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During construction, Velsicol was 

required to maintain a strict field testing program to 

assure the completed containment walls met stipulated 

specifications. This report describes the installation of 

the containment walls and presents the implemented quality 

control/quality assurance program and derived field testing 

data. 



2.0 QUALITY ASSURANCE AND CONTROL PROGRAM 

2.1 SCOPE 

The specifications dealing with 

quality control/quality assurance (QA/QC) testing for 

containment wall construction are outlined in Sections 

6, 7, and 8 of the Technical Appendix to the Consent 

Judgement, and in Section Ps.7 of the Construction 

Contract Specifications approved by MDNR for the 

project. These specifications are presented in 

Appendix A. Certain of the requirements were completed 

prior to wall construction and documentation has been 

presented in two reports entitled: 

1 )  "Upgradient Containment Wall - Chemical Analyses of . 

Soil Samples - St. ~ o u i s ,  Michigann, 

Conestoga-Rovers & Associates Limited, July, 1982. 

2) "Permeability and Durability Testing of 

Soil/Bentonite Backfill Mix - St. Louis, Michigann, 
Conestoga-Rovers C Associates Limited, January 

1983. 

Both reports were submitted to and 

approved by EPA and MDNR prior to commencement of 

containment wall construction. 



The QA/QC program- implemented 

d u r i n g  c o n s t r u c t i o n  can be subdivided i n t o  t h r e e  major  

d i v i s i o n s  which a r e :  

i Cons t ruc t ion  pa ramete r s  

i i) Composition pa ramete r s  

iii) P e r m e a b i l i t y  t e s t i n g  

Each o f  t h e  d i v i s i o n s  a r e  

d i s c u s s e d  i n  t h e  fo l lowing s e c t i o n s .  

2 .2  CONSTRUCTION PARAMETERS 

T h i s  p o r t i o n  of  QA/QC program 

i n c l u d i n g  r e q u i r e d  f requency of t e s t i n g  was a s  

fo l lows:  

i )  Marsh Funnel V i s c o s i t y  T e s t i n g  

a) B e n t o n i t e  S l u r r y  - 4 t e s t s / 8  hours  i n  s l u r r y  

pond or a t  mixer 

- 4 t e s t s / 8  hours  i n  t r e n c h  

ii) Unit  Weight Tes t ing  

a) S l u r r y  - 1 t e s t / h o u r  i n  t r e n c h  

b )  B a c k f i l l  - 1 t e s t / h o u r  

i ii) Slump Cone 

a )  B a c k f i l l  - 1 t e s t / 2 5  c u b i c  y a r d s  of  b a c k f i l l  

mix 

4 



I n  a d d i t i o n ,  t h e  sand c o n t e n t  of 

s l u r r y  samples was determined whenever t h e  u n i t  weight 

of  s l u r r y  inc reased  s i g n i f i c a n t l y .  

2.3 COMPOSITION PARAMETERS 

This  p o r t i o n  of  t h e  QA/QC program 

i n c l u d i n g  f requency of  t e s t i n g  was a s  fo l lows:  

i )  F i l t r a t e  l3ss 

a )  S l u r r y  - 2 t e s t s / 8  hours  from t r e n c h  

ii) Methylene Blue T e s t  

a)  B a c k f i l l  - 4 t e s t s / 8  hours  on b a c k f i l l  mix 

iii) Gradat ion  

a)  B a c k f i l l  - 4 t e s t s / 8  hours  

I n  a d d i t i o n ,  t h e  pH o f  t h e  s l u r r y  

was monitored d u r i n g  s l u r r y  wa l l  c o n s t r u c t i o n .  

2 4 ON-S ITE - LABORATORY 

Velsicol i n s t a l l e d  and mainta ined 

an o n - s i t e  l a b o r a t o r y  i n  o r d e r  t o  conduct  t h e  QA/QC 



program d e s c r i b e d  i n  S e c t i o n s  2.2 and 2.3. The 

l a b o r a t o r y  was s i t u a t e d  i n  t h e  d e c o n t a m i n a t i o n  zone  

Sou th  o f  t h e  H e a l t h  and Hygiene t r a i l e r  a t  t h e  

n o r t h e a s t  c o r n e r  o f  t h e  s i te .  F i g u r e  2  i l l u s t r a t e s  t h e  

l o c a t i o n  o f  t h e  l a b o r a t o r y .  Fo l l owing  c o m p l e t i o n  o f  

c o n t a i n m e n t  w a l l  c o n s t r u c t i o n ,  t h e  l a b o r a t o r y  was 

d e c o n t a m i n a t e d  and removed f rom s i te .  

2.5 PERMEABILITY TESTING 

S h e l b y  t u b e  s amp le s  were c o l l e c t e d  

from t h e  i n s t a l l e d  c o n t a i n m e n t  wall and s u b j e c t e d  to  

t r i a x i a l  p e r m e a b i l i t y  t e s t i n g  i n  a c c o r d a n c e  w i t h  ASTM 

D-2850. ~ e s t i n g  was pe r fo rmed  on s ample s  c o l l e c t e d  

from t h e  w a l l  7 t o  10 d a y s  a f t e r  wall i n s t a l l a t i o n .  

Sampling s t a t i o n s  were l o c a t e d  a l o n g  t h e  a l i g n m e n t  o f  

t h e  comple ted  wall a t  i n t e r v a l s  o f  500 f e e t .  

2.6 QUALITY CONTROL PROGRAMS BY CONTRACTOR AND MDNR 

The s l u r r y  w a l l  c o n t r a c t o r  

conduc t ed  h i s  own QA/QC program f o r  t h e  i n i t i a l  p e r i o d  

o f  wall i n s t a l l a t i o n .  C o n t r a c t o r  QA/QC d a t a  c o l l e c t e d  

f o r  t h e  p e r i o d  J u n e  1 0  t o  J u n e  24 is i n c l u d e d  as 
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Appendix B .  Subsequent to June 24 t h e  c o n t r a c t o r  

d e l e t e d  h i s  QA/QC program and accepted  QA/QC d a t a  

generated  by Velsicol.  

The MDNR a l s o  performed q u a l i t y  

c o n t r o l  t e s t i n g  a t  i n t e r m i t t e n t  p e r i o d s  throughout 

c o n s t r u c t i o n .  Samples f o r  compos i t ion  t e s t i n g  were 

c o l l e c t e d ,  but  n o t  ana lyzed ,  a s  t h e  MDNR f a i l e d  to 

m o b i l i z e  a f i e l d  l a b o r a t o r y  f o r  t h i s  p r o j e c t .  



I 3.0 CONTAINMENT WALL INSTALLATION 

3 . 1  CLAY WORKING PLATFORM 

A c l a y  working p l a t f o r m  was 

I s p e c i f i e d  to  o v e r l i e  t h e  p e r i m e t e r  con ta inmen t  w a l l .  

D e t a i l s  o f  t h e  working p l a t f o r m  a r e  i l l u s t r a t e d  i n  

F i g u r e s  3 and 4. Clay  used to  c o n s t r u c t  t h e  p l a t f o r m  

was to  be compacted t o  a  minimum d e n s i t y  of  98% 
1 

Modif ied P r o c t o r  a t  a  m o i s t u r e  c o n t e n t  o f  -1% t o  +3% of  

optimum. A n u c l e a r  magne t i c  densometer  was used t o  

c o n f i r m  d e n s i t i e s  of  t h e  c o n s t r u c t e d  p l a t f o r m .  

* 
! 

I n s t a l l a t i o n  of  t h e  con ta inmen t  w a l l  d i d  n o t  beg in  

i u n t i l  t h e  p l a t f o r m  had r eached  t h e  s p e c i f i e d  d e g r e e  o f  

. compact ion .  A t o t a l  o f  1 1 3  t e s t s  were pe r fo rmed .  
i 

R e s u l t s  f o r  t h e  q u a l i t y  c o n t r o l  t e s t i n g  of t h e  working 

p l a t f o r m  are c o n t a i n e d  i n  Appendix C. F i g u r e  5 d e p i c t s  

t h e  t e s t i n g  l o c a t i o n s .  Most s t a t i o n s  were sarnpled more 

t h a n  one t i m e  a t  v a r y i n g  e l e v a t i o n s  w i t h i n  t h e  working 

p l a t f o r m .  
? 

Clay  r u n o f f  c o n t r o l  berms were 

also c o n s t r u c t e d  a long  t h e  p e r i m e t e r  of  t h e  p l a n t  s i t e  

and were s u b j e c t  t o  compact ion t e s t i n g .  The berms were 

c o n s t r u c t e d  us ing  c l a y  from t h e  p r o j e c t  borrow p i t  

compacted i n  12- inch l i f t s  to a  minimum d e n s i t y  o f  90% 

S t a n d a r d  P r o c t o r .  T e s t i n g  d a t a  f o r  t h e  p e r i m e t e r  berins 

a r e  a l s o  c o n t a i n e d  i n  Appendix C. 
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3.2 CONTAINMENT WALL ALIGNMENT AND DIMENSIONS 

A l l  c o n t a i n m e n t  w a l l s  were 

c o n s t r u c t e d  t o  a nominal  24- inch  w i d t h .  The s i t e  

p e r i m e t e r  wall was s p e c i f i e d  to  be  keyed a  nomina l  

d e p t h  o f  36 i n c h e s  i n t o  t h e  u n d e r l y i n g  c l a y  till. 

F i n a l  d e p t h s  o f  t h e  p e r i m e t e r  wall r anged  from 8.5 f e e t  

t o  27 f e e t ,  w i t h  an a v e r a g e  d e p t h  of  a p p r o x i m a t e l y  15 

f e e t .  V e r i f i c a t i o n  o f  key and t o t a l  w a l l  d e p t h  was 

conduc t ed  j o i n t l y  by CRA and MDNR s t a f f  a t  20 to  25 

f o o t  i n t e r v a l s  a l o n g  t h e  a l i g n m e n t  o f  t h e  w a l l .  

Appendix D p r e s e n t s  t h e  f i e l d  l o g  document ing  t h e  key  

and wall d e p t h s .  

3 .3  BENTONITE SLURRY COMPONENTS 

3.3.1 B e n t o n i t e  

The b e n t o n i t e  used on t h e  p r o j e c t  

was S l u r r y  G e l  8125 manufac tu red  by 

I n t e r n a t i o n a l  M i n e r a l s  and Chemical  C o r p o r a t i o n .  

A l l  s h i p m e n t s  o f  b e n t o n i t e  were documented w i t h  

w r i t t e n  C e r t i f i c a t i o n s  o f  Compliance.  C o p i e s  o f  

t h e s e  c e r t i f i c a t e s  are p r e s e n t e d  i n  Appendix E.  

I n  a d d i t i o n ,  CRA c o l l e c t e d  f o u r  

r e p r e s e n t a t i v e  s amp le s  of  b e n t o n i t e  f o r  a n a l y s i s  



by Michigan T e s t i n g  E n g i n e e r s  o f  D e t r o i t ,  

Michigan. Samples were t e s t e d  u s i n g  API 

S t a n d a r d  API-RB-13A. A l l  samples  were found t o  

comply w i t h  t h e  s t i p u l a t e d  s p e c i f i c a t i o n s .  T e s t  

r e p o r t s  f o r  t h e  f o u r  samples  a r e  c o n t a i n e d  i n  

Appendix F. 

3.3.2 Water 

Water used i n  t h e  mixing o f  t h e  

b e n t o n i t e  s l u r r y  was r e q u i r e d  t o  meet t h e  

f o l l o w i n g  s p e c i f i c a t i o n :  

a )  a  pH > 7.0 - 
b) Calcium c o n c e n t r a t i o n  < 500 ppm 

C )  o i l ,  o r g a n i c s ,  a c i d s ,  a l k a l i ,  s o l u b l e  s a l t s  

o r  o t h e r  d e l e t e r o u s  s u b s t a n c e  c o n c e n t r a t i o n  

<50 ppm each  

Water f o r  s l u r r y  mixing was 

o b t a i n e d  from t h e  C i t y  o f  S t .  Louis  p o t a b l e  

w a t e r  sys tem,  from a h y d r a n t  l o c a t e d  a t  t h e  

i n t e r s e c t i o n  o f  Watson S t .  and C e n t e r  S t .  

L imi ted  t e s t i n g  of  t h e  w a t e r  was conduc ted  by 

Envi ronmenta l  L a b o r a t o r y  S p e c i a l i s t s  Ltd. ,  

Owosso, Michigan,  and m e t  p r o j e c t  



specifications. Analytical data are contained 

in Appendix G. 

3 . 4  SLURRY MIXING 

The Contract Specifications 

stipulated the use of a continuous venturi type mixer 

that would mix dry bentonite and water and then pump 

the mixed slurry to holding ponds for final hydration 

of the bentonite. The containment wall contractor, 

prior to initiating wall construction, proposed to use 

a lightening or cyclone mixer and pump mixed slurry 

directly to the containment wall trench, thus 

eliminating the use of hydration ponds. CRA approved 

the mixing modification on May 23, 1983 contingent upon 

the availability of an adequate water supply and the 

acceptable performance of the mixer during the 

installment of the temporary containment wall which 

would be constructed first. The cyclone mixer 

performed satisfactorily during initial wall 

construction and was approved for use for all site 

containment wall construction. 



3.5 SLURRY TESTING 

The s l u r r y  was t e s t e d  b o t h  a t  t h e  

mixer  and f o l l o w i n g  d e l i v e r y  to  t h e  t r e n c h .  P a r a m e t e r s  

moni tored  were a p p a r e n t  v i s c o s i t y ,  u n i t  w e i g h t ,  sand  

c o n t e n t ,  f i l t r a t e  l o s s ,  and pH. 

P r i o r  to  i n s t a l l a t i o n  o f  t h e  

con ta inmen t  w a l l ,  i n i t i a l  t e s t s  were run  i n  t h e  f i e l d  

on p r e p a r e d  s l u r r y  samples .  T e s t  r e s u l t s  i n d i c a t e d  

t h a t  it would be e x t r e m e l y  d i f f i c u l t  t o  meet t h e  

o r i g i n a l  c o n t r a c t  s p e c i f i c a t i o n s  o f  an a p p a r e n t  

v i s c o s i t y  o f  4 0  seconds  Marsh, a  u n i t  weight  of  g r e a t e r  

t h a n  67 pounds p e r  c u b i c  f o o t  ( p c f ) ,  a  f i l t r a t e  loss o f  

l e s s  t h a n  15 cc i n  30 m i n u t e s ,  and s t i l l  m a i n t a i n  a  

workable  s l u r r y .  CRA, f o l l o w i n g  c o n s u l t a t i o n  w i t h  

MDNR, approved t h e  c o n t r a c t o r ' s  r e q u e s t  f o r  a  

m o d i f i c a t i o n  to  t h e  s p e c i f i c a t i o n  f o r  t h e  f o l l o w i n g  

p a r a m e t e r  v a l u e s .  

i )  Apparent  v i s c o s i t y :  40 t o  4 5  s e c o n d s  Marsh 

ii) U n i t  Weight: g r e a t e r  t h a n  64 pc f  

i ii) F i l t r a t e  l o s s :  less  t h a n  25 cc i n  30 m i n u t e s  

The a p p r o v a l  f o r  t h e  s p e c i f i c a t i o n  

change  was c o n t i n g e n t  upon f i e l d  o b s e r v a t i o n s  

i n d i c a t i n g  t h a t  t h e  s p e c i f i c a t i o n s  a s  r e v i s e d  produced 

a  good workable  s l u r r y .  



The c o n t r a c t o r  a l s o  r e q u e s t e d  t h a t  

t h e  s p e c i f i e d  sand  c o n t e n t  ( n o t  g r e a t e r  t h a n  15 

p e r c e n t )  f o r  t h e  s l u r r y  be i n c r e a s e d .  T h i s  r e q u e s t  was 

n o t  approved by CRA. 

Q u a l i t y  c o n t r o l  test  d a t a  f o r  a l l  

s l u r r y  c o n s t r u c t i o n  is c o n t a i n e d  i n  Appendix H.  

3 .6  BACKFILL CONSTRUCTION 

P r e - c o n s t r u c t i o n  t e s t i n g  a l o n g  t h e  

a l i g n m e n t  o f  t h e  s i t e  p e r i m e t e r  con ta inmen t  w a l l  had 

i n d i c a t e d  t h a t  some a r e a s  o f  s i t e  so i l s  were u n s u i t a b l e  

f o r  u s e  a s  w a l l  b a c k f i l l .  M a t e r i a l  f o r  b a c k f i l l  f o r  

t h e s e  a r e a s  would be o b t a i n e d  from t h e  P r o j e c t  bor row 

p i t .  During i n s t a l l a t i o n ,  impor ted  b a c k f i l l  was used 

e x c l u s i v e l y  i n  a l l  o f  t h e  downgrad ien t  p o r t i o n  o f  t h e  

con ta inmen t  w a l l  and between s t a t i o n s  9+10 and 10+70 

f o r  t h e  u p g r a d i e n t  p o r t i o n  o f  t h e  c o n t a i n m e n t  wall. 

Imported f i l l  was mixed w i t h  n a t i v e  so i l s  to  produce  a  

more s a t i s f a c t o r y  b a c k f i l l  between s t a t i o n s  0+00 and 

9+10 on t h e  u p g r a d i e n t  w a l l  p o r t i o n .  F i g u r e  6 

i l l u s t r a t e s  t h e  p o r t i o n s  o f  t h e  s i t e  perimeter 

c o n t a i n m e n t  w a l l  c o n s t r u c t e d  w i t h  impor ted  b a c k f i l l .  





Mixing of  t h e  b a c k f i l l  was 

accompl i shed  w i t h  a  t r a c k e d  d o z e r  f o l l o w i n g  s l u i c i n g  o f  

t h e  b a c k f i l l  m a t e r i a l  w i t h  s l u r r y  pumped from t h e  

mixer .  P e r i o d i c a l l y ,  d r y  b e n t o n i t e  was added t o  t h e  

b a c k f i l l  by f ron t -end  l o a d e r ,  e i t h e r  t o  r e d u c e  s lump or 

to  e n s u r e  t h e  b a c k f i l l  b e n t o n i t e  c o n t e n t  met t h e  

s p e c i f i e d  t h r e e  p e r  c e n t  d r y  weight  r e q u i r e m e n t .  The 

p r a c t i c e  o f  adding  d r y  b e n t o n i t e  was e l i m i n a t e d  i n  

mid-July a s  p a r t  o f  a d d i t i o n a l  d u s t  r e d u c t i o n  and 

c o n t r o l  measures  implemented by t h e  c o n t r a c t o r .  

3 . 7  BACKFILL TESTING 

T e s t i n g  was performed on samples  

o f  mixed b a c k f i l l  p r i o r  t o  p lacement  i n t o  t h e  t r e n c h .  

T e s t i n g  p a r a m e t e r s  i n c l u d e d  u n i t  w e i g h t ,  slump, 

g r a d a t i o n ,  and b e n t o n i t e  c o n t e n t .  

S p e c i f i e d  pa rame te r  l i m i t s  were a s  

f o l l o w s  : 

U n i t  weight :  

Slump : 

G r a d a t i o n :  

no less t h a n  15 p c f  g r e a t e r  t h a n  

u n i t  weight  o f  s l u r r y  

2 i n c h e s  t o  6 i n c h e s  

g r e a t e r  t h a n  25 p e r c e n t  f i n e s  ( i e .  

g r e a t e r  t h a n  25 p e r c e n t  p a s s i n g  

Y200 s i e v e )  

B e n t o n i t e  Conten t :  3 p e r c e n t  by d r y  we igh t  



D e t e r m i n a t i o n  o f  u n i t  weight  was - 
conducted  us ing  a  mud b a l a n c e .  Slump was de t e rmined  by 

t h e  s l u ~ p  cone method i n  acco rdance  w i t h  ASTM C 

143-78. 

G r a d a t i o n  t e s t i n g  was o r i g i n a l l y  

s p e c i f i e d  t o  be performed on a  200 gram sample i n  t h e  

f o l l o w i n g  manner: 

i d e s s i c a t e  sample  

ii ) weigh sample 

iii) p a s s  t h rough  #200 s i e v e  

i v )  r e d e s s i c a t e  sample 

V )  r eweigh  sample 

P r i o r  to  commencement o f  

c o n s t r u c t i o n ,  f i e l d  t e s t i n g  i n d i c a t e d  t h a t  t h e  

s p e c i f i e d  p r o t o c o l  was time consuming to  t h e  p o i n t  t h a t  

i t  would be d i f f i c u l t  to comple t e  t h e  r e q u i r e d  

f r e q u e n c y  o f  t e s t i n g  i n  an e f f i c i e n t  manner. The 

method a l s o  produced r e l a t i v e l y  l a r g e  v a r i a n c e s  i n  

d u p l i c a t e  tes ts .  A f t e r  c o n s u l t a t i o n  w i t h  t h e  MDNR, CRA 

r e v i s e d  t h e  t e s t i n g  p r o t o c o l  t o  a  wash-sieve a n a l y s i s  

whereby t h e  sample was d r i e d ,  weighed,  washed w i t h  

c l e a n  w a t e r  t h rough  a  #200 s i e v e  and t h e n  r e d r i e d  and 

reweighed.  



B e n t o n i t e  c o n t e n t  was to  be 

de t e rmined  us ing  t h e  Methylene B l u e  test  r e f e r e n c e d  a s  

API-RP-133, 1978. During p r e c o n s t r u c t i o n  q u a l i t y  

c o n t r o l  t e s t i n g ,  CRA de te rmined  t h a t  t h e  Methylene Blue  

t e s t  gave  a p p a r e n t  b e n t o n i t e  c o n t e n t s  o f  3.5 t o  6 

p e r c e n t  by d r y  we igh t  f o r  premixed s i t e  s o i l / b e n t o n i t e  

m i x t u r e s  a c t u a l l y  c o n t a i n i n g  a p p r o x i m a t e l y  3  p e r c e n t  

b e n t o n i t e  by d r y  weight .  T h i s  d i s c r e p a n c y  was due  to  

t h e  c a t i o n  exchange c a p a b i l i t y  o f  n a t u r a l  c l a y s  p r e s e n t  

i n  t h e  n a t i v e  s i t e  soils. On t h i s  b a s i s ,  q u a l i t y  

c o n t r o l  t e s t i n g  was performed i n  o r d e r  to m a i n t a i n  t h e  

b e n t o n i t e  c o n t e n t  a s  de t e rmined  by t h e  Methylene Blue  

test  i n  t h e  r a n g e  o f  3.5 t o  6 p e r c e n t  by wet we igh t .  

W e t  we ight  d e t e r m i n a t i o n  was performed a s  t h e  r e s u l t s  

were c o n s e r v a t i v e  and would u n d e r e s t i m a t e  t h e  b e n t o n i t e  

c o n t e n t .  

Q u a l i t y  c o n t r o l  d a t a  f o r  a l l  

b a c k f i l l  c o n s t r u c t i o n  a r e  c o n t a i n e d  i n  Appendix I .  

3.8 CONTAINMENT WALL CAP 

The c l a y  f o r  t h e  con ta inmen t  w a l l  

c a p  was impor ted  from t h e  p r o j e c t  borrow p i t  and 

compacted to  a  minimum d e n s i t y  o f  90% Modif ied P r o c t o r .  

Capping o f  t h e  con ta inmen t  w a l l  was done i n  c o n j u n c t i o n  



w i t h  t h e  g r a d i n g  and capp ing  o f  t h e  remainder  of  t h e  

s i t e .  

3.9 PERMEABILITY TESTING 

T r i a x i a l  p e r m e a b i l i t y  t e s t i n g ,  i n  

acco rdance  w i t h  ASTM D-2850, was performed on samples  

e x t r a c t e d  from t h e  i n s t a l l e d  con ta inmen t  walls. 

Samples were c o l l e c t e d  i n  2- foot  l ong  She lby  t u b e s  a t  

i n t e r v a l s  o f  500 l i n e a r  f e e t  a long  t h e  a l i g n m e n t  o f  t h e  

con ta inmen t  w a l l  7 t o  10 d a y s  a f t e r  each  s e c t i o n  of  

w a l l  had been completed.  F i g u r e  7 d e t a i l s  t h e  sample 

l o c a t i o n s .  Two samples  were c o l l e c t e d  from t h e  o i l  

c o n t a m i n a t i o n  a r e a  temporary  con ta inmen t  w a l l  and 14 

and 10 samples  from t h e  u p g r a d i e n t  and downgrad ien t  

p o r t i o n  o f  t h e  s i t e  p e r i m e t e r  con ta inmen t  w a l l ,  

r e s p e c t i v e l y .  T e s t  d a t a  a r e  d e t a i l e d  i n  Appendix J. 

The sample c o l l e c t e d  a t  S t a t i o n  

5+00 (UGW-106) y i e l d e d  a  p e r m e a b i l i t y  o f  1.2 x  10-7 

cm/sec, m a r g i n a l l y  g r e a t e r  t h a n  t h e  s p e c i f i e d  

p e r m e a b i l i t y  o f  1.0 x 10-7 cm/sec. An examina t ion  

o f  t h e  sample i n d i c a t e d  t h e  p r e s e n c e  o f  a  t h i n  sand  

l e n s e  w i t h i n  it. A d d i t i o n a l  samples  were c o l l e c t e d  

immedia te ly  to  e a c h  s i d e  of  t h e  o r i g i n a l  sample ,  and 

p e r m e a b i l i t y  t e s t i n g  i n d i c a t e d  compl iance  w i t h  

s p e c i f i c a t i o n s .  





Resampling was also conduc t ed  a t  

S t a t i o n  37+46 (DGW-114) where e x a m i n a t i o n  o f  t h e  sample  

r e v e a l e d  v i r g i n  s o i l  p r e s e n t  i n  t h e  t i p  o f  t h e  S h e l b y  

t u b e .  Two a d d i t i o n a l  s amp le s  were c o l l e c t e d ,  a t  

S t a t i o n s  37+46 and 37+48. Examina t ion  o f  t h e  S h e l b y  

t u b e  s amp le s  d i d  n o t  conf i r in  t h e  p r e s e n c e  o f  a s o i l  

l e n s e .  

3.10 REPAIR TO SECTION OF UPGRADIENT WALL 

Dur ing  t h e  c o n s t r u c t i o n  o f  t h e  

u p g r a d i e n t  p o r t i o n  o f  t h e  s i t e  p e r i m e t e r  c o n t a i n m e n t  

w a l l ,  a f a i l u r e  o f  t h e  t r e n c h  wall o c c u r r e d  be tweeen  

S t a t i o n s  26+40 t o  25+80. F i g u r e  8 d e p i c t s  t h e  l o c a t i o n  

o f  t h e  t r e n c h  wall f a i l u r e .  The f a i l u r e  o f  t h e  s l u r r y  

t o  s u p p o r t  t h e  t r e n c h  walls is a t t r i b u t e d  to  a  

t empora ry  l o w  l e v e l  o f  s l u r r y  w i t h i n  t h e  t r e n c h  and 

e x c e s s i v e  a c t i v i t y  by c o n s t r u c t i o n  equ ipment  w i t h i n  t h e  

immedia te  v i c i n i t y .  

T h i s  p o r t i o n  o f  t h e  s i t e  p e r i m e t e r  

c o n t a i n m e n t  wall was r e t r e n c h e d  on August  31, 1983 and 

r e t e s t e d .  Two sample s  were c o l l e c t e d  a t  S t a t i o n s  26+20 

and 26+00. T e s t i n g  i n d i c a t e d  p e r m e a b i l i t i e s  o f  less  

t h a n  1 x 10 -7 cm/sec and t h e  w a l l  was c o n s i d e r e d  

comple ted  a t  t h i s  t i m e .  





4.0 CONCLUSIONS 

It  is conc luded  t h a t :  

( i )  I n  a c c o r d a n c e  w i t h  t h e  p r o v i s i o n  o f  t h e  Consen t  

Judgement ,  Velsicol comple ted  c o n s t r u c t i o n  of  a  

s o i l / b e n t o n i t e  c o n t a i n m e n t  w a l l  a round  t h e  p e r i m e t e r  

o f  its former  S t .  L o u i s ,  Mich igan ,  p l a n t  s i t e .  

( i i )  A q u a l i t y  c o n t r o l / q u a l i t y  a s s u r a n c e  program was 

conduc ted  t h r o u g h o u t  t h e  con ta inmen t  w a l l  

c o n s t r u c t i o n  to  a s s u r e  compl i ance  w i t h  

s p e c i f i c a t i o n s .  I n  g e n e r a l ,  q u a l i t y  c o n t r o l / q u a l i t y  

a s s u r a n c e  was per formed a s  s t i p u l a t e d  by t h e  Consent  

Judgement .  I n  c e r t a i n  i n s t a n c e s ,  minor  v a r i a t i o n s  t o  

p r o t o c o l  or s p e c i f i e d  t e s t i n g  1 i m i  ts were implemented 

w i t h  MDNR a p p r o v a l  t o  accommodate s p e c i f i c  s i t e  

cond it i o n s .  

( iii) Data  produced by t h e  q u a l i t y  c o n t r o l / q u a l i t y  

. a s s u r a n c e  program c o n f i r m  t h a t  t h e  c o n t a i n m e n t  w a l l s  

were c o n s t r u c t e d  to  t h e  p h y s i c a l  and pe r fo rmance  

s p e c i f i c a t i o n s  s t i p u l a t e d  by t h e  Consent  Judgement  

and t h e  C o n s t r u c t i o n  S p e c i f i c a t i o n s  . 



All of Which is Respectfully Submitted 

CONESTOGA-ROVERS & ASSOCIATES LIMITED 

Richard G. Shepherd, P. Eng. 

Don Robinson 



APPENDIX A 

SECTIONS 6 , 7 , 8  AND EXHIBIT D OF CONSENT JUDGMENT; 

SECTION Ps.7 FROM CONTRACT SPECIFICATIONS 



CONTAINMENT WALLS 

6. Ve l s i co l  s h a l l  submit ,  f o r  review and s u b j e c t  t o  approva l  by 
EPA and Michigan, p lans ,  s p e c i f i c a t i o n s  and methods and 
techniques  o f  emplacement f o r  cont inuous containment w a l l s  
along t h e  e n t i r e  boundary of t h e  main P l a n t  S i t e  t o  c o n t r o l  
t h e  i n f i l t r a t i o n  o f  groundwater through,  and a b a t e  t h e  
f u r t h e r  migra t ion  of contaminants from, t h e  main P l a n t  S i t e .  
The containment w a l l s  s h a l l  be cons t ruc t ed  wi th in  V e l s i c o l  
p roper ty  l i n e s  of t h e  main P l a n t  S i t e ,  a s  shown in a t t a c h e d  
F igures  1 and 2. Upon approval  Ve l s i co l  s h a l l  c o n s t r u c t  and 
i n s t a l l  s a i d  containment wa l l s  in accordance w i t h  such p l a n s ,  
s p e c i f i c a t i o n s  and methods and techniques  of  emplacement. 
Such p lans  and s p e c i f i c a t i o n s  s h a l l  include but  no t  be 
l i m i t e d  t o  t h e  p rov i s ions  d e t a i l e d  in  Exhib i t  D ,  Containment 
Wall S p e c i f i c a t i o n s .  The containment wal l s  s h a l l  be 
cons t ruc t ed  t o  a minimum th i ckness  o f  twenty-one ( 2 1 )  i nches  
(nominal 2 4  i nches )  of s u i t a b l e  ben ton i t e  soi l  mix ture ,  o r  
equ iva l en t ,  achieving a permeabi l i ty  of 1 x 10'7 -/sect 
o r  l e s s ,  and s h a l l  b e  keyed a minimum of t h i r t y  ( 3 0 )  i nches  
(nominal 36 inches )  i n t o  t he  underlying till l a y e r .  I f  sand 
l e n s e s  having a minimum t h i c k n e s s  of 4 inches  a r e  found a long 
t h e  containment wall rou t e ,  t he  wall  s h a l l  be keyed t o  a 
minimum o f  t h i r t y  (30)  inches  (nominal 36 inches )  i n t o  t h e  
underlying till l aye r  beneath such sand l e n s e s .  S o i l s  
excavated a long  t h e  containment wal l  r o u t e  s h a l l  be v i s u a l l y  
examined by t h e  superv is ing  Zngineer in c o n s u l t a t i o n  wi th  
r e p r e s e n t a t i v e s  o f  EPA or Michigan and, i f  determined t o  be  
unsu i t ab l e  f o r  s l u r r y  wall  c o n s t r u c t i o n ,  s h a l l  be removed f o r  
d i s p o s a l  upon t h e  p l a n t  s i t e  wi thin  t h e  containment wal l s .  

7 .  The plans  and s p e c i f i c a t i o n s  which V e l s i c o l  i s  r equ i r ed  to  
develop pursuant  t o  Paragraph 6, above, s h a l l  i nc lude  
p rov i s ions  f o r  pre-construct  ion bor ings  and core  samplings 
( o r  backhoe excavat ion and sampl ing) ,  chemical t e s t i n g '  a long  
t h e  l i n e  of t h e  upgradient  w a l l ,  and c o n s t r u c t i o n  q u a l i t y  
c o n t r o l  and f i e l d  t e s t i n g  methods. Such a c t i v i t i e s  s h a l l  be 
designed t o  l o c a t e  sand l e n s e s ,  t o  l o c a t e  contaminated s o i l s  
on t h e  l i n e  o f  t h e  upgradient  wa l l ,  and t o  a s s u r e  proper  

. design and cons t ruc t ion  of t h e  containment walls. Chemical 
t e s t i n g  o f  s o i l  f o r  EBB, PBB,  t o t a l  DDT and Tris s h a l l  be 
conducted along the  l i n e  of t h e  upgradient  w a l l  a t  one 
hundred and f i f t y  (150) f o o t  i n t e r v a l s  a t  dep ths  below one 
( 1 )  foo t ,  us ing the  p ro toco l s  def ined  in Exh ib i t  C,  
Ana ly t i ca l  P ro toco l s  f o r  HBB, DDT, PBB and T r i s .  The t o p  of  
t h e  t i l l  and cons i s tency  of t h e  till t o  a dep th  of t h i r t y - s i x  
(36)  inches  s h a l l  be def ined  by bore ho le  t e s t i n g  w i t h  v i s u a l  
d e f i n i t i o n  and logging of t he  saoon sampling ( o r  backhoe 
excavat ion wi th  v i s u a l  d e f i n i t i o n  and logging of  t h e  open 
excava t ion)  a t  150 f o o t  c e n t e r s  along the  l i n e  of containment 
wal l  cons t ruc t ion .  



- 
Vels ico l  s h a l l  excavate t h a t  s o i l  ly ing  between the  
containment wa l l  and ad j acen t  roadways owned by t h e  C i t y  of  
S t ,  Louis (Watson S t r e e t ,  Center  Avenue, Washington Avenue 
and North Avenue) t o  a  one ( 1 )  f oo t  depth  and s h a l l  d i s p o s e  
of such s o i l s  upon the  p l a n t  s i t e  within t he  containment 
wal ls .  S o i l  below s u c h  one ( 1 )  foo t  depth l y i n g  between t h e  
containment w a l l  and ad jacen t  roadways owned by the  C i t y  of 
St. Leuis,  shown on Figure  E-1 t o  Exhibi t  E ,  Storm Sewer 
System, which is assumed t o  contain  s i g n i f i c a n t  l e v e l s  of 
chemical contaminat ion ( a s  determined by EPA, Michigan and 
Ve l s i co l  fol lowing chemical t e s t i n g  along the  l i n e  of the. 
upgradient  containment wal l  ) , s h a l l  be excavated and d i sposed  
of by V e l s i c o l  upon t!!e p l a n t  s i t e  within the  containment 
walls. The maximum depth o f  excavat ion s h a l l  be t o  t h e  t o p  
of the water t a b l e .  

I n  the  a r ea  where p r i v a t e  p rope r ty  a b u t t s  t he  main P l a n t  
S i t e ,  V e l s i c o l  s h a l l ,  i f  g ran ted  p e m i s s i o n  by t h e  owner o f  
such  proper ty ,  excavate  t h a t  so.il  ly ing  within  t h e  d r a i n a g e  
a r e a  o f  t h e  s t o r a  sewer on t h e  p r i v a t e  p rope r ty  on Watson 
S t r e e t ,  and t h a t  s o i l  ly ing  within the  l i m i t  of  f i f t y  ( 5 0 )  
f e e t  o u t s i d e  t h e  P l a n t  S i t e  on t h e  p r i v a t e  p rope r ty  a d j a c e n t  
t o  the  n o r t h e a s t  corner  of the  main P l a n t  S i t e ,  a s  shown on 
Figure E-2, Exh ib i t  E ,  Storm Sewer System, t o  a dep th  o f  one 
( 1 )  f o o t  and s h a l l  d i spose  of such s o i l  upon the  p l a n t  s i t e  
wi thin  t h e  containment wal l s .  S o i l  below such one ( 1 )  f o o t  
depth  ly ing between the  containment wall and both t h e  . l i m i t  
o f  d ra inage  o f  t h e  s t o m  sewer and t h e  limit of  f i f t y  ( 5 0 )  
f e e t  o u t s i d e  t h e  main P l a n t  S i t e ,  a s  shown on Figure  E-2 t o  
Exhibi t  E, Storm Sewer System, which is assumed t o  c o n t a i n  
s i g n i f i c a n t  l e v e l s  of chemical contamination ( a s  desc r ibed  by 
EPA, Michigan and Ve l s i co l  fol lowing chemical t e s t i n g  a long  
t h e  l i n e  of t h e  upgradient  containment wa l l )  s h a l l  be 
excavated by V e l s i c o l ,  i f  it is gran ted  p e m i s s i o n  by t h e  
Owner of such proper ty ,  and disposed of by V e l s i c o l ,  wi th in  
t h e  containment wal l s .  The maximum depth of excava t ion  s h a l l  
be t o  t h e  top  of t he  water t a b l e .  

A l l  such excavated a r e a s  s h a l l  be b a c k f i l l e d  wi th  imported 
f i l l ,  and h e r e  app rop r i a t e ,  with t o p s o i l ,  and s h a l l  be 
seeded o r  sodded. 

8. The following t e s t i n g  procedures s h a l l  be u t i l i z e d  t o  
determine t h e  adequacy of t h e  containment wal l  m a t e r i a l  wi th  
respec t  to d u r a b i l i t y  and permeabi l i ty  both dur ing  and 
subsequent t o  i n s t a l l a t i o n ,  and-  t o  ensure  t h a t  p roper  mix tu re  
r a t i o s ,  blending and i n j e c t i o n  r a t e s  a r e  maintained dur ing  
containment wal l  i n s t a l l a t i o n :  

a )  D u r a b i l i t y  Testinp 

The t e s t i n g  procedure t o  deter imine the  d u r a b i l i t y  of the  
containment wal l  m a t e r i a l  t o  maintain a p e m e a b i l i t y  o f  



1 x 10'' m / s e c ,  o r  l e s s ,  as  well  a s  p r e d i c t  t h e  
expected -- in  s i t u  l i f e  of  t h e  containment wal l  s h a l l  be a s  
fol lows : 

1 ) Prepare  four  permeameter specimens: two by mixing the  
s e l e c t e d  g rade  of  b e n t o n i t e  a t  t h e  des ign  mix r a t i o  
wi th  n a t i v e  m a t e r i a l  obta ined from bor ings  taken 
a long t h e  l i n e  of  t h e  containment wa l l ,  and two by 
mixing t h e  s e l e c t e d  grade of b e n t o n i t e  w i t h  t h e  
imported f i l l .  

2 )  Prepare  penneameter specimens of 1 )  by dehydra t ing  
with  water  f o r  13 days. 

3 )  Prepare  d u p l i c a t e  permeameter specimen of 1 )  wi thout  
p rehydra t ion  with  water  a s  p e r  2 ) .  

4 )  Under the  f a l l i n g  head permeabi l i ty  t e s t ,  set up in  
accorance wi th  ASTM D 2434, add groundwater from t h e  
main P l a n t  S i t e  t o  t he  permeameter specimens of I ) ,  
2 ) ,  and 3 )  and monitor t h e  p e r n e a b i l i t y  f o r  90 days .  
Analys i s  of t h e  d a t a  s h a l l  be c a r r i e d  ou t  a s  o u t l i n e d  
i n  t h e  r e f e r e n c e  t e x t  "Laboratory S o i l s  Tes t ing" ,  
Department of Army Engineering Manual 
EX-1 110-2-1906. 

5 )  Native m a t e r i a l  from the  r o u t e  of t he  containment 
wa l l ,  where n a t i v e  m a t e r i a l  is t o  be used i n  
containment w a l l  c o n s t r u c t i o n ,  s h a l l  be ob ta ined  from 
two bore  h o l e  l o c a t i o n s  j o i n t l y  agreed t o  by V e l s i c o l  
and EPA/Michigan. Imported f i l l  m a t e r i a l  from the  
imported f i l l  s i t e  l o c a t i o n  f o r  use in  containment  
wall cons t ruc t ion  s h a l l  be obta ined from two bore  
h o l e  l o c a t i o n s  j o i n t l y  agreed t o  by V e l s i c o l  and 
EPA/Michigan. A t  each loca t ion  a t  the  main P l a n t  
S i t e ,  cont inuous s p l i t  spoon samples s h a l l  be taken  
from the s u r f a c e  t o  a  p i n t  t h r e e  f e e t  below t h e  t o p  
o f  t h e  c l a y  till. A t  each l o c a t i o n  a t  t h e  imported 
f i l l  s i t e  continuous s p l i t  spoon samples s h a l l  be 
taken through t h e  dep th  of t h e  s o i l  d e p o s i t  t o  be 
used. The m a t e r i a l  contained with each cont inuous  
sample s h a l l  be thoroughly blended p r i o r  t o  t h e  
add i t i on  of ben ton i te .  

6 )  P l a n t  s i t e  groundwater s h a l l  be c o l l e c t e d  from 
e x i s t i n g  cn - s i t e  wells .  The groundwater t o  be used 
i n  t h i s  t e s t i n g  procedure s h a l l  be approved by 
EPA/Michigan p r i o r  t o  i n i t i a t i o n  of t h e  t e s t .  

b. Penneab i l i t v  Tes t ing  

The t e s t i n g  procedure t o  determine the  pe rmeab i l i t y  of 
t h e  design mix f o r  t h e  containment wall  b a c k f i l l  s h a l l  be 
a s  follows: 



1 ) From four l o c a t i o n s  agreed t o  by ~ e l s i c o l  and 
EPA/Michigan, a long t h e  r o u t e  of  t h e  containment wa l l  
continuous samples of n a t i v e  m a t e r i a l  s h a l l  be 
obta ined.  In a d d i t i o n ,  imported f i l l  samples s h a l l  
be obta ined from fou r  l o c a t i o n s  a t  the  imported f i l l  
s i t e .  The s o i l  samples s h a l l  be cont inuous from t h e  
ground su r f ace  t o  a po in t  t h r e e  ' ( 3 )  f e e t  below the 
t o p  of  t h e  c l a y  till a t  t h e  main P l an t  S i t e ,  and from 
t h e  su r f ace  through the  depth of t he  s o i l  d e p o s i t  t o  
be used a t  t h e  imported f i l l .  s i t e .  

2 )  Each continuous sample s h a l l  be thoroughly blended 
p r i o r  t o  a d d i t i o n  o f  ben ton i t e .  A g r a i n  s i z e  
a n a l y s i s  s h a l l  be pe r fomed  on each blended sample in 
accordance wi th  ASTM D 422-63 a s  reapproved i n  1972. 

3 )  Bentoni te  s h a l l  be blended with each sample a t  t h e  
s p e c i f i e d  des ign  r a t i o ,  

4 )  One t r i a x i a l  conso l ida t ion  t e s t ,  set up in accordance 
with ASTM D 2580  with s a m ~ l e s  s a t u r a t e d ,  s h a l l  be  
performed on a  po r t i on  of-  each sample t o  de te rmine  
permeabi l i ty .  C a l c u l a t i o n s  of  t e s t  r e s u l t s  s h a l l  be 
c a r r i e d  out  a s  o u t l i n e d  in the  r e f e rence  t e x t  
"Laboratory S o i l s  T e s t i n g m ,  Department of A m y  
Engineering Manual EM-1 11  0-2-1 906. 

Construction T e s t i n 9  

1 )  From each 500  l i n e a l  f e e t  of i n s t a l l e d  containment 
wal l ,  a  t r f a x i a l  conso l ida t ion  t e s t  t o  d e t e r n i n e  
permeabi l i ty ,  set up in accordance w i t h  ASTM D 2850  
with samples s a t u r a t e d ,  s h a l l  be performed. Well 
co r ings  f o r  t e s t i n g  purposes s h a l l  be c o l l e c t e d  
wi thin  seven t o  t e n  days  of  b a c k f i l l  placement. 
Ca lcu l a t i ons  of t e s t  r e s u l t s  Shall be a s  specified in 
subparagraph 8 . b . 4 ,  above, 

2 )  Slump cone t e s t s ,  c a r r i e d  ou t  in accordance w i t h  
AP1 -RP-138, s h a l l  b e  performed dur ing  c o n s t r u c t i o n  a t  
t h e  r a t e  of one t e s t  f o r  each twenty-five ( 2 5 )  c u b i c  
yards  of  b a c k f i l l  mix. 

3 )  Gradation t e s t s  f o r  determinat ion of p l a s t i c  f i n e s  
c o n t e n t s  (pas s ing  t h e  a200 s i e v e )  s h a l l  be performed 
a t  the r a t e  of four  ( 4 )  t e s t s  per  e i g h t  ( 8 )  hour 
s h i f t ,  

4 )  A Methylene B l u e  Tes t ,  c a r r i e d  ou t  in accordance with 
API-RP-138, s h a l l  be performed fou r  ( 4 )  t i n e s  each 
e i g h t  ( 8 )  hour s h i f t  on b a c k f i l l  mixture samples 
s e l e c t e d  a t  t h e  same t i m e  a s  t h e  grada t ion  t e s t .  



5 )  S l u r r y  samples which s h a l l  be pumped from the  bottom 
o f  t h e  t r e n c h ,  and b a c k f i l l  samples from mix being 
added t o  t h e  t r ench ,  s h a l l  be t e s t e d  f o r  u n i t  weight,  
i n  accordance w i t h  A P I - = - 1 3 B ,  a t  l e a s t  once each 
hour of the  working s h i f t .  

d. Post  Cons t ruc t ion  Tes t ing  

Following i n s t a l l a t i o n ,  f a l l i n g  head l abo ra to ry  t e s t i n g ,  
s e t  u p  i n  accordance wi th  ASTM D 2434, on a s i n g l e  
c o l l e c t e d  sample of t h e  i n s t a l l e d  containment wall  s h a l l  
be done every t h r e e  ( 3 )  months f o r  t h i r t y - s i x  ( 3 6 )  months 
t o  eva lua t e  maintenance of a permeabi l i ty  of 
1 x 10'7 cm/sec., o r  l e s s .  Analysis  of the  d a t a  
s h a l l  be  c a r r i e d  o u t  a s  s p e c i f i e d  in  subparagraph 8.a.4, 
above. 



1 containment Wall Specifications 

 he plans  and s p e c l f l c a t l o n s  f o r  c o n s t r u c t i o n  of contlnuous con- 

tainment w a l l s ,  submitted by V e l s i c o l  f o r  approval ,  s h a l l  inc lude ,  

I but n o t  be l i m i t e d  t o ,  t h e  fo l lowing  s p e c i , f i c a t i o n s :  

1. The t r ench ing  equipment shill be continuously con t ro l l ed  

t and monitored t o  a s s u r e  plumbness of t h e  containment wall  

in t h e  v e r t i c a l  plane.  
I 
1 2. The volume of s l u r r y  m a t e r i a l  w i l l  be g r = a t  enough t o  

maln ta in  a t r e n c h  l e v e l  a minimum depth  of  t h r e e  (3 )  

f e e t  above t h e  groundwater l e v e l .  

3. A l e v e l  c l a y  s o i l  working p la t form s h a l l  be cons t ruc ted  

a t  l e a s t  6 f e e t  wide about  t h e  c e n t e r l i n e  of t h e  con- 

t a i n n e n t  w a l l  f o r  s t a b l e  suppor t ,  mobi l i ty  of  e q u i p ~ e n f ,  

s t a b i l i t y  o f  t h e  containment w a l l ,  t o  a s su re  plumbness 

of t h e  containment w a l l  in t h e  v e r t i c a l  plane,  and as a 

means o f  keying t h e  cover  t o  t h e  contairs lent  wall .  The 

worklng cap w i l l  n o t  be l e s s  than  two ( 2 )  f e e t  Fn 

t h i c k n e s s .  

4.  The s l u r r y  mix shall have v i s c o s i t y . o f  n o t  l e s s  than 

40 sec .  Marsh. . 
5. P r i o r  t o  placement of t h e  b a c k f i l l  m a t e r i a l  t h e  t rench 

. s h a l l  be p r o f l l e d  by pass ing  t h e  d iag ing  t o o l  h o r i z o n t a l l y  

and v e r t i c ' a l l y  over  t h e  f u l l  depth  and length of t h e  

excavated bottom of  t h e  t rench.  Sedlnent  t h a t  accunu- 

l a t e s  i n  t h e  bottom o r  t h e  t r ench  s h a l l  be renoved with 

excavat ing  equipment o r  wi th  an a l r  l i f t  pump. 

6 .  D ~ r i n s  c b n s t r u c t i o n ,  a t  ea6h 25 f e e t  of t rench i n s t a l l a t i o n ,  
. . 

r e p r e s e n t a t i v e s  from ~ J s i c o l  and E?A/Michigan . h a i l  

w i tness  t h e  n a t i v e  m a t e r i a l  excavated from t h e  base of 



the czz:alrzent u a l l  t r e a t h  azd s h i l  each s l g n  a log  

c e r t i f y i n g  t h a t  t h e  wa l l  has  been founded in t h e  

under lg ing clayey till. 
L 

7. The s l u r r y  s h a l l  s o n s i s t  of a  stable c o l l o i d a l  suspension 

1 - of pu lve r i zed  "premium grade n a t u r a l n  ben ton i t e .  Ve l s i co l  

s h a l l  provide  a w r i t t e n  c e r t i f i c a t i o n  s p e c i f y i n g  

1 t h e  q u a l i t y  of t h e  "premium grade  n a t u r a l w  f o r  each 

s h i p ~ e n t  of  b e n t o n i t e  rece ived.  
I 
I 8. me u n i t  weight of t h e  s l u r r y ,  as sanpled near  t h e  bottom 

. of t h e ' t r e n c h ,  s h a l l  be a t  l e a s t  1 5  pcf l i g h t e r  than  the  
I 

. I  b a c k f i l l .  

1 9. S l u r r y  mixture  opera t ions  s h a l l  be performed when ambient 
1 . -. -- 

t empera tu res  a r e  g r e a t e r  than  35 degrees  F. 

i 10. Whenever tempera tures  a r e  a n t i c i p a t e d  t o  be 35 degrees 7 ,  
i 

o r  l e s s ,  s u i t a b l e  ap?roved cover  s h a l l  be placed over the  
1 containment w a l l  t r e n c h  t o  p reven t  f r e e z i n g .  

11. The b a c k f i l l  m a t e r i a l  s h a l l  be p laced in t h e  t r ench  a t  a ,  
, 
1 . poin t  where t h e  b a c k f i l l  r i s e s  t o  t h e  ground su r face .  Free 

1 
dropping b a c k f i l l  through t h e  s i u r r y  mix s h a l l  n o t  be 

I permi t t ed .  

J 12.  The b a c k f i l l  cons is tency a t  t h e  time of placement s h z l l  be. 

mainta ined a t  a  slump of  2 inches  t o  6 inches .  
I 13. B a c k f i l l  m a t e r i a l  s h a l l  be g r a n u l a r  m a t e r i a l  con ta in ing  

I 

g r e a t e r  than  245 p l a s t i c  f l n e s  (25: pass ing  the  #ZOO s i e v e ) .  
! Benton i t e  content  shall b e  no more t h r n  3: by dry we:ght. 
4 

1 4 .  Contaminated n a t u r a l  s o i l s  s h a l l  be used where p o s s i b l e  
8 

. 
i n  t h e  b a c k f i l l  m a t e r i a l .  



! PS.7 SOfL/BMTONITE CONTAIXHENT WALL CONSTRUCT1 ON 

Zhe work s h a l l  c o n s i s t  of cons t ruc t ing  an Lnpemious continwu. 
s o i l / b e n t o n i t a  containment wal l  along the  upgradient and d o ~ n g z a d i ~ ~ t  
per imeter  of the P l a n t  S i t e ,  and cons tn tc t ing  a  s epa ra t e  -11 u ~ d  
t h e  uu of o i l  contaminated s o i l  in the Sout.?.?east po r t ion  of t h e  
sit . .  ru patt of the  upgradient and downgradient w l l  c o n s t u c f i o a  
the Contractor s h a l l ;  cons t ruc t  a  l e v e l  c l ay  working ? l a t F o m  cent red  
along the  l i n e  of t he  containment ~1l.s; c o n s m c t  a temparary cLay 
cont ro l  b- between +he upgradient wal l  l i n e  and t h e  boundary 
fence l ine  and batween f!a downgradient -11 l i n e  and t h e  P iae  Rivert  
and fu rn i sh  all p l a n t ,  l abor ,  equipment, ma te r i a l  and q u a l i t y  con t ro l  
tes+ing to e f f ec t ive ly  canplete  all t h e  so i l /bentoni+e  containment 
visl.l.a. 

A l l  material used on this Contract m u s t  be approved by t i e  Zngineer 
? p r i o r  to use. . 

a )  Bentoni te  

Tha ben ton i t e  used f o r  this Contract s h a l l  be S lur ry  Gel 4125 by 
I n t e r n a t i o n a l  U n e r a l s  and Chemical Cor?oration and s h a l l  k a 
n a t u r a l l y  powdered, pure,  p r d u n  grade Wycming typa, sodium 
cation-base bentoni te  cons i s t i ng  mainly of t h e  c l ay  mineral sodium 
m o n ~ r f l l o n i f e  and displaying high rde lUng  c l a r a c t e r i s t i c s .  A l l  
bentoni tn used s h a l l  meet t h e  s tandards ou t l i ned  in t h e  c u r r e n t  
API s p e c i f i c a t i o n s  13A "011 -11 D r i l U n g  Flu id  Mater ia l sm.  Each 
shipment of bentoni te  when received on-si te ,  s h a l l  be furnished 
w i t h  w r i t t e n  C e r t i f i c a t i o n  of Compliance in qsad rup l i ca t e  and a  
copy of the t e s t  r epo r t s  froln t h e  bentoni ta  manufactur8r v e r i f y i n g  
t h a t  t h e  bentoni te  is a p r e m i u m  grade n a t u r a l  bentoni ta  meeting 
tha requirement of API . s p e c i f i c a t i o n s  13A. Cogies of t h e  
c e r t i f i c a t i o n  and the t e s t  r e p o r t s  s h a l l  k submitted to t h e  
m g i n e u  f o r  his review and subsequent submi t ta l  to t h e  EPWMNDR 
upon rece iv ing  each s h i p e n t  of bentoni ta .  30 ban ton i t e  s h a l l  be 
usad unti l  t h e  Contractor has received approval from tibe a q i n e e r  
that the bentoni te  is of pranfun quality. Sentoni ta  no t  m e t i n g  
s p c i f i c a t i o n r  s h a l l  be promptly removed from t.?m s i t e  of work and 
r e p l a c d  w i t h  bentoni te  c o n f o ~ g  to spec i f i ca t ions .  

Th. use of chemically p r e t r e a t e d  bentoni te  w i l l  not be allowed on 
any p r t i o n  of t h i s  Contract. 

The Cantractor  s h a l l  be responsible f o r  securing a su i2able  Eourca 
of water f o r  bentoni te  slurry mixing. The v a t u  s h a U  be f r e s h  
and c lean  and m u s t  meet +ha standards spec i f i ed  below: 



i) A ~ H l 7 . 0  
ii) Calcium < 500 pprn 
iii) O i l ,  organics, acids,  a l k a l i ,  soluble s a l t s ,  o r  other 

de le ter ious  substances < 50 p p  each 

The Contzac=or shall submit t e s t  r e s u l t s  to the  Engineer p r i o r  ta 
commencing any sl- h i n g ,  ver i fy ing t h a t  the water qua l i ty  
mats t h e  s t a t e d  specif icat ions.  

c) S l u r q  Control Agents 
1 

'Ehe use of thinners,  d ispersants  and f locculanto m y  ba used by 
tha Contractor fo a t t a i n  and contro l  standard properties of 'de 
s l u r r y ,  pa r t i cu la r ly  the apparent v i scos i ty ,  qel st-angfb, and 
F i l t r a t i o n  cha rac te r i s t i c s  provided the f i n a l  properties of -be 
soi r /bentoni te  w a l l  a r e  not  a l t e red .  'Ihe Coatractor s h a l l  b f o r s  
and receive approval from the Engineer of m y  addi t ives  t o  be 
used. 

Pep t i r ing  o r  bulking agents w i l l  not be p a r s i t t a d  f o r  mixing with 
s l m  . 

6) Impoeed Clay 

Clay used f o r  constn;zction of the  w r u n g  platfonn shall be clean 
c l a y  s a i l  obtafned frcep the approved borrow p i t  located as shown 
on the Contract Drawings uith a p l a s t i c  f i n e s  concentration such 
that a p n n e a b i l i t y  of 1 x 10-7 -/sac caa be obtained. Clay 
shall be removed frcun the borrow p i t  only a t  loca t ions  as d i rec ted  
by the Engineer. 

e) Native Sof l  

Native ooUs excavated f rom the uwrad ian t  containment uall renc!! 
and the perfmeter containment wall trench around the  o i l  
contaminated s o i l s ,  s h a l l  be used fn t he  containment u a l l  
b a c k f i l l .  

Imported F i l l  

Imprtad b a c k f i l l  material  shdl  b. used; i n  areas  along the  
u ~ g r a d i e n t  w a l l  vhfch are judged to be unsuitable;  along the 
north/routh dividing w a l l  a+ the oil contaminatad soil axcavatfon; 
and along tha entFre downgradient c o n t a b e n t  w a l l .  ,%+.rial used 
f o r  b a c k f u l  mfx Fa these areas  shall be sandy clay inaterial 
impor-ed from e e  approved ?reject borrov p i t -  BacWill  material  
must contain graa ter  +hm 25% p l a s t f c  f i n e s  (251 s o i l  p d c l e s  
passing U.S- S t r o d u d  No. 200 Sieve). 

- .  

q )  Backf i l l  

Al l  ' b a c k 2 ~ 1  a u t a r i a l  whether fmpor,ad o r  nat ive material s h a l l  be 
thorougNy m L t d  uitb ttu b e u t o n i a  p r i o r  to backf i l l ing  the 
trench. Any backf i l l  material  h r q e r  than t h ree  ( 3 )  inches vill 
not  be accaptad. In tk!e area of o i l  contaminated s o i l  excavation, 
any nat ive s a i l s  c o n t a i n i q  f r e e  pa=oleum based contaminants w i l l  
be rejected for  tht contaLnment w r U  backf i l l .  



PS 7.03 EQUIPMENT 

The Contractor s h a l l  carry out all trench excavations using any 
su i t ab le  earthmoving equipment such as  backhoes, dragl ines ,  
clamshells, o r  any cornbination thereof provided the  equiptent  can 
perform the  required work as  specif ied.  The equipment s h a l l  be 
capable of excavating the  2 4  inch wide -en& Fa one pass to the  
depths spec i f i ed  on the Contract Drawings. 

Equipaent used f o r  mixing the b a c k f i l l  s h a l l  be a s u i t a b l e  type of 
eazt!moving o r  g r a d h q  equipment such a s  a bulldozer, blade g r a d u  o r  
blender t h a t  is capable of thoroughly mbcing the  b a c k f i l l  mater ia l  
iato homogeneous consistency. 

P~07.04 MIXING OF S L m Y  

a) Equipment 

The Contractor shall p r w i d e  a continuous ventur i  type mixer 
capable of producing a co l lo ida l  suspensian of bentonite  in water 
f o r  s e p a r a t i o n  of all s lur ry .  The s lu r ry  mLting p l a n t  s h a l l  
iaclude a mechanically agi ta ted  sump, p u p s ,  valves, hoses, supply 
l i n e s ,  small t oo l s  and all other  p l a n t  and mater ia ls  required t o  
adequately supply s l u r r y  to the =en&. 

Im8 contrac tor  s h a l l  consc-ct adequate containment a reas  f o r  t i e  
s torage and hydration of mixed s lur ry .  After mixing, s l~ , ?y  s h a l l  
be pumpad to t he  holding pan& f o r  final hydration of t h m  
bentonite.  he ponds s h a l l  be s ized  to  provide an adequate supply 
of s l u r r y  f o r  3 t o  4 days of construct ion in case of e q u i p e n t  
f a i l u r e  o r  Fn case of a subs tan t i a l  l o s s  of s l u r r y  in t he  t rench 
should a highly pamious s t r a t a  be encountered. pie ponds s h a l l  
ba located in m area  approved by the  Engineer. The Contractor 
shall restxict his p l a n t  a c t i v i t i e s  within t h i s  designated area,  
unless given approval by the  Enginear to expand o r  move Us p l a n t  
t o  o the r  areas  of the  Plant  Si te .  

Slurry w i t h f a  the  hydration ponds s h a l l  have M a r s h  funnel t e s t s  
p8rfo1sed on it, aa a sinimum, t h r e e . ( 3 )  times daily. Addit.ional 
t e s u  s h a l l  be performed on the s l u r r y  a f t u  a r a i n f a l l  t o  
maintain t!!e propar physical propert ies .  

A t  the completion of t i e  Contxact tha Con-actor s h a l l  disposa of 
excess slurry 13 an ar8a apprwed by the  Eaginerr and cover the  
spoiled s l u r r y  w i t h  c l a m  imported clay. T!m s l u r r y  holding pond 
ares .  s h a l l  be regraded and cwered  v i t h  clean imported clay 
f i l l .  

m e  bentonite  s lu r ry  f o r  supporting the s ides  of the t r e n c !  and 
f o r  mixing vith Lie b a c k f i l l  mater ia l  s h a l l  cons i s t  of a s u i t a b l e  
suspansion of a qual i ty  na tura l  bentonite  and clean water 



t b r a u q h l y  mixed and ag i t a t ed  ta avoid formation of lumgs. Mixing 
s h a l l  be continued u n t i l  t h e  bentoni te  pa-icles a r e  f u l l y  
hydxated and the  s l u r r y  appears to be a t  t h e  H o p e r  cons is tenc l .  
A t  no time s h a l l  t he  s l u r r y  be rnLLed in the trench. 

Mixing operat ions s h a l l  not  be c a r r i e d  ou t  uhen ambient 
temperatures a t e  b e l w  35 degrees F. Should the Contractor  
a t i c i p a t e  temperatures below 35 degrees  F, he m u s t  fake 
precautfonary measures to p r o t e c t  slurry in the  containment a r e a s  
md in t he  t rench  froat f reez ing  using s u i t a b l e  approved cover. 

U t u  mixing, t he  slurry s h a l l  be pumped in to  the s l u r r y  
conairnnent  a r eas  to allow Lye ben ton i t e  to  -and f u l l y .  The 
Conuac to r  s h a l l  p r m i d o  a means of a g i t a t i n g  and r e c b c u l a t i n g  
t h a  slurry ia t he  contairnnent a r eas  in o rde r  to maintain a 
hmogeneous s l u r r y  mixture. Tha s l u r r y  s h a l l  be pumped f r a n  t h e  
containment a r ea  to t he  excavated t rench  when rtquired. 

The Contractor s h a l l  ensure that t h e  slurry l e v e l  in t h e  t rench  is  
k a p t  at a minlaum th ree  ( 3 )  f e e t  above the groundwater l eve l .  
Should a sudden drop in tke  s l u r r y  level occur o r  a sudden rise i n  
t h e  groundwater o c w ,  t h e  Contractor  m u s t  immediately make t!!e 
appropr ia te  adjus-ant t o  t he  slurry l e v e l  in the  t rench.  

2118 Contractor shall icaep personnel on c a l l  wekends and holidays 
fo e n s u e  t h a t  t ha  s l u q  l e v e l  Fn the t rench  remains a t  l e a s t  
t h r a e  ( 3 )  f e e t  above the  groundwater l e v e l .  

C )  S l u r r y  P rope r t i e s  

Flow p rope r t i e s  and cont ro l  U t s  of the s l u r r y  a s  spac i f i ed  
h e r a h  s h a l l  be determined according to procedures ou t l i ned  in t h e  
APT Fkcanmended P r a c t i s e  138, -Standard Procedures f o r  Test ing 
=ill&ng Fluidsn o r  unless  otherwise spec i f i ed  herein.  

When pumped &om t he  s l u r r y  contairnnent a r e a s  t o  the  t rench,  t h e  
slurry must have the following p rope r t i e s :  

f) Apparent r l s c o s i t y  of 40 seconds Marsh 
ii) D.Psity 67 pcf 
iff) pE > 7.0 
i v )  ~ ~ G a t i o n  lass = 15 c c  in 30  minutes 8 100 p s i  

Continual t e s t i n g  of t!za s l u r r y  in the t ren& s h a l l  be c=ried out  
throughout the s l u r r y  c ~ n s ~ c t i o n  Fn orde r  that the  f a l l w i n g  
s l u r r y  p rope r t i e s  a r e  maintained w i t h i n  the +ranch: 

i) An apparent v i scos i ty  of 40 seconds Marsh 
ii) Slurry dens i ty  l e s s  than 15 pcf t h a t  of b a c k i i l l  ma te r i a l  
iii) 7.0 $pH (12.0 
iv)  Sand c o n t m t  5 151 

ShouJd tha slurry f a l l  b e l w  the s t a t e d  Limits a t  any time &ing 
c o n s t u c t i o n  of t!! upgxadient containment wal l ,  t!m Contractor 
shall immediately r e c i r d a t a ,  remove of a d j u s t  the s l u r r y  such 
+hat it complies with the  above spec i f i ca t ions .  



Constzzction of both t he  upgradient and downgradient w a l l  s h a l l  a t  all 
timer be ca r r i ed  out  from a l e v e l  c lay  working p la t fo ra .  The working 
p l a t f o m  s h a l l  be twelve f e e t  wide centered d o n g  the  center  l i n e  of 
the contairunent w a l l s  and s h a U  be a mizimrrm of two ( 2 )  f e e t  th ick .  
Ihe dovngradient working p l a t f o r a  s h a l l  be constzzcted a s  c lose  to L!e 
r i v e  as good construct ion p rac t i ces  allow. 

Material excavated f o r  the  upgradient w r k i n g  platform s h a l l  be 
d i s ' p s e d  on the Plant S i t e  in m area designated by the  E!=gineer. 
P h t e r i a l  ~ ( c a v a t e d  f o r  the dovngradient working p l a t f o n  nay be used 
a s  f i l l  material  fo r  preparat ion of the  workiag p l a t f o r a  base p r i o r  t o  
placing the  clay p l a t f o m .  Any excess material  s h a l l  be d i p r e d  
oa-site. Any arear of base f i l l ,  p r i o r  to  placing the  dovnqradiant 
clay wrScing platform s h a l l  be canpacted to 90% Standard Proctor  
mns i ty .  

Clay fran the  approved borrow p i t  s h a l l  be t - a n s p r t e d ,  placed and 
c a p a c t e d  ia six inch l i f t s  to 98% maxim- Modified Proctor Density a t  
a moisture content of f 1% of the c h y ' s  optburn moisture content.  

P. -7.06 CONSTRUCT =Y CONTROL BERM 

A clay  coat-01 be- s h a l l  b. c o n s t u c t e d ,  a s  shown on the  Contzact 
DrawLags , along the Plant  Si t . .  property duriag the upgradient wall  
construct ion,  and along the  Pine River a s  pa- of the  m r k i n g  p l a t f o a  
during tae downgradient wall  construct ion,  to prevent run-off of m y  
s l u r r y  material  o r  rainwater onto adjacent  proper t ies  o r  fn to  t!!e Pine  
River. Extreme car. s h a l l  be takas to preserve and mai..tain the be- 
throughout the  duration of the  Contract. The Contractor s h a l l  t a k e '  
appropriate measures f o r  arosion con+rol along the  benn s ide  s lope  
adjacent  to the  Pine River. 

The barn s h a l l  be constructed using clay f ran  the  approved p r o j e c t  
borrow p i t s  to the  l i n e  and grades approved by the  -ginear and s h a l l  
be cclnpacted in 12 inch lifts to 90% maxim= Standard Proctor  Density. 
The top of the  bars  s h a l l  be kept  a *w of 24 inches above 
.*sting grades. 

A t  th. c a p l e t i o n  of the c o n t a i w e n t  w a l l  cons+ruction the  Contractor  
shall remove the  control  be-= by grading to t!!e proposed f i n a l  base 
contours. 

PS.7.07 ON-SITZ EAUL ROADS 

On-site haul roads a r e  present ly  located-on tha P l a t  S i t .  a s  rho- on 
tho Contract Drawfngs. Maintenance of these haul  roads and 
construct ion of m y  new haul roads shall ba the  r e spons ib i l i ty  of the  
Contractor.   he cos t  of such haul road cons+ruction o r  saintenance 
s h a l l  b. Fncluded ia ffie appropriate bid pr ices  f o r  Phase I and Thase 
I1 c ~ n s ~ c t i o n  work. 

On-sit. haul roa& s h a l l  ba mahta ined i n  a condition s a t i s f a c t o r y  to 
the  Engineer. 



P1.7.08 ALIC;NME?rP AND DIIXEXSIONS 

Excavation of the  containment u a l l  around the o i l  contaminated SOU 
and the  upgradient and dawngradient containment w a l l  trench shall be 
t o  tha Unes  and grades shoM on the  Contract Drawings. 'Ere f ranc!  
shall be 2 4  Fnches wida and s h a l l  be to  a degt! such t h a t  e e  v a l l  i s  
b y a d  lato the underlying clay till layer 36 inches. Ilhe contafmnent . 
w a l l  around the  o i l  contam+nated s o i l  excavation area shall be keyed 
info the uaderlying c l ~ y  till Layar 2 4  inches. Any a tcass  axcavation 
of tho sl- trench f o r  tha convenience of the  Contractor or  fo r  any 
0-r m s e  s h a l l  b. a t  his expense unless otheraisa dfracted in 
writ ing by the  Engineer. All u e a a  of oversxcavation s h a l l  be 
backfflled with material approved by t ? e  Prgiaeer, a t  the Contractors 
rxpense . 
Zlhe cbntracfor shall be rasponsible f o r  c o n t i k a l l y  nmnieoring the  
trurch excavation t o  ensure the  plumbnass of the trench w a l l s .  

at points  of d i ~ a r , i o n  change having a radius l e s s  than 30 f a e t  o r  a t  
90. corners, the  Contractor s h a l l  ensure continuity of t5e wall by 
excavating beyond the cen te r l ine  of t!m w a l l  a siniaium of ten  (10) 
fee t .  This addlt ional  urcavation s h a l l  be lacluded fn the bid p r i c e  
f o r  ill -11 c o ~ s t m c t i o l l s .  ~ r + ~ t m e  c u e  s h a l l  be taken by the  
Contractor to excavate all mater ia l  a t  the ta  d i rec t ion changes 
axmuring t h a t  no windws of unaxcavated material r a i n  within t h e  
backf i l led  containment wall. 

Throughout the  cuurse of t h e  trench orcavation, tha Contractor s h a l l  
p r o f i l e  the  trench by passing the  diggfng too l  horizontal ly and 
v e r t i c a l l y  over the  f u l l  depth urd length of the  excavated trench 
p r i o r  to placing backf i l l  in the  tren&. Sediment t h a t  co l l ec t s  i n  
the  b o t t m  of the trench s h a l l  be ranoved w i t h  uccavating equi-pent o r  
with M afr  l i f t  pump. 

Our* the e n t h e  upgradient and dormgradient containment u a l l  
f n r t a l l a t i o n ,  reprasentat ives from ~ e l s i c o l  and frat the EPA/NDNR 
s h a l l  bm present  to witness th8 native material rxcavated &ern the  
trench at 2 5  f e a t  in taroala  la o r d u  to c 8 r t i f y  t h a t  the  c o n t a h e n t  
-11 has been fouaded Fn clay. The Contractor shall a t  all times 
accommodate and a s s i s t  aa necasaary tha aforamentioned 
representatives. 

It 1s 'anticipated t h a t  material axcavated during ttu upgradient -11 
Fnrta l la t ion ,  between s t a t i o n s  2 + 20 md S + 95; and between s t a t i o n s  
9 + 75 md 11 + SO; w i l l  ba vnsuitable f o r  use a s  b a c k f i l l  Qa to 
rubble buried dlong the lin8 of +h. w a l l .  Thm Contractor s h a l l  - 
dispose oF t ? ? s  excavated material  Fn an area on the  Plant  Sf te  
designated by th. aaginaer and c o v e  the disposed s a t e r i a l  vith 12' of 
clean f l l l .  All  material excavated k e r n  t5e downgradlent w a l l  w i l l  br 
spoiled on-site. any excavated native material frau t!!e pe r ine t s r  ' 

-1 around the o i l  contaminated =roil, containL.-q fire pet=oleum 
l iquids ,  s h a l l  ba spoiled on-site and c l e s n . b a c k i i l l  subs t i tu t rd .  



Backf i l l  f o r  all these  a reas  s h a l l  be imported f r a n  t he  approved 
Borrow p i t  from loca t ions  a8 d i r e c t e d  by t h e  Eagiaeer. The Contractor  
s h a l l  ensure that t h e  fmported b a c k f i l l  is t ! r o u g h y  mixed with t h e  
bentoni te  slurry to design mLc p r i o r  t o  back f i l l i ng  the t rench.  
Borelogs taken along t!!e l i n e  of the upgradient  contaicment -11, t h e  
dovngradient containmMt wal l  and wi th in  t h e  area of o i l  contaminated 
So i l s ,  i nd i ca t ing  +he depth to c l ay  till and t h e  na ture  of m f l s  to be 
excavated during wall  cons t tuc t ion  a r e  provided w i t h i a  AppendLC B, C 
and D resgec t ive ly .  

PS.7.09 TESTING 

Throughout the cons t ruc t ion  of t h e  contai.,upent walb the  Contractor  
s h a l l  be responsible  f o r  per fors fng  q u a l i t y  con t ro l  t e s t i a g  t o  monitor 
t h e  q u a l i t y  of all cons t ruc t ion  ma te r i a l s  and to ensure t h e  
maiatenance of s l u r r y  and b a c k f i l l  mixing proper t ies .  Xn add i t i on ,  
tha Enginear shall pc r fo r s  q u a l i t y  c o n t r o l  t e s t i n g  to  ensura 
Contractor compliance with spec i f i ca t ion .  As a mFniPrwn Lbe Engineer 
s h a l l  be responr ih le  f o r  parfo-g t h e  f o l l w i n g  q u a l i t y  c o n t t o l  
t a r -  r 

i) Slump Cone Test  - one t e s t  perforsad f o r  every twenty-five (251 cabic pr&s of 
b a c k f i l l  mLc 

ii) Gradation t e s t  - fou r  tests parforsed on b a c k f i r 1  mix p r  e i g h t  ( 8 )  hour 
shift 

i i i )  Mathylane Blua Test - fou r  t e s t  performed oa b a c k f i l l  mLc prr e i g h t  (8 I hour 
s h f f t  

i v )  Unit  Weight - P.rfozmed on s l u r r y  samples punped f r a a  bot'a of t rench  and 
oa b a c k f i l l  & b e b g  added to t rench  a t  lea- once each 
hour of w r u n g  s h i f t  

v) M u s h  Rurnel mrt - four  t e s t s  p.rf019.d on slurry a +tan& p.r e i g h t  ( 8 )  hour 
shift - t o u t  usu p . r i o ~ ~ ~ e d  on slurry b holding p n &  p r  e i g h t  
(8) hour s h i f t .  Uc=8asr  to o m  t e s t  per  hour during and 
f o r  one day dtu r a f n f a l l  

vi) F i l t r a t a  Loss T e s t  - tM t e s t s  parfocned on s l u r r y  sample every e i g h t  ( 8 )  hour 
s h i f t  



vii) miaxid. Pameabi l i ty  Test - ger formd on cores taken &om each 500 l i n e a l  f e e t  of 
i n s t a l l ed  w a l l  7 to 10 days a f t a r  containment waU is 
canpleted, p r i o r  to fnrtdLLing clay cap aver w l l  

Th. Contractor s h a l l  provide assistance a s  required by the Engineer Fn 
the col lec t ion and t e s t ing  of samples. 

fn +h. event, def ic iencies  a re  noted in e i t he r  s lu r ry  o r  back f i l l  
charac te r i s t i c s ,  the  Contractor shall immediately r e c t i f y  t!m 
deficiency ta thm sa t i s fac t ion  of fhe Zagineat. 

Ps.7.10 EMERGENCY PRCCEDURSS ALONG EXCAVATION 

fn the U g U y  unlikely event tha t  barre ls ,  canis ters  or  chemical gases 
Or vapors are uncovered ClbtrL-ig the contahnent  w a l l  constructions the 
following procedures s h a l l  be followed: 

L) Vessels 

Ia the event that barre ls  o r  canis ters  a r e  encounterad &-Fag 
excavation .11 w r k  sha l l  inmnnediately caasa and a l l  worken be 
reI8Oved froa the work area. vels icol  o f f i c i a l s  shall be 
immadiately ao t i f i ed  and t?hey sha l l  identi-9 vessel  contents,  
handling procedures and storage and dispsal techniquas s i o r  t o  
rrcommencing work. 

ii) Excessive Chemical Gases o r  Vaoors Generated from Excavated Pace 

In the  event of excessive gasea o r  vapors along the bench  
excavation, the  f o l l w i a g  actions w i l l  be taken: 

8 )  Remwa a l l  workars from tha u a a .  

b) Monitor con+lminant concen+rationa to d a t e d n e  t!!e type of 
resplEatory protective device t ha t  w i l l  be required before 
wrkers r e e n t e r  the area. 

Ui) Major LeaJc of a Toxic Gas 

the  highly u a U e l y  -ant of a aujor laak of mxic gas, sucb as 
might occur if a compressed gas cylinder were ancountered and 
ruptured during excavation, at1 on-site p r t o n n e l  dl1 be 
evacuated to a safe  distance and the "Baerqency Contingency and 
Rasprue P l a n " ,  a8 s p c i f i  ed in Section Ps. 4.1 1, shall be 
implemented. 



7 1 1 MMMG AND P W C Z !  OF S A W I L L  

nixing of the  backf i l l  sW1 take place adjacent  t o  the Slurry trench 
excavation using equipen+ tha t  w i l l  guarantee thorough mixing of ttre 
excavated material  and +ha bentonite slur-. . U i n g  q u i p e n t  s h a l l  
not run closer  thaa 15 f e e t  to the edge of the  trench. The s l u r r y  
used for b a c k f i l l  mFxixq shall be taken frau the trench, not the  
hydration pan&. 

Should addi t ion  of dry bentonite be requirad to achieve a 3% by dry 
weight soi l /bentoni ta  backf i l l  the addi t ional  bentonita s h a l l  be 
evenly d isf r lbuted w e t  the s o i l  backf f i l  p r i o r  to blending w i t h  
s l y  The dry bentoni+. s h a l l  k, w e l l  mixed wit ! !  the  s o u  b a c k f i l l  
using mochanfcal &err  or hatrowre 

Baclcfill material  shall hava bentonita content of 3% by dry u n i t  
weight urd h e n  placed Fn the  trench shall have 8 slump of h ~ o  (2 )  
inches to six ( 6 )  inches. Slump s h a l l  be detemined using the  metlhod 
outl ined La the  s luq  cone t e s t i n g  Speci f ica t ion X7% C 143-66. 
Sluicing of b a c k f i l l  m i x  w i t 3  water t o  produce the  desired s l q  w i l l  
not be permitted. 

E8ckfi lUag of the excavated trench shall not c ~ n c e  u n t i l  the  
Engineu has s a t i s f i e d  himself t h a t  the  trench and b a c k f i l l  mater ia l  
meet +he speci f ica t ions  and not ~ t i l  the axcavation of the tzenc! is 
8t l e a s t  100 f e e t  ahead of the backfi l l ing.  When t!!e backf i l l ing  
opmration commances, the toe of the b a c k f i l l  d o p e  in the t r e n c !  shall 
be no w r e  thaa 250 f e e t  and no l e s s  thaa 100 f e e t  away from the  t- 
o f  +ha +ran& atcavatlon. 

Backfi l l  material  s h a l l  be p1ac.d b the trench, no sooner t!!an 2 4  
hours a f t =  excavation begins, a t  its natura l  angle of repose, a t  a 
point wber8 the  backf i l l  r i s e s  t o  +he top of the - r a n g  platform. b 
the  trench is backfi l led t!m s lu r ry  should be displaced along the  
trench. No f r e e  dropping of b a c k f i l l  material  into the  trench s-1 
b. ~ r m i t t e d e  

The Contractor s h a l l  be r e s p n s f b l e  f o r  maintaining and protect ing t ? e  
containment wall ia placr  frm damage c a k e d  by d i f f e r e n t i a l  hydraulic 
pressures, - p e n t  t r ave l  and a l l  o ther  p s s i b l e  damaging 
fniluences . 

Ppon canpletion of th8 upgradient and dawngradient sail/Sentoni=e 
contahment w a l l  aad a l l  subsequent qua l i ty  control  t a s t i n g  the. 
Contractor shall c o n s t n x t  a clay cap w a r  th8 wall to prevent 
groundwatu fram f i l l i n g  the trench, t o  prmvent drying and cracking of 
t h e  soU/bentonfta all and ta al l -  txaval  of vehicles and 
e q u i p a n t  mu t!m w a l l  without damage to tha walls. Clay for  the cap 
Shill k obtafnod frcxn the apprwed sourcm and shall be placed Fn 12 
Fnch l i f t s  cornpadtad to a minimum density of 90% modified standard 
Proctor. Capphg s h a l l  not canmence f o r  a t  l e a s t  1 week d + e r  
backf i l l ing  the trench. 



The Contractor  shall consfruct  an access  s t r u c t u r e  over the  capgleted 
upgradient  contaiupent va l l  a t  the south and nor th  access  gates  t o  
8llw the t r a v e l  of loaded -ckr and heavy a q d p n e n t  over the  -all. 
12rase access  stzuctures s h a l l  be maintained in p lace  f o r  t!!e duration 
of a l l  c o n s t m c t i o n  work at the Plan t  S i t e  and s h a l l  be left in place 
unti l  such a +ima a s  the Contractor La Fnstnacted by the  Engineer t o  
rarrove than. . Approval by *-3 Engineer o f  t he  type of access  s t r u c t u r e  
proposed s h a l l  be ob+afned by the Contractor p r i o r  to  construction. 
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4 A ,Ad r/oer,f' 
I 

2 

r 

EXCAVATION 

STATION 

- 

I 

DEPTH 

I 

I 

KEY 

COMMENTS 
BACKFILL 

SLURRY 1 
I I 

COMMENTS 

SLUMP 'STATION 'STATION 

t 

r GEO-CON.INC. ?&H-H OWNER 

TRENCH 

'PRhF'X 

,/I% 1 PLANT 

wc 
- 

PLANT 

+'4 

STATION 

= 200 - 

DEPTH 

L7 

TlME 

60 

Y Y 

6'7 
FILTRATE VlSC TlME 



'JRRY TRENCH 
Geoteckn~cai Contrad~ng L J A L I T Y  CONTROL 
"Experrence and Expert~se" 

DATE */. 1~ -r3 JOB NAME ) / Y / ~ , , ~ /  JOB NUMBER _Pz - 1 7;/ 
I 

COMMENTS 

/ 
-Sdc 4> /hL 4/-"vL f f C ~ F /  

/ Z  3 0  C/ ' I 

EXCAVATION 

STATION 

J* 

/ CO 

/ L O  

14-22 

; 7& 

L 

DEPTH 

/z F 
f 3 . Y  

/u 4 

/3 / 

COMMENTS 
BACKFILL 

KEY 

~/O.J /  

7'2 
8 8  
w / /  

/ r z  I , E L  

%PASSING 
= 200 WC 

COMMENTS 
SLURRY 

*STATION STATION 

GEO-CON, INC. OWNER 
b 

P R E  MIX 
wc 

b- 

TRENCH 

I I 

PLANT 

Y PLANT DEPTH STATION Y TIME TIME FILTRATE VlSC 



L 

' ~~~=~~~ mc U R R Y  TRENCH 
Gmt+z.lr~~c.al Contract~ng ucJALlTY CONTROL 
"Exnerrence and Exoertrse" 

DATE , - .  ,- I: JOBNAME L///;,~,. / JOB NUMBER ~3 -, 7-V 
I 

COMMENTS 

L 

EXCAVATIOh 

STATlOh 

/ +  f r  
2 f , , ~ 7  

7 , 3 8  

r ? r s 7  , 7 ?  

DEPTH 

7' 
' 2  - Z 
/ '-Yd7 

KEY 

3, L7 

/'C3 

/Jo 
1 1 5  

/ J  7 

, r f ?  1 , c  
'7.77 1 ; 2  

- , J  7 ,/; 3 , 
- 4  ,.y 

- 3 r 3 ' 7  

/ 

/aM 3 

/ 

,3  25 

5.0 

COMMENTS 
rz br*rd BACKFILL 

2 f o r  /+ 
?6PASSI N G 

= 200 

2 3 

PRE MIX1 
STATION wc 

I -3.z 

I 

COMMENTS 
SLURRY 

SLUMP 

3" 

STATION 

. 

WC 

/ A  

> 

TRENCH 

PLANT Y 
PLANT 

DEPTH STATION 

GEO-CON, INC. OWNER 

c/Yd,sc 

Y 

6 5  7 08 

TlME 

0 4 7  

FILTRATE 

2 3  

VlSC TlME 

W /Q'Cq7 



- 
'-.CON @?Jc I ' 'JRRY TRENCH 
Geotectln~cal Contract~ng LJALITY CONTROL 
"Experience and Experttse" 

DATE ,'7 ?? JOBNAME //'/',LC/ JOB NUMBER ,9_3 -/ 7f 
I 

EXCAVATIOF! 1 COMMENTS 
STATION 

3 f ~ 3  
3 f 7 " i  
3 
. Y + Z P  

9 ' f r P  

- .I.:[ 
/ 9 

+ 6." - 
<fro 

, 9 f  y o  

DEPTH 

. 

I;* k 

/ r 3  

i 3  .' 

3 - 
2 

/ t f  

I t  ,I 

/ z  r7 

KEY ( 

7 u  
- E k  
7 7  
' /  e 
r 4  

5' / 

4 ~7 
7 C  

Y k  
f b 

I 

Zf60 /rL I 

COMMENTS 
z*frkr BACKFILL 

9CPASSI N G 
WC = 200 

19 I 23- 

SLUMP 

& 5  g % 

I 
I 

STATION 

COMMENTS 

,,,,, &,,, 1 
/ +, u/ c' $/-*/Y J,.',/. , - 

~ r / d  rpa-..m+rnr . - , ' . . r rc , ,  

4 , #:, J c%; 

SLURRY 

3.001 I 17'7 1 / 

, f / 4 4 f L ( 2 3 /A / > -5 I - f r rH  / dL( ,! 
/ 

,LA// 
/ - A ;  +F?/,C .s ,- 4* C L C '  d* 4,Tfi Y 7 .  ,- ,*d -cc JF 

/ / 
( , / P /  ,&,,,/ GCc - LC*. ,d d F s @ f l , ? ~ /  A ?* a* C /'/ /x< / r ) r  ,, 4 ,L# .: // ~ . ; 7 c b  

I 

- 

GEO-CON. INC. b& %<%... OWNER 

TRENCH j 1 PLANT 

PLANT' 

3 4  
q~ 

,X2 

Y 

67 

DEPTH 

8 
0 

G 

STATION Y 

. 

TIME 

8'30 

9 3 0  
/ ,ou 

FILTRATE 

n1 

VISC 

/OF 

TIME 

/ / a  00 



'JRRY TRENCH 
L,ALITY CONTROL 

"Experience and Exoertise" 
- # DATE , - f :I JOB NAME :V4,f3 ,af , JOBNUMBER C,t 

EXCAVATION I 

STATION 1 DEPTH / KEY I COMMENTS 

-*;mi BACKFILL 
%PASSING Pv STATION ( SLUMP wc = 200 COMMENTS 

I .<z I .-/ / F  2 7 

I 
5 

J SLURRY 

TRENCH PLANT COMMENTS 

STATION TIME DEPTH Y PLANT Y FILTRATE VlSC TIME 

.f &o 6 db 2 3  +7  $9 
/ .Jo /4 Bti 

GEO-CON.INC. ' b  . q r h ! ! ~  OWNER 



GF&.coN mc, URRY TRENCH 
Gectec3nlmI Contractrng uJALITY CONTROL 
"Exoer~ence and Expertrse" 

DATE 4 - z /  33 JOBNAME //&A,;-/ JOB NUMBER cy / 7~ 
EXCAVATION 

COMMENTS 

1 7 2 0  9.2. 7,~- 
iyrc I 3 7 9 ~NrrpLLl &I/ 6 /+I rJ/z7m, / . J 4 d 4 4 '  

I 

-- - 

BACKFILL 

STATION(PR$IX 'STATION SLUMP wc = 200 

GEO-CON. INC. /$?a s % ? k / r  OWNER 
I 

-- - 

COMMENTS 

-- - 

COMMENTS 
SLURRY 

TRENCH W& . 
M T  

5-r 
3-2 

STATION 

PLANT 

DEPTH 

0 

6 

TlME 

0 

3.20 

Y Y 

r-5- 

7f 

FILTRATE VlSC TlME 



~~~-~~~ U R R Y  TRENCH 
C.w+~znn~cal Contract~ng -JALITY CONTROL 
"Experfence and Experfrse" 

DATE l p  - P S  JOBNAME I/;A,.[/  JOB NUh1BER C3-1 7 
1 

COMMENTS 

fl/  4- 6 4 2 I- Q ?k 
J 

4 J F d  AwkY 
J 

f 

ic-<D I 

L 

EXCAVATION 

STATION 

3 7 3 2  

33712 
3 2 1 q z  

I 

I 
r I I 
L 

DEPTH ) KEY 

'COMMENTS 

AC4L A/Y +'<4k~/ . r , L J ~  A A ,Ldt(L 4 1 
u/ /AM L Y-9 P A /  r 

/ 

f BACKFILL 

@ 

z / 
2 )  17.f 

ShPASSING 
= 200 
2 L  

i 

STATION SLUMP Py [STATION 

N <  I x + ~ z  
wc ' 

/ 9 

COMMENTS 
SLURRY 

4 

TRENCH L I PLANT 

'9 
C 

GEO-CON. INC. ~ 4 ~ .  OWNER 

Y 

e',v 

I 

PLANT 

4 7  
/ c/s 

DEPTH STATION Y 

&L/J 
4~ 

FILTRATE 

7 7  r.r, 

TIME VlSC 

! 3  

4 2  
I 

TIME 

//act 
-5 Ua 



r J 

' JRRYTRENCH 
Gsc' . .n~cal Contract~ng LJALITY CONTROL 
"Exper~ence and E x ~ e r t ~ s e "  

4 3 DATE 7 ,  JOB NAME /[*I< , -; JOB NUMBER <TI7 - .':-/ 
1 

COMMENTS 

, c v z  Pr" 

EXCAVATION 

KEY 

17. / 
,/ g 7 

y 
/>- y 

STATION I DEPTH 

,32472 

3 r " ' ~ ~ Z  

COMMENTS 

A%> A<& fl/u 

z o r  

Z O r  

BACKFILL 

= 200 
- P R E  MIX 

L 

. z 3 7 2 ~ l ~ ,  7 

%PASSING 
STATION 

3 c 7 / 7  

L/ 

SLUMP 

I I 

, 2 b , E ,  

I 
WC wc 

I 
1 

1 

I 

t -  

STATION 

COMMENTS 
SLURRY 

-? GEO-CON.INC. . OWNER 
I I 

TRENCH PLANT J / 3 c  i 
PLANT' 

477 
.-fo 

STATION 

2 ' 3 r 3 2  

z i t ; :  

DEPTH 

Cl 
o 

TIME 

2.00 
2 . 3 0  

Y 

6 

6 7  

Y 

6 

VISC 

+aA 

FILTRATE 

2 2  

TIME 

/:33 



5 ERY TRENCH 
C,AL.ITY CONTROL 1 

1 I "Experrence and Expertise" I 
DATE L - 2 q 

EXCAVATlOf 

7 JOB NAME fL- /$ (i/ / JOBNUhlBER ~~- / -7;p I 
COMMENTS I 

( GEO-CON. INC. ,dm sm.U" OWNER I 

COMMENTS 
SLURRY - 

TRENCH i 
5 I PLANT 

STATION 

7 ? r4.0  
d A 

3/1!74,? 

PLANT 

;.'7 
Y Y  

Y Y 
/ 9 , 
72 

TlME 

/ / , &? 

/t:oa 

DEPTH 

P 

1 J~ 

FILTRATE VlSC TlME 



APPENDIX C 

WORKING PLATFORM COMPACTION AND GRADATION TESTING DATA 



Professional Service Industries, Inc. 
Michigan Testing Engineers Division 

TESTED FOR CONESmGA-ROVERS & ASSOC. , LTD PROJECT: SECUREbENT OF PLANT S I T E  
C/O V E L S I ~ L  ST. LOUIS,  MICHIGAN 
70 1 W. WASHINGTCN PHASE I & 11-PROJECT No. 1185 
ST. LOUIS,  MI 48880 

REPORT OF MOISTURE DENSITY RELATIONSHIP OF SOIL 

OURREPORTNO: 408-30029-21 PAGE 6 of 7 

TEST DATA 

2605 North Grand River Avenue Lans~ng. MI 48906 Phone: 517/321-1324 



1 
Professional Service Indushies, Inc. - 

! pen Michigan Testing Engineers Division 

REPORT OF FIELD COMPACTION TESTS 

TESTED FOR. CDNESTOGA-ROVERS & ASSOC. , LTD PRO~ECT: SECUREMENT OF PLANT S I T E  

i C/O VELS ICOL  ST. LOUIS,  M ICHIGAN 
701 W .  WASHINGTON PHASE I & 11-PROJECT No. 1185 

? ST. LOUIS,  M I  48880 

i 
' DATE JUNE 13 ,  1983 REPORT NO 408-30029-21 PAGE 7 of 7 
A 

TEST DATA: GRADE 

PERCENT COMPACTION: Based on maxlmw dry 
densty oblatned on sample ~ndicated by 
sod 10 number. 

i 
5 

t 

i 

1 

I 

1 

1 

i 

Respectfully submitted, 
Professional Service Industries. lnc. 

2605 North Grand River Avenue Lansing. MI 48906 Phone: 51 7/321-1324 

TEST 
NO 

1 

2 

3 

! REMARKS: 1. FILL MATERIAL A. TEST RESULTS COMPLY WITH SPECIFICATIONS 
2. BACKFILL 8.  RECOMPACTION REQUIRED 
3. BASECWRSE C TEST IS AfTER RECOMPACTION 

NOTES: DENSITIES SHOWN: Lbs. per cubic foot 4. SUBBASE D. MOISTURE IN EXCESS OF SPECIFICATIONS 
5. SQLCEMENT E. MOISTURE BELOW SPECIFICATIONS 

WATER CONTENT: Per Cmt of dry weight 6. OTHER 

1 

2 

3 

TEST LOCATION: 

S t a t i o n  29+50 

S t a t i o n  31+50 

S t a t i o n  33+00 

pmRM . 

m PLACE 
ORV 

DENSITY 

131.5 

1 3 3 . 2  

130.7  

WATER 
CONTENT 

11.0% 

11.8% 

12.4% 

MAXIMUM 
DATE 

6-13-83 

6-13-83 

6-13-83 

PER CENT 
COMPACTION 

9 6 . 1  

97 .4  

95 .6  

COUMENT 

B-1 

B-1 

B-1 

- 1  

- 3  

-9  

C1-4 

C1-4 

C1-4 

136 .8  

136 .8  

136 .8  



I 

[ 
Professional Service Industries, Inc. 

' Michigan Testing Engineers Division 

1 REPORT OF FIELD COMPACTION TESTS 

,! TESTED FOR CONES~OGA- RIVERS C SSOC. , LTD PROJECT: SECUEMENT OF PLANT SITE 
I - C/O VELSICOL ST. LOUIS, MICHIGAN 

70 1 W. WASliINGTON PfiASE I & 11-PROJECT NO. 1185 

I ST. UUIS, M I  48880 

1 4TE JUNE 14, 1963 OURREPORTNO 408-30029-22 PAGE 2 of 3 
& - 

j &ST LOCATION: WORKING PLATFORM * 

TEST DATA: GRADE 

I 1 1 R e t e s t  of t e s t  IIl o f  6-13-83 (REPORT No. 408-30029-21) I 

i 
1 

? 
I 

! .  
I 

1 
.! 

1 6 1 S t a t i o n  32+00 1 

/ 

I 

I REMARKS: 
1. FILL MATERIAL A. TEST RESULTS COMPLY WITH SPECIFICATIONS 
2. BACKFILL B. RECOMPACTION REQUIRED 
3. BASE COURSE C. TEST IS AFTER RECOMPACTION 

NOTES: DENSITIES SHOWN: U s .  per cubic foot 4. SUBBASE 0.  MOISTURE IN EXCESS OF SPECIFICATIONS 
? 5 SOILCEMENT E. MOISTURE BELOW SPECIFICATIONS 

WATER CONTENT: Per Cent of dry weight 8. OTHER 
i 

PERCENT COMPACTION. Based on maxlmum dry 
dens~ly obtained on sample indicated by 

i so11 ID number. Respectfully submitted. 
Professional Service Industries. Inc. 

IN PLACE 
ORV 

DENSITY 

135.5 

135 .O 

- 135.2 - 

134.5 

135.7 

TEST 
NO 

1 

2 

3 . 

4 

5 

3 

4 

2605 Nolth Grand River Avenue Lansing. MI 48906 Phone: 5171321-1324 

137.0 

MAXIMUM 

gNg; 

136.8 

136.8 

136.8 - -------------- 

136.8 

136.8 

f 6 

R e t e s t  o f  t e s t  #3 of 6-13-83 (REPORT No. 408-30029-21) 

S t a t i o n  29+00 

5 

PER CENT 
COMPACTON 

99.0 

98.7 

98.9 

98.3 

99.2 

WATER 
CONTENT 

9 .7  % 

8.5 0 

1 1 . 3 %  

9 . 7 %  

9 . 8 %  

136.8 

€LEV SO,,. 
O A E  

NUMBER 

* 4 

S t a t i o n  30+50 

COMMENT 

AC- 1 

AC- 1 

AC- 1 

A- 1 

A - 1  . 

loo+ 8 . 4 %  

(3-14-83 

6-14-83 

6-14-83 - 

6-14-83 

6-14-83 

6-14-83 A- 1 

- 1 

- 3 

-9 

-0.5 

-0.5 

-2.5 

C1-4 

C114 

Cl-4 -- 

C1-4 

C1-4 

C1-4 



Professional Service Industries, Inc. 
Michigan Testing Engineers Division 

t 

1 REPORT OF FIELD COMPACTION TESTS 

TESTED FOR CCNESTOGA- ROVERS & ASSOC. , LTD 
1 - C/O VELSICOL 

701 W. WASHINGTON 
1 ST. LOUIS, M I  48880 

1 

PROJECT: SECUREMENT OF PLANT SITE 
ST. LOUS, MICHIGAN 
PHASE I & 11-PROJECT No. 1185 

TE JUNE 14,  1983 OUR NO 408-30029-22 PAGE 3 of 3 

TEST DATA: BEG~ GRADE 

7 

8 

6-14-83 -7.0 C1-4 136.8 
ST LOCATION: WORKING - PLATFORM 

M*XIMUM 

E",rz 
I t  ST 
No 

9 

10 

WL O A I E  
NUMBER 

6-14-83 

6-14-83 

6- 14-83 

6-14-83 

[ l o  1 S t a t i o n  31+50 

i 

COMMENT . WATER 
CONTENT 

-8.5 

GRADE 

8 

9 

ppp 

111 I S t a t i o n  33+00 

GRADE 

-2 - 0  

S t a t i o n  29+00 

S t a t i o n  30+00 

12 1 S t a t i o n  32+50 

IN PLACE 
car 

DENSITY 

Cl-4 

C1-4 

REMARKS: 

PER CENT 
COMPACllON 

136.8 

136.8 

Cl-4 

C1-4 

NOTES: DENSITIES SHOWN: Lbs. per cubic foot 

WATER CONTENT. Per Cent ot dry we~ght 

136.8 

136.8 

PERCENT COMPACTION: Based on maximum dry 
denstty obtained on sample indicated by 
so11 ID number 

1 .  FILL MATERIAL A. TEST RESULTS COMPLY WITH SPECIFICATIONS 
2 BACKFILL B. RECOMPACTION REQUIRED 
3. BASE COURSE C. TEST IS AFTER RECOMPACTION 
4. SUBBASE D MOISTURE IN EXCESS OF SPECIFICATIONS 
5 SOILCEMENT E. MOISTURE BELOW SPECIFICATIONS 
6. OTHER 

Respectfully submitted, 
Professional Service Industries, Inc. 

-- - 

2605 North Grand River Avenue Lans~ng, MI 48906 a Phone: 5171321-1324 



Professional Service Industries, lnc. 1 Michigan Testing Engineers Division 

REPORT OF FIELD COMPACTION TESTS 

; TESTED FOR: CCNESTOGA- ROVERS 6, ASSOC . , LTD PROJECT: SECVXEMENT OF PUGIT S I T E  
C/O VELSICOL ST. WUS,  b!ICHIGAN 
701 W. WASHINGTON I & 11-PhOJECT NO.  1185 
ST. LOUIS, MI 48880 

ATE: JUNE 14, 1983 OUR REPORT NO.: 408-30029-23 PAGE 3 of 3 
: I. 

TEST DATA: 

G 

1 12 ( 6-14-83 
TEST LOCATION: WDRKI: 

A I 

7 

8 

IG PLATFORM 

IN P U C E  
DAY 

OEWlrv 

136.5 

135.2 

134.2 

135.0 

135.7 

134.5 

W4lER 
CONTENT 

7.8% 

7.2% 

9.9% 

7.8% 

8.4% 

8.9% 

ElEV 

-8.5 

GRADE 

G R M X  

-2.0 

-8.0 

-7.0 

Station 33+00 

Station 29+00 i I 

9 

REMARKS: 

Station 30+00 

10 

11 

12 

NOTES: DENSITIES SHOWN: Lbr. p.r CL;W foot 

WATER CONTENT: Per Cent of 6ry weight 

PER CEh i 
COMPACTION 

99.8 

98.9 

98.1 

98.7 

33.2 

98.3 - 

,D 
HUUBER 

(21-4 

C1-4 

C1-4 

C1-4 

C1-4 

C1-4 

Station 31+50 1 
Station 33+00 

Station 32+ 50 

PERCENT COMPACTION: Based on maximum dry 
density obtainfd on sample indicated by 
soii iD numbw. 

1 

COUYEHT I 
A- 1 

A- 1 - 
A- 1 

A- 1 

A- 1 

A- 1 

u*XIMuy 
U B O R T  
D E W  

136.8 

136.8 

136.8 

136.8 

136.8 

136.8 

1. FILL MATERIAL A. TEST RESULTS COMPLY WiTH SPECIclCA'nONS 
2. BACKFILL 8 .  RECOMPACTlON fiEOUIRED 
3. BASE COURSE C. TEST B A F E R  RECOMPACT ION 
4. SUBBASE D. MOISTURE IN EXCESS OF SPEClFtCATlONS 
5. SOIL CEMENT E. MOISTURE BELOVJ SPECIFICATIONS 
8. OTHER 

Res~ecttully submitted. 
Professional Service Industries. Inc. 

2605 North Grand River Avenue Lansing, MI 48906 Phone: 51 7/321-1324 



& 

Professional Service Industries, Inc. 
i Michigan Testing Engineers Division 

REPORT OF FIELD COMPACTION TESTS 

. TESTED FOR: CCNESTOGA- ROVERS & ASSCC. , LTD PRCJECT: SECUEMENT CF P W ' T  S 1 . X  
a C/O VELSICOL ST. U U I S ,  M I C H I G X I  

70 1 W. WASHINGTON PHASE I & 11-PROJECT NO. ilE5 

i ST. LOUIS, M I  48880 

4TE: JUNE 15, 1983 ouRREPoArNO.. 403-30029-23 PAGE 2 of 2 

TEST DATA: 

1 2 1 St.tion 32+00 i 

6 

4 I S t a t i o n  3300 

PER CENT 
C3MPACTKih( 

lC 01 

lGO+ 

38.3 

99.8 

TEST 
NO 

1 

2 

3 

4 

6-15-83 

f 

COkAUtYT . 
A- 1 

i 

A- 1 

.I- 1 

A- 1 

MAXIMUM 
UB 
DENSITY 

136.8 

136.8 

136.8 

136.8 

'EST LOCATION: WORKING p L A m m  - --- 

6 1 Station 32+50 I 

SOK ID OATE NUMBER 

.--.I 
-4.5 (21-4 136.8 

1 

3 

5 

REMARKS: 

WATER 
CONTEhT 

7.0% 

7.3% 

8.6% 

6-15-83 

6-15-83 

6-15-83 

6-15-83 

S t a t i o n  32+50 -- 

Stat ion  32+50 

Station 33+00 

b 

NOTES: DENSITIES SHOWN: Lbs. p.r cubic foot 

WATER CONTENT: Per Cent of dry weight 

rc PLACE 
ORv 

WPtPITV 

137.5 

137.0 

134.5 

-I 
i 

PERCENT COMPACTION: Based on maxirnun dty 
density obtawred on sdrr~pb indicated by 
sad ID number. 

7.7% , 1 136.5 

-6.5 

-2.0 

-5.0 

-7.0 

.?- I 4 
I 

1. FILLMATERIAL A. TEST RESULTS COMPLY WITH SPECIF:CATIONS 
2. BACKFILL B RECOMPACTION REQUIRED 
3. BASE COURSE C. TEST IS AFTER RECOMPACTION 
4. SUBBASE 0. MOISTURE IN EXCESS OF SPEClFlCATlONS 

C1-4 

C1-4 

C1-4 

C1-4 

9.71 

5. SOIL CEMENT E. MOISTURE BELOW SPESIF.CATICNS 

134.5 1 9E. 3 

6. OTHER 

Respectfully subm~lted. 
Professional Service Industries, lnc. 

2605 North Grand River Avenue a Lansing, MI 48906 a Phone: 51 71321-1324 



Professional Service Industries, Inc. 
Michigan Testing Engineers Division 

1 REPORT OF FIELD COMPACTION TESTS 

1 TESTED FOR: CONESTOGA-ROVERS & ASSOC. , LTD PROJECT SECUREMENT OF PLANT SITE 
C/O VELSICQL ST. LOUIS, MICHIGAN 
701 W. WASHINGTON PHASE I & 11-PROJECT NO.  1185 
ST. LOUIS, M I  48880 

1 OATE: 
JUNE 16, 1983 OURREPORTNO.: 408-30029-24 PAGE 2 of 2 

TEST 
No DATE 

I 

lo MAXIMUM WATER 
CONTENT 

IN P'ACE 
ORY 

DENSITY 

: REMARKS: 

1 

NOTES: DENSTIES SHOWN: Us. per cubic foot 

WATER CON?'ENT: Per Cent of dry wsght 

1 S t a t i o n  33+00 I 

PERCENT COMPACTION: Based on maximum dry 
density obtained on sample mdicated by 
soil ID number. 

P€R CENT 
COMPACTON 

2 

3 

4 

5 

6 

1.  FILL MATERIAL A. TEST RESULTS COMPLY WITH SPEClFlCAflONS 
2. BACKFILL B. RECOMPACTION REOUIRED 
3. BASECOURSE C TEST IS AFTER RECOPAPACTION 
4. SUBBASE D. MOISTURE IN EXCESS OF SPECIFIC~TIO%S 
5. SOIL CEMENT E. MCISTURC BELOInl SPECIFICAT!ONS 
8. OTHER 

C_%MF+IT 

S t a t i o n  32+50 

Stat ion  32+50 

Stat ion  33+00 

Stat ion  32+50 

S t a t i o n  33+00 

Respectfully submitted. 

I 

Professional Service Industries. Inc. 

- pp - - -- - - pp - - - 

2605 North Grand R~ver Avenue Lansing, MI 48906 Phone: 517/321-1324 



Professional Service Industries, Inc. 
Michigan Testing Engineers Division 

REPORT OF FIELD COMPACTION TESTS 

TESTED FOR. CONESTO~-ROVEI~ & ASSOC. 1 LTD. PROJECT: SECUREMENT OF PLANT SITE 
C/O VELSICOL ST. LOUIS, MICHIGAN 
7 0 1  W. WASHIGNTON PHASE I & 11-PROJECT NO. 1185 
ST. LOUIS, M I  48880 

1TE JUNE 20, 1983 OUR REPORT NO.. 408-30029-28 PAGE 2 o f  6 

~- 

TEST DATA: BELOW GRADE 

REMARKS: 

NOTES. DENSITIES SHOWN Lbs per cublc foot 

WATER CONTENT. Per Cent of dry wetght 

S t a t i o n  33+00 

S t a t i o n 3 2 + 5 0  

S t a t i o n  32+50 

S t a t i o n  i3+00 

- 

PERCENT COMPACTION: Based on maximum dry 
dens t ty  o b t a ~ n e d  on sample indicated by 

PST LOCATION: WORKING PLATFORM 

PER CENT 
COMPACTION 

98.3 

98.7 

98 .1  

99.2 

TEST 
NO 

1 

2 

3 

4 

1 

2 

3 

4 

sod ID number. 

WATER 
CONTENT 

8 . 0 %  

7 .5% 

8 .2% 

7.8% 

COMMENT 

A- 1 

A - 1  

A - 1  

A-1 

1. FILL MATERIAL A. TEST RESULTS COMPLY WITH SPECIFICATIONS 
2. BACKFILL 8. RECOMPACTION REQUIRED 
3. BASE COURSE C. E S T  IS AFTER RECOMPACTION 
4. SUBBASE D MOISTURE IN EXCESS OF SPECIFICATIONS 
5. SOIL CEMENT E. MOISTURE BELOW SPECIFICATIONS 
6. OTHER 

IN PLICE 
ORV 

DENSITY 

134.5  

135.0 

134.2  

135.7  

MAXIMUM 
O A ~ E  

Respectfully submitted. 
Professional Service Industries. Inc. 

6-20-83 

6-20-83 

6-20-83 

6-20-83 

2605 North Grand River Avenue Lansing. MI 48906 Phone: 51 71321 -1 324 

-2.5 

-1.5 

-1.0 

-2.0 

C1-4 

C1-4 

C1-4 

Cl-4 

136.8 

136.8 

136.8 

136.8  



Professional Service Industries, Inc. [mJl Michigan Testing Engineers Division 

1 REPORT OF FIELD COMPACTION TESTS 

TESTED FOR CONESTOGA-ROVERS h ASSOC. , LTD. PROJECT: SECUREMENT OF PLANT SITE 
C/O VELSICOL ST. LOUIS, MICHIGAN 
701 W.  WASHINGTON PHASE I & 11-PROJECT No. 1185 

1 
ST. LOUIS, M I  48880 

'ATE JUNE 21, 1983 OUR REPORT NO 408-30029-29 PAGE 2 of 3 

1 1 I S t a t i o n  33t00 I 

- - - 

TEST DATA: BELOW G W E  

1 2 1 S t a t i o n  32+50 I 

4 1 S t a t i o n  32+50 

'EST LOCATION: W0 P Z A ~  

E( PLACE 
O ~ Y  

DENSITY 

134.2 

135.7 

136.5 

134.2 

135.0 

135.5 

TEST 
NO 

I l 

r 2 

3 

4 

I 
I s  

[ 6 

3 

v 5 I S t a t i o n 3 3 + 0 0  

i / 6 S t a t i o n  33+00 

MAXIMUM 

Us OCIv 
WNSllV 

136.8 

136.8 

136.8 

136.8 

136.8 

136.8 

S t a t i o n  33+00 

I REMARKS: 

NOTES: DENSITIES SHOWN: U s .  per cubic foot 

WATER 
CONTENT 

9.9% 

9.0% 

8.8% 

9.5% 

9.3% 

8.5% 

PER CENT 
COMPACTION 

98.1 

99.2 

99.8 

98.1  

98.7 

99.0 

DATE 
NUMBER 

1 WATER CONTENT. Per Cent of dry wecght 

CtMMENT . 
A-1 

A-1 

A-1  

A-1 

A-1 . 

A-1  

6-21-83 

6-21-83 

6-21-83 

6-21-83 

6-21-83 

PERCENT COMPACTION: Based on maximum dry 
density obtalned on sample cndicated by 
MII 10 number 

1. FILL MATERIAL A. TEST RESULTS COMPLY WITH SPECIFICATIONS 
2. BACKFILL B. RECOMPACTION REOUIRED 
3. BASE COURSE C. TEST IS AFTER RECOMPACTION 
4 SUBBASE D. MOISTURE IN EXCESS OF SPECIFICATIONS 
5. SOIL CEMENT E MOISTURE BELOW SPECIFICATIONS 

-1.5 

-0.5 

-1.0 

SRADE 

-0.5 

6. OTHER 

C1-4 

C1-4 

Cl-4 

C1-4 

Cl-4 

6-21-83 GRADE 

Respectfully submitted. 
Professional Service Industries, Inc. 

C1-4 

- 2605 North Grand River Avenue a Lansing, MI 48906 Phone: 51 71321 -1324 

1 



1 

1 REPORT OF FIELD COMPACTION TESTS 

TESTED FOR. CONESTOGA-ROVERS & ASSOC. , LTD. PROJECT: SECUREYENT OF PLANT SITE I C/O VELSICOL ST. LOUIS, MICHIGAN 
701 W. WASHINGTON PIiASE I 6 11-PROJECT No. 1185 

1 
ST. LOUIS, M I  48880 

i 

?ATE. JUNE 21, 1983 OUR REPORT NO. : 408-30029-29 PAGE 3 of 4 

1 - 1 7 1 S t a t i o n  30+50 I 

TEST DATA: ABOVE GRADE 

I ! 8 ( Station 30+50 1 

1 

1 9 I S t a t i o n  3'3+22 I 
1 1 0  1 Retest of  T e s t  Y7 -1 

I\ . . I  

7 

I ' 11 1 R e t e s t  of T e s t  #8 I 
- - -  - - -  

I 1-12 1 R e t e s t  of T e s t  19 1 

- I 

NOTES. DENSITIES SHOWN Lbs. per cublc toot 

1 WATER CONTENT Per Cent of dry we~ght 

j -:ST LOCATION: WORKING PLATFORH BERM 

FLEV Sm I,) 
1141t 

NUMBER 

i 

1 PERCENT COMPACTION Based on maxunurn dry 
densty obta~ned on sample ~nd~cared by 

f 
so11 10 number 

MAXIMUM 

gNz 
136.8 6-21-83 

6-21-83 

6-21-83 

6-21-83 

6-21-83 

6-21-83 

8 

9 

1 . FILL MATERIAL A. TEST RESULTS COMPLY WITH SPECIFICATIONS 
2. BACKFILL 8. RECOMPACTION REQUIRED 
3. BASE COURSE C. TEST IS AFTER RECOMPACTION 

136.8 

136.8 

136.8 

136.8 

136.8 

i ; 
j 1 0  
I 

I l1 

! 1 2  

4 SUBBASE o M ~ ~ ~ T ~ J R E  IN EXCESS OF SPECIFICATIONS 
5 SOILCEMENT E MOISTURE BELOW SPECIFICATIONS 
6. OTHER 

W I l E l l  
CONTENT 

8 .3% +i 

+2 

+ I  

+ 1 

+ 2 

+1 

Respectfully submitted. 
Professional Service Industries, Inc. 

11.3% 

9.0% 

9 .9% 

10.5% 

9.9% 

c1-4 

C1-4 

C1-4 

C1-4 

Cl-4 

C1-4 

i 2605 North Grand River Avenue Lansing, MI 48906 Phone: 517/321-1324 

M 1'1 ACF 
Ult, 

DENSITY 

114.0 

115.5 

122.0 

128.2  

130.7 

123.7  

I'bR LINI 
COMPACTION 

83.3  

C W M t N I  

B-1 

84.4 

89.2 

93.8 

95 .9  

90.5 

B-1 

B-1 

AC-1 

AC-1 

AC-1 



Professional Service Industries, Inc. 
Michigan Jesting Engineers Division 

1 REPORT OF FIELD COMPACTION TESTS 

t TESTED FOR CONESTOGA-ROVERS 61 ASSOC . , LTD . PROJECT' SECURFYENT OF PLANT S ITE 

i C/O VELSICOL ST. LOUIS, MICHIGAN 
701 W .  WASHINGTON PHASE I & 11-PROJECT No. 1185 

7 ST. LOUIS, M I  48880 

DATE JUNE 29, 1983 OUR REPORT NO 408-30029-35 PAGE 2 o f  3 

TEST DATA: 

2 1 S t a t i o n  13+50 
I 

1 S t a t i o n  12+00 

TEST LOCATION: W O m N G  PLATFORM 
r 1 

IN PLACE 
DRY 

DENSITY 

136.7 

135.3 

136.0 

128.0 

130.5 

135.3 

:VATER 
CONTENT 

7.1% 

9.4% 

6.3% 

8.8% 

9.2% 

7.2% 

- 
TEST 
NO 

1 

2 

3 

4 

5 

6 

I 

3 S t a t i o n  15+00 

i 

I 
REMARKS: 

PER CENT 
COMPACTION 

100 

99.2 

99.4 

93.6 

95.4 

38.3 

DATE 

I 

1 

NOTES: DENSITIES SHOWN Lbs per cubic foot 

I WATER CONTENT. Per Cent of dry welght 

COMMENT 

A 1  

A 1  

A1 

B 1 

E l  . 

A 1  

6-29-83 

6-29-83 

6-29-83 

6-29-83 

6-29-83 

6-29-83 

4 

PERCENT COMPACTION Based on maxlmum dry 
denslty obta~ned on sample lnd~cated by 
so11 ID number 

S t a t i o n  16+25 

5 

6 

1 .  FILL MATERIAL A TEST RESULTS COMPLY WITH SPECIFICATIONS 
2 BACKFILL 0 RECOMPACTION REOUIRED 
3. BASE COURSE C. TEST IS AFTER RECOMPACTION 
4. SUBBASE D MOISTURE IN EXCESS OF SPECIFICATIONS 

GRADE 

GRADE 

GRADE 

GRADE 

GRADE 

GRADE 

S t a t i o n  18+25 

S t a t i o n  19+50 

5 SOIL CEMENT. E MOISTURE BELOW SPECIFICATIONS 
6. OTHER 

Respectfully submitted. 
Proiessional Service Industries. Inc. 

C1-4 

C1-4 

C1-4 

C1-4 

C1-4 

C1-4 

I 2605 North Grand River Avenue Lansing. MI 48906 Phone: 51 71321-1324 

136.8 

136.8 

136.8 

136.8 

136.8 

136.8 



Professional Service Industries, Inc. [pi\ Michigan Testing Engineers Division 

1 REPORT OF FIELD COMPACTION TESTS 

TESTED FOR CCNESTOGA-ROVERS & ASSOC. , LTD . PROJECT. SECUE4ENT OF PLANT SITE 
C/O VCLSICOL ST. LOUIS, MICHISAN 
7 0 1  W. WASHINGTON PHASE I & 11-PROJECT NO. 1 1 8 5  
ST. LOUIS, M I  48880  

1 
i 3ATE JUNE 29 ,  1 9 8 3  OUR REPORT NO 408-30029-35 PAGE 3 of 3 

1 

TEST DATA: 

1 
REMARKS: 

i 

i 

i 

NOTES: DENSITIES SHOWN: Lbs. per cub~c foot 

WATER CONTENT: Per Cent of dry welght 

PERCENT COMPACTION Based on maximum dry 
denslty obtalned on sample lndlcated by 
so11 ID number 

8 

1 .  FILL MATERIAL A .  TEST RESULTS COMPLY WITH SPECIFICATIONS 
2. BACKFILL 8 .  RECOMPACTION REOUIRED 
3. BASE COURSE C. TEST IS AFTER RECOMPACTION 

TFST 
NO 

7 

8 

- 

- TEST LOCATION: WORKING PLATFORY 

S t a t i o n  8 + 5 0  

4 SUBBASE D MOISTURE IN EXCESS OF SPECIFICATIOKS 

PER CENT 
COMPACTION 

98.3 

9 9 . 4  

7 

- - 
s SOIL CEMENT . E MOISTURE BELO~~PECIFICATIONS 
6. OTHER 

COMMENT. 

A 1 

A1 

Station 9+50 

Respectfully submitted, 
Professional Service Industries. Inc. 

DATE 
NUMBER 

2605 North Grand River Avenue a Lansing, MI 48906 Phone: 5171321-1324 

MAXIMUM 
LAB OR' 
DENS r Y 

1 3 6 . 8  

1 3 6 . 8  

6-29-83 

6-29-83 

W&TEA 
CONTENT 

7 .l% 

7 .l% 

GRADE 

GRADE 

IN PLACE 
DRY 

DENSITY 

1 3 4 . 5  

1 3 6  -0 

C1-4 

C l - 4  



1 '  
I 

Professional Service Industries, Inc. [pi\ Michigan Testing Engineers Division 

1 REPORT OF FIELD COMPACTION TESTS 

I 
TESTED FOR CONESTOGA-ROVERS & ASSOC . , LTD . PROJECT SE(=URMENT OF PLANT SITE 

C/O VELSICOL ST. LOUIS, MICHIGAN 
701 IJ. WASHIIJGTON PHASE I & 11-PROJECT Elo. 1185 
ST. LOUIS, M I  48880 

1 
J 

1 --3ATE JULY 5, 1983 OUR REPORT NO 408-30029-38 PAGE 2 of 3 

TEST DATA: BELOW GRADE 

1 
REMARKS: 

~ - - - 

TEST 
YC 

I 
2 

3 

4 

5 

6 

1 

2 

3 

4 

5 

NOTES. DENSITIES SHOWN Lbs per cub~c loot 

1 WATER CONTENT Per Cent of dry we~ght 

?EST LOCATION: WORKING PLATFORM 

MAXIMUM 
UB DRY 
DENSITY 

136.8 

136.8 

136.8 

136.8 

136.8 

136 - 8  

S t a t i o n  9+00 

S t a t i o n  9+00 

S t a t i o n  11+00 

S t a t i o n  13+50 

S t a t i o n  13+50 

S t a t i o n  15+50 

PERCENT COMPACTION Based on maxlmum dry 
dens~ty obta~ned on sample ~nd~cated by 
so11 ID number 

. . . . 

DATE 
NUMBER 

1 FILL MATERIAL A. TEST RESULTS COMPLY WITH SPECIFICAT~ONS 
2. BACKFILL B. RECOMPACTION REQUIRED 
3 BASECOURSE C TEST IS AFTER RECOMPACTION 
4 SUBBASE 0 MOISTURE IN EXCESS OF SPECIFICATIONS 
5 SOIL CEMENT . E. MOISTURE BELOW SPECIFICATIONS 
6 OTHER 

WATER 
CONTENT 

8.0% 

7 -7% 

7.5% 

9.6% 

8 -8% 

7.1% 

7-5-83 

7-5-83 

7-5-83 

7-5-83 

7-5-83 

7-5-83 

Respectfully subrn~tted. 
Professional Service lndustnes. Inc. 

2605 North Grand River Avenue Lanslng, MI 48906 Phone: 517/321-1324 

IN PLACE 
DRY 

DEhSITY 

135 - 8  

134.5 

136 . O  

134.2 

136 . O  

136.2 

-1.3 ' 

-0.7' 

-1.3' 

-1.3' 

-0.7 ' 

-1.3' 

21-4 

Cl-4 

21-4 

C1-4 

21-.4 

C1-4 

PER CENT 
COMPACTION 

99.2 

98.3 

99.4 

98.1 

99.4 

99.6 

C3MMENT. 

A - 1  

A - 1  

A-1  

A - 1  

A - 1  . 

A - 1  



I 
I 

Professional Service Industries, Inc. mil Michigan Testing Engineers Division 

1 REPORT OF FIELD COMPACTION TESTS 

i TESTED FOR CONESTOGA-ROVERS & ASSOC . , LTD . PROJECT SECUREMENT OF PLANT SITE 
C/O VELSICOL ST. LOUIS, MICHIGAN 
701 W .  WASHINGTON PHASE I & 11-PROJECT No. 1185 

1 ST. LOUIS, M I  48880 

f - )ATE J U L Y  5 ,  1983 OUR REPORT NO 403-30029-38 PAGE 3 of 3 

I 1 8 1 S t a t i o n  18425 I 

f EST DATA: BELOW GRADE 

i 
i 

f 

I 

- -  -~ 

9 

1 0  

. REMARKS: 

~ - 

S t a t i o n  18+25 ( R e t e s t  of T e s t  No. 5 of 6-29-33) 

S t a t i o n  20+00 

11 

NOTES. DENSITIES SHOWN: Lbs. per cublc foot 

TEST 
NO 

i 7 

8 

9 

10 

11 

I 

iEST LOCATION: WORKING PLATFORM 
I -  

S t a t i o n  16+25 ( R e t e s t  of T e s t  N o .  4 o f  6-29-83) 

1 WATER CONTENT. Per Cent of dry welght 

'7 

PERCENT COMPACTION. Based on maximum dry 
denslty obtained on sample lnd~cated by 
so11 ID number 

MAXIMUM 
DRY 

DENSITY 

136.8  

136.8 

136.8 

136.8 

136.8 

OATE 
NUMBER 

S t a t i o n  18+25 

1 FILL MATERIAL A TEST RESULTS COMPLY WITH SPECIFICATIONS 
2. BACKFILL B RECOMPACTION REQUIRED 
3 BASECOURSE C TEST IS AFTER RECOMPACTION 
4 SUBBASE D MOISTURE IN EXCESS OF SPECIFICATIONS 
5 SOIL CEMENT . E MOISTURE BELOW SPECIFICATIONS 

WATER 
CONTENT 

9.8% 

9.2% 

7 -9% 

8.4% 

8.9% 

IN PLACE 
DRY 

OEYSITY 

134.5 

135.8 

136.2 

134.0 

133.3  

7-5-83 

7-5-83 

7-5-83 

7-5-83 

7-5-83 

6. OTHER 

Respectfully submitted. 
Profess~onal Service Industries, Inc. 

PER CENi  
COMPACTION 

98.3 

99.2 

99.6 

98.0 

96.1 

-1.3' 

-0.7' 

GRADE 

-1.3' 

GRADE 

2605 North Grand R~ver Avenue Lans~ng, MI 48906 Phone: 5171321-1324 

COMME14i 

A - 1  

A-1 

AC-1 

A - 1  

BC-1 . 

C1-4 

C1-4 

C1-4 

C1-4 

C1-4 



Professional Service Industries, Inc. 1 Michigan Testing Engineers Division 

I 4 REPORT OF FIELD COMPACTION TESTS 

TESTED FOR CONESTOGA-ROVERS & ASSOC. , LTD PROJECT SECUREMENT OF PLANT SITE 

i C/O VELSICOL ST. LOUIS, MICHIGAN 
701 W. WASHINGTON PHASE I & 11-PROJECT NO. 1185 
ST. LOUIS, M I  48880 

- )ATE JULY 6 ,  1983 OUR REPORT NO 408-30029-39 PAGE 2 of 3 

TEST DATA: BELOW GRADE 

1 3 1 S t a t i o n  6+40 

4 

I 

- 

.- (EST LOCATION: WORKING PLATFORM 
! 

1 

1 6 1 S t a t i o n  4+05 

I 

REMARKS: 

TEST 
NO 

1 

2 

3 

4 

5 

6 

1 

2 

! 
NOTES. DENSITIES SHOWN Lbs per cublc tool 

S t a t i o n  6+40 

S t a t i o n  6+40 

- 

4 

5 

1 WATER CONTENT. Per Cent of dry we~ght 

MAX'MUM 
UB ORY 
DENSlTV 

136.8  

136.8  

136.8  

136.8  

136.8  

136.8  

ELEV soL 10 DATE NUMBER 

S t a t i o r i  4+05 

S t a t i o n  4+05 

PERCENT COMPACTION Based on maxlmurn dry 
dens~ty obtalned on sample lndlcated by 
so11 ID number 

PER CENT 
COMPACTION 

94.6  

99 .0  

96 .3  

94.4 

98.7 

100+ 

7-6-83 

7-6-83 

7-6-83 

7-6-83 

7-6-83 

7-6-83 

' 1 FILL MATERIAL A TEST RESULTS COMPLY WITH SPECIFICATIONS 
2 BACKFILL B RECOMPACTION REOUIRED 
3 BASECOURSE C TEST IS AFTER RECOMPACTION 
4 SUBBASE D MOISTURE IN EXCESS OF SPECIFICATIONS 
5 SOILCEMENT . E MOISTURE BELOW SPECIFICATIONS 
6 OTHER 

WATER 
CONTENT 

7.5% 

7.7% 

9.5% 

7 .8% 

7 .l% 

6.9% 

COMMENT 

B-1  

A - 1  

B-1  

E-1 

8- 1 

&l • 

Respectfully submitted, 
Professional Service Industries. Inc. 

IN PLACE 
DRY 

3ENSITY 

132 .5  

135 .5  

134.7 

132.2  

135.0 

138 .O 

3 

GRADE 

-0.7 '  

-1.3 '  

-0.7 '  

GRADE 

2605 North Grand River Avenue Lansing, MI 48906 Phone: 51 7/321-1324 

C1-4 

C1-4 

C1-4 

C1-4 

C1-4 

C1-4 



Professional Service Industries, Inc. mi\ Michigan Testing Engineers Division 

1 REPORT OF FIELD COMPACTION TESTS 

TESTED FOR CONESTOGA-ROVERS & ASSOC . , LTD . PROJECT, SECUREMENT OF PLANT SITE 

i C/O VELSICOL ST. LOUIS, MICHIGAN 
701 W. WASHINGTON PHASE I & 11-PROJECT No. 1185 
ST. LOUIS, M I  48880 

9 !ATE JULY 6, 1983 OUR REPORTNO.: 408-30029-39 PAGE 3 o f  3 
- 

TEST DATA: BELOW GRADE 

I 8 ( S t a t i o n  5+15 I 

I 
6 
A 

d 
[EST LOCATION: WORKING PLATFORM 

1 9 1 S t a t i o n  5+15 I 

7 

1 10 1 R e t e s t  of T e s t  No. 3 I 

S t a t i o n  5+15 

I 11 ( R e t e s t  o f  T e s t  No. 4 I 
- ~ 

F-1 R e t e s t  o f  T e s t  NO. 1 

IN PLACE 
DH f 

DENSIT\ 

134.5 

137.3 

136.2 

137 .O 

137.5 

136.0 

TEST 
NO 

7 

8 

9 
- - 

10 

11 

12 

, REMARKS: 

MAXIMUM 
LAB 
DENSITY 

136.8 

136.8 

136.8 

136.8 

136.8 

136.8 

NOTES DENSITIES SHOWN. Lbs. per cub~c foot 

WATER 
CONTENT 

6.7% 

7.3% 

6.5% 

7 .O% 

6.8% 

6.7% 

PER CENT 
COMPACTION 

98.3 

loo+ 

99.6 

loo+ 

loo+ 

99.4 

DATE 
NUMBER 

1 WATER CONTENT Per Cent of dry weight 

COMMENT 

A - 1  

A - 1  

A-1  

AC-1 

AC-1 

AC-1 

7 -6-83 

7-6-83 

7-6-83 

7-6-83 

7-6-83 

7-6-83 

PERCENT COMPACTION Based on maxlmum dry 
denslty obtalned on sample ~ndlcated by 
so11 ID number 

1 .  FILL MATERIAL A. TEST RESULTS COMPLY WITH SPECIFICATIONS 
2. BACKFILL B. RECOMPACTION REQUIRED 

-1.3' 

GRADE 

-0.7' 

GRADE 

-0.7' 

-1.3' 

3 BASECOURSE c TEST 1s AFTERRECOMPACTION 
4 SUBBASE D MOISTURE IN EXCESS OF SPECIFICATIONS 
5 SOIL CEMENT . E MOISTURE BELOW SPECIFICATIONS 
6 OTHER 

C1-4 

C1-4 

C1-4 

C1-4 

C1-4 

C1-4 

Respectfully submitted. 
Professional Service Indusfries. Inc. 

2605 North Grand R~ver Avenue Lansing. MI 48906 Phone: 5171321-1324 



- 
Professional Service Industries, Inc. 
Michigan Testing Engineers Division 

I REPORT OF FIELD COMPACTION TESTS 

i TESTED FOR CONESTOGA-ROVERS & ASSOC. , LTD . PROJECT SECUREMENT OF P L A N T  S I T E  

C/O V E L S I C O L  ST.  L O U I S ,  M I C H I G A N  
701 W. WASHINGTON PHASE I & 11-PROJECT NO. 1185 

? 
ST.  L O U I S ,  M I  48880 

- )ATE J U L Y  81 1983 OUR REPORTNO 408-30029-41 PAGE 3 of 5 
-- 

TEST DATA: BEL0W GRADE 

i 

1 

2 

3 

1 1 6 1 S t a t i o n  22+75 

S t a t i o n  24+25 

S t a t i o n  24+25 

S t a t i o n  24+25 

1 

REMARKS: 

I 
1. FILL MATERIAL 
2 BACKFILL 
3 BASECOURSE 

NOTES: DENSITIES SHOWN Lbs, per cubtc foot 4 SUBBASE 
5 .  SOIL CEMENT 

I WATER CONTENT Per Cent of dry weight 6 .  OTHER 

- (EST LOCATION: WORKING PLATFORM 

PERCENT COMPACTION Based on maxtmum dry 
dens~tv oblalned on sample lnd~cated by 
so11 10 number 

1, > I  
UO 

1 

2 

3 

4 

5 

6 

4 

5 

A. TEST RESULTS COMPLY WITH SPECIFICATIONS 
8. RECOMPACTION REQUIRED 
C TEST IS AFTER RECOMPACTION 
D MOISTURE IN EXCESS OF SPECIFICATIONS 
E. MOISTURE BELOW SPEC!FICATIONS 

S t a t i o n  22+75 

S t a t i o n  22+75 

Respectfully submitted. 
Professional Service Industries. Inc. 

MAXIMUM 
LAB DRY 
DENSITY 

136.8 

136.8 

136.8 

136.8 

136.8 

136.8 

DATE 
NUMBER 

i 2605 North Grand R~ver Avenue Lansing. MI 48906 Phone: 517/321-1324 
I 

V PLACE 
DRY 

DENSITY 

134.5 

137 - 0  

136 - 0  

133.5 

138 .O 

136 - 2  

WATER 
CONTENT 

6.7% 

6.8% 

7.2% 

7.9% 

7.2% 

7.5% 

7 -8-83 

7-8-83 

7-8-83 

7-8-83 

7-8-83 

7-8-83 

PER CENT 
COMPACTON 

98.3  

loo+ 

99.4 

97.6 

loo+ 

99.6 

-1.3 '  

GRADE 

-0.7' 

-1.3 '  

GRADE 

-0.7' 

COMMENT 

A - 1  

A - 1  

A-1 

B-1 

A-1 . 

A - 1  

C1-4 

21-4 

C1-4 

C1-4 

C1-4 

C1-4 



Professional Service Industries, Inc. [pi\ Michigan Testing Engineers Division 

REPORT OF FIELD COMPACTION TESTS 

TESTED FOR CONESTOGA-ROVERS & ASSOC . , LTD . PROJECT. SECUFEMENT OF PLANT SITE 
i C/O VELSICOL ST. LOUIS, MICHIGAN 

701 W. WASHINGTON PPASE I & 11-PROJECT No. 1185 
ST. LOUIS, MI 48880 

JULY 8, 1983 OURREPORTNO: 408-30029-41 PAGE 4 of 5 

TEST DATA: BELQW GRADE 

r 7  1 Working Platform: station 21+2s 

TEST 
YO 

7 

8 

9 

10 

11 

12 

i 1 8 1 Working Platform: Station 21+25 

j 9 1 Working Platform: Station 21+25 

iEST LOCATION: 

1 10 1 Internal Collection System Laterals: 150-ft. West of MHS-14 

DATE NUMBER 

I 11 I Internal Collection System Laterals: 250-ft. West of XHS-14 

MAXIMUM 
DRY 

DENSITY 

136.8 

136.8 

136.8 

115 .O 

115.0 

115 .O 

7-8-83 

7-8-83 

7-8-83 

7-8-83 

7-8-83 

7-8-83 

PERCENT COMPACTION Based on maximum dry 
dens~fy obtained on sample ~ndlcaled by 
so11 ID number 

WATER 
CONTENT 

8.2% 

8.3% 

7.4% 

4.3% 

3.49 

3.4% 

-1.3' 

-0.7' 

GRADE 

-1 ' 

-1' 

G W E  

12 

Respectfully submitted. 
Professional Sernce Industnes. Inc. 

C1-4 

El-4 

El-4 

G2-5 

G2-5 

G2-5 

Internal Collection System Laterals: 370-ft. West of MHS-14 

2605 North Grand R~ve r  Avenue Lans~ng, MI 48906 Phone: 517/321-1324 

IN PLACE 
DR., 

DENSITY 

131.8 

134 - 7  

135 -5 

109.3 

109.3 

109.8 

REMARKS: 1. FILL MATERIAL A TEST RESULTS COMPLY WITH SPECIFICATIONS 

I 2 BACKFILL 8 RECOMPACTION REQUIRED 
3 BASECOURSE C TEST IS AFTER RECOMPACTION 

NOTES DENSITIES SHOWN Lbs per cub~c foot 4 SUBBASE D MOISTURE IN EXCESS OF SPECIFICATIONS 
5 SOIL CEMENT . E MOISTURE BELOW SPECIFICATIONS 

i WATER CONTENT Per Cent of dry we~ght 6 OTHER 

PER CENT 
COMP9CTION 

96.3 

98.5 

99.0 

95 .O 

95 -0 

95 -4 

COMMENT 

a-1 

A - 1  

A-1 

A-1 

A-1 

A-1 



1-7 Professional Service Industries, Inc. re‘ Michigan Testing Engineers Division 

1 REPORT OF FIELD COMPACTION TESTS 

1 TESTED FOR CONESWGA-ROVERS & ASSOC. , LTD. PROJECT SECUREMENT OF PLANT SITE 
C/O VELSI COL ST.  LOUIS, MICHIGAN 
70 1 W. WASHINGMN PHASE I & 11-PROJECT NO. 1185 

7 
ST. LOUIS ,  M I  48880 

.TE JULY 11, 1983 OUR REPORT NO 408-30029-42 - PAGE 2 of 9 

1 EST DATA: 

REMARKS: 

1 

i 

I 

1 

1 1 
I 

I 

NOTES: DENSITIES SHOWN Lbs per c u b ~ c  foot 

R e t e s t  of T e s t  N o .  4 ,  t a k e n  7-8-83 (Report N o .  408-30029-41) 

R e t e s t  of Test No. 7, taken 7-8-83 (Report N o .  408-3002.9-41) 

1 WATER CONTENT Per Cent o f  dry we~ght 

.ST LOCATION: 

TEST 
YO 

1 

2 

1 PERCENT COMPACTION Based on rnax~rnum dry 
dens~ty obta~ned on sample lndlcated by 
MII ID number 

1 .  FILL MATERIAL 
2. BACKFILL 
3 BASECOURSE 
4.  SUBBASE 
5. SOIL CEMENT . 
6. OTHER 

A.  TEST RESULTS COMPLY WITH SPECIFICATIONS 
0 .  RECOMPACTION REQUIRED 
C TEST IS AFTER RECOMPACTION 

DATE 
NUMBER 

D M ~ S T U R E  IN EXCESS OF SPECIFICATIONS 
E MOISTURE BELOW SPECIFICATIONS 

MAXIMUM 
LAB ORY 
DENSITY 

136.8 

136.8 

7-11-83 

7-11-83 

~espectful l~  submitted, 
Professional Service Industries. Inc. 

1 2605 North Grand River Avenue Lansing. MI 48906 Phone: 51 71321 -1 324 

1 

WATER 
CONTENT 

8.1% 

7.9% 

-1.3' 

-1.3 '  

C1-4 

C1-4 

IN PLACE 
OR" 

DENSITY 

135.0 

135.8 

PER CENT 
COMPACTION 

98.7  

99.2 

COMMENT 

AC- 1 

AC- 1 



Professional Service Industries, Inc. 
Michigan Testing Engineers Division 

1 REPORT OF MOISTURE DENSITY RELATIONSHIP OF SOIL 

TESTED FOR CONESTOGA-ROVERS & ASSOC. 1 LTD PROJECT SECUREMENT OF PLANT SITE 
C/O VELSICOL ST. LOUIS, MICHIGAN 
7 0 1  W. WASHINGTON PHASE I & 11-PROJECT No. 1 1 8 5  
ST. LOUIS, M I  48880  

tTE JULY 11, 1 9 8 3  OUR REPORT NO.: 408-30029-42 PAGE 9 of 9 
V 

TEST DATA 

tion: G r a y  S a n d y  C l a y ,  w i t h  l i t t l e  
S i l t  a n d  F i n e  G r a v e l  
Bor row P i t :  STA 2+00 ,  1 7 5 '  L e f t  

D1557-78 

Maximum Dry Density: 1 3 7  . 5 lbs/fP 
7 . 4  96 

.... ... . . . . . . .  ,: "" ",.-.".'~ "...' ..frl... .......... ...... - ....... - ... - . - ... - ... -- . . .. - . - . . . . . . . . . . . . .  , ..................... - ....-........ 4 - ....... . . . . . . . . . . . . . . .  - .. ....-.. ......... * ............-..... S o i l s  I .D .  No. C1-6 . . . . . . . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . i : : : : : ; : : i i i i i - : i : :  j:::::. - : i l : : ; ; , i ; ; ; ; : i ; i : i ~ ~ ~ ~ i ~ ~ ~ ~  .... 
:.::.:: ... .................................... ............................. 

6 8 1 0  1 2  1 4  1 6  18 20 
MOISTURE CONTENT, PERCENT OF DRY WEIGHT 

Respectfully submitted. 
Professional Serv~ce Industries. lnc. 

2605 North Grand River Avenue a Lansing. MI 48906 Phone: 517/321-1324 



Professional Service Industries, Inc. 
Michigan Testing Engineers Division 

1 . REPORT OF FIELD COMPACTION TESTS 

i TESTED FOR CONESTOGA-ROVERS & ASSOC. , LTD. PROJECT- SECUREMENT OF PLANT SITE 
C/O VELSICOL ST. LOUIS, MICHIGAN 
701 W. WASHINGTON PHASE I & 11-PROJECT No. 1185 
ST. MUIS, M I  48880 

-, ATE JULY 25, 1983 OUR REPORT NO.: 408-30029-52 PAGE 2 o f  5 

TEST DATA: BELOW GRADE 

REMARKS: 

- - - 
TEST 
NO 

1 

2 

3 

4 

5 

6 

1 

2 

3 

4 

5 

6 

NOTES: DENSITIES SHOWN Lbs. per cubic loot 

WATER CONTENT: Per Cent of dry we~ght 

,,EST LOCATION: WORKING PLATFORM 

WATER 
CONTENT 

9.8% 

7.6% 

9.3% 

7.6% 

8.0% 

6.6% 

S t a t i o n  1+80 

S t a t i o n  1+80 

S t a t i o n  72+50 

S t a t i o n  72+50 

S t a t i o n  72+50 

S t 3 t i o n  70+00 

PERCENT COMPACTION. Based on maximum dry 
dens~ty obtalned on sample lndlcated by 
so11 ID number. 

1 .  FILL MATERIAL A. TEST RESULTS COMPLY WITH SPECIFICATIONS 
2. BACKFILL B RECOMPACTION REOUIRED 

MAXIMUM 
ORV 

DENSITY 

137.5 

137.5 

137.5 

137.5 

137.5 

137.5 

IN PLACE 
ORY 

OENSITY 

134.7 

134.7 

135.3 

137.0 

136.5 

135.8 

DATE 
NUMBER 

3 BASE COURSE c TESTIS AF?ERREC%PAEION 
4 SUBBASE D MOISTURE IN EXCESS OF SPECIFICATIONS 
5 SOIL CEMENT . E MOISTURE BELOW SPEclFlcATlo~s 
6 OTHER 

7-25-83 

7-25-83 

7-25-83 

7-25-83 

7-25-83 

7-25-83 

Respectfully submitted. 
Professional Service Industries. Inc. 

PER CENT 
COMPACTION 

98.0 

98.0 

98.4 

99.6 

99.3  

98.7 

2605 North Grand River Avenue a Lansing, MI 48906 a Phone: 51 7/321-1324 

COMMENT 

A- 1 

A- 1 

A- 1 

A- 1 

A- 1 

A- 1 

-1.3' 

GRADE 

-1.3' 

GRADE 

-0.7' 

GRADE 

C1-6 

C1-6 

C1-6 

C1-6 

c1-6 

C1-6 



1 

1 
Professional Service Industries, Inc. 1 Michigan Testing Engineers Division 

1 REPORT OF FIELD COMPACTION TESTS 

' TESTED FOR CONESTOGA-ROVERS & ASSOC. , LTD. 
i 

PROJECT SECUREMENT O F  PLANT SITE 
C/O VELSICOL ST. LOUIS, MICHIGAN 
70 1 W. WASHINGTON PHASE I & 11-PROJECT No. 1185 
ST. LOUIS, M I  48880 

1 

,JATE JULY 25, 1983 OURREPORTNO.' 408-30029-52 PAGE 3 of 5 

TEST DATA: BELOW G m E  

REMARKS: 

7 

8 

9 

10 

11 

1 l2 

NOTES: DENSITIES SHOWN. Lbs. per cubic foot 

WATER CONTENT Per Cent of dry weight 

S t a t i o n  70+00 

S t a t i o n  70+00 

S t a t i o n  67+50 

S t a t i o n  67+50 

Station 65+00 

S t a t i o n  65+00 

PERCENT COMPACTION. Based on rnaxlmum dry 
denslty obtalned on sample Indicated by 
sod I0 number 

--TEST LOCATION: WORKING PLATFORM 
r 1 

IN PLACE 
OR I 

DENSITY 

138.0 

137.5 

135.5 

138.2 

137.0 

136.2 

WATER 
CONTENT 

6.3% 

6.9% 

6.6% 

6 .9% 

7.2% 

7.5% 

1 FILLMATERIAL A TEST RESULTS COMPLY WITH SPECIFICATIONS 
2. BACKFILL B RECOMPACTION REQUIRED 
3. BASE COURSE C TEST IS AFTER RECOMPACTION 
4. SUBBASE D MOISTURE IN EXCESS OF SPECIFICATIONS 
5. SOIL CEMENT . E MOISTURE BELOW SPECIFICATIONS 
6. OTHER 

MAXIMUM 
UB DRY 
DENSITY 

137.5 

137.5 

137.5 

137.5 

137.5 

137.5 

'EST 
NC 

7 

8 

9 

10 

11 

12 

Respectfully submitte0. 
Professional Service Industries, Inc. 

COMPACTION 
PER CENT 

loo+ 

100.0 

98.5 

loo+ 

99.6 

99.1  

- - 

2605 North Grand River Avenue Lanslng, MI 48906 Phone: 51 7/321-1324 

COMMENT 

A- 1 

A- 1 

A- 1 

A- l 

F.- 1 

A- 1 

€LEV SOIL ,O DATE 
NUMBER 

7-25-83 

7-25-83 

7-25-83 

7-25-83 

7-25-83 

7-25-83 

GRADE 

-0.7' 

-1.3' 

GRADE 

GRADE 

-0.7' 

C1-6 

C1-6 

C1-6 

C1-6 

C1-6 

C1-6 



lFWil Professional Service Industries, Inc. 
Michigan Testing Engineers Division 

f a REPORT OF FIELD COMPACTION TESTS 

1 
TESTED FOR CONESTOGA- ROVERS & ASSOC. , LTD. PROJECT. SECUREMENT OF PLANT S I TE 

I C/O VELSICOL ST. LOUIS, MICHIGAN 
701  W. WASHINGTON PHASE I & 11-PRQTECP N o .  1 1 8 5  

w 

ST. LOUIS, M I  48880 

I I 

DATE JULY 2 5 ,  1 9 8 3  OUR 408-30029-52 PAGE 4 o f  5 

TEST DATA: ABOVE GRADE 

I 
18 7-25-83 +1 '  

TEST LOCATION: 

SOL lo MAXIMUM 
WATER 

IN PLACE 
DRY PER CENT 

NUMBER 
UB DRY 

CONTENT COMPACTION 
COMMENT 

DENSITY DENSITY 

1 3  

14 

1 5  

1 18 ( W o r k i n g . p l a t f o r m  B e r m :  S t a t i o n  3+00 I 

Working P l a t f o r m  : S t a t i o n  65+00 

Working P l a t f o r m  B e r m :  S t a t i o n  65+00 

Working P l a t f o r m  B e r m :  S t a t i o n  65+00 

1 6  

1 7  

REMARKS: 

I 

NOTES DENSITIES SHOWN Lbs per cub~c foot 

Working p l a t f o r m  B e r m :  S t a t i o n  70+00 
I 

Working p l a t f o r m  B e r m :  S t a t i o n  70+00 

1 WATER CONTENT. Per Cent of dry weight 

PERCENT COMPACTION: Based on maxlmum dry 
dens~ty obta~ned on sample ~nd~cated by 
so11 10 number 

' 1 FILL MATERIAL A. TEST RESULTS COMPLY WITH SPECIFICATIONS 
2. BACKFILL B RECOMPACTION REOUIRED 
3. BASE COURSE C TEST IS AFTER RECOMPACTION 
4. SUBBASE D MOISTURE IN EXCESS OF SPECIFICATIOP~S 
5 SOIL CEMENT . E MOISTURE BELOW SPECIFICATIONS 
6. OTHER 

Respectfully submitted. 
Professional Service Industries, Inc. 

1 2605 North Grand R~ver Avenue Lansing, MI 48906 Phone: 51 7/321-1324 
i 



Professional Service Industries, Inc. 1 Michigan Testing Engineers Division 

j REPORT OF FIELD CoMPAcTloN TESTS 

i TESTED FOR CONESTOGA-ROVERS & ASSOC. , LTD. PROJECT SECUREYIENT OF PLANT SITE 
C/O VELSICOL ST. LOUIS, MlCilIGm 
70 1 W. WASHINGTON PHASE I & II-PROJECT N O .  1185 
ST. LOUIS, M I  48880 

J U L Y  25 ,  1 9 8 3  OUR REPORT NO 408-30029-52 PAGE 5 of 5 

TEST DATA: GRADE 

REMARKS: 

4 

1 

- 
1 9  

NOTES: DENSITIES SHOWN: Lbs per cublc foot 

Working Platfrom Berm: Station 3+00 

i WATER CONTENT Per Cent of dry weight 

T E S T  LOCATION: 

PERCENT COMPACTION. Based on maximum dry 
dens~ty obta~ned on sample lnd~cated by 
so11 ID number. 

TEST 
VO 

19 

1. FILL MATERIAL A. TEST RESULTS COMPLY WITH SPECIFICATIONS 
2. BACKFILL B RECOMPACTION REQUIRED 
3 BASECOURSE C TEST IS AFTER RECOMPACTlON 
4 SUBBASE D MOISTURE IN EXCESS OF SPECIFICATIONS 
5. SOIL CEMENT . E MOISTURE BELOW SPECIFICATIONS 
6. OTHER 

N PLACE 
DRY 

DENSITY 

1 2 7 . 3  

Respectfully submitted, 
Professional Service Industries. Inc. 

2605 North Grand River Avenue Lansing, MI 48906 Phone: 51 7/321-1324 

PE9 CENT 
COMPACTIOV 

9 2 . 5  

DATE NIJMEER 

MAXIMUM 

LAB ORY 
DENSITY 

137.5 

COMMEhT 

A-1 7-25-83 

WATER 
CONTENT 

8 -0% +2 ' Cl-6  



Professional Service Industries, Inc. - 

Michigan Testing Engineers Division 

d REPORT OF FIELD COMPACTION TESTS 

I 

i TESTED FOR CONESTOGA-ROVERS & ASSOC. , LTD. PROJECT SECUREMENT OF ST. LOUIS PLANT SITE 
8 

C/O VELSICOL CHEMICAL CORPORATION ST. LOUIS, MICHIGAN 

i 
701 W. WASHINGTON STREET PHASE I 6 11, PROJECT NO. 1185 
ST. LOUIS, MICHIGAN 48880 

1 

- 
DATE August 6, 1953 .OURREPORTNO 408-30029-62 Page 2 of 2 

TEST DATA: 

REMARKS: 

1 

2 

NOTES: DENSITIES SHOWN: Lbs. per cubic foot 

WATER CONTENT. Per Cent of dry weight 

- 
TEST 
YO 

1 

2 

Y 

S t a t i o n  61+50 

S t a t i o n  61+50 

PERCENT COMPACTION. Based on maximum dry 
denslty obta~ned on sample indicated by 
so11 ID number. 

TEST LOCATION: WORKING PLATFORM 

1. FILLMATERIAL A. TEST RESULTS COMPLY WITH SPECIFICATIONS 
2. BACKFILL B. RECOMPACTION REQUIRED 
3. BASE COURSE C. TEST IS AFTER RECOMPACTION 

MAXIMUM 
ORY 

DENSITY 

137.5 

137.5 

DATE 
NUMBER 

4. SUBBASE D. MOISTURE IN EXCESS OF SPECIFICATIONS 
5 SOILCEMENT E. MOISTURE BELOW SPECIFICATIONS 
6 .  OTHER 

WATER 
CONTENT 

7.3  

6 . 6  

IN PLACE 
DRY 

DENSITY 

138.25 

136.0 

8 / 6 / 8 3  

8 /6 /83  

Respectfully submitted. 
Professional Service Industries, Inc. 

2605 North Grand Rlver Avenue Lans~ng, MI 48906 Phone: 51 7/321-1324 

PER CENT 
COMPACTION 

loo+ 

98.9 

-0.3' 

-1.0' 

COMMENT 

A- 1 

A- 1 

21-6 

El-6 



Professional Service Industries, Inc. rJ' Michigan Testing Engineers Division 

REPORT OF MOISTURE DENSITY RELATIONSHIP OF SOIL 

TESTED FOR CONESTOGA-ROVERS & ASSOC . , LTD. PROJECT: SECUREMENT OF P W N T  SITE 
C/O VELSICOL CHEMICAL CORPORATION ST. LOUIS, MICHIGAN 
701 W. WASHINGTON STREET PHASE I & 11, PROJECT NO. 1185 
ST. LOUIS, MICHIGAN 48880 

- -  DATE August 8, 1983 OUR REPORTNO. 408-30029-64 Page 2 of 2 

TEST DATA 

eft 

MOISTURE CONTENT, PERCENT OF DRY WEIGHT 
Respectfully submitted. 
Professional Service Industries. Inc. 

- 

2605 North Grand R~ver Avenue Lanslng, MI 48906 Phone: 517/321-1324 



Professional Service Industries, Inc. 
Michigan Testing Engineers Division 

REPORT OF FIELD COMPACTION TESTS 

TESTED FOR . CONESTOGA-ROVERS & ASSOC . , LTD. PROJECT. SECUREMENT OF ST. LOUIS PLANT SITE 
C/O VELSICOL CHEMICAL CORPORATION ST. LOUIS, MICHIGAN 
7 0 1  W. WASHINGTON STREET PHASE I & 11, PROJECT NO. 1 1 8 5  
ST. LOUIS, MICHIGAN 48880 

- DATE August  11, 1 9 8 3  OUR REPORT NO 408-30029-67 P a g e  3 o f  3 

TEST DATA: 

- 

1 1 S t a t i o n  55+00 

REMARKS: 

2 

3 

NOTES DENSITIES SHOWN Lbs per cub~c foot 

WATER CONTENT Per Cent of dry we~ght 

PERCENT COMPACTION Based on maxlmum dry 
dens~ty obta~ned on sample ~nd~cated by 
so11 ID number 

TEST LOCATION: W O W I N G  PLATFORii 

MAXIMUM 
LAB 
DENSITY 

137 .4  

1 3 7 . 4  

1 3 7 . 4  

'EST 
YO 

1 1  

S t a t i o n  55+00 

S t a t i o n  55+00 

1. FILL MATERIAL A TEST RESULTS COMPLY WITH SPECIFICATIONS 
2. BACKFILL B. RECOMPACTION REQUIRED 
3. BASE COURSE C. TEST IS AFTER RECOMPACTION 
4 SUBBASE D MOISTURE IN EXCESS OF SPECIFICATIONS 
5 SOILCEMENT E. MOISTURE BELOW SPECIFICATIONS 

DATE 
NUMBER 

I 

6. OTHER 

WATER 
CONTENT 

7.1 

6 .7  

7 . 5  

8 / 1 1 / 8 3  

8 / 1 1 / 9 3  

' 8 / 1 1 / 8 3  

2 

3 

Respectfully submitted. 
Professional Service Industries, Inc. 

- 

2605 North Grand River Avenue Lansing, MI 48906 Phone: 517/321-1324 

GRADE 

-0 .7 '  

-1 .3 '  

COMMENT 

A- 1 

A- 1 

A- 1 

! 

IN PLACE 
DAY 

OENSITY 

1 3 7 . 8  

1 3 6 . 3  

1 3 7 . 0  

1 7  

C1-7 

C107 

PER CEYT 
COMPACTION 

loo+ 

9 9 . 2  

99.7 



Professional Service Industries, Inc. 1 1  Michigan Testing Engineers Division 

i 
i REPORT OF FIELD COMPACTION TESTS 

TESTED FOR CONESTOGA-ROVERS & ASSOC. , LTD. PROJECT. SECUREMENT OF ST. LOUIS PJ.,ANT SITE 

s C/O VELSICOL CHEMICAL CORPORATION ST. LOUIS, MICHIGAN 
7 0 1  W. WASHINGTON STREET PHASE I & 11, PROJECT NO. 1 1 8 5  
ST. LOUIS, MICHIGAN 48880  

- DATE August  15,  1 9 8 3  OUR REPORTNO 408-30029-69 Page 2 o f  2 

3 1 S t a t i o n  45+00 
I 

1 

2 

REMARKS: 

S t a t i o n  49+00 

S t a t i o n  49+00 

NOTES: DENSITIES SHOWN. Lbs per cub~c foot 

WATER CONTENT Per Cent of dry we~ght 

PERCENT COMPACTION Based on maxlmum dry 
dens~ty obta~ned on sample ~nd~cated by 
so11 ID number 

1. FILL MATERIAL A TEST RESULTS COMPLY WITH SPECIFICATIONS 
2 BACKFILL B RECOMPACTION REQUIRED 
3. BASE COURSE C TEST IS AFTER RECOMPACTION 
4 SUBBASE D MOISTURE IN EXCESS OF SPECIFICATIONS 
5. SOIL CEMENT E MOISTURE BELOW SPECIFICATIONS 
6 OTHER 

Respectfully submitted. 
Professional Service Industries. Inc. 

2605 North Grand River Avenue Lansing, MI 48906 Phone: 51 7/321-1324 



Professional Service Industries, Inc. 
Michigan Testing Engineers Division 

REPORT OF MOISTURE DENSITY RELATIONSHIP OF SOIL 

TESTED FOR CONESTOGA-ROVERS & ASSOC. , LTD . PROJECT. SECUREMENT OF ST. LOUIS PLANT SITE 
C/O VELSICOL CHEMICAL CORPORATION ST. LOUIS, MICHIGAN 
701 W. WASHINGTON STREET PHASE I & 11, PROJECT NO. 1185 
ST. LOUIS, MICHIGAN 48880 

DATE August 16, 1983 OUR REPORTNO 408-30029-70 Page 3 of 3 

TEST DATA 

Visualclassification: Gray sandy clay with lime silt 
gravel. 

Samplesource: Borrow Pit; Station 1i-00, 150 ' 
elevation 700' 

Method of Test: ~ 1 5 5  7- 78 

Test Results: 
Maximum Dry Density: 140.1 Ibs~ fts ,:, :, ..;!..:x:::.*:r:...... I I . . . . . .  .........I.:... . . . . . . .  ..... ......... . .  . 

................ , ,  .... , . . :  : : : - : : t : : : : , . -  , - 'mum MO-isture content. 7 -  6 96 . . . . . . . . . . . . . . . . . . . . .  .............--. . . . . . . . . . . . . . . . . . .  .....,........ .........TI - :.:: :-I.:.:x~ 

2 4 6 8 10 12 14 16 18 2 0 
MOISTURE CONTENT, PERCENT OF DRY WEIGHT 

Respectfully submitted. 
Professional Service Industries, Inc. 

2605 North Grand R~ver Avenue Lanslng. MI 48906 Phone: 51 7/321-1324 



Professional Service Industries, Inc. 1 Michigan Testing Engineers Division 

REPORT OF FIELD COMPACTION TESTS 

TESTED FOR CONESTOGA-ROVERS & ASSOC. , LTD PROJECT- SECURENENT OF ST. LOUIS P L l W  SITE 
a C/O VELSICOL CHEMICAL CORPORATION ST. LOUIS, MICHIGAN 

7 0 1  W. WASHINGTON STREET PHASE I & 11, PROJECT NO. 1 1 8 5  
ST. LOUIS, MICHIGAN 48880  

2 
DATE Augus t  2 4 ,  1 9 8 3  OUR REPORT NO 408-30029-77 Page 2 of  2 

-- 

TEST LOCATION: WORKING PLATFORM 

TEST DATA: 

TEST 
NO 

1 

2 

3 

4 

5 

6 

1 

WATER 
CONTENT 

6 . 6  

7.8 

7 .9  

1 0 . 8  

7 -  7 

8 .0  

STATION 41+25 

. 2 

t l S T  ATION 39+75 I 

1 

STATION 41+25 

3 

1 6 1 STATION 37+00 1 

MAXIMUM 
LAB OR' 
DENSITY 

1 4 0 . 1  

1 4 0 . 1  

1 4 0 . 1  

1 4 0 . 1  

1GO. 1 

1 4 0 . 1  

IN PLACE 
DRY 

DENSITY 

1 4 2 . 0  

1 4 0 . 5  

1 3 8 . 5  

1 3 7 . 3  

1 3 9 . 3  

1 3 8 . 0  

DATE 
NUMBER 

STATION 39+25 

REMARKS: 

8 / 2 4 / 8 3  

8 / 2 4 / 8 3  

8 / 2 4 / 8 3  

8 / 2 4 / 8 3  

8 / 7 4 / 8 7  

8 / 2 4 / 8 3  

NOTES: DENSITIES SHOWN- Lbs. per cub~c foot 

WATER CONTENT Per Cent of dry weight 

PER CENT 
COMPACTION 

100+ 

loo+ 

9 8 . 9  

98.0 

99 .8  

98 .5  

PERCENT COMPACTION: Based on maxlmum dry 
densty obtamed on sample indicated by 
sod ID number. 

COL4MENT 

A- 1 

A- 1 

A- 1 

GRADE 

-1 ' 

GRADE 

-1' 

1. FILL MATERIAL A. TEST RESULTS COMPLY WITH SPECIFICATIONS 
2. BACKFILL B. RECOMPACTION REQUIRED 
3. BASE COURSE C. TEST IS AFTER RECOMPACTION 
4. SUBBASE D MOISTURE IN EXCESS OF SPECIFICATIONS 
5. SOIL CEMENT E. MOISTURE BELOW SPECIFICATIONS 
6. OTHER 

C1-8 

C1-8 

Respectfully submitted, 
Professional Service Industries, Inc. 

F, 

-1' C1-8 

2605 North Grand River Avenue Lansing. MI 48906 Phone: 51 71321 -1324 



APPENDIX D 

KEY AND TOTAL DEPTH 

VERIFICATION LOG 





































































































APPENDIX E 

CERTIFICATIONS OF COMPLIANCE FOR BENTONITE 



: jkiFs-- -... - - .  b -  

i 
T I  ?r V e l  s i c o  Chemical Corn. St . T,o~&s. ?d-r 

. Car Truck - OFder  

CANONIE CONSTRUCTION 

Job 883-6G 
C6065-9 

IMC c e r t i f i e s  t h a t  t ruckload Mercer (Jones Aviation 3-50) 

shipped on 27 June 1983 i s  premium-grade b e n t o n i t e  

meeting API s p e c i f i c a t i o n s  1 3 A .  

DwighQ Schipke P 
plant  Su eFintendent  
INTEKYAT !' ONAL XINEELS 6 CHEXICAL COR? . 
Colony, Wyoming 



1 774?;T  V e l  si co Cherni c a l  C O F ~  . St. Louis, MI 
8 a7 ' 3a:e 5:2:5t 6-43 Date Tesztc 
: Cpr x."; =' 
i 

-- -. Truck @--e~ F ~ k s r  C6065-8 

CANON1 E C O N S T R U C T I O N  

Job 883-66 
C6065-8 

I M C  certifies that truckload Mercer (Jones Aviatiom 10-40) 

shipped on 27 June 1983 is premium-grade bentonite 

meeting API specifications 13A. 

Colony, Wyoming 



I )a te  Lsa2ed - - -  b t e  Tested 4-37-97 
a - - 

/ C 1 6 Q ~ & (  C.r+R I C C - I c l )  
Car N*.-k z r  T- OFder P9pb ar c F C ~ F C G , ~  

2 - I 

i ~ A 2 :  8 .7  V i s c o s i ~ y  600 57 3 0 0 ~  pi! 0-1 F i l t .  1:n - 

CMONIE CONSTRUCTION 

Job ' #83-6G 
C6065-7 

IMC c e r t i f i e s  t h a t  t ruckload Mercer (JBR Trucking 100-101) 

shipped on 24 June 1983 i s  premium-grade ben ton i t e  

meeting API s p e c i f i c a t i o n s  13A. 

~ ~ a n t  ~ u ~ e g i n t e n d e n t  
IXTERUAT~ ONAL M I Y E W S  & CHEYICXL CORP . 
Colony, Wyoming 



CmONIE CONSTRUCTION 

Job 1183-6G 
C6065-7 

IMC certifies that truckload Xareer ( J u  True king 100-101) 

shipped on 24 Jua+ 1983 is premium-grade bentonite 

meeting API specifications 1 3 A .  

plant ~ u ~ e r i n t e n d e n t  
I X T E R ~ A T ~  O W L  M I 2 E W S  & CEEXICXL COR?. 
Colony, Wyoming 

CANONIE CONSTRUCTION 

Job 1183-6G 
C606S-7 

IMC certifies that truckload Uercer (JSB Trucking 100-101) 

shipped on a4 dune is premium-grade bentonite 

meeting API specifications 1 3 A .  

Plant superintendent 
IXTERUATIONAL H I N E W S  & C H E X C A L  COLE. 
Colony, Wyoming 



i- U-3T Velsico Chemical COTD. St. L o ~ s .  MT 

:- . e t a  53aied 6-20-83 Date Tested 6,?p,e? 

Czr f?..zz'=.l r Truck Carqo Express Order b b a r  cho6q-s 

8 . 0  Visccs i ty  600 69 ! ? . ,  
* -n2,z . . - 300 57 pH ?'I  Filr. 

C6065-6 
LYC c e r t i f i e s  t h a t  t ruckload JdERCER (Cargo Express 51141-511418) 

shipped on 2 1  June 1983 i s  premium-grade b e n t o n i t e  

meeting M I  s p e c i f i c a t i o n s  13A. 

~ l & t  ~ u ~ e r ' i n t e n d e n t  
INTEXNATIONAL H I N E W S  6 CHEXICAL C O P 2  
Colony, Wyoming 



Job t83-6G 
C6065-5 

IMC cert i f ies  that  truckload MERCER ( T i g e r  T r a n s p o r t  154-854) 

shipped on 21 is prismi-gram-grsde 5entoni te  

meeting kPI s p e c i f i c a t i o n s  13A. 

1 Dvieho Schioke 

Colony, Wyoming 

LABORATORY REPORT 

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 
COLONY, WYOMING 

PLANT 

Date Loaded L- .g - .  1 - '% 3 Date Tested b - ,26 ~3 
n 

Car  Number \,, I? -. Order Number (~dL-fl&-s *< -. # Y 

? 
IMM. Viscosity 600 k q 300 53 Clay Methylene Blue V L  

fl.SLtt- 
Sieve ~ n a l ~ s i ;  - 

I 

Plus 20 Mesh 
Plus 50 Mesh 
P I  us 1 00 Mesh 
Plus 200 Mesh 

Pan 
Tota I 



t rTAhi Vels i  co Chemi c a l  Coro . . S t . f , n l l +  s ; 

-1 1 z-.e ~ s + - e C  6-20-83 Date T e s t &  a? - 
a 

Car Nr.- t  e r Truck Order Nunbsr C6065-L 

- i 23 9.6 Visces isy  600 58 300 41 PI! 9.Q Filt. u . ?  

CAJONIE CONSTRUCTION 

Job #83-66 
C6065-4 

IMC c e r t i f i e s  tha t  truckload Mercer(BB8aJones Aviation 10-40) 

shipped on 20 ,June 1983 i s  premium-grade bentonite 

meeting API specifications 13A.  

Plant Su erintendent P I?TTERUAT ONAL MINZULS & CHEXICAL COW. 
Colony, Wyoming 



L.SOFATC.3 1 %FC;TLT 

Z?~T3=iATION;:L MiN. S cxm. COF-P. 

COLONY, WYCE!JG 

Shipment t o  

I 

: Dass Loaded (E - \C\-%T Da%e T a s t e 6  / .- 14 -Y 7 
a 

Car Wa5er 
y.p-5 

r ( + c I X - ~ I Y ~  e ,,,,, Nub,, c, OG?-B/Q 
% A 2 0  91 Viscosi ty 600 A.5- 300 ,5-/ pA % F i l f .  /<-.,-F 

CANONIE CONSTRUCTION . 

Job B83-6G 

C6063-14 
M C  c e r t i f i e s  t h a t  truckload i;,,,,,) 

shipped on 13 J U ~  is premium-grade bentoni te  

meeting API specifications 13A. 

Plant Superintendent 
INTEWATIONAL MISEWS & C X ~ I C ~  COW. 
Colony, Wyomiag 



,--- Im%VATIONP,L M I X .  & CREM. CORP. ., * .. :,;>- ..- 

; Shipment t o  

COLONY, WYO1\IING 

: u r n  l.00'6 rn \ 
6 

Date Loaded Date Tssted 
i 

( 6 -  1 4 - g  7 
i Zar IJunber Tpk*\  LEQ L O r d e r  Nmb s r  0 h @ b ~ - & / 3  
,%HZ0 ( j . 1  ' Viscos i ty  6 0 0 7 c  3 0 0 7 6  pH Filt: / O - v  

CANONIE CONSTRUCTION 

Job 883-6G 

a4800-24a50 
IMC c e r t i f i e s  t h a t  t ruckload CS065-13 Mercer (Case f I e a ~  mulers) 

shipped on14 June 1983 is premium-grade b e n t o n i t e  

meeting API s p e c i f i c a t i o n s  13A. 

gil)J& 
Dwight&chipke / 
Plant Superintendent 
INTERNATIONAL MILYERALS & CHEYICAL COW. 
Colony, Wyoming 



,D -+e  Loadeei 5- 17- 83 Dats Tested 5- 17-83 

: :ar q.-- - 3  % U C ~  Order Number C5117- I  

< 322 7.6 ' J i s c o s i c , ~  500 58 300 43 PE: 4 ~i::. / 2 . 0 - /  - 

CANONIE CONSTRUCTION 

Job 583-6G 

2615-340563 
IMC c e r t i f i e s  t h a t  t r u c k l o a d ~ l e r e e r  ('hi-State Motor Transit) - 

shipped on 17 36sp 1983 i s  premium-grade ben ton i t e  

meeting API s p e c i f i c a t i o n s  13A. 



CAIUONIE C O N S X U C T I  ON 

Job  #83-6G 

2580-965 
IMC c e r t i f i e s  t h a t  t r uck load  Mercer (Momsen) Transportat io n 

sh ipped  on 20 X ~ Y  1983 is premium-grade b e n t o n i t s  

meet ing A21 s p e c i f i c a t i o n s  1 3 A .  

INTEXYATIGK-L E N .  & CHEM. COAX?. 

Shi?---* m m - t  fo 

??? h ?  
\ / 

)ate LoadeC .q- 2.033 Date Tested - - 
Car !Jt;rber s ~ U h  Order Nunber 

- 



-- 6 
W. r 

,THIS SHIPPING ORDER U'L.~I.rs ''hz*k=a. .' 
RECEIVED, W ~ K I  10 IM ~I~SUIICAIIO~~ md IA r a l l r t  on ~n. -18 01 !no 3.e~. 01 In48 y11001ng Oror. * 

Mercer Transportat ion Bentonite Spur,Colony,Fyo. 
i 1 O a A l E R  AT: 

FROM 
: @ I N T E R N A T I O N A L  M I N E R A L S  & C H E M I C A L  C O R P O R A T I O N  - - 

1- o-r - r ? m  -- .a -.r* o ~ o a  w a r  ..c.oa u n0wa I C D I I . ~ ~ ~  an0 C P ~ I O ~  01 COI..L~S CI w.av.s c.-9 m* .n  colrs.0-w w o.sv-rn a .naeCMM w o w  n e m  5 8 4  cursr f t l r  -c r u n r  r - 0  
MIWOO. mrgyqn010ya IIU S P I I ~ I  a5 - . m q  LI mw 01 CO~DQ~IIC ,- WSY.S~O~ 0, I-. woo.*. vnor ~ n .  conarrrv awws so srrrv no , IS rarv onwe or ar.a-rv n ,a* a.w.lrrto* . I  olr . I S  rout. ,~"r-.r. * a  a.88.r 
!e MII.. w t - r  P (I. taut. -0 ma a.rla-al~c- *I 4. r n u t r a v  we- IS to .&n c r - . r  01 a01 w r r v  m a  o r l u w r  r r r  ran or wr oon8on ot s r o  ,out* 10 Ont~lrJnon. m a  IS lo e r n  o n .  u mr 18-8 ~ ~ o r . s ~ e a  .n en or .n. 0' 
w -7 .  In., - V  -.ce .o w m - o l y o  n r - r  ran8 00 .rol.c! 8 0  no 1.8 1 r r 1  uw c-,noon$ 0, rn* v-slolo b . . l , c  S@r.s<nl J.48 01 --q In ?onn 11, 4 1 1  unlwm i r rqnt  Curo.su- ,- . l l . s l  2- 01. a u e  
MI , I  1.0. S. a ,r w a ~ n . - r r  ul.gnra OI th .I 81.. .OOUC.O. -w C I , ~  CI.SI.IIUIOI 01 I ~ L U  1 8  1.1. Is 1 -01w c w t r  mso-.nv 

H.r Irm S W I M  tm n 0. i r l h r  -I* H I-. 4-a c o r r l c s  L In U Lll a4 l a w  muu.-y I ~ U  .I IM YS md.  WI 1- n t k  o a . r l m -  r tmll- -8 ~rr wrr-nr a4 rm. .nmnl. 
I IN u I-s .II ~.llam. r e  -MI wm 18 n am rrr uu rmw 8 -  --I H. r rs  emuenr 

DATE Sr1lPPc2 QISTOMEa ORDER NUMBER I IMC ORDER NO. 

20 Uny 83 8897 I CJ117-2 
I - -- 

C O N S % % ? ~ ~  Chemical BE@S Corp. 
701 W. Vnshington (WEYS46) 
-88GBdY Job $83-6G 
St. Louts, Michigan 0ESa 

FOR HELP I N  CHEMICAL EMERGENCIES 
INVOLVING SPILL. LEAK. FIRE OR EX- 
POSURE CALL CHEMTREC TOLL-FREE 
800-424-9300 D A Y  OR NIGHT 

WI. PER GAL 

' -0UfE. 
I 

CAR NUMIE9 

- Mercer Transportation (Pornsen) 1 2580-965 
The Fibre Boxer used lor t h ~ s  sntoment conform to the spoc~ficat~ons set fOnn ~n the box makers cmlf1cat0 thereon I This sntoment IS correctly 
and all other r.pulrrments of Rule 41 of tne Unllonn Frelght Class~f~cat~on. descrlbea. The correct 

*tt me mlpmer  moves between two pons ay a b r n e r  4 water, me uw requlrer mat in. BIII of lading state i wetpnt Is i whether ~t 18 " u n l e o  or shtppers welgnt." lbs. 
p 

S h l ~ p e n  tmpnnt In Leu of Stamp; not a p8rf of Blll of Udlng aoproved by the Intantale Commercr Commlsslon. I urlqnlnq ma tnsautlon aurrru 
accorolng l o  

~ u o l e c l  to Soct~on 7 cf Condltlonr of APDIIC~DI~ DIII of Iadlng. l f  thlr shipment IS to be aellverrcl to the consignee ' rgrrrmrnt 
w#tnout recourse on the Conrtgnor. the Consignor snall slgn the l ~ l l ~ w ~ n g  statement. 

The Cdmer snal not make dellvery of thlr Shtpmrnt wltnout Payment of lre~gnt and all other lawlul cnuger. 
No. 

b CHEMICAL COUP Shlooer 
Signature of Conrlgnor. INTERNATIONAL MINERALS b CHEMICAL CORPORATION 

111 C3rrqrr r r r  *o ow 

I 

CROSS ILSS, / 
I I I LOADED T'C NETLLBSl I 

P"Oa'a wrltw Or 'lma 
nu* Pr*e~la" 

COLL2CT 

'WEIGHT 
tlua~wct To Corroctlon~ 

: m e  agred. declarw. or r r l e u d  value 01 the oropeny IS nrreby s p u ~ l ~ c l l l y  statrcl by the sh~oper to Do not ercroalng 506 ~ e r  
pouna p r  MtCle or 1 3 4  oer pouna tor each alstrtburlon p8Ckage or m y  nlgner value oermlttea oy RRO MC-97% whichever value 

, rosu1ts In tha lowen transponatlon cnarges on ?he art. of snlpment. (AQpIlCaOle only when consignment IS SuDjUt to releasea 

I I GAL LOADED 

Tl;ls Is to canit-, tnat the above named materiars 'yrooeriy c:asstiiea a& . packagrcl. rnaaoa and  at ?led. m a  are In prooar con n tor ansoor. tat~on, acconllng to tne aool~cable regulatlonr e Ceoanment 01 $ana& and the Envlronmen. iotectlon A-rn 1 

.*.ruerlon ra~ea u 

NO. OF TYPE 
PACKAGES PACKAGE I 

provlaed. and approved ~y tno Intoorate Commerce Cornrnlsslon). 

448 

16 

HM 

:.b 100 

mood 

BILL OF LADING DESCRIPTION OF ARTICLES. SPECIAL MARKS. AN0 EXCEPTIONS 

or 0903 

a !:i 

/ 

,; \ 
J 

GROUND C U T  ROI p l a i n  96892 200-SPECIAL 3295232 44,800 lb 
SLURRY GEL 125 

f \ 
e 4x7 high 800 lb 

t o :  Canonie Construc 
I, / Bar 509 

PLASTIC wR~PPED / South Eiaven, MI 49090 



Date Loaded 6- 2.3 -8 -3 Date Tested 5-23-83 

Car N.aber %or k 
i Order N m b e r  c 5117-3 

$ 5 5  9.3 -. v ; s i o ~ i r y  600 S& 300 qLT pH 7.2 Filt. 13 .2  

&yd ;48 37  

W O N I E  CONSTRUCTION 

Job #83-6G 

IXC c e r t i f i e s  t h a t  truckload Mercer (Thunderbi rd  1269-12698) 

shipped on 23l fay 1983 i s  premium-grade bentoni te  

meeting APL spec i f ica t ions  13.4. 



1 I,N'i'ETUYATIO??AL ?EX.  & C H M .  COW. 

COLONY, WYGMING 

Shipment to 
1 

i ?LA,XT , fa 
: Date Loaded Date Tested 6-23-g-3 

Order Number CCII 1- d I 

: -20 6.3 Viscosity 600 '?< 300 Zl( pH Filt. IJ.2 J .  

CANONIE CONSTRUCTION 

Job 083-6G 

IMC certifies that truckload Mercer (Marck Express 21 027-21027A) 

shi?ped on 24 May 1983 is premium-grade ben ton i t e  

h i g h o  Schipke Y 



I N T r n A T I O N A L  MIX.  & CHrn. COX?.  

COLONY, WYOMING 

' 1  
Date Loaded -9- ~443 Date Tested 5 - ~ 4 - g 3  
Car Number q t u C k *  \, Order Number C ( /  17 -( 

- 46 H20 9.2 Viscos i ty  600 5 6  300 (Is pH Qt 1 b i l t .  1 3 - a  
I 

CANONIE CONSTRUCTION 

Job f83-6G 

IMC certifies that truckload 3-er ( J w  Aviation 10-40) 

shipped on 24 B y  1983 is premium-grade bentonite 

meeting U I  specifications 13A. 

8 * 



\ 

LAaOSATO5, .%PC!?? 

I.WLWAI'IONAL .KN. & CSM. COAXD. 

COLONY, WYOMING 

5 

; Date Loaded LC C 3s - 8 3 
A 

Date Tested -7- 2 4 - 83 
, C a r N m b e r  5 !  O r d e r N u m b e r  

j. '120 7,7 v i s c o s i t y  600 -3 300 43 p~ 9. I Filt. 13.0 

CANONIE CONSTRUCTION 

Job t 8 3 - 6 G  
5089-508 9A 

IMC certifies t h a t  t ruckload Yercer (Transcontinental Express) 

shipped on 25 U p  1983 i s  premium-grade ben ton i t e  

meeting AP'I s p e c i f i c a t i o n s  1 3 A .  

~wi~htC)Scfii?ke I 
P l a n t  Superintendent  
I ~ E R N A T I O N A L  MINE~US 6 C A E ~ ~ I C . ~  CO= 
Colony, Wyoming 



, *LX3" 
I r:U Y-GCII 

b \ / Dsze Loaded J- 2 b-8 3 Date Tes ted  
c r -  3c 3 3  - r 1 Car IJlzber 1 r3 Order Number ~ ~ 1 1 7 -  7 

- 2 7 V i s c o s i t y  600 L c 3  300 40 pH 7 F i l t .  1 

i 

CANONIE CONSTRUCTION 

Job D83-6G 

IMC c e r t i f i e s  t h a t  t ruckload Her- (Jw L e u *  61S-GlSA) 

shipped on 26 Ygf 1983 i s  premium-grade ben ton i t e  

meeting API s p e c i f i c a t i o n s  13A. 

P l a n t  superintendent  
INTEXNATXONAL HIXEIIALS & C H ~ I C , ~  COE . 
Colony, Wyoming 



I3a:e Loa.itc! fi-?x-ga 
i 

Date Tested ,T- U - 8  3 
6 

-Car i t a b e r  TwCk I2J-2 / }  Y? Order Number CS/l?-8 

CANONIE CONSTRUCTION 

Job 883-6G 
CSlX7-8 

IMC c e r t i f i e s  that truckload H ~ S C ~ Z  ( R i o g l e  Express E5-21143) 

shipped on 27 3baO 1963 i s  premium-grade bentonite 

meeting API speci f icat ions  1 3 A .  

~ w i q h d  Schipke 1 .  
Plant Superintendent 
I ~ ~ ~ T ~ O N A L  MINERALS & CHEXICAL COB?. 
Colony, Wyoming 



CANONIE CONSTRUCTION 

Job #83-6G \ 

CS;T1;F6 
IMC c e t t i f  i e s  t h a t  t ruckload  mala m m  E5-2z1'e) 

sh ipped  on 27 3W 1983 is  premium-grade ben ton i t e  

meeting API s p e c i f i c a t i o n s  13A. 

p l a n t  ~ u ~ e g i n t e n d e n t  
LWRVATIONAL MINERALS & CHEMICAL C O W .  
Colony, Wyoming 



COLONY, ' r n M I N G  
* 

S h i p c e n t t o  

i U h T  T e l . i c a 7  _Car?- St- tau+& MT S'lu- Gel 1 3 F  
: 

Date Loaded Date Tested 

Order Number a(?(. . - I 

46 820 7.7 Viscos i ty  600 5 5  300 LL pH 8.9 Filt*.t_Z.o, 

CANONIE CONSTRUCTION 

Job 883-66 
C6OS5-1 

IMC c e r t i f i e s  that  truckload ?fercer (Jones dviatioa 10-40) 

shipped on 10 Juae 1983 i s  prernium-grade b e n t o n i t e  

meeting API s p e c i f i c a t i o n s  L3A. 

Dwighs  Schipke J 

Colony, Wyoming 



1-NTE=i.YATIONAL MIN. & CHEM. C O W .  

COLONY, WYOMING 

. Shipment t o  

r m N  1 I @\SlCo C h ~ i r ~ /  /m&d J7f A 
/ 

a ;= ,A. 
Date Loaded 4-13- 82 1 Date Teste - Car Number /'c& u //69 Order Numb 
k H20 9/1 V + r n  600 ro 300 1/O - 

CANONIE CONSTRUCTION 

IMC certifies that truckload 
C6056-2 

shipped on 1- 9 is premium-grade bentonite 

meeting API specifications 13A. 

plant superintendent 
I=JTEX,UATIONAL MIYEWS & CHEXICAL COP. 
Colony, W y d n g  



it - Loaded 4 ' / 3 -  83 Date Tested 6 4 3 - 8 3  
1 

i 
LF lu'ui5er Adi, $k Order N u d e r  cd 0 b Y- 3 

L' C 9 5- Qisc~sity ... 600 5 300 / pE 9 / Filr. / 3. 
A 

CANONIE CONSTRUCTION 

Job #83-66 

IMC certifies that truckload rffnr.l-l*leas) 

shipped on -q is premium-grade bentonite 

meeting API specifications 13A. 

Plant Superintendent 
I ~ L , U A T ~ O N A L  m x m s  & CHEXCU COE. 
Colony, Wyoming 



APPENDIX F 

BENTONITE TESTING DATA 



[ Professional Service Industries, I nc. 
Michigan Testing Engineers Division 

May 31, 1983 

Conestoga-Rovers & Associates, Ltd. 
701 West kashington 
St. Louis, Michigan 48880 

Attn: Mr. Don Robinson 

RE: Bentonite Testing 
File No.: 401-30051-1 

Gentlemen: 

As requestea, we have testea the submittea bentonits sample for 
contormance b ~ t h  current API specifications tor O i  1-We1 1 Dri 1 ling Fluid 
Materials, API Spec 13A. The sample was submitted on May 25, 1983 and 
laoelea Sample $6-519-1. The sample represents a composite sample of 
Slurry Gel 125 shipped to St. Louis for use in the containment wall 
currently unaer construction. Test results are attached to this letter. 

As the testing indicates, the submitted sample meets the required 
specif icatioos. 

If there are any questions, please do not hesitate to call. 

Very truly yours, 

MICHIGAN TESTING ENGINEERS DIVISION 

branch Manager 

24355 Capitol Avenue a Detroit. MI 48239 Phone: 313/255-4200 



4.0% Maximum 

Professional Service l n d ~  .a 

Submi t t e d  
Samp l e  A P I  S p e c i f  i c a t i o m s  - 

A. Suspension P r o p e r t i e s  

- Viscometer D i a l  Heading 
a t  b00 RPM 50.0 30, minimum 

- Viscometer D i a l  Reading 
a t  300 RPM 29.0 - - 

. - 
- P l a s t i c  V i s c o s i t y ,  Cen t i po i ses  21 .U .; " - - 
- Y i e r a  P o i n t ,  lb/100 ~ t 2  8.0 3 X P l a s t i c  V i s c o s i t y  

Maximum 

- F i l t r a t e ,  cm3 14.1 - 15.0 cm3, Maximum 

- Cake Thickness, Ins .  0.125 - - 

b. Wet Screen A n a l y s i s  

Resiaue on U.S. S ieve  
No. 200, % 

C .  M o i s t u r e  Content 

Mo is tu re ,  as shipped f r om p o i n t  
o f  Manufacture 9.8 

Sample Number: 8-519-1 

Sample I a e n t i f i c a t i o n :  S l u r r y  Gel # I 2 5  

Uate Tested: Play 25, 1983 

Testea For :  Conestoga-Rovers & Assoc ia tes,  L t a .  

10.0% Maximum 



8 

f ] Proksiona~ Service ~ndustries, Inc. 
i 4 Michigan Testing Engineers Division 

June 9, 1983 

• Conestoga-Rovers C Associates, Ltd. 
701 West Washington 

c St. Louis, Michigan 48880 
& 

Attn: Mr. Don Robinson 

RE: Bentonite Testing 
File No.: 401-30051-2 

Gentlemen: 

As requested, we have tested the submitted bentonite sample for 
conformance with current API specifications for Oil-Well Drilling Fluid 
Materials, API Spec 13A. The samples were submitted on June 3, 1983 and 
labeled Samples B 523-1 and 8 525-1. The samples represent a composite 
of Slurry Gel 125 shipped to St. Louis for use in the containment wall 
currently under construction. Test results are attached to this lctter. 

As the testing indicates, the submitted samples meet the required 
specifications. Your attention is drawn to the relatively high filtrate 
levels. 

If there are any questions, please do not hesitate to call. 

Very truly yours, 

FIICI-),IGAN TESTING ENGINEERS DIVISION 
A 

$andall K. DeRuiter, 2.E. 
Branch Manager 

24355 Capitol Avenue Detroit MI 48239 Phone: 313/255-4200 



. . 

- Professional Service Ina. ,es 

Submitted 
Sam~ 1 e API S ~ e c i f i c a t i o n s  

A.  Suspension P r o p e r t i e s  

- Viscometer D i a l  Reading 
a t  600 RPMS 4 4 30, minimum 

- Viscometer D i a l  Reading 
a t  300 RPMS 25 

- P l a s t i c V i s c o s i t y ,  Len t i po i ses  19.0 - - 
- Y i e l d  Po in t ,  I ~ / I O O  ~ t 2  6 3 X P l a s t i c  V i s c o s i t y  

Maximum 

- F i l t r a t e ,  cm3 15.0 15.0 cm3, Maximum 

- Cake Thickness, Ins .  0.090 - - 

B. Wet Screen Ana lys i s  

Residue on U.S. Sieve 
No. 200, % 2.8 4.0% Maximum 

C. Mo is tu re  Content 

Moisture,  as shipped f rom p o i n t  
o f  Manufacture 9.1 10.0% Maximum 

Sample Number: 8-523-1 

Sample I d e n t i f i c a t i o n :  Ben ton i t e  

Date Tested: 6-09-83 

Tested For :  Conestoga-Rovers & Associates, L td .  



Professional Service Ind, 2s 

Submit ted 
Samp l e  API S p e c i f i c a t i o n s  

A. Suspension P r o p e r t i e s  

- Viscometer D i a l  Reading 
a t  600 RFMS 48 30, minimum 

- Viscometer D i a l  Reading 
a t  300 RPMS 29 - - 

- P l a s t i c  V i s c o s i t y ,  L e n t i p o i  ses 20.0 - - 
- Y i e l d  Po in t ,  l b /100  ~ t 2  10 3 X P l a s t i c  V i s c o s i t y  

Max imum 

- F i l t r a t e ,  cm3 14.9 15.0 cm3, Maximum 

- Cake Thickness, Ins .  0.110 - - 

8.  Wet Screen Ana l ys i s  

Residue on U.S. S ieve  
No. 200, % 4.0% Maximum 

C. M o i s t u r e  Content  

Mo is tu re ,  as shipped from p o i n t  
o f  Manufacture 9.6 10.0% Maximum 

Sample Number: 0-525-1 

Sample I d e n t i f i c a t i o n :  B e n t o n i t e  

Date Tested: 6-09-83 

Tested For :  Conestoga-Rovers & ~ s s o c i a t e s ,  L td .  



[ Professional Service Industries, Inc. 
Michigan Testing Engineers Division 

At tent ion:  Mr .  Don Robinson 

Ju ly  26, 1983 

Conestoga-Rovers & Associates, Ltd. 
701 West Washington 
St. Louis, Michigan 48880 

RE: Bentoni te Test ing 
F i l e  No.: 401-30051-4 

Gent 1 emen: 

As requested, we have tes ted the submitted ben ton i te  sample f o r  
conformance w i t h  cu r ren t  API spec i f i ca t i ons  f o r  Oi l -Wel l  D r i l l i n g  F l u i d  
Mater ia ls ,  A P I  Spec 13A. The sample was designated as Black H i l l s  
Bentonite. The sample recovered from' the f i e l d  on Ju ly  22, 1983. Test 
r e s u l t s  are attached t o  t h i s  l e t t e r .  

I f  the re  are  any questions, please do no t  hes i t a t e  t o  c a l l .  

Very t r u l y '  yours, 

MICHIGAN TESTING ENGINEERS DIVISION 

Branch Manager 

HKD/ dgd 

24355 Capitol Avenue Detroit MI 48239 Phone: 31 31255-4200 



Professional Senrice lnd~ s 

Submitted 
Sample A P I  Spec i f i ca t i ons  

A. Suspension Proper t i es  

- Viscometer D i a l  Reading 
a t  600 RPMS 35 30 Minimum 

- Viscometer D i a l  Reading 
a t  300 RPMS 2 4 - - 

- P l a s t i c  V iscos i ty ,  Centipoises 11 -- 
- Y i e l d  Point,  lb/100 ~ t 2  13 3 x P l a s t i c  V i s c o s i t y  

Maximum 

- F i l t r a t e ,  cm3 14.5 15.0 cm3, Maximum 

- Cake Thickness, Ins. 0.125 - - 
B. Wet Screen Ana lys is  

Residue on U.S. Sieve 
No. 200, % 2.2% 4.0% Maximum 

C. Mo is ture  Content 

Moisture, as shipped f rom 
8.0 p o i  n t  o f  manufacture 10.0% Maximum 

Sample I d e n t i f i c a t i o n :  Black H i l l s  Benton i te  

Oate Tested: J u l y  25, 1983 

Oate Sampled: J u l y  22, 1983 

Tested For: Conestoga-Rovers 6 Associates, L td .  



APPENDIX G 

MIXING WATER ANALYTICAL DATA 



* : rn 
1 .-- ' -&!ii~l~mie ,onst ruct ion 

! June  8, 1983 

Canonle Cor.s:ruc!~on Co 
P.O. Box 539 
Sou:h Haven, Michigan 49090 

Phone 616-637-1171 
Teiex 72-9435 

A Conestoga-Rovers & A s s o c i a t e s  
701  W. Washington 
S t ,  Louis ,  ~ i c h i g a n  48880 

i ATTENTION: M r .  Don Robinson 

t 
. . 

R e :  Water A n a l y s i s  
Phases I and I1 
Vels  i c o l  Chemical  C o r p o r a t i o n  
S t ,  Louis ,  Michigan 
Canonie J o b  No. 83-66 

Gentlemen : 

Attached,  p l e a s e  f i n d  a  r e p o r t  from Environmental  Labora to ry  
S p e c i a l i s t s ,  Ltd . ,  on t h e  w a t e r  t o  be  used i n  o u r  s l u r r y  o p e r a t i o n .  

If you have any q u e s t i o n s ,  p l e a s e  c o n t a c t  me a t  you r  convenience.  

Very t r u l y  y o u r s ,  

4- 
Miles Rehkopf 
P r o j e c t  S u p e r i n t e n d e n t  

MR: t m  

cc: 
J. Virgo  
N. S tone  
C e n t r a l  F i l e  
J o b  F i l e  



Environ-ental Laboratory Specialt't, L td, 
224 N. B A L L  STREET - OWOSSO. MI. 48867 - ( 517) 725-7778 

&mp'm Canonie Cons t ruc t ion  Company 
sbmittd P o s t  O f f i c e  Box 303 
BY: S t .  Louis ,  Michigan 48880 

Copy To: 

Dat r  Rac'd: 27, 1983 
oat*  R*~ort.d: fiy 31, 1983 

w n  I CR & WASTEWATER REPORT OF ANALYSIS 

SAMPLE 

BOO (5-Dw) 

Alumtnum 

Barlorn 

Cadm~um 
7 Chlor~der 

Chlorlne (Residuall 

Chrom~um (Total) 

Chromtum (Hexavalent) 

COD 

Results in mg/l unless stated otherwise 

1 I I I 

copper 

Cvan~de 

D~oo lved  Oxygen 

Mercury I 

l ron 

Lead 

Manganese 

Nickel 

N~trogen (Kieldahl) 

Nitrogen (Ammonta) 

- 

Phosphate (Total) I I I I I 

Nitrogen (Organic) 

Nitrate 

N i t r ~ t e  

Oil & Grease 

Phosphate (Ortho! 

- -- 

< 0.1 M G / I ,  

- -  

pH 
Phenol 

Phosphorour (as PI 

Sol~ds (Total) 

Solids ID~ssolved) 

Sol~ds (Settleable) 

8 .55  

305 WT, 

S0l1dS ( S ~ S ~ e n d e d )  

Sol~ds (Volattle) 

Sulfate (as SOql 

Sulfide 

- 

I 

T u rb~d i t y  

Zinc 

I BY: 
Analysis in accordance with procedures outlined in Standard Methods For the Examination of 
Water and Wastewater (14th Edition) 1975 and FPA Man~~al  nf MnfhnAc fnr t h r  rh - -~ r= l  

I 

Calcium 7 7 . 0  MG/T 



A P P E N D I X  H 

SLURRY QUALITY CONTROL T E S T I N G  DATA 



APPENDIX H 

SLURRY QUALITY CONTROL TESTING DATA 

' PARAMETER FILTER 
APPARENT VISCOSITY UNIT FILTRATE CAKE 

SAMPLING (Sec. - Marsh) WEIGHT SAND CONTENT LOSS THICKNESS 
DATE pH MIXER TRGNCH ( lbs/f t3 ) ( 0 )  ( m l s  1 (m) 



APPENDIX H - (cont'd) 

SLURRY QUALITY CONTROL TESTING DATA 

PARAMETER FILTER 
APPARENT VISCOSITY UNIT FILTRATE CAKE 

SAMPLING ( S e c .  - Marsh)  WEIGHT SAND CONTENT LOSS THICKNESS 
DATE p H  MIXER TRENCH ( lbs/f  t3 ) ( 0  ) (mls (mm) 



APPENDIX H - (cont'd) 

SLURRY QUALITY CONTROL TESTING DATA 

PARAMETER FILTER 
APPARENT VISCOSITY UNIT FILTRATE CAKE 

i 
SAMPLING (Sec. - Marsh) WEIGHT SAND CONTENT LOSS THICKNESS 
DATE pH MIXER TRENCH ( lbs/f t3 ) ( $ 1  (mls ) (mm)  

? 
* 
i 
1 6/27/83 7.91 5 3 7 3 8.5 20 3 

46 .70 7 
! SO 69 
i 



APPENDIX H - (cont'd) 

S L U W  QUALITY CONTROL TESTING DATA 

PARAMETER FILTER 
APPARENT VISCOSITY UNIT FILTRATE CAKE 

SAMPLING (Sec. - Marsh) WEIGHT SAND CONTENT LOSS THICKNESS 
DATE pH MIXER TRENCH ( lbs/f t3 ) ( % I  (mls (m) 



APPENDIX H - (cont'd) 

SLURRY QUALITY CONTROL TESTING DATA 

PARAMETER FILTER 
APPARENT VISCOSITY UNIT FILTRATE CAKE 

3 
I SAMPLING (Sec. - Marsh) WEIGHT SAND CONTENT LOSS THICKNESS 
i DATE pH MIXER TRENCH (lbs/ft3) ( $ 1  ( m l s  1 (m) 



APPENDIX H - ( c o n t ' d )  

SLURRY QUALITY CONTROL TESTING DATA 

PARAMETER FILTER 
APPAReNT VISCOSITY UNIT FILTRATE CAKE 

, 
A SAMPLING ( S e c .  - Marsh)  WEIGHT SAND CONTENT LOSS THICKNESS 
1 DATE pH MIXER TRENCH ( l b s / f t 3 )  ( $ 1  ( m l s  1 (m) 



APPENDIX H - (cont'd) 

SLURRY ouuIm CONTROL TESTING DATA 

PARAMETER FILTER 
APPARENT VISCOSITY UNIT FILTRATE CAKE 

SAMPLING ( S ~ C .  - Marsh)  WEIGHT SAND CONTENT LOSS THICICNESS 
DATE pH MIXER TRENCH ( l b s / f t 3 )  ( %  ) ( m l s  ) (mu) 



APPENDIX H - (cont'd) 

SLURRY QUALITY CONTROL TESTING DATA 

PARAMETER FILTER 
APPARENT VISCOSITY UNIT FILTRATE CAKE 

i SAMPLING (Sec. - Marsh) WEIGHT SAND CONTENT LOSS THICKNESS 
1 DATE pH MIXER TRENCH ( lbs/ft3 ) ( $ )  (mls (m)  

NOTE: 1. C02 pressure not held constant - repairs under way 
3. Insufficient quantity of sample 
4. pH meter was broken 
5. large stone present in sample 



APPENDIX H - (cont'd) 

SLURRY QUALITY CONTROL TESTING DATA 

? PARAMETER FILTER 
I 

i 
APPARXNT VISCOSITY UNIT FILTRATE CAKE 

SAMPLING ( S e c .  - Marsh) WEIGHT SAND CONTENT LOSS THICKNESS 
DATE pH MIXER TRENCH ( lbs/f t3) ( $ 1  (mls (m) i 



APPENDIX I 

BACKFILL QUALITY CONTROL DATA 



APPENDIX I 

BACKFILL QUALITY CONTROL DATA 

APPARENT 
BACKFILL UNIT GRADATION BENTONITE 

SAMPLING VOLUME WEIGHT SLUMP ( %  <200 CONTENT 
DATE (C.Y. ) (lbs./ft3) (inches) Sieve ( %  Wet Wt) 



APPENDIX I - (contld) 

BACKFILL QUALITY CONTROL DATA 

APPARENT 
BACKFILL UNIT GRADATION BENTONITE 

SAMPLING VOLUME WEIGHT SLUMP ( %  <200 CONTENT 
DATE (C.Y. ) (lbs./ft3) (inches Sieve 1 ( %  Wet Wt 1 



APPENDIX I - (cont'd) 

BACKFILL QUALITY CONTROL DATA 

APPARENT 
BACKFILL UNIT GRADATION BENTONITE 

SAMPLING VOLUME WEIGHT SLUMP ( %  < 2 0 0  CONTENT 
DATE ( C . Y . )  (lbs./ft3) ( inches 1 Sieve 1 ( %  Wet Wt) 



APPENDIX I - (cont'd) 

BACKFILL QUALITY CONTROL DATA 

APPARENT 
BACKFILL UNIT GRADAT ION BENTONITE 

SAMPLING VOLUME WEIGHT SLUMP ( %  < 2 0 0  CONTENT 
DATE ( C . Y .  ) ( lbs. /ft3 ) ( inches ) Sieve ) ( %  Wet Wt) 



APPENDIX I - (cont'd) 

BACKFILL QUALITY CONTROL DATA 

APPARENT 
BACKFILL UNIT GRADATION BENTONITE 

SAMPLING VOLUME WEIGHT SLUMP (0 <200 CONTENT 
DATE (C.Y. ) ( lbs . /f t3 ) ( inches ) Sieve ) (0 Wet Wt) 



APPENDIX I - (cont'd) 

BACKFILL QUALITY CONTROL DATA 

BACKFILL UNIT GRADATION 
SAMPLING VOLUME WEIGHT SLUMP ( %  <200 

DATE ( C . Y . 1  ( lbs . /f t3 ) ( inches ) Sieve 

APPARENT 
BENTONITE 

CONTENT 
( %  Wet W t )  



APPENDIX I - (cont'd) 

BACKFILL QUALITY CONTROL DATA 

APPARENT 
BACKFILL UNIT GRADATION BENTONITE 

SAMPLING VOLUME WEIGHT SLUMP ( %  (200 CONTENT 
DATE ( C . Y . )  (lbs./ft3) ( inches 1 S i e v e  1 ( %  W e t  W t  1 



APPENDIX I - (cont'd) 

BACKFILL QUALITY CONTROL DATA 

APPARENT 
BACKFILL UNIT GRADATION BENTONITE 

SAMPLING VOLUME WEIGHT SLUMP ( %  C200 CONTENT 
DATE (C.Y. ) ( lbs. /f t3 ) ( inches Sf eve ) ( %  Wet Wt) 



APPENDIX I - (cont'd) 

BACICFILL QUALITY CONTROL DATA 

APPARENT 
BACKFILL UNIT GRADATION BENTONITE 

SAMPLING VOLUME WEIGHT SLUMP ( %  <200 CONTENT 
DATE (C.Y. ) (lbs. /ft3) ( inches ) Sieve ) ( %  Wet Wt) 



APPENDIX I - (cont'd) 

BACKFILL QUALITY CONTROL DATA 

APPARENT 
BACKFILL UNIT GRADATION BENTONITE 

SAMPLING VOLUME WEIGHT SLUMP ( 0  <200 CONTENT 
DATE (c.Y.) ( lbs. /ft3 ) (inches I Sieve 1 ( %  Wet wt) 

NOTE: Wash sieve analysis - 
2. No backfill samples taken 

6-22-83 - two samples without dry bentonite added 
3. Insufficient quantity of sample 
5. large stone present in sample 



APPENDIX J 

PERMEABILITY TESTING OF CONSTRUCTED CONTAINMENT WALLS 



APPENDIX J (Cont'd) 

PERMEABILITY TESTING OF CONSTRUCTED CONTAINMENT WALLS 

I 
1 SAMPLING SAMPLING SAMPLING 

STATION DATE LOCATION 

1 
I 

DOWNGRADIENT CONTAINMENT WALL (Cont'd) 

1 
1 

DGW-112 09/02/83 Station 47+50 

1 DGW- 1 13 09/02/83 
i 

DGW- 1 1 4 ~  09/08/83 
I 

I 
i DGW- 1 1 4 ~ ~  09/08/83 

Station 42+50 

Station 37+46 

Station 37+46 

DGW- 1 1 4 ~ ~  09/08/83 Station 37+48 
i 

Station 33+75 

OIL CONTAMINATED AREA CONTAINMENT WALL 

06/ 17/83 50' south of 
northwest corner 

06/ 17/83 10' north of 
x>uthwest corner 

PERMEABILITY 
(cm/sec 

Permeability sample was examined after completion of test and a piece 
of gravel was present in center of sample. Therefore, this boring was 
retested for permeability. 

** Boring with no permeability testing. 
1. Sand lens evident in tip of Shelby tube pushed from the 4' to 6' depth. 
2. Sampled from 4' to 6' depth only. No sand lens evident. 
3. Sampled from 2' to 8' depth only. No sand lens evident. 
4. Borings conducted on reconstructed upgradient containment wall. 
5. Virgin soil evident on reconstructed upgradient containment wall. 
6. Sample obtained after auger retrieval at the 2.5' to 4.5' depth only. NO 

virgin soil evident. 
7. Sampled from 2.5' to 4.5' depth only. No virgin soil evident. 


