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MEMORANDUM
SUMMARY OF FIRST ROUND GROUND WATER

SAMPLING CHEMICAL RESULTS

Algoma Landfill Remedial Investigation
Algoma, Wisconsin

March 27, 1989

USEPA Docket No. V-W-87-C-036

Prepared by: RMT, Inc.

This memorandum summarizes the results of chemical analyses from the

first round of ground water sampling at the Algoma Landfill, Algoma,

Wisconsin. The memorandum is provided by the Respondents and RMT as

agreed during the July 21, 1988, meeting in Algoma, Wisconsin attended by

the Respondents, RMT, the USEPA, and the WDNR.

Objective

The objective of this memorandum is to present the first round of

sampling results for the monitoring well and private residence well

samples collected during the last week of January 1989. The memorandum

includes a discussion of the results and recommendations for the

analytical program for the second sampling round.

Discuaiion

The analytical results from the first round of ground water sampling

were received by RMT during the week of March 6, 1989. Detected

parameters are listed in Tables 1 through 4.
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The results from the volatile organic compound (VOC) analyses on the

monitoring well and private residence well samples are presented in

Table 1. These results show that only OW-10 had a concentration of a VOC

that was above the instrument detection limit and was significantly above

the concentration measured in an associated blank. There were no VOCs

reported in residential wells, with the exception of methylene chloride,

a laboratory contaminant.

The VOC in OW-10 was 1,1,1-trichloroethane (TCA) at a concentration

of 18 ug/1. All other reported concentrations were below instrument

detection limits or were found in comparable concentrations in the blank.

Benzene was reported in two samples (OW-5R and OW-9) as well as the

duplicate of one of these samples (OW-9 duplicate) at concentrations of

1 and 2 ug/1, below the instrument detection limits (IDL). Benzene had

previously been reported in OW-9 at a concentration of 3.9 ug/1.

Chloroethane was detected in three samples (OW-4, OW-5R, and OW-9) at

concentrations below the IDL.

The wells with reported concentrations that are not associated with

laboratory blanks are all downgradient from the landfill. Methylene

chloride was found in all samples and blanks. Acetone was reported in

three samples and a laboratory method blank, which had the highest

concentration. Chloroform was reported in four samples, a trip blank, and

a laboratory method blank. Bromoform, toluene, and 4-methyl-2-pentanone

were reported only in the laboratory method blank. Tentatively identified

compounds (TIC) were noted in the samples from wells OW-5R, OW-6A, and OW-

15 at estimated concentrations less than or equal to 11 ug/1. All three

wells are downgradient at the disposal areas. The previously reported
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occurrence of 2-butanone and xylenes was not confirmed by this round of

sampling.

The results from the acid/base/neutral (A/B/N) organics analyses on

the monitoring well samples are presented in Table 2. The monitoring

wells installed in October 1988 showed no detectable concentrations of

A/B/N organics. The observation wells installed prior to the RI appear

to be glued Schedule 20 PVC casing, except observation well OW-5R, which

was built at a later date and is constructed of threaded Schedule 40 PVC.

Butylbenzylphthalate was reported above the IDL from two pre-RI wells (OW-

4 and OW-9) and diethylphthalate was reported below the IDL in one pre-RI

well (OW-5R). These are phthalate esters which occur in a wide variety

of materials as plasticizers. The USEPA has recognized the potential for

laboratory contamination of samples by phthalate esters and it allows the

phthalate concentration in laboratory method blanks at a level five times

greater than any other A/B/N organic (USEPA, 1988). No other A/B/N

organics were detected above quantitation limits in the monitoring wells.

Several tentatively identified compounds were reported by the laboratory

in their report, most as unknown compounds and all below the IDL.

The results from the pesticides/PCBs analysis of the monitoring well

samples indicate that no samples had detectable concentrations of these

constituents. These results are presented in Table 3.

The results from the Target Analyte List (TAL) inorganic constituent

and cyanide analyses of the monitoring well samples are presented in Table

4. The results show that two wells had detectable levels of cyanide and

of those two, the background well (OW-14) had the highest concentration

(38.70 ug/1).
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Review of the laboratory QC data indicates that there were

consistent problems in analyzing antimony and chromium (laboratory

duplicates were not within control limits for 97 percent of samples with

quantifiable concentrations). Analyses for sodium were qualified as

estimated ("E") because the concentrations for diluted and undiluted

aliquots differed by more than 10 percent. The bold-printed values in

Table 4 represent the metal concentrations greater than background (OW-

14) for both filtered and unfiltered samples. USEPA Maximum Contaminant

Levels (40 CFR Part 141) were exceeded one time each for cadmium (12.1

ug/1 at OW-4A) and mercury (1.2 ug/1 at OW-11) in filtered ground water

samples. Six of the seven MCL inorganics with reliable analyses (i.e.,

excluding chromium) were also observed above background values as defined

by the concentrations reported for OW-14. The seventh constituent

(selenium) was not detected. Of the remaining inorganic constituents of

the TAL, only thallium was not reported above the background value from

OW-14 at least once. The presence of any constituent above a single

background value does not necessarily signify that these constituents have

been released from the disposal areas.

Recommendations

Based on the discussion and interpretation of the first round

results presented above, recommendations for the second round of ground

water sampling from monitoring and residential wells at the Algoma

Landfill are as follows:

1. Analyze the volatile organic compounds of the Target Compound
List and the inorganic constituents (filtered samples only)
of the Target Analyte List. This is in accordance with the
agreement reached between the USEPA, WDNR, and the Respondents
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during the meeting on July 21, 1988, whereby concentrations
relative to the background value were to be used to define the
second round sampling program.

2. Delete the following analyses for the second sampling round:

a. Pesticides/PCBs - No detectable level of these were
found in any of the samples.

b. Cyanide - This parameter was only detected in two wells.
The downgradient concentration (28.30 ug/1 at OW-15) was
lower than the upgradient/background concentration
(38.70 ug/1 at OW-14).

c. A/B/N Organics - None of these compounds were detected,
except for phthalate ester at wells OW-4, OW-5R, and OW-
9 and TICs.

3. Delete the pore gas survey, based on the VOCs results from the
first round monitoring well samples. No VOCs were detected
at concentrations above the IDLs, except for the isolated
occurrence of TCA at OW-10.

4. Discharge the purge water collected during the second sampling
round onto the ground near the purged well.

5. Discharge the purge water (approximately 200 gallons)
previously collected during the first sampling round, and
presently stored in four 55-gallon drums on-site, onto the
ground near the storage area.

References

USEPA, 1988. Contract Laboratory Program Statement of Work for Organic
Analysis, February 1988.
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TABLE 1
SUMMARY OF VOC ANALYSES

Ground Water Matrix (Monitorine Well)

Instrument
Sampling
Location

ALOW-04-01

ALOW-5R-01

ALOW-6A-01

ALOW- 9 -01

ALOW-D01
(ALOW-9-01)

ALOW- 10 -01

ALOW-11-01

ALOW- 12 -01

ALOW- 13 -01

ALOW- 14 -01

ALOW- 15 -01

Parameter Detected

Chloroe thane
Methylene chloride

Chloroe thane
Methylene chloride
Benzene
TIC : Ethane ,1,1' -oxybis
TIC: unknown

Methylene chloride
Acetone
Chloroform
TIC: Unknown

Methylene chloride
Benzene

Chloroe thane
Methylene chloride
Benzene

Methylene chloride
1 , 1 , 1-Trichloroethane
1 , 1-Dichlorethane

Methylene chloride
1,1, 1-Trichloroethane
Chloroform

Methylene chloride
Chloroform

Methylene chloride
Acetone

Methylene chloride

Methylene chloride
Acetone
Chloroform
TIC:1 Propanol

Concentration
(ue/1)

3J
3BJ

3J
4BJ
2J
11J
8J

5B
16B
7B
6J

3BJ
1J

2J
2BJ
U

5B
18
2J

3BJY
2J
4BJ

3BJ
4BJ

6B
3J

3BJ

4BJ
14B
6B
8J

Detection Limit
Cue/1)

5
5

5
5
5

5
10
5

5
5

5
5
5

5
5
5

5
5
5

5
5

5
10

5

5
10
5
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TABLE 1
SUMMARY OF VOC ANALYSES

(Continued)

Ground Water Matrix (Private Residence)

Sampling
Location Parameter Detected

ALPW-01-01 None

ALPW-02-01 Methylene chloride

ALPW-03-01 None

ALPW-04-01 None

ALPW-D01 Methylene chloride
(ALPW-04-01)

ALPW-05-01 Methylene chloride

Concentration
Cue/1)

IB

IB

IB

Instrument
Detection Limit

(ug/1)

NOTES:

1. ALOW-D01 is the duplicate of ALOW-9-01.

2. ALPW-D01 is the duplicate of ALPW-04-01.

3. Abbreviations:

J - Indicates an estimated value.

B - Analyte found in the associated blank as well as in the sample.

Y - Computer system has been over-ridden by a manual integration of peak
area and a manual calculation of compound concentration.
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TABLE 2
SUMMARY OF A/B/N ORGANIC ANALYSES

Ground Water Matrix (Monitoring Well)

Sampling
Location

ALOW-4-01

ALOW-5R-01

ALOW-6A-01

ALOW-9-01

ALOW-DO1

ALOW-10-01

ALOW-11-01

ALOW-12-01

ALOW-13-01

ALOW-14-01

ALOW-15-01

Parameter Detected

Butylbenzylphthalate
TIC:Unknown
TIC:Unknown

Diethylphthalate
TIC:Unknown
TIC:Unknown
TIC:Unknown
TIC:Unknown

TIC:Unknown

Butylbenzylphthalate
TIC:dibutoxymethanol
TIC:Unknown acid

Butylbenzylphthalate
TIC:Unknown
TIC:Dibutoxymethanol
TIC:Dodecanoic acid

None

None

None

None

None

None

Concentration
(ug/1)

21
8J
10J

3J
12J
8J
8J
8J

18 J

22
8J
10J

21
8J
8J
12J

Instrument
Detection Limit

(ug/1)

10

10

10

10

NOTES:

1. ALOW-D01 is the duplicate of ALOW-9-01.

2. ALPW-D01 is the duplicate of ALPW-04-01.

3. Abbreviations:
J - Indicates an estimated value.
B - Analyte found in the associated blank as well as in the sample.
Y - Computer system has been over-ridden by a manual integration of peak

area and a manual calculation of compound concentration.
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TABLE 3
SUMMARY OF PESTICIDES/PCBs ANALYSES

Ground Water Matrix (Monitoring Well)

Sampling
Location

ALOW-4-01

ALOW-5R-01

ALOW-6A-01

ALOW-9-^01

ALOW-D01

ALOW-10-01

ALOW-11-01

ALOW-12-01

ALOW-13-01

ALOW-14-01

ALOW-15-01

Detected

None

None

None

None

None

None

None

None

None

None

None

NOTES:

1. ALOW-D01 is the duplicate of ALOW-9-01.

2. ALPW-D01 is the duplicate of ALPW-04-01.

3. Abbreviations:

J - Indicates an estimated value.

B - Analyte found in the associated blank as well as in the sample.

Y - Computer system has been over-ridden by a manual integration of peak
area and a manual calculation of compound concentration.
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TABLE 4
SUMMARY OF INORGANIC ANALYSES

Concentrations (ug/1)
ALOW-6A-01

Parameter

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

alcium

'Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

lenium

"ilver

Sodium

Thallium

Vanadium

Zinc

Cyanide

NOTES : *
B

E
S
W
NA

Filtered

72.70B

ALOW-D01
Unfiltered Filtered Unfiltered

891

83

40

1

12

76,100.00 152,000

16.50*

11.10B

26. SOB

41

2,900

6

33,900.00 74,500

7.30B

21.700.00B

7.00B

3, 750. OOBE

15.70B

23.90

NA

417

0

2,150

12

3,770

57

.00

.30*

.70B

.606

.10

.00 90,

.60

.00 9,

.40

.00 52,

.00

.60

.OOB 10,

.10

.OOBE 23,

.10

72.

119.

3.

72.

1.

7.

500.

24.

31.

31.

180.

2.

800.

198.

600.

600.

25.

32.

NA

- Duplicate samples not within control
- Reported value is less than contract
instrument detection limit.

70B

00*

20B

SOB

OOB

40

00 121

80*

30B

10

00 10

70B

90 68

00

•

00 10

OOE 27

70B

40

392

55

3

68

8

,000

16

19

,700

3

,000

240

,800

13

,200

90

.00

.OOB

.608

. 10B

.10

.00

.50

.308

.00

.408

.00 36

.00

.00 1

.30

.OOE 2

.50

limits,
required detection

. ALOW- 14 -01
Filtered

121

62

.OOB

.10*

69,500.00

24

164

,100

18

,160

8

,320

16

NA

.10B

.00

.00

.20

.OOB

.OOB

.OOBE

.60B

limit but

Unfiltered

2,470.

254.

209.

2.

15.

400,000.

14.

45.

3,220.

2.

150,000.

808.

31.

1,780.

17.

2,470.

21.

55.

38.

greater

00

00*

00

30B

10

00

50*

80

00

70B

00

00

60B

OOB

10

OOBE

90B

20

70

than

- The reported value is estimated because of the presence of interferences.
- The reported value was determined by method of standard additions .
- Post-digestion spike for furnace AA analysis is out of control limits.
- No analysis performed.
- Where no value is reported, the constituent was not detected above the IDL.
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TABLE 4
SUMMARY OF INORGANIC ANALYSES

(Continued)

Concentrations (ug/1)
ALOW-4A-01

Parameter

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

dlcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

lenium

Silver

Sodium

Thallium

Vanadium

Zinc

Cyanide

NOTES: * -
B -

E -
S -
w -

NA -

ALOW-5R-01 ALOW- 13-01
Filtered Unfiltered Filtered Unfiltered Filtered

84. SOB

70.90*

1.30B

12.10

120,000.00

17 . 30*

14.40B

136.00

68,000.00

393.00

1,240. OOB

17.10

18, 100. OOE

NA

1,330

192

54

1

12

244 , 000

17

32

2740

3

127,000

592

31

1,500

10

18,500

17

34

.00

.00

.608

.808

.10

.00 114,

.30*

.80

.00 12,

.208

.00 92,

.00

.608

.OOB 25,

.00

.00 66,

.108

.60

133.

206.

122.

1.

9.

000.

22.

200.

000.

131.

300.

12.

200.

26.

NA

OOB 1

00*

OOB

SOB

70

00 284

30B

00 26

00 159

00

00 27

10

OOE 69

60

,720

291

7

179

1

16

,000

33

,000

18

,000

675

,200

14

,800

51

46

.00

.00

.608

.OOB

. SOB

.70

.00 94,

.40

.00

.205

.00 38,

.00

.00 2,

.30

.00 8,

.00

.30

88

166

4

400

13

19

60

200

184

740

8

830

NA

.908

.OOB

.508

.00

.70*

.208

.508

.00

.00

.OOB

.OOB

.00

Unfiltered

1,240.

121.

206.

1.

8.

164,000.

14.

45.

4,210.

3.

69,800.

347.

30.

3,230.

11.

7,530.

24.

56.

00

00

00

20B

70

00

50*

80

00

40B

00

00

OOB

OOB

00

00

70B

10

Duplicate samples not within control limits.
Reported value is less than contract required detection limit but greater than
instrument detection limit.
The reported value is estimated because of the presence of interferences .
The reported value was determined by method of standard additions.
Post-digestion spike for furnace AA analysis is out of control limits.
No analysis performed.
Where no value is reported, the constituent was not detected above the IDL.
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TABLE 4
SUMMARY OF INORGANIC ANALYSES

(Continued)

Concentrations (ug/1)

Parameter

Aluminum

Ant imony

Arsenic

Barium

Beryllium

Cadmium

alcium

"hromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

lenium

ilver

Sodium

Thallium

Vanadium

Zinc

Cyanide

NOTES : *
B

E
S
w
NA

ALOW-9-01 ALOW- 10-1 ALOW-F01
Filtered Unfiltered Filtered Unfiltered Filtered

64. SOB 222.00 126. OOB 2,020.00

90.40* 99.30* 277.00*

4.20B 3.40B 4. SOB

74.70B 67. OOB 47.60B 174. OOB

1.10B l.OOB 1.70B 2. SOB

5.60 12.10 5.60 12.60

95,000.00 101,000.00 141,000.00 466,000.00 93.40B

20.50* 16.10

38. SOB

16.70B 17.90B 19. SOB 56.50 8.00

9,470.00 9,660.00 297.00 4,960.00

3.00 2.95BW 2. OOB

52,500.00 58,000.00 45,700.00 156,000.00

200.00 218.00 344.00 1360.00

0.70

26.90B

11,200.00 9,820.00 2, 640. OOB 2 ,760. OOB

7. OOB 11.30 16.30

27, 000. OOE 22, 300. OOE 8, 490. OOE 8, 430. OOE 289. OOBE

17.10B 16.20B

35.20 49.30 24.10 148.00 19.40B

NA NA NA

- Duplicate samples not within control limits.
- Reported value is less than contract required detection limit but greater than
instrument detection limit.

- The reported value is estimated because of the presence of interferences .
- The reported value was determined by method of standard additions.
- Post-digestion spike for furnace AA analysis is out of control limits.
- No analysis performed.
- Where no value is reported, the constituent was not detected above the IDL.
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TABLE 4
SUMMARY OF INORGANIC ANALYSES

(Continued)

Concentrations (ug/1)

Parameter

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

.lenium

Silver

Sodium

Thallium

Vanadium

Zinc

Cyanide

NOTES : *
B

E
S
W
NA

ALOW-15-01 ALOW-12-01 ALOW-11-01
Filtered Unfiltered Filtered Unfiltered Filtered Unfiltered

332.00 11,100.00 60.60B 73.70B

92.20* 234.00* 142.00* 76.20*

3. SOB

274.00 41.20B 42.20B

1.20B 2.30B 1.90B 1.90B

6.20 15.60 6.80 7.60 4. SOB

83,900.00 333,000.00 34,700.00 35,500.00 65,900.00 68,500.00

31.90* 20.80* 15.80* 12.60*

13.10B 109.00 17.40B 15. OOB 20. OOB 14.40B

771.00 18,700.00 249.00 371.00 25.70B 246.00

2. SOB 9.30 3. OOB 6.20 2. SOB

42,300.00 152,000.00 30,300.00 30,500.00 33,300.00 36,200.00

104.00 1,760.00 23.40 32.80 6. OOB 11.10B

1.20 1.20

40.90

1,820. OOB 4,730.008 1,690. OOB 1,670.008 898. OOB 1,080. OOB

6. OOB 20.10 8. OOB 6. OOB

5, 710. OOE 6, 060. OOE 9, 520. OOE 10, 500. OOE 3, 500. OOBE 4, 090. OOBE

41.90B

22.70 171.00 47.80 227.00 21.10 51.50

NA 28.30 NA NA

- Duplicate samples not within control limits.
- Reported value is less than contract required detection limit but greater than
instrument detection limit.

- The reported value is estimated because of the presence of interferences.
- The reported value was determined by method of standard additions.
- Post-digestion spike for furnace AA analysis is out of control limits.
- No analysis performed.
- Where no value is reported, the constituent was not detected above the IDL.
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TECHNICAL MEMORANDUM
LANDFILL COVER EVALUATION AND TESTING

SUMMARY OF FINDINGS

ALGOMA LANDFILL REMEDIAL INVESTIGATION
ALGOMA, WISCONSIN

FEBRUARY 1989

USEPA DOCKET NO. V-W-87-C-036

PREPARED BY
RMT, INC.

Objectives;

The landfill cover evaluation and testing were performed to

evaluate the physical characteristics of the cover material of the

Landfill Disposal Area (LDA), North Disposal Area (NDA), and South

Disposal Area (SDA). No samples were collected from the NDA and SDA.

The NDA and SDA were found to have no cover material; therefore,

fill/refuse is exposed at the ground surface.

Sections 4 and 7.8 of the Workplan provide additional descriptions

of the site, the RI objectives, and the role that the landfill cover

evaluation and testing play in the investigation.

Plan Implementation;

The landfill cover samples were collected on October 12, 1988

(Figure 1). A description of the fieldwork was summarized in the

Fieldwork Summary Technical Memorandum submitted to the USEPA and VTDNR

on October 28, 1988. The samples were held by RMT from October 1988

until approval by USEPA of the testing program in December 1988.

Results from the testing program were received on January 24, 1989, and

are presented in this technical memorandum.

1493.40 101:RTA:algo0208 • 1



SITE ACCESS ROAD-.-

LEGEND
CML-1 -£- LOA COVER MATERIAL SAMPLING LOCATION

OW-2 4- EXISTING OBSERVATION WELL (APPROX. LOCATION!

OW-10 • RI/FS OBSERVATION WELL (APPROX. LOCATION)

G-1 JS EXISTING QAS PROBE (APPROX. LOCATIONS

APPARENT EXTENT OF DISPOSAL AREAS

CML-2
OW-3

LANDFILL DISPOSAL
AREA (LDA)

CML-3

CML-6

CML-9

CML-9/TCML-9B
OW-5A

OW-!

FIGURE 1



The Shelby tubes collected on the LDA (Table 1) were opened on

January 4, 1989, at the RMT Soil Laboratory. At that time it became

evident that, due to the large amount of gravel in the cover material as

well as its dryness, most of the samples were disturbed and, therefore,

unusable for the falling head permeability test. Out of the ten (10)

Shelby tubes opened (ALCL-7 and ALCL-9A were not opened because of poor

recovery - see Table 1), only four tubes had a section of undisturbed

soil long enough to be analyzed for the permeability test. All of the

other samples either showed signs of stress fracturing from pushing the

Shelby tube or had deep grooves cut into them from gravel caught in

front of the tube during sampling. Photographs were taken of the

samples after they had been extruded from the tubes. These photographs

are kept in RMT's technical files.

The four undisturbed sample sections were tested for permeability,

grain size, and Atterberg limits. Samples from all other tubes were

tested for only grain size and Atterberg limits (Table 2). One sample

(ALCL-4) recovered three layers of material, an organic layer (topsoil),

a reddish-brown clayey material (cover material), and a fine sand (final

grade material). A sample of each of these layers was analyzed.

Landfill Cover Testing Results

The uppermost layer of the LDA cover material can be characterized

as being formed of 0.5 to 1.0 feet of an uncompacted light to dark brown

organic sandy silty clay (topsoil) with little gravel (see results for

samples ALCL-2 and ALCL-4). Beneath the topsoil is 1.0 to 1.5 feet
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TABLE 1

SUMMARY OF LANDFILL DISPOSAL AREA COVER SAMPLING

Sample #
Reference

ALCL-1

ALCL-2

ALCL-3

ALCL-4

ALCL-5

ALCL-6

ALCL-7

ALCL-7A

ALCL-8

ALCL-9

ALCL-9A

ALCL-9B

Field

CML-1

CML-2

CML-3

CML-4

CML-5

CML-6

CML-7

CML-7A

CML-8

CML-9

CML-9A

CML-9B

Grid Location*
North

86+00

88+00

86+00

84+00

83+00

84+00

82+00

82+00

81+00

82+00

82+00

82+00

East

32+89

34+10

35+34

32+89

34+10

35+34

32+89

32+89

34+10

35+34

35+34

35+34

Sampling
Interval
(feet)

0.5 -

0.5 -

0.5 -

0.5 -

0.5 -

0.5 -

0.5 -

0.5 -

0.5 -

0.5 -

0.5 -

0.5 -

2.5

2.5

2.5

2.0

2.5

2.5

1.0

1.5

2.0

1.4

1.0

1.8

Sample
Recovered
(feet)

1.2

0.7

1.2

1.5

1.2

1.8

0.5

1.0

1.2

0.8

0.5

1.2

"Refer to Attachment C of the Technical Memorandum for the geophysical
investigation submitted on October 21, 1988, for a site map showing the
survey grid over the landfill.
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TABLE 2

ALGOMA LANDFILL COVER

Grain Size

TESTING PROGRAM SUMMARY

Atterberg Limits Falling Head

Sample ID

ALCL-01

ALCL-02

ALCL-03

ALCL-04

ALCL-05

ALCL-06

ALCL-07(a)

ALCL-08

•ALCL-09(b)

ALCL-10

ALCL-11

Boring

CML-1

CML-2

CML-3

CML-4

CML-5

CML-6

CML-7A

CML-8

CML-9B

CML-4

CML-4

Depth
(feet)

0.5 -

0.5 -

0.5 -

0.5 -

0.5 -

0.5 -

0.5 -

0.5 -

0.5 -

1.0 -

1.8 -

2.5

2.5

2.5

1.0

2.5

2.5

1.5

2.0

1.8

1.8

2.0

Gravel
(%)

7.3

9.4

24.1

7.4

8.5

7.1

15.6

19.1

13.5

27.5

5.2

Sand
(%)

31.0

37.4

30.1

42.4

38.8

39.3

36.2

32.5

33.8

29.0

58.7

Silt
(%)

32.9

31.4

26.0

32.3

26.1

28.3

24.9

24.3

28.3

22.1

24.8

Clay
(%)

28.8

21.7

19.8

17.9

26.6

25.4

23.3

24.1

24.4

21.4

11.3

Limit
U)

27.1

23.6

26.2

27.0

38.4

26.6

32.6

27.8

29.0

29.1

(d)

Limit
(»)

15.0

15.1

16.5

20.1

15.5

14.6

20.0

15.7

16.9

16.2

(d)

Index
(Z)

12.1

8.5

9.7

6.9

12.9

12.0

12.6

12.1

12.1

12.9

(d)

uses
Class

CL

CL

SC

CL-ML

CL

CL

SC

SC

CL

SC

SP-SM

Permeability
cm/sec

1.7 x 10~4

3.0 x 10~6

5.6 x 10~5

7.9 x 10~8

Avg(c) 14.0 35.0 27.7 23.3 28.7 16.6 11.2 CL 6.9 x 10,-6

(a) Referred to in Field Work Summary Technical Memorandum as ALCL-7A.
(b) Referred to in Field Work Summary Technical Memorandum as ALCL-9B.
(c) Average of grain size does not include ALCL-ll since this is the material used for final grade beneath

the cover. The average for permeability is a geometric mean.
(d) Sample not analyzed for Atterberg limits (identified In the field as a sand).
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of compacted reddish-brown silty clay to clayey sand with a trace to

some gravel. The cover material appears to lie on top of an

uncorapacted/loose light brown silty sand (sample ALCL-11) which appears

to be the final grade material. A sample of the final grade material

was only obtained in one boring (CML-4) although the Shelby tubes were

usually pushed into this material. Because of its looseness and lack of

cohesion, this material was usually not retained in the Shelby tube.

This poorly graded silty sand is classified as SP-SM.

The compacted cover material was sampled at all locations, and

eight of the samples were analyzed for grain size and Atterberg

limits. This material contains large (2 to 3 inch-diameter) gravel and

is classified as a clay (CL) to a clayey sand (SC).

The topsoil overlying the compacted cover was analyzed in two

samples (ALCL-02 and ALCL-04). This material is classified as a clay

(CL) to a silty clay (CL-ML). The material is very similar to the

compacted material in nature except for the organic content and the

color.

The four falling head permeability tests were performed on the

least damaged (best) sections of the material collected using the Shelby

tubes. Of these four tests, three were performed on the compacted cover

material, and one test was run on a sample (ALCL-07) consisting of half

cover and half topsoil. The permeability test results ranged from 1.7 x

10 cm/sec to 7.9 x 10 cm/sec with a geometric mean of 6.9 x 10

cm/sec. However, the higher permeability (10~ ) was measured on a CL-

—8classified sample and the lower permeability (10 ) on a SC-classified

sample. This discrepancy can be associated with the poor condition of

1493.40 101:RTA:algo0208 . 6



the samples due to the large amount (an average of 14%) of coarse gravel

in the material and the dryness of the cover at the time of sampling.

Conclusions and Reconeadations

The landfill cover evaluation and testing program identified the

NDA and SDA as lacking a cover over the waste. The LDA has a 1.0- to

1.5-foot-thick compacted clay cover and a 0.5- to 1.0-foot-thick layer

of topsoil. Both materials contain coarse gravel and have an average

51% smaller grain size than the P200. The cover material ranges from a

lean clay with sand (CL) to a clayey sand (SC). The cover material was

tested four times for falling head permeability with a geometric mean

—ft —4
value of 6.9 x 10 cm/sec, and a range between 1.7 x 10 and

7.9 x 10"8 cm/sec.

The objectives of this program were met; therefore, no further

cover material sampling is recommended.
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RUT, I N C .
F-286 (Rl /84:SL- l )

I'KOJ tCT :
I'KO.IECT

S U M M A R Y OF SOILS— QC CHECKED BY ."I.TH'AKttYSES
QA CHECKED

w.o. »-. QQ 12.LI —OATE: /-/6-ea

DATE : S I I K I ' T / OF

;KED BY .- Ap]( DATE : i'i^^i
52.J3 / REQUESTER:"

_̂ TECHNICIAN:' x}̂  ̂

"*V"Sv\̂  SAMPLE

PARAMKTfcK ^^"--̂
N a t u r a l
Mois ture (Z)
S p e c i f i c
G r a v l iy

G r a i n S ize ( Z ) 1

At te rberg
L i m i t s 2

M o i s t u r e /
D e n s i t y (S td ) 3

M o i s t u r e /
D e n s i t y ( M o d ) 3

Dens i ty

,
P e r m e a b i l i t y
( cm/sec )
Org jn i c
Content (Z)
Slu luka^e
L i m i t
Uricouf lued
Si reiigi l»

4LCMI

*£&£*>

P I - 1 Z « ' — ̂ i/
^max - Pcf

Opt . M. - Z

Y max = Pcf

Opt . H. - Z

Y u - Pcf @

<3 Z M

1

X 10"

4LCt-0*

^o f ̂ >
PI - ^^" ^

Y .. cmax = Pcf

Opt . M. = Z
Y max - Pcf

Opt. M. =« Z

0 ?.3 Z M ^

^L\ ^

.-T- X 10" 4

4LCL-63

'̂ 'feT/ 7?i

PI - 9,? (^-'
^ max = Pcf

Opt . M. - Z
Y max =• Pcf

Opt. M. - Z

Y D - Pcf 0

0 Z M

1

X 10"

ALCL-d4

AJ_!.!_/ 42. ̂

LL - 27.0^-—^-
PI - b.Q^—^

Y max - Pcf

Opt. M. - Z

V max - Pcf

Opt. M. - Z

Y D - Pcf 0

0 Z M

1

X 10~

ALCL-dr

Alff, iff-
LL " t-&*i/>''~\\

PI » / 2 , 9^— 'x-
^ max - Pcf

Opt. M. =• Z

Y max =• Pcf

Opt . M. = Z

Y D = Pcf @

0 Z M

1

X 10~

ALCL-C/6

i'̂ -r/ 22s,1
'n I U.O©
^ max = Pcf

Opt . M. » Z

^ max =» Pcf

Opt . M. - Z

0 # ̂  Z M

A / I

I

2

C H A I N

S l Z t

A T T K K B K

l . l M l

BKKG JLL -
IS ~|P1 -

Grave l /Sand /S i I t / C l a y (Sieve and Hy. i roraeter) ^
G r a v e l / S a n d / S i I t -Clay (S ieve o n l y ) ( S i e v e and P200) D K N S I T Y —
G r a v e l - S a n d / S U t / C l ; a y ( H y d r o m e t e r Onl y ) ( H y d r o m e t e r and P200)
Grave l -Sand/S l l t -Clay (P20Q Only ) r—
L i q u i d L i m i t 3 M O I S T U R E / _ ^ m a x - M a x i m u m Densi ty 5 P f c ! R M E A B l L T Y
P l a s t i c i t y Index D t N S l T Y Opt . M. - O p t i m u m M o l a t u r e

= Dry D e n s i t y ( l b / f t 3 )
Z C o m p a c t i o n
Z M o i s t u r e (M)

-E N o n - r e c o m p a c t e < J
Recoropac ted



K M T , I N C .
F-286 ( R l / 8 4 : S L - l )

LF
PROJECT f : \1C$~Z

>, 2-5

S U M M A R Y OF SOILS ._ rlllrr..cn RV
—T.ATT ANALYSES— ^ C"ECk£D BY :

(JA CHECKED BY :

w.o. s-. SSlIZf- 149323
^TE: /~/fc- 89

DATE SHEET 2. OF Z

_ DATE : \'l) t/{
R E Q U E S T E R :
T E C H N I C I A N :

^•\^ SAMPLE

PARAMETER ^^-\
N a t u r a l
M o i s t u r e ( Z )
S p e c i f i c
G r a v i t y

Gra in Size (Z) 1

At t e rbe rg
Limi t s 2

Mois ture /
Dens i ty ( S t d ) 3

M o i s t u r e /
D e n s i t y ( M o d ) 3

Density'1

P e r m e a b i l i t y
(cm/sec) 5

Organic
Content (Z)
S h r i n k a g e
L i m i t
Unconf Ined
S t r e n g t h

ALCL-^7

£|/5,fr/ ~*b.l
24.8 / 2,3.5^
LL - 3Z,k/^T)

PI - \2.<<*^-<S
1 max - Pcf

Opt. M. - Z

^ m a x " Pcf

Opt. M. - Z

Y D -//UPcf 0 -

0 /// / Z M -

J±.\

5,(p X 10~S

ALCL-68

A.\J3JJ &•*
'2.4.3 1 2>f, |t/

LL . 27- ̂

PI - 12, |^X/

^raax =» Pcf

Opt. M. - Z
Y max - Pcf

Opt. M. - Z

Y D -/#^Pc f 0 —

0 7.0 Z M

l/£l
7 ^ x 10"^

ALCL-d9

4.1 J3.̂ y I/L&
2&.-S / 2A4"
LL - 29-C>x^

PI - J 2, l ^ i l x
Y max =• Pcf

Opt. M. - Z

f max " Pcf

Opt. M. - Z

Y n " P c f 0

0 Z M

1

X 10"

ALQ_- /0

4_l2?i/ 2^^
22.1 / 21.^ '
LL -29.//^T)
PI - \l,^-^

Y max - Pcf

Opt. M. - Z

^ max - Pcf

Opt. M. - Z

Y D - Pcf 0

0 Z M
1

X 10~

A L C L - / I

4J J?A/ S£Lf
"^.& / y / , 5 ^

LL =

PI »

^ max - Pcf

Opt . M. - Z
Y max - Pcf

Opt . M. ° Z

Y D - Pcf 0

0 Z M

1

X 10~

_l_ __/
/

LL =

PI -

^ max =» PC f

Opt . M. - Z
Y max =» Pcf

Opt . M. - Z

r D - Pcf 0
0 Z M

1

X 10"

I
G R A I N
S I Z E

T i t K b K K i ; JLL
LIMITS |j'l

Cravel/Sand/Sllt/Clay (Sieve and Hydrometer) ^
Gravel/Sand/Silt-Clay (Sieve only)(Sleve and P200) DENSITY
Gravel-Sand/Sllt/Clay (Hylrometer Only)(Hydrometer and P200)
Gravel-Sand/Sill-Clay (P20Q Only) r—
Liquid Limit 3MOISTURE/_ Y max =• Maximum Density ^PERMEABILTY
Plasticity Index DENSITY Opt. M. - Optimum Moisture

- Dry Dens i t y ( l b / f t 3 )
Z Compact Ion

0 Z M o i s t u r e (M)

CDMIiENTS:
-f5
li

Non - r e c o m p a c t e d
R e c o r a p a c l e d



RMT, INC.

ATTERBERG L I M I T S

( ASTM D4318 )

F-238 (R1 0 -86 )

PROJEC

S A M P L E Kin LCL. -

Calculations Checked Date: -

QA/QC Checked By: f\Q]\ Date: rZ.S-
J~

ATTERBERG LIMITS

LP E) //TS pprv.rrT NQ .DATE

DEPTH _£i£r_2LS__L_TESTED BY •

VISUAL DESCRIPTION

PAN NO.

S/* - S £OujrQ . <,iLT-fCLW: SOW*.

CAN NUMBER

NUMBER OF BLOWS

\N WEIGHT + WET SOIL (grms]

CAN WEIGHT + DRY SOIL(grms)

WEIGHT OF WATER (grms)

WEIGHT OF CAN ( g r m s )

WEIGHT OF DRY SOIL(grms)

WATER C O N T E N T ; PERCENT)

CORRECTED VALUES

LIQUID LIMIT

&l

Z3

tSlto*

W-*f
JL5 x

1 1(0 >£$

77.* '

*Z.~? Z/ ^

z?.z ^

^z
Z3
IfLjy

,V6. 2£

$ 2^*//'
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30^1"-

^ V » £**

7 '/ ^? •̂

^

x
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I1S&
2LZ?"
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Q 40

!I 30
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A
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)
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X
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/

,x
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_ — — — — __^CT* « «>, ̂ h ĵ

x^ . i ' ̂  (7| • j>• ^ • >• i/
/. n ' '
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/ \ • '/•.

- r ' ^ '
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.•»Ov
' '\'

' • »i •
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i/. i
U . ' . i1
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RMT, INC.

ATTERBERG L IMITS

( ASTM D4318 )

F-238 (R10-86)

Calculations Checked Date:

QA/QC Checked Bytjf^ Date: 1-EVA •?
r

ATTERBERG LIMITS

PROJECT M A M P

S A M P L E MO 4L CL - O2.

LF

VISUAL DESCRIPTION L'<b«T

PAN NO. 6^

.PROJECT NO 1493. 2.3 DATE
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NUMBER OF BLOWS

AN WEIGHT -f WET SOIL (grms)
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WATER CONTENT(PERCENT)

CORRECTED VALUES
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RMT, INC.
ATTERBERG L I M I T S
( ASTM D 4 3 1 8 )
F-238 (R1 0 -86)

Calculations Checked By:

QA/QC Checked By:

ATTERBERG LIMITS
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LIQUID L I M I T (LL)

UNIFIED SOIL CLASSIFICATION SYSTEM
PLASTICITY CHART

100 110

TESTING SUMMARY

LIQUID LIMIT (PERCENT)

PLASTIC LIMIT(PERCENT)

Z*/ ^
/hz. ^

PLASTIC ITY INDEX

CLASSIFICATION (SYMBOL)

IZ.7 ̂
&£ — ̂
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.'. "• c: hi.1 -ii.; '.''•:- '"me ,.\ L j. t

u 1 r .': . .. L '7 '_" , „ . ! . '..'••-< m p 1 tj :.:pr.c; fie: Gr<r j v.;. (_ - , : „. . "• •
• - 1 1 i.-. : i • : ' • ' ' _ : 1'J - . ' - l- '-•/.. '•. ' C j f ' Y j.n j. i 'Mj !- ' ;"•;:•; '_"LI re.' ( PI i : ; ' . . ' " . ' .

• - i i "L - :, r j ,< ! ] - 1 . "'' " . • ' " * . 0 • DuryLt'-1 DicAi'iit.'ttjr \ in : : •'• .7^3
C].;.iiip 1 o t ' .J ; . ' >.j > 4 6V . 6 ••-" '̂ .v . •! Dure t Lc? Zc.= ro ( c i n ) : .1 >.:0 ., 0

-^CALCULATED VALUES*S

nniSTURE (/I) (".7 20.1 MAXIMUM GRADIENT; 16.5

WET DENS. (pcf) 120.4 129.2 AVERAGE GRADIENT: 12.1

DRV DENS. < pc f ;• .1.10.1 107.6 MAX. EFFECT. STRESS ( psi ) : 6.3

7:-iTURAT].riN !'.} 47.^ 9=j. G M1N. EFFECT. STRESS ( ps.x 5 : 4.8

AVE. EFFECT. STRESS ( psj. ) : ?.5

Da. i". e: T i m e 7.= inp l"'i"c-:-^a . ( p^i ) Readings ( c m j Flow D i i " . K'1/
r! i-1 L/D ! ' ! - ! MM % IiriT ^OP CM^M DOT 'OP '. .:m ' <.. 3C

c j i" : L " "':. r 3 CL- . • )0 23. ' - i5 7r.'-.90 " -- - -

j !! ' L 7 0 J ? '~ i ^'5 b ,OO 2. 2>J • ^S. 40
•' . ••-' " '."~ 1 '̂ ^V' -"5 G.OL- ' 11.4O 89.20

1 '< ~^ r.:'J :.'" '•'".• '-?5 3.0i"' 13.70 31.^0'
1 I1"1 7 ' ' . _ • i ~* '"'j ^5 3. • ! ' • ' ' 24.30 ~6. 30
J . ' . . ' . "^ -77 >"' <7t3 91. 8 ,6 ' J 2.20 ^°.40
i .'. 1 •!-; 44 21 °7 95 3.60 11.30' 90.30

1. _ i -3 -^"j ' 21 95 95 B.oO IS. 40 33.20
:. 11 7 rt 21 ^5 ^3 S.60 2 4 . 2 0 ^ 7^.40

•roui r : ' \ I'Q'" tr,-._.se re"--5 with 3 1 j.n the A v e . column

• I M J . no. tj. on dc"cc:rniipad by stab la Kv and ' l ow f low cliff;
i ncro iii this co.l LUTK'I stcirts & series of mec.-.snf"errien ts
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;4 r ' - • - : ; i t_ 3r. t
'6 Pcnv.ean t opt?'-;, l i e S ^ a v - t >
i 5 • S a in p 1 s S p £-•• c i f i c j r' a v i -t . v

550.7- Confining Prerr.-JLM-c1 ( psi!
77,0 . D u r (:: 1.1 e Diameter >' i r )

5 -'I 7 . r.'. L: u,-1? L t e Z o? r o ( c /n)

**CALCULATED VALUES**

*•_/ •• ,'

S"?
S9
S"

MO I
'.•JET
DRY
SAT

n at
MM

1
_\.

j.

I

STLIRE
DENS
DENS

UP: AT I

.-i "'" '

DD M

.

6
i

C'.)
. ( pc t )
. (per)
ON i X )

ir,o Tfjin.
H MM

'• ' 2 '"'• ' '
.j 7*--< —7
\ i ". ' i ^

8 .4 1-1.3
123.9 1.38.5
11S.9 120.6

5<-l . 4 \ 00. 9

j pre~,: < ( H3i l

ripT TOP

•" 5 9!.>
7 5> 9 5
< " " '71 ̂.

MAXIMUM GR
AVERAGE GR

MAX. EFFECT. STRESS
r.IN. EFFECT. STRESS
AVE. EFFECT. STRESS

Readings > c m ) F
CHAN E.'CT TOP

12 . 40 2 . 90 9£i . 60
12.20 6.00 ^4.70
' 7 . "",'; c? . 2'''1 '•' 1 . 5i":'

AD I ENT:
AD I ENT:
( p^i ) :
( P^-L ) :
( u £ i '' :

1 ou E; , f .

'•'•

— 1 .'. . 4

16.2
10.4
' '-\ ^

4.9
5 . 5

V-!v
C'-l/H-CC

1 , 5L-I--...2
i . _' L! — . ' T̂

'•". i :

r? ";

'• ~i

C- r-r

V J:i

95
95
s» S
9'".

(-. F-

l~ f.

""'l
o ̂ ;

9 r:i

9 t:

<¥!3

°5
9 5

1 i
-! 'I

.! 1
i i
j 1

1 j_
12
1 1
.i. j.

11

""' •"•,

, 1.0
• ?!0
t LJ'1.'

• itZl'--;

. 1 i J

. 00

. vO

.30

*.!.

"/

•' I•- j.

14
18

1

6

14
31

. -3-0

. 00

. 40

. 50

. 5' * j

. 70

. '00

. '•'O

. C: .'

Q5 .
^2 .
C&.
'• ! c".

31 .
<?3.
94.
O"^
«_• s.1 .

6̂  .

~~

•7

cr

~*

4
i.
u-1

.

-••

'T

{])

o
,-,

i";
'0
i.)
o
! )

o - . ' - o

^rrr, in -3
t' A ;:tr

in the Ave. column

by stable Kv an'd low flow differential
a series of rne53u.remtTi ts



L N • T .

f c. i at c. -_,; , t :
Pcrrr(icai~'L Speri i ' ic C-ra v ;. tv :

Sample? Spc/L. i "• ic Or i v i v v :
Can fin in.:; r'r i? Lri, u i" c-..1 : p ' _ - _ ' :

E<L>.rii L tc? Diameter i in j .
304 . 1 - 5 2 3 . " " Burette Hero ( oil < :

*^CALCULATED VALUES* *

MOISTURE (•,;;, n.i i
WET DENS. i'pc-f) 12C.1 13
DRY DENS . : pc f ) 1 1 5i , 7.. 1. 1.
St^URATTON i'D 65.1 10

5 a t e T i m f .' 7 ̂ m p !':' r ess. (
'•''••' IMM DD i 1 1 1 MM t I.IQT

'" "' t — ' * i * r '• * " ~ ' f~~l r~
'_!' ' . '. ' ' ' ... ' • ̂ '

o :.' i .'. ' ,~. 1 ~ " "̂  c; ~
_' .' J- i-> ..'-*-' J. -' -t. •_- .- O

:"•'.' ; !• .'. i.' :.4 27 9^
J1? 1 v; 10 15 25 95
39 .L j .; 0 .!.._• 27 95
"v 1 o !•'.) 17 27 ':?5
.. "• i CJ 3 5 «• '."' ° 5
j - 1 c? d 5 " 1 9 V 5
or; i p ;.; '=c i ;;• O'-,

:.:̂  1 V £; 37 I'-? 95

39' 1 9 3 53 19 95
2'-' 1 7 5-' 1° 95
J: 9 ! 1C' !-J 20 >"' 95
,* ' T ! J ' t , _̂ _^ '-f ',' ̂

'.-.^ !.:.>'.• 3 24 19 95
7- i. .1. 0 3 26 I0-1 95
L:>.' ..10 3 28 19 <=>5
2Q J. 11 3 43 0 95
T^ 1 11 3 50 21 9T>
ri,^j 1 1 1 ;.!> ct ̂  "1 L^r-j

39 1 11 S 54 21 95
£9 :. 11 G 56 21 95

Average; l-.v for thQ=:-e vcws

6 . 3

7.3 MAX.
0 . 6 M I N .

AVE .

P s l ) R e? a
TOP CHAM

9 5 1 2 . 2 1 J
95 12.2'."1

'•'5 12.20
95 12.20
95 12.20
95 12.2 0
95 11.20
95 11.20
9 5 11.2 i.)
95 11.20
95 11 . 20
95 11.20
95 12 . 30
(Tjc ' '-> --,-,

°5 12.30
95 12.30
95 12.30
95 13.20
95 13.20
95 13.20
v5 13: . 20
95 13.20

with a 1 in

MAXIMUM GRAD
AVERAGE GRAD

EFFECT. STRESS (
EFFEST. STRESS f
EFFECT . STRESS (

dings
BOT

2i

7 ,
12
! ̂

19
t_ _̂

"•

cr

c;)

1 Cj
^ ~"

15
r_

0

13
13
21

_̂

O

13
13
21

th

«. ̂

. 3;J

. 50

. 90

. 30

. 30

. 10
• -_'O

. 0 0 •

. 7 0 -
T /"j

• O '-'

. 50

.40

. 60

. 00

.GO

.30

. 40

. 60

. 00

. 30

E? A

1 _.. ,

(cm) Flo
TOP

9 "̂

92,
0-7

O ~"

30
— "*

•<B
9 5
92

39
57
84
93
o-\

36
•̂  -

7S
• 98
91

36
• B2
73

'v <3 .

. 5'.">

7i"i

. SC'

. 90

. 50

. 50

. 20

. 00-
-T (-j

. 60

. 00

. ̂ O

. 00

. 10

. 90

. 50

. 70 •

. 00

. 90

.70

. 30

.50

column.

IENT: 16.2
I ENT: 12.5
psi i : 6.2
PEM ) : 4.3
p ;; i ) : 5.5

i*' Di- . Kv
','. C'l .'' HtC

'•'• . 0 9 . ̂ Z-1! 5
'' .. '.: C-' . L-7~"''5

O.^j -:.3L'-05
1 • '• ' ** ' • j. -2. — ' ; n

•:: . 0 .J.9E-55

0.0 5.9E-05
C! ,0 . . 3E-0=,
0.0 5."'E-:5
1J . ' J ."" • " " — — '-•' C.'-

0.0 'f,.5E-'..'3

0 . '".' r . TE-05
•0' . 0 5 . ~E-05
0.0 5.5E-05
0.0 5.4E-05

0.0 5.^E-05
0.0 5.7E-05
0.0 5.5E-05
0.0 5.4E-05

•i A zero in this column starts a series of measurements
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'...-.> i i i f • • " • Ht. ' . i . : - 7_. ••!•..) 2 , -'-7. 7 '.::-, •, ic ••--.-. '. r" |->'0...:. •" j :: C-r ,-j.-• • „.'-•.•.:

''<:-' • - •"• •'•! -, i. .. ..' 737,1.. 3''S,0 Son i ir, n tg !-: r,_>-_.-., LU-I;.' ',pi. i ' :
ir..:o ' u : I.1. 6.1 "0,1 L'LH-L.''. le '•':.,.i1r;-,._tL..r • u , ; :
7,M-;.i- '•".. ; • • : :. L ' i . - - . 331.S Ku:-u 1: tt. "J'-r-j u-i'i',:

::.iĈ LSL!;..ATED VALUES* ;!

MO.ISTLIKL" (V. i 9:3 16.2 MAXIMUM GRADIENT:
WET DENS, i p c ; ) 135.3 17H.1 AVERAGE GRADIENT:
Df'.'Y DENS. I pc: T i 13~., 7 11S.S MAX. EFFECT. STRESS ( psi ) :
SATURATION >: 3) 7.1... 9 104.7 MIN. EFPEC7. STRESS i PL-I ) :

AVE. EFFECT. STRESS ips:. ::

"!;. ii;t? "• t.-r/ip l-:';"t" 3:3. ( psi ) Readincs ( c m ) Flow I'1 j. f
H i l MM -:. JOT "OP CHAM B07 "rOP 3

c'5 1,10 7.2 ^7.^0
?rj lO.J.v 12.20 39. oO
9^ 10. 3O 16.20 S5.^0
05 10.4(1' 20.90 31.20
95 I'D, 30 25.00 77 .2 J

2.30 98.00

C.. I- ,'\ p 1 '; "~,

' 7 7P:; ;-l ~ =i:";

f-'-,vc-?ragy i v for those row5 with a i in the; Ave . colu.Tiri

T = I-,-,-,:.:-, a ".ion dt?'".'?rir.int?d by c;. table Kv and lew flow ci v f eren •:_<•;• 1
i ,7 _e-o ;.i. :_hi3 f.:o.i Liinr, starts a •̂ rf'"i&s of <neasu.''»-.in.en t^
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TECHNICAL MEMORANDUM
LANDFILL COVER EVALUATION AND TESTING

FIELD WORK SUMMARY

ALGOMA LANDFILL REMEDIAL INVESTIGATION
ALGOMA, WISCONSIN

OCTOBER, 1988

USEPA DOCKET NO. V-W-87-C-036

PREPARED BY
RMT, INC.

Objectives:

The landfil l cover evaluation and testing were performed to

evaluate the physical characteristics of the cover material of the

Landf i l l Disposal Area (LDA) , North Disposal Area ( N D A ) , and South

Disposal Area (SDA) . No samples were collected f rom the NDA and SDA.

The NDA and SDA were found to have no cover material; the re fo re ,

f i l l / r e fuse is exposed at the ground surface.

Sections 4 and 7.8 of the Workplan provide additional descr ipt ions

of the site, the RI objectives, and the role that the landf i l l cover

evaluation and testing play in the investigation.

Plan Implementation:

The landfil l cover samples were collected on October 12, 1988. A

0.5-foot-deep hole was dug with a shovel, saving the tur f to be placed

again on the hole. The cover material of the Landf i l l Disposal Area was

then sampled using a CME-750 drilling rig and pushing standard 3-inch

thin-walled "Shelby" tubes (ASTM Method D 1587-83) below the root zone

(0.5 fee t ) of the vegetation on the material at nine locations (Table

1493.40 101:RTA:algol019 1



1). The f ie ld notes recorded during this part of the RI are included in

At tachment A. At locations ALCL-7 and ALCL-9, more than one Shelby tube

was collected (two and three respectively - see Table 1) due to poor

recovery and damage to tubes by rocks in the ground.

The borehole from which each sample was taken was screened wi th a

photoionizat ion detector (HNU systems Model PI-101 with an 11.7 ev

probe) for the presence of VOCs and with an explosivity meter

(Neotronics ExoTox" Gas Monitor Model 40-OFH) for the presence of

explosive gas (me thane) . The measurements did not exceed background

levels. The samples were sealed and are stored in RMT's Soils

Laboratory awaiting analysis pending USEPA approval of the Qua l i ty

Assurance Project Plan.

The boreholes were filled with bentonite granules or powder.

Approximately one quart of city water was added to promote swelling.

The cut-out piece of turf was placed back on the hole.

1493.40 101:RTA:algol019



TABLE 1

SUMMARY OF LANDFILL DISPOSAL AREA COVER SAMPLING

Sample
Reference

ALCL-1

ALCL-2

ALCL-3

ALCL-4

ALCL-5

ALCL-6

ALCL-7

ALCL-7A

ALCL-8

ALCL-9

ALCL-9A

ALCL-9B

•'/ Grid Location*
Field

CML-1

CML-2

CML-3

CML-4

CML-5

CML-6

CML-7

CML-7A

CML-8

CML-9

CML-9A

CML-9B

North

86+00

88+00

86+00

84+00

83+00

84+00

82+00

82+00

81+00

82+00

82+00

82+00

East

32+89

34+10

35+34

32+89

34+10

35+34

32+89

32+89

34+10

35+34

35+34

35+34

Sampling
Interval
(feet)

0.5 -

0.5 -

0.5 -

0.5 -

0.5 -

0.5 -

0.5 -

0.5 -

0.5 -

0.5 -

0.5 -

0.5 -

2.5

2.5

2.5

2.0

2.5

2.5

1.0

1.5

2.0

1.4

1.0

1.8

Sample
Recovered
(feet)

1.2

0.7

1.2

1.5

1.2

1.8

0.5

1.0

1.2

0.8

0.5

1.2

*Refer to Attachment C of the Technical Memorandum for the geophysical
investigation submitted on October 21, 1988, for a site map showing the
survey grid over the landfill.

1493.40 101:RTA:algol019T



ATTACHMENT A

FIELD NOTES
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Âo

OK

^

/.i r-

- E.T

--CU-4-

i
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RMT LOG OF TEST Bi
BORING NO.: /

ORING SHEET f of /

PROJECT: /?/&!>-7?yM jtf9t/d X/// PROJECT NO.: ) M <3 "2> , Z 3>

LOCATION: /^/^yytf/\ SURFACE ELEVATION:

DRILLED BY: ̂  T . ^T | gffirtD: /£>* > Att 1 S&&LETED: >0-/A»/~

CREW CHIEF: O. <*njfj+ LOGGED BY: T> -̂ CHECKED BY: ~\~P ̂
SAMPLING NOTES

NO. TYPE

*'?r

RECOVERY
BLOWS

* /•/

H

ELEV. DEPTH
(tt.)

VISUAL CLASSIFICATION
AND GENERAL OBSERVATIONS

S i _u_ A i r* i 1-A i/v>/O l^_ -~*r (— ) L_ l̂ _ I — 1

NOTES WATER LEVEL OBSERVATIONS

DRILLING METHODS: FIRST OCCURENCE:

DATE/TIME

BOREHOLE DIAMETER: _. n DEPTH
^b / TO WATER /

DRILL RIG: ~ *- *• / J DEPTH A /

C H E -V 6 ̂  T0 CAVE IN "\TT~^
F-203A (R 09-87)

lo -



RMT LOG OF TEST B

PROJECT: /y//Uflta >UW^/y

LOCATION: jQ / d&*MM

DRILLED BY: £g- f . •/",

CREW CHIEF: ^ &yu/to» \ LOGGED

SAMPLING NOTES

NO. TYPE

v**r

RECOVERY
BLOWS

,̂r$2>

H

ELEV.
(ft.)

BORING NO.: ^J
ORING SHEET / of /

/ PROJECT NO.: |M Q 3 , Ji ?j

SURFACE ELEVATION:

STARTED: //J -^/~ W 1 8oW»LETED: &-/*&

BY: T*C- | CHECKED BY: -fp ̂

DEPTH

• *

NOTES

DRILLING METHODS:

"Ebb € \ O \A ' ̂  **£.

BOREHOLE DIAMETER: .|
>^

DRILL RIG:

'4
VISUAL CLASSIFICATION

AND GENERAL OBSERVATIONS

&ry£f/^U £,/>«W

<-- . /? .̂ A I p i n

WATER LEVEL OBSERVATIONS

FIRST OCCURENCE:

DATE/TIME

DEPTH /-"
TO WATER /

DEPTH ^fh/7
TO CAVE IN C / / X

F-203A (R 0*87)



RMT LOG OF TEST B
BORING NO.: ^

ORING SHEET / o, /

PROJECT: tf/b'YnjQ JirtuJft// PROJECT NO.: K\<^^ 2.3

LOCATION: tf/&&vitA SURFACE ELEVATION:

DRILLED BY: ̂ ^ STARTED: \Q-\l -86 1 COMPLETED- ^O- \~L~&-

CREW CHIEF: .̂ (frUltf LOGGED BY: T*T CHECKED BY: ~TP V

SAMPLING NOTES

NO. TYPE
RECOVERY

BLOWS H

ELEV. DEPTH
(ft.)

t£J"i

VISUAL CLASSIFICATION
AND GENERAL OBSERVATIONS

.

NOTES WATER LEVEL OBSERVATIONS

DRILLING METHODS: FIRST OCCURENCE:

DATE/TIME

BOREHOLE DIAMETER: S DEPTH
O TO WATER x

DRILL RIG: ^_.-// OEPT
r vi^ -~s s u TOCH y /

"\ / //^ / 2

F-Z03A (R OM7) ' V ^T



RMT LOG OF TEST B<
BORING NO.: </

DRING SHEET , 0( /
PROJECT: /?f/l*.MJ9 l»*fJ> ?y J/ PROJECT NO.: 1 M Q( ^ <L 3

LOCATION: /?/£AJn/l. SURFACE ELEVATION:

DRILLED BY: ̂  T. "^. \ ?T\T|T6D: /£> ' / /- <*f CoUVxTED: /&'"-&
CREW CHIEF: £> C

SAMPLING NOTES

NO.

»^»

RECOVERY
BLOWS H

| LOGGED BY: tb C | CHECKED BY: ~TP V/

ELEV. DEPTH VISUAL CLASSIFICATION
(H.) AND GENERAL OBSERVATIONS

T ''̂  ^'/ J^f S&Jt&y <J//%^f &&JJ) £

<Zb> A >M. ̂ oL*. ^*- H L L L ^

NOTES WATER LEVEL OBSERVATIONS

DRILLING METHODS:

*S ^eJh> u ^~l̂ bc

FIRST OCCURENCE:

DATE/TIME

BOREHOLE DIAMETER: M DEPTH
^> TO WATER /*

DRILL RIG: DEPTH _/Z^
C H P -7 Tc) T0 CAVE IN *\(3r

F-203A (R OM7)



RMT LOG OF TEST B<
DU

3RING eu,

PROJECT: J@/&S?f}B /{jQM^1^*/^ Pf"

LOCATION: S3/&W14 SUI

DRILLED BY: {?7F \ itfgTED: /&-/£

MING NO.: ^

EET ./ of /

3JECT NO.: \>^C|-^i 2. 2>

4FACE ELEVATION:

-8ff lcOW»LETED:/^/0-^V?

CREW CHIEF: <£ ^/tVJ^ | LOGGED BY: 7) <L*. | CHECKED BY: T~P I/

SAMPLING NOTES

NO. TYPE
RECOVERY

BLOWS H

ELEV.
(ft.)

DEPTH
(ft.)

VISUAL CLASSIFICATION
AND GENERAL OBSERVATIONS

^A**// ^/>?vy/

NOTES WATER LEVEL OBSERVATIONS

DRILLING METHODS: FIRST OCCURENCE:

DATE/TIME

BOREHOLE DIAMETER: v( DEPTH
3 TO WATER

DRILL RIG: rfftJ DEPTH

C \-1 £ ~ T° CAVE IN

x

^//
F-203A (R 0»47)



RMT LOG OF TEST B<
•̂•••̂ ••̂

PROJECT: fQlgoj^g, l*A,<J-ftS/

LOCATION: /p /^OADU

DRILLED BY: & T£

ouninvi NU.: Xl

ORING SHEET > of X
i /

PROJECT NO.:

SURFACE ELEVATION: 1 M Q i . 2. Ji

1 STARTED: /XJ-^ Sd COMPLETED: A£>-JLT(
CREW CHIEF: -£5 <^rij>fsr | LOGGED BY: -£>r | CHECKED BY: TP V*

SAMPLING NOTES

NO.

I

TYPE
RECOVERY

BLOWS H

ELEV.
(ft.)

DEPTH
(ft.)

&

NOTES

DRILLING METHODS:

1

BOREHOLE DIAMETER: t,

DRILL RIG:

CM e -75Td

\
VISUAL CLASSIFICATION

AND GENERAL OBSERVATIONS

S^^p1^ A A L C L - G

WATER LEVEL OBSERVATIONS

FIRST OCCURENCE:

DATE/TIME

DEPTH /
TO WATER I /

DEPTH Jtfi/
TO CAVE IN ^\.\

F-203A (R 0947)
(o-



RMT LOG OF TEST B
BORING NO.: *7

ORING SHEET / of X

PROJECT: /P/ O+JH* J^^J *, f/ PROJECT NO.: | q Q ?> . ,2 2>

LOCATION: /Jf&A*»f)>. SURFACE ELEVATION:

DRILLED BY: £T ? T" \ °*;|TED: /t •> "~*t \ ggf&UETED: S**"'**

CREW CHIEF: f"^ <3rUsJ-e 1 LOGGED BY: *£>> C?ĵ ,y i J> CHECKED BY: ^T~P I/

SAMPLING NOTES

NO.

;
TYPE

3*57-

RECOVERY
BLOWS H

ELEV.
(«.)

• 5"«A6

DEPTH
(ft.)

•••M

•̂•B

MM^

••̂ •1

•̂ B

•••M

VISUAL CLASSIFICATION
AND GENERAL OBSERVATIONS

BX *MI g, Jlfc-̂ p-̂ A

«'v r/*4 */>W <r/>»y *»A*^ **i*>/.*/i*y

<^>g> ^^>

5>A^f))e * A L C L - 7

NOTES WATER LEVEL OBSERVATIONS

DRILLING METHODS:

•-Sh e 1 bv_j it*. >^c_

FIRST OCCURENCE:

DATETTIME

BOREHOLE DIAMETER: ,- i( DEPTH ^_
0 TO WATER /^

DRILL RIG: / QEPTH ^-/^
CME~7^^ TO CAVE IN ^7

F-203A (R 0947)



RMT LOG OF TEST B<
BORING NO.: r7jrt

ORING SHEET , of /

PROJECT: #}&,.„* J^n/V^/ PROJECTNO, , M Q £ . 2. i

LOCATION: /?/<Jk«9*0 SURFACE ELEVATION:

DRILLED BY: £> g"T. 1_ 1 CARTED: JL>-/^tt \ 8S8pL£TFD lf> '/'**<

CHEW CHIEF: jf}. dffji\-f LOGGED BY: 7}.£ CHECKED BY: ~TP I/

SAMPLING NOTES

NO.

/

TYPE
RECOVERY

BLOWS

/•^

H

ELEV.
(ft-)

»63.A

DEPTH
(«.)

•i —

—

VISUAL CLASSIFICATION
AND GENERAL OBSERVATIONS

«/,Y s/y^ -A-p s»//
i^r/y s//^, '̂ ^V ,̂ rff//^ f ** n?/ ^ ̂ ^ivfc^Z.

r^A-i^vpIt ^ AL-CL. - 7 A-

NOTES WATER LEVEL OBSERVATIONS

DRILLING METHODS:

Sl-ielb^ T^ODC

FIRST OCCURENCE:

DATE/TIME

BOREHOLE DIAMETER: M DEPTH
O TO WATER ^—

DRILL RIG: D6pTH _^O->4
C M P - 7i>^ TO CAVE IN TZ5*^: 1 yny 1

F-203A (R 0947)



r-i i LOG OF TEST BORING

l*OA/J?f//

BORING NO.:

PROJECT: PROJECT NO.:

LOCATION: SURFACE ELEVATION:

DRILLED BY:

CREW CHIEF: LOGGED BY.-*J)c-_

SAMPLING NOTES

NO. TYPE
RECOVERY

BLOWS

ELEV. DEPTH
(ft.)

VISUAL CLASSIFICATION
AND GENERAL OBSERVATIONS

NOTES WATER LEVEL OBSERVATIONS

DRILLING METHODS: FIRST OCCURENCE:

DATE/TIME

BOREHOLE DIAMETER:
3>

DEPTH
TO WATER

DRILL RIG:
DepTHT0 CAVE IN

F-203A (R 0947)
10-



RMT LOG OF TEST B
BORING NO.: <*/

ORING SHEET / of /

PROJECT: filK^mA jUw<J V> ̂  ""OJECT NO.: 1 M Q % . Z 3

LOCATION: )3/0tt/M/4 SURFACE ELEVATION:

DRILLED BY: £f T / Fl̂ TEO: /O*/5^ 8SBkETtt>: '£=" * -*

CREW CHIEF: ^(__ | LOGGED BY: «p<̂  [ CHECKED BY: -pp V

SAMPLING NOTES

NO.

*

TYPE

3n#

RECOVERY
BLOWS H

,̂

ELEV.
(ft.)

DEPTH
(ft.)

^M

VISUAL CLASSIFICATION
AND GENERAL OBSERVATIONS

) Q>fM 5'^if £*>Uj «.̂ f 5M*>/ I^Oc^/^

Svuviple -^ A u C L - q

NOTES WATER LEVEL OBSERVATIONS

DRILLING METHODS:

'b^elb^ TutV^

FIRST OCCURENCE:

DATE/TIME

BOREHOLE DIAMETER: ^ DEPTH
3 TO WATER /

DRILL RIG: DEPTH . /^
c H e _ 7 s~d TO CAVE IN ^[kr

F-203A (R 0947)



RMT LOG OF TEST B<
BORING NO.: C)A

ORING SHEET i of /

PROJECT: flf&AM* l**d^il) PROJECT NO.: ' luAS.l^
LOCATION: flf&*rp» SURFACE ELEVATION:

DRILLED BY: &+£ f*TJTEO: lO- \2.-S8 ISSJkETEO: IO->Z^3#

CREW CHIEF: <7><_ | LOGGED BY: £> <1— 1 CHECKED BY: -yp /

SAMPLING NOTES

NO. TYPE
RECOVERY

BLOWS H

ELEV.
(«.)

DEPTH VISUAL CLASSIFICATION
(ft.) AND GENERAL OBSERVATIONS

f.e>m. 3«e **7

^i«^Pk dfc A L C L - - S A

NOTES WATER LEVEL OBSERVATIONS

DRILLING METHODS:

s=>^e,\Vi^T^Vx.

FIRST OCCURENCE.

DATELINE

BOREHOLE DIAMETER: M DEPTH
3> TO WATER /

DRILL RIG: DEPTH J /
CH P --7S~C> TOCAVEIN <M

F-203A (R 0947)



RMT LOG OF TEST B<
BORING NO.: <7«,

ORING SHEET / of /

PROJECT: /?/̂ £>A4»~ ^XA^T^/// PROJECT NO.: \-^Qf'Xi. 2.3>

LOCATION: jQj/l&JViA SURFACE ELEVATION:

DRILLED BY: Cf^Tl 1 STARTED: \O-12.-<36 \ BoSpLETED \O-^-<S6
CHEW CHIEF: 7/>C_ | LOGGED BY: 3X1_ 1 CHECKED BY: TP V

SAMPLING NOTES

NO. TYPE
RECOVERY

BLOWS H

ELEV. DEPTH VISUAL CLASSIFICATION
(ft.) AND GENERAL OBSERVATIONS

•fm
.

••< TDjlO*}*£. &*y

L
&-A^\.a& * A C L - R ̂

NOTES WATER LEVEL OBSERVATIONS

DRILLING METHODS:

SW\
^1 "

FIRST OCCURENCE:
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P O T E N T I A L H A Z A R D O U S V. 'ASTE SITE
SITE INSPECTION RCF-ORT

PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS
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POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS
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PART 4 -P fcRMIT AND DESCRIPTIVE INFORMATION

'-J:AION

LL

(I P£R(/IT INFORMATION

0 1 n -f ;.,- ,- C£ J - 'i S<JE3

__. B LJiC

'.' C AIR

RCSA

7 E* RC = A ISTL"S •.• S ' A T J S

7 F s?cc P L A N

7 J N'ON'E

Ct

A s^-.r ACE iv. =

B PILES

C D-JVS ABO'.

0 T A N K A B C v E

E TA'.K. BE.C.'.

C A P-jCE'.L- ATlQN

7 B U'OE»GROJ\0 I'.jrrCTlON

C C CrtEVCAL.FHvS'CAL

7 D BIOLOGICAL
7 E \ V A S T E Oil PROCESSING

7 F SOLvEN" R E C O . i R V

7 G CT-,£=. Rf CYCll'.'G FiiCO v '£RV

7 h OTHER

X l-

_ 7-5

-L ><- /f (> T a vw-t (

a. i
". c/u

IV

7 A AOEC-'ATE. E :COfiE C B MODERATE 1NADEOUATE. POOR

S-C^.£FIS ETC

u•"_
(v

I

V. A C C E S S 5H.ITY

^J-i a.

V. SO.'-C;S C" I ' . - C - ' . ' A T l O N :

( 7 61,



^ t-.— /\
\~.> "|V\

~" *
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POTENTIAL HAZARDOUS WASTE SITE
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PART 6 - SAMPLE AND FIELD INFORMATION
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POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT
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Report on the Inyr\ t if'.~> t ion of the c _ ~~ ' - -
Public Water Supply System c '- •'-•'/-'' ! V-'.̂  - v.-o

at "" "-•——.
Alcc.-.a, Wisconsin

The following report describes an investigation of the public water
si.-pply systo;:i at Al-no'-a, Wisconsin, in northr-'-r tr rn Kcwiur.ce Co'.^ty.
This i n*.'st i'ja tion v.as performed on October 5, 19P3, by Depart' nt
p.i.-rr'j:i'iel as part of a series of routine invr st • "at ions of p u b l i c water
systrns throughout the state;

G - .-7 f a 1 D r- s c rjjj t ip_n a rid_H_i 51 o r y _o_f _t h e V/a t e r ^y s t c -

The 'jnicipal water system consists of 3 active wells, 1 sta rd!_y w e l l ,
2 elrvr-t'.-d storage reservoirs, one ground stora:e rrsc-'voir with r'-;u"pTng
f a c i l i t i e s cnl approximately 21.4 n^ilcs of di s tr i t ut icn "a ins. The
r r ^ - i i c i ' a l water supply is treated by aeration at r - i e well cid by sc:ui"stcr'
w i t h p-f lyphosphates, softening, and c h l o r i n a t i c n ?.t a l l 3 s.'prly ',.•-•!!$.
The f a c i l i t i e s are operated by the Alo--a utility C; i^-.-'on < d.. r ttie
s->Lrvisicn of Poland leCloux, Certified Watr-r.,ji-i s r."t -rator. T :- •7;tcr'>

t ir ., r.f . '.re z, r ,.-'••• ̂  * - " - " -" - • • ; -̂

Well rl - The first City ..ell was constructed in 1912 to ro-plcce a djg
\.cfn, which had replaced I alje M i c h i g a n as the suprly scarce. The well
is drilled to a total dr.rth of 1334 feet with a 6 inch casing to the 159
foot rlr.pth. A sub-.ersi ble pu-.p supplies v.ater to a tray aeratcr adjacent
to the p-' phcjse. FroTi the aerator the v.ater flows to a buried ;re-
scfter.ing basin.

',.'•11 f2 - The <c-r_r.d well ',,3S added to the syst.-7 in 1-3?. T:,'S - H
r. si^'s of a 20 i r c h cuter casing to 36 feet a^d a 12 ii . c h !• r r ^ s i n a
to US feet with an open d r i l l bole to 13C5 feet. A Fc-crlfss v.'-t;cal
t^rl, ir.c pu7p supplies v.ater to the tray aerator described above. This
well is maintained for standby purposes only, because t'c ',.iti.-r r- :^'?d
is so' o,;hat turbid.

Wt?J_l_f_3 - This well was drilled in 1960 to a total depth cf 5C4 feet.
The well consists of a 20 inch outer rasing to 53 feet and a 16 inch
ir.r.er casing to 151" vjith the remainder an open d r i l l hole. A Layne
vertical turbine p'j-ip discharges through a softener ^m't e'id t1 en into
the di str if ./tion sy-tcm. A nas engine is provided to d r i v e the p.. 'P in
case of a p^,.r.r outage.

Wel_l_f4 - Well M was drilled en 1959, hc.-.ever because, this well failed
to procfjce an adequate supply of good quality water it was abardrr.ed
and never added to the system.

Well ?5 - The City's newest well was drilled in 1974. This well consists
of a IF inch outer casing to 57 feet, a 12 inch inner casinrj to UO feet
w i t h an open d r i l l hole to a total dr-pth of 472 fret. A Ryron-JacVson
vertical turbine ru-p discharges through a soft,-'-,cr ur.it into the di s tr': jt ic-i
sy ctr:n. A o-.s r-nqine is also prcvidr-d at t h i s s t - t i o n .



T r o a t ' i r i t - As ; • • • nt io1'.'" d pi i'V iou: ly , the v.-a-tcr fro~! V.Vlls rl and £2
p"a"ss.es" through a tray aerator which was provided to re eve odors. The
aerator discharge flews to a buried 66,000 gallon pre-sof teninq reservoir.
from this reservoir the water is pulped through a pair of Zeolite softeners.
Water frun Wel l s *3 and *5 iit.pu'ip^d through the softeners by the well
p.;;-ps. P f r - J t i t softeners arc provided for Well *"l , *2 and *3 wHIe a
L - ^ "-r <<^f'i-'<Li- is r '"•; vi'lcd at Well ±5. Thr-:e softeners operate'
cut,. 7:t ire! ly, w i t h the !•;• .'• v.'ish v^tf-s d i s r ' a r y o - d to the City's sin-'.ary
sc.-.cr system. Appro* in-.atc-ly . ?b "•.• of the raw water typ.-issc-s the r-uf tor-c-rs
at each s u p p l y station.

Che ical ^diticn_ - A poly.r he s, V- te (r. ,; ;-,t °32) and c l l c r i - , - are --^'.-d
to t'h'e watcr'Yt rech supply st.-tion. The ff-'.-r is ;::'J--d to '••••:. t'.e
soluble iron frc~- settlinq cut and Cn.;s':<q "red watc-r" ' l o b l ' - ^ . "he
chlcrine is c--J-d as a disinfectant. The' pel r'-cs r h3 te icljtion is fr-d
into the '..ater supply pr-'or to the softeners by r!ia: hr-^j.-, r/- 3's '". ' ̂  •*".-" t1.; red
by P r L - c i ^ - u n Cc'itrols. Ha^rous Chlorine is aJJ:d after the ro rt r -:-rs bv
V-:.ot.h tyro f,-,-dors -j-.-f^i. tured by Advance. Tie c h - . - i c a l f r-- d -r'stara '.-:•:•
£ i c C',-.-: t i a l l y the <L:-."Q at each supply station.

Stc-'raJ:e_ - The water frc~ Tells ^1 and f2 is discharged into a errand. .ater
s'.c-'a:e rc.i or. oi r follr -.in^ coftening. This noured concrete structure
is . - - t i i - L l y or.d,.-.- : r:.." d w i t h a c a ; a c i t y of 300, CCO naiv^s. Fro~ this
r.-^r,. ir t i e v . - t c r is T - I'-d ii.to the d i s t r i b u t i o n Syste~ either by one
of t.-.o cl'«.tric drr.c-f; p'-'3:.s or a gas engine driven r. .~p.

Tv,o e l e v a t e d s t o r a g e reservoirs have boen provided. T he oldo-r v . a t e r
to..-r, co' i-tr.ctod'in 1C2'?, has a c a p a c i t y of 100, C30 o a l l o n s . T ue

..-.--ter t.-.,.M-, co plrt..-d in 1931, provided a e :di tic—.l ":0,"'-j
Beth t c w a r s r.-.-ia-'C-d to be in aood physical e.

-r

D i s t r i b u t i o n S^stc^ - The distribution system consists of 112,9-3 feet
of CcSt iron rains ranging in size frop 4 to 10 inches. Arpr: ••> -~2 tel v
13". of t !c distribution systen consists of r.airs Kss far 6 ii-'Jps in
di^ >. tur. Gcnorally, such r a i n s do not provide ' •' .uate fi''e f'^.vs.
IV. loCl:';x has reported that the U t i l i t y Co~~ "i^^^cr\ is '..rrkim to
rop^eie those r.ains as street are repaired and also to provide a d d i t i o n a l
syit-:-r- looping. A current systen r.ap is available.

Disc u s s i o n

Thr- physical f a c i l i t i e s de-scribed obcve were fiencrally in very cood
(. or.-d i t ion, i n d i c u t i n i rerri operation and ^aintc-nance. '"e-re-ral 1 v, the
st' -uc'ui-cs ar,d (.- ju i p • er.t eo'-ply with the a p p l i c a b l e Ad~i ri s trati ve
r-.3:-s. Two i inor dc-f ie ie-r.e i cs wpre pointed out: the vent scri.cr, or t ue
"r r. - c o^t c i . i - i Q r i ^ c r v c i r ; v . - i s r ^ p l r c r ^nt and so~e of the ccr:rt.-tc on
•.'.;• t r a v aerator LuiUii.'i -,< ( ds ; - 1 chi no .



N i a g r a P j 'o ' i i t c a , : _ , i f c r . W e l l s fl and *2 rcr .C' t ra te t h i s ac^ i fe r as '..oil
as the R ie i , - ,ond Sha le , The Gal c n a - P l a t t e v i 1 le Do lc - i n te and into the
St . F\ tc-r Sand r t one .

The qi. 'al i ty of the f i r, i '•7 , i -d : water is fair ly good. Poutir ie r a r ; : ir ^ t - a s
rvv ra led t h a t t1 e w a t e r supply is in c o m p l i a n c e w i th all hr.-lth i c l a V ' - d
s ' .; d..' ds . " " ' ' C raw v - t e - r is vury hard , has a hiqh iron e c r t . - t \r i <• - -.0
h . J. ; : n s ' : " i f i d e . The t ree t:",e-nt and c h e : ' . i c a l add i t i on r icscr i !.-:-d
e a r l i e r h e l p t o cont ro l prcb.lems a s s o c i a t e d w i t h thr-se w a t e r rea l i t y
pa r . - . - e te rs .

>lj«-
T ve l a r g l i c r Ir,.dox reveals that the finished water has sl-'-.htly c-,r-e:'ve
c1-;.• OL. t > ~ r i st ir <;. Sa- pics of the f i n i s h e d w = ter at V e i l s rl and =5 '..-.re
c c l l c - e t c - d during this survey to re-evaluate the corrosive n a t u r e of t'-.e
w^ter. The analytical tesu'lts ai-d' their interpretation will be tra':-;'.t<
wh-.-n the a n a l y s i s is cc~p!cted.

Ti.e City has ar r c t i v e prc/jr^M for drt.-e. tin-:: r.'id rl i~i r -t:" •} 0' ss-
co-'re-etions to t'P r^m'cipal \.ater supply. This p'-ogra- rcr.sists of
plu~bir,g ir:pL'c tiers at the ti;.e the water ncter is p u l l e d '"or service
for res i d e - - i t i a l e'jsto'.ors . Industrial custe —ers are irspeoted on the
b a s i s of health harards associated with their water u:o a c t i v i t i e s .

1 A"1 _ _ . - • • a Va tc-r,,crl.s is required to submit 4 sa-ples per -onth fro-n the
tion syste~ for bacteriological analysis. G:-r,,- r a l l y , the water-

wo;-'>.s is excellent in their sa~ple submission, though - a i l i r g p'-:bV.~s
have occurred, resulting in s'lichtly less than 100C. c:-:liaree. All
s.vplos s^!. itted for the rast 5 ycai'S have 'eon '.--.ctc-r icv:;.i--3 : '_, r:.r-.
T i e - -: r. Lhly ope r;-. t i ng reports are regularly sub i t t - v d in a t i - c l y - ~ - • ;-r.

C c n c_l u_s_i c n_s a n_d_ Reoo'T enda t i_p n_s_

Pa sod upon this ir.vestiqation and a review of a v a i l a b l e records, it is
cc'cUdc-d that the Algo~.a public water supply syst1-.-. is e x c e l l e n t l y
u, •'.'•: tod an'd r.aintained. Tf-,c F:,;nicipa1 water sy^'-:i is capable of
^ .;:!_, ir.-] an adequate quantity of oood quality water to City residents
c 1 d cstabl ishr.ents. ^-'eter utility personnel deserve cc~~endatior, for
their efforts in the upkeep of the system. The following reoo — c-'daticns
ere -,ade to ir prove the overall water system:

1. T!'C v e n t sorre-n on the pro-rofteri:n bas ;n r l a l l L o r ^ ; "! -- . -d.

2. The co'icrr-tc en the tray aerator structure e - h a l l te r - ' ; .0 or
rcra i rpd.

2. The City s'culd continue their efforts to invade t ; e - :"-'. r".
syster by r e p l a c i n g 4 inch rains and p r o v i d i n q ad > i t ~'e ' ril
""looping".



LAND!"ILL I N S P E C T I O N A-/J SURVEILLANCE FOR

C^ flioo f E n t i t y /Name of Entity Location

County License Number

TUT! "Date 7

Copy sent to entity (?) Yes X/ v

Inspector's/Signature

or
Handed

Site Evaluat ion

' ~ Notec Dy District
No

'i Is gate "in accordance with NR 160.13?
Is attendant i n accordance with NR Ib0.13?

Yes No N

Are Insects and rodents under control"
Is windblown material nandled"properly!

D.
6.
7.
U.
9.
1C.
11 .

Is the active area corfmed7 J
Are all weather roads _providea?
Does C & C aopear adeouate7

Is surface water effectively diverteo around site?
Is on-site drainaae acceptable?
Was leachate absent or under control?
Were unautnorized wastes absent?
Was open burning in accorcince witn NR

12. Are adeauate firebreaks in existence7

U. Is the sue operating ]_n confornance witn plans and approvals'
15. Were anv of the monitorirc wells mace inoDerative7

"s& JL»* b*~ c^^-2, y+^8, -T&***&<0 /<"*^&&

/

RECOMMENDATIONS:

NA means not applicable
C 4 C means cover and compaction



i LI i u'i A'tu b U i < * L i LL'* IV.L run.-'.

Name of Entity

County

Location /

/' / '/
License Number

71 .Tie

Copy sent to ent i ty (?) Y e s
or

H a n d e d No

Date

J i N O -

n s p e c t o r ' s S ignature

Noted by D i s t r i c t

Site Evaluation

1.
2.
J.
4.
D.

6.

Is oate in accordance with NR 180,13?
Is attendant in accordance with NR 1U0.13?
Are insects and rodents under control?
Is windblown material handled prooerl^v?
Is tne active area confined?
Are all weather roads provided?

7. Does C i C aopear adeauate?
J.
9.
10.
11.
12.
13.
14.
15.

Is surface water effectively diverted around site?
Is on-site drainage acceptable?

Yes

•v

-
-
•

Was leachate absent or under control?
Were unautnorizcd wastes absent? 1
Was ooen burninn in accordance with N* 180.13?
Are adecuatc fircnreaks in existence? j
Is the site operating in confomance with plans and approvals"'
Were any of the nonitorinc wells maae inoDerative'

No

'
<

COMMENTS:

•f ' ~ . .
( . .

. }

„' u I / J ( : t i • t'',

.-•/ ' * I (' '-

NA moans not appl ir.i
L .S L nifjir. Cuvci Ji t ion



i : , ' . .rLCI::.••; f\j si'Kvr. IIIANC: rep.1-1,

*Na-ie o/ intlty /
//' fi

County

Loca l ion

CiD±
/

TW

Copy sent to ent i ty ( 7 ) Y c s _
r- r-

Ha Jed No

_LlCC;,so '.'u.-.bcr

[L>'.".I/ (/J.'^T.' \-,-^CL^I'v-
I f i spC 'C to r / ' s S igna tu re

• Site Evaluation

1 . Is n?.f' in accordance with NR 100.13?
2. Is attendant in acccrc?nce with \C<\ lLu'.l27

3
4 .
D.

6.
7.
B.
9.
10
n
M
13
K
15

CO

Are insects ana rodents under control?
Is windblown, material handled properly?
Is the active area confined 7

Are all wcatncr roacs provided'
Does C i C acinear adcouate?
Is surface water effectively civcric-J around- site?
Is on-site drainace acceptable?

Yes

y
s<
Xf
"X"
s<" J
;XL
x

, No

X̂
X ^Wa^s'leachate absent or under control? i | X~

Here unauthorized wastes absent? >
Was ooen turning in accordance witn ;••< liiO.13?
Are adequate firebreaks in existence.'

~+^Jlf

s^^^*°~

Xf

Is the >Ue ooerating in confonr.ancc with plans ar.c approvals? j
. Wer£"-a_pv of- , the ronitorinq wells n-.acp inoperatu-e? . X

•

'•WENTS: . ? , ^ _ * ^ _£ fl G^/^G^JCL '

^ ' *^ ^ , /uSLcx Aii-^' Cs-/y*d u.^&^ L'̂ v / 4o ̂^̂ ruA
"^ *~ °/ ̂ ̂/^ \ . . ,. # ̂Ji^r .& Q^JL / £*~ AViv/ C^y^^^^

RECCM'IENDATICNS:

NA np;\nr. nnt .ippl i. . \ \ - } , -
C i C ncans cover and ccr.p.ict icn



//•/
Name of Entity /

Count* •

Time

Copy sent to entity (?) Ye:
o-

*• Handed No

Local icfn

/ Liccr.se 'iu— ber

/̂ ' * SL/_> ''. '"• t's- '-t^ /j c c, c, /•• ̂- K-^_
L^tL- ^nsra-ctCr 's 3K-a

x

.'.otc- 7', .'r_:rie:

Site E v a l u a t i o n

1 .
2.
?.
M .

D.
6.
7.
13.
9.
10.
1 1 .
12.
] ~4

K.
15.

Is gate in accordance K ith I,1?. lbO.13?
is attendant in accordance with NR 1LO.:3'' j
Are insects enJ rodents under control :
Is windblown m a t e r i a l handlcu nrcrcrl;, :
Is the active area co--
Are all weather roads p
Does C fi C aPT'ca'- artccu
Is surface water c'fect
Is on-cite drairanc ace
Was leach«te absent o^
Were unauthorized waste
Was or>en burning in ace
Are adequate f irrbrca >.s
Is the site or^ratinc i
Were any OT tnc r/omtor

inec1 •
r r v i c. c ct ?
ate 7

ivclv diverted e-re ,'nc- s i tc?
c: table 7

under control ?
c d b r. c n t ?
::rda:icc wv_ i N:: l^j.13?
in existence?

n confer-,. .nee v;i t :• j)lans and a_p_prc»a"; s?
in-; v;ell:. r^idu i r.e-i'L'rat ive?

'
ture

Yes

x
X
X
X
>c
X

X̂
x̂

No -
1

X"
"X
X. t

>̂

CCv'.'x,LNTS:

'*^-*0e. •*
i)

RECOWENDATIOflS:

NA ncans not eri ; l iccblc
C & C mcan^ cover and compaction



"E(.T;0'i ViO S J<VE 1 LLA '> w.

County
rtO/7 9
License Number

Time

.CopyXTn) to entity (?) Y e s )C
— or

Handed NO

Dat<5 '.spec//'- s S i g n a t u r e

,'otec1 by L" s t r i c t

Site Eva lua t ion Yes

1.
2.
T

*! .

5
6.
7.
a.
9.
10.
Vi.
12.
11:.
K .
15.

Is ̂ ate in accordance with NR 180.
Is attencart in accordance with N-
Are Insects anc rodents under cor.
Is windblown material nanclec ore"
Is the r.ctive are? confined 7

Are a"1 weather roacs provided 7

Does C i C aocear adecuate7

Is surface water effectively c^ver
Is on-site drainage acceptable''

137 >C
TbO.13 7 >: '

re'7 >̂C
e ••' y 7 V

'><"" '
x:v><

tec around site7 >C
\^><C

Was leacnate absent or under control7 ^r
Were unajtnonzed wastes absent7

Was open burn'nc in accordance wit
Are adequate firebreaks in existe r

Is the site operating in con**or"',ar
Were any o* the monitor ing wells n

K". '̂  180.13? >C
ce7 >
ce with plans and approvals 7

ade mo3erative7 ^>C

RE CO WEN DAT IONS:

NA means not applicable
C & C means cover and coinpaction
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LANDFILL INSPECTION AND SURVEILLANCE FOR%

Time

v — " or f ̂  Noted by rj-, strict
Handed No

Site Evaluation

1.
2.
3.
A.
5.
6.
7.
8.
9.
10.
^ 1 .
'.2.
13.
U.
15.

Is aate 1r, accordance with NR 100.13'
Is attendant in accordance witn N~. lt>C.!37

Are Insects and rodents under co^iro1'
Is windblown material handled crcjerlv?
Is the active area confined7

Are all weather roads provided"5

Does C & C aooear adequate?
Is surface water effectively diverted arounc site?
Is on-site drainage acceptable?
Was leachate absent or under control7

Were ur.autnorized wastes assent?
Was open burning in accordance with f̂  180.13?
Are adequate firebreaks in existence7

Is the site operating in conforr.once with plans and aDorovals0

Were any of the monitoring we" Is mace inoperative7

i\
Yes i No

i

Vx
x

X
V :
>c

' V '
, f % ŷ/

X
V
x:

'

..<^.««Mtf
^ 0-it 'cf^ 'cf-dhx^&fi'

0

Os
>ô

RECOMMENDATIONS:

NA mear.s not applicable
C & C means cover and compaction




