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TOPOGRAPHICAL SURVEY 
A N D  

GEOTECHNICAL INVESTIGA'1'I 3:i 

N L O ,  INCORPORATEb 
YMPC WATER POLLUTION COrlThUL 

YERNALD, O H I O  

ATEC FILE NUMBER 22-2'jOj-1 
3 

1.0 INTRODUCTIOH - 

This  r epor t  p r e s e n t s  t h e  r e s u l t s  o f  a t opograph ic  surv.ey,  

geo techn ica l  i n v e s t i g a t i o n  and s o i l s  e v a l u a t i o n  f o r  t h e  proposed 

new a d d i t i o n s  t o  be c o n s t r u c t e d  w i t h i n  t h e  DOE Feed M a t e r i a l s  

Product ion  C e n t e r  i n  F e r n a l d ,  Ohio. The i n v e s t i g a t i o n  was 

performed f o r  t h e  c l i e n t ,  NLO, I n c o r p o r a t e d ,  and was a u t h o r i z e d  

by Mr. P e t e r  I. Campr is i ,  At torney ,  wi th  a n o t i c e  t o  proceed 

d a t e d  August 17 ,  1982. 

The scope of  t h i s  i n v e s t i g a t i o n  inc luded  a topcgrapn ic  su--vey of  

t h e  f i v e  des igna ted  su rvey  areas as shown on Drawing Nmber 

OOX-5500-C-01358, review o f  a v a i l e b l e  g e o l o g i c  and s o i l s  d a t a  f o r  

t n e  ' ?reject a r e a ,  a comprehensive subsu r face  f n v e s t i g e t i s n  a t  t h e  

s i t e  c o n s i s t i n g  o f  twelve  ( 1 2 )  s t anda rd  s o i l  t e s t  Sor ings  l o c a t e d  

a s  shown on t h e  Topographic  Survey of  Survey Areas 81, #2,  and 

# 4 ,  f i e l d  and l a b o r a t o r y  s o i l  t e s t i n g ,  and a n  e n g i n e e r i n g  

a n a l y s i s  and e v a l u a t i o n  o f  t h e  s u b s u r f a c e  m a t e r i a l s  encountered  

a t  t h i s  s i t e .  

The purpose of t h e  i n v e s t i g a t i o n  was t o  p rov ide  a topograFhic  

survey  of t h e  - d e s i g n a t e d  a r e a s ;  t o  de t e rmine  t h e  types  Of 

s u b s o i l s  p r e s e n t  a t  t h e  proposed s i t e s ;  t o  d e t e m l n e  t h e  g e n e r a l  

0005 
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eng inee r ing  cna : ' i . . t e r i s t i c s  o f  t h e s e  v a r i o u s  s o i l  prof'i . C  

components; and r,r*ovide a basis f o r  making recommendati(a:.s 

regard ing  t h e  t j+ . ; t  ririg c a p a c i t y ,  c o m p r e s s i b i l i t y  and d r a i n a g e  

c h a r a c t e r i s t i c s  1 1 '  tnr subsu r face  m a t e r i a l s  for use by t:iy 

p r o j e c t  engineer  :n p r e p a r i n g  f i n a l  p r o j e c t  d e s i g n s .  Taken e i s o  

i n t o  c o n s i d e r a t i o n  uere c o n s t r u c t i o n  problems which may a r i  sd 

dur ing  d e s i g n  andl 'or c o n s t r u c t i o n  of  t h e  p r o j e c t  i n  view of trle 

e x i s t i n g  s i t e  c o n c i t i o n s .  

2 .0  PROJECT AND SITE CHARACTERISTICS 

The s i t e  of t h e  a x i s t i n g  Feed 14aterials P r o d u c t i o n  Cen te r  is 

l oca t ed  on t h e  n o r t n  s i d e  of  Ferna ld  and i s  bounded by C i n c i n n a t i  

Brookv i l l e  Road \ S t a t e  Route #126) t o  t h e  n o r t h  and Wi l l ey  Road 

t o  t h e  soc th .  The e x i s t i n g  f a c l l i t i e s  are c o n c e n t r a t e d  a t  t h e  

c e n t e r  of  t h e  FMPC grounds.  The work areas were denoted  a s  

Survey Areas #l th rough #5 wi th  t h e  g e o t e c h n i c a l  s t u d i e s  being 

confined t o  Survey Areas #1, # 2 ,  and #4. 

Survey Area #I c o n s i s t s  o f  t h e  c o n s t r u c t i o n  of  o S t o m  Water 

Hol?i,?g Eas in .  The  topography o f  t h i s  a r e a  i s  r e i a t i v e l y  f l z t ,  

t n e  s i t e  g e n e r a l l y  be ing  g r a s s  covered ,  u l t h  a small  c r e e k  ark 

e x i s t i n g  bas in  t o  t h e  e a s t ,  end a g r a v e l  a c c e s s  road t o  the n o r t h  

ana west. The new b a s i n  w i l l  be  c u t  epprox ima te ly  23 f e e t  below 

tne e x i s t i n g  s i t e  grades, and l i n e d  wi th  an impermeable  s y n t h e z i c  

l i n e r  a t  a a e s i g n ' p o n a  bottom e l e v a t i o n  of  a p p m x i m a t e l y  553 f e e t .  



.. . 

Survey Area h.2 c o n s i s t s  , ~ f  -!le c o n s t r u c t i o n  area f o r  a new 

D e n i t r i f i c a t i o n  Surge :,ag' d h i c h  w i l l  s e rve  i h e  

B i o d e n i t r i f i c a t i o n  Syster:. oro;oosea f o r  Survey Area #4. ';he 

surge  lagoon w i l l .  be  con. :.rucL?d ay e x c a v a t i n g  approximate ly  5 
f e e t  below e x i s t i n g  g r a d e s  s t  c i i e  c e n t e r ,  and c o n s t r u c t i n g  a 5 t o  

0 f e e t  high embankment arf;,ind the  perimeter of t h e  lagoon.  The 

pond w i l l  a l s o  b e  l i n e d  *Lth an  impermeable f i l t e r  f a b r i c ,  w i t h  

s i d e  s l o p e s  of  3 t o  1 on tne d i k e  embankments. The topography Of 

t h i s  area i s  a l s o  g e n e r a l l y  f l a t ,  wi th  a small d r a i n a g e  swale  

f lowing a l o n g  t h e  n o r t h e r n  edge. The a r e a  is grass and weed 

covered,  w i t h  t h e  d r a i n a g e  swale  h o l d i n g  2 t o  8 i n c h e s .  o f  

s t a n d i n g  water and l a r g e  c a t t a i l s .  

The B i o d e n i t r i f i c a t i o u  System w i l l  be  c o n s t r u c t e d  i n  Survey Area 

#4,  w i t n i n  t h e  main p l a n t  s i t e .  This a r e a  i s  c u r r e n t l y  f l a t  and 

covered w i t h  a l a y e r  of g r a v e l .  The system w i l l  c o n s i s t  o f  a 

b i o r e a c t o r  and v i b r a t i n g  s c r e e n s ,  w i t h  s e v e r a l  a s s o c i a t e d  s t o r a g e  

tanks.  T h i s  e n t i r e  system o f  equipment w i l l  be s u p p o r t e d  on a 

mat foundat ion .  
, 

Loading c o n d i t i o n s  f o r  t h e  B i o d e n i t r i f i c a t i o n  System were n o t  

r e a d i l y  e v a i l a b l e  a t  t h e  time o f  tnis i n v e s t i g a t i o n .  ? o r  

purposes  of o u r  a n a l y s e s ,  we nave assumed a maximum n e t  b e a r i n g  

p r e s s u r e  of 2,000 psf and a mat s i z e  o f  45 X 45 f e e t .  Allowable 

s e t t l e m e n t s  are  0.75 i n c h e s  t o t a l  s e t t l e m e n t  and 0.5 i n c h e s  of  

d i f f e r e n t i a l  s e t t l e m e n t s .  The a l l o w a b l e  s e t t l e m e n t  a t  t h e  c e n t e r  

of t n e  s u r g e  l a g o o n  and s t o m  water h o l d i n g  b a s i n  i s  assumed t o  

be 6 inches .  
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3.0 GENERAL SUBSURFACE CONDITIONS 

The foundat ion  s u p p o r t i n g  c o n d i t i o n s  encountered a t  t h i s  s i t e  

dur ing  o u r  i n v e s t i g a t i o n  can  b e  c o n s i d e r e d  s a t i s f a c t o r y  f o r  t h e  

development of f o u n d a t i o n s  and t h e  v a r i o u s  lagoons.  The  

subsur face  s o i l  p r o f i l e  and groundwater c o n d i t i o n s  are d e s c r i b e d  

i n  d e t a i l  on t h e  b o r i n g  l o g s  i n  t h e  Appendix’ t o  t h i s  r e p o r t ,  but  

i n  g e n e r a l  terms c o n s i s t  o f  t h e  fo l lowing .  

3.1 General  Geology 

The g e o l o g i c  h i s t o r y  o f  t n i s  a r e a  is composed o f  r e l a t i v e l y  

r e c e n t  e v e n t s  d u r i n g  t h e  P l e i s t o c e n e  epoch. The s i t e  i s  

c u r r e n t l y  l o c a t e d  a l o n g  t h e  wes tern  edge o f  t h e  Great Miami 

R i v e r  V a l l e y  which h a s  been f i l l e d  w i t h  s a n d s ,  g r a v e l s ,  

s i l t s ,  and c l a y s  from s e v e r a l  g l a c i a l  i c e  advances.  t h e  

upper  20 t o  30 feet  o f  s o i l  i n  t h e  areas explored  a p p e a r  t o  

b e  d e p o s i t s  l e f t  by the I l l i n o i a n  fo l lowed by t h e  Wi.sconsin 

g l a c i a l  advances.  

The d e e p e r  noncohesive d e p o s i t s  found i n  our b o r i n g s  a r e  

outwash s a n d s  and g r a v e l s  most ly  l e f t  behind by t h e  

I l l i n o i a n  g l a c i a t i o n .  S e v e r a l  of t h e  b o r i n g s  t h e n  

encountered  a g l a c i a l  till t h a t  is o v e r l a i n  by g l a c i a l  

d r i f t  and a l l u v i a l  sed iments  f o l l o w i n g  t h e  Wisconsin 

g l a c i a t i o n .  The g r a y  l a y e r e d  S i l t y  c l a y s  encountered  i n  

s e v e r a l  b o r i n g s  are  lakebed sed iments  from t h e  m e r g i n a l  

l a k e s  formed wnen t h e  g l a c i e r s  blocked t h e  v a r i o u s  streams 

and r i v e r s  d u r i n g  i t s  advance. 
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3.2 S o i l  P r o f i l e  of D e n i t r i f i c a t i o n  Surge Lagoon 

The  s u b s o i l  c o n d i t i o n s  f o r  t h e  surge lagoon was explored  by 

Borings #1 through #5. These o o r i n g s  p e n e t r a t e d  a 

s u r f i c i a l  l a y e r  of t o p s o i l  t h a t  i s  u n d e r l a i n  by a mot t led  

Drown s i l t y  c l a y  t o  c l a y e y  s i l t .  The t o p s o i l  r a n g e s  i n  

t h i c k n e s s  from 0.3 t o  0.5 feet  wi th  a n  a v e r a g e  o f  0.4 

f e e t .  A 0.4 f e e t  l a y e r  of g r a v e l  was a l s o  encountered  

beneath t h e  t o p s o i l  i n  Boring #4.  The m o t t l e d  brown s i l t y  

c l a y s  and c l a y e y  s i l ts  extend t o  d e F t h s  o f  2.5 f e e t  i n  

Boring #5 t o  5.5 f;et i n  Borings #l and #3.  Borings  #1, 

#2 ,  and #4 t h e n  encountered  mott led brown and m o t t l e d  b r o w  

and g r a y  s i l t y  sands and sandy c layey  s i l t s  t h a t  e x t e n d  t o  

d e p t h s  of 0.5 f e e t  i n  Borings #2 and #4 t o  10.7 feet  i n  
Boriiig #1. A l l  o f  these bor ings  t h e n  e n c o u n t e r e d  g r a y  

c o l o r e d  soils t h a t  range i n  t e x t u r e  from a l a m i n a t e d  s i l t y  

c l a y  t o  a c l a y e y  s i l t  t o  a sandy s i l t .  

These upper  s o i l s  t y p i c a l l y  e x h i b i t  a m o i s t  t o  v e r y  mois t  

n a t u r a l  mois ture  c o n t e n t  w i th  a medium st iff  t o  v e r y  s t i f f  

c o n s i s t e n c y  f o r  t h e  cohes ive  soils. The noncohes ive  s o i l s  

g e n e r a l l y  e x h i b i t  a ve,y mois t  c o n d i t i o n  w i t h  a sedium 

dense  r e l a t i v e  d e n s i t y .  The lower l y i n g  g r a y  c o l o r e d  soils 

e x i s t  i n  a very  m o i s t  t o  mois t  material state w i t h  a medium 

s t i f f  t o  v e r y  s t i f f  c o n s i s t e n c y .  

Two a d d i t i o n a l  b o r i n g s ,  denoted as BA and BB, were a l s o  

performed w i t h i n  t h e  d r a i n a g e  swale t h a t  c r o s s e s  t h i s  

p a r t i c u l a r  s i t e .  These b o r i n g s  i n d i c a t e  t h a t  wet, v e A y  

s o f t  s o i l s  e x i s t  t o  a d e p t h  o f  3.0 t o  3.5 f e e t  t h a t  W i l l  

r e q u i r e  removal d u r i n g  s i t e  p r e p a r a t i o n .  

0009  
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-5.3 S o i l  P r o f i l e  of B i o d e n i t r i f i c a t i o n  System 

This  area was explored  by Borings #5 and #7.  Each bor ing  ' 

encountered a l a y e r  of g r a v e l  on t h e  ground s u r f a c e  ranging  

i n  t n i c k n e s s  from 0.3 t o  1 .6  f e e t  i n  Borings 86 and #7, 
r e p s e c t i v e l y .  S i g n i f i c a n t  amounts o f  i r a r e r  were also 

observed f lowing  i n t o  t h e  open h o l e  from t h e  g r a v e l  i n  

Boring #7. 

Boring #7 then  encountered a d a r k  g r a y  c l a y e y  s i l t  t h a t  

c o n t a i n s  4.8 p e r c e n t  o r g a n i c  matter. T h i s  soil e x t e n d s  t o  

2 depth  o f  4 .5  f e e t  and e x i s t s  i n  a m o i s t ,  s t i f f  n a t u r a l  

c o n d i t i o n .  K o t t l e d  brown and g r a y  sandy c l a y e y  s i l t s  t o  

s i l t y  c l a y s  w i t h  t race  amounts of f i n e  sand were t h e n  

encountered t o  d e p t h s  of 9.5 t o  12.0 f ee t .  Boring #6 t h e n  

encountered a g r a y  v e r y  mois t  s i l t y  sand t h a t  e x t e n d s  

beyond t h e  d e p t h  explored  and Boring #7 encountered  g r a y  

l a y e r e d  s i l t y  c l a y s  t o  16.0 f e e t  where t h e  t e x t u r e  changed 

t o  a very  sandy c l a y e y  s i l t .  

These soils e x h i b i t  a mois t  n a t u r a l  m o i s t u r e  c o n t e n t  t h a t  

g rades  t o  v e r y  mois t  w i t 3 i n  t h e  g r a y  c o l o r e d  soils. T'ne 

c o n s i s t e n c y  o f  these s o i l s  is s o f t  t o  s t i f f  i n  t h e  upper  20 

f e e t  t h e n  i n c r e a s e s  t o  v e r y  s t i f f  i o  Boring #7 and d e n s e  i n  

t h e  s a n d s  o f  Boring #6. These s o i l s  a r e  t y p i c a l l y  medium 

t o  low i n  p l a s t i c i t y  and medium i n  c o m p r e s s i b i l i t y .  
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I 3.4 S o i l  P r o f i l e  f o r  Storm Water Holding Bas in  

The  storm w a t e r  h o l d i n g  bas in  was explored  by Borings #t3 

through #12. These bor ings  encountered a s u r f a c e  l a y e r  of 

t o p s o i l  t h a t  r a n g e s  i n  thickness from 0 .4  t o  0.8 f e e t  w i t h  

a n  a v e r a g e  t h i c k n e s s  of  0.5 f e e t .  Highly o r g a n i c  s o i l s  

such  as t o p s o i l  are h i g h l y  compress ib le  and should  be 

cons idered  a s  u n s u i t a b l e  f o r  e n g i n e e r i n g  purposes .  

These b o r i n g s  t h e n  encountered a s u r f a c e  l a y e r  o f  l i g h t  

brown c l a y e y  s i l t  t h a t  ex tends  t o  d e p t h s  o f  2.0 t o  2.5  f e e t  

i n  Bor ings  #9 through #12. Underlying these s u r f i c i a l  

s o i l s  are m o t t l e d  brown and mott led brown and g r a y  s i l t y  

c l a y s  t h a t  e x t e n d  t o  d e p t h s  of  5.0 f e e t  i n  Boring & t o  

12.5 f e e t  i n  Boring #lo. The c o h e s i v e  s o i l s  encountered  

e x h i b i t  a m o i s t ,  n a t u r a l  mois ture  c o n t e n t  w i t h  a m e d i m  

s t i f f  t o  hard  c o n s i s t e n c y .  

Noncohesive and cohes ive  g l a c i a l  d e p o s i t s  were t h e n  

encountered t h a t  extend beyond t h e  d e p t h s  explored .  These 

d e p o s i t s  generE1ly  c o n s i s t  o f  brown and m o t t l e d  brown sandy 

silts and s a n d s  t h a t  extend t o  d e p t h s  of 9.5 t o  19.0 f e e t  

where a g r a y  sandy s i l t y  c l a y  w a s  encountered .  Th i s  

stratum e x t e n d s  t o  d e p t h s  of 19.7 t o  . 2 4 . 0  f e e t  where a 

brown f i n e  t o  c o a r s e  sand w i t h  trace amounts of g r a v e l  w a s  

encountered.  These nonconesive s o i l s  a re  t y p i c a l l y  i n  a 

mois t  t o  v e r y  mois t  n a t u r a l  c o n d i t i o n  above t h e  g r a y  

cones ive  s o i l  and e x h i b i t  e medium d e n s e  t o  dense  r e l a t i v e  

d e n s i t y .  The g r a y  c o h e s i v e  s o i l s  e x i s t  i n  a m o i s t ,  v e r y  

s t i f f  t c - h a r d  n a t u r a l  c o n d i t i o n .  
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3.5 Groundwater Level 
. .  

Groundwater was encountered i n  s e v e r a l  b o r i n g s  a t  wide ly  

v a r y i n g  depths .  Following i s  a d i s c u s s i o n  o f  t h e  

groundwater  c o n d i t i o n s  encountered a t  each s i t e  d u r i n g  o u r  

i n v e s t i g a t i o n .  The r e a d e r  is asked t o  keep i n  mind that  

t h i s  groundwater  d a t a  i s  o n l y  v a l i d  for t h e  p a r t i c u l a r  time 

a t  which i t  was obta ined .  The a c t u a l  groundwater  l e v e l  1s 

dependent  upon l o c a l  and s e a s o n a l  v a r i a t i o n s  i n  

p r e c i p i t a t i o n  and can rise or l o v e r  depending upon t h e  

l o c a l  weather  c o n d i t i o n s .  The e x a c t  groundwater  l e v e l  c a n  

o n l y  be de te rmined  a f t e r  s e v e r a l  days of o b s e r v a t i o n  i n  a 

se r ies  of cased  h o l e s .  

3.5.1 B i o d e n i t r i f i c a t i o n  Surge Lagoon 

Groundwater was noted on t he  d r i l l i n g  t o o l s  a t  a 

d e p t h  of 9.5 f e e t  and upon comple t ion  a t  14.0 f e e t  

i n  Boring #2 and a t  a d e p t h  o f  16.2 f e e t  i n  Boring 

#1 upon comple t ion ,  w i t h  a l l  o t h e r  b o r i n g s  remaining 

d r y .  One hour  a f t e r  t h e  complet ion o f  i3orizg #2, 

groundwater  was measured a t  5.9 f ee t .  Based upon 

these  da t a ,  w e  f e e l  t h a t  t h e  g r o u n d u a t e r  observed  1s 

r e s u l t i n g  from water b e a r i n g  g r a n u l a r  seams. Minor 

problems may be exper ienced  d u r i n g  c o n s t r u c t i o n  b u t  

any water encountered  should  be e a s i l y  handled  by 

pumping from sumps or by the  use  of a c u t  off t r e n c h .  



. 

3 . 5 . 2  Biodeni t rif i c a  t i  on System 

Groundwater was encounte-red o n  t h e  d r i l l i n g  t o o l s  of 

Boring #6 a t  a depth  of 16.0 f e e t .  Upon comple t ion ,  

groundwater was measured a t  23.0 f e e t  and a t  21.6 

f e e t  i n  Boring #7.  Groundwater was then  measured a t  

5.0 f e e t ,  1.5 hours  a f t e r  t h e  comple t ion  o f  Boring 

# 6 .  Groundwater was a l s o  observed  i n  t h e  o f f s e t  

Bor ing  #6 a t  5.1 f e e t  i n  a d d i t i o n  t o  water observed  

f lowing  i n t o  the open bore h o l e  of Bor ing  #7 f r o m  

t h e  s u r f a c e  g r a v e l .  

Based upon these o b s e r v a t i o n s ,  w e  f e e l  t h a t  t h i s  

groundwater  a l s o  o r i g i n a t e s  from water b e a r i n g  

g r a n u l a r  seams and t h a t  t h e  groundwater  t a b l e  i s  a t  

a n  e s t i m a t e d  dep th  of 16.0 f e e t .  T h i s  c o n c l u s i o n ,  

however, can only  be v e r i f i e d  by a s o p h i s t i c a t e d .  

o b s e r v a t i o n  w e l l  program c o n s i s t i n g  o f  p e i z o m e t e r s  

o r  any o t h e r  s i m i l a r  method. 

3.5.3 Storm Water Holding Bas in  

Groundwater was encountered  on t h e  d r i l l i n g  t o o l s  o f  

Bor ings  #9 and #12 a t  a .  dep th  o f  13.0 feet. At 

comple t ion ,  water was measured a t  d e p t h s  o f  29 .0 ' and  

22.0 fee t ,  r e s p e c t i v e l y ,  and a t  30.0 f e e t  i n  B o r i x  

#l1. One day a f t e r  comple t ion  o f  these borings 

water was measured a t  d e p t h s  o f  21.0,  11.0, and 11.5 

f e e t  i n  Bor ings  #8, #9, and #lo, r e s p e c t i v e l y -  



Based upon t n i s  i n f o r m a t i o n ,  we f e e l  t h a t  t h e  v a t e r  

encountered on t h e  rods  a t  13.0 f e e t  is d u e  t o  a 

perched water  t ab le  on t h e  g r a y  g l a c i a l  tills and 

t h e  s t a t i c  groundwater  t a b l e  c a n  be found a t  29 t o  

30 f e e t .  

The water l e v e l  r e a d i n g s  a f t e r  one day are  b e l i e v e d  

t o  b e  t h e  r e s u l t  of water b e a r i n g  g r a n u l a r  seams i n  

t h e  g l a c i a l  s o i l s .  In any e v e n t ,  c e r t a i n  amounts of 

groundwater  problems can be  expec ted  d u r i n g  

c o n s t r u c t i o n  .which w i l l  be d i s c u s s e d  i n  f u r t h e r  

d e t a i l  i n  S e c t i o n  5.4.3.  

4 .0  CONCLUSIONS AND RECOMMENDATIONS 

Based upon o u r  a n a l y s i s  of t h e  s o i ,  c o n d i t i o n s  and t h e  

pre l iminary  d e s i g n  d e t a i l s  s u p p l i e d  for t h i s  p r o j e c t  by t h e  

c l i e n t  a s  p r e v i o u s l y  o u t l i n e d  t h e  f o l l o w i n g  c o n c l u s i o n s  were 

reached,  and t h e  s t a t e d  recommendations were developed .  ' I f  t h e  

p r o j e c t  c h a r a c t e r i s t i c s  a r e  changed from t h o s e  assumed h e r e i n ,  

our recozmendations should be reviewed t o  see whether  any 

m o d i f i c a t i o n s  a r e  needed. 

. .  

4.1 S t r u c t u r e  Foundat ion Recommendations 

I t  is  recommended t h a t  t h e  B i o d e n t i r i f i c a t i o n  System be 

suppor ted  on a s t r u c t u r a l  mat f o u n d a t i o n  dimensioned f o r  a 

n e t  a l l o w a b l e  s o i l  b e a r i n g  p r e s s u r e  o f  2,000 psf and ex tend  

a t  l e a s t  3.0 f e e t  below e x t e r i o r  f i n i s h  g r a d e s  f o r  f r o s t  

p r o t e c t i o n .  The n e t  s o i l  b e a r i n g  p r e s s u r e  i s  d e f i n e d  as 

(10)" 

. . ._ . _- . . .  
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t h e  weight o f  t h e  f o u n d a t i o n  c o n c r e t e  and above ground dead 

and l i v e  l o a d s  m i n u s  t h e  weight o f  t h e  s o i l  d i s p l a c e d  by 

t h e  c o n c r e t e .  

Cur ren t  p l a n s  i n d i c a t e  t h a t  t h e  proposed f o u n d a t i o n  system 

w i l l  c o n s i s t  of a 1.0 f o o t  t h i c k  s l a b  w i t h  a t o p  e l e v f t t i o n  

O f  577.0 s u p p o r t e d  on 6 i n c h e s  of compacted c rushed  s t o n e .  

A f r o s t  wall w i l l  t h e n  be c o n s t r u c t e d  around t h e  f o u n d a t i o n  

- 

p e r i m e t e r  t o  a d e p t h  o f  3.0 feet  ( E l e v a t i o n  574.0) .  A 1.0 

feet  t h i c k  c u r b  v a r y i n g  in h e i g h t  from 9 i n c h e s  t o  5.0 f e e t  

w i l l  also b e  c o n s t r u c t e d  around t h e  n i t r i c  a c i d  t a n k s  and 

t h e  b i o r e a c t o r s ,  w i t h  a sha l low sump p i t  in e a c h  o f  t h e s e  

two s e c t i o n s .  

Based upon t h e  a n t i c i p a t e d  l o a d i n g  c o n d i t i o n s ,  w e  estimate 

t o t a l  s e t t l e m e n t s  on t h e  o r d e r  o f  0.9 i n c h e s  and 

d i f f e r e n t i a l  se t t lements  of 0.7 i n c h e s  a t  t h e  2,000 psf 

loading .  The o r g a n i c  c o n t e n t  o f  t h e  d a r k  g r a y  s i l t y  c l a y s  

found i n  Boring #7 are t h e  pr imary r e a s o n  f o r  t h e  

d i f f e r e n t i a l  se t t lements  t o  be as s e v e r e  as mentioned 

above. By removing t h e s e  s o i l s  t o  a d e p t h  o f  up t o  5.'0 
f e e t  a t  Boring # 7 ,  and b a c k f i l l i n n g  wi th  a s u i t a b l e  

compacted material t h e  d i f f e r e n t i a l  s e t t l e m e n t s  c a n  be 

reduced t o  0 .4  i n c h e s .  The u s e  of  a w e l l  g raded  g r a n u l a r  

material would be p r e f e r a b l e  but a s u i t a b l e  borrow material  

c a n  a l s o  be used .  These recommendations p r o v i d e  a f a c t o r  

o f  s a f e t y  o f  3 t o  4. 

0 I 3 1 8 4 3  
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We f e e l  tha t  p r e l o a d i n g  of  t h i s  a r e a  is n o t  f e a s i b l e ,  a s  

primary c o n s o l i d a t i o n  s e t t l e m e n t s  w i l l  e q u a l  approximate ly  

one t h i r d  of t h e  t o t a l  s e t t l e m e n t s  and any d i f f e r e n t i a l  

S e t t l e m e n t s  w i l l  o c c u r  o v e r  a l o n g  p e r i o d  o f  time as 

secondary c o n s o l i d a t i o n .  

The subgrade area should a l s o  be p r o p e r l y  p r o o f r o l l e d  p r i o r  

t o  t h e  placement o f  t h e  g r a n u l a r  base c o a r s e .  The removal 

and p r o p e r  b a c k f i l l i n g  of any s o f t  areas w i l l  minimize t h e  

p o s s i b i l i t y  o f  shear punch through of t h e  f o u n d a t i o n  S o i l s ,  

and h e l p  hold down sett lements.  

4 .2  Walls, P i t s ,  and S l a b s  

The walls and p i t s  f o r  t h e  v a r i o u s  s t r u c t u r e s  i n  t h e  s torm 

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

system should be b a c k f i l l e d  w i t h  a g r a n u l a r  b a c k f i l l  

materi’al t o  a s s u r e  adequate  compaction. THe o n l y  o n - s i t e  

m a t e r i a l s  found t o  b e  s u i t a b l e  f o r  t h i s  purpose  a re  the  

brown f i n e  t o  medium s a n d s  and s i l t y  s a n d s  found a t  t h e  

h o l d i n g  b a s i n  from approximate ly  10 t o  15 f e e t  d e p t h .  Any 

o t h e r  o n - s i t e  mater ia ls  w i l l  be t o o  f i n e - g r a i n e d  t o  g e i n  

p r o p e r  compaction and d r a i n a g e  i n  c o n f i n e d  areas. Imported 

g r a n u l a r  s o i l s  would be b e t t e r  s u i t e d  for a b a c k f i l l  s o i l ,  

p r i m a r i l y  due t o  e a s i e r  c o r n p a c t a b i l i t y  and b e t t e r  - 
d r a i n a g e .  The u s e  o f  ODOT a g g r e g a t e  # 3 l O  or any o t h e r  

s imi l a r  w e l l  graded a g g r e g a t e  i s  recommended. 

0 1 3 7 8 9 4  
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Mate r i a l  

Table I ,  below, summarizes the  l a t e r a l  e a r t h  p r e s s u r e  

c o e f f i c i e n t s  t o  be u s e d  i n  t h e  des ign  o f  t h e  walls and p i t s .  

TABLE I 
LATERAL EARTH PRESSURE COEFFICIENTS 

Est imated Ac t ive  P a s s i v e  
Angle of E a r t h  E a r t h  A t  Rest  
I n  t e mal P r e s s u r e  P r e s s u r e  Condi t ion  
F r i c t i o n  C o e f f i c i e n t  C o e f f i c i e n t  C o e f f i c i e n t  
(g) (Ka) (Kp) (KO) 

-J  s i t e  ine  t o  
medium sand and 
s i l t y  sand 280 0.361 2.770 0 -  530 

ODOT Item #310 3 30 0.295 3- 392 0.455 

ODOT. Item #304 3 8 O  0.238 4-  204 0.384 

On s i t e  S i l t y  
Clays 120 0.656 1.525 0.792 

On s i t e  Sandy ; ,, 
0.691 S i l t y  Clays 180 c). 528 1 - 8 9 4  

On s i t e  Clayey 
S i l t s  150 0.589 1 .698  0.7C1 

The above c o e f f i c i e n t s  a r e  estimates based upon our  

expe r i ence  wi th  s o i l s  in t h e  l o c a l  a r e a .  We would l i k e  t o  

remind t h e  d e s i g n e r  t h a t  any  walls a n d / o r  p i t s  g r e a t e r  than  

3.0 feet  i n  h e i g h t  shou ld  be w e l l  d r a i n e d  t o  minimize t h e  

b u i l d  up o f  any e x c e s s  h y d r o s t a t i c  p r e s s u r e s .  The use  of 

ODOT Item #304 or #3lO Grading A a r e  t h e  most d e s i r a b l e  

m a t e r i a l s  t o  u s e  or any o t h e r  we l l  graded g r a r m l a r  s o i l  

with n o t  more t h a n  10 p e r c e n t  p a s s i n g  t h e  Number 200 s i e v e .  

( 1 3 )  



The above e s t i m a t e d  a n g l e s  o f  i n t e r n a l  f r i c t i o n  can  also be 

used i n  e s t i m a t i n g  t h e  c o e f f i c i e n t  o f  f r i c t i o n  f o r  s l i d i n g  

r e s i s t a n c e .  T a b l e  I1 summarizes t h e s e  v a l u e s :  

TABLE I1 
DATA FOR DETERMINING THE COEFFICIENTS OF SLIDING RESISTANCE 

M a t e r i a l  E s t i m a t e d  Angle o f  Es t imated  

aetween S o i l  and Concrete  
I n t e r n a l  F r i c t i o n  Cohesion ( C )  

(PSf)  
CB') 

On s i t e  f i n e  t o  
medium sand and 
s i l t y  sand 

ODOT Item # 3 l O  

ODOT Item #304 

On s i t e  S i l t y  
Clays 

On s i t e  Sandy 
S i l t y  Clays 

On s i t e  Clayey 
S i l t s  

140 

180 

2 40 

800 

1,000 

1,000 

Horizonta l  Res is tance  = if t a n  (0) 

Horizonta l  Res is tance ,  = cB 

f o r  g r a n u l a r  s o i l s  

for cones ive  : s o i l s  

Where W = weight  of wall and s o i l  above t h e  base  

, 

The above Table  and e q u a t i o n s ,  o r  a n  e q u i v a l e n t  method, 

snould b e  used i n  c a l c u l a t i n g  t h e  s t a b i l i t y  a g a i n s t  

s l i d i n g .  . I t  i s  a l s o  v e r y  i m p o r t a n t  t h a t  t h e  base  o f  any 

s t r u c t u r e -  s u s c e p t i b l e  t o  s l i d i n g  be k e p t  d r y  u n t i l  , c o n c r e t e  

can b e  p laced  t o  minimize t h e  p o s s i b i l i t y  o f  lower  c o h e s i o n  

v a l u e s  f o r  t h e  c o n e s i v e  b e a r i n g  soils. 
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4 . 3  Floor S l a b s  

I t  is recommended t h a t  any ground suppor ted  f l o o r  s l a b s  f o r  

t h i s  p r o j e c t  be " f l o a t i n g " ,  t h a t  is designed t o  be 

s t r u c t u r a l l y  independent  of  any b u i l d i n g  f o o t i n g s  or, walls, 

and a p p r o p r i a t e l y  r e i n f o r c e d  t o  s u p p o r t  t h e  l o a d s  proposed. 

All s l a b s  should be s u p p o r t e d  on a s i x  ( 6 )  t o  e i g h t  (8) 

inch  compacted l a y e r  of  f r e e - d r a i n i n g  select  g r a n u l a r  

subbase m a t e r i a l ,  s u c h  os ODOT Item #304. T h i s  mater ia l  

should be p r o p e r l y -  p laced  and compacted on a subgrade  

prepared in accordance  w i t h  o u r  enc losed  Recommended 

Earthwork S p e c i f i c a t i o n s .  P a r t i c u l a r  a t t e n t i o n  i s  c a l l e d  

t o  Item 2 under  t h e  heading  of S t r i p p i n g ,  and Item 4 u n d e r  

t h e  heading  o f  F i l l  t o  a s s u r e  a s a t i s f a c t o r y  subgrade .  For 

d e s i g n  purposes ,  w e  recommend t h e  u s e  of  a modulus of 

subgrade r e a c t i o n  e q u a l  t o  125 t o  140 p s i f i n  due  t o  t h e  

w i d e  v a r i e t y  of p o t e n t i a l  subgrade  materials. 

The use  o f  a v a p o r  b a r r i e r  benea th  t h e  s l a b  c o n c r e t e  h a s  

been debated a t  l e n g t h  by many people .  While i t  assists i n  

t h e  o b j e c t i v e  of  uniform s h r i n k a g e  a c r o s s  t he  d e p t h  o f  t h e  

s l a b  by reducing  "drag" between t h e  c o n c r e t e  and b a s e ,  i t  

a l s o  c a u s e s  t h e  s l ab  t o  d r y  o u t  i n  a non-uniform f a s h i o n  

due t o  unequal  m o i s t u r e  e v a p o r a t i o n .  As a r e s u l t ,  we f e e l  

t h a t  t h e  b e n e f i t s  o f  a vapor  ba r r i e r  a r e  o n l y  r e a l i z e d  when 

t h e  s l a b  i s  w i t h i n  3 t o  5 f e e t  o f  a water t a b l e .  That  d o e s  

n o t  a p p e a r  t o  be t h e  case a t  t h i s  s i t e .  



4 . 4  Lagoons 

U 
9 i 

Presen t  p l a n s  i n d i c a t e  t h a t  t h e  s u r g e  lagoon and storm 

water h o l d i n g  bas in  will botn be l l n e d  w i t h  an  impermeable 

s y n t h e t i c  l i n e r .  A s  a p r e c a u t i o n ,  however, t h e  base and 

s i d e w a l l s  o f  these lagoons  w i l l  be prepared  i n  t h e  even t  of 

-7 any leakage .  A d e s i g n  p e r m e a b i l i t y  r a t e  was n o t  a v a i l a b l e  

l o  -----a.t.-<h_e time o f  t h i s  u r i t l n g .  As- a r e s u l t ,  w e  a r e  assuming 
Tab le  111 below a rate.o?> 10-9 f ee t /min  i s '  r equ i r ed .  - 

summarizes tKe es t ima ted  p e r m e a b i l i t y  ra te  of t h e  

predominant s o i l s  encountered on t h i s  s i t e .  
c 

TABLE I11 
ESTIMATED COMPACTED PERMEABILITY RATES OF O N  S I T E  SOILS 

M a t e r i a l  Compacted Pe rmeab i l i t y  Compacted P e r m e a b i l i t y  
w i t h  o u t  Ben ton i t e  

( f t /min )  
ra te  w i t h  B e n t o n i t e  

amount ne  e d ed / Pe m e  a b  i 1 i t y 
( f t / m i c )  

10-7 - S i l t y  Clays 

Clayey S i l t s  10-5 : t 

Sandy S i l t y  Clays 10-6 

Tine t o  coa r se  Sand 

a n d  Gravels 10-4 20-30 ( p c f )  /1C-6 

5.0 CONSTRUCTION CONSIDERATIONS 

5-  1 S i t e  P r e p a r a t i o n  

No unusual  problems e r e  a n t i c i p a t e d  because o f  the.  t y p e s  o f  

s o i l s  a t  tnis s i t e .  S o i l  c o n t a i n i n g  o r g a n i c  m a t t e r  i s  

. .. .. . . 



r e l a t i v e l y  compress ib l e  and would be d e t r i m e n t a l  i f  used 

beneath f o o t i n g s ,  subbase  materials, pavements, o r  i f  u s e d  

i n  any engineered  f i l l .  A c a r e f u l  i n s p e c t i o n  should  be 

made of t h e  proposed s i t e  t o  d e t e c t  any d e b r i s  and /o r  

misce l l aneous  f i l l s ,  t o p s o i l ,  r e f u s e ,  or o t h e r  u n s u i t a b l e  

materials i n  t h e  b u i l d i n g  areas. Accord ingly ,  a l l  such 

s o i l s  shou ld  be s t r i p p e d  from b u i l d i n g  and pavement areas 

and was ted  or s t o c k p i l e d  for l andscap ing  use.  

No expanaive  s o i l  materials were noted  w i t h i n  o u r  tes t  

bo r ings  f o r  t h i s  i n v e s t i g a t i o n .  The re fo re ,  we do n o t  

a n t i c i p a t e  t h e  need t o  t a k e  any  s p e c i a l  p r e c a u t i o n s  beyond 

f o l l o v i n g  good e n g i n e e r i n g  and c o n s t r u c t i o n  p r a c t i c e s  t o  

a l low for expanaive  s o i l  a c t i v i t i e s  on c o n s t r u c t i o n  a t  t h i s  

s i t e .  

The swale t r a v e r s i n g  t h e  s u r g e  lagoon w i l l  r e q u i r e  

u n d e r c u t t i n g  f o r  any  embanlunent t h a t  w i l l  be b u i l t  i n  i ts  

v i c i n i t y .  As a r e s u l t ,  we recommend t h a t  t h e  e n t i r e  swale 

area be undercut  t o  firm soils and p r o p e r l y  b a c k f i l l e d  with 

s u i t a b l e  f i l l  m a t e r i e l s .  Based upon Bor ings  #E-). and #Ba, 

we e s t i m a t e  a n  u n d e r c u t  d e p t h  of 3 t o  4 f e e t .  These 

unde rcu t  soils w i l l  be ra ther  w e t  and s i l t y  and may not be 

s u i t a b l e  for a fill material u n l e s s  i t  i s  d r i e d  and Gixed 

w i t h  o t h e r  s o i l s .  

. .  
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5 - 2  Compaction Cont ro ls  

After  t h e  e x i s t i n g  s u b s o i l s  are s t r i p p e d  o f  u n d e s i r a b l e  

materials o r  excavated t o  d e s i g n  sugrade ,  p r o p e r  c o n t r o l  of 

subgrade  compaction, b a c k f i l l ,  and s t r u c t u r a l  f i l l  

placement  and compaction should  be main ta ined .  We 

recommend t h a t  a l l  b a c k f i l l  and s t ruc tu ra l  f i l l  materials 

be p l a c e d  and compacted as o u t l i n e d  i n  o u r  Recommended 

Earthwork S p e c i f i c a t i o n s  f o r  this work. It i s  f u r t h e r  

recommended t h a t  a r e p r e s e n t a t i v e  o f  t h e  s o i l s  e n g i n e e r  be  

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

b a c k f i l l  or s t r u c t u r a l  f i l l  re la t ing t o  t h e  b u i l d i n g  f l o o r  

s l a b s  and f o u n d a t i o n s  t o  assure t h a t  a d e q u a t e  p lacement  and 

compact ion o f  t h e  f i l l  materials is  a t t a i n e d .  

We recommend t h e  u s e  o f  a Standard  P r o c t o r  d r y  d e n s i t y  t e s t  

(ASTM D-698) f o r  a l l  embankment and d i k e  fills. The u s e  of 

a S t a n d a r d  P r o c t o r  i s  d e s i r a b l e  f o r  t h e  d i k e s  and lagoons  

o v e r  t h e  Modified P r o c t o r  due t o  i t s  h i g h e r  optimum 
m o i s t u r e  c o n t e n t .  T h i s  h i g h e r  optimum m o i s t a r e  c o n t e n t  , ,. 

w i l l  r e s u l t  i n  a more f l e x i b i e  f i l l  t h a t  w i l l  n o t  c r a c k  

u n d e r  minor s e t t l e m e n t s .  We a l s o  recommend t h e  u s e  of t h e  

S t a n d a r d  P r o c t o r s  i n  t h e  o t h e r  c o n s t r u c t i o n  areas due t o  

economic and c o n s t r u c t i o n  c o n s i d e r a t i o n s .  If t h e  f l o o r  

s l a b  l o a d i n g s  or settlement i n  any s t r u c t u r e  are c r i t i c a l ,  

we recommend i n c r e a s i n g  t h e  re la t ive  d e g r e e  o f  compact ion 

from 95 t o  98 p e r c e n t  o f  t h e  S t a n d a r d  P r o c t o r  d r y  d e n s i t y .  

O f 3 7 5 5 0  
[i ()i 2 2 



. 

6 4770 

I 

Pr imar i ly  t h e  s o i l s  involved i n  t h i s  p r o j e c t  a r e  g l a c i a l  

cohes ive  and non-cohesive s o i l s  w i th  low t o  medium 

p l a s t i c i t i e s .  These types  o f  material can b e  p laced  with 

l i t t l e  o r  no d i f f i c u l t y  provided t h e  moi s tu re  c o n t e n t  of 

t h e  m a t e r i a l  i s  n e a r  o r  on t h e  low s i d e  o f  optimum. 

Two s o i l  t y p e s  were t e s t e d  f o r  t h e i r  s u i t a b i l i t y  as f i l l  

materials. These s o i l s  were ob ta ined  from t h e  s torm wa te r  

ho ld ing  b a s i n  from 2 t o  4 feet  and i n  t h e  proposed borrow 

a r e a  n o r t h  of t h e  s u r g e  lagoon from 1 t o  3 fee t .  Our 

l a b o r a t o r y  t es t s  i n d i c a t e  t h a t  each of  t h e s e  materials a r e  

s u i t a b l e  f o r  s t r u c t u r a l  f i l l s  a t  a modulus o f  subgrade 

r e a c t i o n  equa l  t o  140  p s i / i n  i f  used a s  a subgrade 

material. Other  p o s s i b l e  o n - s i t e  m a t e r i a l s  f o r  u s e  as a 

fill m a t e r i a l  can be eva lua ted  a t  a l a t e r  d a t e  o r  du r ing  

c o n s t r u c t i o n  when p l a n s  become more d e f i n i t i v e .  

5.3 Excavat ions  

It i s  a n t i c i p a t e d  t h a t  l i t t l e  d i f f i c u l t y  w i l l  be 

exper ienced  i n  e x c a v a t i n g  t h e  s i t e  f o r  t h i s  prcject .  

Because of  t h e  noncohes ive  end g l a c i a l  n a t u r e  of  most of 

t he  s o i l s  a t  t h i s  s i t e ,  t h e  s i d e s  of a l l  bu t  v e r y  sha l low 

e x c a v a t i o n s  should  be l a i d  back t o  p reven t  t h e i r  c o l l a p s e  

d u r i n g  c o n s t r u c t i o n .  

A l l  founda t ion  e x c a v a t i o n s  should  be i n s p e c t e d  by a 

q u a l i f i e d  s o i l s  e n g i n e e r  o r  h i s  r e p r e s e n t a t i v e  t o  a s s u r e  

t h a t  a l l  e x c e s s i v e l y  l o o s e ,  s o f t  o r  o t h e r w i s e  u n d e s i r a b l e  

m a t e r i a l s  e r e  removed, and t h a t  t h e  f o u n d a t i o n s  w i l l  bear 

0 1 3 7 8 5  I Ct i) 2 3 
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on s a t i s f a c t o r y  m a t e r i a l .  A t  t h e  time of such  i n s p e c t i o n s ,  

t h e  g e o t e c h n i c a l  e n g i n e e r  may f i n d  i t  necessa ry  t o  make 

hand a u g e r  bor ings  or use  a hand p e n e t r a t i o n  d e v i c e  i n  t h e  

bases  of t h e  founda t ion  excava t ions  t o  a s s u r e  t h a t  t h e  

s o i l s  below t h e  base a r e  s a t i s f a c t o r y  f o r  s u p p o r t  o f  t h e  

f o u n d a t i o n  loads .  

be e s t a b l i s h e d  du r ing  i n s p e c t i o n .  

The n e c e s s a r y  depth  o f  p e n e t r a t i o n  w i l l  

S o i l s  exposed i n  t h e  b a s e s  of  a l l  s a t i s f a c t o r y  f o u n d a t i o n  

e x c a v a t i o n s  should - b e  p r o t e c t e d  a g a i n s t  any d e t r i m e n t a l  

change i n  c o n d i t i o n ,  such as from d i s t u r b a n c e ,  r a i n  a n d / o r  

f r e e z i n g .  Every e f f o r t  must be made t o  a s s u r e  t h a t  t h e  

s u p p o r t i n g  material i s  n o t  d i s t u r b e d  o r  p e r m i t t e d  t o  d r y  o r  

become wet du r ing  c o n s t r u c t i o n  o p e r a t i o n s .  S u r f a c e  runoff  

water should  be d ra ined  away from t h e  e x c a v a t i o n s  and n o t  

be a l lowed t o  pond. If p o s s i b l e ,  a l l  f o o t i n g  c o n c r e t e  

should be p laced  t h e  same day t h e  excava t ion  i s  made. If 

t h i s  i s  n o t  p o s s i b l e  , t he  f o o t i n g  b e a r i n g  materials should  

be a d e q u a t e l y  p r o t e c t e d .  

Groundwater Problems 

Groundwater was encounterer! in each  o f  t h e  t h r e e  

c o n s t r u c t i o n  a r e a s  a t  v a r y i n g  d e p t h s .  Due t o  t h e  g l a c i a l  

n a t u r e  of t h e s e  s o i l s ,  i t  is b e l i e v e d  t h a t  t h e  m a j o r i t y  of 

groundwater  t h a t  w i l l  be encountered  w i l l  o r i g i n a t e  f r o m  

wa te r  bea r ing  g r a n u l a r  seams and/or  a perched water t a b l e  

c o n d i t i o n .  Fol lowing is a d i s c u s s i o n  of what w e  f e e l  t h e  

b e s t  methods of  c o n t r o l l i n g  t h e  groundwater  may be. The 

r e a d e r  should  keep i n  mind t h a t  t h e s e  d i s c u s s i o n s  are o n l y  

o f f e r e d  a s  s u g g e s t i o n s  and a g u i d e  f o r  t h e . c o n t r a c t o r  in 

c o n t r o l l i n g  any groundwater  h e  may encounter .  
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5.4.1 B i o d e n i t r i f i c a t i o n  Surge Lagoon . 

Groundwater was found i n  Boring #1 and #2 a t  v a r y i n g  

d e p t h s  wi th  t h e  remaining b o r i n g s  being d ry .  We 

conclude ,  t h e r e f o r e ,  t h a t  t h i s  water i s  t h e  r e s u l t  

of water bear ing  g r a n u l a r  seams i n  a t  l e a s t  t h e  

upper  14 .0  f e e t  of s o i l .  S i n c e  no e x c a v a t i o n  i s  

expec ted  t o  extend beyond 10 f e e t  d e p t h ,  any 

groundwater  problems encountered  can  be e r p e c t e d  t o  

b e  minor. Any water found can  more t h a n  l i k e l y  be 

removed by pumping from sumps l o c a t e d  a t  t h e  p o i n t  

o f  in-flow. If any water b e a r i n g  seam is t o  ' l a r g e  

t o  c o n t r o l  w i t h  one o r  more sump p i t s ,  a c u t  o f f  

t r e n c h  can  be i n s t a l l e d  t o  keep  any water from 

f lowing  i n t o  t h e  work areas. 

We would a l s o  l i k e  t o  p o i n t  o u t  t h a t  s i g n i f i c a n t  

amounts o f  wa te r  i s  ponding i n  t h e  s u r f a c e  swale .  

It w i l l  b e  necessa ry  t o  remove t h i s  w a t e r  by pumping 

from sumps be fo re  c o n s t r u c t i o n  begins  t o  m i a i n i z e  

eny  e x c a v a t i o n  problems t h a t  may occur  during s i t e  

p r e pa ra  t i on. 

5.4 .2  B i o d e n i t r i f i c a t i o n  System 

The s t a t i c  groundwater l e v e l  is  expec ted  t o  be found 

a t  a d e p t h  o f  1 6  t o  18 f e e t ,  however, o t h e r  

groundwater  was found t o  be f lowing  from g r a n u l a r  

seams and the s u r f a c e  g r a v e l .  Design bottom o f  t h e  

f r o s t  wall su r round ing  t h e  mat i s  574.0+, r e q u i r i n g  - 
.- 
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a 5.0 fee t  excavat ion .  Based upon t h e  water l e v e l  

r e a d i n g s  i n  Boring #6 and t h e  o f f s e t  b o r i n g ,  some 

w a t e r  can be expected a t  t h e  bottom o f .  t h e  

excavat ion .  S i n c e  every  e f f o r t  must be made t o  keep 

t h e  . foundat ion  e x c a v a t i o n s  d r y  i t  w i l l  more than  

l i e k l y  be n e c e s s a r y  t o  remove a n y  water by pumping 

.from sumps. 

No long  term groundwater  problems a re  expec ted  a f t e r  

c o n s t r u c t i o n .  

5 .4 .3  Storm Water Holding Bas in  

Groundwater c o n d i t i o n s  a t  t h i s  s i t e  c o n s i s t  o f  a 

perched water t a b l e  a t  a d e p t h  of  13.0 f e e t  

( E l e v a t i o n  563.0) and t h e  s t a t i c  water t a b l e  a t  a 

d e p t h  of 29 f e e t  ( E l e v a t i o n  547..0). The d e s i g n  

bottom of t h i s  b a s i n  i s  a t  E l e v a t i o n  553.0+, which 

i s  w i t h i n  6 feet  of t h e  water t a b l e  and i n  t h e  brown 

f i n e  t o  c o a r s e  sands.  

Groundwater p r o b l e m  can  t h e r e f o r e  be  expected i n  

t h i s  aree and c e r t a i n  ? r e c a u t i o n s  and c o n s t r u c t i o n  

methods w i l l  be  needed t o  minimize d e l a y s ,  e tc .  

F i r s t  of a l l ,  c o n s t r u c t i o n  should  t a k e  p l a c e  d u r i n g  

t h e  d r y  p e r i o d s  of  t h e  year, s u c h  a s  f rom July t o  

September,  when the water t a b l e  is a t  i t s  l o w e s t  and 

w i l l  n o t . i n t e r f e r e  with i n s t a l l a t i o n  of t h e  1L 7 ner. 
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The i n i t i a l  water  problem t o  be encountered ,  

however, is t h e  perched water  t a b l e  a t  Eleva t ion  

563.0. We f e e l  t h a t  t h e  b e s t  method of removing 

t h i s  water  is t o  c o n s t r u c t  a series of temporary 

d ra inage  t r e n c h e s  and removing t h e  wa te r  by pumping 

from a series of sump pumps when t h e  w a t e r  i s  

e ncount e red .  It w i l l  be n e c e s s a r y  t o  h a l t  

c o n s t r u c t i o n  i n  t h e  a f f e c t e d  a r e a  f o r  a pe r iod  of  7 

t o  10 days  i n  o r d e r  t o  remove t h e  m a j o r i t y  of 

perched wa te r .  The t r e n c h e s  shou ld  .be des ined  t o  

ex tend  i n t o  t h e  g r a y  g l a c i a l  t i l ls  and be b a c k f i l l e d  

wi th  a c o a r s e  g r a v e l ,  such as ODOT #57, i f  t h e  

t r e n c h  w i l l  n o t  remain open. We do n o t  expec t  them 

t o  , however. 

An a l t e r n a t i v e  method of removing ' t h i s  water would 

be t h e  i n s t a l l a t i o n  of a s e r i e s  of wel ls  i n s t a l l e d  

a t  a 20 t o  30 f ee t  spac ing .  These we l l s  should a l s o  

be screened  i n  t h e  a r e a  o f  t h e  perched  riater t o  

a l low t h i s  water t o  p e r c o l a t e  i n t o  t h e  lower  l y i n g  

sands.  The s u c c e s s  o f  t h i s  method, hovever ,  is 

h i g h l y  depenaent  upon t h e  l o c a t i o n  o f  t h e  water  

t a b l e  i n  t h e s e  sands.  If t h e  water t a b l e  is w i t h i n  

3 f e e t  o f  t h e  d e s i g n  bottom of  t h e  e x c a v a t i o n ,  

i n c l u d i n g  t h e  recompacted liner and d r a i n a g e  a t  t h e  

base ,  c o n s i d e r a t l o n  should  be g i v e n  t o  i n s t a l l i n g  

these wells t o  a dep th  of  40 t o  45 f ee t  and pumping 

from them u n t i l  t h e  w a t e r  t a b l e  is e f f e c t i v e l y  

lowered. A t  t h i s  time, t h e  wells w i t h i n  t h e  

c o n s t r u c t i o n  area can  be removed and t h e  wells a long  

Si027 
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t h e  pe r ime te r  can con t inue  t o  pump water t o  keep t h e  

wa te r  t a b l e  below t h e  dep th  of any excava t ions .  

Should t h i s  procedure be n e c e s s a r y ,  w e  e s t i m a t e  a 

per iod  of pumping from 2 t o  3 weeks p r i o r  t o  t h e  

s t a r t  of c o n s t r u c t i o n .  We would l i k e  t o  p o i n t  ou t  

t h a t  t h i s  i s  only  an e s t i m a t e  baaed upon eng inee r ing  

judgement and t h e  f i n a l  dewa te r ing  p rocedures  should  

be l e f t  up t o  the  c o n t r a c t o r .  We w i l l  be  happy t o  , 

f u r t h e r  c o n s u l t  wi th  you on t h i s  i f  t h e  water t a b l e  

i n  t h e  deep  sand does become a major  problem. 

A s  fa r  a s  long  term groundwater  problems a r e  

concerned,  they  are expec ted  t o  be a t  a m i n i m u m  a s  

l o n g  as t h e  water t a b l e  never  r a i s e s  above t h e  depth  

of wa te r  w i t h i n  t h e  bas in .  We do  suggest, however, 

t h a t  s u b s u r f a c e  dra ins  ( f r e n c h  d r a i n s )  be i n s t a l l e d  

i n  t h e  a i d e  s l o p e s  t o  remove any water f lowing  from 

g r a n u l a r  seams. These a d d i t i o n a l  d r a i n s  can  more 

t h a n  l i k e l y  be tapped i n t o  t h e  ' proposed  u n d e r d r a i n s  

benea th  t h e  base  o f  t h e  t h i s  b a s i n .  

6.0 FIELD INVESTIGATION 

The s o i l  b o r i n g s  f o r  t h i s  g e o t e c h n i c a l  s t u d y  were performed wi th  

an AIITV mounted d r i l l i n g  rig equipped w i t h  a r o t a r y  head. 

Convent ionel  hollow-stem a u g e r s  were used t o  advance t h e  h o l e s .  

R e p r e s e n t a t i v e  samples  o f  t h e  s u b s u r f a c e  s o i l s  u e r e  ob ta ined  

employing s p l i t - b a r r e l  sampl ing  p rocedures  in accordance  wi th  

ASTM Procedure  0-1586. R e l a t i v e l y  u n d i s t r u b e d  (Thin wal led  or 

Shelby Tube) samples  were o b t a i n e d  in accordance  w i t h  ASTM 

Procedure D-1587. 
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The types of founda t ion  m a t e r i a l s  encountered have been v i s u a l l y  

c l a s s i f i e d  and a r e  d e s c r i b e d  i n  d e t a i l  on t h e  bo r ing  logs .  The 

r e s u l t s  of t h e  f i e l d  p e n e t r a t i o n  t e s t s ,  s t r e n g t h  tests, wa te r  

l e v e l  obse rva t ions ,  and o t h e r  f i e l d  n o t e s  are  p resen ted  on t h e  

boring l o g s  i n  numer ica l  and w r i t t e n  form. R e p r e s e n t a t i v e  

samples of t h e  soil encountered  i n  t h e  f i e l d  were p laced  i n  

sample j a r s  and a r e  now s t o r e d  i n  our l a b o r a t o r y  for f u r t h e r  

a n a l y s i s ,  i f  d e s i r e d .  Unless  we ‘are  n o t i f i e d  t o  the  c o n t r a r y ,  

a l l  samples w i l l  be d i sposed  of 30 days  from t h e  d a t e  of  t h i s  

r epor t .  

The a c t u a l  bor ing  l o c a t i o n s  were s t a k e d  i n  t h e  f i e l d  by o u r  

surveyor ,  Hartman WaLters, Inco rpora t ed .  Topographic  su rveys  of 

t h e  f i v e  survey  a r e a s  were a l s o  performed by t h i s  firm. 

7.0 LABORATORY INVESTIGATION 

In  con junc t ion  w i t h  t h e  f i e l d  i n v e s t i g a t i o n ,  a supplementary 

l a b o r a t o r y  i n v e s t i g a t i o n  was conducted t o  a s c e r t a i n  a d d i t i o n a l  

p e r t i n e n t  eng inee r ing  c h a r a c t e r i s t i c s  of  t h e  f o u n d a t i o n  m a t e r i a l ?  

necessary  for a n a l y z i n g  t h e  behavior  of t h e  f o u n d a t i o n s  f o r  t h e  

proposed s t r u c t u r e .  The l a b o r a t o r y  t e s t i n g  program inc luded  

supplementary v i s u a l  c l a s s i f i c a t i o n s  and m o i s t u r e  c o n t e n t  tes ts  

on r e p r e s e n t a t i v e  s o i l  samples .  S e l e c t e d  samples  o f  t h e  cohes ive  

s o i l  from t h e  s p l i t - b a r r e l  sampling d e v i c e  were t e s t e d  for 

p l a s t i c i t y  by A t t e r b e r g  l i m i t  tests. S i e v e  a n a l y s i s  and 

hydrometer t e s t s  were perforined on r e p r e s e n t a t i v e  samples  of s o i l  

materials t o  p rov ide  d a t a  on t h e i r  p o s s i b l e  b e h a v i o r  under  

founda t ion  l o a d s  and p e r m e a b i l i t y  in a d d i t i o n  t o  t e s t i n g  of 

p o t e n t i a l  f i l l  m a t e r i a l s .  All t e s t s  were conducted  i n  g e n e r a l  

accordance wi th  llSTM s p e c i f i c a t i o n s .  
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8.0 SUMMARY 

8.1 Technica l  Data Summary 

To b r i e f l y  summarize t h i s  r e p o r t ,  cohes ive  and noncohesive 

g l a c i a l  s o i l s  i n  a medium t o  very st iff  or dense  t o  hard  

c o n d i t i o n  were encountered a t  t h i s  s i t e .  S t a t i c  

groundwater was no t  noted w i t h i n  t h e  bo r ing  d e p t h s  a l t h o u g h  . 

some wate r  i s  p r e s e n t  i n  va r ious  s t r a t a  o f  s o i l  as 

desc r ibed  i n  t h e  r e p o r t .  Some groundwater  r e l a t e d  or 

c o n s t r u c t i o n  problems are a n t i c i p a t e d  f o r  t h e  s t o m w a t e r  

ho ld ing  bas in  w i t h  minor problems expec ted  i u  t h e  o t h e r  

c o n s t r u c t i o n  a r e a s .  

A n e t  a l lowab le  b e a r i n g  p r e s s u r e  of 2,000 p s f  can  be used 

i n  d e s i g n i n g  or dimensioning t h e  m a t  f o r  t h e  

B i o d e n i t r i f i c a t i o n  System provided they  are founded a t  o r  

below t h e  sugges t ed  e l e v a t i o n s  on f i r m  s o i l .  The organic 

s o i l s  found i n  Boring #7 should a l s o  be unde rcu t  m d  

p r o p e r l y  b a c k f i l l e d  t o  minimize d i f f e r e n t i a l  s e t t l e m e n t s .  

L i t t l e  d i f f i c u l t y  i s  expected w i t h  t h e  e x c a v e t i o n s  a t  t h i s  

s i t e ,  and a l l  excava t ion  w a l l s  should be p r o p e r l y  lei& back 

i n  g r a n u l a r  s o i l s  t o  preven t  t h e i r  c o l l a p s e .  

General  Informat ion  

An e x p l o r a t i o n  and e v a l u a t i o n  of t h e  s u b s u r f a c e  c o n d i t i o n s  

h a s  been conducted a t  t h e  s i t e  of t h e  proposed ,FMPC Water 

P o l l u t i o n  Con t ro l  P r o j e c t  f o r  N U ,  I n c o r p o r a t e d  i n  F e r n a l d ,  



1 

Ohio. Foundat ion d e s i g n  c r i t e r i a  have been s u g g e s t e d ,  and 

p o s s i b l e  d e s i g n  and c o n s t r u c t i o n  problems have been 

d iscussed .  The e x p l o r a t i o n  and a n a l y s i s  of t h e  s u b s u r f a c e  

c o n d i t i o n s  a t  t h e  s u b j e c t  s i t e  a s  r e p o r t e d  h e r e i n ,  are 

cons idered  i.n s u f f i c i e n t  d e t a i l  and scope  t o  form a 

reasonable  b a s i s  for. f i n a l  des ign .  

Our recommendations f o r  t h i s  p r o j e c t  were developed 

u t i l i z i n g  s o i l s  i n f o r m a t i o n  o b t a i n e d  from t h e  t e a t  b o r i n g s  

t h a t  were made a t  t h e  proposed s i t e .  A t  t h i s  t i m e  w e  would 

l i k e  t o  p o i n t  o u t  t h a t  s o i l  t e a t  b o r i n g s  o n l y  d e p i c t  t h e  

s o i l  c o n d i t i o n s  a t  t h e  s p e c i f i c  l o c a t i o n s  and t i m e  a t  which 

t h e y  were made. The s o i l  c o n d i t i o n s  a t  o t h e r  l o c a t i o n s  on 

t h e  s i t e  may d i f f e r  from t h o s e  o c c u r r i n g  a t  t h e  b o r i n g  

l o c a t i o n s ;  however, o n l y  minor  v a r i a t i o n s  are  expec ted  a t  

t h i s  p a r t i c u l a r  s i t e .  

The c o n c l u s i o n s  and recommendations h e r e i n  have been based 

upon t h e  a v a i l a b l e  s o i l  i n f o r m a t i o n  end t h e  p r e l i m i n a r y  

d e s i g n  d e t a i l s  f u r n i s h e d  by t h e  owner o f  t h e  proposed 

p r o j e c t .  Any r e v i s i o n  i n  t h e  p l a n a  f o r  t h e  proposed 

s t r u c t u r e  from t h o s e  a n t i c i p a t e d  i n  t h i s  r e p o r t  should  be 

brought  t o  t h e  a t t e n t i o n  o f  t h e  s o i l s  e n g i n e e r  so t h a t  he 

may de termine  whether  any changes i n  t h e  f o u n d a t i o n  

recommendations are n e c e s s a r y .  If d e v i a t i o n s  from the  

noted f o u n d a t i o n s  c o n d i t i o n s  are encountered  d u r i n g  

c o n s t r u c t i o n ,  t h e y  should  a l s o  be brought  t o  t h e  a t t e n t i o n  

of  t h e  s o i l s  e n g i n e e r .  

. *  
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Respectful ly  submitted, 
1 ,  

ATEC ASSOCIATES, INC. 

, 
Robert T. Stickney,  P.E. . .. 
Project Ehgineer . I  ’ 

f . .  

Vice President 
Ohio D i s t r i c t  Manager 

(28 )  
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APPENDIX 

Genera l ized  Soil P r o f i l e s  

Logs o f  Borings 

Gradat ion  Curves 

Mois ture /Dens i ty  R e l a t i o n s h i p  

C o n s o l i d a t i o n  T e s t  Repor ts  

F i e l d  C l a s s i f i c a t i o n  System 
f o r  S o i l  E x p l o r a t i o n  

Recommended Earthwork S p e c i f i c a t i o n s  

I 
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LABORATOR T 
I 11 306 Tamarco Orlve OF SOIL EXP N 

Associates, lnc. 
CQUuMq Geoiechnrcrt 6 Maienels Engineers 

Clnclnnrtl, Ohlo 45242 
(513) -1221 

Boring I 1 Cllenl NLO, I n c .  
Archfled Engineer 
prqm Name 
pro,m L ~ I ~  Ferna ld ,  Ohio 

- 
Job I 
D r a m  By TT 
Approved By 

/I 
FMPC Water P o l l u t i o n  Con t ro l  

RTS 

TEST DATA r DRILLING yd SAMPLING INFORMATION 
140 Ibs. Date Started 8130182 Hemmerw, 

Dale Compleled 1 30 l8  H m r  Drop in. 
Drill Foreman BC swx Sam* 0 . 0 . 2  in. 

30 

I 

I Mott led  brown CLAYEY SILT, w i t h  
some f i n e  sand and i r o n  ox ide  
stains. 

s l i g h t l y  mois t  t o  w e t ,  
s t i f f  t o  very  s t i f f  

Mot t l ed  brown and g ray  SILTY 

- I - \ m o i s t ,  s t i f f  
- Mott led  brown g r a d i n g  t o  brown - - and g r a y  SILTY SAND t o  SANDY o. - S ILT . 

v e r y  m o i s t ,  medium dense /  
medium s t i f f  t o  s t i f f  

Brown SILTY SAND, w i t h  some 
f i n e  g r a v e l .  

' I  v e r y  m o i s t ,  medium dense  3' Gray lamina ted  SILTY CLAY- 

, b 7 . :  
w i t h  numerous t h i n  sand 
seams. 

G r a y . v e r y  sandy CLAYEY SILT. 

Boring d i s c o n t i n u e d  a t  20.0 f e e  
d e p t h .  

Boring caved 
d e p t h .  

in a t  

I 5 .grs 
ss 

ISS 

ss 

ss 

ss - 

s 

7 2  
- 

89  

8 3  

72  

00 

30 

1 P 

16 
15 

1 5  

10 

1 2  

9 

20 - 

GROUND WATER DEPTH BORING METHOD tl t) I 
'L AT COMPLETION 1 6 . 2  FT HSA - HOLLOW STEM AUGERS S i  

C* --......-VVI I LIUnI muuca .J. AFTER 
AC - ROCK CORE 

CFA - CONTINUOUS FLtGHT AUGERS 

MO - MUD DRILLING 

9313'18b5 
I 

-n DC - DRIVING CASING 
WATER ON RODS - . -FT 
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Associates, Inc. 
Canauking Geoischolcal 6 Materials Engineers 
1 1 3 M  Tamarco Drlw 
C l n c l n ~ t l ,  Ohlo 45242 

- 4vYa 
LABORATO 
OF SOIL EX 

3Y REPORT 
'LO RAT1 0 N 

c (513) 489-1221 

2 - -  NLO, Inc.  I 
Cllent Bonng I 

PmpmName FMPC Water P o l l u t i o n  Cont ro l  
- 

Archnect Engineer Job I 7 1  
Drawn By TT 
A f w r o v d 0 y  RTS Localm Ferna ld ,  Oh i o  

TEST DATA 
DRILLING and SAMPLING INFORMATION 

l40 

2 

lbs. Date, Started 8/31./82 Hammer Wt. 

Date Completed 8 /31/82 . Hemmer Drop 30 in. 
Drill Foreman spocX, Sam* O.D. - in. 

Robc cor0 Di8. in. lnspecror 
Shelby Tube O.D. in. Bonog Memod HSA 

BC 
PM 

Mott led brown CLAYEY SILT, 
w i t h  some f i n e  sand and t r a c  
amounts of o r g a n i c  soil i n  
Sample t 2 .  

s l i g h t l y  m o i s t ,  v e r y  

d 
and g r a y  CLAYEY 

SILTY, w i t h  some f i n e  sand.  i 
very  s o f t  / 

Brown f i n e  t o  c o a r s e  CAND and 
GRAEL, w i t h  some s i l t .  

Gray f i n e  SANDY SILT g rad ing  

ve ry  mois t  t o  m o i s t ,  
s t i f f  t o  ve ry  s t i f f  

w e t ,  medium dense  

t o  SANDY SILTY CLAY. 

f e e t  depth .  

Boring caved i n  a t  1 7 . 5  f e e t  
depth .  1 
t 

I - L  ri 
5 .  - 

7. 
8 .  - 

10 I - .  

S: 

S: 

S5 

S I  

ss 

SS 

ss 
- 

- 
GROUND WATER DEPTH 

l h . @  n ss-:: ST - PF Q f 3 7 8 b b  
RC - 3, 

' . '  AT COMPLETION 
n 

WATER O N  RODS FT 

'1. ~ m E f i  1 hour  5 . 9  C A  - CI 

BORING METHOD 
HSA - HOLLOW STEM AUGERS 
CFA - CONTINUOUS FLK)KT AUGERS 
DC - DRIVING CASING 
Mo - MUD DRILLING 
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AEC Associates, lnc. 
COnvJang Geo~echrucal 6 Melenalr Engineers 
11308 Tamarco Orlve 
Clnclnrutl.Ohlo 45242 
(513) 429-1221 

t i- 477 
LABORATORY REPORT 
OF SOIL EXPLORATION 

NLO. Inc .  Boring # 2 O f f s e t  Boring 

FMPC WatPr P o b t  ion  Control Drawn By TT 
Fp-0 Approved By RTS 

Clrnt 
~ r c h n e c t  Engineer 
Project Name 
Proleei Locehon 

Job # 22-23071 

TEST DATA 

DRILLING end SAMPLING INFORMATION 

Date Started 9 11 /a 2 Hsmmer Wt. Ibs. 
Date Completed 9 2 Hammer Drop in. 
Drill Foreman BC Spear Sam* O.D. - in. 
Inspector PM Rock Core Gia. in. 
~o(io9Method HSA Shelby Tube 0.0. 3 in. 

- - Mottled brown CLAYEY SILT, with - - some fine sand. 
d - - - 5 .0  

Mottled brown and gray CLAYEY 
SILTY, with some fine sand. 

Boring  discontinued a t  7 . 0  f e e t  

7.0 

- depth. 
f 

'1 IS 

25 2 0 ~  

SAMPLER GROUND WATER DEPTH 
SS - DRIVEN SPE!P%I  8 b 7 

;; AT COMpLETloN 5 . 1  ST - PRESSED SHELBY TUBE 
CA - CONTINUOUS FLIGHT AUGER '~4' A F T E R  Fr. 
QC - ROCK CORE WATER ON RODS FT 

BORING METHOD 
HSA - HOLLOW STEM AUGERS 
CFA - CONTINUOUS FLIGHT AUGERS 
DC - DRIVING CASING 
MD - MUD DRILLING 
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AEC Associates, ~nc. LABORATORY REPORT 
OF SOIL EXPLORATION 

- 
G ~ o c h n t a I  6 Maleriais Engineers 

1 1306 Tamrrco Drlvs 
Clnclnnrtl, Ohlo 45242 
(513) 489-1221 

NLO, Lnc. Boring I 3 Client 
Archrtec! Engineer 
Prop3 Name MPC Water P o l l u t i o n  C o n t r o l  Drawn 1 
Proled Localm Fernnld,  Ohio Approved By 

Job # 
L L - L J U I  I 

TEST DATA - 

C - 
5 0 
z z s  - 

1 8  

27 

14 

1 3  

10 

1 2  

14  

DRILLING and SAMPLING INFORMATION I 
140 
T I;;' Dare Staned 8/31 182 Hammer Wt. 

Date Completed 8 1 3  1 18 2 H a m m  Drop 
Drill Foreman s~an Sam* O.D. 2 in. BC 
Inspector PM Fkck Core Dir. in. 
Bonna Method HSA Shelby Tube O.D. in. 

W 

; 
SOIL CLASSIFICATION 

SURFACE ELEVATION - 5 7 1 . 3  
TOPSOTI. 

Mot t led  brown and gray  SILTY 
CLAY. 

m o i s t ,  medium s t i f f  t o  
s o f t  

8 

4 

6 

5 

1 4  

9 

10 

~ ~~ ~ 

Gray l a y e r e d  SILTY CLAY, w i t h  
numerous t h i n  s i l t  seams. 

moist t o  v e r y  moi s t ,  s o f t  

' " i q s  s 
- 

Gray SANDY SILTY CLAY, w i t h  
t r a c e  f i n e  g r a v e l  and 
numerous sand seams. 

m o i s t  t o  very  m o i s t ,  
medium s t i f f  

15 3 6 ISS 

3 3 

Boring  d i s c o n t i n u e d  a t  20.0 
f e e t  depth .  

Bor ing  cabed in a t  18.8 feet  
d e p t h .  

Water a t  18.6 fee t  a f t e r  
p u l l i n g  a u g e r s .  

BORING METHOO 
USA - HOLLOW STEM AUGERS 
CFA - CONTINUOUS FLIGKT AUGEaS 
DC - DRIVING CASING 
MD - MUD DRILLING 0 4 0 

. A T  COMPLETION -_dr_y_.-~~ 
.!' AFTER ---E 

WATEQ ON RODS - - _ _  .. F? 



Associates, Inc. 
Geotedwncd 6 Matmds Engineers 

11306 fmrco Drive 
Clncinrutl, Ohlo 45242 

LABORATORY REPORT 
OF SOIL EXPLORATION 

3 O f f s e t  Boring NLO, I nc .  h n g  I 
22-2307 1 &chiied En~ineer Job I 

Plqed Name FMPC Water P o l l u t i o n  C o n t r o l  Dram By TT 
FP- Ohio ApprovedBy RTS 

TEST DATA 

SOIL CLASSIFICATION 

SURFACE ELEVATON - 

- - CLAY. 

- 
Gray l a y e r e d  SILTY CLAY, w i t h  

numerous thin s i l t  seams. - - 
I< Boring d i s c o n t i n u e d  a t  9.0 f e e t  - dep th .  - - - 
c - 
- - - 

).o 

GROUND WATER DEPTH 
ST s s - h  - PI I 3 1 8 b 9  77 AT COMPLETION d L - n  
Ck - c V AFTER Ff 

WJTER ON RODS F; ac - R 

BORING MElWOD 
HSA - HOLLOW STEM AUGERS 
CFA - CONTINUOUS FLIGHT AUGERS 

MO - MUD DRILLING 
DC-DRIVING CASING 



47’10 
LABORATORY REPORT 
OF SOIL EXPLORATION 

Inc. 
CumuMrtg GeoischnUl6 Meiensls Enginsers 
11306 Timuco Drlvr 
Clnclmrtl, Ohlo 45242 
(513) 4UB-1221 

4 Client NLO, I n c .  Bonng I 
Archlte~l Engrneer Job I 

Prqect Name 
 protea^^ Fernald,  Ohio ApprcnmdBy RTS 

- 71 
FMPC Water P o l l u t i o n  C o n t r o l  Dram By TT 

3 
1 

TEST DATA 

SOIL CLASSIFICATION 

SURFACE ELEVATlOFi - 5 7 9 . 8  
I 

I 

I m’. ’ !.Mottled brown SANDY SILT. - d r y ,  v e r y  s t i f f  
I 
I 

Brown SANDY CLAYEY SILT, w i t h  
trace f i n e  g rave l .  - - m o i s t ,  ve ry  s t i f f  - 

1 Gray SANDY CLAYEY STLT t o  
SANDY SILTY CLAY, w i t h  some - - f i n e  g r a v e l .  

- m o i s t ,  medium s t i f f  
- 
- 
c - - 
-, - - - 
d - - - 
d 

1 

d f e e t  depth .  

- depth .  

- - Boring d i scon t inued  a t  20.0 

- - - Boring caved i n  a t  1 7 . 3  f e e t  - 

- 
- - - 

0 

O f 3 1 8 1 0  GROUND WATER DEPTH -- 
55 
ST 
CA 
RC 

V AT COMPLETION dYV Fr 
V AFTER Fr 

WATER ON RODS FT 

BORING METHOD 
HSA - HOLLOW STEM AUGERS 
CFA - CONTINUOUS FLlGHl AUGERS 
DC - DRIVING CASING 
MD - MUD DRILLING 
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CocurJanO Georschnwal 6 Malsnrls Engmoeers 
11306 Tunsrco Drlve 
Clnclnrutl, Ohlo 45242 
(513) 489-1221 

- 41'70 
LABORATORY REPORT 
OF SOIL EXPLORATION 

5 NLO, I n c .  Bonng # 
&chnec( Enghwr Job I 22-23071 
PtqSc( N m  F M P C t P r  P o l l u r i o n o l  Drawn By TT 
ProJeCl LocaIwn FP- A p p r o v s d B Y R T S  

TEST DATA 

Dnll Foreman BC sooon samp(a 0.0.- in. 

Benne M- HSA Shelby Tubs 0.0. 

xru 2 
E 2  I 

SOIL CLASSIFICATION 

SURFACE ELEVATION - 57 1 .O xs: sg v) 

1 ss Mottled brown SILTY CLAY. 
medium stiff 

Gray f i n e  SANDY SILT. 
moist ,  very s t i f f  

I - 
Gray CLAYEY SILT, with some 1 f i n e  to  medium sand and trace - gravel .  

- - moist,  very s t i f f  t o  s t i f f  

- 

- 
Gray SILTY CLAYEY SAND, w i t h  

trace medium gravel .  
E -  moist ,  medium denseJs t i f f  - - 

- - 
1; 
-J 

Boring discontinued a t  20 .0  
- f e e t  depth. 

Boring  caved in a t  1 8 . 2  f e e t  
depth. 4 

&- 
IS 

ss 

d 4 Iss 

1 6 I S S  
15 

'I 
SS - 

J- 

9- 9 1 3 3 8 3 j  GROUND WATER DEPTH 
5s 
SI 
C' 
a 

G AT COMPLETION d r y  FT. 
i V AFTER R . 

W A i E R  ON RODS FT 

- 
- 
n 
0 c 
C 0 .- - 
P - 
0 

2c 

Em. 

o s  
$ 3  
u)z - 
10 

17 

19 

14 

12 

1 3  

12 

BORING METHOD 
HSA - HOLLOW STEM AUGERS 
CFA - CONTINUOUS FLIGHT AUGERS 
DC - DRIVING CASiNG 
MD - MUD DRILLING 



* 

ii ' AEC Associates. Inc. 

i 
I 9 - - 

LABORATORY REPORT 
OF SOIL EXPLORATION 

SOIL CLASSIFICATION 

SURFACE ELEVATION - 
Mottled brown SILTY CLAY. 

- 
Gray fine SANDY SILT. 

~ 

Clrent NLO, Inc. Bonng # 5 Of f se t  Borinn 
Anhnsct Engineer 
Pro)ect N~~ FMPC Water Po l lu t  Ion Control Drawn By TT 

Job # 22-2307 1 

pro,& b t K w r  Fernald. Ohio ApprovedBy RTS 

TEST DATA 

i 

3 - 3 - - - - 

DRILLING Md SAMPLING INFORMATION 

9/1/82 H-W. Ibs. 
Dare h p l e l e d  9 j 8  Hammen Drop in. 
Drill Foreman BC Spoon Sempbr 0.0. - in. i PM Rodr Core h in. 
BocingMeW HSA Shelby Tube O.D. 2 in. 

- 
Gray CLAYEY SILT, with some 

f i n e  t o  medium sand and tract 
gravel .  

Boring discontinued a t  8 . 2  fee l  

- - - - 
3 - - - - - - - 
d 

GROUND WATER DEPTH 
ST s s - : B r 3 7 8 1 2  - PR V AT COMPLETION drv ,q 
C k  - co T' AFTEF, FT 
RC - RC WATER ON RODS Fi 

BORING METHOD 
HSh - HOLLOW STEM AUGERS 
CFA - CONTINUOUS FLIGHT AUGERS 

MD - MUD DRILLING 
DC - DRIVING CASING 



41'50 
LABORATORY REPORT 
OF SOIL EXPLORATION 

Associates, Inc. 
Cuuuk!ng Geotednu A M.ter(nLs Engineers 
11306 tamarco Ortva 
Clnckvutl, Ohlo 45242 
(513) -1221 

BA Cllent NLO,  Inc. 
A r c h l i e  Engtnaer Job# 22-23071 
Prom Name FMPC Water Pol lut ion Control Dram By TT 
P r o l e  ~ocetbn Fernald. Oh io RTS 

h n g  I 

TEST DATA 

DRILLING Md SAMPLING INFOCIMATION ' DateStaded Hammer w. 140 Ibs. 
Date Completed Hammer Drop 30 in. 
Drill Foreman BC SPXJI-I 0 . 0 . 2  in. fl lrupeclu PM RodcGNeha in. 
MngMerhod HSA Shelby Tube 0.0. in. 

SOIL CIASSIFICATION 

SURFACE ELEVATION - 

1 1 
[ j - th in  s i l t  and sand seams. 

Gray organic SILTS. - 
- - wet,  v e n  s o f t  

Gray layered SILTY CLAY, with 

very moist,  s o f t  to  medium 
s t i f f  

Boring discontinued a t  6 . 5  f e e t  

.... . 

GROUND WATER DEPTH 

T' AT COMPLETION d y y  Ff. SS 
S i  
CA lfi V AFTEP. r7.  

WATEfi ON RODS F; . Ri 

BORING METHOD 
HSA - HOLLOW STEM AUGERS 
CFA - CONTINUOUS FLIOHT AUGERS 
DC - DRIVING CASING 
MD - MUD DRILLING 



'AEC Associates. Inc. &-.4770 
LABORATORY REPORT 
OF SOIL EXPLORATION 

BB 

TT 
- Cllenl NLO, Inc .  Boring I 

Archliect Engneer Job# / I  
Name FMPC Water P o l l u t i o n  Con t ro l  Dram By 

prolec( L ~ ~ , , , , ,  Ferna ld ,  Ohio AppcovsdBy RTS 

TEST DATA 

Dale 
Date 

DRILLING and SAMPLING INFORMATION 

SkUled 8/31/82 H-W. h. 
Completed 8/3 1/82 ~ammer ~ r o p  in. 

Spoon Sampbr O.D. - in. 
RodrCoteDia In. 
shelbv Tube OD. in. 

I4O 

2 
30 

Dnll Foreman BC 
Inspeaor PM 

H SA Bonn~ Method 

SURFACE ELEVATION - 
I 

Mottled brown SILTY CLAY. 
wet, v e r y  s o f t  

- Brown fine SAm). 

Mottled brown SANDY SILT. 
wet, loose 

wet, very stiff 

Boring discontinued a t  6.5 feet 
depth .  

. '  

1 x 
s: 3 1 3 1 8 1 4  
R# 

5' 
C. 

h 

- 
C 

B 
r" 
5 

BORING METHOD - HSA - HOLLOW STEM A W E R S  
GROUND WATER DEPTH 

V AT COMPLETION dry r I .  CFA - CONTINUOUS F L I G ~  AUGERS 
i V AFTER Fi. DC - DRIVING CASING 

WATER O N  RODS l-0 Fi. MD - MUD DfilLLlNG 



* AIEC Associates, Inc. 
ConvJanO oeotemnd & Mslmrls Engmeerr 
11 306 fmmmrco Drlve 
ClnclNutl. Ohlo 45242 
(513) -1221 

d .  

9 

1, 

LABORATORY REPORT 
OF SOIL EXPLORATION 

SURFACE ELEVATION - 579.2 

? < z d  gray and brown SANDY 

Y 

- - - 
fl - 

d 

I 

sand. 
moist ,  medium s t i f f  t o  s o f t  

Gra f i n e  SILTY SAND, w i t h  some 
=Pay and medium g r a v e l  below 

.ING INFORMATION 

Hammer Wt. - 
HOllWWfDlOfJ- 

sooon Sampbr O.D. - 
RodcCueDia.- 
Shelby Tube O.D. - 

1 SOIL CLASSIFICATION 

Boring discontinued a t  2 5 . 0  
f e e t  rienrh. 

1 3 1 8 1 5  9.0 f e e t  

L 

5 .  - 

9. - 

CROUNZ WATER DEPTH 
2 3 . 0  n. C AT COMPLETION 

07 AFTER 1 . 5  hours 5.0 FT 
GER 

- WATER ON RODS 

.J 

TEST DATA 

BORING METHOD 
HSA - HOLLOW STEM AUGERS 

DC - DRIVING CASING 
MD - MUD DRILLING 

CFA - CONTINUOUS FLffiHT AUGERS 



ComUlWq G e ~ t ~ l c l l l d  M a t ~ e l r  Engioeen 
11306 Tunrrco Drlve 
Clnclnnrtl, Ohlo 45242 
(513) 460.1P1 

= 4777 
LABORATORY REPORT 
OF SOIL EXPLORATION 

6 Offset  B o r i n g  

TT 

Clmnl NLO. Inc .  Bonng # 
Job I 22-23071 meet E n g W  

- I ,  DrawnBy 
A m w e d  By A S  

TEST DATA 

DRILLING and SAMPLINQ INFORMATION 

911 /82 Hammer WI. It%. 
Dale Completed 9/1/82 Hammer Orop in. 
Drill Foreman BC SQOon Sampbr 0.0. - in. 

in. 
. Bonng Method HSA Shelb Tuba 0.0. - 3 in. 

SOIL CLASSIF CATION 

SURFACE ELEVATION - 
1 i z d  - brown and gray SANDY - SILTY CLAY, with trace f ine 

t o  medim gravel .  

- 
Mottled brown and gray CLAYEY I ! - sand. 
SILT, with trace to some f i n e  - 

- 

Boring discontinued a t  9 . 0  feet 
depth. 

- - 

1: 
I 

- 
d - 
d 

d - - 
'3 1 3 1 8 1 b  

ss 
ST 
CA 
RC 

1- 

GROUND WATER DEPTH 

G AT COMPLETION 7 - r  n. 
IR T AFTER Fi 

WATER ON RODS Fi 

BORING METHOD 
HSA - HOLLOW STEM AUGERS 
CFA - CONTINUOUS FLGKT AUGERS 

MD - MUD DRILLING 
DC - DRIVING CASING 

-. - U048 



. - -  - , . . . . . 

COnruMg Geo~echnmI 6 Materials Engrnwrs 
11 308 Timarco Orlvs 
Clnclrvutl, Ohlc 45242 
(513) -1221 

LAB 0 RAT0 RY REPORT 
OF SOIL EXPLORATION 

N L O .  Inc.  Bonng # 7 
Job IV 22-23071 
Drawn By TT 

&chned Engmeer 

Proled Locarbn Approved By R T S  

TEST DATA 

3 
d t  
C X  

SOIL CLASSIFICATION 

SURFACE ELEVATION - 5 7 9 . 2  + w 
I 
1 1 . 6  SAND and GRAVEL. 

very moist,  dense / 
Dark gray CLAYEX SILT, w i t h  

some f i n e  sand and trace 
organic  matter.  

moist ,  s t i f f  

4 . 5  

Mottled brown and gray SILTY 

moist,  medium s t i f f  
CLAY, w i t h  trace f i n e  sand. 7 . 5  

t o  gray C L A Y C I  
SILT t o  SILT, with some f i n e  

moist,  medium s t i f f  12.a - 
SILTY CLAY, w i t h  

numerous thin sand seams. 
very  moist,  s o f t  

1 16.0 

Gray very  SANDY CLAYEY SILT, 
with t r a c e  f i n e  g r a v e l .  

very  moist,  very  s t i f f  

3 - - 
- - 

35.c 
Boring discontinued a t  2 5 . 0  

B o r i n o  raved i n  a t  70.0 f e e t  
- f e e t  depth.  

7 

DRILLING and SAMPLING INFORMATION 1 DaleStarted 9 / 1 / 8 2  Hammer wt. 140 itx 
Date Completed 911 182 Hammer Drop 30 in. 
Onll Foreman BC Spoon Sampler O.D. 3 in 

Bomg Method H S A -  Shelby Tube 0.0. in. 5 
a 

u) > + W 

Z 1 S S  67 - 
2 S S  7 2  

-I 

I 3 S S  7 8  
5 

- 
9 4 SS 89 
- 

10 i 

1 5  SS 83 - - - - 
1 6 SS 8 9  

7 SS 89 
20 - - - - - 

m 

8 SS 83 
15 

- - 
L I 1 

GROUND WATER DEPTH 
2 1 . 6  , AT COMPLETION 

ss - 0 1 3 1 8 1 7  
ST - 
CA - P AFTER Fi 
RC - WATER ON RODS Fi 

BORING METHOD 
HSA - HOLLOW STEM AUGERS 
CFA - CONTINUOUS FLIGHT AUGERS 
DC - DRlVlNG CASING 
MD - MUD DRILLING 



. _ .  . .  

- - - 
? -  - 
i -  - 

d 

- 4770 
LABORATORY REPORT 
OF SOIL EXPLORATION 

trace f i n e  g r a v e l .  
m o i s t ,  dense 

A'C Associates, Inc. 
e 

CorUurang Geotechnd 6 Malenals Engtneerr 
11300 Tamrrco Drive 
Clnclnutl, Ohlo 45242 
(513)48S1221 

N1.n  Tnr. Cllenl Bonng # 

A r d k e c l  Engineer 71 
Pmjm Name nmr ~ a - 7  D n l  l-rnl Drawn By TT 

Projet3 Localm Approved By U T S  

8 Page 1 of 2 
Job I - 

TEST DATA - 

C 

C 
- 
s 
z 
P - 

16 

2 4  

1 6  

1 6  

15 

1 3  

8 

- 

DRILLING nnd SAMPLING INFORMATION 
Date Slatled 9 f  2 f  82 Hammsr WI. A Ibs. 

Dale Compleled 9 / 2 / 8 2  Hammer Drop-in. 
Drill Foreman -- .- Sampk~ O.D. 3 in. 
inspeclor- Rodc Core Dia in. W > 

U 
w 
B 
2 a 
s 
56 
- 

50 

6 1  

67 

50 

39 

12 

12 

- 

Boring Method ,A. *by Tube O.D. 4; 7 

3 
I-I 
U I -  
U &  

i3i 

5.0 - 

8 . 5  

9-5 
- 

1 9 .  - 

SOIL CIASSlFlCATlON 

SURFACE ELEVATION - 5 7 3 . 4  

17  

30 

1 6  

18 

1 7  

25 

35 

36 

Mott led  brown SILTY CLAY, w i t h  
trace f h e  sand. 

m o i s t ,  ve ry  s t i f f  t o  hard  ss 

ss Mot t led  brown and g ray  SANDY 
. SILT, w i t h  trace c l a y  and 

o c c a s i o n a l  medium sand seams. 

H ss m o i s t ,  ve ry  s t i f f  
rown f i n e  t o  c o a r s e  SAND, wit: 

lozi ss 

BORING M y O D  
HSA - HOLLOW STEM AUGERS 
CFA - CONTINUOUS FLIGHT AUGERS 
DC - DRIVltiG CASING 
MD - MUD DRILLING 

GROUND WATER DEPTH 
V AT COMPLETION a r y  Fr 

JGEK A ~ E F .  1 day 2 1 - 0  R 1 

I WATER ON RODS Fr 



...... 
_.. .--- ... . -..  - Im 

.L .. 1 '  
--.- 

8 Page 2 of 2 Clmnt NLO. Inc.  Bonng 
Archrtect Engineer Job # 22-23071 
Prow N.sme FMPC m e r  p-01 Drawn By TT 
Project Locetm Fer- Approved BY R TS 

TEST DATA 

DRILLING and SAMPLING INFORMATION 

Date SIarled 9 /2 /82  Hammer W. 140 ~bs. 
Date Completed 9 121 Hammer Drop 30 in. 
Dnll Foreman BC Spoon Sampkr 0 . 0 . 2  in. 
Inspector PM ~ o d r  cus ~ i a .  in. 
~onngMethod HSA Shelby Tube 0.0. in. 

SOIL CLASSIFICATION 

(cont inued) .  - 

Brown f i n e  t o  c o a r s e  SAND, w i t h  
trace f i n e  g rave l .  

I moisc, dense  

ABorinp. d i s c o n t i n u e d  a t  30.0 f e e t  - 
depth .  

Boring caved i n  a t  
depth .  

Water a t  2 2 . 0  f e e t  
augers. 

22 .5  f e e t  

a f t e r  p u l l i n g  

25 2 

GROUND WATER DEPTH 
'.- ATCOMPLETION dry FT 

WATER ON RODS FT 
f R  U'  AFTER FT 

C 

5 
V 
B 
E" - 

8 

BORING METHOD 
HSA - HOLLOW STEM AUGERS 
CFA - CONTINUOUS FLGKT AUGERS 
DC - DRIVING CASING 
MD - MUD DRILLING 



. . .. 

u -  
- - 

* AEC Associates, Inc. 
w m n g  Geolechnral 6 Msrenals Engineers - 
11 308 Tmarco Drive 
Cincinrutl, Ohlo 45242 
(513) -1221 

mois t  , hard 

-- 477a 

i -  
k - - 

LABORATORY REPORT 
OF SOIL EXPLORATION 

some medium g r a v e l .  
m o i s t ,  dense  

NLO, Inc.  Bong # 9 Page 1 of  2 
Cllenl 
Arcillled Englnesr 
p m , m ~ e m e  FMPC Water P o l l u t i o n  Cont ro l  Drawn By TT 
Pro id  ~mrbn Ferna ld .  Ohio Approved By RTS 

Job I 2 2-2 30 7 1 

TEST DATA 

DRILLING end SAMPLING INFORMATION 

Date Started 9 / 2 / 8 2  HemmerWt. 140 lb. 
Dale completed 9 / 2 / 8 2  ~ m m  bop 30 in. 
Drill Foreman BC spoon Sam* 0 . 0 . 2  in. 

PM Roclc Core Dm. in. 
BonngMethod HSA Shelby Tube 0.0. in. 

SOIL CLASSIFICATION 

SURFACE ELEVATION - 57 6.6 

d r y ,  v e r y  s t i f f  

Mot t led  brown grading  t o  a 
brownish gray  co lor  SILTY 

trace f i n e  sand. 
I CLAY, w i t h  g r a y  s t r e a k s  and - 

mois t ,  s t i f f  t o  v e r y  s t i f f  

- 

t 

GROUND WATER DEPTH 
L' AT COMPLETION 2 9 - 0  E. 

W r i E R O N  ROO$, 13.0 FT 
C' AFTER 1 aav 11.0 FT iER 

9 

18 

20 

9 

15 

12 
16 
- 

1 6  
8 
- 

- 
BORING METHOD 

HSA - HOLLOW STEM AUGERS 
CFA - CONTINUOUS F L G m  AUGERS 
DC - DRIVING CASING 
MD - MUD DRILLING 

I 



, . _ . .  . _ .  . . . .  
, .., . . 

fj ATEC Associates, Inc. 
w l & r p  GeoIotechnlcal 6 Malenali Engineers 
11 306 T m r c o  Drlve 
Clnclnrrrtl, Ohlo 45242 
(513) 4US1221 

LABORATORY REPORT 
OF SOIL EXPLORATION 

DRILLING and SAMPLING INFORMATION 
Dale Started 9 /2 /82  Hammer W. .J, Ibs 

Dale Compleled 9 / 2 / 8 2  H a m m e r D r o p ? n I n .  

Dnll Foreman Spam Sam* 0.0.- in. 
Inspector PM Rock Core Dia. in. 
Bong Method Shelby Tube 0.0. - in. 

SOIL CLASSIFICATION SI 
numerous sand seams. 

m o i s t ,  hard I1 - 
Brown f i n e  t o  c o a r s e  SAND, w i t h  

some medium gravel. 
m o i s t ,  dense  I_ 

I- 

I' 

- 
[ 1 

z 

- 
Boring d i s c o n t i n u e d  a t  30.0 

feet  depth.  - 
Boring caved i n  a t  1 2 . 5  f e e t  - 

depth.  

- - 
- - - 
- - - - - - - 
-l - - 
d - 
4 - 
3 

L O  1 3 1 8 8  t GROUND WATER OEPTH 
S! 
S: 
c. 
RI 

C' AT COMPLETION 
-c 7 1 dav 11.0 FT zn 

WATEA ON RODS 13-0  

16 
8 
- 

- 

BORING METHOD 
HSA - HOLLOW STEM AUGERS 
CFA - CONTINUOUS FLIGHT AUGERS 
DC - DRIVING CASING 
.MD - MUD DRILLING 



4770 
LABORATORY REPORT 
OF SOIL EXPLORATION 

1 0  Page 1 of 2 Boring a 

D r e w  By TT 

Cllenl NLO, Inc.  
Archfled Engineer Job a 22-23071 
Project Name 

ProJec( ~ o ~ e t ~ x l  Approved By RTS 

FMPC Water P o l l u t i o n  C o n t r o l  
Fernald.  Ohio 

TEST DATA 
DRILLING and SAMPLING INFORMATION I 

Dele Stand 9 / 3 / 8 2  HammerW. 140 IbS 

Date Completed 9 / 3 / 8 2  Ham- Drop 30 in 

Dnll foreman BC SpocnSempkfOD 2 I n  
Inspector PM 
Booog Method HSA Shelby Tube O.D. 

I 

Rock Core Da in w > I  

W ~ U  B t  
in E 5 1 

0 x u  0' : w  k < z .  - a 1 w u  a 0  o w  v)z u at 1 - 
56 

I SOIL CLASSIFICATION 2 
5:  
I?$ SURFACE ELEVATION - 57 6.5 
v)O a i z l i  brown CLAYEY SILT, w i t h  
nL 

3 2.: some f i n e  sand and t race  
o r g a n i c  matter. 

- 
d r y ,  hard 

- Mot t l ed  brown and g r a y  SILTY 
CLAY, w i t h  some f i n e  sand 
and numerous s i l t  seams. - m o i s t ,  medium s t i f f  t o  

s t i f f  a 
I I 

- h2.5 
Mot t l ed  brown and gray  SILTY 

w e c ,  medium dense 

Gray SANDY CLAYEY SILT, w i t h  
some f i n e  g rave l .  

moist ,  very s t i f f  ol 

-1 
5 

- 3  ss - 
- - 4 ss 
- 

10 - 5 ss 
- - - 
- - 6 SS 

15 - - 
- - 
- 7 ss 

?O 

Brown f i n e  t o  c o a r s e  SAND. 
m o i s t ,  v e r y  dense  t o  dense  a ss 5-- 

I - 
0 1 3 1 8 8 2  GROUND WATER DEPTH s 

I 
I I  

9 2 jss 

c 
i (  

,I- 

19 

18 

19 

20 

25 

4 

9 

BORING METHOD 
HSA - HOLLOW STEM AUGERS 
CFA - CONTINUOUS FLIGHT AUGERS 
DC - DRIVING CASING 

i 



. . . .. .  . . .  

-Lar?O 
LABORATORY REPORT 
OF SOIL EXPLORATION 

&E6 Associates, Inc. 'B - 
Consunirq Geotechnicsl 6 Matonnls Engineers 
11 306 Tmmmrco Drlvs 
C l n c l n d .  Ohlo 45242 
(513) -1221 

10 Page 2 of  2 Client NLO, Inc.  Boring a 
Archrte.3 Engineer 
pro,ecrName FMPC Water P o l l u t i o n  Cont ro l  Drawn By TT 
pro,& L~~~ , , , ,  Ferna I d ,  Oh i o  Approved By RTS 

JOB # 22-23071 

TEST DATA 

DRILLING and SAMPLING INFORMATION 
Date S t a n d  9 /3 /82  ~ a m m e r ~ .  40 Ibs. 

Date Completed 9 1 3  / 8 2 Hammer Drop 30 in. 

Drill Foreman BC s p a ~ r  Snmpbr O.D. 2 in. 

I N W C l O r  PM Rock core Din. in 
BooogMelhod Shelby Tube O.D. in. 

SOIL CLASSIFICATION 

(cont inued)  

a 1 Gray SANDY CLAYEY SILT, w i t h  
some f i n e  g r a v e l .  

- very s t i f f  

Brown f i n e  t o  coarse SAND. 
m o i s t ,  v e r y  dense to dense  9 

- - Boring d i s c o n t i n u e d  a t  30.0 

9 3 
f e e t  depth .  - - - Boring caved i n  a t  20.5 f e e t  
depth .  

- - 
il: - 
i i j 

I' - 

- 

- 

- 
BORING METHOD 

HSA - HOLLOW STEM AUGERS 
CFA - CONTINUOUS FLIGHT AUGERS 
DC .- DRIVING CASING 

G R O U N D  WATER DEPTH 
'~.. A T  COMPLETION d r v  R 

i; AFTER 1 dav 11.5 Fi 
WATER O N  ROES _. Fi 



. . _. . . . . . . .  . .. .... .-. . .  . 

- 1: - 
1 8:  - - 

Brown f i n e  t o  c o a r s e  SAND. 
m o i s t ,  very dense  

* ATEC Associates, Inc. 
ConsuHq Geotechnsal A Malerials Enoineers 
11306 Tamsrco Orlvc 

LABORATORY REPORT 
OF SOIL EXPLORATION 

Clnclnrutl. Ohlo 45242 
(513) -1221 

1 1  Page 1 of  2 
Client NLO. I n c .  --- Boring 0 _ _  
Archnecl Engineer 
Prolea Neme FMPC m e r  P o l l u t l o n C o n t r n l  Drawn By __ TT 
Prolecl Loaton F P r n n l r l  n h i n  ______-.- Apormed B y - m  

- JOO a - 2 2 - 2  3071 

TEST DATA - 

C Q 

C 0 
V 

- 
L 
Q z z  - 

17 

22 

23 

19 

9 

1 2  

4 

DRILLING end SAMPLING INFORMATION 

Dale Stand 9/7/R3, Hammer Wt 140 Ibs 

Date Completed ,9/3/82 Hammer Drop 30 in 

Drill Foreman BC Spoon Sampler 0 0 3 in 
Inspeclor PM Rock Core Oa. in 

Bonna Method HSA Shelbv Tube 0 D in 

W 

t 
a 

-I- 

SOIL CLASSIFICATION 

SL'RFACE ELEVATION - 57 6 .7  

2 d r y ,  medium s t i f f  

Mot t l ed  brown SILTY CLAY,  w i t h  
gray st reets  and t race  f i n e  

m o i s t ,  very s t i f f  a1  I - - - Mot t l ed  gray and brovn SILTY 

- v e r y  moist ,  medium d e n s e  3 
SAND. 

- 
M o t t l e d  brown SANDY SILT, w i t h  

medium sand seams. 
v e r y  moi s t ,  medium d e n s e  ,- - 

Gray v e r y  sandy SILTY CLAY 
t o  SANDY SILTY CLAY, w i t h  
some f i n e  K O  medium g r a v e l .  

4 4 1ss 

ss 

ss 
15 

20 

m o i s t ,  s t i f f  K O  very jj s t i f f  

GROUND WATER DEPTH 

.\l C::>Ml'l FTION . 3 0 - 0  
BORING METHOD 

HSA . HOLLOW STEM AUGERS 
CFA CONTINUOUS FLlGilT AUGERS 
DC .. DRIVING CASING 
*.:n siiio onti I WJG 

. Fl 
3 

. 



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

p A E C  Associates, Inc. 
Consulting Geaiechnlcal 6 Millerlais Engmeers 
11306 Tamarco Orlvc 
Clnclnrutl. Ohlo 45242 
(513) 489-1221 

LABORATORY REPORT 
OF SOIL EXPLORATION 

Client N L O .  i n c .  - Boring 8 1 1  PaRe 2 of 2 

PropaName FMPC W 
Archilm Engineer Job u 2 2 -  7307 1 

Drawn By TT a Project Location F P r n a l ~ ~ ’ ~ ~ ’  llltrCnnrrnl - Approved By R T S  



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

- - 
87 - 

_ - -  . 

Brown f i n e  t o  medium SAND. 
15 w e t ,  dense  
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Gray SANDY SILTY CLAY. 

v e r y  m o i s t ,  very  s t i f f  

Brown f i n e  t o  c o a r s e  SAND, w i t h  
some f i n e  g r a v e l .  

m o i s t  t o  w e t  a t  29.0 f e e t /  
v e r y  dense  t o  dense 

Associates, 
cw~su l l~ny  Geolrchnlcal h MaItwais E 
11 306 Temerco Orlvc 
Clnclnmtl. Ohio 45242 
(513) 489-1221 W 

LABORATORY REPORT 
OF SOIL EXPLORATION 
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Archilecl Engineer 

P ~ O ~ C I  Name FMPC Water P o l l u t i o n  Cont ro l  Drawn By 
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TEST DATA 

7 DRILLING ana SAMPLING INFORMATION 

Dare S m e o  9/31s2. Hammer WI 140 Ibs 

Date Completed 9 1 7  18 7 Hammer Drw 30 In 

Drill Foreman BC sccon Samprer o D 2. in - 
I n s m i o r  PM R o c k  Core h a .  in. 
b r i n g  Method HSA Shelby Tube OD. in. 
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3 c x  x w  ' e l -  l- -4  

SURFACE ELEVATION- 576.5 u a  (24 + w  
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SOIL CLASSIFICATION 
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BORING METHOD 
HSA . .  HOLLOW STEM 
CFA -- CONTINUOUS FClC 
UC .- ORIVING CASING 
%!E h4llD DRI: I INC; 
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ConwlUng Georschnd Maldalr Engineers 
11 306 Tamarco Drhm 
Clnclnrutl, Ohlo 45242 
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NLO, Inc. knog # Clienl 
Arch i led  E f g i W r  
Pro,ed Name FMPC Water Pol lut ion Control Drawn By 

prqed ~~l~ Fernald. Ohio  ApQnnedBy RTS 

22-  2 30 7 1 Job # 

TEST DATA 

DRILLING and SAMPLING INFORMATION 
9131a2 Hamms,w. 140 ltn. Date Starred 

30 in. Dale Completed 9 / 3 / 8 2  nammsr Drop 
Dnll Foreman BC spoon sampbc 0 . 0 . 2  in. 

in. 
in. 

RodcCorrDia. PM Inspector 
bring ~ e t t m i  "SA Shelby Tube 0.0. - 

L 

SOIL CLASSIFICATION 

(continued) 
I 

Gray SANDY SILTY CLAY. 

\ very moist, very stlff 

Brown f i n e  t o  coarse SAND, with 
r - f l +  

12 some f i n e  gravel.  
moist to  w e t a t  29.0 f e e t /  
very dense to dense 

. .  4 Boring discontinued a t  30 .0  _ 
f e e t  depth. 

Boring caved in at 14.5 f e e t  
depth. 

BORING METHOD 0 t 3 1 8 8 1  
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AEC Associates, Inc. 4770 
GRADATION CURVES 

Reply  To: 11306 Tamarco Oriva 
Cincinnati, Ohio 45242 
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c Asmdates, Om. M 01 STU R E/D E NSlTY 
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A W l V  To 11306 Tamara Drivr 

Cincinnati, Ohio 45242 H o ~ ~ r o n l ~ o u ~ ~ v , l l o / S ~ l ~ ~ b ~ i ~ l W a ~ h i n ~ I o n .  DClYofk 
Affilmtn: 6uklrv/Norfolk/SJnta RouIRtvadh 

22- 230 7 1 ATEC Job No: NLO, Inc. 
Client: 

Project Name: FMFT Water Pol lut ion Control Project locotion: 

Sample obtoined from: 

b m p l e  Derc(iption: 

Tort Type: ASTM D-698 Method A Proctor: 

Torted by: Stan Rarnge Dote: 

Fernald , Ohio 

B-2, 2 t o  4 f e e t  Sample No: 1 

Mottled brown CLAYEY SILT. with trace f i n e  sand 

STANDARD 

September 2 4 ,  1982 
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% Opt imum Moisture 14.3 Maximum Dv Density 116.2 Ibr./cu.ft. 
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PL = 1 6  

?I = 9 
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I Remorkr: 

USCS Classif  i c a t l o n :  CL' - ML 
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AnEC AssoCjates, Inc. MOISTURE/DENSITY 

C o ~ ~ l l i n g  Goot.chnical & Mmlnlrlr Enpinoerr RELATIONS HIP 
(Proctor Method) f,!:3Fifj!y ' .  - 4776 

H o w  Off=#: lndirnrwlis 
Reply To 11306 frmarco Drive Of lua:  A c l r n l r / ~ ~ ~ ~ i m o r ~ / ~ i r m i n g h ~ m l C ~ n c ~ n n a ~ ~ ~ D a l l a ~ l F r ~ ~ o r l l  

Cincinnati, Ohio 45242 HouatOn~Loui~~1lelSrlirbur~lWurahinglon, DClYork 
Aflilootea: Buklev/NorfoIk/Santa R o d R W d h  

22-2307 1 ATEC Job NO: NLO, Inc. 

FMPC Water Polluction Control 
Client: 

Projec? Nome: Project location: Fernald 9 Ohio 

&mpleobta inedf romr  Bbrrow Area North of Surge Lagoon, 1 t o  3 f e e t  Sample No: 2 

Sample Description: Dark gray CLAYEY SAND, with s i l t  and gravel  

Test Type: ASTM D-698 Method A Proctor: 

Teated by: Stan R a g e  Dote: 
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MOISTURE CONTENT - % 
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btwrfkn, S. 98.3 100.0 % 
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1 Type of SpoeIman SHELBY TUBE ).for. Tan1 Aftor 1.11 

D;om 2 -  50 In. tit 1 .oo in. ~ o t a r  Contan,. -. ' 2 4 .  9 X -9 20.3  x 

O i a i b u d a n  ?~.IIYI.. p 0 I 4 9  f / e q  h Void Rotb. a. 0.691 .I 0.580 

Pv-sond.  ? r a ~ ~ u r a .  p. 1 . 22  ~/.q c btwotion,. L 9 5 . 3  sr 100.0 x 

Cornprowion 1nd.a. a. 0 . 1 7 9  Dry D-nrity. 7. 9 7 .  8 Ib/ftl 
~~ 

Closrificotbn CL L,o 01 .. = X 10- em/ s- 

11 

f l  

0. 2.65  (assumed) , , o i ~  F e C  Water Pollution C o n t r o l  

Dio F c r n a l d  , Ohio 

Mottled brown and g r a y  

Cc = 0 . 0 4 5  :o 9 feet 
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