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{ g August 5, 1980
:

R
$

_. t AMAX Environmental Services, Inc.c
8 $ 4704 Harlan Street

Denver, Colorado 80212
= m
h Attention: Mr. James E. Kerrigan'

*
Senior Environmental Engineerv

1C
%$ Re: Geotechnical and Consultation Services, Wood County
G Project, near Parkersburg, West Virginia.

Job Mo. 20052
?A

gj Gentlemen:
'

As reques ted, we have completed our geotechnical investigationsn
M to locate clayey borrow material and recommend placement and
SJ compaction procedures for materials to be used in constructionr

; at your Wood County project site, as outlined in our letter

4 gj|j
dated June 6, 1980. In addition, surface soil samples of
potential tcpsoil material were collected for testing,t as

. requested. Data gathered. during our investigation, our
; y analysis of these data, and our opinions and conclusions are

presented below. Suggested earthwork and seeding specifi-
~

cations are attached.

b The project site is located in Wood County about 8 miles,
! -

scuthwest of Parkersburg, West Virginia, on the east side of
the Ohio River near the intersection of Foster Road and Dupont

-
-

Road. We understand you plan to collect material that exists
~;

' on the site from previous operations in a localized area about2

. 10 acres in size on the site, and cover it with compacted
'l' clayey soils in order to minimize infiltration of rain water.3
i i The compacted clayey soils will consist of a 1-foot thick clay
' stabilization layer overlying the collected material, covered-
,

by a 1-foot thick clay layer having a coefficient of permea-
bility of less than or equal to 1 X 10-7 centimeters per-

, _ second. The compacted clayey soils will be covered with a
,s " topsoil" layer, and then seeded.

'

. .

t

.
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'

l
.

S
7d November 6, 1980-

a,
,

,

. y
; r*

-

p AMAX Environmental Services, Inc.
di 4704 Harlan Street~

Denver, Colorado 80212
m
fy Attention: Mr. James E. Kerrigan" Senior Environmental Engineer

@ Re: Geotechnical and Consultation Services, Wood County
f3 Project, near Parkersburg, West Virginia.

Job No. 20052
. 9
4 h Gentlemen: ,

v_

j Enclosed please find one copy of our report including suggested.

4 ?] earthwork and seeding specifications for the above referenced
N project. -

gj If you have questions, please call.
I N .;
;

Yo urs.u#
:

truly, -;i .,

. ( [b- $5 ', .,

! :s; FrankJ.g/o|lliday d
' ~ fI., H:

Vice Prefldent

I (5 AJB:ba
ii

Enclosure
t

i:

L, 3.

t

i

d,

h

, . -

b

,
ap*' e

s

qf m 4 a Y '

yd ~~r'Werta' Sc.er! s c

-' C"ces c Cmer P "c cal C M
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AMAX Environmental Services,-Inc.
O August 5, 1980
alp Page 2 ,

e
h Our investigations for the project included: (1) researchI bj! of geologic literature and information pertinent to the study03 , area.to assist in locating potential sources of clayey borrow
I

}d}
materials in.the vicinity of the site; (2) field reconnaissance

"f by one of our geotechnical engineers and an engineering geologist^ to field check potential sources of clayey borrow materials,
g including established sources of clayey soils; (3) supervision..

j
- $"1 of excavation of test pits at the most appropriate sites located
{ during our reconnaissance of the area; (4) collecting samples

from the test pits on site and from potential off-site borrow

Q- sources for laboratory testing in Denver; (5) collecting-surface
' soil samples of potential topsoil material; and (6) analysis of. m

the results of our investigation and preparation of this report
(,q and appropriate specifications.

h $~4y We found ample quantities of suitable clayey materials, both off
3 site in an existing borrow pit and on site, for construction ofJ .g the stabilization and clay layers. We found an ample quantity ofO
$G suitable " topsoil" material on' site for construction of the
g topsoil layer.

kjj We believe some of the borrow material will need to be dried andi

Y!
some wetted to achieve th.e desired designed optimum moisture

m content. Permanent borrow excavation slopes on site should be
j. )i flattened to minimize erosion or the risk of sloce movement.'m

7(d Construction coerations should be conducted as expeditiously as.

. possible to minimize erosion of the collected materials and
yd fills, and prevent drying and cracking of the clay layer. Fill
! materials should be placed in loose lifts at or above designedjp optimum moisture content and compacted to high density or as j; ;2 discussed in the report. The surface of the fill should be

p sloped to drain.

1 $ Seeding preparation and recommendations are discussed in the
/ report.

' Np
.
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1 ("j If you have questions, please call.
/
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7- INTRCDUCTION
w

i({L -J' p . AMAX Environmental Services, Inc. plans to collect

tg- material that exists on the Wood County Project Site and cov.eri

-

<

1> di the collected layer with a clay layer.
IL
p We made our studies to (1) locate clayey borrow material,;
it

3
(2) recommend placement and compaction procedures for materials

h. to be used in construction, (3) recommend surface preparation("
p _c for seeding and seed, and (4) prepare suggested earthwork

jj
u! specifications for the project. Data gathered during our

1 y, investigations, our analysip of these data and our opinions and
kh't conclusions are presented below. Suggested earthwork and

[j seeding specifications are presented in Appendix A.L

a>

| PROJECT DESCRIPTION
it

g) The project site is located in Wood County about 8 miles
P

; southwest of Parkersburg, West Virginia, on the east side of,,

G
U

the Ohio River near the intersection of Foster Road and Dupont;

(
f

~

Road, as shown on Figure 1. We understand you plan to collect
.~

material that exists on the site from previous operations in a
localized area about 10 acres in size on the site, and cover it

with compacted clayey soils in order to minimize infiltration
i f of rai,n wa te r. The compacted clayey soils will consist of a

1-foot thick clay stabilization layer overlying the collectedm
|

\ . .'s

-1-

h
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material, covered by a'l-foot thick clay layer having a *

4! coefficient of permeability of less than or equal to 1 x 10~7 7
a
x m
; centimeters per second. The compacted clayey soi?.s will be
4 r

,

j covered with a " topsoil" layer, and then seeded. k
i
j| -I?NESTIGATIONS ~ .

,.

2 r

ks

j- Our investigations for the project included: (1) research ^
,

) of geologic literature and information pertinent to the study ("
ej( area to assist in locating potential sources of clayey borrow

h materials in the vicinity of the site; (2) field reconnaissance
J *

j by one of our geotechnical engineers and an engineering
3 c.

geologist to field check potential sources of clayey borrow &

4 materials, including established sources of clayey soils; '

g s
(3) supervision of excavation of test pits at the most,

'

Oj( appropriate sites located during our reconnaissance of the .q.q

[ area; (4) collecting samples frcm the test pits on site and
)' $
; f rom potential of f-site borrow sources for laboratory tesring d
4

{( in Denver; (5) collecting surf ace soil samples of potential
;.7

i topsoil material; and (6) analysis of the results of our "

!
..,

investigation and preparation of this report and appropriate 21
* J

|( specifications.
'

ili OFF-SITE BORROW SOURCES .f.j
.
'

We investigated a potential of f site clayey borrow area in q
-i
'

;( the existing De Barr borrow pit shown on Figure 1. Mechanical ~'

analysen and Atterberg Limit tests on samples of hand excavated
y.

clayst'one bedrock and do::er excavated claystone bedrock stoch-

-2-

h
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n
LD piled in the De Barr borrow pit indicate these materials are

(q-
^

medium plasticity clays (CL), according to the Classification
bd

of Soils for Engineering Purposes as described in the 1980
7

:g Annual Book of ASTM Standards, Part 19, ASTM Designation
s

?, D2487-69. The materials are also similar to claystone bed-
Y $

rock materials sampled on the project site, discussed below.w
,

i
y c5 Permeability test results on samples of excavated bedrock
h
'

( '' material and stockpiled material compacted to 98% of maximum

f density in accordance with ASTM Designation D698-78 indicates

coefficients of permeability of 0.10 and 0.19 x 10-#
M

dji centimeters per second, respectively. Mois tt 3-density
'

cn relations of the soils used to obtain the maximum density
ri* were performed in accordance with ASTM Designation D698-78 as

3;3 described in the 1978 Annual Book of ASTM Standards, Part 19.
P i.i

|f Gradation analyses were performed according to ASTM Designation
D

- [;j D422-72. Permeability testing was perforemd according to the

5(g U. S. Department of the Interior, Bureau of Reclamation " Earth.

O,

'M Manual" Designation E-13. We believe these materials would,

i jj prove suitable for use in the stabill:ation and clay layer.
c-

?. ( Gradation analysis test results are presenced on Figures 4
: .,

| [) through 24, compaction test results are presented on Figures 25
.

through 32, laboratory tes t results are summarized in Table I
7:

[J and laboratory permeability test results are summarized in-

; 3 Table II.
,9- .

G

'
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Pa
E The needed quantity of borrow for covering the collected C

6 ;g material appears to be available in the De Barr borrow pit. 9
4 0
f We estimate in excess of 20,000 cubic yards of clayey material '

is likely available from the De Barr borrow pit. Our volumea

estimates do not include the effect of bulking and shrinking7 .,
E

, during excavation, hauling, placement and compaction. &

3 ON-SITE BORROW SOURCES g
- n;
j g We investigated four potential borrow areas on site, ~

7

numbered Areas 1, 2, 3 and 4, shown on Figure 2. Areas 1,

.

2 and 3 are located on relatively flat lying terraces in
-

vw s.
f( the Ohio River Valley. Area 4 is in a moderately hilly area g
a
"

abutting the terraces. Area 1 and the northern half of Area 2 g
& .

?.
m; appear to be relatively undisturbed ground except for surficial "

>
;q agricultural activities. The southern portion of Area 2 contains e

,,

g

4 remnants of recreational facilities and has recently been used
V n

} as a pipe storage area. Area 3 appears to have undergone some I..

( excavation and contains localized areas of man-made fill. .

-

Areas 1 and 3 are generally vegetated with weeds and grasses. n:
"

".
''

Areas 2 and 4 are also vegetated with weeds and grasses, but ".'? 3
A

pq sections of the southern portion of Area 2 and central and
3 7j eastern portion of Area 4 are forested. We observed a manhole -j

near Test Pit TP-16 and a pipe outlet near Test Pit TP-17 in
,I
.

Area 1. An old barn is located on the north end of Area 2 and y(

powerlines cross the western portion of Area 4. Area 4 is ;j
.t" separsted from the plant site by Dupont Road. The Ohio River

..

-4-
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- @4 ' borders the west side of Area 1. Area 1 and the northern
,

; gg,1 portion of Area 2 were dry at the time of our investigations
( 4A

but wet swampy areas covered portions of the southwestern
!m7i section of Area 2 an'd standing water covered the bottcm of thec2

man-made excavation in the east central p,ortion of Area 3. The
e
om,
N
'd intermittent stream in Area 4 was dry and water was observed
;; behind an earth dam located northwest of Test Pit TP-35. No-e:e,
~

.( bedrock outcrops were observed on the sites.

Xs
g Test pits in Area 1 showed about 0.5 to 1 foot of clays

and silts with roots overlying about 4 to more than 12 feet ofi

f R
jy silty to very silty, sandy clays and very clayey, sandy silts.4

|
'

Some layers of silty and clayey sands were found belou a deptn! y
&,

ii"
g of 5 feet in Test Pits TP-16, TP-18, and TP-19. Generally-!

i .s_.

q q}g siltier soils were found in the northeastern portion of
..o
j Area 1. Test pits in Area 2 showed about 0.5 feet of clays,|6
{'{ silts and sands with roots overlying about 3 to 10 feet of very

L
(,_. silty, sandy clays and very clayey, sandy silts overlying cleanj

.

R
Mj to clayey and silty sands. Test pits in Area 3 showed about 0

>

<J to 1.5 f eet of man.-made fill or 0. 5 to 1. 5 f eet of clays, silts: N
( - and sands with roots overlying about 1 to 9.5 feet of silty to

a
g very silty, sandy clays and very clayey, sandy silts, or clean

to silty and clayey sands overlying clean sandy gravels. Test. . _

pits in Area 4 shcued about 0.5 to 3 feet of clays and silts,-

i with roots overlying about 1 to 3.5 feet of silty to very
silty, sandy clays overlying clays tone bedrock. Clayey, sancy

-

-5-
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Yw
silts were found to a depth of 3 to 4 feet in Test Pits TP-29, "

'

(. TP-30 and:TP-31. Generally clayey soils overlie claystone {'

.

,n

bedrock. in the southwest portion of Area 4.,

t QThe test pits in Areas 1 through 4 were dry at the time Q
.

|( .of excavation. Upon completion of test pit excavation and -

sampling, the upper pit slopes were flattened to about 1:1 u.

* (horizontal to vertical) and the bottom was backfilled to a G
Y . :n
F ( depth of about 7 feet. Locations and summary logs of test

*

.T
f pits are shown on Figures 2 and 3, respectively. }fj Based on our observations of soils exposed in the test

,,.y n
( pits and laboratory test results on samples f rom the test pits, k

y we believe soils suitable for the clayey soil layer can be C
tt v.

_

obtained from the southern portion of Area 1 and the

yx scuthwestern portion of Area 4 within the recomirended limits f.ic u
; for impervious borrow material shown on Figure 2. Borrow
$

,
'

.,

materials within these limits include the more easily excavated

( claystone bedrock. q
.y

Classification test results indicate that these materials "

.

~.,

are generally sandy, silty clays (CL) according to the Unified
J

'( Soil Classification System. Permeability test results on

samples of these soils compacted to 98% of maximum density (
I (ASTM D698-78) indicate coefficients of permeability ranging ,;

,

" y_

{g ( f rom 0.05 ' to 0.29 x 10-' centimeters per second. We believe ".
these materials would be suitable for use in the clay layer as
well a's for the stabilization layer.

.

| .0

f
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2fj We recommend assuming, f or cos t estimating purposes,
'i

3 [$1 removal or existing structures, man-made fill, vege tation, and
.

5
3

^j stripping of about 1 foot of surf ace soils containing roots inNp
4 4 the areas selected for borrow on site.a

jg We estimate about 40,000 cubic yards,of clayey soils for
m.*
11 the clay and stabilization layers are available within about

:
#

a;
5.-e

5 feet of the ground surface in the southern portion of Area ~l.
p

1

jt and about 50,000 cubic yarcs of clayey materials are available
..

, c.

fj within about 10 feet of the ground surface in the southwest
->

portion of area 4. About 40,000 cubic yards of material in the,

!3N

j g,; upper 18 inches of natural soil are estimated to be available

in Area 1 for the toosoil laver. Our volume estimates do not.,
p - -

include the ef fect of bulking and shrinking during excavation,
< r,

y d!j ha uling, placement and compaction. These on-site borrow volume
.u

'

estimates assumed 1-foot of surface soil stripping and removal.
: V

ki FILL PLACEMENT AUD COMPACTION PROCEDURES4

| (g We understand the collected materials will be placed in a
, ,i-f .o

"
fill area shown on Figure 2. We recommend the collected

c' materials be placed in 4-inch maximum loose lifts and compacted,

u,

- ( by four passes with a Caterpillar Model D-8 dozer or
,;

[ equivalent. We recommend clay borrow ma terials in the sta-
- bilization layer be dumped and dozed out over the collected

materials without mixing wi th the underiying earth. The

stabilization layer should be placed in 12-inch maximum icose
1'

lifts at or above the cesigned op timum moisture content and'

-7-
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'compacted by " smooth" wheel or rubber-tired rollers to at least

! 95% density ( ASTM D698-78) . Lif t thickne s and density may [
Ns -

j need to be revised during construction to prevent mixing with
3 -

3 the collected material. The clay borrow materials for the clay kj

; ; layer should be placed at or above the designed optimum xp
...
3 moisture content in 8-inch maximut locse lif ts and compacted to

"
'

4
A
j a minimum of 98% density (ASTM D698-73). The topsoil layer

,-r
"

< ~
,

'* . a

f
,

:4 (
above the clay layer should be placed in 12-inch maximum loose

A Y
9 lifts at the designed optimum moisture content and compacted by M
g E
a
d 2 passes with a Caterpillar Model D-8 dozer or equivalent. The
9 &

_.
'

'.], lay u should be 30 inches thick to jrevent frost from penc- E
2

. trating the clay layer. This th).ckdec.i for frost protectiori
{{

'

, ma is based on discussions with Mr. Elvin Foelldinck of the Code
,0 -

3( Enforcement Office, City of Parkersburg, West Virginia and 4
1 -

d Mr. Berl Marks of Berl Marks Excavation Company, a local
.-,

( earthwork contractor in the vicinity of the project site. We . . _

.f( believe some of the borrow soils will need to be dried and some r
,. s.

a.
wetted to achieve the desired designed optimum moisture "~

w

)
conten* r'|,

.J
: (, Permanent $orrow ~cxcavation slopes in Area 4 should be no

Iskeeper than 5:1 to minimize the risk of slope movements. ;j
.

,

Permanent borrow excavation slopes in other areas should be
.'

i

( 3:1 or flatter to minimize erosion.
. ;

'

.
,

Construction operations should be conducted as |

~
1,

j expediticusly as possible to minimize erosion of the collected
:
,

,
_3_ 1 ,

.

$

[AW
.

t

1

..; . 3, < ;- . , ~ ' , ' e./ , . ;r;.7-
-

' >v . -. t . - .

.
+ . . *

~

- a - '. % ;: b.[ g ; .-(3 _.

. .

,

~;.,- . q.t .s.. a. . ;. .' ; . .. : e . - .
~

. . .



h||
_ _____ - - - ~ ~

,,
a

( j (1]]
4

Woodward Clyde Consultants -F E

L :)1
,,,

fc
g ; - ti? materials and fills, and prevent drying and cracking of the
r J
I ]g clay layer. The surf ace of each fill layer should oe graded to

-

1 < n
4" drain.

H .<_

[ [ ;h. SEEDING
1 4
'

Shallow hand dug pits, numbered Hp-1,through HP-5, were
- .

L4 N
'

d excavated in Area 1 to collect surfcce samples in the top!

$ e* 18 inches of soil for potential use in the tcpsoil layer. Thef: O
, c'" samples were submitted to the Cooperative Extension Service
1

@ (CES) county extension agent in Parkerscurg, West Virginia for
t- .:

j analysis. We asked the CES to recommend a hardy grass with am-1

gi3g short
.

1

root system for planting based on the soil samples
'.g ,y: submitted to them, and they reccmmended Kentucky 31 Fescue

-

;-
_

ru" grass. CES also reccomended pulverized limestone and fertil-
- [', izer soil treatment in preparation for seeding. Their testN, ,
-

results and recommendations, given verbally to us, are- , p
1 f.) presented in Table III. Location of the surf ace samples is
w
: shown on Ficure 2.e

s ,_q -c
u

G The fibrous root,

system of Kentucky 31 Fescue grass should
--

y. ' contain 80 to 90% of the roots by weigh t within the topk S,
-

( 12 inches of soll under optimum growing conditions and root
-

'

penetration to a depth of 30 inches should be insignificant,
based on verbal discussions with Dr. Robert C. Buckner of tho

*
, United States Department of Agriculture, Science and Education
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Administration - Agricultural Research, University of Kentucky, '

( Lexington, Kentucky, and Mr. Orland Parks, State Agronomist, ,T
,,

; :.
United States Soil Conservation Service, Morgantown, West ,

. 9

( Virginia. 5
i -

8 *

- r Based on CES test results and recommendations and our
If5;iexperience with similar soils, we believe common agricultural

limestone, the finest ground material available, and fertilizer 7
% ,

( should be mixed with the topsoil to a depth of 6 inches at the ,

a '
rate of 2 1/2 tons per acre for the limestone and 1000 pounds

9.
per acre for the fertilizer at 10-10-10 or s imilar grade. The

_

h
( soil surface should be reasonably smooth prior to seeding. Li

We understand the fill area and areas excavated to remove r
9̂

collected materials will be covered with topsoil and seeded.,.

( We recommend Kentucky 31 Fescue grass be applied at the rate of h
: -

30 pounds seed per acre to the prepared topsoil surface. Thee

3 .-

seed should be clean, containing no noxious weeds and less than 3
i

( 1% total weed seed, and have no less than 80% germination. The (
U'q

seeds should be lightly covered with a minimum of 1/4 inch to a
'

a

maximum of 1/2 inch of topsoil, then rolled with an implement 9'. (
t a
-( suitable for lightly packing the seed bed surf ace. Recommended

;\planting times are between April 15 and September 15 with a 2,

'

light strau spread on the ground surface for planting between ,

; May 15 and August 15. The ground surface should not be exces- '

sively wet to cause cutting or f rozen during planting.
. .T.
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6 CONCLUSIONS

..m

D",-

(1) We believe ample quantitie's of clayey borrow
materials are available on site and off site toy .

q@ construct the stabilization and clay layer.
g m
5 g (2) We believe ample quantities of surRace soil

--

i.@@ materials are available on site to' construct
j the topsoil layer.
1
4
:) (3)p::, Fill placement and compaction procedures, as well as'

seed bed-preparation and seeding recommendations,g

j (" are presented in the report.
:. ~

d@ GENERAL
j UI
1 Professional based judgments on the design alternatives
i p

j and criteria are presented in this report. They are basedj

} partly on evaluation of technical informacion gathered, partly-g
s

i 'd
.

'

-

on our understanding of the planned construction and partly on;
.'
,ijj our general experience. We do not guarantee the performance of

< s 3.,, .

the project in any respect; only that our engineering work and
m
f, judgments rendered meet the standard of care of our profession.

Vg Test pits excavated for this investigation were spaced tor

, .:

obtain a reasonably accurate picture of subsurface conditions-

,

i[; for design purposes. Variations from the conditions portrayed4

Q- e

which were not
' ( Ti

indicated by test explorations frequently occur.
g These variations are sometimes sufficient to necessitate

modifications in the design. Earthwork construction involves
,

,,

in,
.s

use of materials which, by their nature, vary so much that its e
s

y is not possible to cover all eventualities in design. This'

t?

necessitates guidance in decisions at all stages of construc--

,
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9. iM . tion which must be made by competent and experienced personnel,i

C._.,, . We recommend construction be continuously' observed by a
ta .

.''
qualified soils engineer or technician trained and experienced.

(

(t in the field to take advantage of all opportunities to,

*

recogn!.ze differing conditions and minimize the risk of havinga
u

1 r1
'f; undetected conditions that may adversely affect the performance,

pp of the project.
O
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g Bj Our explorations and analysis were made under the -

3N
j supervision of Mr. Al Gipson, Assistant Chief of our Earth
3 p.

Q! Dams Division. Mr. Allan Breitenbach analyzed the data and,3
w e-
. a*

g prepared the draft of this report. Mr. Ralph Luebs, Chief of

f U- our Land Resources Division analyzed seeding recommendations.
m

q ;9 Information on *Se proposed construction was provided by; 6
'

Messrs. Jim Kerrigan and Carl Morris of AMAX Inc. This report
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Lt

'

o
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v-

7
'
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JOB No. 20052WOODWARD- CLYDE CONSULTANTS
i

CONSULTING EllGINEERS, GEOLOGI ST S AND EllVIRON H ENT A L SCIENTISTS

ROCKY MOUNTAlH ltEGION .

TABLE I'

SUMM ARY OF LABOR ATORY TEST RESULTS i
- __-- :

E

ATTEGBEhG LIMITS UNCONFillED THIAXIAL SilE AR TESTSNATunAL NATURAL ony
'rISP oteTes COf.tPHE SSIVE 'IJE VI AT OR COilFlfilN G iMOI S10 H E DENSITY LIOulD ft ASTICITY SOIL TYPE jp;,p ptcr3

(%) (PC F ) Li f.l l T INDEX STREN G Til SrhESS FRESSURE
(%) (%) (PSF) (PS F) (PSF) |

_

s

TP-1 0.0-0.5 14.7
'

*
(FIIL) SILT, ver
slightly clayey,y sandy ,

very
calcareous, gray (ML)

TP-1 0.5-3.0 12.3 20 7 CIAY, very silty and ':

sandy, brown (CIM4L) ;
.

t'IP-1 3.0-11.0 9.4 18 2 GRAVEL, very sandy, .

ulightly silty, brown :
'

(GP-G1) q

TP-2 0.0-1.0 7.9 (PIIL) SAND, very j
gravelly, slightly t
silty, brown (SP-SM) p

1

'IP-2 1.0-2.8 13.0 ini-PIASTIC SAND, silty, roots,
brown (SM) r

'IP-2 2.8-6.0 23.4 NOI-P1 ASPIC SN O, very silty,
brown (S'1)

TP-2 6.0-8.0 27.0 25 1 SILT, sandy, roots, /
brown (ML) :

1
Ul 'IP-2 8.0-11.5 7.3 GRAVEL, very sandy, i{:j

'j

brown (GP),

e
o ,';Mi

W *.
la .

Y"& .N Y' *# N ' ' $? $$ Y& f' '~ -~ .. .x m - . . 2- ,a '
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WOODWARD- CLYDE CONSULTANTS JOB NO.20052

C 0tJSU L T itJ G E tJGINEEr<S, G EOLOGI ST S AtJD EtJVIROill4EtJT A L SCIE tJ T I ST S

ROCKY lAOUNTAIN REGION

TABLE I
~

Silf.1 M A R Y O F L A B O R ATO R Y TEST RES U LTS
ATTEHliERG t.lf. HTS UNCONFitJED Thl AX f Al. SilE AR TESTStJ A T U R A L tJATURAL 04Yg7g pgpyg

MOIST u h E DE tJSIT Y LlOU40 PL ASTICIT) COMPRESSIVE DEVIATOf[ COtlFitJINGp FP (FL T) Soll TYPE
h(,) (PC F ) LIM i f INDI:X STi(ENGTil STRESS PR E SSurt E

-
( /o) (%) (PSF) (PSF) (PSF)

_

4P-3 0.0-1.0 8. 0 (FIIJ,) SN10, very
gravelly, slightly
silty, brown (SP-SM)

'IP-3 1.0-6.0 26.0 27 12 CINI, very sarx1y,
brcxm (CL)

'IP-3 6.0-10.0 10.0 GIEVEL, very sanly,
brown (GP)

TI'4 0.0-1.5 13.9 SIIF, very sandy,
slightly clayey,
rcots, brcun (ML)

SP-4 1.5-3.0 11.4 '

SNID, silty, brown (SM)'

4P-4 3.0-4.0 5.4 SAMD, slightly silty,
brown, (SP-SM)

4P-4 4. 0- 8. 0 26.9 NGi-P1 ASTIC SIIF, sarrly, brown (ffL)

4P-4 8.0-12.0 6.5 GIMVEL, very sanly,
brown (GP)

tis

k''O
m
to

O
n.
I'

__
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JOB NO. 20052WOODWARD- CLYDE CONSULTANTS
cot 3 SUL T i tJ G E t3GitJEEHS, GEOLOGIST S AfJO EtaVIRON MENT AL SCIENTISTS j

ROCKY MOUNTAIN REGIOfl

TABLE I j
SUM M A RY OF LABOR ATORY TEST RESULTS 1

*
ATTENBEHG LIMITS UNC0tJ f if1E D Tit | AXI AL SHE AR TESTSNATUHAL fJATURAL DRY

TFSP Oprn M OI ST U R E DEtiSITY LIQlJID PL ASTICITY cot.lPRESSIVE DEVIATOR CONFINif4G SOIL TYPE(F E ET)PIT (*/o) (PC F) LIMIT INDEX STHENGTil S Tit E SS I R E SSLJR E :
(%) (%) (PSF) (PSF) (PSF) ,

>

TP-5 0.0-3.5 14.9 18 4 CIAY, very silty ard r
sandy, brown (CIcE) [

i

'IP-5 3.5-7.0 7.9 SNID, very gravelly, [
slightly silty, t
brown (SP-SM) *

:

TP-5 7.0-12.5 9.9 SAND, very gravelly, !
'

slightly silty, ;
brown (SP-SM) B

!

'IP- 6 0.0-1.5 13.1 CIAY, very silty and
sardy, roots , brown i,-

(CL-ML)

TP-6 1.5-8,5 13.8 NCrl-PIASPIC SAND, very silty,
rootr., brown (SM) 1,

t
TP-6 8.5-11.5 8.6 GTW/EL, very sandy, [

brown (GP) c

TP-7 0.0-1.0 7.4 (FIIL) SITIf, very
vi sandy, slightly claye5 ,

brown (ML) {,

., e

w TP-7 1.0-1.8 13.9 Noti-PINIPIC SMID, very silty , [.
g brown (:P1) !

I$ f
i
I

.6-tue . 1se.- a ~--ema 'v e 'n2 mA _a ny._ im ww wft _Eua v- __
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WOODWARD-CLYDE CONSULTANTS JOB NO. 20052

COtJ SUL T i tJ G EtJGitJEERS, GEOLOGIST S AtJD LNVIROriMErJT A L SCIEllT I ST S

HOCKY MOUNTAIN HEGION

TABLE I
SlJM M A RY OF LABOR ATORY TEST RESULTS

_

TISI. IJ A T u n A L f4ATalRAL DHY . ATTERuERG LIMITS 11NCON fitJ E D THI AX1 Al. Site Ah TESTS
;

COr.1FH E SSIVEMO4 ST OH E DE f1 SIT Y LIQUID FL AST CITY DEVI ATOR CONF lH 8 fJ GI,I'l. (FEET) 'LIM IT INDEX STHEllG Til STRESS FHESSURE
(%) ('/u) (PSF) (PSF) (l*S F )

TP-7 1.8-9.0 6.9 . SND, very gravelly, -
slightly silty, brown

(SP-m)

TP-8 0.0-1.5 16.4 (FIIL) GAY, very
silty, sandy, roots,

brum (CIcML)
TP-8 1.5-4.0 18.8 22 5 C AY, very silty and

sandy, brum (CL4tL)

TP-8 4.0-11.0 21.8 21 5 CLAY, very silty and
sandy, brum (CL41L)

TP-9 0.5-5.0 19.6 23 6 / CIAY, very silty,
sandy, brosn (CL4tL)

TP-9 5.0-8.0 11.0 SMD, silty, brown (SM)

'IP-9 8.0-12.5 18.0 SM1D, silty, brown (SM)

TP-10 0.5-6.5 17.4 21 5 CIAY, very silty and
safrly, brum (GrML)

[ 'IP-10 6.5-8.5 19.5 SILT, very sarxty,
slightly clayey, brown^

"
(Mr.)

R
TP-10 8.5-12.0 15.2 SNJD, silty, brown (SM)g

w

***
. _

.[.O f*
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JOB NO. 20052 3WOODWARD- CLYDE CONSULTANTS s

COtJ SULT I N G ENGilJEERS, GEOLOGIST S AND ENVIHOfdl.4ENT AL SCIENTISTS %y

ROCKY MOUNTAIN REGION +

%

TABLE I [
SUMM ARY OF LABOR ATORY TEST RESULTS i,i

-- -

',I[z
i

ATTERBERG LifAITS UNCON FIN E D TRI AXIAL SHE AR TESTSN4TURAL NATURAL DH)
k!

Pri[
U N, " t.c ol ST u R E DENSITY LIQUID It AS TICITY

,

COfAfNESSIVE DEVI ATOR CotifilllN G '
) ( CF) Lif ti r INDEx STRENGTH STRESS PGESfURE k(f EET)

''

(%) (%) (PSF) (PSF) (PSF)
i

21 5 CLAY, very silty and hTP-11 0.5-3.5 17.0 -

sandy, brown (CL41L) t
b

TP-11 3.5-5.5 11.1 SND, slightly silty, [
brown (SP-Sti) {

?v
TP-ll 5.5-7.5 17.1 SILT, very sandy, [j

slightly clayey, brown U
(ML) [

y

LTP-11 7.5-12.0 7.8 SN D, slightly silty, g;
brown (SP-Sil) y

(fTP-12 0.0-1.0 21.5 CLAY, very silty, Q
sandy, roots, brown Q
(CL) b

i. -
TP-12 1.0-4.0 17.2 20 5 CLAY, very silty and b

'sandy, brown (C[eML) (
VTP-12 4.0-9.5 14.8 IDN-PIASTIC SND, silty, brown (SM) ;
Lt

TP-12 9.5-12.0 7.5 IKXI-PJ AURIC SM O, very gravelly, 'f,
brown (SP) g

en 4
if TP-13 0.0-1.0 19.8 CLAY, very silty and h
!) sandy, mots, brown g
vi (CL41L) {
S iN
s. y

'm - w-, %[,,[ ddh - - , * N ! - [ [.
* ' '
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WOODWARD- CLYDE CONSULTAllTS JOB NO. 20052.

COf1SUL T itJ G EtlGitlEEhS GE0t.OGISTS Atl0 EllVIRotifAEllT AL SCI E tJ T I ST S

ROCKY IAOllNTAIN HEGION

TABLE I
.

SU M M A R }' O F l. A B O R A TO R Y TEST RES U LTS
ATTEldHEhG t it.IITS 16PJC0f4 Fit 4E D THI AXf AL SHEAR TESTSNATUHAL f44TURAL Dhv"

MOIST UR E DEiJSt i y L 40010 PL AST ICITY COMfhESSIVE DEVIATOR COfJFifaltlGplt (FEtt) SOIL TYPE
( ) (PC F ) L it.l l T lilDEX STHEllGTH SrnESS l'It E SSURE

( ,'u) ('/o) (PSF) (PSfl (PSF)
-

TP-13 1.0-9.5 22.5 26 9 G AY, very sandy,
silty, brum (CL)

'IP-13 9.5-11.5 21.7 SILT, very sandy,
slightly clayey,
brum (ML)

TP-14 0.0-3.0 18.2 22 5 Q AY, very silty and
sandy, brum (GeML)

'IP-14 3.0-8.5 19.8 SILT, very sandy,
siightly clayey,
brown (ML)

'IP-14 8.5-12.0 8.0 '

SNID, slightly silty,*
(

brown (SP-SM)

| TP-15 0.0-1.0 16.6 QAY, very silty,
saryly, roots, brcun j

(CIrML) i

'IP-15 1.0-12.5 22.1 20 6 C AY, very silty and
sandy, brum (CL-:4L) j

i 'IP-16 0.5-8,5 19.9 22 6 CIAY, vet,j silty and
|

b@)
sandy, brown (CIdH,)

N 'IP-16 8.5-13.0 24.6 SMID, silty, brown (SM)a
O
Pit

-

ee m.- -
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JOB f10' 20052 D
WOODWARD- CLYDE CONSULTANTS r

CONSUL T IN G E NGINEERS, GEOLOGI Sf S A~lD ENVIRON MENT A L SCIENTIST S

ROCKY |JOllflTAIN REGIOll |I
?

TABLE I p.:
SUMM ARY OF LABOR ATORY TEST RESULTS ti

-- - - ___ _ t
^ " " '" ""NATURAL N ATURAL DRY

" COtM f(E SSIVE DEVI A TON CONFINING SOIL TYPE
'

t.t OI ST U N E DElJ Si1 Y t8001D PL ASTICITY

( ) (P C F) LIM I T INDEy STRENGTil STRESS l'RESSURE h.<PIT (FLLT)
(%) (%) (PSF) (PSF) (PSF) '

,

TP-17 0.0-1.0 16.7 C AY, very s11ty and
sandy, roots, brown !-
(G41L) i.

i.
TP-17 1.0-12.0 20.7 33 16 CAY, silty, sandy, ||

btown (G) &
!;.

TP-18 0.5-5.0 16.2 25 10 QAY, very sandy, h
silty, brown (G) ;

..'IP-18 5.0-9.0 21.4 10N-PI .iSTIC SMO ND SILT, brown i
(SM-+1L) } .'

.s

'IP-18 9.0-11.0 22.3 34 13 G AY, very silty, brown f...
(G) . D

$'
TP-19 0.0-1.0 16.2 C AY, silty, sandy, hj

roots, brown (G) i,,
R

TP-19 1.0-5.0 18.6 31 12 CAY, silty, sandy, $-
brown ( G) ?'. .

R
TP-19 5.0-7.5 18.4 25 9 G AY, very sandy, f,'l

silty, brown (G) ?!)
U

TP-19 7.5-10.0 19.3 21 5 SMD, very clayoy, Id
if silty, brown (SC-SM) El

TP-19 10.0-12.5 18.5 22 9 G AY, very sandy, k
[ silty, brown (GeSC) {. , , c. ,. .

.

f", ~ J.. 2 ' s.; '. J 0i'~ ' ' ' - Ia
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JOB NO. 20052

|WOODWARD - CLYDE CONSULTAllTS
C0rlSUL T I N G E rlGINECHS, GE08.OGliiT S AND ENVil40N ME NT A L SCIENT I ST S

}

ROCKY MOUNTAIN HEGION f
..

TABLE I ;

SUMM ARY OF LABOR ATORY TEST RESULTS [
AmH8 ERG LIMITS UNCONFINED TRI AX U.l. SNE A R TESTSNarunat Naronat Osv

TlNI. del Tu CotAPHE SSIVE DEVI ATOR CONFilllN Gt.t OI ST U R E DE NSIT Y LIQUID PL ASTICIT Y SOIL TYPE Iplt (FE ET)
(%) (PC F ) LlH IT INDEX STREtlG T N SrRESS FRESSURE h

(%) (%) (PSF) (PSF) (PSF)
-. -- |

.,

TP-20 0.0-1.0 10.7 - SILT, very sanJy, f
slightly clayey, ;c

roots, brom (f1L)

i

TP-20 1.0-7.5 18.8 23 5 CIAY, very silty and 4.)
sandy, brown (CL41L)- '

>
/TP-20 7.5-10.0 17.2 SILT, very sandy, [

slightly claycy, .

brown (ML) f.
A

TP-20 10.0-12.5 10.5 NON-Pi ASTIC SAND, silty, brown (SP1) d
$
$TP-21 0.5-3.0 23.8 41 19 CIAY, silty, suidy, [/ brown (CL). F

$
'IP-21 3.0-6.0 21.0 24 6 CIAY, very silty, f

sandy, brown (CL41L) ij
.,

'IP-21 6.0-12.0 21.6 26 10 CIAY, very sandy, (
silty, bruin (CL) [

t
TP-22 0.0-1.0 17.2 CIAY, very silty, !

sandy, roots, brown ji
(CIrML) @

U d
g) TP-22 1.0-5.0 22.6 37 5 SIIn', clayey, slightls jei

g saixly, brown (tiL) j
@ e

ho h'*
Sig -

. -

-

._

?q
)
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JOB NO. 20052 [WOODWARD- CLYDE CONSULTANTS
fCoslStJL T i tl G EtlGiHEEf S, GEOLOGIST S APID ENVIRON tAENT AL SCIENTISTS

ROCKY fJOUNTAIN REGION {
s

TABLE I j

SUMM ARY OF LABOR ATORY TEST RESULTS {
ATTERBEl(G LIMITS IINCON F illC D THI AX1 AL SilE AR TESTSN A T u ft A L HATURAL D4Y -

CourhESSIVE DEV I ATOR CON FININ G SOIL TYPEM IST Uh E CEriSITY l. lO lll D PL ASTICITY
( T (o,) (pc t ) LIMIf INDEX SIHENGTI SIf4ESS F H E SSlJRE ,j

(%) (%) (PSF) ( P S I' ) (PSF)

TI'22 5.0-10.5 23.1 - 33 15 G AY, silty, slightly
samly, brcun (CL) f

i:
TP-23 1.0-10.0 22.5 40 19 GAY, silty, brown (G) i

V
TP-21 1.0-10.0 18.8 28 11 GAY, very sandy, '

silty, brown (G)

?
TP-25 1.0-10.0 21.2 29 9 G AY, silty, sandy, ;i

I brom (G) 1

( TP-26 0.5-5.0 19.6 24 8 G AY, silty, sandy, ;

brown (G)

TP-26 5.0-6.0 9.2 SAND, silty, brown (SM)
; y
I TP-27 0.5-3.0 21.9 23 4 GAY, very silty and |

candy, brown (CL-ML) ."

! TP-27 3.0-10.5 21.0 24 6 GAY, very silty,
,

sandy, brown (a-fL) "

TP- 28 0.5-2.5 21.3 39 19 GAY, silty, sandy, f;
brown (CL) ei

e
I/J

| gj w-28 2.5-8.5 16.4 47 25 (GAYS'IONE) QAY, 7
| ,j sandy, brown (CL) h-

8

ITP-29 0.5-4.0 20.6 22 2 SILT, slightly sandy, p'
"-

brown (ML)
'

e

, ,''" E f_'*b gi
'

-h.
' ' * ,d

'~ """" 7 " _ _ - . . .-./'""" -

'
-
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WOODWARD- CLYDE CONSULTANTS JOB NO. 20M2 '

CON StJL T IN G EtlGif1EEi<S, GEOLOGIST S AND EtJ VIRON MEtJT A L SCIEfJTISTS i;

HOCKY MOUNTAlti ffEGION

TABLE I
SilMM ARY OF LABOR ATORY TEST RESULTS

- . .

ATTERDERG LIMITS ONCONFitlEO Tft| AXI AL Site AR TESTStJ A T is R A L HATOHAL ORY
T1ST COMPHESSIVEMOlsi uR E nrtsstT Y t. 3001 D tt ASTICITY
plt Er SOIL TYPE hDEVIATOR COf4Fillif4G

(%) (PC F) Litt e r INDEX STitEtlGTel STRESS PHESSURE T

(%) (%) (PSF) (PSF) (PSF) g
- - .tTP-29 4.0-11.0 18.6 27 9 (GAYSIDE) CIAY, ' [

silty, sandy, red (CL) ]
hTP-30 0.5-4.0 24.9 28 6 SII!P, clayey, brown (tiL) {
$'IP-30 4.0-5.5 16.0 24 8 CLAY, very silty ard
p

saigly, slightly (
gravelly, bir;wn

(CIeML)
C,

TP-30 5.5-11.5 47.3 46 23 (CIAYSTOITE) CUN, '
,

silty, slightly sandy, L
*brcun (CL)
'

TP-31 0.0-3.0 21.8
.f 01N, very silty, '

saryJy, roots,btuwn .:

(CL4tL) -

IP-31 3.0-5.0 21.1 39 23 QAY, silty, brown (CL)

TP-31 5.0-7.0 11.6 30 10 (GAYSTOIE) G1N,
silty, slightly sandy, I

brown (CL)
.

TI'32 0.5-3.0 QAY, very silty,
g sarviy, brown (CL41L)*; ,

TP-32 3.0-7.5 19.8 48 29 (CI AYST0fiE) CTAY, ;;
g slightly saltly, brown il
3 (CL) . id
.4

_ _ _

.
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JOB NO' 20052 ;

WOODWARD- CLYDE CONSULTANTS |

|COtJ SUL T IN G E NGINEEHS, GEOLOGIST S AND ENVIHON tAENT AL SCIENTISTS

ROCKY MOllNTAIN REGION .:

TABLE I j

SUM M ARY OF LABOR ATORY TEST RESULTS
ATTENBERG LIMITS UNCON FiflE D THI AXI AL SHE AR TESTSNATUHAL NATUHAL DNY iC, E P r i COMPriESSIVE DEVI ATOR COfJFif 4 t f4 G SOfL TYPEEN MOIST UR E DE rtSIT Y LloulD PL ASTICITY

(f L E T)PIT ( /u) (PC F) LIM I T INDEX STHENGTil STHESS FhESSURE
.

f(%) (%) (PSF) (PSF) (PSF) i

TP-32 7.5-8.5 7.6 30 9 (CAYSIDE) GE", k

silty, slightly sandy, :|
brown (a) ;|

./
'l

TP-33 0.5-4.0 16.8 29 13 G AY, very sandy,-

silty, brown (G)

TP-33 4.0-5.0 7.1 38 13 (OAYSIDE) GAY, I

very silty, sandy,

{[brown (GeML)
!

TP-34 0.5-1.5 17.4 28 7 GAY, very silty, Y

sandy, slightly [
gravelly, roots, brown [
(CL-ML) ,

7

TP-34 1.5-11.0 23.7 39 22 (CAYSIDE) GAY, i

silty, sandy, red (CL) )
I

TP-35 0.5-9.0 24.4 36 19 C AY, silty, sandy, '(
red (CL) &

6
r

TP-36 0.5-3.0 15.8 33 15 GAY, silty, sandy, f
$ brown (CL) [
*1 1P-36 3.0-11.0 12.9 30 11 (CAYSIDE) CIAY,
C silty, slightly sandy,
o ral (CL)n.
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| WOODWARD-CLYDE CONSULTANTS JOB NO. 20052
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i

TABLE I
!-

SUMM ARY OF LABOR ATORY TEST RESULTS
PJ A T U tf A L IJATURAL DRY ATTERBERG LitJITS UNCOtJ Fille D Till AXf AL Sif EAH TESTS -

!O " "HOLE M OI ST Uh E DE tJSIT Y LIQUID PL ASTICITY cot.1F RESSIVE(i E E T) DEVIATOR COfJFillitlG l
''(%) (PC F ) LI AllT I N f> E x STREtlGT #l STRESS HJESSURE

_ (%) (%) (PSF) (PSF) (PSF)

E ll!da

101u 0.1 PI4 35 15 (CIAYSTUE) CII.Y,
*

dEDICCK silty, slightly sandy,RCAVA- red (CL)PIG 4 *

i
, ' ''

UE Balm
ElWU PIS 40 19 (CIAYS1GE) CIAY,910CITIIE

silty, slightly sandy, ,

red (CL) [
h
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JOB NO. 20052WOODWARD-CLYDE CONSULTANTS
~ CONSULTING Ef4GINEERS, GEOLOGISTS AND Ef4VIROllMENTAL SCIENTISTS

ROCKY MOUNTAIN REGION

TABLE II

LADORATORY PERMEABILITY TEST RESULTS

TEST DEPTil .

PLACEMENT DATA APPLIED SETT MENT PERMEABILI FY
X 10'' SOIL TYPECOMPACTION DRY DEf1SITY MOISTURE LOAD EXPAtlSION ;'PITS (FEET) STANDARD % MAX PCF OPT i % ACT.% (PSF) (PERCENT) (CM/SEC) 4

qv-16 0.5-8.5 AS'If1 98 111.8 OPT 15.3 300 40.34 0.97 CIAY, very silty |

D-698-78 ard sandy (CL-ML)

TP-18 0.5-5.0 AS'If1 98 111.7 OPT 14.6 300 +0.40 0.29 CIAY, very sardy, ;

D-698-78 silty (CL) .
i

TP-28 2.5-8,5 AS'It4 98 100.9 OPT 20.4 300 -0.06 0.05 (CIAYSittE), GAY, j
D-698-78 sandy (CL) j

iP-34 1.5-11.0 AS'It4 98 100.4 OPT 23.0 300 -0.06 0.16 (CIAYS'IDE) , CAY,
D-698-78 silty, sandy (CL) )

;

TP-35 0.5-9.0 AS'It4 98 106.1 OPT 18.9 300 -0.43 0.27 CIAY, silty, sandy j
D-698-78 (CL)

1

1

TP-36 3.0-11.0 AS'l!1 95 116.9 OPT 13.2 300 -0.50 0.46 (CLAYS 70E) , CIAY, j
D-698-78 silty, slightly a

san:1y (CL) j
AS711 [

'IP-36 3.0-11.0 D-698-78 98 120.6 OPT 13.2 300 -0.40 0.23 (CIAYSIDE), CIAY, p
silty, slightly -

sandy (CL)
~

[E BAltit 1301<likJ AS'If4
PIT BEDIO K D-698-78 98 118.3 OPT 12.5 300 40.48 0.10 (CIAYSTUE), CIAY,
EXCAVATICf.. silty, slightly

'

sarrly (CL) '

IT HAltll fiMiff.1 AS'If4+

y
PIT S10CKI IIE D-698-78 98 110.9 OPr 15.7 300 + 0. 95 0.19 (CIAYSIDE), CIAY,

silty, (cr.)ightlysl i
sandy

. .. .- __ . u _:_. a !.a.2d C_L d Cf.f5 f/02.0 $Iii') D:Sil E6dil ii5f} E:Ib I 21d 3 fE'
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TABLE III '

'
$ - SURFACE SAMPLE TEST ltESULTS AtJD RECOMMEt3IRTIONS '

o

$ SURFACE AGRICULTURAL, GROUllD QUANTITY TYPE OF FERTILIZER
SAMPLE pil LIMESTOtJE T!1EATilENT FEllTI L I Z ER IN PARTS tlITROGEN- !g. (lbs./1000 sq. ft.) (lbs./1000 sq. ft.) PilOSPilOROUS-POT ASI j

' ilP-1 5.7 100 15 10-10-10 )
!

HP-2 5.8 100 35 5-10-10 |
(llP-3 5.9 - 100 35 5-10-10 ~

'

IIP-4 6.5 0 20 10-10-20 k
2

IIP-5 5.5 100 35 5-10-5

f
NOTE: Test results and recommendations for topsoil material were provided by

the Cooperative Extension Service in Parkersburg, West Virginia.
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SUGGESTED EARTHWORK AND,

} SEEDING SPECIFICATIONS

.'?
B

aq . .

g I BITE PREPARATION

A. General.,

.-

{~>
{C Eite preparation includes all work and equipment
r.

$9 necessary to construct access roads to the work areas
/lj
n and haul reads for equipment; clearing, grubbing and
i9
'' Cg stripping in the borrow areas including stockpiling
&

)i 7 processing and hauling materials to the point of
t

j h3 disposal or final use; and maintaining drainage inI

s

;
excavations and fills. The contractor shall submit,

"
a plan for site preparation to the Owner for approval.<-

E. . ,

*tj4

B. Clearina, Grubbino and Striopina
LQ3
t a

.' .D

Clearing of trees will be required in portions of the
i q~

borrow areas. Trees shall be cut or dozed and hauled.,.

If to an area designated by the Owner.
[ '?;

Grubbing in the borrow areas- shall include removal of
, , all stumps, roots, and other organic matter unsuitable

, ~,

for incorporation within the compacted fill. All vaste4

." . materials removed shall be taken to an area designated
by the Owner.

:

I-l
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Stripping shall include excavation of soil selected by ,

the Owner to be suitable for use as topsoil. It shall be
_

-+; .

# segregated and placed in an area designated by the owner $

I for later'use in reclamation. T
*

i R
e
y

.-

C. Drainage
1.

NC
' '

Borrow and fill areas shall be f ree f rom water as . y
C; ,

' required for excavating and constructing each part of
i -

the work. Drainage shall be maintained during borrow i;
j excavation and fill placement by construction of drainage y,

i G
ditches, sloping the excavation or fill surf ace, or by 1

-

E other methods, suitable for maintaining dry working {k
rf; conditions.
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II EXCAVATION C|*

( .; .

vO A. General
n

k Excavation includes providing all work and equipment $w
d necessary to make excavations in accordance with these
J! ~. g

plans and specifications. Excavation shall be made to @

2. the lines, grades, and dimensions shown on the drawings 3
k. y'

or as directed by the Owner.

y
-

e
y

During progress of the work, it may be found necessary 6
<

w
f? or desirable to vary the slopes, grades, or the dimen- {? u,

-

sions of the excavations from those specifiec herein.=
,

,

G
There shall be no excess excavation for the convenience *

of the Contractor or overexcavation by the Contractor ,5,

s
it

except as ordered in writing by the Owner. Where
~

required to complete the work, such excess excavation (
<!,

% and overexcavation shall be refilled as directed by
(c' (

-^ '

'*
the Owner. -

*) ,,,

9, Excavation"for borrow and removal of collected material _

4
30 beyond the limits of the compacted fill area shall be -

r

n

j acccmplished in the dry. No excavation shall be made in
;

.,

frozen materials without ./ritten approval. |
o

>
,

'- .

!

,' B. Borrow Excavation .j

o

c Materials required for fill which are not avatiable,

II-l..

h
,

-
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j . "M
i

from required excavations shall be taken from the borrow
--

-1 ('
.

area within the limits designated on the drawings or,+-

as designated by the Owner. Borrow excavation work
:b

includes excavation in the borrow area, processing,e

(G1. stockpiling, and hauling to the point of final use.*-

i3

Moisture may be added in the borrow area by methods
hd

( approved by the Owner. If borrow area moisture condi-
..

d tions are too high,. moisture content may be reduced by
;$

selective excavation to secure the driest materials
f, by grading, by excavating drainage ditches, or other
} methods, approved by the Owner.
,n
4! ;u Drainage from the borrow area to the nearest outlet
:

}'. shall be provided by and maintained by the Contractor.,

7 The final borrow area bottom level will be defined bv.

b' securing suf ficient material for the fill.

' (:7

Final borrow area side slopes shall be no steeper than4

shown on the drawings and shall be left in reasonably,,

'

smooth and even condition.
-

C.
.

Collected Material Excava tion

f Collected material excavation shall be required ons.

* site beyond the limits of the compacted fill area to
. -

remove collected material for placement in the compacted
b

i II-2
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5?

f- fill foundation area. The limits of areas requiring
.

) ,

[ f excavation and the depth of excavation required shall be fe
a..

{ as directed by the Cuner. Materials from excavation not
[ 5

. determined by the Owner to be suitable for placement in E
C the collected material fill shall'be disposed of in ans *

-
t r.

{ area des ignated - by the Owner.
f -

::-
*

(
,1

D. Discosal of Excavated Material
:
e
%

{ So far as practicable, all suitable materials from

E-

excavation required under these specifications shall be
{

q used in the permanent construction. Excavated materials

that are in excess of permanent construction require- b

ments shall be wasted. The Owner shall select suitable ,T(
# d

materials.
s

.~0

'?.,

,' The disposal of all excavated materials that are to be ;

3

b:(. wasted shall be by approval of the Owner. Waste piles 'l
.? s

shall be. located where they will not interf ere harmf ully
S

] with construction operations in the borrow areas, and
a ,

j( where they will not detract from the appearance of the
.

k

completed project. Waste piles shall be leveled and
*

u
>

trimmed to reasonably regular lines.
i

j( d
a

h
;

. i.
'

4

4

%

e
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III COMPACTED FILL+ ,

"

( A. . _ General 7
r. :# e.j.

ii Compacted fill includes all work and equipment necessary *g
.

.

5k to place compacted fill, including the collected material 7
\

C'

* clayer, stabilization layer, clay layer and topsoil layer, k
's

k according to these specifications. No fill shall be placed~

T
on frozen ground. ii

(,

. eFill operations to cover the collected material layer, p

I.(
,

-.

stabilization layer and clay layer shall be continuous
_

a
and expeditious, maintaining proper placement and compac- 1

'

tion. The Contractor shall submit a plan to the Owner r
e. .

N
j for placement and compaction of fill material.
+

y,.( e

The Owner shall observe or have observed fill placement E
e
q and compaction procedures and take or have taken samples y

from the compacted fill for field and laboratory testing
(p ( ca-
) to confirm that the compacted fill meets requirements of 45 -

] the specifications. Tests may not be the sole basis for
,, i

.
.

,
.i determination of compliance with specifications. The "
j!('

Contractor shall aid the Owner in testing.

,

All areas on the site which are to be graded shall ber

3,a

3( brought to grade at the indicated elevations, slopes .'

? and contours prior to completion of the work. Graders or ~ ~l'
' A.

other power equipment will be permitted for final grading
.

.

III-1
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v[ " and dressing of slopes, provided the result is uniform

j(mj and acceptable for seeding.
..

.

.

'

,,; .. .
A

l] All slopes shall be graded to drain. Unless otherwise
~

r. t
;)

.s

shown, a slope of at least 1% shall be provided.

C. '

I
.

b Grading and surfacing shall be completed to the satisfac-
@ tion of the Owner.a

(3:

i L
P
>2 B. Collected Material Layer'~

,

d

ha r$ The collected material layer will consist of all materials

j'$ on site, beyond the limits of the compacted fill area,
S
ij t.3 designated by the Owner for excavation and placement in the
?

:

a..- compacted fill area, as shown on the drawings or asn .

'Q~
directed by the Owner. The collected material will be

e
4 placed in 4-inch maximum loose lifts and compacted by a

minilaum of 4 passes of a Caterpillar Model D-8 cc er or
(v:

equivalent. Care shall be taken during hauling, placement,

a ,; and compaction of collected materials to confine these-

.

'
materials within the limits of the compacted fill area.

L

-

C. Stabilization Laver

~

( The stabilization layer will consist of inorganic clay,
classified (CL) according to the American Society for-

Testing and Materials (ASTM) Designation D2487-69, smaller.

III-2
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j-

3 g
yj 'than-4 inches in size and taken from the borrow area desig- "

( nated by the Owner for covering the collected material

i layer. The stabilization layer shall be a minimum of
*

t

e
1-foot thick, compacted. Clay borrow matarials shall be di

ai placed and dozed over the collected material in a manner g
3 o
$;

, that will prevent mixing of materials in the stabilization "

9 e
layer with materials in the collected material layer being y,g .a

j( . covered. The fill material shall be placed in 12-inch
g

maximum loose lifts at or above the designed optimum k
moisture content and compacted to at least 95% of maximum

q~,.
!

Jj- ; _ density in accordance with ASTM Designation D698-78 and the ~

'

:
! moisture content shall be uniform throughout each lift. 6
*

.t

j Lift thickness and density requirements may be varied by
.

c
"( the Owner in the field to achieve the desired result of the .$
i stabilization layer in separation of the collected material

y

and overlying materials.

( i
If the moisture content is less than specified for a,

compaction moistening of the material will be permitted g
during excavation or stockpiling. If moisture is added, "

(
sufficient mixing shall be done for uniform moisture. No ?.

$

mixing shall be allowed on the compacted fill area unless
:

approved by the Owner.
(

.

:).
If the moisture content is greater than specified fo r :|..

. .

compaction, the placing and compaction operations shall be
i I

( J

III-3
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m.
.

6

p( _ .w
,

d' delayed until the material has dried to the moisture
^

Oi

($
-content optimum for compaction. Dry materials may be mixed

with the uet material prior to fill placement to reduce the
9d moisture content.
Cus .

e

)] Each compacted lift shall be scarified, if necessary, prior
.'

hw

to placement of the next lif t to provide a uniform blend

and bonding between each successive lif t. Water would be
(

j placed on the top lift, if necessary , to effect bonding,,

|; :f8
j U between successive lifts.
1

|$ El
g3 The stabilization layer shall be maintained to provide

J .m drainage-at all times.p eq
j D

d(' D. Clav Laver~
'

p The clay layer will consist of inorganic clay, classifiedu'

(CL) in accordance with ASTM Designation D2487-69, smaller
(. ;

:;; than 4 inches in size taken from the borrow area shown onu

the drawings or as designated by the Owner for covering the',

?.
stabilization layer. The clay layer shall be a minimum ofm

,

(
| l-foot thick, compacted, and shall have a coefficient of

permeability of less than or equal to 1 x 10-7 centimeters
per second in accordance with United States Bureau of-

,

,

\

Reclamation "Sarth Manual" Designation E-13. The soils

. shall be placed in 8-inch maximuu loose lifts at or above
,

the designed optimum moisture content and compacted by a,

s

III-4
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.

smooth wheel or rubber-tired compactor to at least 98% of M

C maximum density in accordance with ASTM D698 78, and the @
1 e<
1

21.
.. moisture content shall be uniform throughout each lift.

.? ' 'N
4

-
If the moisture content is less than specified for ,-

.J $
. compaction, moistening of the material will be permitted

ti -during excavation or during placement and compaction.
F

. -If moisture is added, sufficient mixing shall be done {.3( .

9 for uniform moisture. Mixing on the fill shall not bep
- ;y

,

.

;, <

performed without the owner's approval.. "

y
lej( If the moisture content is greater than specified for Ca

|j compaction, the placing and compaction operations shall e

s] -.
2

; be delayed until the material has dried to the moisture ''

d. (, content specified for compaction. Dry materials may be4

s

-j mixed with the wet material to reduce the moisture content.,

. . , -

'h,
"

The excavating and placing operations shall be such that
|C "rthe materials when compacted will be blended sufficiently .g

to achieve the specified compaction. Each compacted lift
; ..,

. t

shall be wetted, if necessary, and scarified prior to S
-(

placement of the next lift to provide a uniform blend and |}
Eibonding between each successive lif t.

. . .

- t - The clay layer shall be constructed to provide drainage at
all times, and constructed to a final minimum grade of 1%. U

y.

:
,

.N
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|| _ E. TopsoiI Laver
'l -. .

1 .j'

j](9 The topsoil layer shall be constructed to the lines and
'

5
i 7; grades shown on the drawings or as directed by the Owner- p>

gar.

f and will consist of topsoils excavated from designated
,1 (g* ~.
1 4 borrow areas or taken from tooscil stockpiled during6 - -

'' construction, as directed by the Owner, for covering,

''

the clay layer and providing suitable material for

[4 L'q - sucrLrting! grass cover. The topsoil shall be placed
'
,

| \ 'q --

~

in 12-inch raaximum loose lif ts at a moisture centent,

g% aE2 optimum for compaction and compacted by 2 passes uf a
:n .

- p_ Caterpillar Model D-8 dozer or equivalent. No compaction
WM
N3 will be required in the top 6 inches of the topsoil layer.o

ia~

9;:- ( 4 The topsoil layer shall be constructed to provide drainagew

at all times.,,

,

-8
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7 IV. SEEDING '

UNI |

.

.
A. Seed Bed Preoaration |3. 3

'g'

b- Lime and fertilizer shall be applied to the surf ace

j of the topsoil layer af ter plac,ement of the topsoil
.2

layer and_ final grading of the fill surf ace. Common
,

f,j -
i

agricultural limestone, the fines't ground material' )
~+gj available, shall be spread and mixed with the topsoil

'
i

r,;
(- w
3 .

to a depth of 6 inches at the rate of 2 1/2 tons per

3 FJ, acre. Fertilizer of 10-10-10 or similar grade shall

$ (3i be spread and mixed to a depth of 6 inches at the
-

f ,'jj rate of 1000 pounds per acre.,

)
. . .. .

A disc or other suitable f a rm impleme..'. approvedt

'u by the Owner shall be used for mixing the pulverized

limestone and fertilizer with topsoil. Spreading andy n'
"

mixing when soil is excessively wet to cause rutting,

( or when f rozen shall be avoided. The soil surface
-

shall be reasonably smooth prior to seeding.
.

l B. Seedino
.

The areas covered by a topsoil layer shall be seeded

with Kentucky 31 Fescue at the rate of 50 pounds seed
s per acre. The seed shall be ciean, containing no
4
*

noxious weeds and iess than 1% total weed seed, and

have no less than 803 germination. Broadcast

IV-1

_
h

%
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: < cy
L

seeding, or other suitabic methods approved by the
*

7.

*T Owner shall be used to spread seed. The seeds shall (
.

be lightly covered with a minimum of 1/4 inch to a
y
>:,

j maximum of 1/2 inch of topsoil, then rolled with a e
.e

E cultipacker or equivalent imp 16 ment suitable for p
,

g b
g' lightly packing the seed bed surface.

T
@ Seeding shall be performed between April 15 and vi
> M

1C September 15. Two tons of well spread straw per
,

*

. C
acre shall ce added on the packed seed bed surface S-

for planting seed between May 15 and August 15. G
'

1
u.

Seeding, when the soil is excessively wet to cause6
,

. ,

tutting or when frozen, shall be avoided. The Owner {,

4 .w

r shall determine within 6 months af ter seeding whether
t p

any seeded areas require reseeding at the Contractor's .#d
*

s

expense.
,

;

's.

11
-

8j.

.a

k
.

i
'c1

s

e. ,i

. .n..

T

;, l o
, ~e

*
,

.

i .J

IV-2 t'

i
~

t

_

.


