Patzig Testing Laboratories Co,, Inc.

1922 DELAWARE AVENUE DES MOINES, IOWA 50313 (515) 266-5101

September 12, 1980

City of Ames

c/o Lutz-Daily and Brain Re: Geotechnical Investigation

P.0. Box 718 Lagoon System and Borrow Area

Shawnee Mission, Kansas 66201 Ames Municipal Power Plant
Ames, lowa

Attn: Lee Seybert, P.E. Lab No. 196959

Gentlemen:

This letter presents information from additional geotechnical field work con-
ducted at the above project, initially investigated and reported under our Lab No.
194874, the geotechnical report for the proposed lagoon system and pump house. The
field work consisted of installation of 3 piezometers to be monitored by Lutz-Daily
and Brain, and drilling of 13 test borings, 9 in the proposed borrow area and 4
additional borings in the lagoon expansion area. The piezometers and test borings
were located under the direction of Doug Evans of Lutz-Daily and Brain, and approxi-
mate locations appear on the enclosed site plan. The surface elevations existing at
the test boring locations were provided by Lutz-Daily and Brain, and are shown on the
respective boring logs. Project information and the site geology has been presented
in our initial geotechnical report. Methods of drilling, sampling, laboratory testing
and other pertinent information are presented in the enclosed Appendix.

SOIL PROFILE

The test borings encountered a similar succession of materials with depth. These
materials are generally similar to those encountered by the inifial investigation;
however, the upper cohesive soils are of slightly lower clay content in some areas.
Also, a surficial 1 to 3-foot thick soil iayer of lower clay content, which was not
evident during the initial investigation, was encountered in the borrow area. Oue
to the thickness of this surficial layer, and due to it's apparent concentration in
the borrow area, it is considered that these materials were deposited by a slightly
higher stream velocity or more turbulent over-bank flow.

Borrow Site

The surficial layer encountered by the borrow area test borings consisted of a
dark brown clayey sandy siit and a clayey silt and fine sand (SM-ML) generally present
to depths ranging from 1 to 2 feet, and sometimes to as much as 3 feet of depth.

This surficial layer is underlain by a dark brown silty clay and a silty and fine
sandy clay (ML-CL). The materials in this layer, which are present immediately beneath
the surficial layer, appear to be the highest clay content soils of fthose encountered
by the test borings in the borrow area. The dark colored cohesive soils generally con-
tinue to the underlying sands, with exception of Test Boring Nos. BA-7 and BA-8, which
encountered brown very silty sandy clay and silty clay (CL) after 3 and 4.5 feet of
depth, respectively. These brown cohesive soils continued to the underlying sands.

-continued-
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Lagoon System and Borrow Area
Ames Municipal Power Plant
Lab No. 196959

Brown silty medium fine fextured sand (SM-5P) was encountered beneath the shal-
low cohesive scils, below 4.5 to 7.5 feet in the borrow area. The test borings ter-
minated at 10 feet in these materials with exception of Test Boring No. BA-1 which
terminated at 10 feet in dark brown siity clay (CL) with sand seams.

Lagoon System Expansion Area

Test Boring Nos. 13 thru 16 encountered soil similar to those encountered by the
initial investigation although the fine sands were encountered at slightly greater
depth. Additionally, some textural variation was encountered in soils present above
the sands.

Dark brown very silty clay to silty clay (CL) and dark brown very silty and fine
sandy clay (CL) was encountered at the surface of Test Boring Nos. 13, 14 and 16.
Test Boring No. 15 encountered dark brown clayey silt and fine sand (ML-SM) at the
surface. The silty clay soils in these three similar test borings altered to a dark
brown to brown clayey silt (ML) and a brown clayey silt and fine sand (ML-SM) after
approximately 5.5 to 6 feet of depth. These materials continued fo depths ranging
from 9 to 11.5 feet in the three Test Boring Nos. 13, 14 and 16. In Test Boring No.
15, the shallow dark brown clayey silt and fine sand altered to a dark brown to brown
silty clay (CL) after 5 feet which was present to 9 feet. Brown clayey silt and fine
sand (ML-SM) was encountered below this depth, and continued to 11.8 feet.

Brown medium fine and medium coarse ftextured sand (SP,SW) was encountered beiow
the clayey silt and fine sands, below 9.5 to 11.5 feet of depth. Texture of the sands
became coarser with depth, and the four test borings terminated in the sand at 15 feet.
DISCUSSION
Borrow Site

Considerations for the borrow site include borrow soil moisture conditions, com-
paction characteristics, and compacted permeability properties related to the lagoon
[iner requirements.

Water levels observed within the test borings shortly after completion of the
drilling operations appear on the respective boring logs. Generally, it appears that
water levels were present below the bottom of the test borings as all borings in the
borrow area remained dry with exception of Test Boring No. BA-6 where water was en-
countered 9.5 feet below ground surface. As previocusly discussed, because the sands
are permeable and continuous throughout the area, water levels contained within the
sands would normally be nearly horizontal. The water level observed within Test Bor-
ing No. BA-6 was approximately equivalient to the water levels of 8 to 9 feet observed
in our previous investigation conducted March 19, 1980. Generally, it is expected
that the underlying sands would act as an underdrain for the surficial silty clay
soils, provided the groundwater table is below the top eof the sand deposits.

Three soil samples were selected from the borrow area for laboratory compaction
and permeability tests. Sampies of dark brown slightly sandy silty clay and a dark
brown silty clay were obtained from Test Boring Nos. BA-7 and BA-8 and Test Boring
No. BA-3, respectively, which are located at opposite extremes of the borrow site.

-continued-
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Lagoon System and Borrow Area
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Additionally, a brown silty clay sample was selected from Test Boring Nos. BA-7 and
BA-8., Maximum Standard Proctor dry density (ASTM D698) for these three materials
ranged from 104 to 105.8 pounds per cubic foot for respective moisture contents rang-
ing from 19 to 18.1 percent of the soil's dry weight. The Standard Proctor data are

presented on the enclosed Table.

As discussed in our initial report, although the lowa Department of Environmental
Qual ity requires a minimum degree of compaction of 90 percent Standard Proctor maxi-
mum dry density, past involvement with similar projects indicates that 95 percent
Standard Proctor density may be a more cost effective degree of compaction. Therefore,
laboratory permeability tests were conducted on the three selected soil samples com-
pacted to near 95 percent of Standard Proctor maximum dry density. These permeabilities,
ranging from 1 to 3.5 x 1074 feet per day, are presented on the enclosed Table, and
are considered to represent the dark and brown very silty clay, silty clay and silty
and fine sandy clay (ML-CL) soils present in the borrow area.

The enclosed calculation sheet indicates the calculated maximum allowable per-—

meabilities versus soil liner thickness. These calculations do not account for vari-
ations due to large scale operations; however, the tests in comparison to these cal-
culations indicate that a 2-foot thick dark brown silty clay soil liner compacted to

a minimum of 95 percent of Standard Proctor maximum dry density would satisfy the seep-
age limitation. Based on the permeability fest results, it appears desirable to nof
utilize the brown silty clay materials (lighter colored materials encounfered in Test
Boring Nos. 7 and 8 for the liner). Also, based on soil classification, it appears
that it is desirable to not utilize the surficlal clayey silt and fine sand layer en-
countered in the borrow area as the liner material. Soil texture should be observed
during construction to delineate soils that are similar to those tested which would
provide an adequate |iner and coarser textured, more permeable soils which would not

be a suitable liner material but could be utilized elsewhere in the lagoon structures.

Verification of seepage characteristics of the constructed lagoon |iner is typi=-
cally required. The lagoon seal may be tested by obtaining undisturbed soil samples
in accordance with ASTM D1587 and analyzing the samples in the laboratory to determine
the coefficient of permeability if test results are not in compliance with the regula-
t+ions due fo soil variability or construction technique, it may be necessary to treat
the unacceptable areas, with bentonite for example, to obtain an adequate seal .

Lagbon Expansion Area

The proposed bottom of pond elevation is to be approximately 57 to 58 feet, 5%
feet below existing grade. Under this condition, the pond bottom will primarily inter-
sect the dark brown silty clay in the area of Test Boring Nos. 13 thru 16; however,
the pond bottom may encounter brown clayey silt and fine sand near Test Boring No. 16.

Water levels observed in the test borings in this area were approximately 8 feet
below ground surface shortly after completion of the drilling operations. This is
below the bottom of the proposed lagoon; however, an additional 2 to 3 feet of exca=
vation may be required to construct the lagoon bottom, and as a result, The excavation
base could be near the water level depending upon precipitation levels prior to con-

struction and adjacent stream flow.

-continued-
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Lagoon System and Borrow Area
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Other considerations pertinent to the lagoon construction have been discussed in
our initial geotechnical report, Lab No. 194874. As design progresses and more de-
tailed information becomes available regarding the geotechnical condifions, we should
be consulted fo provide additional design information as necessary.

You are invited to discuss any design problems involving the site soil types and
conditions with us. This will enable us to apply our knowledge of the soil at the site
to actual design problems and to offer suggestions. Alfernate construction design may
be derived from this approach.

The information contained in this report is based on data which are assumed to be
representative of the site explored. It must be recognized that results are based on
data obtained from +he boring location and extrapolated over the entire site. Careful
observations should be made of conditions encountered during consftruction fo insure
that they are in agreement with conditions inferred from results of this investigation.

Respectful ly submitted,

PATZI1G TESTING LABORATORIES CO., INC,

Craig A. Carradus, E.I.T

CAC/dkb
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SO NER THICKNESS

Using Q=KiA (Darcey's Formula)

Page No.

LAB. NO.

APPEND I X
196959

Where: Q= the_volume of water that passes an interface during a period of time

(f+3/day/f12)

Maximum Q = 1/16-in./day = 0.0052 ft3/day/ft2 under a 20-foot water head

K
A
i

the coefficient of permeability (ft/day)
the cross sectional area of the interface (ft
the gradient or difference in head (H=20+T) divided by the thickness of
the liner (T) assuming the head is dissipated through the soil

2/+2)

Q = 0.0052 f+3/day/ft2 = K (ft/day) 20+T (f+) A (f+2/ft2)

Soil liner
Thickness (T),

0.33

0.5

2.0

£

T (ft

SAMPLE DESIGNS

Maximum Allowable

0.84

1.2

2.5

3.6

4.7

liner

ft

NOTE: Calculations do not account for variations of large scale operations or
regulation minimums. A 20 foot head is assumed worst condition.

Sample
Description

(1) Dark Brown Silty Clay
@ 94% ASTM D698

(2) Dark Silty Sandy Clay
@ 95% ASTM D698

(3) Dark Brown Silty Clay
@ 95% ASTM D698

(4) Brown Silty Clay
@ 95% ASTM D698

PERMEABILITY TEST RESULTS

Test Sample
Boring Depth,Ft.
12 0.5 - 2
BA7, BA8 1 -3
BA3 2 -6
BA7, BA8 4.5 - 6

Patzig Testing Laboratories Co., Inc.
Des Moines, lowa
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DRILLING AND SAMPLING

The test borings were conducted in accordance with the procedures indicated
for each test boring. Soil sampling and/or in-situ festing such as Shelby Tube
(ST), split-spoon (SS), drive cone (DC), or core (C) was conducted at depth infer-
vals which were selected in consideration of the characteristics of the proposed
construction. Generally, undisturbed soil samples are taken at 5-foot depth inter
vals or change in soil type. Disturbed soil samples from the auger, either jar
size or bulk size samples, may be taken at infermediate infervals for purpose of
soil classification or laboratory testing. Test borings conducted for soil classi
fication only, will show no designation of sampling although disturbed sampiing is
performed. Soil samples obtained in the field were identified and sealed for fran
portation to the laboratory for performance of pertinent physical testing and engi
neering classification.

ST TORY TES IN

Representative undisturbed soil samples were fested for moisture content,
density (dry) and unconfined compressive strength in the laboratory. Results of
these tests appear on the respective Log of Test Borings. Standard laboratory
testing procedures are outlined in Page 2 of this section. Specialized laboratory
testing (if conducted) to determine pertinent soil characteristics is discussed in
the "Laboratory Testing" section of the report.

SOIL PROFILE AND LOG OF TE BORINGS

The soil types encountered during the drilling operations were recorded on
field logs. The soil profile represented on the Log of Test Borings is based on
final classification performed by a geotechnical engineer. The soil stratigraphy
demarcation |ines shown on the Log of Test Borings indicate changes in soil charac-
teristics, however, actual soil changes or variations may occur as a gradual {ran-

sition.

Where the soil is identified with a two letfer designation conforming to the
Unified Soil Classification System, this classification 1is general ly based upon
visual and apparent physical soil characteristics, comparison with other samples,
and our experience with the soil. Additional soil testing including particle size
analysis and Atterberg Limits are conducted, if necessary, to define in more detail
pertinent soil characteristics for classification in accordance with the Unified

Soil Classification System.

Soil profile discussion, Log of Test Borings information, water levels and
recommendations presented in this report are based upon measured depths below o
ground levels existing at time of the field exploration, unless otherwise specified

Patzig Testing Laboratories Co., Inc.
Des Moines, lowa
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TEST BORING LEGEND

Orilling Method

CFA - Continuous Flight Auger; 4, 6 or 8-inch diameter (ASTM D 1452)

RD - Rotary Drilling; using drilling fluid in cased or uncased boring
(ASTM D 2113)

HSA - Hollow Stem Auger; 6 or 8-inch diameter, continuous flight auger

remains in boring with soil removed from hollow stem through
which undisturbed sampling is conducted

Depth to Water

Depth to free water in boring measured from ground surface at Times
indicated after completion of boring

C&D - Caved and Dry at depth indicated

C&W - Caved and Wet at depth indicated

Sample Type

ST - Shelby Tube; thin-walled tube samples of cohesive soils (ASTM D 1587)
SS - Split Spoon; penetration test and split-barrel samples (ASTM D 1586)
DOC - Drive Cone; dynamic in-place testing of soil using a 2-inch diameter
cone with a 60° point driven into the soil for continuous 1-foot
intervals in the same manner as Split Spoon, no sample obtained
C - Core; sampling hard soil or bedrock with a diamond core barrel in a

rotary drili boring (ASTM D 2113)

SPT - Standard Penetration Test; number of blows required to drive sampler
(split spoon or drive cone) into the soil with a 140-pound weight
dropping a distance of 30 inches (ASTM D1586}, number of blows re-
corded for each 6-inch interval in an 18-inch (or more) penetration
depth, values shown are for each 6-inch interval (if a series of
number sets are shown) or a total of fthe last two 6-inch intervals
(if only one number set is shown) which is commonly referred to as
"N" in blows per foot. High resistance is indicated, by number of
blows for a lesser penetration depth listed in inches.

Patzig Testing Laboratories Co., Inc
Des Moines, lowa
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TEST BORING LEGEND - continued

Standard Laboratory Testing

MC - Moisture Content; expressed in percent (%) on an oven-dry weight
basis (ASTM D 2216)

D - Density (dry); expressed in pounds per cubic foot (pcf) on an oven-
dry weight basis

UCS - Unconfined Compressive Strength; expressed in pounds per square foot
(psf) for cohesive soils (ASTM D 2166)

Water Level

WL - Water Level; indicator at measured depth from ground surface to water

CONSISTENCY AND DENSITY NOMENCLATURE

Consistency of Cohesive Soils Density of Granular Soils
Consistency UCS (pst) SPT (bpf) Density SPT (bpf)
Very Soft 0 - 500 0-2 Very Loose 0-14
Soft 500 - 1000 2 -4 Loose 4 - 10
Medium Stiff 1000 - 2000 4 -8 Medium Dense 10 - 30
Stiff 2000 - 4000 8 - 15 Dense 30 - 50
Very Stiff 4000 - 8000 15 - 30 Very Dense Over 50
Hard Over 8000 30 - 100

Yery Hard Over 100

COMMONLY USED ABBREVIATIONS

ft. or ' - feet elev. - elevation

in. or " - inches % - percent

psf - pounds per square foot No. - number

pcf - pounds per cubic foot B - test boring

kip - 1000 pounds N - blow count (SPT)

kst - 1000 pounds per square foot USC -~ United Soil Classification
k/f - 1000 pounds per lineal foot LL - Liquid Limit

tsf - tons per square foot PL - Plastic Limit

bpf ~ blows per foot Pl - Plasticity Index

Patzig Tesling Laboratories Co., Inc.

Des Moines, lowa



PATZIG TESTING LABORATORIES CO. INC.

(515) 266-5101 3922 DELAWARE AVENUE DES MOINES, IOWA 50313

LOG OF TEST BORING LaB. NO  19A0

Boring No._P 1 (Piezometer)

Date Drilled___7/29/80 Project Lagoon System Borrow Site
Surface Elevation Ames Municipal Pow Plant
Depth Drilled Client City of Ames
Drilling Method 6" CFA c/o Lutz, Daily, & Brain
Depth to Water___11 ft @ completion (), ft @ hrs.(V), ft@ hrs.
Sample MC D uc Depth i
Digth No. |Type SPT Y% pcf ps? wiL 5 Desgggﬁon

Dark brown silty sandy clay to clayey
silt, moist

Brown after 5!

Sandy after 7!

Brown fine sand, moist
Medium sand (wet) after 10!

Coarse levels
Gray after 15!

25/



PATZIG TESTING LABORATORIES CO. INC.

{515) 266-5101

3922 DELAWARE AVENUE

DES MOINES, IOWA 50313

LOG OF TEST BORING tas 196959
Boring No._P 2 (Piezometer)
Date Drilled.__7/29/80Q Project | annon Svstem Bor Site
Surface Elevation Amea Mimnirinal r Plant
Depth Drilled ?5! Client _City of Ames
Drilling Method 6" CFA c/o Lutz, Daily, & Brain
Depth to Water___12____ ft @ completion (), ft @ hrs. (¥),—_ft@ hrs.
Depth Sample MC D ucs Depth Soil
ft No. 1ype SPT % pcf psf WL ft Description
- Dark brown clayey silt and silty sandy
- clay, damp
Moist after 1!
5
) 8.5 Sandy after 8!
10~ Brown medium sand, moist
- Wet after 10!
<7 Coarse affter 12' and gray (gravel 1o
2" dia.)
15
20__
25 _ 25




PATZIG TESTING LABORATORIES CO. INC.

(515} 266-5101 3922 DELAWARE AVENUE

DES MOINES, IOWA 50313
156959

LAB. NO

LOG OF TEST BORING

Boring No.P_3_(Piezometer)

tem Borrow Site

Date Drilied  7/29/80 7
Piant

Surface Elevation

Project Lagoon
Ames Municipal

Depth Drilled 25! Client Citv of Ames
Drilling Method 6" CFA c/o Lutz. Daily. & Brain
Depth to 13 ft @ completion (), ft @ hrs. (W), ft@
Depth Sample MC D ucs Depth Soil
ft No Type SPT % pcf psf WL ft Description
- Dark brown silty fine sand, damp
i Moist after 3.5!
_ Very silty sandy clay after 4!
5
10~
_ Brown medium sand, damp fo moist
- Wet after 12.5'
- 7
]5_: Coarse after 15!
20

25 _ 25



Depth Drilled

Depth
ft

(515) 266-5101

3922 DELAWARE AVENUE

PATZIG TESTING LABORATORIES CO. INC.

DES MOINES, IOWA 50313

LOG OF TEST BORING L. No 196959
Boring No BA 1
Date Drilled__7/29/80 Project S stem Borrow Sife
Surface Elevation 62}4' nc r a
10 Client s

Drilling Method 6" CFA c/o Lutz, Daily, & prain
Depth to Water_OrY=10 1t @ completion (V) ft @ hrs.(¥), ft@ hrs.

Sample ...  MC D ucs Depth Soil

No. Type % pcf psf ft Description

10

Dark brown clayey sandy silt, damp

Very silty clay to silty clay (ML-CL),
moist affer 2'
Silty clay (CL) affer 3!

Wet sandy clay seams at 6.5'
Very moist after 6.5'



PATZIG TESTING LABORATORIES CO. INC.

(515) 266-5101 3922 DELAWARE AVENUE DES MOINES, IOWA 50313

LOG OF TEST BORING Lae.NO 196059

Boring No._BA_2°

Date Drilled 7/29/80Q Project

Surface Elevation __63.4"

Depth Drilled nt Client

Drilling Method A" NFA clo | Naitv & Brain

Depth to Water_Dry-10 ft @ completion (¥), ft @ hrs.(W),— ft@ hrs

Depth Sample .. MC D UCS \n Depth Soll

ft No Type % pcf psf ft Description
- Dark brown clayey silt and fine sand, R
- damp -
- Silty and fine sandy clay (SM-ML), moist

after 1.5!

Dark brown to brown silty clay (CL) after
3|

Brown silty medium fine sand (SM), moist_
Slightly clayey

10__ 10



PATZIG TESTING LABORATORIES CO. INC.

(515) 266-5101

3922 DELAWARE AVENUE

LOG OF TEST BORING

Boring No BA 3

Date Drilled 7/29/80
Surface Elevation  64.4'
Depth Drilled 10!

Drilling Method A" CFA

Depth to WaterDry-10 tt @ completion (V),——

Depth Sample SPT mC D UCS  an
ft No. 1ype % pcf pst
-

28

Project
Client
ft

Depth
ft

DES MOINES, TOWA 50313

LAB. NO

| acoon Svstem Bor Site

Amac Minicinal ar Plant

Citv of

Nailv. R Rrain
rs. ( ft@ hrs.
Soil
Description

Dark brown clayey silt and fine sand
(SM), damp

Dark brown silty clay (ML-CL), moist
after 2!
Trace of sand

-

Brown silty medium fine sand (SM), moist
Slightly clayey



PATZIG TESTING LABORATORIES CO. INC.

(515) 266-5101 3922 DELAWARE AVENUE DES MOINES, IOWA 50313

LOG OF TEST BORING Lae.no 196959
Boring No. RA 2
Date Dril 71/29/80 Project Lagoon System Borrow Site
Surface Elevation A3.0! Ames Municipal Power Plant
Depth Driled 10! Client
Drilling Method c/o Lutz Dally Brain_
Depth to Water_Dey-10 ft @ completion (v/), ft @ hrs.(V¥), ft@ hrs.
Depth Sample MC D ucs Depth Soil
ft No. 1ypy SPT % pcf psf wL ft Description

Dark brown clayey silt and fine sand

(SM), damp

Silty clay (ML-CL), moist after 1.5!

Trace of sand

4.5

Brown slightly silty fine sand (SP),

damp

10



PATZIG TESTING LABORATORIES CO. INC.

(515) 266-5101 3922 DELAWARE AVENUE DES MOINES, IOWA 50313
LOG OF TEST BORING LAB. N0 196959
Boring No BA 5
Date Dril 7/29/80 Project Lagoon System Borrow Site
Surface Elevation Ames Municipal Power Plant
Depth Drilled 10 Client Citv of Ames
Drilling Method A o Lut
Depth to Water Pry-10 ft @ completion (), ft @ hrs.(V), ft@ hrs.
Depth Sample MC D  UCS ~ Depth Soil
ft No. Type SPT % pcf psf WL fit Description

Dark brown clayey silt and fine sand

(SM), damp

Trace of sand

Sandy after 4!
4.5

Siity clay (ML-CL), moist after 1.5'

5 Brown slightly silty fine sand (SP),

damp

'lllllllllll



PATZIG TESTING LABORATORIES CO. INC.

(515) 266-5101 3922 DELAWARE AVENUE DES MOINES, IOWA 50313
LOG OF TEST BORING Las. N 196959
Boring No BA 6

Date Drilled___7/29/80 Project Lagoon System Borrow Site

Surface Elevation 62.0' Ames Munici | Power Plant

Depth Drilled 10" Client of Ames

Driliing Method 6" CFA c o Lutz y in

Depth to Wate 9.5  ft @ completion (V), ft @ hrs.(¥),— ft@ hrs.
Depth Sample .. MC D ucs Depth Soil

ft No 1ype % pct psf WL ft Description

- Dark brown clayey sandy silt (SM-ML),
damp

Silty clay (ML-CL), moist after 1!
Trace of sand

5 - 4.5
—_ rown silty um fine sand SM-SP ,
- moist
Wet after 8'



PATZIG TESTING LABORATORIES CO. INC,

(515) 266-5101 3922 DELAWARE AVENUE DES MOINES, IOWA 50313

LOG OF TEST BORING LaB. NO

Boring No BA 7

Date Drill 7/29/80 Project Lagoon System Borrow Site
Surface Elevation 61.6" Ames Municipal Power Plant
Depth Drilled 10! Client Ci 5
Drilling Method ____6" CFA , B
Depth to WaterOry=10 ft @ completion (v), ft @ hrs. (¥ ft@
€ MC D ucs Depth Solil
DethJth No SPT % pcf psf wL frt) Description

Dark brown clayey sandy silt

damp

196959

(ML),

hrs.

Very silty and fine sandy clay (ML),

after 1!

—

Dark brown fto brown very silty sandy cla

(CLY, after 3!

Brown fine sand (SP), damp

10 10



PATZIG TESTING LABORATORIES CO. INC.

(515) 266-5101 3922 DELAWARE AVENUE DES MOINES, 10WA 50313

LOG OF TEST BORING Las.No 196959

Boring No. BA 8

Date Dril 7 80 Project La N S stem Borrow Site

Surface Elevation __62.9" an

Depth Drilled 10! Client

Dritling Method __6" CFA

Depth to Water D =10 it @ completion (7), ft @ hrs.(¥ ft@ hrs,
De Sample MC D ucs Depth i

ﬁth No. SPT % pcf psf WL 5 Desgggﬁon

Dark brown clayey silt and medium fine
sand (SM-ML)

Dark brown to brown silty and fine sanJ[
clay (ML-CL) after 3!

Brown silty ciay (CL) after 4.5'

7.5
n medium fine sand {SW), moist
Clayey seams



PATZIG TESTING LABORATORIES CO. INC.

(515) 266-5101

3922 DELAWARE AVENUE

LOG OF TEST BORING

DES MOINES, I0WA 50313

LAB 196959

Boring BA 9
Date Drilled 7/29/80 Project Ladoon System Borrow Site
Surface Elevation __63.4" Ames Municipal Power Plant
Depth Drilled 10! Client Citv of Ames
Drilling Method __6"" CFA c/o Lutz. Dailv. & Brain
Depth to WaterDry-10 ft @ completion (V), ft @ hrs.(V), ft@ hrs.
Depth Sample oo MC D UCS i Depth Soil
ft No. Type % pcf psf ft Description
_ Dark brown clayey silt and fine sand
- (ML), damp
: Silty and fine sandy clay, moist after
— 2!
- Silty clay (CL), moist after 4!
5_
B 6
_ Dark brown clayey fine sand fo silty
_ fine sand (SM-SP) after 8'
10 10



PATZIG TESTING LABORATORIES CO. INC.

(515) 266-5101

Date Drill

Surface Elevation
Depth Drilled 15"
Drilling Method "

Depth to Water_8.2

Sample

No. SPT

Depth
ft

3922 DELAWARE AVENUE DES MOINES, IOWA 50313
LOG OF TEST BORING Lag. o 196959
Boring No 13
Project S m
Ames Municipal Power Plant
Client Cityv Ames
c/o tz, v. & Br n
ft @ completion (V/), ft @ hrs.{¥), ft@ hrs
MC D ucs Depth Soil
% pcf psf ft Description
Dark brown very s ty ¢ ay tfo s Ty c ay
(CL), damp
Moist after 1!

Dark brown to brown clayey silt (ML-CL)
after 6!
Brown after 7'

9.5
Brown c ayey silt and fine sand (ML

8 moist

Brown medium f ne sand (SP), sa rated



PATZIG TESTING LABORATORIES CO. INC.

(515) 266-5101 3922 DELAWARE AVENUE DES MOINES, 1O0WA 50313

LOG OF TEST BORING Lag. NO. 196959

Boring No. 14

Date Dril 8 27/80 Project tem

Surface Elevation ©61.7 Ames Munic pal Power Plant

Depth Drilled 157 Client it of s

Drilling Method ___ 6" CFA z Dail &

Depth to Water 8 ft @ completion (), ft @ hrs.(¥),— ft@ hrs.
Depth Sample oo MC D UCS n Depth Soil

ft  No. Type % pcf psf £t Description

Dark brown silty clay L, mo st

Dark brown to brown after 4.5

Brown clayey silt after 5.5'

Very moist after 7'
Sandy (ML-SM) after 7.2'

. 9.5
0 Brown med um fine san P), wet

Coarse after 12!



PATZIG TESTING LABORATORIES CO. INC.

(515) 266-5101 3922 DELAWARE AVENUE DES MOINES, IOWA 50313
LOG OF TEST BORING LaB. No 196959
Boring N 15
Date Drilled 8/27/80 Project lLaaocon Svstem
Surface Elevation 63.4" Ames Municipal r Plant
Depth Drilled 15! Client Citv of Ames
Drilling Method 6" CFA c/o Lutz Dailv. & Brain
Depth to Water 8 ft @ completion (%), ft @ hrs.(VY), ft@ hrs
Depth Sample . MC D UCS a1 Depth Soil
ft No. Type % pcf psf ft Description

Dark brown clayey silf and fine sand
(ML~-SM), damp
Moist after 1!

5 Dark brown to brown silty clay (CL),
- after 5!
T \V/
- 9
- Brown slightly clayey s T and fine san
10 (ML-SM), very moist
11.5

Brown medium coarse sand SW),



PATZIG TESTING LABORATORIES.CO. INC.

(515) 266-5101 3922 DELAWARE AVENUE DES MOINES, IOWA 50313
LOG OF TEST BORING Las.No 196959
Boring 16
Date Dril Project Lagoon System
Surface Elevation . Ames Municipal Power Plant
Depth Drilled 15! Client Citv of Ames
Drilling Method _6'"_CrA
Depth to Water___ ¥ ft @ completion (), ft @ hrs.(V), tt@ rs.
Depth Sample . MC D ucs Depth Soil
ft No Type T % pct psf wtL ft Description

Dark brown very silty and fine sandy
clay (CL), damp
Moist after 1'

Dark brown to brown after 4.5'

5—
- _ 5.5
- Brown clayey silt and fine sand ( ),
- moist
- Light gray-brown after 7'
- 9
- Red-brown medium sand, ) moist
10
- Brown after 10' and wet
15 15

*Caved and dry @ 9'
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Patzig Testing Laboratories Co., Inc.

Des Moines, lowa
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