after seaming). Petro Environmental is requesting that the 1 5 4 .  length be reduced 
to the length required to ensure that the welder element goes through a full cycle of the heating element turning on, heating, shutting off 
cooling of the wedge, and turning on again. It is estimated that the completion of this full cycle can be completed in approximately 
5-ft. of length as opposed to the specified 15-ft. of length. 

I RCI - DCN ACCEPTANCE 
DATE:I(20) CHARGEaNO. FOR CADD SERVICES TO INCORF'ORAn 



U - 2 0 6 4 .  RCI/DCN FORM 
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RCI - DCN ACCEPTANCE 

DATE: (2O)CHARGE NO. FOR CADD SERVICES TO INCORPORATE: 

VERIFICATION THAT ALL ARE COMPLETE (DCN ONLY) - 

FS-F-4259 (2/16/981 



REQUEST FOR CLARIFICATION OF INFORMATION I DESIGN CHANGE NOTICE - 
(1)WP / WO NO.: 201 02 (2)s/c NO.: FSC-614 (5)Pg 1 OF 1 @IDATE 

(3)s1c TITLE: OSDF Phase II 

(4) RESPONSIBL SCIPLINE: 

28 Sept. E 
(1 1)RCI NO.: 

(~A)RCIIDCN TITLE: Sacrificial Geomembrane (1l)DCN NO.: 20102-060 
E ci M O  c T O T H E R  0 

(7)DOCUMENTS AFFECTED ODOCUMENT NOS. (7)REV (8)OTHER 

Sheet G-41 0 
4 

Drawing 9OX-6000-00224 

(9) RCI -INQUIRY USQD SCREENING BY PROJECT ENGINEER (9) DCN -JUSTIFICATION, UISTING CONDITION 8 
REQUESTEDIPROPOSED CHANGE 

An addition to Note 5 is being made to provide and 
clarify requirements for the Sacrificial Geomembrane. 

dd the following new sentence to Note 5 after the 

Consist of UV 
High Density 

Chloride (PVC) 
installation of 
accordance with 

,7/7+3 ’ 1- 
~ _ _  

( 1 5 ~ ~ ~ ~ U D I S A P P R O V A L :  DATE: 

Daniel Bo ine 8 Sept.19 8 OFIT&FORM OFUNCTION 

28 Sept. 1998 n ‘ 
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(13)RESPONSE: FOR RCI, IS A DCN REQ‘D? 0 NO 0 YES (14) FOR DCNTAPPROVED mPPROVE 

RCI - DCN ACCEPTANCE 

117) PERFORMANCE GRADE: 5 
(21)WORK COMPLETED: (SIGNOFF BY CE OR PE) DATE: 
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. RCIlDCN FORM 

Petro Environmental is requesting to construct the cell access ramp into Cell 2 as indicated on the attached drawing, which differs from 
the original location as indicated in the Construction Drawings. Please issue a DCN to permkthis change in location. 

DATE: (20) CHARGE NO. FOR CAD SERVICES TO INCORPORATE 

OFIT n F O R M n F U N C n O N  
. DATE 

WCE GRADE: (17) 
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RCI/DCN FORM 

(1)W I WO NO.: 
20102 

(2) SIC NO.: (5) Pg 1 OF /f (6) DATE 
614 

(3)SIC TITLE: 
Southern Waste Unit Excavation / On Site Disposal Facility Phase II 

1) RESPONSIBLE DISCIPLINE: (4A) RCI/DCN/lTTLE 
E n  M U  C m  O T H E R 0  Surfactant Use on Protective Layer in Cell 3 

RCI - DCN ACCEPTANCE 

/9pp DATE: (20) CHARGE NO. FOR CAD SERVICES TO INCORPORATE 

u FORM OFUNCTION ZL~D.23 
REvqlyAREcoMPLETE: (DCNONLY) DA' 

(1 1) RCI NO.: 

(1 1) DCN NO.: 
RCI-20 102-03 

2dMa-d@ 

WORMANCEGRADE: (17 

I 

(7) DOCUMENTS AFFECTED (7) DOCUMENTNOS. 
2onstruction Drawings 90X-6000-G-002 16 

_----_____-------_--_-_--------------------------(.-_--_---------_-.-_--_-__._~--_________ 

____-___-_-___---_------------------------------------------------------ 

(7) REV. (8) OTHER 
2 Note 8. 

-_-__--_--_-_---____----.--_______,.-_____-_______- 
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Response to RCI No. 20102-03813 
Changed to DCN No. 20102-070 

(Dated 11/30/98, Page 2 of 2) 

Pine Sap Emulsion is acceptable for use in active or fbture cells if approved by the 
Construction Manager. The following two sentences shall be added to Note 8 on 
Drawing No. 9OX-6000-G-00216 Rev. 2. 

When approved by the Construction Manager the use of Pine Sap Emulsion as an 
erosion control crusting agent is an acceptable alternative to the 12-mil Temporary 
Plastic Cover. The emulsion shall conform to applicable paragraphs of 
Specification Sections 2270 and 13010. 
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(2O)CHARGE NO. FOR CADD SERVICES TO INCORPORATE: 

(16)FDF PE ACCEPTANCE & VERIFICATION THAT ALL REQUIRED REVIEWS ARE COMPLETE: (DCN ONLY) DATE: 

RCI/DCN FORM 
REQUEST FOR CLARIFICATION OF INFORMATION / DESIGN CHANGE NOTICE - '  

(1)WP I WO NO.: 201 02 (2)SIC NO.: FSC-6 14 (5)Pg 1 OF 2 @)DATE 

( 3 ) s ~  TITLE: OSDF Phase I 1  
2 Dec. 98 

(4) RESPONSIBLE DISCIPLINE: (~A)RCIIDCN TITLE: Backfill Requirements. for Anchor (1 i)DcN NO.: 201 02-071 
E O  M O  C ~ O T H E R  o . Trenches 

(1 1)RCI NO.: 

(7)DOCUMENTS AFFECTED (7)DOCUMENT NOS. (7)REV (8)OTHER 

2- Drawing 90X-6000-G-00215 Sheet G-22B 

(9) RCI - INQUIRY . USQD SCREENING BY PROJECT ENGINEER (9) DCN -JUSTIFICATION, EXISTING CONDITION 8 
REQUESTEDlPROPOSED CHANGE 

A change to the Construction Drawing Details for 
backfilling of the secondary and primary anchorThis SeCond change EmOveS the requirement that th 
trenches is being made to provide more efficientanchor trench clay backfill fall within the Acceptabl 
construction and still comply with regulatory, design Permeability Zone (APZ). This design change i 
and good construction requirements. First, the acceptable, and maintains the minimum 3 ft. thicknes 
geotextile filter located between the LCS Stone Layerof clay liner material below and to the sides of th 
and the Protective Soil Layer, that currently terminatesanchor trenches and ft. cap thickness abov 
within the primary anchor trench, may terminate on the 
top of the backfilled anchor trench. Second, backfill 
for both the primary and secondary anchor trenchDrawing 90X-6000-G-0215, Rev. 2 shall have Detail 
shall be clay liner material compacted to minimum 95161179 l8 and l9 revised to show the changed a 
percent of the maximum dry unit weight determined by trench gebtextik filter and backfill requiremen 
ASTM D698 and identified on the drawing details as shown in the attached sketch on page 2 of this DC 
clay layer material 0. 

anchor trenches. 

v 
. COMPANY: DATE: (12)CE / PE DATE: 

117) PERFORMANCE GRADE: 
(18)CONSTRUCTION CONCURRENCE: DATE: (21)WORK COMPLETED: (SIGNOFF BY CE OR PE) DATE: 

(19) PURCHASE REQUISITION REQUIRED: 0 YES 0 NO 

(do0229 
FS-F-4259 (2/16/98) 
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/ GEOMEMBRANE LINER / y\. / 
GEOSYNTHETIC CLAY LINER 

DETAIL 
a LINER SYSTEM ANCHOR TRENCH AND PROTECTIVE CLAY LAYERw 

Q 3 &  
(NOTE 8) 



2 0 6 4  

OSDF Phase I Cell I (1702) 



REQUEST FOR CLARIFICATION OF INFORMATION / DESIGN CHANGE NOTICE - 
~ ) W P  wo NO.: 1702 OS/C NO.: F S C T  6 

\ 7 2a- 

E O  M O  C X  OTHER0 1. Material Transfer Area Changes 

:~)S/CTITLE OnSite Disposal Facility - Phase I 
4) RESPONSIBLE DISCIPLINE: 1 I4A)RCI/DCN ME . 

'(1 1 1 x 1  NO.: 1702-OXX 
(11)DCN NO.: 

1702-051 

1 1 I 

9 P R U  - INQUIRY 0 USQD SCREENING BY PROJECT ENGINEER X DCKJUSTIRCATION; WSTING CONDITION & 
R€QUESTED/PROPOSED CHANGE 

(7)DOCUMENTS AmcfEo 

201 00-SK-004 

20100-SK-005 

A the request of the Utility Engineer, FEMP site Engineering evaluated protection of fire main FQI-5-12- 
LI located 68' f east of "E" Street under the Material Transfer Area. To adequately protect the fire 
main, a minimum of 5' cover will be constructed from top of pipe to top of driving surface. The 
crushed rock pavement above the pipe will minimum 18" depth, #2 stone, 8' f wide centered along the 
pipe. Grading in the Material Transfer Area to be adjusted with the approval of the Project Engineer for 
cut/fill balance and to provide drainage to catch basins and generally south. 

(7)DOCUMENT NOS. O W .  (8)OTHER 

0 
0 

Due to  off-season construction conditions, transfer area and haul road compaction will be evaluated by 
)the Project Engineer based on proof rolling in lieu OSDF Project referenced ODOT placement and 
compaction specifications. Aggregate placed in max. 9" lifts. 

I 

DATE 

Mirafi HP570 is acceptable as a substitute for the specified geogrid and separator fabric. Special 
efforts, such as wrapping fabric between lifts, to  be a the discretion of the Project Engineer. I 

(2O)CHARGE NO. FOR CADD SERVICES TO INCORPORATE 

Not Applicable 

Provide and install 1000 SY of the original specification geogrid to be installed at the three 
entrance/exit points or at other locations identified by the Project Engineer. 

ECDC CONTROLLED 

(21)WQRK COMPLETED: (SIGN-OFF BY FCE OR PQ DATE 

I 
I 



:i)w wo NO.: 1702 

RCI - DCN ACCEPTANCE 

(2)s/c NO.: FSC-587 (5)Pg 1 OF 1 (6)DATE ww 

0 T E  (ZOKHARGE NO. FOR CAD0 SERVICES TO INCORPORATE. 

Y&&v Not Applicable 

3)s/c TIT!! On-Site Disposal Facility - Phase I 
4) RESPONSIBLE DISCIPLINE (44)RCI/DCN T m  
EO M O  C X  OTHER0 100’ Survey Grid for Material Placement 

S ARE COMPLETE (DCN ONLY) 

(1 i ) ~ a  NO.: 1702-OXX 
(1 1)DCN NO.: 

1702-052 

(7)OOCtlMENTS AmCTED 

Specification 021 00 - Surveying 
(7)DOCUMENT NOS O W .  (8)OTHER 



REQUEST FOR CLARIFICATION OF INFORMATION / DESIGN CHANGE NOTICE - 
L Q n R d  Y a n  .I L 

b)wp wo No.: 1702 

:3)s/c TITLE: On-Site Disposal Facility - Phase I 
:4) RESPONSIBLE DISCIPLINE 

@)S/C NO.: FSC-S. )Pg 1 OF 1 
mc 04/14/90 

(1 1)RCI NO.: 1702-0xx 
(1 llDCN NO.: I (4-A)RCI/DCN T U  

Sampling Well Gravel Access Lanes I ZO MO C X  OTHER0 1 '  ' 1702953 
I I 

(7)DOCUMENTS AmcTED I 

1 I I 

9pRCI - INQUIRY 0 USQD SCREENING BY PROJECT ENGINEER X DCNJUSTIRCATION DUSTING CONDITION 8 
REQUESTED/PROPOSED CHANGE 

See attached page. 

COMPANY: OATE (1UFCE I PE 
Fluor Daniel Fernald 

I 

I3)RESPONSE FOR RCI, IS A DCN REQ'D? ONOWYES (WFOR DCN:&PPROVED DAPPROVED AS NOTED KIDISAPPROVED 

ECDC CONT,40LiEE 

RCI - DCN ACCEPTANCE 
DATE (SOKHARGE NO. FOR CAOD SERVICES TO INCORPORATE: 

q q ? g  Not Applicable 
O F I T ~ O R M  OFUNCTION 

I6)FDF PE ACCEPTANCE & VERIFICATION TH RE COMPLETE: (DCN ONLY) 



SAMPLING WELL ACCESS 
DCN 1702-053 

LANES 

Construct' four gravel access lanes to  groundwater sampling wells and air sampling stations a s  shown 
on sketch #20100-SK-009, sheets 1 through 4. Unless otherwise noted,.pavement section to  be 
constructed at grade. All lanes to be constructed on geotextile separator fabric on subgrade (OSDF 
Spec. #02714), 6"- #2 crushed stone capped with 4" ODOT Item #304 crushed stone. Driving surface 
to be 10' wide, bottom width to vary with topography. Driving surface compaction will be evaluated by 
the Project Engineer based on proof rolling in lieu OSDF Project referenced 0DOT.placement and 
compaction specifications. These lanes are identified below and are detailed on the noted Sketch sheet. 

Lane #1 

Lane #2 

Lane #3 

Lane #4 

(Sheet 1 of 4) Construct Lane #1  between the OSDF Sedimentation Basin and the Impacted 
Material Sed Basin from the old North Access Rd to  the existing gravel lane (175 LFf). A t  the 
OSDF Sed Basin, construct a vehicle turn area 10' f wide x 20 i LF on the earthen baffle. 
Provide adequate stone for a maximum grade of 4:l .  At the southwest corner of the sed 
basin, construct a gravel path, 4' wide x 6" deep x 30 L F i ,  of ODOT Item #304 down the 
embankment to the air monitor. Maximum grade of walking surface to  be 3:l. 

(Sheet 2 of 4) Construct Lane #2 from the former Fire Training Facility Road into the NE corner 
of the new rail yard (70 LF f ) .  Maximum grade to  be 4:l .  Provide and install a 7' x 20' 
double-leaf chain link gate in the north fence of the new rail yard 50' f from the east fence. 
Lane #2 is to  terminate a t  a 25' x 25' turnaround. 

0 (Sheet 3 of 4) Construct Lane #3 from the LCS Manhole Access Corridor Turnaround 
southwest to well #22201 (100 LF i). 

(Sheet 4 of 4) Construct Lane #4 parallel to the N. Access Road from Well # 2424 to Well # 
221 98 (770 L F f )  and an east- west lane south of Well #22199 extending to  the east property 
line fence and then north to  the air monitor (285 LF f , total 1055 LF f 1. Remove existing 
construction fence around borrow pond. Construct new borrow pond perimeter fence 5'f 
from shoulder of bank, steel posts 12' O.C. or less. Provide and install ring buoys 1 per 200 LF 
of perimeter fence and install hazard signs provided by FDF. Grade area east  of Lane #4 and 
south of east-west lane for surface drainage into the borrow pond. Install 2 - 4" x 16 L F i  
HOPE culverts, provided by FDF, under the east-west lane near the borrow pond, bed and 
cover the conduit with ODOT Item #304, meet existing elevation. Excavate a "V" bottom 
overflow swale north from the northeast corner of the borrow pond, 2' deep x 6' wide x 300 
LF f 



RCIIDCN FORM 2 0 6 4  
REQUEST FOR CLARIFICATION OF INFORMATION / DESIGN CHANGE NOTICE - 

54 + (2)sIC NO.: (7 0 2  1)WP I WO NO.: 

(1 1)RCI NO.: 

4) RESPONSIBLE DISCIPLINE: ’ (4A)RCUDCN TIT= (1 1)DCN NO.: 
10 M O  C * H  OTHER0 

3)sIc QJ 51 7i5 QS.pU5AL G L I L , T Y  ?&5E = 
MW‘rToprd+ 57A71od5, &LL I l7oZ - QIW 

ODOCUMENTS AFFECTED ODOCUMENTNOS. ‘ O R W .  @)OTHER 

RCI - DCN ACCEPTANCE 
I 
(20)CHARGE NO. FOR CAD0 SERVICES TO INCORPORATE: 



*. . ' :FernaId 
I '  En vitro n mental Restoration 
A Management Corporation 

PO Box 398704 - Cincinnati. Ohlo 45239-8704 
'5  13) 738 6200 

\ 

! 

I 
i 

I 

I 

i 
! 

1 .. . - .  
?. 

> 
a - - 
tu 
0 

-n 
L - 

ENGINEERING CALCULATION 3 - 1 6 -  

-7 -== i 
. . I  
I i  



L 
SUBJECT: 

PAGE: 

O F  
REVISED: 
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RCI/DCN FORM 
REQUEST FOR CLARIFICATION OF INFORMATION 1 DESIGN CHANGE NOTICE - 

1 )wp I wo NO.: 1702 (2)SIC NO.FSC-597 (5)Pg 1 OF 1 @IDATE SMayl998 
I I 

3)SIC TITLE: Phase 1 Construction (1 1)RCI NO.: 

I 

(7)DOCUMENTS AFFECTED (7)DOCUMENT NOS. (7 )RN @)OTHER 

0 
201 00-TS-0002 Section 02605 Part 3.07.D t o / d O - O t 6 0 5  

3) RCI - INQUIRY USQD SCREENING BY PROJECT ENGINEER (9) DCN - JUSTIFICATION. EXISTING CONDITION 8 . 
REQUESTEDlPROPOSED CHANGE 

;pecification Section 02605 requires the carrier pipe to 
ie hydrostaticly pressure tested at 50 psi for SDR 26 Add the following sentence to Section 02605 Part 
iipe (LCS project) and 120 psi for SDR 11 pipe 3.07.D for Project 20100. 
Phase I and I1 projects). The specification also allows 
18 use of air pressure testing in lieu of hydrostatic final test installed HDPE solid wall carrier pipe betweer 
?sting when approved in writing by the Construction the 
Aanager. Taking into account safety considerations pressure Of 

Ind the connections of portions of the pipe to the Liner Note that test durations remain unchanged. 
'enetration Boxes the following spectification change 
; recommended. 

"If air Pressure testing is approved and is used to 

and LCS/LDS Manholes a minimum test 
psig shall be used." 

RCI - DCN ACCEPTANCE 

(2O)CHARGE NO. FOR CAD0 SERVICES TO INCORPORATE: 

/ t / -  
\ 

I6)FDF PE ACCEPTANCE 8 VERIFICATION THAT ALL REQUIRED REVIEWS ARE COMPLETE: I W N  DATE: 

17) PERFORMANCE GRADE: f /-/-- 
I 
(21)WORK COMPLETED: (SIGNOFF BY CE OR PE) DATE: 

FS-F-4259 (211 6/98) ORIGINAL 



L1 J -  RCllOCN FORM 
:i' 

I d 

(3)SrC rmE: OSDF PHASE I CONSTRUCTlON 

REQUEST FOR CfAFUFlCATION OF INFORMATION / DESIGN CHANGE NOTICE - / 

5'4& 
(1)WP I WO NO.: 1702 I(2)SrC NO.: FSC597 )(5)pg1 OF/ h D A T E  

(11)RCI NO.: 

-_I 

MATERIAL HAUL ROAD GRADING PLAN SHEET G14A 

ECDC CON?-ROLLEC. - 

COPY NG GRADE THE IMPACTED MATERIAL HAUL ROAD SURROUNDING THE 
DECONTAMINATION FACILITY TO DRAIN INTO THE FACIUM. SEE 
AlTACHED SKETCH 1702-SK-001, REVISION 1. 

(1O)REQUESTOR: COMPANY: 

R - ! z 3 z  
(13)RESPONSE: FOR RCI. IS A DCN REQ'O? n N 0  mES 

1 &&)5YPJTZC. RC1 - DCN ACCEPTANCE 

UDISAPPROVAL: DATE: (2O)CHARGE NO. FOR CAD0 SERVICES TO INCORPORATE: 

nFr!&%%%N%N 2 C C P f 3  
DATE 

(16)CONSTRUCTION CO 

FS-F4259 (2/16/98) 
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Q ,  (13) Response to DCN 1702-056 

This DCN is approved as noted below: 

1. 

2. 

3. 

4. 
-- 

Y-- - 
25 May1998 
Page 5 of 5 

Use ODOT 304 Aggregate for the New Base Aggegate noted on DCN Sheet 3.  

Sketch 1702-SK-00 1, DCN Sheet 4, base drawing is not the latest 'revision. See 
Response to DCN 1702-047 and Rev. 0, Drawing 90X-6000-GOO 199. 

Aggregate berms may require significant maintenance or replacement from time to 
time especially after undergoing freeze thaw cycles. 

Submit detail of 2-foot sap that is intended to collect and transfer drainage into 
facility. A gratted box culvert or pipe located at the north side of the northwest 
comer may be more suitable. 

" ... . 
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REQUEST FOR CLARIFICATION OF INFORMATION / DESIGN CHANGE NOTICE - 
2 -  

. ( 1 ) ~  wo NO.: 1702 ~ s / c  NO.: FSC-597 ((5)Pg 1 O F f (  I (6$z,m 
(1l)RCI NO.: 1702-OXX (3)s/c TITIE On-Site Disposal Facility - Phase I 

[4) RESPONSIBLE DISCIPLINE: (4-A)RCIJDCN mtE: (11)DCN NO.: 
EO MQ C X  OTHER0 Equipment Wash Facility Manhole 1702-057 
-- Modifl cations 

(7)OOCUMENTS AFFECED (7)OOCUUENTNOS. (7)REV. (8)O'THD1 

9 0 ~  6000 - G - 00086 G - 37A 0 

9 0 ~  6000 - G - 00090 G - 378 0 
[SPW - INQUlRV 0 USQD SCREENING BY PRQJECT ENGINEER X DCKJUSTIRCATION EUSTING CONDITION 8 

R€OUESTED/PROPOSED CHANGE 

Delete from scope of work reinforced concrete manhole cover slab, steel cover, and cover frame of 

In lieu of the concrete pad, cover the manhole with the HDPE cover from the LCS clean-out manhole 

Excavate to  2"lt above the clean out flange and compact the soil. 
0 Cover the flange with an 18" or larger, steel plate % "  thick or %" treated plywood. 

Provide compacted backfill to  grade. 
Pro(/ide coordinates and elevation of clean out flange. 

the Equipment Wash Facility sump. 

near the Wash Facility. 

I' 



(1 3) Response to DCN 1702-057 
2 0 6 4  -- 28 May1998 

Page 2 of 2 

This DCN addresses two different construction design change requests. The frst deletes from the 
scope of work the reinforced concrete manhole cover slab, steel cover, and cover frame of the 

, Equipment Decontamination Facility manhole. The steel cover is to be replaced with a HDPE 
cleanout manhole cover that has been used for a LTS temporary gravity line cleanout manhole. 
Justification for this change was not given, but is believed to save construction costs. The concept 
of this change is acceptable and approved as noted below. 

1. Replace the manhole cover with a minimum 1-inch thick HDPE flat stock cover 
attached to the manhole with hinge and locking hasp. The cover should be attached 
such that it will open in the south direction. This will permit east access and 
maintenance from the north. 

2. Construct a minimum 36-inch walkway to the manhole from the existing 3-foot wide 
platform located directly north of the platform. The walkway shall be constructed 
using 3 supporting railroad ties and 2”x 6” No. 2 Pressure Treated Boards nailed to 
the ties. Additional drainage corridor gravel shall be placed around the manhole to 
support the walkway and as partial replacement of the concrete slab. These materials 
are the same as used in the facility roadbed construction and, therefore, require no 
additional submittal data. The lengths of the materials shall be field cut to fit the as- 
built conditions. The purpose of the walkway is to provide safe access to the 
manhole for inspection and maintenance, which was one of the orginal requirements 
of the concrete cover slab. 

, 

The second construction design change is related to the Temporary Gravity Line (TGL) cleanout 
located west of the Equiment Decontamination Facility (orginally located at Station 12+00, 
Drawing 90X-6000-G-0057, sheet G-8A). Changes are necessary because the revised location of 
the TGL resulted in the cleanout falling within the Impacted Material Haul Road. This DCN 
proposes to excavate to within 2-inches of the top of the clanout flange, compact the soil and 
cover the flange with a 8-inch or larger % steel plate or %-inch treated plywood. This change is 
acceptable in concept and approved as noted below. 

1. Excavate soil from around the cleanout manhole and cleanout pipe to permit 
lowering the 2-foot diameter manhole to minimum 2-inches above the top of the 
cleanout flange. 

2. Fill and compact subbase aggregate around and to the top of the manhole. Fill the 
inside of the manhole with rounded gravel (No. 57 suggested). Place minimum 1- 
inch thick 5-ft x 5-ft steel plate over the top of the manhole and subgrade. 

3 .  Place and compact subbase and base aggregate over the steel plate in accordance with 
drawings and specifications. 

4. Provide survey coordinates and elevation of the top of the cleanout flange. 

Note that access to the cleanout is possible only after re-excavating the haul road base aggragate. 
This portion of the TGL is temporary and it is likely that this cleanout may never be used. The 
heavy steel plate is required because of the truck loading and tuning conditions at that location. 

. .  
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JSV, -OS' 93 IIVEDl 09: 5 9  T E L :  5648 P. 0 9 1  

Ramm FORM 

REQUEST FOR CLARIFICATION OF INFORMATlON / DESIGN CHANGE NOTICE 

CAD3 SERVICES TU INCORPORATE: 

1B)fUF PE ACCEPTANCB & MRlFICATlON THAT ALL REWIRED REM 

1)WORK COMPL- (SIGNOFF By C€ OR P€) 
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REQUEST FOR CLARIFICATION OF INFORMATlON / DEStGN CHANGE NOTICE - 

I 



Str r  PROCEDURE ED-1 2-6002 
PAGE 21 OF 26 a 
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2 0 6 4  

thor: Rick Mcguire at F'NST-03 
3/2/98 9:59 AM 

The cc:Mail message below may affect DCN No. 1700-083 which is in your 
house now. Please review before responding to the DCN. 

Thanks, 

Rick McGuire 

Forward Header 
Subject: Control Interface Proposal 
Author: Timothy Arnold at F'NST-03 
Date : 2/2/98 8:30 AM 

Rick, 

I have a few comments on Control Interface's proposal #E117: 

1. Item #1; this should have been supplied after the first 
installation. Red-lined drawings and manuals must be provided 
when ever field changes are made during installation. 

2. Item #2-F; eliminate. We have already installed and 
calibrated the flow meters in manholes #1 and #11. They are 
displaying properly at AWWT. 

3. Item #2-G; add to this item a disk copy of the PLC 
programming logic and instruction to our instrument techs on 
maintenance and reprogramming. 

If you have any questions please give me a call. 

. .Tim 

3. Item #2-H; eliminate. This alarm has already been disabled 
as your DCN should document. 
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DOCUMENT REVIEW COMMENT SI EET 

ITEM 
NO. 
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SRC 
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- 2 0 6 4  
RCUDCN FORM Y 

REQUEST FOR CLARIFICATION OF INFORMATION I DESIGN CHANGE NOTICE - I 

P / WO NO.: 7 700 (5)Pg 1 OF 1 @)DATE 
SMayl998 

@)SIC NO.FSC-589 

(3)SIC TITLE: Leachate Conveyance System 

I 201 10-TS-0002 Section 02605 Part 3.07.0 

(1 1)RCI NO.: 

(~A)RCIIDCN TITLE: Air Pressure Testing 

DATE. - 
SPA4 92 

0 NO 0 &S (14) 

(1 1)DCN NO.: 1700-084 

RCI - DCN ACCEPTANCE I 

LCS DCN NO. 1700-033 

(9) RCI - INQUIRY USQD SCREENING BY PROJECT ENGINEER (9) DCN -JUSTIFICATION, EXISTING CONDITION 8 
REQUESTEDIPROPOSED CHANGE 

Specification Section 02605 requires the carrier pipe to 
be hydrostaticly pressure tested at 50 psi for SDR 26 Add the 
pipe (LCS project) and 120 psi for SDR 11 pipe 3.07.D for Project 201 10. 
(Phase I and I 1  projects). The specification also allows “If air Pressure testing is approved and is used to final 
the use of air pressure testing in lieu of hydrostatic test installed HDPE solid wall carrier pipe between the 
testing when approved in writing by the Construction Cell and LCS/LDS Manholes a minimum test pressure 

sentence to Section 02605 Part 

(2O)CHARGE NO. FOR CADD SERVICES TO INCORPORATE. 

(1 6)FDF PE ACCEPTANCE 8 I E: (rlcmomrvy - DATE: 

k17) PERFORMANCE GRADE: c/6/99 

(18)CONSTRUCTION CONCURRENCE: ,’ : ’%~,, (21)WORK COMPLETED: (SIGNOFF BY CE OR PE) DATE: 
) P  - d K < N O  e , 



CELL 2 

APPENDIX U: 

NON-CONFORMANCE REPORTS (NCR) 

GeoSyn tec Consultants 
Fluor Daniel Fernald 

Petro Environmental Tech nolog ies 





Originator 
Assessment 

Activity 

baniel Bodine 

baniel Bodine 

Construction QC 

Construction QC 

Ned Meekins 

Collin Sukow 

Construction QC 

Construction QC 

Collin Sukow Construction QC 

GEOSYNTEC CONSULTANTS 
NONCONFORMANCE REPORT LOG 

Date of 
Verification 

of Corrective 
Action 

Responsible 
Organization/ 

Project 

Date 
Corrective 

Action 
Approved 

1 1 -Aug-98 

- NCR 
Number 

Date 
Discovered 

Date NCR 
Closed Description 

GeoSyntec 
Consultants/ 

OSDF Phase II 

2 - S e p 9 8 1 1 -Sep98 20102-001 6-Aug-98 Field NuclearIDensity test no. 2-48 was 
incorrectly recorded as a passes test. Test No. 

2-49 was a retest and should have been correctly 
recorded on the Test Log. 

11-Sep98 201 02-002 6-Aug-98 GeoSyntec 
Consultants/ 

OSDF Phase II 

1 1 -A~g-98 1 1 -Sep98 Test Nos. 2-93 and 2-94 field moisture contents 
were more than the limit of 3 percentage points 
of the standard Proctor optimum moisture, but 

still were considered passing tests. 

20102-003 1 1 Aug-98 icreened clay liner soils were used as 
ompacted clay liner, from stockpile 98-5, before 

1 1 -Sep98 1 1 -Sep98 11-Sep-98 Petro 
Environmental 
Technologies 

GeoSyntec 
Consultants/ 

OSDF Phase II 

nb testing was complete. 

Field Nuclear Densityhloisture test nos. 2-276 . 
and 2-277 had field moisture contents of greater 
than the limit of 3 percentage points wet of the 

standard proctor optimum moisture content, 
therebv fallina outside of the APZ. 

11-Sep98 1 1 -Sep98 201 02-004 25-Aug-98 1 1 4ep-98 

201 02-005 28-Aug-98 1 1 -Sep-98 1 1 -Sep98 Screened clay liner soils were used as 
compacted clay liner from stockpile 98-10 before 

lab testing was complete. 

Screened clay liner soils were used as 
compacted clay liner from stockpile 98-1 1 before 

lab testing was complete. 

Petro 
Environmental 
Technologies 

$20 1 02-006 

I -  
a 

Petro 
Environmental 
Technologies 

11-Sep-98 1 1 -Sep-98 1 -Sep98 

I 

1211 8/98 



10-Aug-98 Collin Sukow Construction QC 

9-Sep-98 

16-Sep-98 

9-Sep-98 

26-Sep98 

Daniel Bodine Resident Eng. 8 
Construction QC 

Daniel Bodine Resident Eng. 8 
Construction QC 

Collin Sukow Construction QC 

Collin Sukow Construction QC 

GEOSYNTEC CONSULTANTS 
NONCONFORMANCE REPORT LOG 

Date of 
Verification 

of 
Corrective 

Action 

11-Sep-98 

Responsible 
Organization/ 

Project 

Date 
corrective 

Action 
Approved 

11-Sep-98 

NCR 
Number Date I Originator I Assessment )Iscovered 

)ate NCA 
Closed Description 

2-Sep-98 Collin Sukow Construction QC 2 GeoSyntec 
Consultants/ 
OSDF Phase II 

Moisture contents greater than the limit of 3 
percentage points wet of the standard proctor 

optimum moisture content. thereby falling outside 
of the APZ. 

1 1 -Sep98 201 02-007 

~~ 

20102-008 GeoSyntec 
Consultants/ 
OSDF Phase II 

1 1 -Sep-98 1 1-Sep-9E The drive tube method was used for the moisture/ 
density correlation to the nuclear moisturddensity 
gauge reading instead of the sand cone method. 

Rolls of material that were delivered to the site 
were not the rolls that were expected to be 

delivered, therefore there was no conformance 
testing performed on these rolls. 

Construction placement of impacted materials 
had advanced without placement of the select 

impacted material. 

Sieve samples failed the project specs. with 
approx. 70% passing the 112 in. sieve. Spec 
02710, part 2.01 .E, requires a min. of 80 % 

passing the 112 in. sieve. 

Deployment of GML continues in cell 2 with 
destructive samples not being removed and 

tested. 

11-Sep-98 

19-Sep-98 

. .  

. .  

~~ ~ 

GeoSyntec 
Consultants 8 

FDF 
P.O. 9BsCOO2317 

~~ ___ 

20-Oct-98 201 02-009 20-Oct-98 

17-Sep-98 Petro 
Environmental 
Technologies 

Petro 
Environmental 
Technologies 

20102-010 + 
20102-01 1 

20 1 02-0 1 2 

23-Sep-98 23-Sep-98 23-Sep-9E 

20-Oct-98 1 9-Oct-98 20-Oct-98 Petro 
Environmental 
Technologies 
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GeoSyntec 
Consultants 

There were no destructive samples marked on seams 
S-371S-44. S-4OlS-44, and S-401S-45, which was 1 
continous reconstructed seam mesauring 157 ft. in 
lenath. 

GeoSyntec 
COnSUltantS 

Destructive sample DIS-17 failed lab testing. The 
Seam was tracked and a "before" sample passed lab 
testing. the "after" sample failed field testing and the 
seam was reconstructed from the passing "before" 
sample location to the end of the seam. 
The next seam that machine (no. 9860) welded should 
have had a destructive sample located within the first 
10 fl. of the seam and reconstructed to the beginning c 
the seam. DIS-27 was marked 164fl. into the seam 
and was not reconstructed to 
the beginning of the seam. 

t 

GEOSYNTEC CONSULTANTS 
NONCONFORMANCE REPORT LOG 

~~ 

Assessment 
Responsible 
Organization/ 

Project 

Date of 
Verification 

of 
Corrective 

Action 

Date 
Sorrective 

Action 
Approved 

8 - 0 c t - 9 8 

9-NOv-9E 

Date NCR 
Closed 

NCR 
Number 

Date 
Discovered 

8 - 0 ct - 9 8 

Description Originator 

K. Badu- 
Tweneboah 

201 02-01 3 

-# 
:onstruction QC 
lesident Eng. & 

Petro 
Environmental 
Technologies 

Construction of the access ramp within the 
OSDF Cell 1 area has proceeded with Cat. 2 
material being placed over a woven geotextile 
deployed over previously placed and approved 

two lifts of Cat. 2 material. This is non- 
conformance with Section 8.3.1 of the IMPP 

requires an intervening lifl of 4. fl. of Cat. 1 material. 

Collin Sukow Construction QC 9-NOV-98 20 1 02-01 4 31 -0ct-9E 

9-NOV-98 9-Nov-98 20102-015 31-Oct-98 Collin Sukow Construction QC 

I 

la1 6/98 3 



m-n - GeoSyntec Consultants 

’. NCR NUMBER: ‘ TITLE/ORGAMZATION: ORIGINATOR: 
1. 

20 102-00 1 Managing Engineer/GeoSyntec 
I 6. ASSESSMENT AC17VTTY: ESPONSIBLE ORGAMZATIONIPROJECT: 

5. 

Page - a  1 o 

‘. DATE DISCOVERED 

:6 AuWt 1998 
’. HOLD TAG: 

GenSvntec Cnnsiilt;rnts/OSTlF Phase TT Construction Quality 

I I 

REQUIREhENTS (Identify requirement f b m  document [e.&. CQA plan, specification, drawing, etc.]): 9. 

Part 3.06.C , Section 02225 states: 
;‘If the CQC Consultant’s tests indicate that any.portion of the compacted clay liner and cap does not meet thc 
requirements of this section, the CQC Consultant will delineate the extent of the nonconforming area. Rework 
the nonconforming area until acceptable test results are obtained by the CQC Consultant.” 

6. RESPONSIBLE MANAGER’S SIGNATURE: 

lo’ NONCONFORMANCE TYPE: Construction Nonconformance ( x ) Material Deviation ( ) 

” PROPOSED COMPLETION DATE: ’’ DATE FORWARDED TO 
APPROVAL A”jof107Rlf 4 

NONCONFORMANCE (Fully describe as it relata to requiments. Use supplmental shccts as required): 1. 

3n the Field Nuclear Moisture/Density Test Log dated 18 July 1998 for Compacted Clay Liner, Test No. 3 

lad a moisture content and dry Unit weight that did not fall within the acceptable penneability zone ( 
merefore, h s  test should have been a failed test and a retest should have been conducted in accordance with the 
specifications. Also, the location of Test No. 2-49 is not shown on Sheet 4 of 4 of the Test Log. 

4 

13. DATE PROVIDED TO RESPONSIBLE MANAGER: 

7 August 1998 
’‘. RESPONSIBLE MANAGERS PROPOSED CORRECXVE ACI1ON: Use As-ls ( ) Reject ( ) Other ( x  ) Repair( ) Rework( ) 

rest No. 2-48 was conducted near the toe of the cell slope and was considered a failed test as shown on Sheet 3 
3f 4 where it is outside the APZ. It was however incorrectly recorded as a passed test. Test No. 2-49 was a retest, 
md should have been correctly recorded on the Test Log. The typographic errors have been corrected, and the 
location of Test 2-49 is shown on Sheet 4 of 4 of Test Log. 

’ RESPONSIBLE MANAGER (NAME, mLE, ORGANIZATION): 

Zollin Sukow, CQC Site Manager, GeoSyntec 

98.08.1 I 
800155 

L 
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GeoSyntec Consultants 
CONSTRUCTION NONCONFORMANCE REPORT 

’. EVALUATION OF PROPOSED CORRECTIVE ACTION: Reject( ) Comments( ) 

VERlFlCATlON OF CORRECTIVE ACTION (Dacnbe who, what, when, where): 

VERLRE,R’S SIGNATURE: I I‘ DATE: 

’’ CONTINUATION FROM BLOCK -: 

GQ0409-01PH2NCROOl.CDA .g. ’ ’ 98.08.1 1 
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FIGURE 1 

ORIGINATOR: 

Daniel Bodine 

SEP 0 1  1998 fF" T 

'. TITLUORGANIZATION: '. NCR NUMBER: ' DATE DISCOVERED 

:6 August 1998 Managing Engineer/GeoSyntec 20 102-002 

GeoSyntec Consultants 

RESPONSIBLE ORGANIZATIONPROJEC: I ASSESSMENT ACTIVITY: 

Page 1 of 2 ma 

' HOLDTAG: 

" PROPOSED COMPLmON DATE: 

Construction Quality Control 

DATE FORWARDED TO 
APPROVAL AUTHORITY: 

REQUIREMENTS (Identify requirement from document [e&, CQA plan, specification, drawing, etc.]): ?. 

Part 3.03.A , Section 02225 requires the moisture content and dry density of clay liner and cap material placed to be within 
the acceptable permeability zone (kpZ), which is based on three criteria including ". . .(ii) moisture content not greater than 
3 percentage points wet of the standard Proctor optimum moisture content (ASTM D 698)". 

1 

lo NONCONFORMANCE TYPE. Construction Nonconfomance ( x ) Material Deviation ( ) 

// Adf -  /99r 

~ 

NONCONFORMANCE (Fully descnbe as it relates to requirements. Use supplemental sheets as required): 

the Field Nuclear MoistureDensity Test Log dated 30 July 1998 for Compacted Clay Liner, Test Nos. 2-93 and 2-94 
moisture contents were more than the limit of 3 percentage points wet of the standard Proctor optimum moisture p& Intent, thereby falling outside the APZ. These tests should have been declared as failed tests, and re-tests should have 

been conducted in accordance with the specifications. 

l3 DATE PROVIDED TO RESPONSIBLE MANAGER: 

7 August 1998 

I' RESPONSIBLE MANAGERS PROPOSED CORRECTIVE ACTION: Use As-ls ( X )Reject ( ) 

Test Nos. 2-93 and 2-94 had a field-measured moisture content (FMC) of 16.8%. The representative stockpile standard 
Proctor optimum moisture content used for the APZ was obtained by averaging the results from two tests (at the time ol 
testing) on stockpile 98-3, resulting in a value of 13.3%. The FMC also included a 2% moisture correction, based on Phase 
I test data, from nuclear gauge to oven moisture content. The areas where the field tests were conducted were closely 
monitored by GeoSyntec CQC and found to be well compacted and that the compactor could traffic through the compacted 
lift without any significant indentations (or ruts). Since these two tests met the other criteria of the APZ, and visual 
observation indicated good compaction, GeoSyntec CQC considered them as acceptable and passing tests. Use as-is. 

Other(x)  Repair( 1 Rework( ) 

15, RESPONSIBLE MANAGER (NAME, TITLE, ORGANIZATION): 

Collin Sukow, CQC Site Manager, GeoSyntec 

I 

' ,  
s .hi 

GQ0409-0 1/PH2NCR002.CDA 000258 98.08.1 I 
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CONSTRUCTION NONCONFORMANCE REPORT 

19. EVALUATION OF PROPOSED CORRECTIVE ACTION: Accept ( x ) Reject ( ) Comments ( x ) 

For all future occurrences obtain moisture sample for oven drying before passing test. . .  

i). CONTINUATI~N FROM BLOCK z% : 

GQ0409-0 llPH2NCR002.CDA 

B 

% 

I 

I 

98.08.1 1 
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION 

Overview 

This document has been prepared to address the request for additional information (WJ) by FDF 
Engineering on GeoSyntec’s NCR Nos. 20 102-002, 20 102-004 and 20 102-007. These NCRs relate 
to field-measured moisture contents F/iCs) of compacted clay liner material that exceeded the limit 
of 3 percentage points wet of standard Proctor optimum moisture content (OMC) per Part 3.03 .A 
Section 02225 of the Technical Specification. Since this issue affects several field test results, 
thereby requiring additional NCRs, GeoSyntec has prepared this response to collectively address all 
FMC values that exceed the limit of 3% above OMC. 

The R4I by FDF Engineering is presented in Blocks 22 and 27 of NCR No 20102-002, Each 
comment is reproduced verbatim in italics followed by GeoSyntec’s response. 

RAI No. 1 

” ... GeoSyntec agreed to Iook at the moisture correction factor cIoseIy and evaluate the eflect on 
the Field Measured Moistor (sic) Content of 14.8% whic (sic) is outIying the APZ window by 
0.3% ... ” 

GeoSyntec’s Response to RAI No.1 

As explained in NCR No. 20102-002 - Block 14, Test Nos. 2-93 and 2-94 had a FMC of 16.8% 
which included a 2% moisture correction from nuclear gauge to oven moisture content, based on - 
Phase I test data. During Phase I construction, it was found that this 2% moisture correction was 
representative of the range of moisture contents encountered. The data from Phase I construction 
has been re-plotted in the attached Figure 1. The best-fit linear regression line is also shown on 
Figure 1. Interpolation of Figure 1 with a nuclear gauge moisture content of 14.8% results in an oven 
moisture content of approximately 16.5%, which is not much different from the 16.8% previously 
used. This confirms that the use of a 2% moisture correction, at least for Phase I construction, is 
justifiable. 

The up-to-date moisture correction data for Phase II construction is presented in Figure 2. Using the 
best-fit linear regression equation or line from Figure 2 gives an oven moisture content of 15.5% for 
Test Nos. 2-93 and 2-94. The representative stockpile standard Proctor OMC used for the APZ is 
13.3% (average of two tests for stockpile 98-3). Thus the correct FMC value of 15.5 would result in 
2.2% above the OMC, and thereby meet the APZ requirement. Therefore, both tests that were 
initially considered failed tests did indeed passed if the Phase II moisture correction data is used. 

GeoSyntec has repeatedly explained that the areas where field tests slightly exceeded the 3% limit of 
OMC were always closely monitored by the CQC personnel and found to be well compacted with no 
traf5ckability problems from the compactor or dozer. This is because the representative stockpile 
OMC value used to evaluate field compaction is generally obtained from averaging two or more 
standard Proctor compaction tests. This average value neglects the variability in the measured values. 
An example is presented below for illustration purposes. 

P “  



Stockpile 98-9 had three samples taken for laboratory testing. The OMC and MDD values from the 
three tests are (see NCR No. FY98-1556 Block 21): 17.3% and 112.7 pcf (Sample No. LPII-93); 
13.8% and 116.7 pcf (Sample No. LPII-94); and 17.1% and 110.8 pcf (Sample No. LPII-97). The 
representative stockpile OMC and MDD values obtained by averaging the three tests are 16.1% and 
113.4 pcf, respectively. Field compaction Test No. 2-279, for example, had a FMC =18.9% which 
happened to meet the 3% limit of OMC with the value of 16.1%. GeoSyntec CQC took samples of 
the clay liner material from the test location, during the re-tests of 1 September 1998, and conducted 
a one-point compaction test. Test results (attached for Sample No. LPn-127) indicate a moisture 
content of 15.3% and dry density of 112.2 pcf. When compared with the three standard Proctor 
compaction test curves, this one-point test falls closely to the LPII-93 sample, which had an OMC of 
17.3% (see attached results). This implies that field compaction Test No. LPII-279 could have had a 
FMC of 20.3% and passed the APZ criteria if only one sample test results was used. It is therefore 
evident that the avera-&g process, without accounting for the variability of test samples do indeed 
affect the evaluation of field cornpaction. Therefore, one should not solely rely on numbers to pass 
or fail field compaction tests. The 'clay soils for the OSDF project are no different from other 
naturally occurring clays, which have mherent and spatial variability. Geotechnical field experience 
should always be included in the decision making process. 

M I  No. 2 

". . .Provide Hydraulic Conductiviy rest result.. . I' 

GeoSyntec's Response to RAI No. 2 

Samples No. LPII-26 and LPII-36 from stockpile 98-3 used in the field Test Nos. 2-93 and 2-94 had 
laboratory-measured hydraulic conductivity values of 1.3 x lo-* c d s  and 7.5 x 10' c d s ,  
respectively. These tests were conducted slightly below the h t  of 3% above OMC. However, at 
higher moisture contents, hydraulic conducti~ty would definitely be lower than the above-reported 
values. 

"... What shear strengths have we found with simiIar moisture contents on soils with a simiIIar (sic) 
proctor? How do these shear strengths affect slope stability? 'I 

GeoSyntec's Response to R4.I No. 3 

The slope stability analyses of the OSDF are presented in the Final Design Calculation Package 
(GeoSyntec, 1996). In the analyses, shear strength parameters for the compacted clay liner were 
developed from tests performed on remolded samples of the on-site brown till material, which is 
being used for Phase II construction. The test data are presented in two reports prepared by Parson 
(1995, 1996). The conservative shear strength parameters used in the analyses are: 0, = 0 degrees; 
and C, = 500 psf (for short-term (undrained) conditions); and 0 d  = 25 degrees, and Cd = 0 psf (for 
long-term (drained) conditions). These values were obtained by assuming that the compacted clay 
will be placed at 95 to 98 percent relative compaction (i.e., 0 to 3% above OMC). 



I 20  6 
A review of the test data performed by Parsons indicate that some of the samples were remolded 
more than 3% above OMC. One sample, for example, with an OMC of 14:5% and remolded 
moisture content of 18.2 % had the following shear strength values: 0, = 27 degrees; and C, = 125 
psf (for short-term (undrained) conditions); and 0, = 30 degrees, and C d  = 250 psf (for long-term 
(drained) conditions). Even at 3.7% above OMC, the measured shear strength values definitely 
exceed the design values. 

RAI No. 4 

"... What is the % saturation for these samples? How would this saturation improve permeability? 
What would be the associatedpermeabilig? '' 

Response to RAI No.4 
~~ 

Test Nos. 2-93 and 2-94 had field measured dry density of 115.2 pcf and 114.9 pcfi respectively 
The field-measured moisture content is 16.8%. Using a specific gravity of 2.72, which has been 
found fiom laboratory tests to be a representative value, the percent degree of saturation values are 
96.5% and 95.8%, respectively, for Test Nos. 2-93 an 2-94. At degree of saturations greater than 
95%, the compacted clay would have lower hydraulic conductivity. It should also be noted that the 
left boundary of the APZ is at a 90% degree of saturation. 

GeoSvntec's Concludine Resuonse 

NCR Nos. 20102-002, 20102-004 and 20102-007 were written by GeoSyntec to document the 
moisture variance with respect to specification requirements. Our field and lab testing procedures 
involve averaging stockpile Proctor results, applying moisture corrections to the nuclear densometer 
moisture, obtaining additional oven dry moisture samples, and observing field placement and 
compaction conditions before evaluating the acceptability of the compacted lift. GeoSyntec 
evaluated the fill and considered the fill and field tests acceptable. Our recommendation and 
conclusion is use-as-is. For future use a design change notice is being prepared to address the upper 
moisture h t  of 3% above OMC. 

Kwasi Badu-Tweneboah, Ph.D., P.E. 
Resident Engineer 
Ohio Registration No. E-55354 I 

Daniel G. Bodine, P.E. 
ManagingKertlfymg Engineer 
Ohio Registration No. E-61363 
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION 

Overview 

This document has been prepared to address the request for additional information (IW) by FDF 
Engineering on GeoSyntec’s NCR Nos. 20 102-002, 20 102-004 and 20 102-007. These NCRs relate 
to field-measured moisture contents (FMCs) of compacted clay liner material that exceeded the limit 
of 3 percentage points wet of standard Proctor optimum moisture content (OMC) per Part 3 .03 .4  
Section 02225 of the Technical Specification. Since this issue affects several field test results, 
thereby requiring additional NCRs, GeoSyntec has prepared this response to collectively address all 
FMC values that exceed the limit of 3% above OMC. 

The RAI by FDF Engineering is presented in Blocks 22 and 27 of NCR No. 20102-002. Each 1 

comment is reproduced verbatim in i t a h  followed by GeoSyntec’s response. 

IWI No. 1 
- ~. ~ 

“...GeoSyntec agreed to look at the moisture correction factor closely and evaluate the effect on 
the Field Measured Moistor (sic) Content of 16.5% whic (sic) is outlying the APZ window by 
0.3%. . . ” 

GeoSyntec’s Response to RAI No.1 e - 
-. As explained in NCR No. 20102-002 - Block 14, Test Nos. 2-93 and 2-94 had a FMC of 16.8% 

whch included a 2% moisture correction from nuclear gauge to oven moisture content, based on - 
Phase I test data. During Phase I construction, it was found that this 2% moisture correction was 
representative of the range of moisture contents encountered. The data from Phase I construction 
has been re-plotted in the attached Figure 1. The best-fit linear regression line is also shown on 
FiFre  1. Interpolation of Figure 1 with a nuclear gauge moisture content of 14.8% results in an oven 
moisture content of approximately 16.S%, which is not much drfferent from the 16.8% previously 
used. This confirms that the use of a 2% moisture correction, at least for Phase I construction, is 
justifiable. 

The up-to-date moisture correction data for Phase II construction is presented in Figure 2. Using the 
best-fit linear regression equation or h e  from Figure 2 gives an oven moisture content of 15.5% for 
Test Nos. 2-93 and 2-94. The representative stockpile standard Proctor OMC used for the APZ is 
13.3% (average of two tests for stockpile 98-3). Thus the correct FMC value of 15.5 would result in 
2.2% above the OMC, and thereby meet the APZ requirement. Therefore, both tests that were 
initially considered failed tests did indeed passed if the Phase II moisture correction data is used. 

GeoSyntec has repeatedly explained that the areas where field tests slightly exceeded the 3% limit of 
OMC were always closely monitored by the CQC personnel and found to be well compacted with no 
traEckability problems f?om the compactor or dozer. This is because the representative stockpile 
OMC value used to evaluate field compaction is generally obtained from averaging two or more 
standard Proctor compaction-tests. This average value neglects the-variability in the measured values. 
An example is presented below for illustration purposes. -- 



I. Stockpile 98-9 had three samples taken for laboratory testing. The OMC and MDD values from the 
three tests are (see NCR No. FY98-1556 Block 21): 17.3% and 112.7 pcf (Sample No. LPII-93); 
13.8% and 116.7 pcf (Sample No. LPII-94); and 17.1% and 110.8 pcf (Sample No. LPII-97). The 
representative stockpile OMC and MDD values obtained by averaging the three tests are 16.1% and 
113.4 pcf, respectively. Field compaction Test No. 2-279, for example, had a FMC =18.9% which 
happened to meet the 3% limit of OMC with the value of 16.1%. GeoSyntec CQC took samples of 
the clay liner material &om the test location, during the re-tests of 1 September 1998, and conducted 
a one-point compaction test. Test results (attached for Sample No. LPII-127) indicate a moisture 
content of 15.3% and dry density of 112.2 pcf. When compared with the three standard Proctor 
compaction test curves, this one-point test f d s  closely to the LPII-93 sample, which had an OMC of 
17.3% (see attached results). This implies that field compaction Test No. LPII-279 could have had a 
FMC of 20.3% and passed the APZ criteria if only one sample test results was used. It is therefore 
evident that the avera_@ng process, without accounting for the variability of test samples do indeed 
S e c t  the evaluation of field compaction. Therefore, one should not solely rely on numbers to pass 
or fail field compaction tests. The'clay soils for the OSDF project are no different from other 
naturally occurring clays, which have inherent and spatial variability. Geotechnical field experience 
should always be included in the decision making process. 

RA.I No. 2 

". . ,Provide Hy&mlic Conductivity test result.. . " 

GeoSyntec's Response to W No. 2 - 

Samples No. LPII-26 and LPIl-36 from stockpile 98-3 used in the field Test Nos. 2-93 and 2-94 had 
laboratory-measured hydraulic conductivity values of 1.3 x lo-* c d s  and 7.5 x lo'* cds ,  
respectively. These tests were conducted slightly below the limit of 3% above OMC. However, at 
hi&er moisture contents, hydraulic conductivity would definitely be lower than the above-reported 
values. 

RAI No. 3 

" ... Khat shear strengths have we found with similar moisture contents on soils with a simillar (sic) 
proctor? How do these shear strengths Hec i  slope stability? 

GeoSyntec's Response to RAI No. 3 

The slope stability analyses of the OSDF are presented in the Final Design Calculation Package 
(GeoSyntec, 1996). ?n the analyses, shear strength parameters for the compacted clay liner were 
developed from tests performed on remolded samples of the on-site brown till material, which is 
being used for Phase II construction. The test data are presented in two reports prepared by Parson 
(1 995, 1996). The conservative shear strength parameters used in the analyses are: 0, = 0 degrees; 
and C, = 500 psf (for short-term (undrained) conditions); and (21d = 25 degrees, and c d  = 0 psf (for 
long-term (drained) conditions). These values were obtained by assuming that the compacted clay 
will be placed at 95 to 98 percent relative compaction (Le., 0 to 3% above OMC). d 

L 
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A review of the test data performed by Parsons indicate that some of the samples were remolded 
more than 3% above OMC. One sample, for example, with an OMC of 14.5% and remolded 
moisture content of 18.2 % had the following shear strength values: 0, = 27 degrees; and C, = 125 
psf (for short-term (undrained) conditions); and 0 d  = 30 degrees, and Cd = 250 psf (for long-term 
(drained) conditions). Even at 3.7% above OMC, the measured shear strength values definitely 
exceed the design values. 

RAI No. 4 

" ... What is the % saturation for these samples? HOW wouId this saturation improve permeability? 
m a t  wouId be the associatedpermeabiIig? '' 

Response to RAI No.4 

Test Nos. 2-93 and 2-94 had field measured dry density of 115.2 pcf and 114.9 pcf, respectively. 
The field-measured moisture content is 16.8%. Using a speclfic gavity of 2.72, which has been 
found from laboratory tests to be a representative value, the percent degree of saturation values are 
96.5% and 95.8%, respectively, for Test Nos. 2-93 an 2-94. At degree of saturations greater than 
95%, the compacted clay would have lower hydraulic conductivity. It should also be noted that the 
left boundary of the APZ is at a 90% degree of saturation. 

GeoSvntec's Condudinz ResDonse 

NCR Nos. 20102-002, 20102-004 and 20102-007 were written by GeoSyntec to document the 
moisture variance with respect to specification requirements. Our field and lab testing procedures 
involve averaging stockpile Proctor results, applying moisture corrections to the nuclear densometer 
moisture, obtaining additional oven dry moisture samples, and observing field placement and 
compaction conditions before evaluating the acceptability of the compacted lift. GeoSyntec 
evaluated the ill and considered the fill and field tests acceptable. Our recommendation and 
conclusion is use-as-is. For future use a design change notice is being prepared to address the upper 
moisture limit of 3% above OMC. 

Kwasi Badu-Tweneboah, Ph.D., P.E. 
Resident Engineer 
Ohio Registration No. E-55354 

Daniel G. Bodine, P.E. 
ManagingKertlfymg Engineer 
Ohio Registration No. E-61363 



10 P 
4 
4 

12 

. . - ............ - . . . . . . . . . . .  

--  .. -++ 
__ ...... _ _  

** 
.... ._ ......... 
b *  

4 

- .... ._ .... -. ........... 

MOISTURE ADJUSTMENT 

14 16 

GAUGE 

_ .  

. . _  .. - 

. . . . .  

7 
.............. 

..................... .. 

. . . . . . . . . . . . . .  - --- .. 

.............. 

18 20 



MOISTURE ADJUSTMENT 

I 



- 
== 

GeoSyn t e t  Consuitants - *  I.- . . -:. - 

CONSTRUCTION YONCONFOR?r.LUCE REPORT . 
(I Paye I 0 

RESPONSIBLE M,&UAGEX (NrLLIE. TTLE. ORCrLUIL-\TION): 



FIGURE 1 

97.05.22 

-~ 



~~ - 

Q9/10/98 THU 17:22 FAX 404 559 5060 FUNB CNTRL MYLIL'  QI 003 

- sr - - 

i 

I - -. -. - .-- 
I I _--- . - -  1 

I -.. I I I 

I I ! I-- i I I I I 

1 '  

I S m p l c  Lab Swcimsn Initial Condition Consolidation 
ID Sample Chy Unit Weight I M o r s w  Contmt Plcuurc, 9 

Sample ID: LP-If-117 

Pqm No.: GQ0409 
h j a ?  N ~ c  OSDF - Phase II 

-- GEOSYNTEC CONSULTANTS 
Gcomechnnici nnd Environmental 

Labonmn 

I.- - 

Hydwlic 
Conduuivip,. k 

I I .-- . .-. 
I I I I I 

I I .  - _I  . ! I::. 'i' -- 

LP-11- I I7 

I 

No. (PCO (YO\ (pail ( d S )  

98H308 112.4 17.7 5 24E-7 

1 .OE-06 

I 
I i .I I I : . .. 

' . . ...- --. . 

I I 1 .  
I 

._._. ._.-  I . & .  

- --i- t 
I.-. . .  _. ..- 

B 

I 

B 



.09/10/98 T H t i  l7:23 F U  404 559 5060 FUNB CNTRL .U)YIh' @I 004 
I 

.. 20 6-4 
Sample ID: LP-11-117 
Pmjca Name: 
Pmjm No.: GQ0409 

-- 
OSDF - Phase II 

GEOSYNTEC CONSULTANTS 
Cwmcchaniu end Eovlronmcntrl 

Laborntory 

_L- 

.L 
I 

Y -ASTMDj084) ( HYDRAULIC CONDUcllvrry TESTING Figure ) ( d 

0 20 40 60 80 
Time (hr) 

100 120 140 

I 1 I 

-. .I--- I_._ .. -- -- 

- -I_- I --.. 
I - -  I 

I I 
1 - . I-1- I I 1 .OE-09 

0 0.02 0.04 0.06 0.08 
Pore Volumes (-) 

0.1 0.12 

Sample L a b .  Specimen initial Condition Consolidation Hydraulic 
Conduaivit~, k ID Smplc Dry Unit Weight I Moimue Contat  W E .  9 

NO. (DCn f%) (psi) ( d s )  
LP-11-1 17 98H308.2 115.6 16.7 5 3.6E-8 

~ 

Note@): Permeability decreased after "honeycombed" sides wen smoothed out. 



- Sample ID: LP-a-117 GEOSYNTEC CONSULTAPITS 
Project Namc: 
Rojecr No.: CQWO9 

OSDF - Pbase II: Gcorneehnniu and EnvlronmcnPl 
Labarntory 

IL- - 
\ 

Figure :-) ( W T U U L I C  CONDUCITVITY TE!j”G 

I 

. 
..---. --. --- ... 

_. - - . ! . - - - . . I  I 

I I ; i 
I I 

I 

_. _ _ ~  I I I I ! .- . . ~. ..-- 

I 
I .OE-09 

0 20 40 60 80 IO0 120 

Time (hr) 

HydrYllic Sample lib Specimen Lninal Condinon Consolidauon 

No. (Pen !?A\ (psi) l d S )  

LP-11-117 98H308.3 115.7 16.9 5 7.9E-9 

ID Smplc Dly Unit Wctght ~Moum Content Pressure, a. Condudvir!, k 

Note(s): 

000$33 

. . .  . .  . 



Y 

September 3,1998 

NCR NO 20 102-005 : 

EVALUATION OF PROPOSED CORRECTIVE ACTION 

This NCR is similar to NCR No. 20102403. Contractor shall discontinue use of stockpile 98-10 until the 
CQC consultants approve the field conformance testing results. CQC Consultants shall verify that 
conformance test result meet the specification requirements. If test results do not meet specification 
requirements, the in-placed mated has to be removed, replaced with acceptable clay liner by the 
contfactor at no cost to FDF. 
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- -- GEOSY NTEC CONS u I,TA NTS - 
LOCATION: FERNALD, OHIO 

OESCRIP TI ON: 

PROJECT NO.:-- TASK NO.:& 
- nA1E:  ~ day 2 ,  month -year a. 1998 Phase 
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LOCA~UON: FERNALD, 01 110 - PROJECT N O . : G 0 W C E  TASK NO.: 04,. 

DESCRIPTION: Phase r l m :  ZL day d p m o n t ,  1998 year 

AND IF THE MATERIAL RETAINED ON Tt1E NO. 4 ( 4 . 7 5 - m m )  SIEVE IS LESS TIIAl\l 20% 
ALL MATERIAL RETAINED ON THE NO. 4 ( 4 . 7 5 - m m )  SIEVE IS DISCARDED. 
USE OVERSIZE CORRECTION IF MORE TI IAN 5% IS DISCARDED ACCORDING TO ASlM I )  471n. 
USE A 4-In. DIAMETER MOLD / 5.5-15 RAMMER / 12-in. DROP / 3 LAYERS / 25 I3I-OWS PER LAYER. 

COMPACTION OF SOIL - 
..... 

A 

6 

C 

0 

E 

NOTE: 

..... 

. . . . .  

..... 

..... 
L 

(4 WAlER ADDED 

(grams 1 WT. OF SOIL & M O L D  

wr. OF MOLD (qronis) 

(gronis) 

. . .  . . . . . . . . . . . . . . . . . . . . . . . . .  

. . .  . . . . . . . . . . . . . . . . . . . . . . .  

. . .  . . . . . . . . . . . . . . . . . . . . .  

. . . .  WT. OF SOIL A - 0 . . . . . . . . . . . . . . . . . . . . . . . .  
WET UNIT WT!') = C X 0.066 ( P C O  

DRY UNIT WT. = D / [ I  + (IC/lOO)] ( P C l )  
. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

QA ID: w1 
. . . . . . . .  

. . . .  

. . . .  

. . . . . . . . . . .  

4 

E (MOISTURE CONTENT - ASTM D 2216 I P I  

. . . . .  

. . . . .  

. . . . .  

..... 

..... 

CtoSm~nc 

- 
. . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  

TARE NO. 

(groins) WT. OF T A R E  

WT. OF WET SOIL & T A R E  (groins) 

WT. OF D R Y  SOIL & TARE (groins) 

(groins) 

W,T. D R Y  SOIL tl - F (grorns) 

M,OISTURE.CONTEtiT = (I/J) X 100 ( X I  

. . .  . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . .  W,T. OF W A T E R  0 - I I  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  

nu NO. z-04-ric 

I I 



CVeig!!t ofTotal S m p l e  
CVeigiit of Oversize Fracrion 
Weigh of Finer Fnc:ion (4) 
Percatage of Oversize Fracrion 
Percexage of Finer Fracrion (4) 
Specific Graviry (.Assumed) 

- - Water Content 4: as decimal 
Water Content -11: a decimal 
Dry Densiry of frner fraction 
Unit Weight of Water - 

- - 
- - 
- 

0. I 4 8  
0.015 

113.5 
62 4 



, I . *  2 0 6 4  

I - -  ----- I 

5 10 15 20 25 
Time (hr) 

30 35 40 45 

I I . .  --- I-. - -.-- --. I I I I 

I 

I 
- +- 

I --t - - .  

I I 
- -.. 

I 1.OE-09 c 
0 0.005 0.0 1 0.015 0.02 ' 0,025 

Pore Volumes (-) 
0.03 0.335 



*K. c.c 'NE7 fc:L k TXEE <src:sjl 41 /, Y 8  
'Ui. CF CRY fZIL k TARE i /3g36 . . . .  (crz-s) 

. . . . . . . . . . . . . . . . . . . . . . . . . .  '6. CF W A X 3  =I 5-C . . . . . . . . . . .  (crzrns) 3J-g.  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  'KT. CF OR': EZIL = C-A (qrcmz) 4.b 5 
MC:SNFiE C Z N D T  = ( C / E ) X l C O  (x; 3 4.0  # 

. . . . . . . . . . . . . . . . . . . . . .  

NLIMES CF ELS% 31 
O R Y N G  TARE NO. 

3 3.4 0 
2-27 
b.43  

!y 2' 

I I I I  
G ' j  I I I \I I I 
w 

u 

2 1  I ,I I I ,  \ I  I I 
15 20 25 JO 40 50 60 3 9 

70 
NO. OF eLows ( N )  

I' 

. . . . .  
A 

8 

C 

0 

E 
f 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

L 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . . .  . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TARE NO. 

W. OF TARE 

_ _  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W. OF DRY SOIL & TARE (grams) 33.20 3b.Clo 

................................................... WT. CF DRY SOIL C-A 

MCISNRE CGNTENT = (O/E)XlOO (3 . . .  

[ LIQUID UMlT (U) =& PLASTC UMlT (PL) =,a, FLASllClN INOEX (PI) = ,#d- 



I c I A M E x =  
( m n j  ' . SE'/E NC. 

/ " 1 c.0 

, / 9 . d  . . . . . .  

f 2 . T  
. .  

. . .  . . . .  

9.5- 
. . . . . .  

I 4 , Y Y  E 

& 
. . . . . .  f B , ,  . . . . . . . . . . .  .;!+ . . . .  

. . . . .  2.0 0, J5-0' . . . . . . . . . . . . . . . . . . . . . . .  

YO 0 

b o  6 . X c O  

0. 15-6 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . .  ! .O.P . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . .  .3.. ,?,e., . . . . . . . . . . . . .  

. . . .  ,!. A.  ,k.. . . . . . . . . .  
3 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . .  ;.;;*.!. . . . . . . .  

33. Y 
CI 2,o 
5-4.3 
b 6 .  7 

. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

. . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

6 
6 
0 . .  

I . 'j 
1.3 

. . . . .  2:: 

. . . . .  7.7  . . . .  

. . . . .  7.3 

. . .  !.! ... . . . . .  

5'. 2 . . . . . . . .  

JY.  0 . . . . . . . . . . . . . . . . . .  - 
. . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . .  

. . . . . . . .  

. .  77.3 

. . . . .  W . $  
72: 6 

. . . . . . .  70.3 
, s 8:2. 
8 5  2. 
. . . . . . . . .  

. . . . . . . . .  

4 ~ ,  6 
??: 2 

.Ci? 1 .  
, @  .. 3 
op5.8 
. $ I :  7 .  

. . . . . . . .  

. . . . . .  

. . . . . . . .  

. . . . . . . . .  

/ QO 

. . . .  . . . . . .  

. . . . . .  

. . . . . . . . . . . .  

-0- /do il . . . . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  

2. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  



C '  . 
A=- -- GEOSYNTEC CONSUIXANTS 

-. 

- -  
' ;I I 

1 
PARTICLE SIZE DISTRIBUTION AND SOIL CLASSIFICATION TEST RESULTS (AST)A C 136/D 422) (ASTM D 2487) 
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SOIL CLASSIFICATION (ASTM D 2487): 
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DOCUMENT NO.: Atlanta. Georgia 

GS FORM: ASIM C 136.0 412.0  2487 (-1 4PS2 09/a1138 '> ( 0 3041 AND 0 * U I B  
(PARTICLE SQE DI!S?RIEUTION AND PHYSICAL PROPEKnES 
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GRAVEL SAND RNES 

SITE SAMPLE ID LP-11-99 LIQUID LIMIT (%) GRAVEL(%) 
LAB. SAMPLE NO. 98H265 PLASTIC UMlT (96) 
SAMPLE DEPTH (ft) PLASTICITY INDEX gL FINES (%) 82.9 

CLAY(%) 29.5 

SAND(%)  20 
........................................... 

SOIL CLASSIFICATION: E a SILT ( % I  53.4 ......................................... 

COEFF. UNIFORMITY (CUI 
I COEFF. CURVATURE (Cc) 

PERCENT PASSING U.S. STANDARD SIEVE SIZES AND NUMBERS 
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FIELD LABORATORY COMPACTION TEST (ASTM D 698 METllOD A) 

AND IF THE MATERIAL RETAINED ON TtIE NO. 4 (4.75-mm) SIEVE IS LESS TIIAN 20% 
ALL MATERIAL RETAINED ON THE NO. 4 (1.75-mm) SIEVE IS DISCARDED. 
USE OVERSIZE CORRECTION IF MORE TIIAN 5% IS DISCARDED ACCORDING TO ASTM D 471fl. 
USE A 4-In. DIAMETER MOLD / 5.5-lb RAMMER / 12-in. DROP / 3 LAYERS / 25 I3LOWS PER LAYER. 

I 1 PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 

- PROJECT ~1o.:GQ0409 TASK NO.: 0 4 .  LOCATION: FERNALD, 01 110 

DESCRIPTION: DATE: -& d;yp%7? m o n t h  m y e a r  

i N C r l  SAIAPLE NO.: MATERIAL TYPE: c A A . 1  1, 
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A 

B 

C 

D 

E 
tiom 

. . . . .  

..... 

. . . . .  

..... 
L 
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. . . . . . . . . . . . . . . . . . . . . . . . . .  WT. OF MOLD 

WT. OF SOIL A - I3 
M T  U N I T  WT!’) = C X 0.066 

DRY U N I T  WT. = D / [ 1  1. (1(/100)) 
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Y A o P . 4  

/94s”,e ..... ’ 3 I .  .? ...... 
/ / I , .  6 t Z  

. . . . . .  

.- 
r 

MOISTURE CONTENT - ASTM 0 2216 - QA ID:-- 

..... 
F 

C 

ti 

I ’  

J 

K 

. . . . .  

..... 

. . . . .  

. . . . .  

..... 

h 

TARE NO. 

(groins) WT. OF TARE 

WT. OF WET SOIL & TARE (grmis )  

WT. OF DRY SOIL dt TARE (grorn s)  

WT. OF WATER C - -  I 1  (grains) 

WT.’ DRY SOIL p H - F 

MOISTURE C O N T E N T  = (I/J) X 100 
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September 3,1998 

NCR NO 20 102-006: 
EVALUATION OF PROPOSED CORRECTIVE ACTION: 

This NCR is similar to NCR No. 20102-003 and 20102-005. Contractor shall discontinue use of stockpile 
98-10 until the CQC consultants approve the field conformance testing results. CQC Consultants shall 
verify that conformance test result meet the specification requirements. If test results do not meet 
specification requirements, the in-placed material has to be removed, replaced with acceptable clay liner by 
the contractor at no cost to FDF. 
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LlQUlO LIMIT OEERMINATION 

W. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OF WET SOIL & TARE 
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(grams) 
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(grams) 

W. OF DRY SOIL & TARE 

WT. OF WATER = 8-C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WT. OF DRY SOIL = C-A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TARE NO. 

W. CF TARE 

W. CF WET SOIL k TARE 

W. CF DRY SOIL & TARE 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

W. CF WATER = 8-C 

W. CF DRY SOIL C-A 

MCISNRE CONTENT = (O/E)X100 

NUMEE.. OF @LOWS 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOiATION: FERNALD, OHIO PROJECT 1\10.:mw TASK NO.: 0 4 . 1  

[ ) A I € :  2 day h& monlh 
P A W  L,Iw SAMPLE NO.: LPI'I-12-t QA a h  IO: 

Phase paa- D esc R I P TI ON : 

MATERIAL TYPE: 

\ 
1 - 

. . .  CURVE COEFFICIENTS: (C"). . . . . . . . . . . . . . . . . . . . . . . . . . . . . (C,) 
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flGURE 
OSDF-Phase II G EO SY NTEC CONSULTANTS - Geomechanics and Environmental Laboratory 

DOCUMENT NO.: 

-- -- 
Atlanta, Georgia 

I. - -  
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SITE SAMPLE ID LP-11-121 I LIQUID LIMIT (% v) GRAVEL(%) 
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LAB. SAMPLE NO. 9811 1 I PLASTIC LIMIT ( % I  1 (om) 
SAMPLE DEPTH (ft) 1 PLASTICITY INDEX 81.8 

THAN HYDROMETER 

NOTES: 



FIELD LABORATORY COMPACTION TEST (ASTM I) 6'30 MET1101) A )  

AND IF THE MATERIAL RETAINED OPJ TllE NO. 4 (4.75-mrn) SIEVE IS LESS TI IAN 20% 
ALL MATERIAL RETAINED ON THE NO. 4 (1.75-mm) SIEVE IS DISCARDED. 
USE OVERSIZE CORRECTION IF MORE TI IAN 5% IS DISCARDED ACCORDING TO ASTM I) 4718 
USE A 4-111. DIAMETER MOLD / 5.5-11, RAMMER / 12-in. DROP / 3 LAYERS / 25 Ill-OWS I'CR LAYER. 

PROJECT: ON-SITE DISPOSAL FACILI ry (osDr) - 

DESCRIPTION: Phase a ~ e  - [ )ATE: - 2- clay month 1 9 9 8 y e o r  
LOCATION: FERNALD, 01 I10 *LE - PROJECT N O . : m -  TASK NO.: 0 4 .  

MATERIAL TYPE: f3 LA. / l *  ' N C R  SAMPLE NO.: p 2/ 

COMPACTION OF SOIL 
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QA IO: E- 
. . . . .  
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W A l E R  ADDED 

WT. OF SOIL & MOLD 

WT. OF MOLD 

. . . . . . . . . . . . . . . . . . . . . . . .  

. . . .  . . . . . . . . . . . . . . . . . . . . . . .  
(grams) 

( jronrs) 
. . . . . . . . . . . . . . . . . . . . . . .  . . . .  

. .  . . . . . . . . .  
WT. OF SOIL = A - 0 . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WET UNIT WT!') = C X 0.066 ( P C O  

DRY UNIT W l .  = 0 / ( I  f (K/100) ]  ( P 4  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  

. . . . . . . . . . . .  

. . . .  
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. . . . . . . . .  

MOISTURE CONTENT - ASTM D 2216 QA ID: pcf-' 
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PARTICLE SIZE DlSTRl8UTlON AND SOIL CLASSIFICATION TEST RESULTS 
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PROJECT: ON-SITE DISPOSAL FACILI rY-(osDr) - 

LOCATION: FERNALD, 01 110 - PROJECT N O . : ( ; Q m  TASK NO.: 04- 

DESCRIPTION: ''lase - 2 D A T E :  month m y e a r  

da": 
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AU- GEOSYNWC CONSULTANTS I -  

AND IF THE MATERIAL RETAINED ON TIIE NO. 4 (4.75-rnm) SIEVE IS LESS T I I A N  20% 
ALL MATERIAL RETAINED ON TllE NO. 4 (4.75-rnni) SIEVE IS DISCARDEI). 
USE OVERSIZE CORRECTION IF MORE TIIAN 5% IS DISCARDED ACCORDING TO ASIM I )  471n. 
USE A 4-in. DIAMETER MOL0 / 5.5-111 RAMMER / 12-hi.  DROP / 3 I-AYCRS / 25 13LOWS PEI? LAYER. 
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RESPONSE TO REQUEST FOR ADDITIONAL INTORMATION 

Overview 

This document has been prepared to address the request for additional information (RAI) by FDF 
Engineering on GeoSyntec’s NCR Nos. 20102-002,’ 20102-004 and 20102-007. These NCRs relate 
to field-measured moisture contents (FMCs) of compacted clay liner material that exceeded the limit 
of 3 percentage points wet of standard Proctor optimum moisture content (OMC) per Part 3.03.4 
Section 02225 of the Technical Specification. Since this issue affects several field test results, 
thereby requiring additional NCRs, GeoSyntec has prepared this response to collectively address all 
FMC values that exceed the limit of 3% above OMC. 

The lL4I by FDF Engineering is presented in Blocks 22 and 27 of NCR No. 20102-002. Each 
comment is reproduced verbatim in italics followed by GeoSyntec’s response. 

RAINo. 1 

“...GeoSyntec agreed to look at the moisture correction factor close& and evaluate the eflect on 
the Field Measured Moistor (sic) Content of 16.8% whic (sic) is outlying the APZ window by 
0.5%. . . ” 

GeoSyntec’s Response to R4I No.1 

As explained in NCR No. 20102-002 - Block 14, Test Nos. 2-93 and 2-94 had a FMC of 16.8% 
which included a 2% moisture correction from nuclear gauge to oven moisture content, based on 
Phase I test data. During Phase I construction, it was found that this 2% moisture correction was 
representative of the range of moisture contents encountered. The data from Phase I construction 
has been re-plotted in the attached Figure 1. The best-fit linear regression line is also shown on 
Figure 1. Interpolation of Figure 1 with a nuclear gauge moisture content of 14.8% results in an oven 
moisture content of approximately 16.5%, which is not much different from the 16.8% previously 
used. This confirms that the use of a 2% moisture correction, at least for Phase I construction, is 
justifiable. 

The up-to-date moisture correction data for Phase 11 construction is presented in Figure 2. Using the 
best-fit linear regression equation or line from Figure 2 gives an oven moisture content of 15.5% for 
Test Nos. 2-93 and 2-94. The representative stockpile standard Proctor OMC used for the APZ is 
13.3% (average of two tests for stockpile 98-3). Thus the correct FMC value of 15.5 would result in 
2.2% above the OMC, and thereby meet the APZ requirement. Therefore, both tests that were 
initially considered failed tests did indeed passed if the Phase II moisture correction data is used. 

GeoSyntec has repeatedly explained that the areas where field tests slightly exceeded the 3% limit of 
OMC were always closely monitored by the CQC personnel and found to be well compacted with no 
trackability problems from the compactor or dozer. This is because the representative stockpile 
OMC value used to evaluate field compaction is generally obtained from averaging two or more 
standard Proctor compaction tests. This average value neglects the variability in the measured values. 
An example is presented below for illustration purposes. 



.. . .  .. . . . .  

Stockpile 98-9 had three samples taken for laboratory testing. The OMC and MDD values fiom the 
three tests are (see NCR No. FY98-1556 Block 21): 17.3% and 112.7 pcf (Sample No. LPII-93); 
13.8% and 116.7 pcf (Sample No. LPII-94); and 17.1% and 110.8 pcf (Sample No. LPII-97). The 
representative stockpile OMC and MDD values obtained by averaging the three tests are 16.1% and 
113.4 pcf, respectively. Field compaction Test No. 2-279, for example, had a FMC =18.9% which 
happened to meet the 3% limit of OMC with the value of 16.1%. GeoSyntec CQC took samples of 
the clay liner material fiom the test location, during the re-tests of 1 September 1998, and conducted 
a one-point compaction test. Test results (attached for Sample No. LPII-127) indicate a moisture 
content of 15.3% and dry density of 112.2 pcf. When compared with the three standard Proctor 
compaction test curves, this one-point test falls closely to the LPII-93 sample, which had an OMC of 
17.3% (see attached results). This implies that field compaction Test No. LPII-279 could have had a 
FMC of 20.3% and passed the APZ criteria if only one sample test results was used. It is therefore 
evident that the averaging process, without accounting for the variability of test samples do indeed 
affect the evaluation of field compaction. Therefore, one should not solely rely on numbers to pass 
or fail field compaction tests. The clay soils for the OSDF project are no different from other 
naturally occurring clays, which have inherent and spatial variability. Geotechnical field experience 
should always be included in the decision malung process. 

RAI No. 2 

"...Provide Hydraulic Conductivity test result. .. '' 

GeoSyntec's Response to RAI No. 2 

Samples No. LPII-26 and LPII-36 fiom stockpile 98-3 used in the field Test Nos. 2-93 and 2-94 had 
. laboratory-measured hydraulic conductivity values of 1.3 x 10" c d s  and 7.5 x 10.' c d s ,  
respectively. These tests were conducted slightly below the limit of 3% above OMC. However, at 
higher moisture contents, hydraulic conductivity would dehtely be lower than the above-reported 
values. 

" ... What shear strengths have we found with similar moisture contents on soils with a simiIIar (sic) 
proctor? How do these shear strengths affect dope stability? '' 

GeoSyntec's Response to RAI No. 3 

The slope stability analyses of the OSDF are presented in the Final Design Calculation Package 
(GeoSyntec, 1996). 'In the analyses, shear strength parameters for the compacted clay liner were 
developed fiom tests performed on remolded samples of the on-site brown till material, which is 
being used for Phase II construction. The test data are presented in two reports prepared by Parson 
(1995, 1996). The conservative'shear strength parameters used in the analyses are: 0, = 0 degrees; 
and c, = 500 psf (for short-term (undrained) conditions); and 0 d  = 25 degrees, and cd = 0 psf (for 
long-term (drained) conditions). These values were obtained by assuming that the compacted clay 
will be placed at 95 to 98 percent relative compaction (i.e., 0 to 3% above OMC). 



A review of the test data performed by Parsons indicate that some of the samples were remolded 
more than 3% above OMC. One sample, for example, with an OMC’of 14.5% and remolded 
moisture content of 18.2 % had the following shear strength values: 0, = 27 degrees; and C, = 125 
psf (for short-term (undrained) conditions); and 0,1= 30 degrees, and Cd = 250 psf (for long-term 
(drained) conditions). Even at 3.7% above OMC, the measured shear strength values definitely 
exceed the design values. 

RAI No. 4 

“.,. What is the % saturation for these samples? How would this saturation improve permeability? 
What would be the associated permeability? ” 

Response to RAI No.4 

Test Nos. 2-93 and 2-94 had field measured dry density of 115.2 pcf and 114.9 pcf, respectively. 
The field-measured moisture content is 16.8%. Using a specific gravity of 2.72, which has been 
found fiom laboratory tests to be a representative value, the percent degree of saturation values are 
96.5% and 95.8%, respectively, for Test Nos. 2-93 an 2-94. At degree of saturations greater than 
95%, the compacted clay would have lower hydraulic conductivity. It should also be noted that the 
left boundary of the APZ is at a 90% degree of saturation. 

GeoSvntec’s Concluding ResDonse 

NCR Nos. 20102-002, 20102-004 and 20102-007 were written by GeoSyntec to document the 
moisture variance with respect to specification requirements. Our field and lab testing procedures 
involve averaging stockpile Proctor results, applying moisture corrections to the nuclear densometer 
moisture, obtaining additional oven dry moisture samples, and observing field placement and 
compaction conditions before evaluating the acceptability of the compacted lift. GeoSyntec 
evaluated the fill and considered the fill and field tests acceptable. Our recommendation and 
conclusion is use-as-is. For future use a design change notice is being prepared to address the upper 
moisture h i t  of 3% above OMC. 

Kwasi Badu-Tweneboah, Ph.D., P.E. 
Resident Engineer 
Ohio Registration No. E-55354 

I .  

Daniel G. Bodine, P.E. 
ManagingKertfjmg Engineer 
Ohio Registration No. E-61363 
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F.D.T 
D.T. 

F.D.T. 
D.T. 

F.D.T 
D.T. 

F.D.T 
D.T. 

23 
24 

55 
58 

74 
75 

100 
101 

127 
128 

1 54 
155 

179 
180 

1 84 
185 

190 
I91  

194 
195 

236 
237 

277 
282 

278 
283 

332 
339 

333 
340 

WET DENSITY 

133.5 
134.1 

136.0 
134.9 

135.4 
135.0 

134.3 
136.0 

134.7 
135.3 

136.0 
138.0 

135.9 
135.3 

135.9 
134.2 

135.2 
134.2 

136.9 
134.4 

135.8 
134.8 

128.3 
129.2 

131.8 
134.2 

129.3 
128.9 

130.7 
131 .O 

% MOISTURE 

16.6 
16.5 

. 15.8 
15.2 

14.2 
15.3 

13.5 
15.3 

14.1 
14.5 

12.6 
14.3 

14.5 
14.6 

14.9 
14.2 

15.2 
15.5 

14.2 
15.4 / 

14.7 
15.0 

18.3 
20.1 

16.7 
17.0 

20.7 
19.7 

18.0 
18.3 

2 0 6 4  
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following sizes (with the largest size commensurate with the 
maximum panicle size) with other sieve sizes 3s needed or 
required to define the panicle-size distribution: 

3-in. (75-mm) 

are required. For soils estimated to contain 90 55 fines or 
more. the perc:nt fines. percent sand, 3nd percent gravel 
may be estimated using the procedures described in Practict 
D 2488 and so noted in the report. 

i 

%-in.( 19.0-mm) 
Yo. 4 (4.iS-mm) 
No. IO (2.OC-mm) 
No. Jo (425-pm) 
Yo. 200 (75+m) 

9.8 The tests required to be performed in preparation for 
classification arc as follows: 

9.8.1 For soils estimated to contain less than 5 % fines. a 
plot of the cumulative pa~klc-size distribution curve of the 
fraction comer than the No. 200 ( 7 5 y m )  sieve is required. 
The cumulative panicle-size distribution curve may be 
plotted on 3 graph similar to that shown in Eg. 4. 

9.8.2 For soils estimated to contain S to I5 Po fines. 3 
cumulative panicle-size distribution cuwe. Y described in 
9.8. I .  is required. 3nd the liquid limit and plastirity index ?r 
required. 

9.8.1. I If sufficient material is not av,ailable to determine 
the liquid limit 3nd plasticity index. the f i n e  should be 
mimated to be either silty or clayey using the procedurts 
described in Pnctice D 2488 and 30 noted in the repon. 

9.8.3 For soils estimated to contain 15 Po or more fines. a 
determination of the percent fines, percent sand. 3nd percent 
gravel is required. 3nd the liquid limit and plasticity index 

. 

J 
8 

10. Preliminary Classification Procedure 
IO. 1 Clvs the soil as fine-grained if  50 % or more by dry 

weight of the test specimen p a u u  the No. 200 (75-pm) sieve 
3nd follow Section 11.  

10.2 Clvs the soil as coarsegrained if more than SO '35 by 
dry weight of the test specimen is retained on the No. 200 
(75-pm) sieve and follow W o n  12. 

11. Procedure for Classification of Finffirained Soils (SO % 
or more by dry weight passing the No. 200 (75-pm) 
sieve) 

11.1 The soil is an inorganic chy if the position of the 
plasticity index versus liquid limit plof fig. 3, f a h  on or 
abcvc t'.e "A" line, the plasticity index is greater than 4, and 
!!IC prcsencc sf oig;ri)ii matter docs not influence the liquid 
limit as determined in 11.3.2. 

NOTE 6-m~ plasicity index and liquid Limit are determined on t L  
minus No. M (423 prn) d m  mrtnirL 

I I .  I .  1 Classify the soil as a lean clay, CL, if the liquid 
limit is less than 50. See arca identified as CL on fig. 3. 

1 I. 1.1. Classify the soil as afar cloy, CH, if the liquid limit 

103 . , 
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PARTICLE SIZE DISTRIBUTION AND SOIL CLASSIFICATION TEST RESULTS 

PROJECT. ON-SITE DISPOSAL FACII-ITY (0SI)F) 

(ASTl.1 C -fsff/D 4 2 2 )  (ASTM D 2487) 

LOCATION: FERNALD, OHIO n - PROJECT bJO.:LXNdflg TASK EIO.: 0 4 .  
_____-__ P A l E :  -L cloy LU.L month 1998 year P h a s e  DESCRIPTION: 

MATERIAL TYPE: SAMPLE NO.: L p - a - 6 5  Q A  ID: NWl cmy  L 1 d E r z  

CURVE COEFFICIENTS: (C,) (C,) 

- 
til IE 

SILT SIZES - 1  CI A Y  Sl2ES I -_ 

~ O U L O E R S  coams GRAML SAtlO 

COARSE FII4E C O A A P  MEnllJU FlIlE 

I1.S. STAEIORARD SIEVE SIZES 

IO00 I nri 

20 40 60 In0 2011 

1 1 0 . 1 1 1  r i .  no  I 

ATTERBERG LIMITS 

(LL). 31. . . . . . . . .  
(PL). 1.1.. . . . . . . . .  

(PI ) .  N .  . . . . . . . .  

SIEVE RESLILTS 

SIEVE Sl2E X FINER 
3-in. I 

llYnROLlETER RESULIS 
PARI IC IC  MA. X Flt l tR I 
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'Ki. CF GF?': f A M F ' Z  (crcrns) & 5 - 1 7 -  

. . . . . . . . . . .  j '  
j '  

. . . . . . . . . .  I / + 6 3  . . . . . . . . . .  
'Ki. CF 7AEZ ( S r c s )  

.3/q ." . . . . . . .  If.. 0 .  

3!8 a . . . . . . . . . .  P .? 
dq q. 7 5 '  

. . . . . . . . . . . . . . . . .  '/a * 1255  
i 

.3/q ." . . . . . . .  If.. 0 .  

3!8 a . . . . . . . . . .  P .? 
dq q. 7 5 '  

. . . . . . . . . . . . . . . . .  '/a * 1255  
i 

. . . . . . . .  1 ,  A5 .I# a" .I . .  

/ d d .  c) t8' . . . . . .  . . . . . .  

. . . .  6 %? . . . . . . .  % .2: s.*' 7 .+;% . . . . .  I 
123s. 7 I 

. . .  
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A=- -- GEOSYNTEC CONSULTANTS 

LOCATION: FERNALD, 01 I10 -- PROJECT N O . : C Q 0 4 0 9  TASK ’NO.: 0 4  - I  
DESCRIPTION: Phase Ew - [)ATE: - 07 doyq%-;yth m y e a r  

I 

S 5-0 ETA\ n a  AND IF THE MATERIAL RETAINED ON THE NO. 4 (4.75-mrn) SIEVE IS LESS TIIAN 20% 
ALL MATERIAL RETAINED ON THE‘ NO. 4 (4.75-mm) SIEVE IS DISCARDED. 
USE OVERSIZE CORRECTION IF MORE Tt IAN 59. IS DISCARDED ACCORDING TO ASTM I)  4 3 1 A  
USE A 4-In. DIAMETER MOLD / 5.5-lb RAMMER / 12-in. DROP / 3 LAYERS / 25 131.OWS I’CR LAYER. 

J R * 4  

FIELD LABORATORY COMPACTION TEST ( A S T I I  Fl 698 METIIOD A )  

: 

QA ID: -~ 
. . .  . . .  r-- 67 6 g$ 

 COMPACTION OF soiL 
(mi) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  WAlER ADDED 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A WT. W SOIL k MOLD . . . . .  (grams) 13 .q&i-a 1 3 . 4 ~ ~ 0 - 9  i y C & v . ~  /g 
e wr. OF MOLD (grams) Y 1 0  f. y 
c (clrom9) . .  

D WET UNIT Wl!’) 0 C X 0.066 ( P 4  

E DRY UNIT W l .  - D / [I t (K/ I00)]  ( P 4  

. . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . .  

wr. OF SOIL = A - B 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . .  

. . . . . . .  

. . . . . . . . . . . . . . . .  SOIL & TARE 
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following sizes (with the largest size commensurate with the 
maximum panicle size) with other sieve sizes IS needed or 
required IO define the panicle-size distribution: 

3 4 .  (75-mm) 
%-in.( 19.0-mm) 
No. 4 (4.7s-mm) 
No. IO (2.00-mm) 
No. 40 (425ym) 
Yo. 200 (75ym) 

9.8 The tests required to be performed in preparation for 
classification arc as follows: 

9.8.1 For soils estimated to contain less than 5 % fina. a 
plot of the cumulative panicle-size distribution curve of the 
fraction comer  than the No. 200 (75ym)  sieve is required. 
The cumulative panicle-size distribution c u m  may be 
Plotted on I graph similar to that shown in Fig. 4. 

9.8.1 For soils estimated to contain 5 to 15 % fines; a 
cumulative panicle-size distribution curve. Y described in 
9.8.1. is required, and the liquid limit and plasticity index ?r 
required. 

9.8.2. I If sufficient material is not available to determine 
the liquid limit and plasticity index. the fines should be 
atimsted to be either silty or clayey using the proccdum 
described in Pnctice D 2488 and so noted in the report. 

9.8.3 For soils estimated to contain 15 % or more fines. a 
determination of the percent fines, perccnt sand. 3nd percent 
2ravel is r.equired. and the liquid limit and plasticity index 

are rquired. For soils estimated to contain 90 76 fines or 
more. the perc:nt fines. percent sand, and percent gravel 
may be estimated using the procedures described in PmcUc: 
D 2488 and so noted in the repon 

10. Preliminary Classifiation Procedure 
IO. 1 CIass the soil as fine-grained if 50 % or more by dry 

weight of the tm specimen passes the No. 200 (75ym)  sieve 
and follow Section 1 1. 

10.2 Class the soil as coarse-grained if more than 50 % by 
dry weight of the test specimen is retained on the No. 200 
(75ym)  sieve and follow & d o n  12. 

11. Rocedure for Classification of Fine-Grained Soils (50 % 
or more by dry weight passing the No. 200 (75ym)  
sieve) 

11.1 The soil is an inorganic clay if the position of the 
plasticity index VMUS liquid limit plot, Fig. 3. falls on or 
~ S C V C  kt "A" line, the plasticity index is gruter than 4, and 
!kc prcsence s f  o ~ g a i c  matter does not influence the liquid 
limit Y determined in 11.3.2. 

Y o n  6-The plastidy index and liquid limit arc demnined 0 
minus No. 40 (423 m) sieve n;unirl 

11.1.1 CIasSify the soil as a lean clay, CL, if the liq 
limit is less than 50. See area identified as CL on Rg. 3. 

1 1 . 1 2  Classify the soil as a/a cfay;CH, if the liquid limit 

i%a 
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Sample 
ID 

LP-11-58 

Lah Specimen Initial Condition Consolidation Hydraulic 
Sample Dry Unit Weight Moisture Conent Pressure. cr. Conducmrity . k 
NO. cucn (%) (psi) ( d s )  

98H66 113.7 17.4 5 42E-8 

* =  
. . . .  

f - - 
L 

GEOSYNTEC CONSULTANTS 
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Ceomcchanru nod Environmenml 
bbora tory  
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A=- -- GEOSYNTEC CONSULTANTS 

LOCATION: FERNALD, 01 110 -- - __. PI2O.KCT EJO.: K NO.: 04-I 
DESCRIPTION: [ ) A I € :  a. d month 1998 yew 

' 

\ 1 \\/ 
FIELD LABORATORY COMPACTION TEST (ASTM D 698 METI101) A) 

\ 
\ ALL MATERIAL RETAINED ON THE NO. 4 (4 .75 -mm)  SIEVE IS DISCARDED. 

USE OVERSIZE CORRECTION IF MORE TIIAN 59. IS DISCARDEO ACCORDING TO ASTM I) 471R.  
YUSE A 4-111. DIAMETER MOLD / 5.5-111 RAMMER / 12-in. DROP / 3 LAYERS / 2 5  IlI.OWS PER LAYER. 

COMPACTION OF SOIL 
(mi) 

A WU. OF SOIL & MOLD (grom9) 

(woms) 

c wr. OF SOIL = A - a 
( P 4  

E DRY UNIT WT. - 0 / ( 1  1. (K/ IOO))  ( P C f )  

. .  . . . . .  W A T E R  AODEO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  0 WT. OF MOLD 

(groins) . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . .  0 V E T  UNIT WT!') - C X 0.066 . . . . . . . . . . . . . . . . . . . . . . . . . .  

\ 

~ O I S T U R E  CONTENT - ASTM o 2216 - 
. . . . .  

F ..... 
C '  

t i  
. . . . .  

. . . . .  
I 

J 

K 

. . . .  

. . . . .  - 

. . .  
TARE NO. 

(groins) WT. OF TARE 

wr. OF WET SOIL dr TARE (groins) 

WT. OF DRY SOIL & TARE (groins) 

WT. OF WAl€R 0 G - I t  (groins) 

. . . . . . . . . . . . . . . . . . . . . . . . .  

. .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  

. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  

WT. DRY SOIL t i  - F (qromr) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  
MplSTURE.CONTENT - (I/J) X 100 ( x i  

9.3. 1 

\r YlICl 110 * 
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-- GEOSYNTEC CONSULTANTS - 
FIELD M O R A T O R Y  COMPACTION TEST (ASTM D 698 METHOD C) 

LOCATION: FERNALD, OHIO ', PROJECT NO.: GQ0166 TASK NO.: 04.1 
DESCRIPTION: Le5 CorJ5TRucTJod 

' DATE: 2 3 ~ -  day -A, month IViZ year 

. 

NOTE: F C-AKO UQD O f  1 h . U  d IS USED. THE W€l DfNSlW IS CALCULATED FROU TM lymT Of SOL ME W U E  Of WE M a 0  AND M CONyfRsoH FROU QIAUS 10 POUNDS (1.L.. COHyfRSOH 
rAccre I (txus/ru.s) - 0.010). THE uou) UUSI BE CAUBRA~CD IO  CY A wmrv OF I/IJ.UJ f 0 . ~ 0 0  FIB ON NKRVALS HOI IO EXCEED 1000 nuEs MAT ME u a ~  IS FULI). 

0 /MOlSTU& CONTENT - ASTM 0 2216 . QA ID: P@/%b 
a 
€2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

x -  
F (grams) / 7 9 2 . / 9 . 2  2 . L  1 3 . 8  

07 - N WT. OF WET SOIL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (grams) 2 7 / , ' ~ /  . 2 I 2 . <  2 . . . . . .  /7 .r ' ( -  . . . . .  2 ?. y . . . . .  2 3 . 5 . ;  ,f-J 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  rams) . . . . . . . . .  z.@: ? .  . . . . .  7 a . L . .  . . . .  ,257, 7.. . . . . .  2 3 3 3 .  . . .  2 0 . 0  a.: 

(Z) I o*c) 2.1 . 4 9 9  4 eo 1 

I TAR€ NO. I C 12 / O  4 :  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  WT. OF TARE 

. . . . . . . . . . . . . . . . . . . . . . . .  
H WT. OF DRY SOIL 

I WT. OF WATER C - H rams) L-c!3 i . I . * 3  . I  Sa&' 1.8.z. *. . . . . . . . . . . .  . . . . .  . 

Z o 3 . z  J WT. DRY SOIL H - f 2 . .  2b.Z 
. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

\K MOISTURE CONTENT - (I/J) X 100 
'CEOSW4lEC &NWLTANutn fU NA 2-00-fLC MCCKOD By: *LE r ,  H O . l  a L  

I 



FLUOR DANIEL -- GEOSYNTEC CONSULTANTS 

MoIsnTzE-oBJsm FzEtATloNsHlP 
PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 

135 

130 

125 

120 

115 

110 

105 

100 

95 

90 

a5 

80 

SUMMARY OF TEST RESULTS . 

1 TEST STANDARD ASTM 0 698 A. 0 . a -  
ASTM D 1557 A. 8. C ( Q R W  WE) 

MAXIMUM DRY 
UNIT WEIGHT (pcf) 

OPTlMUM MOISTURE 

SAMPLE DESCRIPTION 

CUR= cf loox 
SAlURAllON FOR 

EWU To : 
m o m  CRAUTY 



IEST 110. 

i 

. . .  2 
3 
Y 
JT 

. . . .  

6 . . . . . . . . .  

. . . . .  - 

~ ~~~ 

l E S T  LOCAIIOIJ 

. .  

. . . . .  . .  

. . . . . .  . I  . . . .  

. .  

. .  

. . . . . .  . . . . . .  

SAMPLE 
110 .  

7 ./ 

I.hD RESIJLIS 

4*7 I 
- 

fIEI.1) IESI I IESULlS 

. .  

DRY 
111111 W '  

1- 
'ASS1 FAIL 

--I- 
. f .  t . .  . . .  

I f . .  

. . . .  I F. 
P" . . I  1 ' "  

. . . . .  

I f -  

I .  
I' ; 

. . . I  . . . .  

I 

RElEST 
)IO. 

. . .  

. .?e 

. .  .*. . . .  

. .  ik.. . 

. .&.  . . .  

. . . . . . .  

. . . . . .  

R E l E S l  
ASS I FA1 

I- 
. . .  ...I .... 

I 
' ' . . ' I  .. .  
. . . .  . I  ... 

I 
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. . . .  .I .... 
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M E M 0 R A  N D U M 

TO: File 

FROM: Brian Erisman 

DATE: 17 March, 1998 

SUBJECT: Failed Nuclear Density tests 
Fernald Environmental Management Project 
Fernald, Ohio 

.*. 
As per section 02200 of the Phase I contract specifications, 3.09 part C the tested 

and failed portions of the 
documented and delineated. 

On 09 February 1998, 
surface lift from the entire 
accrued during the 
OSDF. 

* * * * *  

Copy to: File 

GQO 166/.DOC 



FIELD NUCLEAR MOISTURE/DENSITY TEST LOG (ASTM D 3017 AND ASTM D 2922) 

(SPECIFICATION REQUIREMENTS 

I . .  
MOlSlURE RANGE: A S l M  0 698: A R C / ASlt.4 D 1557: A B C 

( c inc i~  air) iZ COMPACTION: 

NUCLEAR GAUGE TYPE: -ISR 34-40 NUCLEAR GAUGE SERIAL NO. * 2 8900 COR. FACTOR: vL OA ID: pH I 
L A B  RESULTS FIELD TEST RESULTS 

PROBE 
DEP TI 1/ 
LIFT NO. 

SAMPLE 
tl0. 

OMC 
(Z) 

RETEST 
NO. 

RETEST 
'ASS I FA11 

I 
... ..I. . . .  

I 
. . . .  ' I  . . . .  
. . . .  .I . . . .  

I 

-I-- 
.<I. . .  
d l  

'ASS1 FAIL 
PERCEllT 
C OL4 P A C T 

lo3.r 

1m.b 

( n) 
. . . .  

E S T  N O  TEST LOCATION 

b'' 

bo 
6 '' 
6" 
6" 

6'' 
6 I' 

6 " 

VBfr.9. ! 0.2 
7.2 

6-7 

. . . . . . . . .  

. . . . . . . .  

. . . . . . . . .  

. . . . . . . .  

. . . . . . . . .  

2 . . . . . . . .  . . .  . .  

/ I  
& .  I . . . .  

. . . .  I . . . .  
J 

. . . . .  .3 . 
4- 
s 

. . . . . . . .  

. . . . . . . .  

. . . .  

. . .  

. .  

. . . . .  

. . .  

4.2 
6.8 

4.1 
4-.r 

. .  

(39.4 

13Q.z- 

140.r 
\4t .9 

. . . .  
147. b 

14b.3 

I !3* 9 
\ 433  

. . .  
14. e 

. . . .  

I03.Z 

I ob.3 

101. 0 

JI 
J 'I 

. . . .  
. . . .  I . . . .  
. . .  . . I  . . . .  
. . . .  .I.. . . .  

I 
. . . .  ' 1 . .  .. 
. .  . . I  . . . .  

6 
7 

. . . . . . . .  . . . I  . . . .  

-'. I. . . . .  
J 

1 .. . . . . . . . . .  

. . . . . . . .  

. . . . . . . .  

B I37.r 

. .  

I- 





FLUOR DANIBL 
F€RNALDB 

..... LOCATION: FERNALD, 01.110 PROJECT N O . : G 4 W  TASK NO.: 04.1 

FIELD NUCLEAR MOISTURE/DENSITY TEST LOG (ASThl I) 3017 AEII) ASTM 0 2922) 

SOURCE: 

Z COMPACTION: 7 P Z  MOlSllJRE RAbIGE: 

#3dy p h p  MATERIAL TYPE: FILL /' SlJOGRADE e / CLAY / 011 IER.&LIFT TI IICt(f4ESS (LOOSE/COMPACTEO):- (anm arc) 
hS1M I) 690: A B O  ASTI1 0 1557: A B C 

(clnctc arc) 

TEST t40. 

-.q. 
. . . . .  .!4 
. . . . .  .1!. 
. . . . .  !3 

I 3  

I y 
. . . . . . . . .  

. . . . . . . . .  

. . _ _ . .  1.c 

. . . . . .  ! .lp 

. . . . . .  ! ? 

TEST LOCATION 

. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

. . . . . . . . . .  i 

. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . .  .1/. . . . . . .  

PROBE 
DEPTIi/ 
LIFT NO. 

. . . .  

SAMPLE 
110. 

v04 -01 . .  

. . .  

7.9 

F 1.4 C 

FIELD TEST RESULTS 

WET 

(I'CF) 
uti1 r W T  

PERCENT 
COMPACT 

( Z) 
'ASS) FAIL 

-& 
. . I .  . .  
v 

. . . .  
I>' 

. .  I . . . .  
. .  , I  . . . .  
c/ 

/ - I  . .  
I 

d l  

RETEST 
NO. 

. . . . . . . . .  

R d - q  . . . . . . .  

. . . . . . . . .  

. . .  

7 

RETEST 
'ASS I FAN 

I 
. . .  . . I . .  . . .  
V I  

. '+I  . . . .  

. . . .  .I .... 
, I  
i 

. . . .  ' I  . . . .  

. . .  . . I  . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  

\ 

*- - ........... 
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COCATION: FERNALD, 01 110 PROJECT 1.10:CQ0409 TASK NO.: 0 4  
DESCRIPTION: arDF.-offloM L PEc 48 DATE: -!.E- day month -year 

SOURCE: 

7; COMPACTION: 48% 

MA JERIAI. TYPE: FII L / SIJBCRADE /e/ CLAY / OlllEl?.&%$- LIF T TIllCKtIESS (LOOSE/COMPACTED):- (amc ai[) 

ASlM 0 690. A R @  / ASTII D 1557: A B C 4 (ClRCiE alf) 
1.4 01 S TU R E R A I  1 C E : 

FLUOR DANIEL FERMALDB . . l  

LAB RESULlS FIELD TEST RESULTS 
PROBE 
DEP J l l /  
LIF 1 NO. 

S AIA PLE 
110. 

I 

---I- 
/ I  b 3 '  . ' '  d l  

=ASS1 FAIL 
RETEST 

El 0. 
RETEST 

'ASS I FAll 
WET 

UlllJ W T  
(I'CF) 

I4Q.7 

I e.2 

140.r 

138.7 

138.6 
141.b 

143.7 

I40 .f 
I4+.8 

. .  

. .  

TEST t10 TEST LOCATIOtI 

PO!? -4 '0 VPR -0+ 4.2 
3.7 

3.8 
3. F 

3.0 

4.3 

3.3 

3 .o 

3.3 

I 
I 

. . . .  .I . . . .  

. . . .  .I .... 
I 
I 

. . . .  'I . . . .  

. . . .  . I  . . .  

.<. I  . . . . .  
/ I  

. . .  "I . . . .  

.Y. .I . . . .  
I 

. . . . . . . . . .  

. . . . . . . . . .  

. .  

" I r/ 

d 
. . . I  . . . .  

. . . .  I . . . .  

Ltzo 
9)  2 1  

. . . . . . . . .  

. . . . . . . . .  

-# aa . . . . . . . . .  
.);a3 

. . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . . .  

13q.7 

1319.1 

\3%.3 

(40.2 

** 
#zr 
. . . . .  

. . . . .  

. < I  . . .  

V I  

I .*3? 

I COMMENTS: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  . . . . . . I  
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MOISTURE-DENSITY RELATIONSHIP 
r p R o , j E c T  ON-SITE DISPOSAL F A C l L l N  (OSDF) 

LOCATION: FERNALD. OHIO PROJECT NO: GQO409 TASK NO.: O A - l  

DATE: 20 day& month - year 1998 Phase one 
OESCRIP TON: 30  j 331,33r 

140 

155 

130 

125 

- 

I SUMMARY OF E S T  RESULTS. 

I TEST STANDARD ASTM D 698 A, e. c ! 

I t4.N I 

. -  W 

MOISTURE CONTENT J 
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... 0 

LOCATION: FERNALD, OHIO PROJECT NO.: GQ0409  TASK NO.: 0 4  

- - -- GEOSYNTEC CONSUI:~ANTS 

MATERIAL TYPE: FILL / SUBGRADE / SUBBASE /@/ OTHER: LIFT THICKNESS (LOOSE-/// 
(CIRCLE a J E )  

SOURCE: @fld? 5qjb 
MOISTURE RANGE: A p z  ASTM D 6 9 8 : B B  C / ASTM D 1557: A B C 

p?p 
(CIRCLE OK) 

Z COMPACTION: 95% 

1 
FIELD NUCLEAR MOISTURE/DENSITY TEST LOG (ASTM D 3017 AND ASTM D 2922) 

, NUCLEAR GAUGE TYPE: m'f NUCLEAR GAUGE SERIAL NO. 20 Fdq COR. FACTOR: dB QA ID: 

~ 

I 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  . . . .  . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Id@. aF .Le-@ d: P).@331. _ . _ _ _  

TEST NO TEST LOCATION 

.5ef. .&h. 

. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  I 
. . . . . . . . . . . . . . . . .  

PROBE 
DEPTH/ 
LIFT NO. 

SAMPLE 
NO. 

. . . . .  

LAB F 

OMC 
( 9.) 

44 
. . . . .  -1.: . .  . . . . .  

. . . . .  

. . . . . .  

. . . . .  

. . . .  

iULTS 
AAX DRY 
UNIT WT 
(PCF) 

. .  

. . . . . . . . .  . . . . . . . .  

FIELD TEST RESULTS 
PERCENT I 

p .  I . . . . .  
IF 

. .  .:.I. . . . .  

1 
' . '  1 " . '  

. .  I . . . .  

I 

. . . .  

. . . I  " '  . . . .  /= 

RETEST 
NO. 

. . . . . . .  
MDr4 
VQT- 97. 
. . . . . . . . .  

. . . . .  
.! ! 

. . . .  .t\a. 
Q 

RETEST 
'ASS I FA11 

I 
. .  . . I  . . . .  

I 
-I .... 
. . . .  .I .... 
. . .  . . I . .  ... 

. .  I . . . .  
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. . I  . . . .  
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- -- GEOSYNTEC CONSUI:I'ANI*S 

LOCATION: FERNALD, OHIO PROJECT NO.: c40409 TASK NO.: 04.1 

FLUOR DANIEL 
FERNAkDB 1 

1 
FIELD NUCLEAR MOISTURE/DENSITY TEST LOG (ASTM D 3017 AND ASTM D 2922) 

SOURCE: ofl 5%' *@b MATERIAL TYPE: FILL / SUBGRADE / SUBBASE OTHER: LIFT THICKNESS ( L O O S E & G M G 3 z  

9; COMPACTION: 752 
(amf mrr) 

MOISTURE RANGE: 6 - 3 % 1 @  ASTM D 698:@B C / ASTM D 1557: A B C 

NUCLEAR GAUGE SERIAL NO. a 7 4 ~  COR. FACTOR: $90 QA ID: .- 

(CIRCLE U1L) I NUCLEAR GAUGE TYPE: %Ap' 
L 
r 

TEST NO. 

. . . . . .  

. . . . . .  

. . . . . . . . .  

. . . . . .  

TEST LOCATION 

. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  I . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  

PROBE 
DEPTH/ 
LIFT NO. 

.w/. Y 
. . . . . . . . . . . .  

SAMPLE 
NO. 

. . . . . . . . . . . .  

. . . . . . . . . . .  I 

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

d.4. 
. . . . .  

. . .  1 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . . . . .  

. . . . . . . .  J 

. . . . . . . .  

FMC 
(9.1 

. . . . . . . . . .  

FIELO TEST RESULTS 

WET 
UNIT WT 

. . . . .  D9.5, 

!S* 0. 
/82- . . . . . . . . .  

. . 1.3 0.1.q . 

. . . . . . . . .  . . . . . . .  . . . . . . . . .  

. . . . . . . .  

RETEST 
'ASS I FAll 

I 
. . .  ..I.. . .  

I 
. . . .  .I . . . .  
. . . .  .I . . . .  

. . .  . . I . .  . . .  
I 

. . . .  I . .  .. 

. . . .  .I . . .  

. . . .  .I.. . . .  
I 

. . '  . ' I  ' . .  - 

. .  . . I  . . . .  
L 

. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . . . .  . .  . .  COMMENTS: : .  . .  

. . . . .  . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  
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1 - - -- GEOSYNTEC CONSUI:I'ANTS L- 
\ /,\ 

FIELD NUCLEAR MOISTURE/DENSITY TEST LOG (ASTM D 3017 AND ASTM 0 2922) 

PRO JEcT: ON-SITE DISPOSAL FACILITY (OSDF) 

FERNALD, OHIO LOCATION: PROJECT NO.: ~Q0409 TASK NO.: 0 4  

DATE: % day- month m y e a r  . DESCRIPTION: 05DP- 
~ ~~ 

fSPEClFlCATlON REQUIREMENTS I 3 

@I3 C / ASTM D 1557: A B C '  I 
?. FACTOR: 23 CIA ID: L) r TEST NO. 

1 TEST RESULTS n .AB I 

OMC 

- 

( 

5ULTS 
I A X  DRY 
UNIT W T  
(PCF) 

PROBE 
DEP TI I/ 
LIFT NO. 

RETEST 
'ASS1 FA11 
A 
. . . .  .I. . .' . 

I 
I 

. . . .  . I  .. ::. 

. . . .  .I. ..... 
I 

. ' .  . 'I . . - .  

. . . .  .I . .  , 

. . .  ..I.. ... 
! I  

. . .  ' 1 . .  .. 

. . . . .  

SAMPLE 
NO. 

TEST LOCATION 

.5@ .s;Jp2% . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  ' '  i 
7. 
. . . .  

I 
. . . .  

. . .  

. . .  

. .  

I 

$' 4 .F. !a- 

D . . . . .  -13 
. .  .-.v. 
. . . . . .  1 . 5  
6 . 4  
. . . . . . .  -!-I 

. . . .  

. . .  

. . .  

. .  . . . .  

. . .  4y5.. . .  

. .  4.%? . . . . .  477 . . . .  

. . . . . .  P , I : : :  r.i7a 

. . . . .  .&LE 

. . . . . . . . .  . I  . . . . . . . . . . . . .  SKO / f - 
. . . . . . . .  

. ' .  I " 
. . . . . .  . I . . . . . . . . . . . . .  

. .I. . . . . . .  
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- FLUOR DANIEL 

FIELD NUCLEAR MOISTURE/DENSITY TEST LOG (ASTM D 3017 AND ASTM D 2922) 

LOCATION: FERNALD, OHIO PROJECT ~0. :~40409 TASK NO.: 04-1 

SOURCE: bn d! +le MATERIAL TYPE: FILL / SUBGRAOE / SUBBASE a OTHER: 

ASTM 0 698: A B C / ASTM D 1557: A B C 

LIFT THICKNESS (LOOSEf& 
(CIRCLE O M )  

kp 
(CIRCLE W E )  

X COMPACTION: 7.5 A MOISTURE RANGE: Apt 

NUCLEAR GAUGE TYPE: g440 NUCLEAR GAUGE SERIAL NO. COR. FACTOR: 2% OA ID: 

TEST NO. TEST LOCATION 

. . . . .  

PROBE 
DEPTH/ 
LIFT NO. 

a;y$ . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  .'I . . . . . . . . . . .  

. .  

SAMPLE 
NO. 

. . . . . . . . . . .  

LAB RESULTS 
AAX DRY 
UNIT WT 
(PCF) 

.I@! 7. 

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  1 .  
FII 

FMC 
(%I 

1-Q. 

. . !.F..G . . 

. .  /q 7. . .  

. . .  /ti-/... 
f l y  
BJ 

. .  !?-3. . .  

. .  HY.. . 

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

D TEST RESULTS 
REKST 

NO. 

. . . . . . . .  

. . . . . . . . .  

. . . . .  

. .  

R m s r  

+ 
. . . .  .I.. . .  

I 
. . . .  'I' . . . .  
. . . .  . I  . . . .  
. . .  ..I.. .. .  

I 
. ' .  . 'I".'. 
. . . .  .I . .  
. . .  ..I.. . . .  

I 
. . .  . ' I  . . . .  
. .  . . I  . . . .  

I 

'ASS I FAll 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  

. . .  -99). . . . . . . . . . .  :. 



LOCATION; FERNALD, OHIO / PROJECT NO.: G40409 TASK NO.: 0 4  

SOURCE: MATERIAL TYPE: FILL / SUBGRADE / SUBBASE a/ OTHER: LIFT T H i c K N E s e o M P A c T E D ) : d  

n ASlM D 698@B C / ASTM D 1557: A B C 
I (CIRCLE ONE) 

MOISTURE RANGE: a p z  5a/ 
I (ClncLE atf) 9. COMPACTION: 

. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

J 

. . . .  

. . .  

. . . .  

. .  

. . . .  

. . .  

I 

A=- - -- GEOSYNTEC CONSUI~TANTS 
FLUOR DANIEL 
CERNALDB 

TEST NO. 

FIELD TEST RESULTS LAB RESULTS 
PROBE 
DEPTI i / .  
LIFT NO. m! 

II 
. . . . . . . . . . . . .  

I /  

I f  

. . . . . . . . . . .  

RETEST 
NO. SAMPLE 

N 0. 
FMC 
(7.1 

WET 
UNIT WT 

(PCF) 

I 
'ASS1 FAIL 

. . I . . . .  

RETEST 
'ASS I FAI' 

I 
. . . . .  .I. .. 

I 
" "'I' ' . '  
. . . .  .I . . .  

I 
. . ' ' I . ' .  

. . . .  .I . .  

I 
: . . .  'I . . . .  
. .  . . I  . . . .  

p.. . I . .  . . .  

. . . .  

TEST LOCATION 

. ,  
. w??. 
.w -? 8. 
P.:2 7. . 
P.: 130. 
d - 3  I 
p.32. 
w -33 

w 3il. . 

. . . . . . . . .  

. . . . . . . . .  

*.. . . . .  .It?:.l.. . 

180 

17? 
!?!S. 
16. .4 .  . .  

. . . . . . .  Ib,c/ 

r7tz. . .  

r?,.S- . . .  

. . . . . . . . . .  

i 3046 . . . . .  

. . .  

. .  

. .  

. . .  

VY . . . . I  . . . .  

i9 1.F 

. . . . .  

. . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . . .  

. . . . .  

. . . .  

. . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . .  
lib9 ?e?+ 

d - 3 3  . . . . . . . .  . . . .  

. . . . .  

P . . !  

P I  

P . . . . I  I ' . ' .  . . . .  

:.I . . . . .  

. .  

. . .  

. . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . .  

. . . .  

. . .  

COMMENTS: ty . @-$I .$, .d-31. .&(e. . c i C 5 f .  .lift .hJ. . d d  .no'/. . fof!ad. f i b .  /{/!z,. . ~ u ~ { L ? ~ .  .f Jy0 ~ : . f  o p / , ' . u r ~ ~ . A  . q d / .  . W / . o .  

. . . . . . . . . . . . . . . . . . .  t .vJ 3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  



- FLUOR DANIEL 
I- GEOSYNTEC CONSIII;I~ANTS - 

LOCATION: FERNALD, OHIO PROJECT NO.: CQ0409 TASK NO.: 04 

I 

MATERIAL TYPE: FILL / SUBGRADE / SUBBASE /@/ OTHER: LIFT THICKNESS @Z~JCOMPACTED):& 
(aRCLE OllE) 

SOURCE: ($4 51k7w/1e 
6 4 %  ASTM D 6C 

I 

MOISTURE RANGE: 
X COMPACTION: 75% fClRClE O)lE I I @E C / ASTM D 1557: A B C 

?. FACTOR: a QA ID: [ NUCLEAR GAUGE TYPE: * pJ w36 NUCLEAR GAUGE SERIAL NO. 2Wz3 
1 - 

D TEST RESULTS L A B  RESULTS 
PROBE 
DEPTH/ 
LIFT NO. 

. .  .s.Yl. . . . .  

SAMPLE 
N 0. 

FM C 
(9.) 

RETEST 
NO. 

RETEST 
'ASS I FAll 

MAX DRY 
UNIT wr 

(PCF) 

DRY 
UNIT WT 

( P W  

TEST NO. TEST LOCATION 

I 
f?. I . . .  r I .Ws-. 

. .w.$. . 

. w.7.  . .  

. w3r. 
. W.??. . . .  

. .  v.!P.. 

. ??I.. . 

. . . . . . . . .  

. . . . . . . . .  

L 

f 
. . .  J44. 

/E 5 
'. fl.0.. , . 

+-u- . .  

173.. . 

/8- 1 
R.5- 

. . . . . . . . . .  

. . .  

. . . . . . . . . .  

. . . . . . .  

. . . . . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . . .  

. . .  

. . . .  

. . . .  

. . .  

. . . .  

p2:: 
I 

. . . . .  

. .  . . . .  

. .  . . . .  

vcg w+!/ 1 7 4 3  

. .- .ots 

. . . . . . . .  

. . . . . . . . .  

. . . . . .  

. . . .  ' I  ..... 

. . . .  .I . .' . .  

. . .  . . I . .  . . .  
I 

. . .  I .  . . .  
. .  .I . .I . .  

--LEI 

. . . . . . . . .  

. . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  



I LIFT THICKNESS ~ C O M P A C T E D ) : / C I '  SOURCE 5,$ 5Md. MATERIAL TYPE: FILL / SUBGRADE / SUBBASE /@ / OTIIER: 
(CIRCLE W E )  

- 
GEOSYNTEC CONSULTANTS 

FIELD NUCLEAR MOISTURE/DENSITY TEST LOG (ASTM D 3017 AND ASTM D 2922) 
% 

I PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO , PROJECT NO.: GQ0409 TASK NO.: 0 4  I DESCRIPTION: $?b Z6aE DATE: /IL/ day .a. month k?%- year 

TEST NI 

LAB RESULTS FIELD TEST RESULTS 
PROBE 
DEP T I  I/ 
LIFT NO. 

SAMPLE 
N 0. 

RETEST 
NO. 

RETEST 
'ASS( FAll 

FMC 
(XI 

AAX DRY 
UNIT W T  

(PCF) 

TEST LOCATION 

I 
see. .% ! A .  . . . . .  1 . . . . . .  

. . . . . .  

. . . . . .  

. . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . .  

. . . . . .  

f :  
. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

f - 

! . . . .  7 
. .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . .  

. . .  

/ - 

I? 9 
. .  a-3.. . 

/s: / 
/ z L  

. . . . . . . .  

. . . . . .  

. .  /bz 3 
9.yB 
I@. 9 
/dP3 
/Id. 27 

/a!?- 
/m> 
/ a 9  

' /io. 7 

. . .  

. . . . . . .  

. . . . . . . .  

. . .  

. . . . . . .  

, p d  
. . . . . . . .  

. . . . . . .  

I . . . . .  

. . . .  

. . .  

. . . .  

. . . . .  

. . . .  

. . . . .  

. . . . .  

S' I . .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

I . .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

//5. Y 
b%?- 

. . . .  /%v 

./a*(. . .  

. . . .  '%*4. 

. . . . . . .  19.7 
19.62- 

la8 3 
/p:q 

. . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . .  

. . . . . . .  

12 / 

. .  I% ! 

. .  aa.3 
2 K '  ' 

19 7 
/9.3 

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . .  

' ' _  "I . . ' .  
. . . .  .I . . .  

. . . .  .I.. . . .  
I 

" " I ' ' _ _  

. .  ..I . . . .  

. . . . . . . . . . .  

. . . . . . .  . .  

\ 

. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  

. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . . .  

COMMENTS: . .  

. .  @. 4.q hh. ,&. wee4d 15b!pll6 CW4.30, @!?4.@.??4 



FLUOR DANIEL - -- GEOSYNTEC CONSULTANTS - 
LOCATION: FERNALD, OHIO PROJECT NO.: (340409 TASK NO.: 0401 

SOURCE: 00 Sj$ T/ffd,!p MATERIAL TYPE: FILL / SUBGRADE / SUBBASE /a/ OTIiER: 
(aRciE CWE) 

LIFT THICKNESS ~ C O M P A C T E D ) : ~ ~ ~ ~  

ASTM D'698:QB C / ASTM D 1557: A B C 
(CIRCLE OllE)  

Z COMPACTION: 752 MOISTURE RANGE: AI? !  
, NUCLEAR GAUGE TYPE: %id/ NUCLEAR GAUGE SERIAL NO 974M COR. FACTOR: $2 OA ID: gf 

TEST NO. 

D TEST RESULTS FIE LAB RESULTS 
PROBE 
DEPTI1/ 
LIFT NO. 

MAX DR * SAMPLE 
N 0. 

DRY I P E R M  RETEST 
'ASS I FA11 

9i 
P' .I.. .. 
. ' " ' I  . . .  
. . . .  . I  . . . .  

I 
I 

. . . .  'I' . . . .  

. . . .  .I . . .  

. . . . . . . . . .  

TEST LOCATION RETEST 
N 0. 

e-?. . 

W S S  . . . . . . .  

'ASS1 FAIL + 
. .  I F .  . . . . . . . . . . .  63 

@-833.. . 
. ~ ~ - ~ 3 . 5 3  @ . . 

. . . . . . . . . . . .  I 

. . . . . . . . . .  

. . . . . . . . . .  

@ . . . . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . .  

IC . . . . . . . . . .  . . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . .  

M ,  $2 . . . . . . .  

. . . . . . . . . .  

. 
. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  
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. . .  

. . . . . . .  



1111 II I . 1'1 1111.11 

'. I:..- 
./= .- . ( E l  . .. . 

'\. 

. 5  IO  

'31  1 

. .  . . 
' l l* . .  

. ' ) I l l  

. 3 0 0  

#/  ' IO56  

9 6  

I 

I 

IO * 6 l l  *61Il  * 6112 

. O l E  . 1.1 In 

.tI" 
.:I 

, I' - : I '  
\. - .  .. I 

.. 
I' ! 

III 

\ I 1 4  11.1 
c I .  11111 lllll l l l ~ f  



I .  

... . 



c- 

.. 

UNITED STATES ENVIRONMENTAL PROTECTION A G E N C Y F E R N A L D  
REGION 5 

77 WEST JACKSON BOULEVARD 
CHICAGO, IL 60604-3590 

Mr. Johnny W. Reising 
United States Department of 'Energy 
Feed Materials Production Center 
P.O. Box 398705 
Cincinnati, Ohio 45239-870s 

SRF-SJ 

RE: Test Pad Program 
Addendum 

Dear Mr. Reising: 

The United States Environmental Protection Agency (U.S. EPA) has 
completed its review of the United States Department of Energy's 
(U.S. DOE) Test Pad Program Final Report (TPPFR) addendum number 1,. 
On-Site Disposal Facility (OSDF) , revision A document. 

The document proposes modifications to Section 9 of the TPPFR based 
on variations of materials encountered and lessons learned during 
Phase I construction of the OSDF clay liner. 

The lessons learned are categorized as follows: (1) Line of optimum 
moisture content, ( 2 )  soil processing, and ( 3 )  qonstruction quality 
control testing protocols. Based on the lessons learned during 
Phase I construction of the clay liner at the OSDF, the document 
recommends modifications to the TPPFR for oversized particle 
removal, borrow material preparation and placement procedures, and 
acceptable permeability zones for construction. These 
recommendations will be useful in constructing the remaining cells 
at the OSDF. 

. . :  

Recydmecydable Primed wim Vegetable Oil Based Inks an 50% Recycled Paper (mX Postconsumer) 
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, U.S. EPA concurs with the recommendations made for clay 

8 8 6 - 0 9 9 2  if you have 'any Questions 

ner construction at the OSDF and the TPPFR addendum. 

please contact me at (312) 
regarding this matter. 

James A .  Saric 

Federal Faci'iities Section 
SFD Remedial Response Branch 82 

tanager Remedial Project 

a 
cc: Tom Schneider, OEPA-SWDO 

Bill Murphie, U.S. DOE-HDQ 
John Bradburne, FERMCO 
Terry Hagen, FERMCO 
Tom Walsh, FERMCO 
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(Eval. 
Corrective 

Action) 
Response 

Accepta ble71 
Orlglnator 
Signature 

NCR 

Date 
Verification Date Closure 

8-0158 27-May-98 OSDFIPH 2 GeoSyntec Mike Godber There were 3 gridsllifts of impacted 
material that were not tested. 

No certification of minimum average 
roll values on any geotextiles nor long- 

term storage requirements were 
transmitted to FDF. 

Proctor curve for sample LPll-94 from 
stodmile 98-9 was misdrawn. 

Dan Bodine 

Dan Bodine 

John Berretz 
911 1 198 FY98-1556 31-Aug-98 

M. Godber 
5/7/98 ' 

Bill zebick 
5/7/98 

0 
Mike Godber 

5/7/98 

Mike Godber 5113/98 
5113/98 

2EMay-98 

15Jul-98 

HDPE Piping Village Builders Mike Godber 

OSDFIPH 2 GeoSyntec Mike Godber 

Fluor Daniel Fernald I 

Nonconformance Report Log 

(Corrective 
Action 

Response) 
Responsl ble 

Team 
LeaderIDate 

Technical 
Concurrence/ 

Responsl ble 
Dept. or Originator Description 

Mike Hickey 
10 Nov 98 FY9s-0119 OSDF GSE Lining Inc. Jim Tumer 

- 22-Sep98 I I I 
Bill Zebick 

911 1/98 

I 20Ju1-98 on day liner tests I GeoSyntec 1 Mike Godber Bill Zebick Test No. 2-9 had a calculated density 
result of 94.7%. GeoSyntec rounded I 7/28198 ;I 7/28198 

the value UD to 95%. 

Jim VI I MurielVigus 8/4/98 
Mike Godber I FY98-1324 

Bill Zebick 
7/28/98 

Test No. 444 had a calculated density 
result of 94.5%. GeoSyntec rounded I 7/28/98 $ 1  

the value UD to 95% 

Jim Jenkins I Muriel Vigus 8/4/98 
Mike Godber I " 

Dsty. on 

Mike Godber 

=Y98-1323 

On 05 May welding began on HDPE 
pipe for cell 2, and the certifications for 

the welders had not been submitted 
and approved. 

The stubouts for LDS and LCS 
redundant piping for cell 2 are out of 

round. 
The permeability and hydrometer test 

FY98-1168 

V98-1224 

Bill Zebick 1 7/16/98 I 7/22/98 ~ 

results have not been submitted on the 
clay liner material from stockpile 1, so 
therefore the material cannot be placed 

Bill Zebick M 
Mike Godber V98-1306 

L 
4 
3 
d 
3 
A 

In the cell. I 1 

KJ 
0 
0 
rp' 

1211 8/98 1 
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Nonconformance NumberlRevision 
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- 
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12 

- 
13 

- 
14 

- 
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- 
16 

17 

- 
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. 18 

Type o f  Nonconformance 

ProjectlAdvity @ FaclLoclBldg 

Hazard Category 

Assessment 
, 

Assessment Type 

Asseaamant Number 

Responsible FDF DivisionNendor 

Responsible FDF 
Departmenwendor 

Responsible Team 
LeaderlCoachNendor (Print Name) 

Functional Area fNA for Vendors) 
tchoose any that apply) 
(Ref. AM-0016) 

QA Criteria . 
(choose one that applies Ref. RM-0012 
Other Criteria (CONOPS, etc.) 
(not RM-0012 applicable) 

Requirement Dercription 

Cite the mquimment tdeady. concisely. 
and completely) and i t s  source. 
induding document identification 
number. page and paragraph number. 
A copy of the document lor page of tha 
document) in which the requirement 
appears may be attached or added to 
the NCR We. Use additional or separate 
rhsets as newsruy. 

Nonconformance Description 

Describe the nonconformance. Include 
details ruch as supplier names. 
container numbom, purchase order. 
Wwk order. of requi8ition numben) and 
doefly dercribe tbe deviation from the 
written mquimmem. Use additional or 
repamte sheets as necessary. 

Tagging Required I Number of Tags 

OriginatorlAssessor 

Onginator'slAssessor's Team 
LoaderlCoach 

Response Date From Resp. Organ. 

NONCONFORMANCE REPORT FORM 

Date Discovered: September 22, 1998 Date N 

OSDF Project. Supplier Submittal Review at T39 

Nuclear: [ 1 1 [ 1 2 [ ] 3 [ ] Radiological 
Non-Nuclear: [ ] High Hazard [ ] Moderate Hazard [ 1 Low Hazard 
Industrial: [ ] Hazardous Waste Activiry [XI  Standard Industrial Hazard [ ] FEMP SIH 

I 1  Internal [ 1 External fOEPA, DOE) [XI SupplierNendor 
~~~ _______ ~~~ 

[ 1 Audit [XI Surveillance [ 1 Inspection [ I Other 

e .  . .  S98-0884lO805IO886 

[ ] S&WP [ ] WMT&SP [ ] FC&DP [ 1 O&PI [ 1 PS [XISUPPLIERNENDOR 

OSDF Project I GSE Lining Systems, Inc. I Synthetic Industries, Inc. 

Mike Hickey I Rick Holbrook 

[XI CM [XI ED [ 1 RD [ 1 MS [XI QA 1x1 AC [ 1 PM [ ] PI 
FM [ I  EP EW [ I  MT [ I  OP [ I  PT [ I  SE [ I  TR 

[ X I ' C T  [ 1 HR [ 1 PC [ 1 EM [ 1 FP NS [ 1 SH [ ]  RP 

[ ] 1 Program [ ] 2 Training [ ] 3 Quality Improv. [ 1 4 DocumentlRecords 
[ 1 5 Work process [ ] 6 Design [ x ]  7 Procurement [ 1 8 Inspecflest 
[ ] 9 Management Assessment [ ] 10 Independent Assessment [ 1 Other 

Submit the following to Fluor Daniel Fernald [FDF) for review with proposal for the project: 2.) 
certification of minimum average roll values 195 percent lower confidence limit) and the 
corresponding test procedures for all geotextile propenies listed in Tables 027 14P-1 through 
027 14P-3; and 4.) Recommended long-term storage requirements. (PHI1 Procurement Spec - 
Rev. 1, Section 02714P, Geotenile, p. 02714P-2, Section 1.04.A.2, 4 SUBMITTALS) 

Nonconformance Title or Shon Description: No Geotenile Cens of MARV or lonq-term storaae 

Convary to the requirement, no certification of minimum average roll values (MARV) on any 
geotextiles nor long-term storage requirements have been transmitted to FDF. 

[ ] Yes [XI No Number of Tags: d//+ 

Uame: James T. TURNER Signature: . .L Y Y - D a t e :  l%-q-?6 

Uame: Frank 8. THOMPSON ate: IP~-* 
I 

20 November 1998 [Reply within 2 0 ' h k i n Q  days) 
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30 

31 
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Nonconformance NumberlRovision 

Root Caure Andyrir 

Provide dOCU1nent8tiOn aa Ittrchment. 
U.. eddional or separitr sheou as 
mesrrry  

Corrective Action (CAI 
Doscripdon and Disposition 

Ooscribe the actions necessary to 
correct the nonconformance. 
bnect ive aaions must be detailed and 
complete. They must be wrinan in a 
&at. concise, and verifiable manner. 
ltu conective action plan must also 
inchde actions to prevent racurrmce. 
UU dditi-1 Of uparale 1h .Ot I  a8 
maa8W. 

IA disoosition of Accept-ash or Repair 
REQUIRES a written Technical 
Concunencelhrtificstion below) 

Tochnical ConcunencelJurtification 
(mark NA if not applicable) 

War a Design Change Notice 
Raquurd? 

Proposed Completion Date For CA 

Rosponaibh Toam 
LoadorlCoachNendor 

3osponse AcceptaMe? 
~~ ~~~ 

3riginator'rlAsrorror'r 

hto Corroetlvo Action Completed 

ksponriblo Toam Loador/Coach 
V.ndor 

Ierification Action 

Describe what objective evidence was 
iumined to verify completion of this 
1-n and attach documentation to the rat 

Iorifier 

Irrifier's Team LeaderlCoach . : 7 z  
NCR Closed) 

FY'H-Ciff'. Rev. 0 

Level 1 Cat. [ I 1H (human perf.) I ]  1N hat. phenomkabotage 
1 1E (equip.) . . I 1 12 (other1 

I f wtc-rcg 
I 1  NO 

[ 1 Yes NO DCN I Date Issued 

SBDR X Date Issued E i: USQDX Dace Issued 
I 1  Yes 
[ I Yes 

:: x 3. :: :- 
dame: 

Y 

(PO8296 



1.04 

A. 

1. 
2 
3. 

Submit the folIowing to Fluor DanicI F d d  (FDF) for review 4th propod for 
project: 

PART2 PRODUCTS 

201 G E O m X m E  

B. 

C. 

02714P-t ' 





pF(GE:01’01 TO : GSE 

. .  

CSE Lining Technology 
Eric Reed 
191 03 Gundlc Road 
HoustonTX 77073 . . 

Ret Fluor Daniel Femald Project 

T h i s  i s  to cpnify that all Synthetic Industries nonwoven poiypropylcnc ywte 
shipped to the Fluor Daniel Fcrnnld Ohio Pmjcct. will meet Synthetic Industries 
currently published minimum average rull values. A minimum avenge roll value ir. 
xzdculatcd Y the mean minus two srandard deviations. yielding a 97.5 pcKcnt confidencc 
level. Thrsc products are tested in accordance with the pmper ASTM test methods.. This 
geOKtXtik will be continuously irupctcd for the presence of needles. 

Sid Weiser 
Technical Manag- PND 

I ._ .-’ 
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TABLE 02714P-1 

REQUIRED PROPERTY VALUES FOR CEO- 
SGI (%#I )  v 

ESX'MEIHOD 
PROPERTIES QUALIFIER UNKS"' VALUES 
frpc 

minimum - .  

I 

rb 200  180 

Ib 6r 75 

0271 4P-5 



. .  . - .  . 
. .  

0 

._ 

H '70 /n, ASZM D 4355 

0271 4P-6 (90030% 
9s.- 



minimum 

. .  
miahnm 

minimum 

minimum 

minhnum 

minimum 

Notes 

0 

027 1 4P-7 91.0223 



cpo0303 
ONWOVEN. EOJEXTILES - ENGLISH VALUES 



l i lo~wo~i  ~ O T E X T I L E S  - METRIC VALUES 

890 
60 
50 

605 
575 
3270 
2750 

-- 
-- 

435 
375 

9 
0.180 

1.50 
-3fr --- 

0.48 
0.38 
5295 

-- 

4480 

70 

4.57 

91.5 

418.05 



,- 

NONWO, t N  GEOTEXTlLES - METRIC VALUES 

Grab Tensile Slrenglli 

1 ASlM 0-3786 1 h; Mulleii Biirsl . ~ -  T ~ ~ ~ - ~ ~  -!!!!?-- 1550 -.,!%!?- _- 1650 -- -2250 1890 
TYPICAL 240 265 300 
MAW 200 220 250 

-__ Trapezoidal Tear ASTM 0-4533 

I 
1 Apparenl Opening Size (AOS) 

I Permillivily 

Pernieabilily 

Water Flow Rate 

I I UV Reslslance MARV I 70 I 70 I 70 I 70 I 70 
% Relaiiied I I ASTMD-4355 I @500lllS 

I I Measured 1 I TYPICAL I 3.8114.57 I 3.8114.57 I 3 81N.57 1 3.8114.57 I 3.8114.5i nieler 
______ - . ~  .__ 

I-. 

- 
2230 2650 I 2110 2'320 

265 

0.150 0.150 
0.212 0.212 
_. 

-~ 
1.70 1.m 
1.30 1.50 
0.32 0.40 

.- - -_ _ 
__- 
__ ._ - -. 

____ 

3.8114.57 I 3.8114.5 
91.5 91.5 

348 371 348.371 
4 18.05 4 18.05 

__ __ - 



anrcb UbmE/ 
mantlur Arm. 

QfY 
09761 *---------.-. 

~ O I B Q  iv.+ 
408aO 16.6 
sa855 a a . 8  
50163 11.2 
30853 IO.@ 
3 3 6 5 1  10.9 

Sod53 11.3 
50CSl 1 0 . 5  
SOSS? 10.9 
50053 1Q.S 
Sne53 1C.S 

SORSI 1 0 . 5  

S o h 5 3  10 .4  

10153 10.1 
50853 10.6 
so453 11.0 
SOY53 11.3 
50651 1 0 . 4  
60217 6.1 
C f l Z l ?  6 . 3  
60217 9 . 3  
6021, 8.7  

60217 B.8 
60217 6 . 2  
60217 0 . 6  

60217 n.1 

60217 a.: 

Irb 
ThiCk 
d l ' 8  
OS149 -.---. 

a83 

is 7 

173 
133 

130 
131 
128 
137 
126 
122 
127 
130 
iii 
13s 
a12 
1 3 4  

13 3 
124 
1 1 2  
112 
113 
a05 
10s 
1 1 7  
107 

1u7 
a 1: 

4 6 7  
0 5 0  
340 
> 37 
3J2 
134 
336 
216 
3 1S 
113 
329 
3 2 7  
3 3 1  
333 
13s 
310 
31s 
297 
283 
275 
2 9 g  
277  

274 

7 C 4  

2 0 1  

270 

JOO 

704 
73s 
3 1 3  

f 96 
403 
J9U 
417 
396 
423 
778 

3 8 1  
38: 
399  
423 
429  

26 9 
285 
2u3 
251 
253 
270 
264 
390 
:72 

1 8 0  0 . 1 4 8  2 . 4 8 4  
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ORIIINOTC'. aIASSESPOR'S TEAM LEADER'SICOACH'S REVIEW .. 

Originator'dAsssssor's Teem 
LeaderICoach 

6 HurrdCaegwy 

6 Auesrmat  

7 AsseumentType 

8 Asseumen~ Number 
~ ~~~ 

9 I Responsible FDF DivisionNendor 

12 Functional Area INA for Vendors) 
lchoosa any that apply) 
(Ref. RM-0016) 

I- 
13 QA criteria 

(choose one that apdies Ref. RM-0012) 
Other Criteria (CONOPS, etc.) 
(not RM-0012 applicablel 

Requirement Description 

Cite the requirement (dearly, concisely. 
and completelyJ and i t s  source. 
including documern identification 
number, page and paragraph number. 
A copy of the document (or page of the 
document) in which the rBquirement 
aDprrars may be afcsched or added to 
Um NCR Me. . Um rdditio~l or separate 
sheets as necasury. . 

Nonconformance Description 

Oascrik the nonconformance. hdude 
details such as swplier names, 
m i n e r  numbarc, pwchsm order. 
wort order. or rwwiriofi numbers) and 
clearly describe UKI devimon trom Uta 
Minen reguirmat. Use additional or 
separate sheors as nscsrssry. 

legging Required I Number of Tags 

Origirator/Assessor 

Date Dhcovsrsd Date NCR Rewn Issued: 911 198 

[XI RNOlNG . , I[ ] CONCERN . . .- 

ON-SITE DISPOSAL FACILITY PH. 111 CELL I 2  

Nudesr: [ 1 1  [ 1 2  I 1  3 [ 1 RsdiologiCd 
Non-Nudear: 1 1 High Hazard [ 1 Moderate Hazard [ ] LOW Hazard 
Industrial: [ 1 Hazardous Wane Activity [XI Standard Industrial Hazard [ 1 FEMP SIH 

. .  
IN ACCORDANCE TO ASTM D 698. SECTION 4.1 STATES A SOIL AT A S ~ L E C ~ E D  WTER 

TO DETERMINE THE DRY UNIT WEIGHT Ai43 OESCENT 
EATED FOR A SUFFICIENT NUlrlBER OF WATER 

I THE DRY UNIT WEIGHT AND THE 
THIS DATA WHEN PLOTTED REPRESENTS A CURVILINEAR 

--.iCTION CURVE. THE VALUES OF OPTIMUM WATER 
' AND STANDARD MAXIMUM DRY UNIT WEIGHT ARE DETERMINED FROM THE 
r i m  CIIRVF 

CONTENT 
COMPAC. ._. . __. . - _. 

Nonconformance Title or Shon Description: 

WHEN REVIEWING THE PROCTOR CURVE FOR SAMPLE NUMBER LP-11-94 FROM ST'..CKPILE 
98-9, THE CURVE SHOWED THE OPTIMUM DRY DENSITY AND MOIST1:RF 10 BE i 1 1.4 PCF 
AND 19.1 % UNCORRECTED. THE CURVE WAS FOUND TO BE MISUiLL.;AJr' WHICH WHEN 
DRAWN COHAECTLY SHOWED THE OPTIMUM DRY DENSlTY ANG CChREfWtiiDlrJG 

RESULTS A iF iCT THE CORRELATION OF NUCLEAR DENSITY RESULTS, 1 HE DENSITIES AND 
MC'ISTURES AS A PERCENTAGE OF CORRESPONDING PROCTORS RCC UlRE REVISION. 

MOISTURE CONTFNT TO BE 1 15.4 PCF AND 14.5% UNCORRECTED. Elf"r-'' F'FC'. L?W 

FkiLED TESTS AS A RESULT OF APPLYING THE NEW PROCTOR SHALL AI bO BE 
DISP3SlTlONELI IN THIS NONCONFORMANCE REPORT. 

- 

I [ 1 Yes [x 1 No Number of Tggs: 



c 
I 

I 

.*  . 

NCR No.: Revision No. - - t I 

I I 1E leauip.) lorher) 
I 1 .YES Level I Cat. I I 1H 

I I NO 
T.pRoot CUB- C&r) 

- 
Hardwrre: IXAccept-as-ir I ] Repair [ 1 Rework I Reiact 
Non-Hardware: [ 1 Other 

Technical C~cunenc8lJustification 
(mark NA if not applicable) 

Was a Design Change Notice 
Required? 

W u  a SBOR Pufcmnad? 
Was a USQD Monned? 

Actionr taken to Prevent 
R.armnc. 

u.r .ddiciorul of regurt. shoetau 
rwILIyy. 

Reposed Completion Date For CA 

". 127.. 

- -  I "- - . -  
I . -  
I 
" h I '  



Response to NCR No. FY98-1556 Block 21 
(Dated 9/1/98, Page 3 of 5) 

Laboratory Sample No. LPII-94 is from Stockpile No. 98-9, which was approximately 3,600 cubic yards in 
loose stockpile volume. In accordance with Table 6-1 of the Construction Quality Assurance (CQA) Plan 
[OSDF Document 20100-PL-006, Rev 0, May 19971 requirement of 1 test per 1,500 cubic yards, three 
samples were obtained from this stockpile for laboratory testing. (The other two samples are Nos. LPII-93 
and LPII-97.) The results of the standard Proctor compaction test, per ASRvi D 698, were plotted to 
establish the moisture-density relationship for each soil sample. The results from the three tests, after rock 
correction, were averaged to obtain a representative stockpile values of maximum dry density (MDD) and 
corresponding optimum moisture content (OMC). These values were then used to establish an acceptable 
permeability zone (APZ) for evaluation of field compaction. 

. 

The results of the compaction test for sample No. LPII-94 was incorrectly plotted to obtain the required 
MDD and OMC values for the test sample. When properly plotted, the MDD and OMC values, before 
rock correction, are approximately 116.0 pcf and 14.0?!, respectively. After rock correction, the MDD 
and OMC values for Sample No. LPII-94 are 116.7 pcf and 13.8% (see attached results). The corrected 
MDD and OMC values for the other two samples fiom the Same stockpile are: 112.7 pcf and 17.3% 
(Sample No. LPII-93); and 110.8 pcf and 17.1% (Sample No. LPII-97). By averaging the results of the 
three tests, the representative stockpile MDD and OMC are 113.4 pcf and 16.1%, respectively. (Howe 

This average MDD value is 1.3% lower than the corrected average MDD of 113.4 pcf) 
MDD = 11 1.9 pcf and OMC = 16.1% were initially used for the APZ and evaluation of field 

Material from this stockpile was used as clay liner by the Contractor fiom 25 to 31 August 1998. Final 
results from the stockpile (including off-site laboratory testing) were obtained on 2 September 1998. It 
should be re-emphasized that the Contractor, based on p r e h n m q  Moratory test results fiom GeoSyntec 
and with the FDF Construction Manager’s approval, elected to use material from this stockpile prior to 
completion of laboratory conformance testing and approval of the stockpile by GeoSyntec. 

OSDF Phase II Technical Specifications Section 02525:Part 2.05 requires the Contractor to identifjl 
sources and volumes of clay liner material at least 15 calendar days prior to use to allow for conformance 
testing of soil by CQC Consultant. Since the beginning of Phase II construction, this specification 
requirement has never been complied with by the Contractor. GeoSyntec and the Contractor have both 
Written a total of six nonconformance reports (NCRS) on the use of non-approved stockpiled material for 
clay liner construction. GeoSyntec has repeatedly made effdm to provide some data to the Contractor and 
FDF so as not to significantly af€ect the construction schedule. It is evident that this compromise on the 
part of GeoSyntec has unfortunately affected our ability to have the time necessary to adequately review 
and QC OUT test daw However, the data for stockpile No. 98-9 and the related field test data have now 
been reviewed by GeoSyntec, and in part by FDF, and the following is GeoSyntec’s summary. 

000309 
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Response to NCR No. FY98-1556 Block 21 (cont'd) 
(Dated 9/1/98, Page 4 of 5) 

The effect of using the revised MDD and OMC values of 1 13.4 pcf and 16. I%, respectively, on the field 
compacted clay liner material (from 25 to 31 August 1998) has been evaluated by GeoSyntec. The 
following field tests (see attached test logs, etc.) failed to meet the required minimum percent compaction 
value (PCV) of 95% andor field moisture content (FMC) of not more than 3% above OMC (i.e. AOMC): 

Test No. FMC (%) FDD @cf) PCV (%) AOMC(%) Results Retest No Results 
(1) (2) (3) (4) (5) (6) (7) (8) 

2-276 
2-277 
2-279 
2-296 

2-305 
2-306 
2-307 
2-309 
2-3 10 

19.4 
19.5 
18.9 
19.5 
19.5 
19.9 
20.4 
19.5 
20.3 
19.9, 
20.5 

108.4 
107.4 
107.1 
107.0 
107.0 
106.8 
108.0 
107.8 
108.0 
107.3 
107.8 

95.6 
94.7 
94.4 
94.4 
94.4 
94.2 
95.2 
95.1 
95.2 
94.6 
95.1 

+3.3 
+3.4 
+2.8 
+3.4 
+3.4 
+3.8 
1-4.3 
+3.4 
+4.2 
+3.8 
+4.4 

Fail(AM0C) 
Fail 2-333 
Fail 2-284 
Fail 2-335 
Fail 2-334 
Fail 2-336 

Fail( AMOC) 
Fail(AM0C) 
Fail(AM0C) 

Fail(AM0C) 
Fail 2-337 

NA 
Fail( AMOC) 

Pass 
Fail( AMOC) 

Pass 
Pass 
NA 
NA 
NA 
Pass 
NA 

As indicated above, Test nos. 2-277, 2-279, 2-296, 2-303, 2-304, and 2-309 failed to meet the minimum 
PCV of 95%. Test No. 2-279 was onginally declared as a failed test with respect to the APZ, and retested 
as Test No. 2-284 (see attached test logs). Also, most of the tests exceeded the APZ limit of 3% above the 
OMC. Test nos. 2-276, 2-306, 2-307, 2-310 and retest nos. 2-333 and 2-335 met the minimum PCV of 
95% and were within the APZ, except for the limit of 3% above the OMC. These tests have been recorded 
as passed on the field density test logs and have been addressed by NCR 20 102-007. 

All the failed areas with respect to PCV (with the exception of Test No. 2-303) had at least one additionaI 
lift of clay placed and compacted when this potential problem was discovered. The areas were retested on' 
1 September 1998, by excavating to the appropriate lift and performing retests. Passing results were 
achieved. The results of the retests are summarized above and attached to this NCR Results have been 
documented in the field density test logs. Please note that the activity of placement and compaction of 
additional M(s) do increase the strength and density of the underlying lift. Therefore, failed results have 
been remedied and found to comply with the PCV specification requirements. 

. 



Response to NCR No. FY98-1556 Block 21 (cont'd) 
(Dated 9/1/98, Page 5 of 5) 

The issue of FMC exceeding the limit of 3% above OMC has been addressed collectively in NCRs 201 02- 
002, 20102-004 and 20102-007 written by GeoSyntec, and have been supplemented with additional 
response. For hture use a design change natice is being prepared to address the upper moisture limit of 
3% above OMC. 

Kwasi Badu-Tweneboah, Ph.D., P.E. 
Resident Engineer 
Ohio Registration No. E-55354 

Daniel G. Bodine, P.E. 
ManagingKertlfymg Engineer 
Ohio Registration No. E-61363 
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Response to NCR No. F498-1324 - Block 21 
(Dated 7/22/98, Page 3 of 3) 

Part 3.07.A. of Section 02225 (Compacted Clay Liner and Cap) requires that the 
compacted clay liner shall be compacted to a dry density of at least 95 percent standard 
Proctor maximum dry density (ASTM D 698). This percent compaction is consistent 
with the requirements of OAC 3745-27-08(C)( 1Xd) of the AWdl. 

It is standard industry practice to report percent compaction value (PCV) to the nearest 
whole number. Test No. 2-9 had a measured field dry density of 113.0 pcf, with a 
corresponding average laboratory-measured standard Proctor (ASTM D 698) maximum 
dry density of 119.3 pcf. The calculated PCV is therefore: 94.72% (to 2 decimal places 
(significant figures)); 94.7% (to 1 decimal place); and 95% (to the nearest whole 
number). Basic mathematics state that: 

. Ifthe decimal number is less than 0.5, round-off to the previous whole number; and 
If it is equal to or greater than 0.5, roundsff to the next whole number. 

Since rounding-off of values to the nearest whole number is generally accepted practice in 
the industry, GeoSyntec CQC reported the value as 95%, and therefore as a passing test, 
in accordance with the ARAR requirement of at least 95%. Lf the calculated value had 
been 94.4%, the reported percent compaction value would have been 94% and would 
have been considered as a failing test. The calculated PCV is dso based on an average 
value of three or more standard Proctor compaction tests performed on the clay liner 
stockpile material, and does not include the standard deviation in the test results as well 
as inherent variability of the ~ t l l r a l  clay material. 

It should also be noted that CJeoSyntec CQC does not only pass or fail compaction based 
solely on the results of the in-situ tests. The CQC also monitors the level or degree of 
compaction as well as workmanship, and uses common sense and experience in making 
final decision as to whether a test should be considered pass or fail. GeoSyntec continues 
to believe that the above rounding-off procedure to report percent compaction is 
acceptable. 

The above rational was discussed during a 22 July 1998 meeting between GeoSyntec 
and representatives of FDF's QA, Construction, and Engineering departments. 
Subsequent to the meeting, GeoSyntec received this non-conformance fiom FDF. 
Therefore, as of 27 July 1998, GeoSyntec will report all percent compaction values to one 
decimal place, and fail all tests below the required value. This will apply to both Cell 1 
and Cell 2 constmction. For all reported test results prior to 27 July 1998, use as is. 
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Response to NCR No. F498-1323 - Block 21 
(Dated 7/22/98, Page 3 of 4) 

Part 3.07.E. of Section 02200 (Earthwork) requires areas where unsuitable soils are 
encountered during subgrade preparation to be removed to a minimum depth of 1 foot 
below the proposed subgrade elevation. The removed material shall be replaced with 
compacted fill material, placed in loose lifts with a thickness of 8 inches plus or minus 1 
inch, and compacted to at least 95 percent standard Proctor maximum dry density per 
ASTM D 698. The percent compaction of *‘...at least 95 percent standard Proctor 
maximum dry densi ty...” is consistent With the requirements of OAC 3745-27- 
08(C)(l)(d) of the ARAR. 

The 12 inches loose lift thickness was shown on the 7 July 1998 test report. All loose lift 
thicknesses are maximum 8 inches plus or minus 1 inch per Part 3.08.C of Section 02200 
or maximum 10 inches if it is the first lift placed on subgrade per Part 3.04.H, Section 
02225. The subgrade areas that were repaired on 7 July were small areas where soft or 
sandy subgrade and/or wells were removed. The actual placement and compaction 
procedure consisted of the Caterpillar 81 5B placing and compacting processed clay soil in 
a continuous operation. The actual “loose” lift thickness was smaller than 12 inches due 
to this procedure. GeoSyntec’s observations of the compaction procedure together with 
the passing results of the six density tests indicate the fill material be accepted as-is. 

On the 6 July 1998 test report, GeoSyntec CQC recorded that two tests were performed at 
an excavated and repaired subgrade area. The two tests meet the minimum testing 
frequency requirements for compacted fill (see Table 6-3 of CQA Plan) and each test was 
conducted using the 8-inch depth probe. The repaired subgrade area was excavated to an 
approximate depth of 2 to 2.5 A. for removal of unsuitable soils. The area was filled with 
processed clay using the Caterpillar 815B and tested as described above. Results of the 
two tests showed percent compaction values of 98% and 96 %. GeoSyntec believes the 
fill was well compacted using the Caterpillar 8 15B and recommends accepting as-is. 

It is standard industry practice ta report percent compaction value (PCV) to the nearest 
whole number. Test No. 444 had a field-measured in-situ dry density of 1 1 1.4 pcf, with a 
corresponding laboratory-measured standard Proctor (ASTM D 698) maximum dry 
density of 117.8 pcf. The calculated PCV is therefore: 94.57% (to 2 decimal places 
(significant figures)); 94.6% (to 1 decimal place); and 95% (to the nearest whole 
number). Basic mathematics state that: 

. . Lfthe decimal number is less than 0.5, round-off to the previous whole number; and 
If it is equal to or greater than 0.5, round-off to the next whole number. 
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I . Response to NCR No. F498-1323 - Block 21 
(Dated 7/22/98, Page 4 of 4) 

Since rounding-off of values to the nearest whole number is generally accepted practice in 
the industry, GeoSyntec CQC reported the value as 95%, and therefore as a passing test, 
in accordance with the A M  requirement of at least 95%. If the calculated value had 
been 94.4%, the reported percent compaction value would have been 94% and would 
have been considered as a failing test. The calculated PCV is also based on an average 
value of three or more standard Proctor compaction tests performed on the clay liner 
stockpile material, and does not include the standard deviation in the test results as well 
as inherent variability of the natural clay material. 

It should also be noted that GeoSyntec CQC does not only pass or fail compaction based 
solely on the results-of the in-situ tests. CQC also monitors the level or degree of 
compaction as well as workmanship, and uses common sense and experience in malung 
final decision as to whether a test should be considered pass or fail. GeoSyntec continues 
to believe that the above rounding-off procedure to report percent compaction is 
acceptable. 

The above rational was discussed during a 22 July 1998 meeting between GeoSyntec 
and representatives of FDF's QA, Construction, and Engineering departments. 
Subsequent to the meeting, GeoSyntec received this non-confonnance from FDF. 
Therefore, as of 27 July 1998, GeoSyntec Will report all percent compaction values to one 
decimal place, and fail all tests below the required value. This will apply to both Cell 1 
and Cell 2 construction. For all reported test results prior to 27 July 1998, use as-is. 
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~~ ~ ~ - 

/ 4 -  

28 )G Yes [ ] No Response Acceptable? 

29 Onginator'slAsses~r's 
Name: M\CHuA-W % ignature: 

30 Date Corrective Action Completed Date: 9 
31 Responsible Team LeadedCoach 

bs I 

Nendor  

c 
VERIFICATION OF COMPLETED CORRECTlVE ACTIONS BY THE VERIFIER 

32 Verification Action 

IDescriOe what obienive evioence was 
examined t o  verity cornoietion 01 this 
acrion and attach documentation to the 
NCRl 

33 Verifier 



ElLLANCE TITLE/DESCR'PTIoN: INSPECTION OF LCS, LDS, AND LCS REDUNDANT PIPING FOR CELL 2 
REFERENCE SPEC SECTION 2605 

Surveiled DIV./DEPT./PROJ./SUPPLIER: DIVISION. SOILS AND WATER 

DEPARTMENT: ON-SITE DISPOSAL FACILITY 
SUBCONTRACT NUMBER: FSC 589 
FILE NUMBER 8.6 

-. - 
LOCATION/FAcILm: ONSITE DISPOSAL FACILITY, CELL 2 

I. 

DISTRIBUTION: I 
D.J. CROSBY MS-30 
MIKE GODBER MS-64 
JAY JALOVEC MS-45 - 

ECDC MS-52-7 
DIANA SPARKS MS-90 
FRANK THOMPSON MS-52-2 

ll 11 SUMMARY: 

JUNE 2, 1998 THE STUBOUTS FOR THE LCS, LCS REDUNDANT, AND LDS PIPING AT THE CLEANOUTS @ ERE INSPECTED FOR DEFECTS. FROM REVIEW OF THE PIPING ASSOCIATED WITH THE CLEANOUTS, THE 

ROUND CONDITION IS A VIOLATION OF SPEC. SECTION 2605 WHICH STATES HDPE PIPE SHALL BE FREE OF 
DAMr5E, CRIMPING AND OTHER DEFECTS. TO STATUS THIS NONCONFORMING CONDITION, NCR 

6-INCH LDS AND 6-INCH LCS REDUNDANT PIPING WERE FOUND TO BE OUT OF ROUND. THIS OUT OF 

NUMBER 98-1 224 WAS WRITTEN. THE PIPING HAS SINCE BEEN REPAIRED BY THE SUPPLIER TECHNICIAN, 
AND NCR 98-1 224 WAS CLOSED WHEN THE PIPE WAS TESTED IN ACCORDANCE TO DCN 201 02-01 0 AND 
PASSED. 

SEE ATTACHED 
SURVEILLANCE CHECKLIST 

SURVEILLANCE FOR PIPE TESTS 
NCR 98-1 224 

Surveillance Status: documentalioii for closure1 

NONCONFORMANCE TYPE 

r WGSZ :TS- 122% 



... , 

URVEILLANCE TITLEIDESCRIPTION: 

~ ~~ 

ufveiled DIV.lDEF'T.IPROJECT: DIVISION: SOILS AND WATER 
DEPARTMENT: ON-SITE DISPOSAL FACILITY 
PROJECT: LEACHATE CONVEYANCE SYSTEM 
SUBCONTRACT NUMBER: FSC 589 
FILE NUMBER 8.6 

Item 

1. 

i-F4950- 

Requirements / Results 
~~ ~~~ ~ 

-0CATION OF SURVIELLANCE: 
:ELL 2, STUBOUTS FOR THE LCS, LDS, LCS REDUNDANT PIPING. 
'IPING IS PART OF THE CLEANOUTS PLACED BY VILLAGE BUILDERS 

qequirements: SPEC SECTION 2605, PART 3.04D AND 3.04A 

JERIFY THE HDPE PIPE IS FREE OF DAMAGE, CRIMPING AND OTHER 
1 E FECTS. 

lesults: 

'1 (02/02/98) 

Sat (4 

.: I 

Unsat ((/I 



CERTIFICATE OF ACCURACY 
CUSTOMER: 
PETRO ENVBIOMENTAL TECHNOLOGIES INC. 
7851 P U C E  DRIVE 
CINCINNAn. OHIO 45247 

DESCRIP TON 
MANUFACTURER 
MODEL NO. 
RANGE 
ACCURACY 
SERIAL NUMBER 
OATE CER TIFIED 
N.I.S.T. NO. 

MINOR OW. 
AMBENT TEMP. 

STANDARDS 
TRACEABLE TO N.I.S.T. 

MGKM. M A N  
UERW _ -  
DP20001 
0-75 PSI 
- 1 %  ._ 
D 1m5E 15 
02-20-W 
822fMET57 

.2 PSI 
75 F. 

SALES ORDER NO. J 003287 

INSTRUMENT 
C ER TIFIED 

PRESSURE GAUGE 
ASHCROFT 
45 1279 AS 04 L 
0-30 PSI 
.S % FULL SCALE 
N/A 
08-04-98 
M-2678 

30. IdlN. HG 
54 X 

VALUED 
APPUEO INDICA E D  DEWTION 

PSI PSlG 
0 0 NO READABLE ERROR 
3 3 NO READABLE ERROR 
6 6 NO READABLE ERROR 
9 9 NO READABLE ERROR 
12 12 NO READABLE B R O R  
15 15 NO READABLE ERROR 
18 18 NO READABLE ERROR 
21 21 NO R W A B L E  ERROR 

NO READABLE ERROR 
NO READABLE ERROR 27 21 

30 30 NO READABLE ERROR 

?d--- - - 

USING STANDARDS TRACEABLE TO THE N.I.S.T. .. THIS INSTRUMENT IS CERnmED 
TO BE ACCURATE WITHIN A MAXIMUM tRROR OF:  +/- .5 I 

g SPAN 

WE F U T H B  CERTIIT THAT OUR M A T I O N  SYSTEM COMPUES W H  MIL STD. --A 

CERTIFIED BY DATE AUGUST 4. 1 9 9 8  

a s u r e m e n t  
. .. . 

C o m p u t a t i o n  ~ i n i ~  c o n t r o l  
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9 8 1 0 9 7  
HDPE PIP1 

PRESSURE TEST &CORD 

TEST RECORD NO.: PET-004 DATE: -ember 16.1998 

EFERENCE DRAWMGSrrEST BOUNDARIES: 

.u prcssw tested the LCS Pipe at the West Bern in OSDF Cell 2 from the Liner P m t i o n  Box to 
Ianhole No. 2. 

DPE PIPE INSTALLED: Yes - that portion welded into the liner penmation box. 

TEST GAUGE READING: 15.2 PSI 
EST FMISH TIME: 5:io PM TEST GAUGE READING: 152 PSI 

TEST VERLFICATION ACCEPT 1 REJlXI’  I DATE 

X #/ 16/98 

lone. 

EVIEWEDlTESTED BY D A m .  09/18/98 

d Schairbaum, Quality Assurance Manager 

0 

a 

a 



Y O  I U Y  I I .  , 

-. e- GEOSYNTEC CONSULTANTS 
\ 

I 
\ 

LOCATION: FERNALD, OHIO 

CON TRACTOR: 

PROJECT NO: coo409 TASK NO.: 

I 
I 

MATEiZlAL DESCRIPTION: FOREMAIN: C3NTAINMENT: 0 MANHOLE: 0 OTHER: LJ 

I I 

L 

READING 
N 0. 

c 

CHANCE IN 
READING 

READING 

8' 

. . . . .  

. . . .  

. . . .  

. . . . .  

. . . . . .  

. . . . .  

. . . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . .  

. . . . .  

. . . . .  

. . . . . . . . .  

. . . . .  

. . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

. . . . . . .  

. . . . . . . .  . . . .  ' . '  1, 
. . .  , I  

. . .  . . .  

. .  

. . . . . . . .  . . . . . . . . . .  . .  . .  

. .  

. .  

. .  

. .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

. .  

. . . .  

. . .  

. . . . . . . . . .  

. . . . . . .  

. . . .  . . . . . . . . .  

. . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . .  

. . . . . .  

. .  . . . . . . . .  

. . . . .  . .  

. . . .  . . . . . . .  . .  . .  

FINAL 
J 

doy/mo/y SITE CQA M A N A E R  day/mo/r 

COPY TO: 



PRESSURE TEST LOG 

LOCATION: FERNALD, OHIO PROJECT NO: G0O409 TASK NO.: 0' 

CONTRACTOR: 

(PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

DESCRIPTION: P h  lr YEAR: ./. 

MATERIAL DESC2IPnON: FORCEMAIN: 0 CONTAINMENT: MANHOLE: G OTHER: @ 

EST LOCATION: /ok,-LAAh /r 1'z 

I 
2 . . . . . . .  

3 . . . .  

. . . .  5 

. . . . .  

. . . . . .  

. . . . .  

. . . . . . .  

. . . . . .  

READING 
NO. 

. . .  

. . .  

. .  

I MSUAL 

. .  

. .  

. .  

. . .  

. .  

. . .  

. .  

, 

. . . . . . .  

. . . . . .  

. .  

. . . .  

. .  

. . . .  

. . . . .  

. . . .  f.317. 

. . . .  133.2. 
1.3.9 7 . . . . .  

. .  ?4+. 
. .  w . 7 . .  . .  

. .  
. . . . .  

. . . . . . . . . . . . . . . . .  

READING 

. . .  fs. y 
t . . . . .  ;;; 
. . . . . .  

. . . . . . . . .  

. . . . . . . . . . . . . .  

, .  . 

. .  

. . . . .  

CHANCE IN 
READING 

B .  
3 .  
8 .  d- . . . .  

.d: . . . .  

. . . . . .  

. . . .  

. . .  

. .  

. . . .  

. . .  

. .  

. . . .  

. . . . .  

. . . .  

. . . . .  

. . . . .  

. . . . . . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . .  

. . . . .  

. . . . . . . .  

. . . . . . . . . .  

. . . . . .  

. . . . . . .  

. . . . . . .  

MONITORING: 

5 

STE COA MANAGER 

COPY TO: 
8~~~~~~~ CQ(SUT*WTS nu w. I-rwn 

' '! 



9 8 1 0 9 7  
HDPE PIPING 

PRESSURE TEST RECORD 28 
s. 0 TEST RECORD NO.: PET -009 DATE: SeDrcmber 18.1998 

~~~ ~~~ 

GFERENCE D R A W I N G S ~ S T  BOUNDARIES: 

iir pressure tested the LDS Pipe at the West Berm in OSDF Cell 2 b m  the Liner Penemion Box to 
danhole No. 2. 

IDPE PIPE INSTALLED: Yes - that portion welded iuto the liner penetration box 
3ACKFILL CONDITIONS: Compacted Clay 
4LLGQUIRED GAUGES INSTALLEDflSOLATED: Yes CONFIRMATION: Yes DATE: 09/15/98 
:OC NOTIFIED Yes - GeoSyntec IDATEfITME: 0911 8/98 - 1 :OO PM 
FST GAUGE DENT.: Certification Number: 98-2678 c u m m o N  DUE DAE: 08/04/99 
EST START TIME: 1:lS PM TEST GAUGE READING: I S 2  PSI 
ESTFNSHTIME: 2 1 S P M  TEST GAUGE READING: 1 5 2  PSI 

TEST VEFUFICATION ACCEPT I REJECT I DATE 

lone. 

000334 



PRESSURE TEST LOG 
(PROJECT ON-SITE D I S P O S A L  FACILITY (OSDF) 

LOCATION: FERNALD,  OHIO P R O J E C T  NO: G0O409 TASK NO.: 04 
DESCRIPTION:  L r -  12 YEAR: /p98 

f 
READING 

N 0. 

1 
. . . . . . . . .  

. . . . . . .  

3 

. . . .  s: . . .  

. . . . . .  

. . . . . . . . .  

. . . . . . .  

. . . . . .  

. . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

L 
7 

, / B  +f 78.. 
. . . . . . . . . . . . .  

. . . . .  

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  . '  1 
. . .  

. . . . . . . . . .  

. . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. .  

. . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  

. . .  131 5 

. .  /33?. . . . . . .  

. .  tW5. . . . .  

, *&? 
M.r 

. . . . .  

. . . . . . . . . . . .  

. . . .  

. .  

. . . . . . . . .  

. . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  

. . . . .  

. . . . . . . . . . . . . . .  

READING 

,f5- 2. . . .  

1 . r  2 

. . . .  l S Z  
\!S: 2, . . .  

. . . .  

. . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

CHANCE IN 
READING 

. . . . . . . . . .  

. . . .  

. . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

OA 
ID 

. . . . . .  

. . . . . . . . . .  

. . . . . . . . .  

. . . . . . . . . . . .  

. . 

. . . . . . . .  

. .  

FINAL 
APPROVAL 
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9 8 1 0 9 7  HDPE PIP IN^&^ 6 1 
PRESSURE TEST R 

- 2064- - 
'EST RECORD NO.: PET-00 I ' ' . DATE: September 15, 1998 

.INE SERVICE NO.: LDS IO-in. Sec. Containment I iME MEDIUM: HDPE IO-in. dia Containment Pipe 
~ _ _ ~  

dAX. OPERATING PRESSURE: Gravity 

;PECIFICATION CODE: Tech. Spec. Section 02605 
LEFERENCE DRAWTNGS/TEST BOUNDARIES: 

)TEST PRESSURE: 15.0 PSI 
ITESTMEDIUM: Air 

iir pressure tested LDS Pipe at the West Bern in Cell ffiom the Liner Penetration Box to Manhole No. 2 
vithin OSDF Cell 2. 

D P E  PIPE INSTALLED: Yes - that portion welded into the liner penetration box. 
IACKFILL CONDITIONS: Compacted clay 
LLL REQUIRED GAUGES MSTALLEDflSOLATED: Yes CONFIRMATION: Yes DATE: 09/15/98 

lone. 

DATE: 09/18/98 ,- EVIEWEDmSTED BY: 
@. R i c h d  Schairbaum, Quality Assurance Manager 



PRESSURE TEST LOG 
/PROJECT: ON-SITE DISPOSAL FACILITY (OSOF) 

LOCATION: FERNALD, OHIO PROJECT NO: GQ0409 TASK NO.: 04 

I I 

f l N A L  
APPROVAL: 



u 
PRESSURE TES 

TEST RECORD NO.: PET405 DATE: SeDternber 16. 1998 

0 

,ME SERVICE NO.: Red. LCS 6-in. Carrier Line 
4AX. OPERATING PRESSURE: Gravity 
8PECIFICATION CODE: Tech. Spec. Section 02605 
SFERENCE DRAWINGSITEST BOUNDARIES: 

L M E  MEDIUM: HDPE din. dia. Carrier Pipe 
TEST PRESSURE: 15.0 PSI 
TEST MEDIUM: Air 

iir pressure tested the Red. LCS Pipe at the West Berm in OSDF Cell 2 from the Liner Penetration Box to 
danhole No. 2. 

iDPE PIPE INSTALLED: Yes - that portion welded into the liner penetration box. 
IACKFILL CONDITIONS: Compacted Clay 
LLL REQUIRED GAUGES INSTALLED/ISOLATED Yes CONFIRMATION: Yes DATE: 09/15/98 

{one. 

EVIEWED/IFSTED BY: DATE: 0911 8/98 
dJ. Rich& Schairbaum, Quality-Assurance-Manager 

vnvirt) 
ttvhn 

000338 



' - u  4 - -  . -  - -- GEOSYNTEC CCNSULTANTS -ra 
PRESSURE TEST LOG 
PROJECT. ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO: Goo409 TASK NO.. 
DE SCRIPTION: 
CONTRACTOR: 

I 

READING 
NO. 

. .  

. . .  

. . . .  

. . . . . .  

. . . . . . .  

. . . . .  

. . . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . .  

WSUAL 

. .  

. . . . . . .  

. . .  

. . . . . . . . .  

. . .  

. . . . . . . . .  

. . .  

. . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . .  

. nME 

. .  

. .  

. .  

. .  

, .  

. .  

. .  

. . . .  

. _ . .  

. .  

. . . . . .  

. . . . . .  

. .  

READING 

L 

. . . . .  . .  

. .  . .  

. . .  

. .  . . .  

. . . . . . . . . . . . .  

. .  

. . .  

. . .  . . .  

CHANGE IN 
READING 

. . . . . .  . . . .  

. . .  

. . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . .  . . . . . .  

. . . . . . . . . .  

I . 
Ok 
ID 

Rp 

. .  

. .  

. .  

i 



'EST RECORD NO.: PET-002 ' DATE September 16. 1998-' 

,ME SERVICE NO.: Red. LCS IO-in. Sec. Containment 

iPECIFICATION CODE: Tech. Spec. Section 02605 
EFERENCE DRAWMGS/IFST BOUNDARIES: 

LINE MEDIUM: HDPE 10-in. dia. Containment Pipe 

TESTMEDIUM: Air 
M. OPERATING PRESSURE: Gravity TEST PRESSURE: I 5.0 psr 

iir pressure tested Redundant LCS Pipe at the West Berm in Cell 2 from the Liner Penetration Box to 
Aanhole No. 2. 

D P E  PIPE INSTALLED: Yes - that portion welded into the h e r  penetration box. 
BACKFILL CONDITIONS: Compacted clay 
iLL REQUIRED GAUGES INSTALLEDASOLATED: Yes CONFIRMATION: Yes DATE: 09/15/98 

Jone. 

LEVIEWEDKESTED B DATE: 0911 8/98 



~ - '  GEOSYNTEC 
~ 

PRESSURE TEST LOG 
(PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

I 
OA ID 1 CHANCE IN 

READING 
READING READING 

NO. 

/ O ' S . .  . .  

1030 . .  

/045 
/ loo , , . .  

/ / I S  . .  

. !!3 0. . . . . .  

L4J 
I 
2 

. . .  

. . .  

. . .  

. . .  1 

. . .  

IS.3. . 
./ 5. j 

. .  f S . 3 .  
15.3 

\ K . 3  

. 3  
. Y  
.5 

. . .  . .  

. . . .  . . . . . .  

. . . .  

. . . . . . . .  

. . . . . . .  

. . . . .  

. . . . . . .  

. . . . . . .  

. . . .  

. . . . . . .  

. . . . . . .  

... . . . . .  . . .  . .  

. .  . . . . .  

. .  

. . . . .  

. . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . .  
. . . . . .  

. . . . . .  

. . .  

. . . . .  

. . . . .  

. . . . . . . .  

. . . . . .  . . . . . . . . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. .  

. .  . . . . . . .  

. . . . . . . . . . .  

=====+ 
. . . . . . .  

i 
I VISUAL 
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Author: Mike Godber at FNST-04 
Date : 10/9/98 1:09 PM 
Priority: Normal 2064 

Diana Sparks at FNUN-01 
Frank Thompson, Mike Godber 

98-00598 sum. CLOSURE 

DEAR DIANA 

FOR THE RECORD NCR 98-1224 WAS OFFICIALLY CLOSED ON THIS DATE WHICH. 
ALSO CLOSED SURVEILLANCE NUMBER 98-0598. 

THANKS 
MIKE 

~ 
~~ 



~~ 

-- 

NONCONFORMANCE REPORT FORM 

O K S ~  OSPOSAL FA- PH. n 

CONSTRUCTION/ GEOSYNTEC 

MIKE HICKEY/ BIU ZEBlclU DAN BODINE 

IN ACCORDANCE TO CONTRACT 8 614. SPECIFlCATlON SECTION 2225. t COMPACTED CLAt 
UNER AND CAR. PART 2.010 .THE M Y  UNER MATERIAL SHALL BE TESTED FOR 
PERMEABILITY AND AIS0 TESTED TO ASSURE THE PARTICLE SIZE OF THE MATERIAL IS BY 
WEIGHT GREATER THAN 15% PA!%SING THE -002 MM SIEVE. 

AC& - - ____ ,-Wk 6- AND COMPACT- 
HYDROMETER RESULTS HAVE NOT BEEN SUSMM-BY THE 

SEE ATTACHED SKETCH OF THE LOCATION OF UNSATISFACTORY CLAY MATERIAL 

ORIGINAL 
I I ysr [XI No Fkmbar of Tags: 

Name: MIKE GOOBER signature: 



b HCONFORMANCE REPORT FORM 5, 2064 

MAL . A  

U 
DCN 8 Date lsswd 



Petro Environmental Technologies 



Petro Environmental Technologies 
Nonconformance Reports 

Feature of Work 

Clay Placement 

Clay Placement 

Silt fence installation 
around the former 

stockpile 

Area Access 

Placement of Imp. 
Materials 

Identifying clay 
stockpiles for CQC 
conformance tstng./ 

clay placement 

NCR 
Number 

001 

Acknowledgement of 
Description of Problem Nonconformance 

Petro did not identify sources and quant. of Dave Williams - Petro Env. Tech. 
clay liner material at least 15 days prior to Bill Zebick - Fluor Daniel 
use to permit conformance of the material R. Schairbaum - Petro Env. Tech 

by the CQC Consultant. Dan Bodine - GeoSyntec 

Petro did not identify sources and quant. of Dave Williams - Petro Env. Tech. 
clay liner material at least 15 days prior to Bill Zebick - Fluor Daniel 
use, to permit conformance of the material R. Schairbaum - Petro Env. Tech 

by the CQC Consultant. Dan Bodine - GeoSyntec 

The silt fence installed around SP-5 was Dave Williams - Petro Env. Tech. 
not installed per these standards or in Lee McDaniel - Fluor Daniel 
accordance with Petro Environmental's R. Schairbaum - Petro Env. Tech. 

submittal. Mary Eleton - Fluor Daniel 

Petro Environmental's Field Superintendent's Dave Williams - Petro Env. Tech. 
(Don Beedle) Annual Site Worker Training Lee McDaniel- Fluor Daniel 
expired on 23 July 98, and was still working R. Schairbaum - Petro Env. Tech. 

within the SWU. Mary Eleton - Fluor Daniel 

Petro placed 18 loads of Cat 1 and Cat 2 Dave Williams - Petro Env. Tech. 
materials without spreading and smooth Bill Zebick - Fluor Daniel 
drum rolling at the end of the work day. R. Schairbaum - Petro Env. Tech. 

Dan Bodine - GeoSyntec 

Dave Williams - Petro Env. Tech. 
Bill Zebick - Fluor Daniel 
R. Schairbaum - Petro Env. Tech. 
Dan Bodine - GeoSyntec 

Petro Env. Tech. is currently placing clay 
from a stockpile where conformance 

testing has not been completed. I 

002 

Date 

30-Jul-98 

4-Aug-98 

4-Aug-98 

13-Aug-98 

18-Aug-98 

19-Aug-98 

003 

Originator 

Dave Williams 

Dave Williams 

Dave Williams 

Dave Williams 

Dave Williams 

Dave Williams 

004 

005 

006 

I 

Location 

Cell 2 

Cell 2 

SP-5 

swu 

Cell 1 

Borrow Area 

I I I 

GQ04091PEl-NCR.XLS 1 1211 8/98 



Petro Environmental Technologies 
Nonconformance Reports 

Acknowledgement of 
Nonconformance 

Dave Williams - Petro Env. Tech. 
Lee McDaniel - Fluor Daniel 
R. Schairbaum - Petro Env. Tech. 
Reinhard Friske - Fluor Daniel 

Dave Williams - Petro Env. Tech. 
Lee McDaniel - Fluor Daniel 
R. Schairbaum - Petro Env. Tech. 
Mary Eleton - Fluor Daniel 

Marc Micochero - Solmax 
Dave Williams - Petro Env. Tech. 
Mike Godber - Fluor Daniel 
R. Schairbaum - Petro Env. Tech. 
Bill Zebick - Fluor Daniel 
Dan Bodine - GeoSyntec 

Marc Micochero - Solmax 
Dave Williams - Petro Env. Tech. 
Mike Godber - Fluor Daniel 
R. Schairbaum- Petro Env. Tech. 
Bill Zebick - Fluor Daniel 
Dan Bodine - GeoSyntec 

NCR 
Number Description of Problem 

Earth staples that were used to tie-into the 
previously constructed HDPE lined ditch at 

D119, penetrated into and through the 
HDPE liner. 

Feature of Work .ocatlon 

swu 

swu 

Originator 

Dave Williams 

Date 

26-Aug-98 007 Construction of 
Interceptor Ditch #1 

Dave Williams Excavation of "soft spot" 
adjacent to haul rd. 

Excavation of a soft area to replace with 
compactable material exceeded the 3 k1 
foot requirement as specified in 3.2.D of 

Tech. Spec. Section 02205. 

Solmax deployed geomembrane liner 
material across the toe of the East Slope 
and ended the work day without seaming 

this panel. 

008 4-Sep-98 

009 17-Sep-98 Mark Micocherc Cell 2 Installation of 
geosynthetics (secondary) 

~~ 

Cell 2 Visqueen was not covering one roll of GCL 
material adjacent to the East Drainage 

Swale east of Cell 2 to protect from 
precipitation events. 

010 21 -Sep-98 Mark Micocherc Installation of 
geosynthetics (secondary) 

~~ 

Mark Micocherc Installation of 
geosynthetics (secondary) 

Marc Micochero - Solmax 
Mike Godber - Fluor Daniel 
R. Schairbaum - Fluor Daniel 
Bill Zebick - Fluor Daniel 
Dan Bodine - GeoSyntec 

01 1 21 -Sep-98 Cell 2 Some temporary patches across the cell 
floor were not completly seamed as 

required. 
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SWU EXCAVATION/OSDF (PHASE II) PROJECT 
Subcontract No. FSC 614; Project Nos. 20102/20402 

Petro Environmental Technologies, Inc. 

NONCONFORMANCE REPORT FORM 
NOTICE OF NONCONFORMANCE 

To: (Contractor/Subcontctor) 

Dave Williams, General Superintendent 

Petro Environmental Technologies, Inc. 

2 0 6 4  

Nonconformance Notice No.: 001 

Date: July 30, 1998 

Time: 7:OO a.m. 

CONTRACTOR: Your attention is directed to the following occurrence of nonconformance: 

Location & Feature of Work Cell 2 - Identifying clay stockpiles for CQC Conformance TestingClay Placement 

Description of Problem (Include contract specification/plan/drawing or FDF reference): 

Per paragraph 3.06.A of Technical Specification Section 02225, Petro Environmental must identify sources and 
quantities of clay liner material at least 15 days prior to use to permit conformance of the material by the CQC 
Consultant. Additionally, Petro Environmental is currently placing clay from a stockpile where conformance 
:esting has not yet been completed. 

able Cause of Problem: 'cop Environmental is not producing sufficient quantities of clay sources to meet the clay placement demand, 
Jibrefore, cannot identlfy and provide stockpile sources to permit conformance testing by the CQC Consultant a 
ninimum of 15 days prior to anticipated use. 

3ow and When Problem Was Located (Include estimate of how long the problem has existed): 

'etro Environmental started placing clay from Stockpile #3 on 7/29/98 at approximately 3:OO p.m. The decision to 
)lace clay from this stockpile at Petro Environmental's own risk was made by the General Superintendent. 

iuggested Corrective -4ction: 

'etro Environmental needs to increase its clay production to meet the clay placement demands in Cell 2 and to 
irovide sufficient testing time for &e CQC Consultant. 

hggested Method to Prevent Future Similar Problems: /- 

'etro Environmental needs to operate 2 soil screeners on a full-time basis to increase daily production quantities. 

:ontractor Action Taken: 

'etro Environmental is currently placing clay from Stockpile #3 at their own risk, and are makmg provisions to 
perate soil screeners full time to increase daily clay production quantities. 

. . .  

000348 



08120 Receipt Acknowledged: Date:' ,70 lq4$ Time: 

Dave Williams, General Superintendent 
Petro Environmental Technologies, Inc. 

Construction ganager 
Fluor Daniel Fernald 

. *  < 
F:\CUR-JOBS\WC7-024\QUALCTRLWONCNFRM\DEF-NCE.00 1 

Petro Endronmental Technologies. Inc. 

GeoSyntec, Inc. 

000349 



,e 
S W U  EXCAVATION/OSDF (PHASE XI)  PROJECT 
Subcontract No. FSC 614; Project Nos. 20102/20402 

Petro Environmental Technologies, Inc. 

NONCONFORMANCE REPORT FORM 
NOTICE OF NONCONFORMANCE 

2 0- 6 4- 

To: (Contractor/Subcontractor) Nonconformance Notice No.: 002 

Dave Williams, General Superintendent 

Petro Environmental Technologies, Inc. 

Date: August 4, 1998 

Time: 3:00 p.m. 

CONTRACTOR: Your attention is directed to the following occurrence of nonconformance: 

Location & Feature of Work: Cell 2 - Identifying clay stockpiles for CQC Conformance Testing/Clay Placement 

Description of Problem (Include contract specificatiodpladdrawing or FDF reference): 

Per paragraph 3.06.A of Technical Specification Section 02225, Petro Environmental must identify sources and 
q u t i t i e s  of clay liner material at least 15 days prior to use to permit conformance of the material by the CQC 
Consultant. Additionally, Petro Environmental is currently placing clay from a stockpile where conformance test- 
ing has not yet been completed. 

ble Cause of Problem: 

nvironmental is not producing sufficient quantities of clay sources to meet the clay placement demand, 
kelefore, cannot identify and provide stockpile sources to permit conformance testing by the CQC Consultant a 
minimum of 15 days prior to anticipated use. 

s o w  and When Problem Was Located (Include estimate of how long the problem has existed): 

Petro Environmental srmed placing clay from Siockpile $4 on 8,398.  The decision to place clay from this srock- 
piie at Petro Environmental's own risk was made oy the Generai superintendent. 

Suggested Correcrive -4crion: 
/ 

Suggested Method to Prevent Future Similar Problems: 

Petro Environmental needs to operate 2 soil screeners on a full-time basis to increase daily production quantities. 
A third soil screener may need to be made operational. as well as possibly operating 6 or 7 days per week. 

Contractor Action Taken: 

3e:ro Environmental is ccrently placing c!ay from Stoc!qi!e -11 at their m - n  i sk .  and art: mzking provisicns :c 
all on-site soil screeners (3) full time to increase daily clay production quantities. 



~~ 

I 

~ 

- iDF%ep/CQC Rep Comments: 

-. 
Receipt Acknowledged: Dare: 0 / Y / E  iime: /7. ZJ- 

C L J !  
Dave Williams. General Superintendent 
? s o  Environmenrd Tzckioiogies. Inc ! Pzro Environmental Tec,hnolugies. inc. 

@m Consultant Field Monitor 
GeoSyntec. Inc. - 1 Fluor Daniel Femald 

f" '  , 

000351 
. .I !I 
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SWU EXCAVATION/OSDF (PHASE 11) PROJECT 
Subcontract No. FSC 614; Project Nos. 20102/20402 

Petro Environmental Technologies, Inc. 

NONCONFORMANCE REPORT FORM 
NOTICE OF NONCONFORMANCE 

To: (Contractor/Subcontractor) Nonconformance Notice No.: 005 

Dave Williams, General Superintendent Date: August 18, 1998 

Petro Environmental Technologies, Inc. Time: 7:30 a.m. 

CONTRACTOR: Your attention is directed to the following occurrence of nonconformance: 

Location & Feature of Work: OSDF Cell 1 - Placement of impacted materials 

Description of Problem (Include contract specification/plan/drawing or FDF reference): 

Paragraph 6.9 of the Impacted Material Placement Plan requires that at the end of each working day, exposed im- 
pacted material surfaces shall be spread and smooth drum rolled to seal the surface to protect against excessive in- 
filtration and to control fugitive dust emissions. Additionally, paragraph 8.3.1 of the Impacted Material Placement 
Plan requires that after spreading and initial compaction of Category 2 materials, Category 1 material shall be 
spread over the Category 2 material, spread and compacted. La end of the work day on August 17, 1998, Petro Environmental placed 18 loads of Category 1 and 2 loads of 
Category 2 materials without spreading and smooth drum rolling at the end of the work day. These materials were 
left in stockpiles and the Category 2 material was not subsequently covered with Category 1 material as required. 

i 

Probable Cause of Problem: 

Petro Environmental’s overloaded the capabilities of the OSDF Cell’s resources for this day and hauled beyond the 
normal ending time, thereby preventing cell personnel fiom being able to comply with IMPP requirements. 

How and When Problem Was Located (Include estimate of how long the problem has existed): 

FDF’s Kevin Harbin informed Petro Environmental of the developing problem at the end of the ,work day. 

Suggested Corrective Action: 

All of the Category 1 and 2 material stockpiles must be spread and compacted prior to beginning placement activi- 
ties on August 18, 1998. 

Suggested Method to Prevent Future Similar Problems: 

Petro Environmental needs to improve communication between the SWU and the OSDF Cell 1 in order to ensure 
that the cell’s resources are not overloaded, thereby preventing cell personnel from being able to spread, compact 

00th drum roll materials placed at the end of each work day. The Cell 1 Area Manager needs to communi- 
the SWU Area Manager and cease daily hauling operations to permit sufficient time near the end of the 
to properly handle the previously impacted materials in conformance with the IMPP. 

00035% 



Contractor Action Taken: 

Petro Environmental will properly address the stockpiles placed'on August 17, 1998 prior to initiating place 
ac".vities on August 18, 1998. 

FDF Representative's Comments: 

Receipt Acknowledged: Date: / 9  m i m e :  07.' q.5' 
( 3 '  

" 

Dave Williams, General Superintendent 
Petro Environmental Technologies, Inc. Petro Environmental Technologies, Inc. 

9 4 5  4 . d  
Construction Manage  William Zebick 
Fluor Daniel Fern& 

CQC Representative, Dan Bodine 
GeoSyntec Consultants, Inc. 

F:\CUR-JOBS\WC7-024\QUALCTRLWONCNFRMU)EF_NTCE.005 

, I  
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SWU EXCAVATION/OSDF (PHASE 11) PROJECT 
Subcontract No. FSC 614; Project Nos. 20102/20402 

Petro Environmental Technologies, Inc. 

NONCONFORMARTCE REPORT FORM ' 
NOTICE OF NONCONFORMANCE 

To : (Contr,- -or/Subcontractor) Nonconformance Notace Jo.: 006 

Dave Williams, General Superintendent Date: August 19: 1998 

Petro Environmental Technologies. Inc. Time: 4:30 p.m. 

CONTRACTOR: Your attention is directed to the following occurrence of nonconfoqance: 

Location & Feature of Work: Borrow Area - Identifying clay stockpiles for CQC Conformance Testing/Clay 
Placement 

Description of Problem (Include contract specification/plan/drawing or FDF reference): 

Per paragraph 3.06..4 of Technical Specification Section 02225, Petro Environmental must identi@ sources and 
quantities of clay liner material at least 15 days prior to use to permit conformance of the material by the CQC 
Consultant. Additionally. Petro Environmental is currently placing clay from a stockpile where conformance test- 
ing has not yet been completed. 

P m l e  Cause of Problem: 

Ptcla Environmental is not producing sufficient quantities of clay sources to meet the clav placement demand. 
therefore, cannor identify and provide stockpile sources to permit conformdnce testing by &e^CQC Consultant a 
minimum of 15 days prior to anticipated use. 

How and When Problem Was Located (Include estimate of how long the problem has existed): 

Petro Environmental started placing clay from Stockpile $8 on 8/19/98. The decision to place clay fiom t h s  stock- 
pile ar Petro Environmental's own risk was made by the General Superintendent. 

Suggested Corrective Action: 

Petro Environmental needs to increase its clay production to meet the clay placement demands in Cell 2 and IO 

provide sufficient testing time for the CQC Consultant. 

Suggested Method to Prevent Future Similar Problems: 

Petro Environmental needs to operate 2 soil screeners on a full-time basis to increase daily production quantities. 
-4 'third soil screener may need to be made operational, as well as possibly operating 6 or 7 days per week. 

Contractor Action Taken: 

0. "0" all on-site soil screeners (3) full time to increase daily clay production quantities. 
vironmental is currently placing clay from Stockpile #8 at their own risk, and are making provisions to 

000354 



6lW 6ep/CQC Rep Comments: 

/--- 

Receipt Acknowledged: Date: Time: l75f 
i/ 

n n 

Dave Wil l iks ,  General Superintendent 
Petro Environmental Technologies. Inc. 

' 1  Construction Manager ~ 6 
Fluor Daniel Femald 

.. 'L 
Z '  . .  

F:\CUR-JOBSWHASEI~QU~CTRLWONCNFRM\DEF-NTCE.OO~ 

J A c h a r  Schairbaum, QA Manager 
Petro Environmental Technologies, Inc. -j 

CGCwConsultant geld Mostor 
GeoSyntec, Inc. 



SWU EXCAVATION/OSDF (PHASE II) PROJECT 

Petro Environmental Technologies, Inc. 
Subcontract No. FSC 614; Project Nos. 20102/20402 - 

NONCONFORMANCE REPORT FORM 
NOTICE OF NONCONFORMANCE 

To: (Contractor/Subcontractor) Nonconformance Notice No.: 009 

Mark Micochero. Solmay Superintendent Date: September 17, 1998 

Petro Environmental Technologies, Inc. Time: 1O:OO a.m. 

CONTRACTOR: Your attention is directed to the following occurrence of nonconformance: 

Location & Feature of Work: OSDF Cell 2 - Installation of geosynthetics (secondary layer) 

Description of Problem (Include contract specification/plan/drawing or FDF reference): 

Paragraph 3.01 .C.1 of Technical Specification Section 02770 states that geomembrane panels shall be immediately 
seamed after its placement. On September 16, 1998, Solmax deployed geomembrane liner material across the toe 
of the East Slope and ended the work day without seaming this panel. 

Probable Cause of Problem: 

Solmax did not allow enough time at the end of the day to permit seaming of this panel, does not have enough op- 
ng welding equipment (Le. - wedge welders), andor lacks enough personnel to deploy both geosynthetic clay 

r material and geomembrane liner of sufficient quantities and have it all seamed by the end of the work day. 

How and When Problem Was Located (Include estimate of how long the problem has existed): 

Petro Environmental, FDF, and GeoSyntec noted the problem at the end of the work day on September 16, 1998. 

Suggested Corrective Action: 

Solmax needs to better plan and coordinate the deployment of geomembrane sheet to provide enough time to per- 
mit welding of deployed sheets by the end of the work day, provide more wedge welding equipment in addition to 
the one that is currently beiiig rented, andor provide additional skilled personnel to ensure that all deployed sheets 
can be welded by the end of each day of work. 

Suggested Method to Prevent Future Similar Problems: 

Petro Environmental recommends that Solmax: better plan and coordinate the workday's activities to permit de- 
ployment of sufficient quantities of both GCL and geomembrane liner material and still seam all deployed GML 
material, obtain additional wedge welders from' Solmax capable of fusion welding the GML in accordance with 
contract specifications, and provide additional skilled personnel capable of deploying sufficient quantities of the 
geosynthetic materials and operating the additional welding equipment needed to complete these associated tasks. 

000 3.56 



-.e Conkctor  Action Taken: 

Petro Environmental has informed Solmax of this problem and instructed their personnel to weld the previousl: 
deployed geomembrane sheet as soon as possible and to ensure that all measures are taken to prevent this prob 

.from re-occurring in the future. 

?A 
! 

Receipt Acknowledged: Date: 4 I *\-. Time: \"..\O 

Artz1... V U K M h b r r L  
Marc Micochero, Solmax Superintendent 
Petro Environmental Technologies, Inc. 

z 

Dave Williams, General Superintendent 
Petro Environmental Technologies, Inc. 

- 
QA Team Leader, M w o d b e r  / 

Fluor Daniel Femald 

. : i; *$ . .  . . , e  .. 
F:\CUR-JOBSWHASEInQUALCTRLWONCNF~EF_NTCE.009 

m c h a  d Schairbaum, OA Manager 
Petro k nvironmental Technologies, Inc. 

- -  AG/fU% 4 . 5 - 1  -733 

Construction Manager,%illiam Zebick 
Fluor Daniel Femald 

GeoSyntec Consultants, Inc. 



SWU EXCAVATION/OSDF (PHASE 11) PROJECT 
Subcontract No. FSC 614; Project Nos. 20102/20402 

Petro Environmental Technologies, Inc. 
-. 

- -  

NONCONFORMANCE REPORT FORM 
NOTICE OF NONCONFORMANCE 

To: (Contractor/Subcontractor) Nonconformance Notice No.: 01 1 

Mark Micochero, Solmax Superintendent 

Petro Environmental Technologies. Inc. 

Date: September 21 , 1998 

Time: 5:30 p.m. 

CONTRACTOR: Your attention is directed to the following occurrence of nonconformance: 

Location & Feature of Work: OSDF Cell 2 - Installation of geosynthetics (secondary layer) .- 

Description of Problem (Include contract specification/plan/drawing or FDF reference): 

Paragraph 3.01 .C.1 of Technical Specification Section 02770 states that geomembrane panels shall be immediately 
seamed after its placement. On September 19, 1998, Solmax continued deployment of geomembrane liner material 
across the floor of OSDF Cell 2 (Panel Nos. 3 1-42), as well as some temporary patches and did not fully complete 
all necessary seaming. Additionally, south of the tie-in location there is a 2 2 4 .  cap strip, and on both sides of the 

Berm between Cells 2 and 3, there are approximately 250-ft. of cap strips. None of these cap strips, and 
rous patches have been extrusion welded. As a result, the underlying geosynthetics have become damaged. 

Probable Cause of Problem: 

Solmax has failed to complete all required seaming and detail work as required by the technical specifications. 
This problem is due to lack of attention to what needs to be completed to protect the underlying geosynthetics, and 
lack of enough personnel andor direction by the Superintendent to ensure that all such work is completed. 

How and When Problem Was Located (Include estimate of how long the problem has existed): 

Petro Environmental, FDF, and GeoSyntec noted the problem at the end of the work day on September 19, 1998. 

Suggested Corrective Action: 

Solmax shall make all repairs as required by NCR No. 010, as well as complete all remaining detail work prior to 
being permitted to deploy additional geosynthetic material. Additionally, Solmax needs to make a commitment to 
detailing all deployed GML, as well as all patches, the day of deployment, particularly in areas prone to ponding of 
surface water (i.e. - withm the drainage corridor). Particular attention also needs to be made to ensure that all 
GML is properly lapped so as.to prevent surface water runon from running beneath deployed panels. Additionally, 
Solmax needs to better plan and coordinate the deployment of geomembrane sheet to provide enough time to per- 
mit welding of deployed sheets by the end of the work day, provide more seaming equipment, and/or provide ad- 
ditional skilled personnel to ensure that all deployed sheets can be welded by the end of each day of work. 

environmental 
teChXlO2Ogi- 
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Suggested Method to Prevent Future Similar Problems: 

Petro Environmental, GeoSyntec and FDF recommend that Solmax pay attention to the lapping of deployed sheet 
1:-kosynthetics -... and complete all GML detail work at the end 3f each work day to provide watertight se 

s u a c e  water (i.e. - within the drainage corridor). 
mt potential GCL hydration due to stomwater runori. This is particularly true in areas prone to 

Contractor Action Taken: 

Petro Environmental, GeoSyntec, FDF and Solmax nil.1 jointly identify GML locations requiring re-workhepairs 
and list which repairs shall be given the highest priority. 

FDF Rep/CQC Rep Comments: 
- .  - . .  . -  

Receipt Acknowledged: 

. .  

f- n - V-T CT: 1 J W - A  7 aQ 
' h r c  Micochero. Solmax Superinrendent 
?ex0 Environmental Technologies. Inc. Petro Environmenral Technologies. Inc. 

?en0 Environmental Technologies. Inc. Fluor Daniel Fernald 

- 

- 
C@ Managing Engineer, Dan Bodine 
GeoSyntec Consultants. Inc. 

0 
Fluor Daniel Fernald 

C '  - 



2 0 6 4  SWU EXCAVATION/OSDF (PHASE IT) PROJECT 
Subcontract No. FSC 614; Project Nos. 20102/20402 

Petro Environmental Technologies, Inc. 

NONCONFORMANCE REPORT FORM 
NOTICE OF NONCONFORMANCE 

‘0: (Contractor/Subcontractor) Nonconformance Notice No.: 010 

lark Micochero, Solmax Superintendent Date: September 21, 1998 

etro Environmental Technologies, Inc. 

‘ONTRACTOR: Your attention is directed to the following occurrence of nonconformance: 

Time: 5:30 p.m. 

ocation & Feature of Work: OSDF Cell 2 - Installation of geosynthetics (secondary layer) . 

escription of Problem (Include contract specificatiodpladdrawing or FDF reference): 

vagraph 2.30.B of Techca l  Specification Section 02772 states that GCL materials shall be protected fi-om 
oisture, deleterious conditions, etc. There is currently one roll of GCL material adjacent to the East Drainage 
wale east of Cell 2 that is currently not covered by visqueen to protect from precipitation events, particularly on 
e ends. Additionally, visqueen covering the GCL stockpile adjacent to the aggregate stockpile in Cell 3 was not 
:c ed and permitted rain to accumulate on the stockpiled rolls of material. d aphs 3.03.G & I of Technical Specification Section 02772 states: Prevent hydration of the bentonite core 
ior to completion of construction of the liner system, and cover and protect the edges of GCL from hydration due 
stormwater runon. Hydrated GCL has been identified as follows: Along the drainage corridor under GML pan- 

s s-25 to s-28 (-240 e.’); under GML panels s-35 to s-37, & s-41 to S-42 (-1,800 e.’) along the Cell l/Cell 2 
:-in point; and -150 ft.’ of GCL left exposed on the south side of the Intercell Berm between Cells 2 and 3. Ad- 
tionally, there are numerous heat patches made on the GML which did not provide a watertight seal, therefore, 
ere is the likelihood of hydrated GCL under these locations as well. 

robable Cause of Problem: 

t the tie-in location, Solmax failed to properly lap the GML such that the Phase I GML was lapped over the Phase 
GML, therefore, surface water running off the Intercell Berm at this location ran directly beneath the Phase I1 
ML. This thereby permitted hydration of the underlying GCL over a large area. Along the drainage corridor, the 
itches were simply heat sealed, but never welded into place, thereby pennitting water to flow into the non- 
atertight seam and hydrate the GCL. At the Cell 2/3 Intercell Bern, the GCL was simply not covered with GML 
rolled back beneath the deployed GML such that it was not exposed. 

ow and When Problem Was Located (Include estimate of how long the problem has existed): 

:tro Environmental, FDF, and GeoSyntec noted the problems on September 2 1, a1 998, following significant rains 
at occurred on Sunday, September 20, 1998. Additionally, similar GCL hydration problems have previously oc- 

as noted and identified in Petro Environmental’s NCR No. 009. 



Suggested Corrective Action: 

Solmax will need to cut the GML and expose all hydrated portions of the previously deployed GCL. The dama 
7-  ‘ions shall then be removed and discarded, the subgrade permitted to dry out, and then GCL re-deployed 
c -esponding locations. After replacement patches have been deployed, bentonite granules shall be placed 
tween the GCL seams, and then the corresponding GML sections rep+ed and extrusion welded into place per 
Technical Specification Section 02770. Additionally, locate any potentially damaged GCL beneath temporary 
GML patches and replace as necessary and finally, complete all GML repairs (i.e. - extrusion weld) to prevent this 
problem fiom re-occurring in the future. 

.$ 

. - .._ . ._ 

Suggested Method to Prevent Future Similar Problems: 

Petro Environmental, GeoSyntec and FDF recommend that Solmax complete all detail work on the GML at the 
end of each work day to provide watertight seals and prevent potential GCL hydration due to stormwater nib-. 

Contractor Action Taken: 

Petro Environmental, GeoSyntec, FDF, and Solmax will mark all hydrated GCL areas on the *GML material to en- 
sure that all hydrated areas have been identified and repaired. This NCR will not be resolved Until all identified 
hydrated GCL areas have been repaired and the corresponding GML repaidpatches completed in accordance with 
Technical Specification Section 02770. 

FDF Rep/CQC Rep Comments: 

. .  

Receipt Acknowledged: Date: *A 7 . C K  1 - Time: 7 ’, 5 

crjg_rL?-T. \rc 1 jv,P):-l.Jf& 

Marc Micochero, Solmax Superintendent 
Petro Environmental Technologies, Inc. 

1 

Dave Williams, General Superintends 
Petro Environmental Technologies, Inc. 

dk/?%/#dL 
QA Team Lead&, k€& Godber 
f . br Daniel Fernald 

F:\CUR~JOBSWHASEInQUALCTRLWONCNFRMDEF~NTCE.OlO 
7 :  

I I  .. 

Jhchakd  Schairbaum, QA Manager 
Petro Environmental Technologies, Inc. 

4. 
Construction Managef7Willia.m Zebick 
Fluor Daniel Fernald 

c @C Managing Ezgineer, Dan Bodine 
GeoSyntec Consultants, Inc. 

(BQQ36r; 
environmental 
technologies 


