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Woodward-Clyde 9

Engineering & Sciences applied to the earth & its environment

January 29, 1996

Mr. Marshall Sonksen
Aluminum Company of America
4879 State Street

Riverdale, Iowa 52722

RE: Analyses of Archived Sediment Samples from the Phase IIT Sediment Investigation

Dear Marshall:

An objective of the Sediment/Soil Investigation Studies Mississippi River Pool 15 Phase III
Field Sampling Plan was to collect information regarding background concentrations of metals
in sediments. The approach taken in Phase III was to analyze inorganics in samples collected
from the upstream reference area and archive samples from the critical study areas (exceptions
to this were mercury and cyanide, which were analyzed from selected locations rather than
archived due to sample holding time restrictions). The rationale was that reference area
analyses would then be used to assist in interpretation of metals data collected from the outfalls
during 1992, with subsequent revision of specific metals as contaminants of potential ecological
concern if supported by the reference data. This interpretation, in discussion with EPA, would
be used to ascertain whether analyses of archived sediment samples from the critical studies
areas is necessary. The metals of interest are:

aluminum
chromium
copper
iron

lead
manganese
silver

zinc

A summary of metals data from the reference areas, including Duck Creek, Pigeon Creek and
Crow Creek, is presented in Table 1. These are compared on a constituent-specific basis to
metals collected from the Outfalls during 1992 (the Phase I sediment investigation) in Tables 2
to 9. The values presented in Tables 2 to 9 are for the surface sediment horizon only (0-0.5 ft),
since this represents the sediment/water interface and zone of potential biological exposure.

Woodward-Clyde Consultants — A Subsidiary of Woodward-Clyde Group. Inc.
357 Riverside Drive (37064) « P.O. Box 680925 (37068-0925) e Franklin, Tennessee
(615) 790-0003 o Fax (615) 790-0023



Woodward-Clyg

Mr. Marshall Sonksen
Page 2
January 29, 1996

Field duplicates were averaged. Individual data points and the upper 95% confident limit of
the mean (UCL) are presented, with the exception of Qutfall 005, for which a limited number
of surface sediment samples were collected. Therefore the maximum value is presented for
Outfall 005.

There are also additional sediment screening benchmarks with which to evaluate metals
concentrations in addition to those used in the Preliminary Identification of Contaminants of
Concern Ecological Risk Assessment Mississippi River Pool 15 (Jacobs Engineering 1994)".
The approach used in developing preliminary contaminants of potential ecological concern
(COPECs) in sediments by Jacobs was essentially: (1) comparison to typical background
concentrations of oven-dried soils; and (2) comparison to published National Oceanic and
Atmospheric Administration (NOAA) benchmarks (effects range low [ER-L] and effects range
medium [ER-M]). The EPA Superfund program has initiated a project to develop screening
benchmark values for soil, water and sediments?. These screening benchmarks are referred to
as Ecological Thresholds (ETs). Other screening benchmarks are available as well, many of
which are summarized in Toxicological Benchmarks for Screening Contaminants of Potential
Concern for Effects on Sediment-Associated Biota: 1994 Revision (Hull and Suter 1994)°. A
summary of the Mississippi River reference area and outfalls and wetlands data is presented in
Table 10 with applicable ETs. Where ETs were unavailable, benchmarks recommended by
Hull and Suter (1995) are presented. Each of the metals, with associated recommendations for
further analysis of archived samples, is discussed in the following sections.

! Jacobs Engineering Group Inc. 1994. Preliminary.identification of contaminants of concern ecological
risk assessment Mississippi River Pool 15 RE/FS Oversight Riverdale, Iowa. Prepared for the United
States Environmental Protection Agency, Region VII. USEPA Work Assignment No. 71-7PP8.

2 USEPA. 1995. Ecotox Threshold Software. Prepared by ABB Environmental Services for USEPA.
Distributed at Society for Environmental Toxicology and Chemistry, Vancouver, British Columbia,
November 1995.

3 Hull, R.N and G.W. Suter II. 1994. Toxicological benchmarks for screening contaminants of potential
concern for effects on sediment-associated biota: 1994 revision. Environmental Sciences Division, Oak
Ridge National Laboratory, Oak Ridge, TN. ES/ER/TM-95-R1.
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Aluminum

The UCL concentration for aluminum in the reference areas was less than in each of the
outfalls and wetlands (Table 2). The reference concentration cited in the Preliminary
Identification of Contaminants of Concern Ecological Risk Assessment Mississippi River Pool
15, was 71,000 mg/kg. There are no other benchmarks available. The highest UCL
concentration for aluminum measured during Phase I was 34,406 mg/kg measured in Outfall
002. This is less than one-half the value referenced in the preliminary screening document.
Therefore, additional analyses for aluminum are not proposed. Aluminum should not be
considered a COPEC in the outfalls, wetlands or Mississippi River.

Chromium

As with aluminum, the UCL concentration for chromium in the reference areas was less than
each of the outfalls and wetlands (Table 3). However, EPA has a sediment screening
benchmark for chromium of 150 mg/kg (chromium IIT) (Table 10). The chromium is believed
to be chromium III rather than chromium VI: stable chromium VI anionic compounds s&ongly
oxidize organic matter on contact and yield oxidized organic matter and chromium I
(Ecological Analysts [1986]* in Eisler [1986)%). Total organic carbon in Mississippi River
sediments adjacent to the Alcoa facility averaged 1.48% in surface sediments in Area 1 in the
Phase Il investigation. Therefore, additional analyses for chromium are not proposed. Based
on the EPA benchmark, chromium should not be considered a COPEC in the outfalls, wetlands
or Mississippi River.

Copper

The UCL concentration for copper in the reference areas was less than in each of the outfalls
and wetlands (Table 4). Concentrations in the outfalls and wetlands also exceeded the EPA

* Ecological Analysts, Inc. 1981. The sources, chemistry, fate, and effects of chromium in aquatic
environments. Avail. from American Petroleum Institute, 2101 L St.,, N.W., Washington, DC 20037.
207 pp.

3 Eisler,R. 1986. Chromium hazards to fish, wildlife, and invertebrates: a synoptic review. Contaminant
Hazard Reviews Report No. 6, Biological Report 85(1.6). U.S. Fish and Wildlife Service, Laurel, MD.
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screening benchmark of 34 mg/kg (Table 10). It is recommended that a limited number of
archived samples collected downstream from each outfall be analyzed for copper.

Iron

The UCL for iron in the reference areas was less than in each of the outfalls and wetlands
(Table 5). Though there is no EPA ET, there is a biological effects-based screening benchmark
for iron cited in Hull and Suter (1994) from the Ontario Ministry of Environment®: 30,000
mg/kg. With the exception of Outfall 003, the UCL concentration did not exceed 30,000
mg/kg in any of the Outfalls or wetlands. The average concentration of iron in Outfall 003 was
elevated, but this was due to a single sample collected about 400 ft from the river. If this
sample is not included, the UCL for Outfall 003 (17,291 mg/kg) is below the benchmark.
Because the outfalls and wetlands are potential sources or transport pathways of iron to the
Mississippi River, concentrations in the river would also be lower (i.e., the concentrations
would decrease moving away from the source). It is therefore proposed that iron analyses not
be conducted on archived sediment samples from the Mississippi River. Iron should not be a
COPEC in the Mississippi River, but would still be a preliminary COPEC for Outfall 003.

Manganese

Concentrations of manganese in sediments were quite variable in the reference areas
(Table 6). The UCL for manganese was generally slightly higher in the outfalls (except
Outfall 001) and wetlands as compared to the reference areas. The only sediment
screening benchmark available for manganese as cited in Hull and Suter (1994) is 460
mg/kg . This was exceeded in the reference area as well as the outfalls and wetlands. In fact,
one of the highest manganese concentrations measured was from a Pigeon Creek sample
(834 mg/kg -- Table 1). The highest UCL manganese concentration was in wetland #2,
and was only a factor of 1.5 above the Mississippi River reference area UCL. The
reference concentration for manganese cited by Jacobs in the preliminary screening document
was 850 mg/kg. Because the UCL concentration of manganese in the outfalls and wetlands

¢ Persaud, D., R. Jaagumagi, and A. Hayton. 1990. The Provincial Sediment Quality Guidelines.
Ontario Ministry of the Environment
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was only slightly above the UCL concentration in the Mississippi River reference area (a
maximum factor of 1.5), and the UCL concentration in the outfalls, wetlands and reference
areas was less than 850 mg/kg cited as a reference concentration in Jacobs (1994), additional
analyses for manganese are not proposed. Manganese should not be considered a COPEC in
the outfalls, wetlands or Mississippi River.

Lead

The UCL concentration for lead was less in the reference areas than in each of the outfalls and
wetlands (Table 7). EPA has a sediment screening benchmark (ET) for lead of 47 mg/kg
(Table 10). The EPA benchmark was slightly exceeded in Outfalls 002, 004 and 006 (51.1
mg/kg, 52.4 mg/kg and 50.6 mg/kg, respectively). This represents a maximum factor of only
1.1 above the EPA benchmark. The UCL for Outfall 001 was very high, but this was due to a
single localized sample collected in the Outfall 001 pond at the most distal point from the river
— a distance of over 3,000 f. If this sample is not included, the UCL for lead in Outfall 001
(36.2 mg/kg) is below EPA'’s screening benchmark. As noted for iron, because the outfalls and
wetlands are potential sources or transport pathways of lead to the Mississippi River,
concentrations of lead in the river would be lower. It is therefore proposed that lead analyses
not be conducted on archived sediment samples from the Mississippi River. Lead should not
be a COPEC in the Mississippi River, but would still be a preliminary COPEC for Outfall 001,
which will be evaluated as part of the FSA unit assessments.

Silver

Silver is an interesting constituent in that there were only 2 unqualified detections in all of
the outfalls and wetlands in 1992 during the Phase I sediment investigation. One of these
detections was from Outfall 003, as shown in Table 8. The other was a lower horizon
sample collected from Outfall 002 (4.9 mg/kg -- not shown in Table 8). The only real
comparison that can be made between the reference area and the outfalls and wetlands is
that the analytical detection limit was about two to three times lower in the reference area.
The screening benchmark for silver is 1 mg/kg (Table 10 -- this is a NOAA ER-L and was
also used by Jacobs in the screening process). The UCL concentration (based entirely on

Woodward-Clyde Consultants
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one-half the detection limit) was about the same as, or lower than, the screening
benchmark in Outfall 004, 005, 006 and the wetlands. Outfalls 001 and 002 are slightly
higher (factors of 1.6 and 1.4 above the benchmark, respectively), but are influenced by
values qualified as having associated blank contamination. If these concentrations are
assumed to be correct, concentrations in the river would likely be less than 1 mg/kg due to
attenuation of concentration moving away from the outfalls as potential sources or
pathways. Because Outfall 003 was the only Outfall to have a confirmed hit of silver in
the surface sediment, we recommend analyzing a limited number of archived samples
downstream from Outfall 003 for silver.

Zinc

The UCL for zinc in the reference areas was less than in each of the outfalls and wetlands
(Table 9). Concentrations in each outfall (except Outfall 004) also exceeded the EPA sediment
screening benchmark of 150 mg/kg (Table 10). The benchmark was not exceeded in the
wetlands. It is recommended that archived samples collected downstream from each outfall be
analyzed for zinc.

Summary

Based on the results of the reference area metals analyses and comparison of new
benchmarks for evaluating sediment contaminants, we propose that:

e archived samples from the Phase III sediment investigation be analyzed for
copper and zinc in a limited number of samples downstream from each of the
outfalls, and silver downstream from Outfall 003; and

¢ aluminum, chromium, iron, manganese and lead should not be considered
COPEC:s in the river.

The following sample designations represent three sample locations immediately
downstream from each outfall, with the exception of Outfall 003, which has only two
locations due to the relatively close proximity to Outfall 002.

Woodward-Clyde Consuitants
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"S001A-01D-R00

SOD7A-01C-R00

SO14A-01C-R00 | SOD3A-01C-R00 | SOD4A-01C-R00 S004A-006D-R00
S001B-01D-R00 S014B-01C-R00 SOD3B-0IC-R00 | SOD4BOIC-R00 | SOD7B-01C-R00 | S004B-006D-R00
S00ZA-0ID-R00 | SODIA-OIC-R0O0 | SOI3A-0IC-R12S | SO06A-OIC-RI00 | SO03A-0IC-RO0 | S002A-01B-R00
TSO01B-01D-R00 | SODIB-01C-R00 S006B-0IC-R100 | SO03B-0IC-R00 SODIA-01B-R00
SODIA-0ID-R00 | SO1SA-01C-R00 S007A0IC-R2S | SO04A-01C-R100

S015B-01C-R00 S007B-0IC-R25 | SO04B-01C-R100

Depending on the specific date of collection (sediment samples were collected over a

period of about 3 weeks), there is 8 to 11 weeks remaining on the holding time for the

archived metals samples. If the additional sample analyses immediately downstream from

the outfalls continue to show elevated constituent concentrations, there should still be

ample time to request additional analyses if necessary.

Please contact us at 615/790-0003 if you have any question or need additional

information.

Sincerely,

tojecf Manager

Todd D. Hunt

Project Scientist

cc: Kirk Gribben, Alcoa Technical Center, Pittsburgh, PA

Alice Waldhauer, Geraghty & Miller, Dublin, OH
Van Conner, Woodward-Clyde Consultants, Franklin, TN

Woodward-Clyde Consultants




TABLE 1

SUMMARY OF METALS ANALYSES IN SEDIMENTS FROM REFERENCE AREAS
PHASE IIl SEDIMENT INVESTIGATION

SAMPLE IDENTIFICATION Aluminum | Chromium Copper Iron Manganese Lead Zinc Silver
(mg/kg) | (mphkg) | (mehkg) [ (mpke) | (mghke) | (mphkg) | (mphke) (m,
S004B-0R-R0O0 6,090 11.4 7.9 10,300 266 10.5 34.6 < 0.69
S001A-OR-R00 6,290 11.8 8.5 11,100 540 10.7 47.7 < 0.84
S004A-0R-R00 8,900 15.0 10.0 12,600 477 8.2 494 <0.74
SO0IDA-OR-R00 5,420 17.2 10.1 11,600 393 13.1 45.6 < 0.80
SO0TA-OR-R100 1,860 52 28 5,460 273 3.8 15.9 < 0.64
S006A-OR-R125 4,420 9.0 6.0 9,350 499 6.9 32.2 < 0.83
SO03A-0R-R2S 5,800 1.5 8.6 7,760 213 6.1 344 < 0.68
SO0SA-OR-RTS 8,030 14.8 1.9 13,400 423 9.6 41.1 <0.79
S01A-DCK-R00 1,260 6.1 23 4,230 215 3.6 12.2 < 0.59
S001A-Crow Creck® 9,660 14.4 11.7 13,600 462 11.6 45.1 <077
S001B-Crow Creck* 10,900 15.6 11.6 13,900 413 12.1 48.1 <07
S001B-Crow Creek Dup* 10,900 15.7 12.1 14,300 450 14.4 493 < 0.76
S001A-Pigeon Creek* 9,000 13.9 13.4 14,800 834 11.9 53.7 < 0.87
S001B-Pigeon Creek* 8,050 12.5 12.1 13,900 660 12.6 48.2 < 0.82
S001B-Pigeon Creek Dup* 7,770 12.2 10.8 12,900 605 11.1 413 < 0.76

* Data validation incomplete for these samples

METALSC.XLS TABLE 1 1/29/96 4:34 PM



TABLE 2

SUMMARY OF ALUMINUM ANALYSES IN SEDIMENTS

(All units in mg/kg)
MISSISSIPPI RIVER Outfall and Wetland Data from Phase I Investigation
NUMBER Reference Area Outfall Outfall Outfall Outfall Outfall Outfall Wetland | Wetland
Phase III Investigation 001 002 003 004 00S 006 1 2
1 6,290 5,540 22,400 11,950 14,350 9,540 10,505 36,600 18,300
2 8,900 10,500 22,800 12,200 20,100 25,300 16,000 11,400 17,100
3 5,420 11,400 24,400 39,600 17,000 11,600 17,000 14,200
4 1,860 9,090 9,020 16,500 17,900 24,200 32,300 15,000
5 4,420 12,600 52,300 12,500 - 17,200 25,100 10,890 15,200
6 5,800 5,720 11,600 6,710 16,900
7 8,030 9,500 21,800
8 9,660 4,420 11,200
9 9,000 5410 23,700
10 1,260 8,860 17,500
11 6,330
12 7,660
13 6,200
14 7,750
STATISTIC
Number 10 14 6 5 5 2 5 10 6
Mean 6,064 7,927 23,753 18,550 17,310 17,420 17,481 18,910 16,117
Min 1,260 4,420 9,020 11,950 14,350 9,540 10,505 6,710 14,200
Max 9,660 12,600 52,300 39,600 20,100 |- 25,300 25,100 36,600 18,300
Standard Dev. 2,934 2,482 15,381 11,914 2,062 NC 6,867 9,765 1,556
fian-l (@=0.05) 1.833 1.771 2015 2.132 2.132 NC 2.132 1.833 2015
UCL 7,765 9,102 36,406 29,909 19,276 NC 24,028 24,570 17,397

NC -Not caiculated due to insufficient data.

METALSC.XLS Aluminum 1/29/96 4:35 PM



TABLE 3
SUMMARY OF CHROMIUM ANALYSES IN SEDIMENTS

(All units in mg/kg) -
MISSISSIPPI RIVER Outfall and Wetland Data from Phase I Investigation
NUMBER Reference Area Outfall Qutfall Qutfall Outfall Outfall Outfall Wetland | Wetland
Phase III Investigation 001 002 003 004 00S 006 1 2
1 11.80 12.60 57.20 19.40 19.20 13.60 24.30 37.70 54.40
2 15.00 25.80 52.10 22.30 24.30 40.90 30.10 16.00 38.20
3 17.20 28.30 47.30 62.50 20.60 21.70 22.30 37.90
4 523 21.80 12.30 56.60 26.00 45.20 31.70 44.20
5 9.02 31.10 92.80 28.30 20.80 38.70 19.55 44.10
6 11.50 15.30 26.50 13.50 33.20
7 14.80 27.10 26.50
8 14.40 14.60 16.20
9 13.90 12.30 30.50
10 6.10 17.70 22.50
11 13.60
12 14.10
13 12.90
14 28.20
STATISTIC
Number 10 14 6 5 5 2 5 10 6
Mean 11.9 19.7 48.0 378 22.2 27.3 320 23.6 420
Min 52 12.3 123 19.4 19.2 13.6 21.7 13.5 33.2
Max 17.2 311 92.8 62.5 26.0 409 452 37.7 54 4
Standard Dev. 40 7.0 21.7 20.2 2.8 NC 99 78 74
flan (@=0.05) 1.833 1.771 2.015 2.132 2.132 NC 2.132 1.833 2015
UCL 14.2 23.0 70.8 57.1 249 NC 414 28.2 48.1

NC -Not calculated due to insufficient data.

METALSC.XLS Chromium 1/29/96 4:35 PM



TABLE 4
SUMMARY OF COPPER ANALYSES IN SEDIMENTS

(All units in mg/kg)
MISSISSIPPI RIVER Outfall and Wetland Data from Phase I Investigation
NUMBER Reference Area Outfall Outfall Outfall Outfall Outfall Outfall Wetland | Wetland
Phase 1H lnvestigation 001 002 003 004 00§ 006 1 2
1 8.46 30.5 176 32.4 78.85 49.7 49.4 69.5 27.8
2 10.00 46.5 209 71.2 111 281 317 28 24.6
3 10.10 63.5 176.5 368 152 349 35.5 43.6
4 2.75 34.7 57.7 354 183 135 55.1 35.5
5_ 6.02 63.2 140 2150 29.3 179 13.4 40.7
B 6 | 859 | 293 | 765 14.4 26.6
I 11.90 49.2 21.3
8 11.70 19.3 63.7
9 13.40 24.6 50.2
10 2.30 17.3 444
11 14
12 14.4
13 12.6
14 127
STATISTIC
Number 10 14 6 5 5 2 5 10 6
Mean 8.5 39.0 139.3 596.3 110.8 165.4 143.1 39.6 33.1
Min 23 12.6 5711 324 29.3 49.7 349 13.4 246
Max 134 127.0 209.0 2,150.0 183.0 281.0 317.0 69.5 436
Standard Dev. 38 30.7 60.3 882.1 60.4 NC 114.1 20.2 8.0
tyant (a=009) 1.833 1.771 2.015 2.132 2.132 NC 2.132 1.833 2015
UCL 10.7 535 188.9 1,4373 168.4 NC 251.8 51.2 39.7
— —— ——

NC -Not calculated due to insufficient data.

METALSC.XLS Copper 1/29/96 4:35 PM



TABLE §

SUMMARY OF IRON ANALYSES IN SEDIMENTS

(All units in mg/kg)
MISSISSIPPI RIVER Outfall and Wetland Data from Phase I Investigation
NUMBER Reference Area Outfall Outfall Outfall Outfall Outfall Outfall Outfall Wetland | Wetland
Phase I1I Investigation 001 002 003 003? 004 008 006 1 2
1 11100 11800 24000 16250 16250 16000 9300 26600 23800 27900
2 12600 17400 19600 15000 15000 14500 17000 16200 12400 20700
3 11600 17900 21150 213000 15200 18500 15600 19300
4 5460 14700 10300 15000 15000 21700 16500 22400 21100
5 9350 19800 6440 10100 10100 15400 19400 16750 21100
6 7760 9060 14100 13000 25000
7 13400 17500 20400
8 13600 8670 13500
9 14800 12100 18200
10 4230 26700 15400
11 9540
12 13800
13 13100
14 9670
STATISTIC
Number 10 14 6 5 4 5 2 5 10 6
Mean 10,390 14,410 15,932 53,870 14,088 16,560 13,150 19,440 17,145 22,517
Min 4,230 8,670 6,440 10,100 10,100 14,500 9,300 16,200 12,400 19,300
Max 14,800 26,700 24,000 213,000 16,250 21,700 17,000 26,600 23,800 27,900
Standard Dev. 3,589 5,060 6,796 88,988 2,723 2,923 NC 4,222 3,975 3,250
fiana (@=0.05) 1.833 1.771 2.015 2.132 2.353 2.132 NC 2.132 1.833 2.015
UCL 12,470 16,805 21,523 138,710 17,291 19,347 NC 23,465 19,449 25,190

NC -Not calculated due to insufficient data.

METALSC.XLS Iron 1/29/96 4:39 PM



TABLE 6

SUMMARY OF MANGANESE ANALYSES IN SEDIMENTS

(Al units in mg/kg)
MISSISSIPPI RIVER Outfall and Wetland Data from Phase I Investigation
NUMBER' Reference Area Outfall Outfall Outfall Outfall Outfall Outfall Wetland Wetland
) Phase I1I Investigation 001 002 003 004 00S 006 1 2
1 540 667 670 905 511.5 194 401.5 431 755
2 477 331 445 302 489 595 416 324 607
3 393 346 419 714 682 534 362 444
4 273 458 315 223 394 697 847 635
S 499 407 382 185 620 637 826 599
6 213 178 480 762 952
7 423 357 888
8 462 254 564
9 834 260 721
10 215 463 792
1 83.7
12 323
13 301
14 200
STATISTIC
Number 10 14 6 5 5 2 5 10 6
Mean 433 331 452 466 539 395 537 652 665
Min 213 84 315 185 394 194 402 324 444
Max 834 667 670 905 682 595 697 888 952
Standard Dev. 183 143 121 324 113 NC 131 213 172
Liran (a=0.05) 1.833 1.771 2.015 2.132 2.132 NC 2.132 1.833 2015
UCL 539 398 551 774 647 NC 662 775 l= 807

NC -Not calculated due to insufficient data.

METALSC.XLS Manganese 1/29/96 4:36 PM



TABLE 7

SUMMARY OF LEAD ANALYSES IN SEDIMENTS

(All units in mg/kg)
MISSISSIPPI RIVER Outfall and Wetland Data from Phase I Investigation
NUMBER Reference Area Outfall Outfall Outfall Outfall Outfall Outfall Outfall Wetland | Wetland
Phase I11 lnveltigllion 001 001! 002 003 004 008 006 1 2
1 10.7 11.8 11.8 45.6 19.1 16.65 15.1 15.2 35.7 26.8
2 8.2 36.7 36.7 51.6 15.4 64 53.2 28.8 17.1 27.3
3 13.1 31.2 31.2 58.6 24.8 14.6 19.5 20.5 28
4 3.8 31.6 31.6 12.3 24.6 22.3 36.1 29 36.2
5 6.9 51.7 51.7 25.8 40.7 43.7 63.1 15.25 40.7
6 6.1 33.7 33.7 18.8 13.6 22.3
7 9.6 68 68 18.8
8 11.6 28.3 28.3 16.1
9 11.9 18.3 18.3 23.2
10 3.60 13.6 13.6 21.3
11 10 10
12 10.3 10.3
13 12.6 12.6
14 5520
STATISTIC
Number 10.0 14.0 13.0 6.0 50 50 20 50 10.0 6.0
Mean 8.5 419.8 275 355 249 323 34.2 325 21.1 30.2
Min 3.6 100 10.0 12.3 15.4 14.6 15.1 15.2 13.6 223
Max 13.1 5,520.0 68.0 58.6 40.7 64.0 53.2 63.1 35.7 40.7
Standard Dev. 34 1,468.0 17.6 19.0 9.7 21.2 NC 18.9 6.8 6.8
tian1 (a=0.03) 1.833 1771 1.782 2.015 2.132 2.132 NC 2.132 1.833 2.015
UCL 10.5 1,114.7 36.2 51.1 34.1 524 NC 50.6 25.0 358

NC -Not calculated due to insufficient data.

METALSC.XLS Lead 1/29/96 4:36 PM



TABLE 8
SUMMARY OF SILVER ANALYSES IN SEDIMENTS

(All units in mg/kg)
MISSISSIPPI RIVER Outfall and Wetland Data from Phase I Investigation
NUMBER Reference Area Outfall Outfall Outfall Outfall Outfall Outfall Wetland | Wetland
Phase II1 Investigation 001 002 003 004 00S 006 1 2
1 0.42 1.10 1.35 1.10 0.75 0.75 0.65 1.00 0.70
2 037 1.80 0.95 3.20 0.75 0.90 0.70 0.75 0.60
3 0.40 1.9 0.85 0.75 1.10 0.65 0.85 0.70
4 032 1.80 0.60 0.90 0.70 1.45 0.90 0.60
5 0.41 2.90 0.50 0.70 1.10 0.90 0.75 0.60
6 0.34 1.40 1.70 0.80 0.65
7 0.39 0.80 0.70
8 0.39 0.65 0.70
9 0.44 0.65 0.80
10 0.30 0.70 0.85
11 1.50
12 0.65
13 0.65
14 0.70
STATISTIC
Number 10 14 6 5 5 2 5 10 6
Mean 0.38 1.23 0.99 1.33 0.88 0.83 0.87 0.81 0.64
Min 0.30 0.65 0.50 0.70 0.70 0.75 0.65 0.70 0.60
Max 0.44 2.90 1.70 3.20 1.10 0.90 1.45 1.00 0.70
Standard Dev. 0.05 0.68 0.46 1.06 0.20 NC 0.34 0.09 0.05
tian) (a=0.05) 1.833 1.771 2,015 2.132 2.132 NC 2.132 1.833 2015
UCL 0.40 1.55 1.37 2.34 1.07 NC 1.19 0.86 0.68

NC -Not calculated due to insufficient data.
Values in italics represent reported nondetects -- a value of one-half the detection limit is used.
Underlined values represent samples where silver was also detected in the associated blank.

METALSC.XLS Silver 1/29/96 4:37 PM



TABLE 9
SUMMARY OF ZINC ANALYSES IN SEDIMENTS

(All units in mg/kg)
MISSISSIPPI RIVER Qutfall and Wetland Data from Phase I Investigation
NUMBER Reference Area Outfall Outfall Outfall Outfall Outfall Qutfall Wetland | Wetland
Phase III Investigation 001 002 003 004 00S 006 1 2
1 471 106 250 78.1 75.75 94.5 161.5 163 124
2 494 239 282 90 66.7 405 255 73 92
3 45.6 293 241 263 74.4 89.3 96.3 117
4 15.9 156 72.2 146 123 167 112 112
5 322 411 109 140 65.5 208 66.3 133
6 344 151 147 56.5 94.7
7 41.1 22 85
8 45.1 110 65.4
9 53.7 418 113
10 12.2 106 84.3
11 42.5
12 36.7
13 34.6
14 210
STATISTIC
Number 10 14 6 5 5 2 5 10 6
Mean 377 188.3 183.5 143.4 81.1 249.8 176.2 91.5 112.1
Min 12.2 346 722 78.1 65.5 94.5 89.3 56.5 92.0
Max 53.7 418.0 282.0 263.0 123.0 405.0 255.0 163.0 133.0
Standard Dev. 14.1 131.3 85.7 73.2 23.9 NC 61.4 316 16.2
tian-1 (2=0.05) 1.833 1.771 2015 2.132 2.132 NC 2.132 1.833 2015
UCL 459 250.4 2540 213.2 103.8 NC 234.7 109.8 125.4
—— ———————— e e e e

METALSC.XLS Zinc 1/29/96 4:37 PM

NC -Not calculated due to insufficient data.




SUMMARY OF METALS ANALYSES IN SEDIMENTS

TABLE 10

(mg/kg)
Phase 111 Outfall and Wetland Data from Phase I Investigation - Mean Concentrations
ECOTOX Other Mississippi| Outfall | Outfall Outfall | Outfall | Outfall | Outfall | Wetland | Wetland
Constituent Benchmarks River 001 002 003 . 004 005 006 1 2

(UCL) (UCL) (UcL) (UCL) (UCL) (max) ucL) (UCL) (UCL)
Aluminum 7765 9,102 36,406 29,909 19,276 25,300 24,028 24,570 17,397
Chromium 14.2 23.0 70.8 57.1 249 40.9 414 28.2 48.1
Copper 10.7 53.5 189 1,437 168 281.0 252 51.2 39.7
Iron 12,470 16,805 21,523 138,710 19,347 17,000 23,465 19,449 25,190
Manganese L 539 398 551 774 647 595 662 775 807
Lead 47 10.5 1,115 51.1 34.1 524 53.2 50.6 250 358
Silver LT 0.4 1.6 1.4 23 1.1 0.9 1.2 0.9 0.7
Zinc 150 459 250 254 213 103.8 405 235 109.8 125

'Hull, RN and G.W. Suter I1. 1994. Toxicological benchmarks for screening contaminants of potential concem for effects on sediment-associated biota: 1994 revision.

Environmental Sciences Division, Oak Ridge National Laboratory, Oak Ridge, TN. ES/ER/TM-95/R1

Jacobs Engineering Group Inc. 1994. Preliminary identification of contaminants of concem ecological risk assessment Mississippi River Pool 15 RE/FS Oversight
Riverdale, lowa. Prepared for the United States Environmenta! Protection Agency, Region VII.

METALSC.XLS TABLE 10 1/29/96 4:51 PM






APPENDIX F

STATISTICAL ANALYSES COMPARING
YMA (1990) AND PHASE III DATA



AROCLOR 1248

Phase ITI vs YMA (1990)
YMA (1990) | WCC (1996) | YMA (1990) | WCC (1996) | YMA (1990) | WCC (1996)
SUMMARY STATISTICS
AREA 1A 1A 1B 1B 1C 1C
count 8 6 13 12 52 21
min 0.17 0.02 0.71 0.03 0.025 0.02
mean 1.31 0.29 11.35 0.10 0.87 0.46
max 2.06 1.2 22.6 0.32 2.64 35
st dev 0.70 0.46 7.00 0.10 0.67 0.77
Number DATA
1. 1.63 0.02 20.26 0.06. 1.29 0.14
2 2.04 0.02 0.71 0.11 1.61 0.06
3 1.6 0.06 18.81 0.09 0.93 0.15
4 1.58 0.1 7.5 0.04 1.45 0.27
5 0.54 1.2 16.72 0.32 0.86 0.48
6 0.83 0.34 10.86 0.24 1.8 14
7 2.06 13.86 0.04 1.88 0.38
8 0.17 10.68 0.03 0.5 0.51
9 3.82 0.03 2.19 35
10 12.96 0.04 0.47 0.23
11 22.6 0.03 0.86 0.02
12 2.59 0.22 0.955 0.04
13 6.14 0.875 0.1
14 0.95 0.38
15 0.95 0.03
16 0.27 0.03
17 0.85 0.36
18 1.6 0.81
19 0.96 0.16
20 2.59 0.13
21 0.9 0.39
22 1.87
23 0.81
24 0.68
25 1.01
26 0.45
27 0.29
28 0.18
29 041
30 0.35

COMPARE.XLS Compare 6/21/96 11:44 AM



AROCLOR 1248

Phase III vs YMA (1990)
YMA (1990) | WCC (1996) | YMA (1990) | WCC (1996) | YMA (1990) | WCC (1996)
31 14
32 0.67
33 0.17
34 0.57
35 0.025
36 0.38
37 0.14
38 0.49
- 39 1.39
40 0.25
41 0.66
42 23
43 0.89
44 0.17
45 0.72
46 2.64
47 0.76
438 0.09
49 0.1
50 0.1
51 0.16
52 0.57

COMPARE.XLS Compare 6/21/96 11:44 AM



Date/Time 06-21-1996 08:06:23
Data Base Name C:\ncss\ymavswcc

Description Data base created at 12:47:59 on 06-11-1996

~T-Tests

Two Sample T-Test Results

LN1A1990 LN1A1996

Count - Mean 8 3.464895E-02 6 -2.306088
95% C.L. of Mean -.6867098 .7560077 -4.001581 -.6105962
Std.Dev - Std.Error .8655374 .3060136 1.619496 .6611565
Ho:Diff=0 = ==w-- Equal Variances -----= =————= Unequal Variances ——---
T Value - Prob. 3.504194 0.0043 3.21291 0.0124
Degrees of Freedom 12 7.964735
Diff. - Std. Error  2.340737 .6679817 2.340737 . 7285412
958 C.L. of Diff. .8858901 3.795585 .6618362 4.019639
F-ratio testing group variances 3.500968 Prob. Level 0.1597

~4.001581 95% Conf. Limit Plots .7560077
LN1A1990 < a >
LN1A1996 < a >

-4.001581 Line Plots . 7560077
LN1A1990 Geccecsssssesscssscesesscsseleceerceccssselineelessaeal2.11
LN1A1996 s e s

Aeen 1A

(o \LMT/MA |

-



~=T-Tests
Date/Time 06-21-1996 08:06:38
Data Base Name C:\ncss\ymavswcc

Deacription Data base created at 12:47:59 on 06-11-1996

Two Sample T-Test Results

LN1B1990 LN1B1996

Count - Mean 13 2.123159 12 -2.640468
958 C.L. of Mean 1.527683 2.718636 -3.199155 -2.08178
std.Dev - Std.Error .9857875 .2734083 . 8800622 .254052
Ho:Diff=0 = |  —==== Equal Varianceg8 =-=-——-= =——==== Unequal Variances ---—-—
T Value - Prob. 12.7035 0.0000 12.76353 0.0000
Degrees of Freedom 23 24.9645
Diff. -~ Std. Error 4.763627 .3749854 4.763627 .3732218
95% C.L. of Diff. 3.987988 5.539267 3.994969 5.532285
F-ratio testing group variances 1.2547 Prob. Level 0.7071

-3.506558 95% Conf. Limit Plots 3.11795
LN1B1990 €==——g———-- >
LN1B1996 Cmm—pm——=>

-3.506558 Line Plots 3.11795
LN1B1990 ceccesecssavssccssvssssccselecececcesslenaleeele1..2111111
LN1B1996 e s s s I P R

Rrea =
L renmednnad




-—T-Tests
Date/Time 06-21-1996 08:06:46

Data Base Name C:\ncss\ymavswce

Description Data base created at 12:47:59 on 06-11-1996

Two Sample T-Test Results

_ LN1C1990 LN1C1996
Count -~ Mean 52 -.5028979 21 -1.604871
95% C.L. of Mean ~.7789293 -.2268665 -2.205003 -1.004738
std.Dev - Std.Error .9914952 -1374956 1.318487 -.2877174
Ho:Diff=0 = =  «==—- Equal Varianceg —-—-—= -===-= Unequal Variances —-~=--
T Value - Prob. 3.89749 0.0002 3.455728 0.0017
Degrees of Preedom 71 30.4924
Diff. - Std. Error 1.101973 .2827391 1.101973 .318883
95% C.L. of Diff. .5382091 1.665737 .4507543 1.753191
F-ratio testing'group variances 1.768359 ~ Prob. Level . 0.1335
-3.912023 95% Conf. Limit Plots 1.252763
LN1C1990 <=--a-~->
LN1C1996 Cmmm—— a-————- >
-3.912023 Line Plots 1.252763
LN1C1990 eelececcececeesedl?2,.1.13...111.211212.32265..132.3.2.2...
LN1C1996 l...2...2.0.10000.2,.212...2.2..32.12. ... 0 00edienneeanasl

lﬂtrﬂék

\C
[ Neteoomad

R
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De1 ptive Statistics
Date/Time 06-20-1996 15:5..57
Data Base Name C:\ncss\ymavswcc

Description Data base created at 12:47:59 on 06-11-1996
Detail Report
Variable: 1A-1990
Mean - Average 1.30625% No. observations
Lower 95% c.i.limit .7188209 No. missing values
Upper 95% c.i.limit 1.893679 Sum of frequencies
Adj sum of squares 3.477588 Sum of observations
Standard deviation 7048392 Std.error of mean
Variance .4967982 T-value for mean=0
Coef. of variation .5395898 T prob level
Skewness ~-.610227 Kurtosis

Normality Test Value 1.095285
K.S. Normality Test 0.15113

Reject if > 1.548(10%)
Reject if > 0.264(10%)

8

0

8

10.45
.2491983

5.24181
0.0012

=1.149655

2.421(5%)
0.288(5%)

sbl -0.49 Skew-Z ~-0.82 Pr 0.4113 b2 1.79 Kurt-2 -0.77 Pr 0.4384

D’Agostino-Pearson Omnibus K» Normality Test - 1.3 Pr 0.5285

100-%tile (Maximum) 2.06 90-%tile 2.05
75-%tile 1.835 10-%tile .17
50-%tile (Median) 1.59 Range 1.89
25-%tile .685 75th-25th $tile 1.15
O-%tile (Minimum) .17 C.L. Median(95%) .17, 2.06

.17 Line Plot / Box Plot

1 1l 1 111

Distribution & Histogram
able: 1A-1990

. Lower Upper Count Prcnt Total Prcnt Histogram

1 .17 .44 1 12.5 1 12.5 :»*

2 .44 .71 1. 12.58 2 25.0 :*

3 .11 .9800001 1 12.5 3 37.5 :»

4 .9800001 1.25 0 0.0 3 37.5 :

5 1.25 1.52 0 0.0 3 37.5 :

6 1.52 1.79 3 37.5 6 75.0 zwww

7 1.79 2.06 2 25.0 8 100.0 :%*

2.06
11




Untransformed Data

1 0.1700
2 0.5400
3 0.8300
4 1.5800
-1 1.6000
6 1.6300
7 2.0400
8 2.0600
Ds 3.4776 Ws 0.8897

The population has a normal distribution.
The W value, 0.8897 is greater than the 0.10
quantile level of 0.8510 for 8 samples.



Transformed Data ~ LN(x)
-1.7720
-0.6162
-0.1863
0.4574
0.4700
0.4886
0.7129
0.7227

WSO bW

D: 5.2441 W: 0.8003

The population has a lognormal distribution. [ LN(x) ]
The W value, 0.8003 is greater than the 0.02
quantile level of 0.7780 for 8 samples.



Transformed Data -~ LN(x+1l)
0.1570 :
0.4318
0.6043
0.9478
0.9555
0.9670
1.1119
1.1184

ONOUEWN

D: 0.8585 W: 0.8629

The population has a lognormal distribution. [ LN(x+1) ]
The W value, 0.8629 is greater than the 0.10
quantile level of 0.8510 for 8 samples.



Date/Time

D“:ipt ion

Variable:

Des¢

tive statistics

06-20-1996 15:52:57
Data Base Name C:\ncss\ymaveswcc

1A-1996

Data base created at 12:47:59 on 06-11-1996

Detail Report

Mean - Average .29 No. observations 6
Lower 95% c.i.limit -.1932671 No. missing values o
Upper 95% c.i.limit .7732672 Sum of frequencies 6
Adj sum of squares 1.0654 Sum of observations 1.74
Standard deviation .4616059 Std.error of mean .1884498
Variance .21308 T-value for mean=0 1.538871
Coef. of variation 1.591744 T prob level 0.1845
Skewness 2.120713 Kurtosis 4.549716
Normality Test Value 19.61658 Reject if > 1.764(10%) 3.510(5%)
K.S. Normality Test 0.32635 Reject if > 0.297(10%) 0.323(5%)
«bl 1.55 Skew-%Z 0.00 Pr 1.0000 b2 3.70 Kurt-2 0.00 Pr 1.0000
D’Agostino-Pearson Omnibus K» Normality Test 0.0 " Pr 1.0000
100-%tile (Maximum) 1.2 90-%tile 1.2
75-%tile .34 10-stile .02
50-%tile (Median) .08 Range 1.18
25-%tile .02 75th-25th %tile .32

O-stile - (Minimum) .02 C.L. Median(95%) .02, 1.2
.02 Line Plot / Box Plot
2 11 1

Distribution & Histogram
ble: 1A-1996

B. uwoOwer Upper Count Prent Total Prent Histogram

1 .02 «2166667 4 66.7 4 66.7 shxnw

2 .2166667 .4133334 1 16.7 5 83.3:

3 .4133334 .61 0 0.0 5 83.3:

4 .61 .8066667 0 0.0 5 83.3 :

5 .8066667 1.003333 0o 0.0 5 83.3:

6 1.003333 1.2 1 16.7 6 100.0 :*

B e



Untransformed Data
0.0200
0.0200
0.0600 -
0.1000
0.3400
1.2000

o dWN

D: 1.0654 Ws 0.6816

The data is not normally distributed.



Transformed Data - LN(x)
1 -3.9120
~3.9120
-2.8134
-2.3026
-1.0788
0.1823

ond N

D: 13.1138 W: 0.9196

The population has a lognormal distribution. [ LN(x) )
The W value, 0.9196 is greater than the 0.10
quantile level of 0.8260 for 6 samples.



Transformed Data - LN(x+1l)
0.0198
0.0198
0.0583
0.0953
0.2927
0.7885

OV S WN

‘D3 0.4499 L} 0.7326

" The popul&tion has a loghormal distribution. § LN(x#i) ]'
The W value, 0.7326 is greater than the 0.01
quantile level of 0.7130 for 6 samples.



Des .ptive Statistics
Date/Time 06-20-1996 15:52:58

Data Base Name C:\ncss\ymavswcc

¥ ~ription Data base created at 12:47:59 on 06-11-1996

Detail Réport

Variable: 1B-19%0

Mean - Average 11.34692 No. observations 13

Lower 95% c.i.limit 7.116211 No. missing values 0

Upper 95% c.i.limit 15.57764 Sum of frequencies 13

Adj sum of squares 588.6349 Sum of observations 147.51

Standard deviation 7.003778 Std.error of mean 1.942499

Variance 49.05291 T-value for mean=0 5.841406

Coef. of variation .6172403 T prob level 0.0001

Skewness 6.420578E-02 Kurtosis -1.109449

Normality Test Value 1.002253 Reject if > 1.329(10%) 1.638(5%)

K.S. Normality Test 0.09320 Reject if > 0.215(10%) 0.235(5%)

«bl 0.06 Skew-Z  0.11 Pr 0.9127 b2 1.85 Kurt-Z -1.08 Pr 0.2812

D’Agostino-Pearson Omnibus K» Normality Test 1.2 Pr 0.556

100-%tile (Maximum) 22.6 90~%tile 20.26 :
75-%tile 16.72 10-stile 2.59
50-%tile (Median) 10.86 Range 21.89
25-%tile 6.14 75th-25th stile 10.58
O-%tile (Minimum) .71 C.L. Median(95%) 3.82, 18.81

.71 Line Plot / Box Plot

1 1 1 1 1 2 1 1 1 1 1

Distribution & Histogram

able: 1B-199%0

Bain Lower Upper Count Prcnt Total Prcent Histogram
1 .71 3.44625 2 15.4 2 15.4 :#*x

2 3.44625 6.1825 2 15.4 4 30.8 z»*

3 6.1825 8.918751 b 7.7 5 38.5 :*

4 8.918751 11.655 2 15.4 7 53.8 %%

5§ 11.655 14.39125 2 15.4 9 69.2 :**

6 14.39125 17.1275 1 7.7 10 76.9 :z*

7 17.1275 19.86375 1 7.7 11 84.6 =¥

8 19.86375 22.6 2 15.4 13 100.0 s#*

22.6



Untransformed Data

1l 0.7100
2 2.5900
3 3.8200
4 6.1400
5 7.5000
6 10.6800
7 10.8600
8 12.9600
9 13.8600
10 16.7200
11 18.8100
12 20.2600
13 22.6000
D: 588.6349 W: 0.9663

The population has a normal distribution.
The W value, 0.9663 is greater than the 0.50
quantile level of 0.9450 for 13 samples.



Transformed Data - LN(x)

1 -0.3425
0.9517

3 1.3403

4 1.8148

5 2.0149

6 2.3684

7 2.3851

8 2.5619

9 2.6290

10 2.8166

11 2.9344

12 3.0086

13 3.1179

D:  11.6613 W: 0.8627

The population has a lognormal distribution. [ LN(x) ]
The W value, 0.8627 is greater than the 0.02
quantile level of 0.8370 for 13 samples.



Transformed Data - LN(x+l)
0.5365
1.2782
1.5728
1.9657
2.1401
2.4579
2.4732
2.6362
2.6987
10 2.8747
11 2.9862
12 . 3.0568
13 3.1612

VONOU & WN K

D: 7.2626 W: 0.9060

The population has a lognormal distribution. [ LN(x+1) ]
The W value, 0.9060 is greater than the 0.10
quantile level of 0.88950 for 13 samples.



Des. _tive Statistics
Date/Time 06-20-1996 15:52:58

Data Base Name C:\ncss\ymavswccC

D~ -~ription Data base created at 12:47:59 on 06-11-1996

Detail Report

Variable: 1B-1996

Mean - Average .1041667 No. observations 12
Lower 95% c.i.limit 4.083079E-02 No. missing values o
Upper 95% c.i.limit .1675025 Sum of frequencies 12
Adj sum of squares 1094917 Sum of observations 1.25
Standard deviation 9.976867E-02 Std.error of mean 2.880074E-02
Variance 9.953788E-03 T-value for mean=0 3.616806
Coef. of variation .9577792 T prob level 0.0040
Skewness 1.31926 Kurtosis 4771108
Normality Test Value 11.92063 Reject if > 1.357(10%) 1.719(5%)
K.S8. Normality Test 0.25434 Reject if > 0.222(10%) 0.243(5%)
«bl 1.15 Skew-Z  2.04 Pr 0.0417 b2 2.84 Kurt-2 0.60 Pr 0.5504 -
D’Agostino-Pearson Omnibus K» Normality Test 4.5 ' Pr 0.1052
100-%tile (Maximum) .32 90-%tile .24
75-%tile .165 10-%tile .03
S0-%tile (Median) .05 Range .29
25-%tile .035 75th-25th %tile ' .13
O-stile (Minimum) .03 C.L. Median(95%) .03, .22
.03 Line Plot / Box Plot
3 3 1 1 1 1 1

Distribution & Histogram

ble: 1B-1996

L. Lower Upper Count Prcnt Total Prent Histogram
1 .03 .06625 7 58.3 7 58.3 shknkknn
2 .06625 .1025 1 8.3 8 66.7 :*

3 .1025 .13875 1 8.3 9 75.0 :%

4 .13875 .175 0 0.0 9 75.0 :

5 .175 .21125 0 0.0 9 75.0:

6 .21125 -2475 2 116.7 11 91.7 :*»

7 .2475 .28375 0 0.0 11 91.7 :

8 .28375 .32 1 8.3 12 100.0 :*



Untransformed Data
1 0.0300
2 0.0300
3 0.0300
4 0.0400
5 0.0400
6 0.0400
7 0.0600
8 0.0900
9 0.1100
10 0.2200
11 0.2400
12 0.3200

D: 0.1095 W 0.7655

The data is not normally distributed.



Transformed Data - LN(x)

1 -3.5066
2 -3.5066
3 -3.5066
4 -3.2189
5 -3.2189
6 -3.2189
7 -2.8134
8 -2.4079
9 ~2.2073
10 -1.5141
11 ~1.4271
12 -1.1394

D: 8.5196 W: 0.8573

The population has a lognormal distribution. [ LN(x) ]
The W value, 0.8573 is greater than the 0.02
quantile level of 0.8280 for 12 samples.



Transformed Data - LN(x+1)
1 0.0296
2 0.0296
3 0.0296
4 0.0392
5 0.0392
6 0.0392
7 0.0583
8 0.0862
9 0.1044
10 0.1989
11 0.2151
12 0.2776

D: 0.0823 W: 0.7750

The data is not lognormally distributed. [ LN(x+1) ]



Descriptive Statistics
Date/Time 06-20-1996 15:52:59
Da+a Base Name C:\ncss\ymavswcc

ription Data base created at 12:47:59 on 06-11-1996

Detail Report

Variable: 1C-~1990

Mean - Average .87375 No. observations 52

Lower 95% c.i.limit .6879281 No. missing values 0

Upper 95% c.i.limit 1.059572 Sum of frequencies 52

Adj sum of squares 22.72104 Sum of observations 45.435
Standard deviation .6674659 Std.error of mean 9.256086E-02
Variance .4455107 T-value for mean=0 9.439735
Coef. of variation 7639094 T prob level 0.0000
Skewness 1.008836 Kurtosis .4538704
Normality Test Value 1.10312 Reject if > 1.091(10%) 1.140(5%)
K.S. Normality Test X 0.17936 Reject if > 0.112(10%) 0.123(5%)

«bl 0.98 Skew-2

2.83 .Pr 0.0047

b2 3.30 Kurt-2  0.87

Pr 0.3862

D’Agostino-Pearson Omnibus K» Normality Test 8.8 Pr 0.0125
100-%tile (Maximum) 2.64 90-stile 1.87
75-%tile 1.15 10-%tile .15
50-%tile (Median) .785 Range 2.615
25-%tile «365 75th-25th stile .785

O-stile (Minimum) .025

.025 Line Plot / Box Plot

1 3131 21 12 22 2 21111 42141

C.L. Median(95%) .5, .9

3

1 21 2 12

Distribution & Histogram

-able: 1C~1990

Bin Lower Upper Count Prcnt Total Prent Histogram
1 .025 .2261539 9 17.3 9 17.3 shkkbhkidn
2 .2261539 .4273077 6 11.5 15 28.8 swwiwwnn
3 .4273077 .6284615 6 11.5 21 40.4 zhnkkrn
4 .6284615 .8296154 6 11.5 27 51.9 skkwkkx
5 .8296154 1.030769 12 23.1 39 75.0. :kwwxwkniihnn
6 1.030769 1.231923 0 0.0 39 75.0 :

7 1.231923 1.433077 3 5.8 42 80.8 :sxwx*
8 1.433077 1.634231 3 5.8 45 B86.5 :1¥www
9 1.634231 1.835385 1 1.9 46 88.5 :*

10 1.835385 2.036539 2 3.8 48 92.3 %+

11 2.036539 - 2.237692 1l 1.9 49 94.2 :»

12 2.237692 2.438846 1 1.9 50 96.2 :»

13 2.438846 2.64 2 3.8 52 100.0 s*»

2.64
11

T



KS One Sample __.st (Normal distribution) .._port

Data File Name: A:\1C1996.XLS

FOR COLUMNS COLUMN1

KS One Sample (normal distribution) Result:
Max D: 0.51993881
Probability: 4.2512357e-13

(c) Poly Software International : . - S : L E




Descriptive statistics
Date/Time 06-20-1996 15:52:59
o Base Name C:\ncss\ymavswcc

1 iption Data base created at 12:47:59 on 06-11-1996
Detail Report
Variable: 1C-1996
Mean - Average .4557143 No. observations 21
Lower 95% c.i.limit .1061866 No. missing values 0
Upper 95% c.i.limit .8052419 Sum of frequencies 21
Adj sum of squares 11.79371 Sum of observations 9.57
Standard deviation « 7679099 Std.error of mean «1675717
Variance .5896857 T-value for mean=0 2,719518
Coef. of variation 1.685069 T prob level 0.0132
Skewness 3.483513 Kurtosis 13.3737
Normality Test Value 12.88314 . Reject if > 1.206(10%) 1.337(5%)
K.S. Normality Test - 0.32896 . Reject if > 0.173(10%) 0.189(5%)
«bl 3.23 skew-2 4.82 pPr 0.000 b2 13.12 Kurt-2 4.19 Pr 0.0000
D’Agostino-Pearson Omnibus K» Normality Test 40.8 Pr 0.0000
100-%tile (Maximum) 3.5 90-%tile .81
75-%tile .39 10-ttile .03
50-%tile (Median) .23 Range 3.48
25-%tile .1 75th-25th Stile .29
O-%tile (Minimum) .02 C.L. Median(95%) .1, .39
.02 Line Plot / Box Plot 3.5
4123 11 4 11 1 1 1
Distribution & Histogram
Variable: 1C-1996
Bin Lower Upper Count Prcnt Total Prcnt Histogram
1 .02 .368 13 61.9 13 61.9 shwtwkwdkhhhhn
2 .368 .716 5 23.8 18 85.7 :xxwwn
3 .716 1.064 1 4.8 19 90.5 :
4 1.064 1.412 1 4.8 20 95.2 :*
5 1.412 1.76 0 0.0 20 95.2 :
6 1l.76 2.108 0 0.0 20 95.2 :
7 2.108 2.456 0 0.0 20 95.2 :
8 2.456 2.804 0 0.0 20 95.2 :
9 2.804 3.152 0 0.0 20 95.2 :
10 3.152 3.5 1 4.8 21 100.0 :*



Untransformed Data

1 0.0200
2 0.0300
3 '0.0300
4 0.0380
5 0.0400
6 0.0600
7 0.1000
8 0.1300
9 0.1400
10 0.1500
11 0.1600
12 0.2300
13 0.2700
14 "0.3600
15 0.3800
16 0.3900
17 0.4800
18 0.5100
19 0.8100
20 1.4000
21 3.5000
D: 11.9569 W: 0.5370

The data is not normally distributed.

o

2



Transformed Data - LN(x)

1 -3.9120
2 -3.5066
3 ~3.5066
4 -3.2702
5 -3.2189
6 -2.8134
7 -2.3026
8 -2.0402
9 -1.9661

10 -1.8971
11 -1.8326
12 -1.4697
13 -1.3093
14 -1.0217
15 -0.9676
16 -0.9416
17 -0.7340
18 -0.6733
19 -0.2107
20 0.3365
21 1.2528
D:  36.8828 W: 0.9725

The population has a lognormal distribution. [ LN(x) ]
The W value, 0.9725 is greater than the 0.50
quantile level of 0.9600 for 21 samples.

b=



Transformed Data - LN(x+1)

1 0.0198
2 0.0296
3 0.0296
4 0.0373
5 0.0392 :
6 0.0583
7 0.0953
8 0.1222
9 0.1310
10 0.1398
11 0.1484 ;
12 0.2070 . S L
13 0.2390 : : o 1
14 0.3075
15 0.3221
16 0.3293
17 0.3920
18 0.4121
19 0.5933
20 0.8755
21 1.5041

D: 2.4694 W: 0.7160

The data is not lognormally distributed. [ LN(x+1l) ]

R






APPENDIX G

FIELD NOTES AND CHAIN-OF-CUSTODY
DOCUMENTATION
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CURVE TABLES
HOW TO USE CURVE TABLES

Table |. contains Tangents and Externals to a 1° curve. Tan. and
Ext. to any other radius may be found nearly enough, by dividing the
Tan. or Ext. opposite the given Central Angle by the given degree of
curve.

To find Deg. of Curve, having the Central Angle and Tangent:
Divide Tan. opposite the given Central Angle by the given Tangent.

To find Deg. of Curve, having the Central Angle and External:
Divide Ext. opposite the given Central Angle by the given External.

To find Nat. Tan. and Nat. Ex. Sec. for any angle by Table I.: Tan.
or Ext. of twice the given angle divided by the radius of a 1° curve will
be the Nat. Tan. or Nat. Ex. Sec.

EXAMPLE
Wanted a Curve with an Ext. of about 12 ft. Angle of
Intersection or |. P. = 23° 20’ to the R. at Station 542 + 72.
Ext. in Tab. | opposite 23° 20’ = 120.87
120.87 + 12 = 10.07. Say a 10° Curve.

Tan. in Tab. 1 opp. 23° 20" = 1183.1
1183.1 = 10 = 118.31.

Correction for A. 23° 20’ for a 10° Cur. = 0.16
118.31+0.16 = 118.47 = comected Tangent.

(If corrected Ext. is required find in same way)
Ang. 23°20' = 23.33° + 10 = 23333 = L. C.

def. for sta. 542 | I.P. sta. 542+72
. uo. +50 | Tan. 1 .18.47

' 543 | g c. = sta. 5414+53.53

L) “ +m
« u 543 + L.C 2 .33.33

86.86 | E. C. =Sta. 543 + 86.86

100 —-53.53 = 46.47 x 3'(def. for 1 ft. of 10° Cur.) = 139.41' =
2° 19%’ = def. for sta. 542,
Def. for 50 ft. = 2° 30’ for a 10° Curve.
Def. for 36.86 ft. = 1° 50%' for a 10° Curve.

2° 19%’
4° 49’
7 19%’
9° 49V’
11° 40

ww nun
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RELINQUISHED BY: (Signature) | DATE/TIME | RECEIVED BY: (Signature) RELINQUISHED BY: (Signature) |DATE/TIME | RECEIVED BY: (Signature)
RELINQUISHED BY: (Signaturc) | DATE/TIME | RECEIVED AT LAB BY: (Siguature) DATE/TIME GENERAL COMMENTS

Distribution: Original and Yellow copies accompany sample shipment to laboratory
Pink copy retaincd by samplers. Yellow copy retained by laboratory. Laboratory returns White copy 1o samplers.
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JOB# /. ) 3D |PROJECTNAME L /ANALYSES REQUIRED/
s '\ ( v TNEV N WOODWARD-CLYDE CONSULTANTS
(SN )W (\ LN )t - P.O. BOX 680925
SAMPLERS: (Signatuge) - FRANKLIN, TN 37068-0925
T s /{, )A e (615) 790-0003 FAX (615) 790-0023
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SAMPLE IDENTIFICATION DATE Mg |SAMPLEL REMARKS
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RELINQUISHED BY: (Sngmlun:) DATE/TIME | RECEIVED BY: (Signature) RELINQUISHED BY: (Signature) | DATE/TIME | RECEIVED BY: (Signature)
RELINQUISHED BY: (Signature) | DATE/TIME | RECEIVED AT LAB BY: (Signaturc) DATE/TIME GENERAL COMMENTS

Distribution: Original and Yellow copies accompany sample shipment to laboratory
Pink copy retained by samplers. Ycllow copy retained by laboratory. Laboratory returns White copy 1o samplers.
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JOB#-7;,k W0 |PROJECTNAME /ANALYSES REQUIRED/ ©
75 v b ALV - ey \-'“N\_ | WOODWARD-CLYDE CONSULTANTS
/A P.O. BOX 680925
SAMPLERS 3" e 5715/ - FRANKLIN, TN 37068-0925
,/ / . |: g- 4 (615) 790-0003 FAX (615) 790-0023
o NUMBER 8a N /Ay
SAMPLE IDENTIFICATION DATE mivMe [PAMPLE “o | o=/ < )3 ) REMARKS
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RELINQUIS\* BY: (Signature) / T/EQ' IME | RECEIVED BY: (Signature) RELINQUISHED BY: (Signature) } DATE/TIME | RECEIVED BY: (Signature)
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RELINQUISHED BY: (Signnlure) DATE/TIME | RECEIVED BY: (Signature) RELINQUISHED BY: (Signature) | DATE/TIME | RECEIVED BY: (Signature)

RELINQUISHED BY: (Signature) | DATE/TIME | RECEIVED AT LABBY: (Signawr) | by ATE/TIME GENERAL COMMENTS

Distribution: Original and Yellow copies accompany sample shipment to laboratory

Pink copy retained by samplers. Yellow copy retained by laboratory. Laboratory returns White copy to samplers.
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JOB# 73:£ 30
NETYS Y

PROJECT NAME
S : S/ . —
PN - Doy T

ANALYSES REQUIRED

WOODWARD-CLYDE CONSULTANTS

VA P.O. BOX 680925
SAMPLERS: (Signgture) Ny / FRANKLIN, TN 37068-0925
A, A/ g --JJ o ) L (615) 790-0003 FAX (615) 790-0023
[ 7 f2 . - N 1 A £
NUMBER e Q Y v Ny
SAMPLE IDENTIFICATION DATE TiME [PAMPLEL g NANINGS REMARKS
TYPE | onmamensl/ 3/ 7 '/ ™

e - - - ) 4 \
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RELINQUISHEP BY: (Signature)

2 D7T [TIME | RECEIVED BY: (Signature) RELINQUISHED BY: (Signature) | DATE/TIME | RECEIVED BY: (Signaturc)
Ny ) Wfifé s
v 114/\ J) \\\\ 1490
RELINQUISHED BY: (Signature) | DATE/TIME | RECEIVED BY: (Signature) RELINQUISHED BY: (Signature) {DATE/TIME } RECEIVED BY: (Signature)
RELINQUISHED BY: (Signature) [ DATE/TIME | RECEIVED AT LAB BY: (Sigasturc) DATE/TIME GENERAL COMMENTS

Distribution: Original and Yellow copies accompany sample shipment to laboratury

Pink copy retained by samplers. Yellow copy retained by laboratory. Laburatory returns White copy to samplers.
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JOBN 7.k 3o |PROJECTNAME | e /ANALYSES REQUIRED/ S
19N NLCON - DAveaprt 52T WOODWARD-CLYDE CONSULTANTS
. 3 P.0. BOX 680925
.|SAMPLERS: .(S)S'“ re) 2/, 7 FRANKLIN, TN 37068-0925
Ny . 0023
]7// X .k) Yoo _ AN (615) 790-0003 FAX (615) 790
sampLE| "™ | S/ NS REMARKS
SAMPLE IDENTIFICATION DATE TME ["rvps [ VK | .
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RELINQUISHED 3Y: (Signature) D7T IME | RECEIVED BY: (Signature) RELINQUISHED BY: (Signature) | DATE/TIME | RECEIVED BY: (Signature)
o /( '7} - winfas

St TR 3900

RELINQUISHED BY: (Signature) | DATE/TIME | RECEIVED BY: (Signature) RELINQUISHED BY: (Signature) |DATE/TIME | RECEIVED BY: (Signature)
RELINQUISHED BY: (Signature) [ DATE/TIME | RECEIVED AT LAB BY: (Signature) DATE/TIME GENERAL COMMENTS

Distribution: Original and Yellow copies accompany sample shipment to laboratory

Pink copy retaincd by samplers. Yellow copy retained by laboratory. Laboratory returns White copy to samplers.
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J:BS# l\;\l;h'ﬁ(} o PROKCEE?)M& 5 0. mr“\ s REQUIRED/WOODWARD-CL% CONSULTANTS
SAMPLERS: (Signature ' YA G FRA;k?_ir?,o TN 3038.0925
1 e __ ® Q) *-SQ (615) 790-0003 FAX (615) 790-0023
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RELINQUIS ED BY: (Signature) 'T ‘/’T IME | RECEIVED BY: (Signature) RELINQUISHED BY: (Signature) | DATE/TIME | RECEIVED BY: (Signature)
d

O:IJ/ A kj 1200

RELINQUISHED BY. (Signawre) | DATE/TIME | RECEIVED BY: (Signature) RELINQUISHED BY: (Signature) |DATE/TIME | RECEIVED BY: (Signature)

RELINQUISHED BY: (Signature) | DATE/TIME | RECHVED AT LAB BY: (Siguaturc) DATE/TIME GENERAL COMMENTS

Distribution: Original and Yellow copies accompany sample shipment to laboratory

Pink copy retained by samplers. Yellow copy retained by laboratory. Laboratory returns White copy to samplers.
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CHAIN OF CUSTODY RECORD w2 2060
JOB # PROJECTNAME = /ANALYSES REQUIRED/ 2
950 /b /]{_C_(_)A} ~ Sgo N T WOODWARD-CLYDE CONSULTANTS

. = — P.O. BOX 680925
SAMPLERS: (T“; atur) FRANKLIN, TN 37068-0925
: ﬂj\p\\ (615) 790-0003 FAX (615) 790-0023
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. CONTAINERS fam

WodID-01C-R10 wiufas | - |wta | I8 Ypeco ¢ Uy [ieco

RELINQUISHED BY: (Signature) R ,1;%! E ] RECEIVED BY: (Signature) RELINQUISHED BY: (Signature) | DATE/TIME | RECEIVED BY: (Signature)
Z;/z,{/o(‘] 1200

RELINQUISHED BY: (Signature) | DATE/TIME | RECEIVED BY: (Signature) | RELINQUISHED BY: (Signature) | DATE/TIME | RECEIVED BY: (Signature)
RELINQUISHED BY: (Signature) [ DATE/TIME | RECEIVED AT LAB BY: (Signature) DATE/TIME GENERAL COMMENTS

Distribution: Original and Yellow copies accompany sample shipment 10 laboratory
Pink copy retained by samplers. Yellow copy retained by laboratory. Laboratory returns White copy to samplers.
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JOB #1, % 030 I’R?‘JECT NAME v | /ANALYSES REQUIRED/

SEANNY !Q L(_ J (\ - DO\ M WOODWARD-CLYDE CONSULTANTS.
o7 P.O. BOX 680925

SAMPLERS: {Siguatyre) FRANKLIN, TN 37068-0925

T Ans | (615) 790-0003 FAX (615) 790-0023

. < SAMPLE| "™
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CONTAINERS
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RELINQUISHED BY: (Signaturc) D7T_El'rlyE RECEIVED BY: (Signature) { RELINQUISHED BY: (Signaturc) | DATE/TIME { RECEIVED BY: (Signature)
y / ~ daQ

RELINQUISHED BY: (Signature) | DATE/TIME | RECEIVED BY: (Signature) RELINQUISHED BY: (Signature) [ DATE/TIME | RECEIVED BY: (Signature)
RELINQUISHED BY: (Signature) | DATE/TIME { RECEIVED AT LAB BY: (Signature)

GENERAL COMMENTS

Distribution: Original and Ycllow copies accompany sample shipment to laboratory
Pink copy retained by samplers. Yellow copy retained by laboratory. Laboratory returns White copy to samplers.
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CHAIN OF CUSTODY RECORD T
JOB # PROJECT NAME /ANALYSES REQUIRED/
SEYNBIIA Acon-5¢ ) - WOODWARD-CLYDE CONSULTANTS
. J P.O. BOX 680925

SAMPLERS: (Signature NN FRANKLIN, TN 37068-0925

S U) ‘ ~/ /s (615) 790-0003 FAX (615) 790-0023

/7 / i 1\ ’? )
NUMBER Xe) W/
SAMPLE AN
SAMPLE IDENTIFICATION | DATE | TIME or YA AT N REMARKS
. TYPE CONTAINERS " YA }\
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Wl D g Gk o/ fss] — WO 1g 1L A ]S Lot Hiaeo
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RELINQUIS‘H D BY: (Signature) P/ATF{;IME RECEIVED BY: (Signature) RELINQUISHED BY: (Signature) | DATE/TIME | RECEIVED BY: (Signature)

/ A . 3 P >
_Lf// o ™ d).ge
RELINQUISHED BY: (Signature) | DATE/TIME | RECEIVED BY: (Signature) RELINQUISHED BY: (Signaturc) |DATE/TIME | RECEIVED BY: (Signature)
RELINQUISHED BY: (Signature) | DATE/TIME | RECEIVED AT LAB BY: (Signature) DATE/TIME GENERAL COMMENTS

Distribution: Original and Yellow copies accompany sample shipment to laboratory

Pink copy retained by samplers. Yellow copy retained by laboratory. Laboratory returns White copy to samplers.
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CHAIN OF CUSTODY RECORD .2 «ubd
joB # PROJECT NAME /ANALYSES REQUIRED/
TS/ b ALyl - e () 3 \“ - WOODWARD-CLYDE CONSULTANTS

v P.O. BOX 680925
SAMPLERS: (Signaty) ) FRANKLIN, TN 37068-0925
"7’ [t A L\\\ -~/ /5‘ (615) 790-0003 FAX (615) 790-0023
NUMBER Sy AVAS
SAMPLE IDENTIFICATION DATE TIME s‘;‘&‘:éj o </ REMARKS
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r
RELINQUISHED BY: (Signature) |D T/EITIME RECEIVED BY: (Signature) | RELINQUISHED BY: (Signature) | DATE/TIME | RECEIVED BY: (Signature)
. . 0z

o2/ LN M0
RELINQUISHED BY: (Signature) | DATE/TIME { RECEIVED BY: (Signature) RELINQUISHED BY: (Signature) | DATE/TIME | RECEIVED BY: (Signature) '
RELINQUISHED BY: (Signature) [ DATE/TIME | RECEIVED AT LAB BY: (Signature) DATE/TIME GENERAL COMMENTS

Distribution: Original and Yellow copies accompany sample shipment to laboratory
Pink copy retined by samplers. Yellow copy retained by laboratory. Laboratory returns White copy to samplers.
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TIME TYPE
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WOODWARD-CLYDE CONSULTANTS
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(615) 790-0003 FAX (615) 790-0023
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RELINQUISHED BY: (Signature)

O ld Y

7T fI'lME

RECEIVED BY: (Signature)

RELINQUISHED BY: (Signature)

DATE/TIME

RECEIVED BY: (Signature)

RELINQUISHED BY: (Signature)

DATE/T IME

RECEIVED BY: (Signature)

RELINQUISHED BY: (Signature)

DATE/TIME

RECEIVED BY: (Signature)

RELINQUISHED BY: (Signature)

DATE/TIME

RECHEIVED AT LAB BY: (Signature)

DATE/TIME

GENERAL COMMENTS

Distribution: Original and Yellow copics accompany sample shipment to laboratory

Pink copy retained by samplers. Yellow copy retained by laboratory. Laboratory returns While copy to samplers.
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JOB # PROJECT NAME /ANALYSES REQUIRED/ &
a5 Il ALaan -3¢ 0 __ WOODWARD-CLYDE CONSULTANTS
SAMPLERS: (Signatuce) - v v') FRANKLIN, TN 37068.0925
/( - /{ K M S (615) 790-0003 FAX (615) 790-0023

SAMPLE IDENTIFICATION D‘ATE TIME S';l;‘:és C::E;s \'qv: < 5 5 REMARKS
SAID-OY - ¥ S IJ/fS')f:§ - 156 1 3 S
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13AN 01N - R - 3 e
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RELINQUISHED BY: (Signature) D TE/T!ME RECEIVED BY: (Signature) RELINQUISHED BY: (Signature) | DATE/T lLdIE RECEIVED BY: (Signature)
2 (//;A 'Uﬂ§>, u,vlc_{:'-;

RELINQUISHED BY: (Signature) | DATE/TIME | RECEIVED BY: (Signature) | RELINQUISHED BY: (Signature) |[DATE/TIME | RECEIVED BY: (Signature)
RELINQUISHED BY: (Signature) | DATE/TIME | RECEIVED AT LAB BY: (Signaturc) DATE/TIME GENERAL COMMENTS

Distribution: Original and Yellow copies accompany sample shipment to laboratory

Pink copy retaincd by samplers. Yellow copy retsined by laboratory. Laboratory returns White copy to samplers.
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CHAIN OF CUSTODY RECORD e
JOB# Tp;Kyo |PROJECTNAME ™\ /ANALYSES REQUIRED/ )
q5N AL PLEOK - S¢)e }&\ WOODWARD-CLYDE CONSULTANTS
P.O. BOX 680925
SAMPLERS, (Figafire) N FRANKLIN, TN 37068-0925
07;[/ ) ’\\\ o 1\'— (615) 7900003 FAX (615) 790-0023
' NUMBER \./ <
SAMPLE IDENTIFICATION DATE | TIME S‘%‘:;F‘ or IS _\<\ 5 REMARKS
w3 ) - EQuLpRIN :O/Njag i P T 1 2 I I
woad- £qurpree [o/ipfgs] ~ Iadial 1) - - 44

RELINQUlmsf\B\Y (Signature) D/\7ﬁ' RECEIVED BY: (Signature) | RELINQUISHED BY: (Signature) | DATE/TIME | RECEIVED BY: (Signature)
v b "

Tt 14:30

RELINQUISHED BY: (Signature) | DATE/TIME | RECEIVED BY: (Signature) | RELINQUISHED BY: (Signaturc) | DATE/TIME | RECEIVED BY: (Signature)
RELINQUISHED BY: (Signature) | DATE/TIME | RECEIVED AT LAB BY: (Sigoaturc) DATE/TIME GENERAL COMMENTS

Distribution: Original and Yellow copies accompany sample shipment to laboratory

Pink copy retained by samplers. Ycllow copy retained by laboratory. Laboratory returns White copy to samplers.




&

RELINouLsaED BY: (Signature)
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CHAIN OF CUSTODY RECORD -5 4033
JOB # PROJECT NAME ) /ANALYSES REQUIRED/
esnIgd T k AlLC ()'4 S( J uh\(.\,l\ ' wooowm-cu?s CONSULTANTS
SAMPLERS: (fignatu VA Fm;k?.ir?? N 37008.0925
fi 5(@% ' (615) 790-0003 FAX (615) 790-0023
NUMBER u
SAMPLE IDENTIFICATION DATE | TIME S’T"Y‘:é‘d or v/ REMARKS
PAN - (Heck H1 l_/(/“)b 1500 hatia | & |V
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' e Ag vt ALGOA - < e
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P -checkdd |efgh [1soo hwtie| o ’
ToC CHeekal I/{( |9 ‘: 1S \afoc] H v
@‘&““K‘*l |IK[‘Ho ISP | Y v
RECEIVED BY: (Signature) | RELINQUISHED BY: (Signature) | DATE/TIME | RECEIVED BY: (Signature)

RELINQUISHED BY: (Signature)

DATE/TIME

RECEIVED BY: (Signature)

RELINQUISHED BY: (Signature) | DATE/TIME

RECEIVED BY: (Signature)

RELINQUISHED BY: (Signature)

DATE/TIME

RECHEIVED AT LAB BY: (Signature)

DATE/TIME

GENERAL COMMENTS

Distribution: Original and Yellow copies accompany sample shipment to laboratory

Pink copy retained by samplers. Yellow copy retained by laboratory. Laboratory returns White copy to samplers.






