APPENDIX B

SOIL TEST LABORATORY RESULTS



James H. Stewart and Associates, Inc.
Consulting Engineers and Surveyors

June 19, 1981

Mr. Maurice Lutkin
Water, Waste & Land
1311 South College
Fort Collins, CO B0524

Dear Mr. Lutkin:

INTRODUCTION:

This letter report presents the results of our soil chemical analysis
for various constituents for Water, Waste & Land.

PURPOSE & SCOPE:

The scope of our work determined the total dissolved solids, electric
conductivity, pH, calcium, magnesium, sodium, bicarbonate, carbonate,
sulfate, aluminum oxide, irom oxide, silica oxide, and moisture content.

INVESTIGATION & PROCEDURES:

Grab samples by Water, Waste & Land, Ltd., of soil were taken to our
laboratory in Fort Collins, Colorado. They are listed with their numbers
as shown on Table 1.

All samples were received at our laboratory and tested and analyzed
in accordance with the latest editions of the following standards:

1. Standard Methods for Examipation of Water and Wastewater, 15th
Edition, 1980, APHA, AWWA, WPCF.

2. Soil Chemical Apalysis - Advance Course, by M.L. Jackson, Univeristy
of Wisconsin at Madison, 1978.

3. Agricultural Handbook No. 60, USDA, Aug., 1969.

All samples were rumn in multiple tests to verify our results and
tested against various standards. Our work and procedures were closely
supervised by key personnel and control charts were utilized to maintain
a checking consiatency for individual determinations.

RESULTS:
See Tables 1, 2, 3, and 4.

DISCUSSION:

The various levels of total dissolved solids and electric conductivity
seemed high at various points but were within the normal range for soils.
In Table 3, the iron oxide numbers seemed unusually high for clay type
materials but we rechecked that number three times and came up with a 3%
variance, therefore, we feel confident about the value.
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Mr. Maurice Lutkin
June 19, 1981
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LIMITATIONS:

This report has been prepared to aid in the analysis of soil to Water
Waste and Land Ltd.. The findings are based upon Water, Waste & Land Ltd.,
grab samples. Environmental conditions and other factors might influence
the characteristics of these values. If variation from the conditions
presented in this report are encountered during subsequent handling, this

report should be reevaluated.

We appreciate the opportunity of working with you on this project. If
you have any questions regarding this report, please call.

Sincerely,
JAMES H. STEWART AND ASSORIATES, INC.

. A

David R. Stewart, Director
Environmental Laboratory

DRS/cif
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TABLE I

WWaL SAMPLE SIZE TOTAL DISSOLVED ELECTRIC pH
No. SOLIDS CONDUCTIVITY
Sat. 5:1 Sat. 5:1 Sat. 5:1 Sat. 5:1
1-§ 150.09 20.00 7.0 11.2 1100 258 8.15 7.81
1-6" 150.48 20.00 - 5.0 10.0 565 245 7.52 8.19
2-S 150.24 20.07 9.7 8.0 305 122 8.18 7.75
2-6" 150.15 20.11 6.1 10.1 305 136 8.23 8.46
3-5 150.06 20.03 3.6 8.2 544 57 8.36 8.38
3-6" 150.04 20.04 -5.0 11.8 345 190 8.19 8.28
4-S 150.01 20.04 10.7 38.7 1090 1160 8.09 7.58
4-6" 150.01 20.01 9.9 26.0 884 816 7.63 7.77
5-S 150.02 20.08 12.3 32.7 3200 865 7.62 7.93
5-6" 150.01 20.09 7.1 16.1 2580 370 8.13 8.59
6-S 150.02 20.05 21.8 22.3 5580 675 7.36 7.90
6-6" 150.03 20.03 3.4 19.0 2690 57N 7.79 8.09
7-8 150.01 20.05 7.9 12.4 2450 313 8.23 8.04
7-6" 150.02 20.00 5.2 10.2 1330 218 B.00 8.03
8-S 150.00 20.08 13.8 16.1 2580 422 7.70 8.03
8-6" 150.04 20.00 7.0 13.2 1960 272 7.64 8.10
9-S 150.00 20.14 5.2 8.5 1360 163 8.11 8.04
9-6" 150.01 20.14 8.3 22.4 2230 394 8.04 7.91
10-S 150.00 20.09 8.2 10.0 2480 450 7.95 7.38
10-6" 150.02 20.06 7.9 12.4 2670 476 8.54 7.48
11-S 150.03 20.10 12.3 14.9 1140 380 8.26 8.17
11-4 140.85 20.15 5.3 5.4 73 136 65.97 8.81
12-S 150.02 20.15 3.5 3.8 544 136 8.19 7.73
12-6" 150.02 20.05 5.3 4.6 1010 354 8.32 7.44
13-TS 150.03 20.04 12.2 7.8 2770 476 6.45 7.30
14-TS 150.02 20.02 9.8 7.4 2720 326 7.10 7-41
15-5 150.02 20.06 9.1 '14.2 2120 571 6.92 7.87
16-S 150.00 20.17 40.3 53.5 8840 2040 7.23 6.99
16-6" 153.96 20.06 16.0 25.8 3400 967 8.40 7.26
17-S 151.23 20.03 27.9 112.1 4080 4490 8.20 7.35
18-S 150.01 20.00 9.3 10.6 980 517 7.38 8.38
18-6" 150.04 20.03 6.0 8.0 925 354 7.52 7.64
19-5 150.00 20.08 3.4 6.0 190 245 8.04 8.07
20-S 125.74 15.01 7.5 16.5 585 484 7.83 7.42
20-6" 150.09 15.00 4.8 9.6 381 160 7.72 8.57
21-8 85.09 20.03 6.0 8.6 299 199 8.02 7.56
21-6" 150.35 20.04 4.4 9.6 490 152 7.80 8.91
22-8 85.26 20.04 9.8 9.2 340 155 8.03 7.71
22-6" 150.21 20.00 2.1 8.8 299 158 7.91 8.1
Note: Units of Sample Size - Grams

Units of TDS
Units of EC

~ mg/1/gm of soil
- umho/cm

TOS values in Table 2.2 were obta1ned by multiplying Sample Size by

TDS value above.



TABLE II

Magnesium
Saturated Sodium Bicarbonate
Calcium ~~ °~ 5:1 Dilution Saturated Saturated
Saturated 5:1 Dilution  mg/1 5:1 Dilution 5:1 Dilution
WWaL  JHSGA mg/1 of of Mg per mg/1l of Na meg/1l of HCO,
No. No. Ca per gm of soil gm of soil per gm of soil per gm of soil
5-S 2474-1-9 7.6 4.4 1.31 0.86 1.49 1.21 0.04 0.09 .
11-5 2474-1-21 10.0 1.2 0.25 0.39 0.34 0.39 0.03 0.14
14-TS 2474-1-25 2.6 1.6 0.53 0.27 0.58 0.31 0.04 0.11
15-5 2474-1-27 1.5 1.6 0.66 0.77 0.88 -1.84 0.06 0.14
Carbonate Sulfate
Saturated 5:1 Dilution Saturated 5:1 Dilution
mg/l of COq per gm of soil mg/l of SO; per gm of soil
55 2474-1-9 0 0 11.7 11.0
11-5 2474-1-21 0 0 3.3 3.5
14-TS 2474-1-26 )] 0 9.3 4.8
15-§ 2474-1-27 0 0 8.3 8.0




TABLE IIIX

Aluminum Oxide

Silica Oxide
Iron Oxide mg/l of

WW&L JHS&A mg of Al;04/ mg/1l of Fey03  S1i07; per
No. No. gm of soil per gm of soil gm of soil
13-TS | 2474-1-25 " 6.5 138.1 13.8




TABLE IV

Moisture Content

WL#L 9.84 percent
WL#L17 5.97 percent




James H. Stewart and Associates, Inc.
Consulting Engineers and Surveyors

L'-hofllori':
214 Norih Howes Sirast 301 Lincoln Court

P.O. Box 429 Q P.O.Box 429
Fort Collins, Colorado 80522 Fon Colling, Colorado 80522
(303) 482-931 (303) 484-8309

July 10, 1981

Job Number 2474-2-93

Mr. Lyle Davis

Water Waste & Land, Inc.
Consulting Engineers & Sclentists
1311 South College Avenue

Fort Collins, Colorado 80524
Dear Mr. Davis:

Subject: Hydrometer Testing for Clay, Silt, and Sand Fractions

INTRODUCTION:

This letter report presents the results of our hydrometer testing for the
clay, silt, and sand fractious of various samples supplied by Water Waste
& Land, Inc.

INVESTIGATION & PROCEDURE:

Grab samples by Water Waste & Land, Inc. of soil were taken to our labo—
ratory in Fort Collins, Colorado. They are listed with their asscciated

numbers in Table 1.

All samples were received in our laboratory and tested and analyzed in
accordance with ASTM D 422-80. Our work and procedures were closely
supervised -by key persomnel and control charts were utilized to maintain
a checking consistency for individual determinations.

RESULTS:

Please see Table 1 and Figures 1 through 5.

LIMITATIONS:

This report has been compared to aid in the classification of variocus
clay, silt, and sand fractions of soil. These findings are based upon

Water Waste & Land, Inc. grab samples. The environmental conditions
and other factors might influence the characteristics of these soils. If
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variations from the conditiona preasented in cthis report are encountered '

during subsequent handling, this report should be reevaluated.

We appreciate the opportunity of working with you on this project. If
you have any questions regarding this report, please call.

Sincerely,

JAMES H. STEWA%IHAND ASSOCTIATES, INC.
- B ;
Vs e
David R. Stewart, Director '
Enviréonmental Laboratory

7

DRS/clc
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JHS Sample No. WWL Sample No. % Sand % Silt % Clay

s,

2474-2-1 3s ?5 23 22
2472-2-2 5s 65 13 22
2472-2-3 8s 43 17 40
2474-2-4 10s 67 15 18

2474-2-5 l6s 49 20 31
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