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April 16, 2004
VIA FEDERAL EXPRESS
Mr. Kurt Limesand
Environmental Geologist
Bureau of Environmental Remediation
Kansas Department of Health and Environment ACCEPTED INTO
1000 Southwest Jackson, Ste. 410 ADMINISTRATIVE
Topeka, KS 66612-1366 RECORD FILE
RE: National Zinc Site, Cherryvale, Kansas
Consent Order Case No. 03-E-0022 BER SCANNED
Dear Mr. Limesand: JUL 16 2013

We have prepared a summary report (Report) of Drum Creek water quality and sediment
data, including data from samples that were collected in January and March of this vear, and
therefore is not presented in the "Analytical Report Surface Water Sediment and EPA Repository
Soil Sampling", dated October 2003. That Report is enclosed with this letter. Below is a brief
summary of the Report.

Water Quality

Tables 1 and 3 of the Report compare the Drum Creek water quality data to both drinking
water standards (MCLs), and to the Kansas Surface Water Quality Standard for potential impact
on aquatic life at low, normal and high flow levels.

First, as to MCLs. there were only four samples which were not in compliance with
drinking water standards. One of these was taken at sample point 6 (upstream from the
confluence of Drum Creek and Unnamed Creek, hereinafter the "Confluence"), and exceeded the
MCL for lead during high flow conditions. This sample was clearly impacted by the effluent
discharge from the new Cherryvale waste treatment system, and is therefore not relevant.

Of the remaining three samples which exceeded MCLs, two marginally exceeded the
MCL for lead at sample point 8 and sample point 10, respectively, both during high flow
conditions, and a third marginally exceeded the MCL for cadmium at sample point 8, also during
high flow conditions. Sampling point 8 is at the Confluence, and sampling point 10 is 75 feet
downstream from the Confluence. All other samples downstream from sample point 10 were in
compliance with MCLs at all flow levels.

Secondly, with regard to the Kansas Surface Water Quality Standards, A&M calculated
the formula applicable to the potential impact on aquatic life, designated "Dependent Aquatic
Life Support Cniteria”. Both the acute and chronic criterions were calculated. The results were
similar to the MCL data. Only four samples (excluding sampling point 6) exceed either the acute
or chronic criterion levels, all of which were taken during high flow conditions at either the
Confluence or the sampling point 75 feet below the Confluence.



April 16. 2004
Page 2

To sum up, the only samples which exceeded either MCLs or the Kansas Surface Water
Quality Standard for potential impact on aquatic life during any flow condition were the above
described samples taken during high flow conditions at only two locations: the Confluence, and
75 feet downstream from the Confluence.

Sediments

The sediment sample results are set forth in Table 2 of the Report. The samples taken at
the Confluence and in the first 300 feet below the Confluence are elevated, comparable to the
sediment samples from Unnamed Creek.

Among the four background sediment samples taken from Drum Creek (S-15-D8, S-14-
D7, S-14-D6. and S-10-D2), the highest toxic metal concentrations recorded are: Arsenic 7.16
mg/kg: Cadmium 4.63 mg/kg; Chromium 13.90 mg/kg; and Lead 24.50 mg/kg. The sediment
sample taken at the Low Water Crossing (Sample S-17-D10) showed the following metal
concentrations: Arsenic 18.5 mg/kg; Cadmium 14.3 mg/kg: Chromium 11.6 mg/kg; Lead 48.2
mg'kg and Zinc 517 mg/kg. The new sediment sample taken January 30, 2004 at 300 feet
downstream of the Low Water Crossing showed the following concentrations: Arsenic 6.76
mg/kg: Cadmium 2.99 mg/kg; Chromium 14.6 mg/kg; Lead 9.73 mg/kg and Zinc 24.9 mg/kg.
The comparison of the above data clearly indicates that the metal concentrations in the sediment
samples taken from sediments downstream from the Confluence area are similar to background
concentrations. The new sample taken 300 feet downstream from the Low Water Crossing
shows a very noticeable reduction in the metal concentrations in the sediments.

I am sending vou nine copies of the Report, so that you may distribute them as
appropriate at KDHE as well as to the attendees at our meeting at the Site next week. [ look
forward to seeing you at that time. Please give me a call if you have any questions.

Sincerely,

c&"'/y Al é%
Altay' M. Ertugrul P.E.

cc: Ellen O'Brien, Esq. (w/encl.) - Via Federal Express
William C. Anderson, Esq. (w/encl.) - Via U.S. Mail
David Smiga. Esg. (w/encl.) - Via Federal Express
Mark Rupnow (w/encl.) - Via Federal Express

Enclosure
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INTRODUCTION

This analytical report presents a summary of the sediment and water quality samples collected

by the Respondents (U.S. Steel Corporation and Salomon Smith Barney Holdings, Inc.) and

their consultant, A & M Engineering and Environmental Services, Inc. (A & M Engineering)

at three different times from Drum Creek in the vicinity of the former Nartional Zinc site,

Cherryvale, Kansas.

The three sampling events referenced above are:

Lad

The sediment and water quality sampling conducted by A & M Engineering during June
24, 25 and 26" of 2003. The objective of this sampling event was to comply with the
Phase II Work Plan pursuant to Kansas Department of Health and Environment’s
(KDﬁE} Consent Order No. 03-E-0022 (Consent Order). The analytical data resulting
from this sampling event was provided to KDHE in the report titled * Analytical Report

Surface Water Sediment and EPA Repository Soil Sampling™ (Analytical Report) which
was dated October 2003.

The sediment and water quality sampling conducted January 30, 2004. The purpose of
this sampling event was to gather water quality data during the high water flow
conditions in Drum Creek and also to collect a sediment sample from sediment

accumulation downstream from the low water crossing.

The water quality sampling conducted March 1, 2004. The purpose of this sampling
was to gather water quality data from Drum Creek during normal water flow

conditions.

The second and third sampling events were conducted following receipt of verbal comments

from KDHE on the Analytical Report that the first sampling event represented the low water

flow conditions in Drum Creek and KDHE would require additional sampling representing the

high water flow and normal water flow conditions of Drum Creek.



KDHE's concern was that during the high water flow conditions the sediments in Drum Creek
would impact the water quality at a greater degree than the low water flow conditions.
Respondents authorized A & M Engineering to observe the flow conditions and collect water

quality samples during the high and normal water flow conditions in order to address KDHE's

concerns.

The laboratory reports for the first sampling event are included in the Analytical Report.
The laboratory reports for the second and third sampling events listed above are included in

Appendix A. Pictures taken during the January 2004 sampling event are also included in

Appendix A.
ANALYTICAL DATA
1. Drinking Water Standards

The purpose of collecting the additional water samples was to study the fluctuation, if any, of

metal concentrations in stream water under high and normal flow conditions.

The laboratory data shown in Table 1 is a summary of three separate sampling events collected
at varying levels of water flow in Drum Creek. In Table 1 the items in blue represent low
water flow conditions; the items in red represents high water flow conditions and the items in
black represents normal water flow conditions. Some of the samples were taken in identical
spots at varying water levels. These areas are identified in the far right column in Table 1.
The Maximum Contaminant Levels (MCL), as outlined in the EPA's Standard for Safe

Drinking Water, are shown at the bottom of the table.

The sample marked “effluent” is the effluent discharge from the new City lagoons. The City
discharge is located upstream from the mouth of the Unnamed Creek and was not in place at
the time of the sampling reported in the Analytical Report. In Table 1, samples 1 through 6

were taken upstream from where Unnamed Creek empties into Drum Creek. Samples 7 and 8



were taken at the confluence of Unnamed Creek and Drum Creek. Samples 9 through 19 are

taken downstream from the confluence of Unnamed and Drum Creeks.

The samples taken in identical locations at different water levels are samples 4 and 5; 7 and §8;
9 and 10; 14, 15 and 16; and 17 and 18.

Mercury and Arsenic are all below detection limits in all samples. Cadmium levels are all
below detection limits with the exception of one at the mouth of Drum Creek during high flow.
Chromium showed non-detect in all low water and normal water levels. Chromium was
detected in all samples during high water flows, but was below its MCL. Lead concentrations
showed non-detect in all low and normal water level flows. During high water flows, lead
showed traces in the City effluent discharge, at the stream confluence, and 75 feet downstream
from the mouth of Unnamed Creek. Zinc showed up sporadically in multiple samples in low
and high water level conditions, but showed non-detect during normal water levels. Zinc in all

cases was far below its MCL. Figure 1 shows the water sampling locations in Drum Creek.

2. Sediments

There were 10 original sediment samples taken from visible sediment areas in June 2003
during low water levels and included in the Analytical Report. There was one additional
sediment sample taken January 30, 2004, during high water flow, 300 feet below the low water
crossing. Samples 1 through 4 are upstream of Unnamed Creek. Sample 5 is at the
confluence of Drum Creek and Unnamed Creek. Samples 6 through 8 are within 300 feet
downstream of the confluence. Samples 5 through 8 combined take into account the first 300
feet at and below the confluence of Unnamed and Drum Creeks. Sample 9 is at the Main
Street Bridge, approximately 1,000 feet downstream of the confluence. Sample 10 is at the
low water crossing, approximately 6,000 feet downstream, and Sample 11 is 300 feet below

the low water crossing. The sediment laboratory results are summarized in Table 2.



[n Table 2 the laboratory results of samples within the first 300 feet downstream from the
confluence with Unnamed Creek are shaded in light gray. Except for the samples in this 300

foot area, the constituents in all other samples resemble the background levels. Figure 2 shows

the sediment sampling locations in Drum Creek.

3. Kansas Surface Water Quality Standards - Aquatic Life Criteria (KAR 28-16-28)
The Respondents, addressing the issues of aquatic life criteria for Drum Creek (under the
Kansas Surface Water Quality Standards as adopted by reference and outlined in Article 16 of
the KDHE regulations), have conducted calculations using the criteria in Table 1b of the
regulations referenced above. The calculations are set forth in Appendix B, and the results of

those calculations are set forth in Table 3. Sampling locations listed on Table 1 that were

below detection limits are excluded from Table 3.

Data presented in Table 3 show the following: Cadmium had one occurrence above the
chronic criteria at the confluence of Unnamed Creek and Drum Creek during high flow
conditions. Mercury, Arsenic and Chromium were all below the acute and chronic criteria at
all flow conditions. Lead had two occurrences above the chronic criteria levels. Both were
during high flow water conditions. One is at the confluence of Drum Creek and the other is 73
feet below the confluence of Drum Creek. Zinc had one occurrence that was above both the
acute and chronic criteria. It occurred at the confluence of Drum Creek during high water
flow conditions. There were no exceedences for any metals under any flow conditions at all

locations below 75 feet from the confluence with Unnamed Creek

OBSERVATIONS AND CONCLUSIONS

L. During low flow conditions, the segment of Drum Creek starting approximately 300
feet downstream from the mouth of Unnamed Creek and extending to the low water
crossing is in the form of a long narrow pond. The ponding effect was created by the
raised stream bottom elevations at the low water crossing and, possibly, at the bridge

crossings located throughout this segment of the creek. During low water flow
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conditions the only visible and accessible sediments in this segment of Drum Creek
(between Unnamed Creek and the low water crossing) are those located within 300 feet

downstream from the mouth of Unnamed Creek. Any other sediments are inundated

even during low flow conditions.

The water quality has not been jeopardized in Drum Creek during all flow level

conditions.

The metal concentrations in Drum Creek do not appear to be increasing with the flow

rate with the exception of Lead and Chromium during high water flow.

Chromium exceeded detection levels in several samples during high water flow
conditions. None the less, the levels of Chromium in Drum Creek under all of the flow

conditions (low, normal and high) were below its MCL.

The trace amount of Lead detected in Sample 6 is from the new City treatment plant.

The trace amounts detected in Samples 8 and 10 are within 75 feet of the confluence.

Except for the first 300 feet below the confluence of Unnamed and Drum Creeks, the

sediment contamination levels appear to be very similar to background levels.

The sediments in Drum Creek do not present a risk to the drinking water quality, unless

the sediments are disturbed.

The ponding in Drum Creek between the mouth of Unnamed Creek and the low water
crossing, approximately 6,000 feet downstream, provides a natural control system that

limits the distribution of the contaminated sediments downstream below the low water

crossing.



9. All aquatic criteria exceedences were minor and occurred within 75 feet of the

confluence of Drum Creek and Unnamed Creek.
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Table 1

Water Quality Alalytical Data
Drum Creek
Sampling point] Date | Mercury | Arsenic | Cadmium [Chromium| Lead Zinc Sampling locations
1 6/24/03 BDL BDL BDL EDL BDL BDL W13-D8
2 6/24/03 BDL BDL BDL BDL BDL BDL wW1i2-D7
3 624103 BOL BDL BOL BDL BDL BDL W11-D6
4 6/24/03 BDL BDL BDL BDL BDL BOL W7-D2
1730/04 BO BDL BOHL 0.027 BDI BDI Upstream same
ihion as #
6 1/30/04 BOL BDL BDI 0.024 0.00938| 0.034 Effluant
7 6/24/03 BOL BOL BDL BDL BDL 0.0322 W4-D1
] 1/30/04 | BDL BDL 0.0112 0.0961 | 0.0358 1.07 uBnce
g 6/24/03 BDL BDL BDL BDL BDL 0.132
10 1730/04 BDL BDI BDL 0.069 0.0251 0.0152
11 6/24/03 BOL BDL BDL BDL BDL 0.132
12 6/24/03 BDL BDL BOL BOL BOL 0.0544
13 6/24/03 BDL BOL BDL BDL BDL BDL
14 6/24/03 BDL BDL BDL BDL BDL 0.0204 W15-D10
5 1/30/04 BDL BDL BDL 0.028 BEDL 0.0205 Low waler crossing
same location as #14
16 311104 BDL BDL BDL BDL BDL BDL Low water crossing same
location as #'s 14 and 15
1/30/04 BDL BDL BDI 0.028 BOL 0.036 IN0OFT Below low
18 3/1/04 | BDL | BDL | BDL BODL | BDL | BDL | 300FT Below low water
cmssing same as #17
19 3/1/04 BDL BDL BOL BDL BDL BDL 2 miles downstream
* Blue indicates low water levels and is reported in the Analytical Report
* Red indicates high water levels
* Black indicates normal water levels
Note: Parameters are in mg/L
MCL's
0.002 Q 0.005 0.1 0 5




Table 2
Sediment Analytical Data

Drum Creek
Sampling point] Date | Mercury| Arsenic | Cadmium|Chromium| Lead Zinc Sampling location
1 6/24/03| 0.038 2.3 1.8 B.68 8.87 49.9 515-D8
2 6/24/03 | 0.052 1.81 1.7 8.2 16 81.2 514-07
3 6/24/03 0.18 317 2.55 9.7 24.5 94.6 514-D6
4 6/24/03 | 0.088 7.16 4.63 13.9 20.6 78.8 510-D2
5 6/24/03| 0.13 30.7 430 14 473 | 10,300 (Confluence)
S7-D1
6 6/24/03 | 0.099 11.4 90.4 1.7 144 3,680 S11-D3
7 6/24/03| 0412 13.9 73 13.5 223 5,850 512-D4
B 6/24/03 0:1 8.84 7141 18.6 109 1,520 |200' downstream from #5
S13-D5
9 6/24/03 | 0.046 1.66 1.77 8.86 10.1 49.6 Main Street bridge
§16-D9
10 6/24/03 | 0.0, 18.5 14.3 11.6 48.2 517 Low water crossing
517-D10
11 1/30/04 | BDL 6.76 2.99 14.6 9.73 24.9 200’ below low water
crossing

Note: Parameters are in mg/L




TABLE 3

Agquatic Life Support Criteria Calculations Based on K.A.R. 28-16-28
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APPENDIX A



Original background location (5200 Street Bridge) looking south.

Looking upstream from old sample point just above City discharge.

#1

#2



Sample point upstream of Unnamed Creek is also old sample
point just above City discharge

Effluent from City lagoons.




Sediment pile ~ 300" downstream of Unnamed Creek.



Looking north from Main Street Bridge toward picture #7 leave-off point.




Looking south from Main Street Bridge original sample point labeled

1000’ downstream from Unnamed Creek.

One half mile north of low water crossing looking north




Same location as picture #10 looking south toward low water crossing.

Typical side-slope bank of Drum Creek.

#11

#12



Low water crossing looking north.

Low water crossing looking south toward sample point.

#13

#14



#15

#16

Looking north at low water crossing from sample point.
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5825 E J81h Streel

Tulsa OK T4145 SHE"RYLaDDratOHES Fax' (918)828-T756
[918)828-9977 Tethng Tody - Proteciing Tomerma * (800)328-5757
Irfan Taner February 10. 2004

A & M Engineering Order No.: T04010372

10010 E. 16th St
Tulsa. OK 74128-4815
TEL: (918)665-6574
FAX ( )665-6576

RE: Cherryvale

Dear Irfan Taner:

Sherry Laboratories received 7 samples on 1/30/2004 for the analyses presented in the following
report.

In accordance with your instructions, Sherry Laboratories/Oklahoma conducted the analysis
shown on the following pages on samples submitted by vour company. The results related only
10 the items tested. Unless otherwise noted, all analysis was conducted using EPA approved
methodologies. Test reports meet all the NELAC requirements. All relevant sampling

information is on the attached chain-of-custody form. The initials SUB as the analyst designate
any testing sub-contracted by SLO.

Certifications/Accreditation: OK - 7604
AR - ADEQ
KS - E-10232
LA - 4002

A scope of Certified’Accredited parameters is available upon request. If vou have any questions
regarding these tests results, please feel free to call.

Sincerely.

Approved By:

rian Duzan. Director
Environmental Services
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B825 E 2Bth Street SHER LBDGI"E‘J[DTIES

Tuisa OK 74145 Tetmng Todey = Proden tog Torigeroe* Fax: {818)828-T756

{918}828-9577 (800)324.5757

CLIENT: A & M Engineering

Lab Order: To4010372 Date Received: 1/30:/:2004

Project: Cherryvale Date Reported: [i-Feb-il4

Lab ID: To4010372-01 Collection Date: 1/30/2004 11:00:00 A Sample ID: Effluent

Matrix: AQUEOUS

Detection Date

Analvses Result Limit Units  Analvzed Analvst

MERCURY IN WATER, TOTAL E245.2 KR
Mercury < 0.000100 0.000100 mg/L 21212004

METALS IN WATER BY ICP, TOTAL E200.7 KR
Arzenic < 0.00500 0.00500 mail 232004 32710 P
Cadmium < (.00100 0.00100 mag/L 21312004 32710 P
Chromium 0.0240 0.0100 mgiL 232004 3:2710 P
Lead 0.00938 0.00500 mg'L 2132004 3:2710 P
Silver < 000200 0.00200 gl 2132004 3:2710 P
Zing 0.0340 0.0100 ma'l 2032004 3:2710 P

TOTAL SUSPENDED SOLIDS E160.2 PB
Suspended Solids (Residue, Non- 340 10.0 mal 20412004 9:55:00 A
Filterable)

Lab ID: TO4010372-02  Collection Date: 1/30/2004 1:30:00 PM  Sample ID: Low Water Crossing

Matrix: AQUEOUS

Detection Date

Analvses Result Limit Linits Analvzed Analvst

MERCURY IN WATER, TOTAL E245.2 KR
Mercury < 0,000100 0.000100 mgil 2/2/2004

METALS IN WATER BY ICP, TOTAL E200.7 KR
Arsenic < 0.00500 0.00500 mgil 21312004 3.32:05 P
Cadmium < 0.00100 0.00100 mail 21312004 3:32.05 P
Chromium 0.0280 0.0100 mg/L 21372004 3:32:05 P
Lead < 0.00500 0.00500 magil 20372004 33205 P
Silver < 0.00200 0.00200 mg/L 21372004 3.32:05 P
Zing 0.0205 0.0100 mgfL 2372004 3.32.05 P

TOTAL SUSPENDED SOLIDS E160.2 PE
Suspended Sohds (Reswdue, Non- 8.00 5.00 ma/l 2/4/2004 9:55.00 A
Frlterable)

Page I of 4

Thix document shall not be reproduced, except in full, without the written approval of Sherry Laboratories, lng.
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e SHERRYLaboratories

Tulsa OK 74145 Tusting Tozu = Prutes ang Tur oo, * Fax (918)828.7756

(91B8)B28-9877 (BO0Y324-5T57

CLIENT: A & M Engineering

Lab Order: TO4010372 Date Received: 1 302004

Project: Cherryvale Date Reported: [i-Feh-iid

Lab I1D: TO4010372-03  Collection Date: 1/30/2004 1:50:00 PM  Sample 1D: Downstream

Matrix: AQUEOUS

Detection Date

Analvses Result Limit Lnits  Analvzed  Analvst

MERCURY IN WATER, TOTAL E245.2 KR
Mercury < 0.000100 0.000100 mgiL 222004

METALS IN WATER BY ICP, TOTAL E200.7 KR
Arsenic < 0.00500 0.00500 maiL 2F3/2004 3:37.00 P
Cadmum < 0.00100 0.00100 migil 2032004 33700 P
Chramium 0.0280 0.0100 mg/L 2032004 3.37.00 P
Lead = (.00500 0.00500 mgiL 2/3/2004 2.37.00P
Silver < 0.00200 0.00200 mail 2732004 3:3T-00 P
Zing i 0.0350 0.0100 mgiL 232004 33700 P

TOTAL SUSPENDED SOLIDS E180.2 FB
Suspended Schds (Residue, Non- 380 5.00 mg/L 2/4/2004 9:55:00 A
Filterable)

Lab ID: TO4010372-04  Collection Date: 1/30/2004 11:45:00 A Sample ID: Upstream

Matrix: AQUEOUS

Detection Date

Analvses Result Limit Lnits Analvzed Analy st

MERCURY IN WATER, TOTAL E245.2 KR
Mercury < 0000100 0.000100 mgil 21212004

METALS IN WATER BY ICP, TOTAL E200.7 KR
Arsenc < Q.00500 0.00500 mofl 2132004 34148 P
Cadmium < 0.00100 0.00100 mgiL 2/3/2004 3.41 45 P
Chromium 0.0270 0.000 mgiL 2132004 34149 P
Lead < 000500 0.00500 g/l 2/3/2004 34148 P
Silver < 0.00200 000200 mg/lL 2132004 34148 P
Zine < 0.0100 00100 mgiL 27372004 34149 P

TOTAL SUSPENDED SOLIDS E180.2 PB
Suspended Solds (Reswdue. Nan- 7.00 500 mglL 21412004 95500 A
Filterable)

Puge 2 of 4

Fhis document shall not be reproduced. except in full, without the written approval of Sherry Laboratories, lnc.



6E2S E 38ih Stroet
Tulsa OK 74145
(918)828-8077

CLIENT: A & M Engineering
Lab Order: TO4010372
Project: Cherryvale

-~

SHERRY L aboratories

lestirgg Tocay - Prae. pivg Tomorron *

Date Received:

Fax: (918)828-7756
(BOOKIZ24.5T57

173072004

Date Reported: [0-Feh-i4

Lab ID: To4010372-05
Matrix: AQUEOUS

Collection Date: 1/30/2004 12:15:00 P

Sample ID: Unnamed Creek

Detection Date

Analvses Result Limit Lnits  Analvzed Amnalyst

MERCURY IN WATER, TOTAL E245.2 KR
Mercury < 0.000100 0.000100 mg/L 20212004

METALS IN WATER BY ICP, TOTAL E200.7 KR
Arsenic < 000500 0.00500 mag/L 2152004 11:45:03
Cadmium 0.0112 0.00100 mgil 2572004 11:45:03
Chromium 0.0961 0.0100 mafl 21572004 11:45:03
Lead 0.0358 0.00500 mg/L 2/5/2004 11:45.03
Sitver < 0.00200 0.00200 mgiL 2/5/2004 11:45:03
Zing 1.07 0.0100 mgiL 2/5/2004 11:45:03

Lab ID: TO4010372-06
Matrix: AQUEOUS

Analvses

MERCURY IN WATER, TOTAL
Mercury

METALS IN WATER BY ICP, TOTAL
Arsemc

Cadmium
Chromium
Lead
Silver
Zinc

TOTAL SUSPENDED SOLIDS

Suspended Soiids (Residue, Mon-
Filterapia}

Collection Date: 1/30/2004 12:05:00 P

Result

< 0.000100

< 0.00500
< 0.00100
0.06%0
0.0251
< 0.00200
0.0152

13.0

Sample 1D: 75 Foot

Detection Date
Limit Linits Analvzed Analvst
E245.2 KR
0 000100 magiL 21212004
EZ200.7 KR
0.00500 magiL. 25,2004 12:19:42
0.00100 mag/L 2/5/2004 12:19:42
0.0100 mgil 2152004 12:19.42
0.00500 mgiL 2152004 12:19:42
0.00200 mgL 2/5/2004 1219 42
D.0100 mglL 2572004 12 1942
E160.2 PE
5.00 mafL 242004 95500 A
Page 3 of 4

This document shall not be reproduced, except in Tull, without the written approval of Sherry Laboratories. Inc.
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5825 E 36t Street SHERRYLaboratories

Tuisa OK 74145 Testng Taday - Proteuteng Tormcrn * Fax (918)828.7756
(518)828-9577 (800)324.5757
CLIENT: A & M Engineering

Lab Order: TO4010372 Date Received: 1/30/2004

Project: Cherryvale Date Reported: [(-Feh-14

Lab 1D: To4010372-07  Collection Date: 13072004 1:530:00 PM Sample 1D: Downstream Solid
Matrix: SOLID

Detection Date
Analvses Result Limit Linits Analvzed Analvst
MERCURY IN SOIL OR SLUDGE SWT4T1 KR
Mercury < 0.025 0.025 mgiKg 21372004
METALS IN SOIL OR SLUDGE BY ICP SWe010A ' KR
Arsenic 6.76 0.500 mgikg 21902004
Cadmium 2.99 0.250 mgiKg 21902004
Chromium 148 0.250 mokg 2/59/2004
Lead 8.73 0.125 mglKg  2/9/2004
Silver < 0,.0500 0.0500 mgkg 2192004
Zine 249 0.250 mgiKg  2/9/2004
PH IN SOIL SWa045C FB
pH T.08 0.10 pH Units 21272004 2:16:00 P

Page d of 4
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. Sherry Laboratories

Date: Ji-Feh-04

CLIENT: A & M Engineering QC SUMMARY REPORT
Work Order: TO4010372
Project: Cherryvale
TestCode Analvte BatchlD QCType Result POL  Units *aRec ““RPD
HG_5 Mercury R17330 MEBELK < 0.025 0025 mgKg

Mercury R17350 LCS 02482 0025 mgiKg 983

Mercury R17350 MS 0.2389 0025 mglkg 856

Mercury R17380 MSD 02618 0025 mgiKyg 105 9.15
HG_WwW Mercury R17380 MEBLK < 000010 0.000 mg/L

Mercury R17380 LCS 0.001057 0.0001 ma/L 106

Mercury R17380 M3 0.00089 0.0001 mail a9

Mercury R17380 M3SD 0.000993 0.0001 mgiL 99.3 0.303
MET_S_ICP  Arsenic R17461 MELK <0.50 05 mgiKg

Cadmium R17461 MBLK =0.25 0.25 moKg

Chromium R17461 MBLK =0.25 025 mgikg

Lead R17461 MBELK <012 D125 mg'Kg

Silver R17461 MBLK < 0.050 005 mgiKg

Zing R17461 MBLK < 0.25 025 moglKg

Arsenic R1T461 LCS 1.939 0.5 mg'Kg T

Arsenic R17481 LCE 1876 0.5 mgKg SE 8 1.89

Cadmium R17461 LCS 1982 025 mgkg 881

Cadmium R17461 LCS 2.019 0.25 mglKg {1} 1.85

Chromium R17T461 LCS 2.01 025 mgiKg 100 2.16

Chromium Ri7461 LCs 1.967 0.25 mg/Kg 984

Lead R17461 LCsS 1.877T 0125  mglKg 988

Lewd R17461 LCS 2017 0125 mg/Kg 10 <

Silver R17461 LCS 0.199 005 mgKg 895.5 203

Silver R17461 LCS 0.195 005 mgiKg 875

Zing R17461 LCs 2.006 0.25 mgiKg 100 141

Zinc R1T461 LCs 1.978 0.25 mgikg 98.9

Arsenic R17461 M3 2074 05 mo/Kg 104

Cadmium R174861 Ms 2.16 0.25 mgiKg 108

Chromium R17461 M5 2118 025 mgKg 106

Lead R17481 M3 2.15 0125 mgKg 108

Silver R17461 M5 0.208 005 mgikg 104

Zine R17461 MS 2.172 025 mgikg 109

Arsanic R17481 MsD 2.08 0.5 mgikg 104 0.289

Cadmium R17461 MSD 2.181 025 maolKg 108 0,968

Chromium R17461 MsD 2124 025 mgiKg 106 0377

Lead R17481 MsD 2.172 0125 mgikg 108 102

Silver R17461 MSD 0.21 005  mglKg 105 0957

Zinc R17461 MSD 2191 025 moKg 110 0871
MET_WW_ICP Arsenic 1759 mblk < 0.0050 0005 mglL

Arsenic 1763 mibik < 0.0050 0005 mgiL

Cadmium 1758 mibkk <0.0010 0.001 magiL

Cadmium 1763 mbik < 0.0070 0.001 mgiL

Chrommum 1759 miblk < 0.010 0.01 mgiL

Chromium 1763 miblk <000 0.01 mgiL

Lead 1759 mblk < 0.0050 0.005 mg/L

Lead 1763 mibik < 00050 0.005 mgil

Silver 1753 mibkk < 0.0020 0.002 mg/L

Silver 1763 mibkk < 0.0020 0002 mgil

Zinc 1759 bk < 0.010 0.01 mgiL



CLIENT:

A & M Engineering

QC SUMMARY REPORT

Work Order: T04010372
Project: Cherryvale
TestCude Analyte BatchiD QCType Result POL  Units % Rec “RPD
Zing 1763 mblk <0.010 0.0 mgil
Arsenic 1759 les 1.865 0.005 mgiL 883
Arsenic 1763 lcs 2.009 0.005 mgiL 100
Cadmium 1758 les 1.974 C.001 mgiL 987
Cadmium 1763 ies 2.008 0.0 mgiL 100
Chromium 1759 lcs 1.992 001 mg/L 996
Chramium 1763 lcs 2.088 0.01 mgil 104
Lead 1759 lcs 2.043 0.005 mgiL 102
Lead 1783 Ics 2.108 0005 mgi 105
Silver 1758 ics 0.1939 0.002 mg/L 99.9
Silver 1763 Ies 0.2058 0002 magiL 103
Zinc 1759 lcs 1.978 oo mgL 98.9
Zinc 1763 les 2.028 0.0 mglL 101
Arsenic 1759 ms 2.004 0.005 maiL 100
Arsenic 1763 ms 2165 0.005 mg/L 108
Cadmium 1759 ms 1.901 0.001 mg/L 89.5
Cadmium 1763 ms 2122 0.001 mgil 106
Chromium 1759 ms 1.985 0.01 magil 95.8
Chramium 1763 ms 2129 0.01 magil 102
Lead 1759 ms 1.984 0.005 mgiL ov.7
Lead 1763 ms 2077 0.005 mag/L 102
Silver 1759 ms 0.202 0.002 mgiL 993
Silver 1763 ms 0.2107 0.002 mgfL 105
Zinc 1759 ms 2.046 0.01 mail 101
Zing 1763 ms 3138 0.01 mgil 103
Arsenic 1758 msd 199 0.005 mgil g5 0.702
Arsenic 1763 msd 2.159 0.005 mgiL 108 0.303
Cadmium 1759 msd 1.982 0.001 mgil EER 0.416
Cadmium 1763 msd 2111 0.001 mail 105 0.508
Chromium 1758 msd 1.983 0.01 mgiL 88.2 0B
Chromium 1763 msd 2.138 0.01 mgiL 102 0.427
Lead 1759 msd 1.961 0.005 magil 86.6 133
Lead 1763 msd 208 0.005 mgiL 102 0.119
Silver 1759 msd 0.2004 0.002 mgiL 898.5 0775
Silver 1763 msd 0.2086 0.002 mig/L 104 1
Zine 1759 msd 2.033 001 mgil 100 0623
Zinc 1763 msd 3125 0.01 mg/L 103 042
PH_S pH R17376 DUP 709 0.1 pH Units 0 1]
TS5 Suspended Solds (Residue, Mon-Filt R1742% MBLK <50 5 magil
Suspended Solids (Residue, Mon-Filt R17429 LCS 85 5 mgiL 953
Suspended Solids (Residue, Non-Filt R17429 DUP 17 5 mgil 0 506
Suspended Solids (Residue. Non-Fill R17429 our 164 10 maiL 0 1.21

LA
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6825 E 38th Street SHERRYLaboratories

Tulsa OK 74143 Tiesting Togy = Prote, ong Tom oo Fax (918)828-7756
(9181628-8977 (800)324.5757
CLIENT: A & M Engineering

Lab Order: TO4010347 Date Received: 1292004

Project: Cherryvale Date Reported: [U-Feh-04

Lab 1D: TO4010347-01  Collection Date: 17282004 3:30:00 PM  Sample 1D: Drum Creek
Matrix: AQUEOUS

Detection Date

Analvses Result Limit Units Analveed Analvst

MERCURY IN WATER, TOTAL E245.2 KR
tdercury < 0.000100 0.000100 mg'L 21212004

METALS IN WATER BY ICP, TOTAL E200.7 KR
Arsenic < 0.00500 0.00500 mg/l 21272004 B:5T.28 P
Cadmum < 0.00100 0.00100 mag/L 21212004 B:57:28 P
Chramium 0.139 0.0100 mgil 27212004 8:57.28 P
Lead < 0.00500 0.00500 mg/L 2/2/2004 8:57 28 P
Silver < 0.00200 0.00200 magiL 21212004 8:57 2B P
Zing < 0.0100 0.0100 mglL 27212004 B:57:28 P

TOTAL SUSPENDED SOLIDS E160.2 3 p PB
Suspended Solids (Residue, Non- 8.00 5.00 mag/L 27212004 34500 P

Fillerable)
Lab 1D: TO4010347-02  Collection Date: 1/28/2004 5:30:00 PM  Sample 1D: Drum Creek
Moatrix: SOIL

Detection Date
Analvses Result Limit Units  Analvzed Analvst
MERCURY IN SOIL OR SLUDGE SWT4T1 KR
Mercury < 0.025 0.025 mgKg 21372004
METALS IN SOIL OR SLUDGE BY ICP SWEO10A KR
Arsenic 260 0.50C mg/Kg 2122004
Cadmium 157 0:250 magikg 21212004
Chromium 193 0.250 mgiKg 21212004
Lead 40.6 0.125 mglkg 21212004
Zing 950 2.50 mglKg 21212004
PHIN SOIL SWa045C PB
pH 6.61 010 pH Umits  1/30/2004 10:58:0
Puage l af 1

This document shall not be reproduced, except in Tull, without the written approval of Sherry Laboratories, Ine.



Sherry Laboratories Date: /0-Feh-04

CLIENT:

A & M Engineering QC SUMMARY REPORT

Work Order: TO4010347
Project: Cherryvale
TestCode Analyte BatchlD QCType Result POL  Units YaRec “%WRPD
HG_S Mercury R17390 MBLK <0.025 0025  mgiKg

Mercury R17390 LCS 02482 0.025 mglKg 903

Mercury R17350 MS 02389 0025 moKg 958

Mercury R17380 MSD 0.2618 D025 malKg 105 915
HG_Ww Mercury R17380 MBLK <0 00010 0.000 mail

Mercury R17380 LCS 0.001057 0.0001 mgiL 106

Mercury R17380 MS 0.00098 0.0001  mglL 59

Mercury R17380 MSD 0.000932 0.0001 mgiL 99.3 0.303
MET_S_ICP  Arsenic 1756 MBLK <050 D5 mgiKg

Cadmium 1756 MBLK <0.25 025 mgKg

Chromium 1756 MBLK < D.25 0:25 mgiKg

Lead 1756 MBLK <012 0125 mglKg

Zing 1756 MBLK <0.25 025 mo/Kg

Arsenic 1756 LCS 1.893 05 mgKg 54 &

Arsenic 1756 LCS 1.834 05 mgKg 86.7 214

Cadmium 1756 LCS 1.951 025 mogikg 97 &

Cadmium 1756 LCS 1.986 025 mgikg 953 1.78

Chromium 1756 LCS 2.132 025 mglKg 107 0.885

Chromium 1756 LCS 2113 025 mg/Kg 106

Lead 1756 LCS 1915 0.125  mgiKg 95.8

Lead 1756 LCS 1.562 0.125 mgiKg 981 237

Zinc 1756 LCS 1.8955 025 mgKg 98 1.34

Zine 1758 LCS 1.933 025 mgiKg 86 6

Arsenic 1756 M3 48.55 0.5 mg/Kg a7 1

Cadmium 1758 MS 52.14 025 mg/Kg 104

Chramium 1758 MS §0.91 025 mgKg 95.4

Lead 1756 M5 52.09 0125 mgiKg 104

Zing 1756 MS 4235 25 mgKg 828

Arsenic 1756 MSD 47 94 05 mgkg 959 1.26

Cadmium 1758 MSD 51.42 025 mgiKg 103 139

Chromism 1756 MsD 58.48 025 mgiKg 945 408

Lead 1756 MSD 51.42 0125 moKg 103 1.29

Zing 1756 MsD 41883 25 mgiKg 733 11
MET_WW_ICP Arsenic 1757 mbilk < 0.0050 0.005 mgl

Cadmium 1757 mblk < 0.00710 0001 mg/L

Chromium 1757 mblk <0.010 0.01 mgiL

Lead 1757 mbik < 0.0050 0.005 mg/L

Sitver 1757 mibik = 0.0020 c.002 mgil

Zing 1757 mibik < 0.010 0.01 magiL

Arsenic 1757 lcs 1.833 0.005 mgiL 896.6

Cadmium 1757 Ics 1.977 0.001 mgfl 988

Chromium 1757 Ics 2.289 0o magil 114

Lead 1757 les 1.8971 0.005 mgil 986

Silver 1757 les 0.1902 0.002 mgiL 951

Zinc 1757 lcs 1571 0.01 mgil 985

Arsenic 1757 ms 1.821 0.005 mgiL 96

Cadmium 1757 ms 1.942 0.001 mgil 871

Chromium 1757 ms 2273 0.0 mgil 923

Lead 1757 ms 1.864 0.005 migil 932



#

. CLIENT:

A & M Engineering

QC SUMMARY REPORT

Work Order: TO4010547
Project: Cherrvvale
TestCode Analyte BatehlD QCType Result POL  Units %o Rec “%RPD
Silver 1757 ms 0.1304 0.002 mgil 952
Zing 1757 ms 208 0.01 mgiL 101
Arsenic 1757 msd 1.952 C.005 mgiL a7 6 164
Cadmium 1757 msd 1.963 0.001 mg/L 982 1.08
Chromum 1757 msd 2.305 0.01 mg/L 835 1.389
Lead 1757 msd 1.883 0.005 magil 542 1.01
Silver 1757 msd 0.1837 0.002 mgiL 958 1.1
Zing 1757 msd 2.1 0.01 mgil 102 0.934
PH_S pH R17249 DUP 6.6 0.1 pH Units 0 D.151
TSS Suspended Solids (Residue, Non-Filt R17287 MBLEK <50 5 I';'Ig-l'L
Suspended Solids (Residue, Non-Filt R17387 LCS B4 5 mgiL 106
Suspended Solids (Residue, Non-Filt R1T387 DuUP 54 5 moil 0 354
Suspended Solids (Residue, Non-Filt R17387 DuUP 78 10 mgiL 0 741
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G825 E 38th Street

Tulsa OK Ta145 SH ERRYLB DU fel [O“tﬁ Fax (9181828-TT56
{918)82B-9477 Tethiri) PGy = Mrube g Tuerwe e * (BOD)224.5757
Altay Ertugrul March 05. 2004

A & M Engineering Order No.: T04030012

10010 E. 16th St.
Tulsa. OK 74128-4815
TEL: (918) 665-6574
FAX ( ) 665-6376

RE: Cherryvale

Dear Altay Ertugrul:

Sherry Laboratories received 3 samples on 3/1/2004 for the analyses presented in the following
report.

In accordance with your instructions, Sherry Laboratories/Oklahoma conducted the analysis
shown on the following pages on samples submitted by your company. The results related only
to the items tested. Unless otherwise noted, all analysis was conducted using EPA approved
methodologies. Test reports meet all the NELAC requirements. All relevant sampling

information is on the attached chain-of-custody form. The initials SUB as the analvst designate
any testing sub-contracted by SLO.

Certifications/Accreditation: OK - 7604
AR - ADEQ
KS - E-10232
LA - 4002

A scope of Certified/Accredited parameters is available upon request. If you have anv questions
regarding these tests results, please feel free to call.

Sincerely.

Approved By: ﬁ

M :
1an Duzan, Director
Environmental Services
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G SHERRYLaboratories
Tulsa OK 74145 Testieng Todeny - Prten g Torssoening * Fax: ($18)828-7758
(916)826-9877 (B00)324.5757
CLIENT: A & M Engineering
Lab Order: T04030012 Date Received: 3/1/2004
I'roject: Cherrvvale Date Reported: (3-Mar-(14
Lab 1D: TO4030012-01  Collection Date: 3/1/2004 12:00:00 PM  Sample 1D: Low Water Crossing
Matrix: AQUEOLS
Detection Date
Analvses Result Limit LUnits  Analvzed Analvst
MERCURY IN WATER, TOTAL E245.2 KR
Mercury < 0.000100 0.000100 mgfL 32004
METALS IN WATER BY ICP, TOTAL E200.7 KR
Arsemc < 0.00500 0.00500 magil 31472004 12:51:53
Cadmium < 0.00100 0.00100 mglL 3/4/2004 12:51.53
Chromium < 0.0100 0.0100 mgil 3r4/2004 12:51:53
Lead < 0.00500 0.00500 mgiL 3472004 12:51:53
Silver < 0.00200 0.00200 magiL 342004 12:51:53
Zing < 0.0100 0.0100 mg/L 31472004 12:51:53

Lab ID: TO04030012-02  Collection Date: 3/1/2004 12:10:00 PM  Sample 1D: Below Low Water Crossing
Matrix: AQUEOUS

Detection Date

Amalyses Result Limit Units  Analvzed Analvst

MERCURY IN WATER, TOTAL E245.2 KR
Mercury < 0.000100 0.000100 mail 32004

METALS IN WATER BY ICP, TOTAL E200.7 KR
Arzenic < 0.00500 0.00500 mgiL 42004 1.21:34 P
Cadmium < 0.00100 0.00100 mag/L 342004 1:21:34 P
Chromium < 0.0100 0.0100 mgil 3472004 1:21:34 P
Lead < 0.00500 0.20500 magil 342004 1:21:34 P
Silver < 0.00200 0.00200 mgiL W/4/2004 1:21:34 P
Zinc < 0.0100 C.0100 mgll 342004 1:21:34 P

Page 1 of 2

This document shall not be reproduced, except in Tull, without the written approval of Sherry Laburatories, Inc.
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5825 £ 36th Street SHERRY Laboratories
Tuisa OK 74145 Testing Toxiay - Protecing Tormormow Fax (918)828-7756
[918)826-9877 (80013245757
CLIENT: A & M Engineering
Lab Order: T04030012 Date Received: 3/1/2004
Project: Cherryvale Date Reported: (13-Mar-(4
Lab 1D: T04030012-03  Collection Date: 3/1/2004 2:10:00 PM  Sample |D: Downstream
Matrix: AQUEOUS
Detection Date
Analyses Result Limit Units  Analvzed Analvst
MERCURY IN WATER, TOTAL E245.2 KR
Mercury < 0.000100 0.000100 mgiL 3732004
METALS IN WATER BY ICP, TOTAL E200.7 KR
Arsenic < 0.00500 0.00500 mg/L 3472004 1:26:32 P
Cadmium < 0.00100 0.00100 magiL 3472004 126032 P
Chromium < 0.0100 0.0100 magiL 31412004 1:26:32 P
Lead < 0.00500 0.00500 mall 3452004 12632 P
Silver < 0.00200 0.00200 mg/L 3472004 1:26:32 P
Zing < 0.0100 0.0100 mgil 3412004 1:26:32 P
Page 2 0f 2

This document shall not be reproduced, except in Tull, without the written approval of Sherry Laboratories, Inc.



Sherry Laboratories Date: 05-Mar-04

CLIENT: A & M Engineering QC SUMMARY REPORT
Work Order: T04030012
Project: Cherrvvale
VestCode Analvie BatchlD QCTvpe Result PFOQL Linits YaRec Y RPD
HG_Ww Mercury R17711 MBLEK < .00010 0.0001 mgiL
Mercury R17TT1M LCS 0.001029 0.0001 magiL 103
Mercury R17711 MS 0.001024 0.00a1 mgil 102
Mercury R17TT11 MsSD 0.001028 0.0001 mgiL 103 0.29
met_ww_icpl  Arsenic 1795 bk = 0.0050 0.003 mgiL
Cadmium 1758 mblk < 0.0010 0.001 magil
Chromium 1799 miblk <0.070 0.m mgiL
Lead 1799 mibik < 0.0050 0.005 mgiL
Silver 1799 miblk < 0.0020 0.002 mgll
Zing 1799 miblk < 0.010 om mgiL
Arsenic 1759 Ics 1.935 0.005 mgfL 96.8
Cadmium 1788 lcs 2.066 0.001 mag/L 103
Chromium 1799 les 1.963 0.01 mgiL 98.2
Lead 1798 les 1.944 0.005 mgiL a7.2
Silver 1795 ics 0.1978 0.002 mafl 898.9
Zing 1798 Ics 1926 o.M magiL 96.3
Arsenic 1799 ms 2.022 0.005 mg/L 101
Cadmium 1798 ms 2.061 0.001 mgiL 103
Chromium 1798 ms 1.962 0.m magi/L 98.1
Lead 1795 ms 1.872 0.005 magil 936
Silver 1799 ms 0.1958 0.002 mgiL 478
Zinc 1798 ms 1.841 0.0 maglL a7
Arsenic 1758 msd 205 0.005 maiL i 0.304
Cadmium 17895 msd 2.06 0.001 magil 103 0.0674
Chromium 1799 msd 1.864 0.01 mgil 8.2 0121
Lead 1799 med 1874 0.005 maoil 937 00889
Silver 1799 msd 0.185 0.002 mag/L 875 0.417
Zinc 1798 msd 1.933 0.01 mgiL g96.8 0.42
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APPENDIX B



Table 1b. Formulae for calculation of hardness-dependent aquatic life support criteria for chromium (Il
and total cadmium, total copper, total lead, total nickel, total silver and total zinc and pHdependent
aquatic life support criteria for pentachlorophenal. A WER value of 1.0 is
applied in the hardness-dependent equations for total metals unless a site-specific WER has
been determined and adopted by the department in accordance with K. A R. 28-16-28e{a)
and K.AR. 28-16-28ff). Hardness values in metal formulae are entered in units of mgiL as
CaC0O3. Pentachlorophenol farmulae apply only over the pH range 6.5-8.5.

"Water-effect ratio (WER)" means the numerical toxicity (median lethal

concentration or no-observed-effect level) of a chemical pollutant diluted in water from a given
stream, lake, or wetland divided by the numerical toxicity of the same pollutant diluted in
laboratory water.

25-16-28b. Definitons.

{0) "Condition of acute toxicity” means any concentration of a toxic substance that
exceeds the applicable acute criternion for aquatic life support presented in K.AR. 28 -16-
28¢ or, for substances not listed in K.ALR. 28 -16-28e or for mixtures of toxic substances,
any concentration that exceeds 0.3 times the median lethal concentration. The
concentration at which acute toxicity exists shall be determined through laboratory
toxicity tests conducted in accordance with the United States environmental protection
agency's "methods for measuring the acute toxicity of effluents and receiving waters to
freshwater and marine organisms.” fourth edition, as published in August 1993, which is

hereby adopted by reference.

{p) "Condition of chronic toxicity” means any concentration of a toxic substance that
exceeds the applicable chronic criterion for aquatic life support  presented in K.ALR. 28-
16-28e or, for substances not listed in K.A.R. 28 -16-28e or for mixtures of toxic
substances, any concentration that exceeds the no -observed-effect level. The
concentration at which chronic toxicity exists shall be determined throug h laboratory
toxicity tests conducted in accordance with the United States environmental protection
Eguncy's "short -term methods for estimating the chronic toxicity of effluents and

eceiving waters to freshwater organisms,” third edition, as published in July 1994, which
i5 hereby adopted by reference.

CADMIUM (ug/L):
acute criterion = WER[EXP[(1.1280"(LN(hardness)))-3.6867]]
chronic critericn = WER[EXP[{0.7852"(LN({hardness)))}-2.715]]

CHROMIUM Iii (ug/L):
acute criterion = WER[EXP[(0.819°(LN(hardness)))+3.7256])
chronic criterion = WER[EXP[(0.819*(LN({hardness)))+0.6848]]

LEAD (ug/L):
acute criterion = WER[EXP([(1.273"(LN(hardness))}-1.460]]
chronic criterion = WER[EXP[(1.273%(LN(hardness))}-4.705]]

ZINC (ugiL):
acute criterion = WER[EXP[(0.8473*(LMN(hardness)))+0.884])
lchronic criterion = WER[EXP[{0.8473%(LN(hardness }))+0.884]]




TABLE 3

Aquatle Life Support Criteria Calculations Based on K.AR. 28-16-28

Sample ID
wr.D2
W7-D2 (H)
Efﬂuenl
WA4.D1
W4-D1 (H)
Wa-D3

LWC-300

Sample ID
Wr7-D2
W7-D2 (H)
Effluent
wa-D1
W4.D1 (H)
Wwa-D3
WB8-D3 (H)
W9-D4
W10-D5
Ww14-D9
W15-010

LWC-300

W15.D10 (M) |

ey

W15 mo(u;

WER |Hardness

240
240
220
240
240
1240
1240
|230
1240
|250
220
220

|240
240
[220
{i 240
|240
[240
240
230
240
'250
220
220

Wouonnn

Hardness

Cadmium
|(bgL) |Acute Criterion
|=1"EXP(1.128°(LN(C4))-3.6867)

=1*EXP(1.128*(LN(C5))-3.6867)

=1"EXP(1.128°(LN(C6))-3.6867)
=1"EXP(1.128°(LN(C7))-3.6867)
=1"EXP(1.128*(LN(C8))-3.6867)

1*EXP(1.128%(LN(C))-3.6867)

1]

=1*EXP(1.128*(LN(C10)}-3.6867) '=1°EXP(0.7852*(LN(C10)}-2.715) 60
1°EXP(1.128*(LN(C11)}3.6867) =1°EXP(0.7852"(LN(C11))-2.715) |

1"EXP(1.128°(LN(C12))-3.6867) =1°EXP(0.7852*(LN(C12))-2.715) |
1'EXP(1.128°(LN(C13))-3.6867) '=1°EXP(0.7 7852° [LN(C13)}—2 715)
1
1"

Acule Crilerion =

=1"EXP(1.273'(LN(C22))-1.46)
=1"EXP(1.273'(LN(C23))-1.46)
=1"EXP(1.273°(LN(C24))-1.486)
=1"EXP(1.273°(LN(C25))-1.46)
=1"EXP(1.273"(LN(C26))-1.46)
=1"EXP(1.273'(LN(C27))-1.46)
=1"EXP(1.273'(LN(C28))-1.46)
=1"EXP(1.273" (LN[CE‘Q}}-i .46)

=1'EXP(1.273° (LN[CSI]H 46)
=1'EXP(1.273"(LN(C32))-1.46)

|=1"EXP(1273"(LN(C33))-1.46)

*EXP(1.128°(LN(C14))-3.6867) =
EXP(1.128°(LN(C15))-3.6867) |

|Chronic Criterion

=1*EXP(0.7852"(LN(C4))-2.715)
=1"EXP(0.7852'(LN(C5))-2.715)

|=1"EXP(0.7852"(LN(C6)}-2.715)
[=1"EXP(0.7852°(LN(CT))-2.715)
|=1"EXP(0.7852*(LN(CB))-2.715)

1*EXP(0.7852*(LN(C8))-2.715)

=1 ‘EXF‘(O. ?852‘(LN(Cl 5}}-2.? 15)

|Chronic Criterion

=1"EXP(1.273'(LN(C22))-4.705)
=1*EXP(1,273'(LN(C23))-4.705)
=1"EXP(1.273"(LN(C24))-4.705)

[=1EXP(1.273'(LN(C25))-4.705)

=1°EXP(1.273'(LN(C26))-4.705)
=1"EXP(1.273"(LN(C27))-4.705)
=1'EXP(1.273"(LN(C28))-4.705)
XP(1.273"(LN(G29))-4.705)
(P(1.273"(LN(C30))-4.705)
=1°EXP(1.273'(LN(C31))-4.705)
=1°EXP(1.273"(LN(C32))-4.705)

|=1"EXP(1.273"(LN(C33))-4.705)

I T
&~

Mum

Acule Criterion - <.
=1"EXP(0.819'(LN(C4))+3.7256)
=1"EXP(0.819°(LN(C5))+3.7256)
=1"EXP(0.819°(LN(CE))+3.7256)
|=1"EXP(0.819°(LN(C7))+3.7256)
=1"EXP(0 819°(LN(CB))+3.7256)
=1"EXP(0.819"(LN(C9))+3.7256)
=1*EXP(0.819'(LN(C10))+3 7256)
=1'EXP(O. 819’ "(LN(C11))+3 7256)
=1°EXP(0.819*(LN(C13))+3.7256)
=1"EXP(0.819°(LN(C14))+ 3 7256)
=1"EXP(0.819°(LN(C15)}+3.7256)

Acute Crilerion
=1"EXP(0.8473°(LN(C22))+0.884)

|=1"EXP(0.8473°(LN(C23))+0.884)
=1"EXP(0.8473*(LN(C24))+0.884)

=1"EXP(0.8473°(LN(C25))+0.884)
=1"EXP(0 BA73"(LN(C26))+0.884)
=1*EXP(0.8473(LN(C27))+0.884)
=1*EXP(0.8473°(LN(C28))+0.884)
=1*EXP(0,8473'(LN(C29))+0.884)

=1*EXP(0.8473*(LN(C30))+0.884)

=1"EXP(0.8473"(LN(C31))+0.884)

=1"EXP(0.8473°(LN(C32))+0.884)

|=1"EXP{0.8473"(LN(C33))+0.884)

Chronic Criterion
=1"EXP(0.819"(LN(CA4))+0.6848)
=1"EXP(0.819°(LN(C5))+0.6848)
=1°EXP(0.819°(LN(CE))+0.6848)
=1°EXP(0.819'(LN(C7))+0.6848)
=1"EXP(0.819*(LN(C8))+0.6848)
=1°EXP(0.819°(LN(C9))*0.6848)
=1"EXP(0.819°(LN(C10))+0.6848)
=1"EXP(0.819'(LN(C11))+0.6848)
=1"EXP(0.819*(LN(C12))+0.6848)

XP(0.819*(LN(C13))+0.6848)
XP(0.819'(LN(C14))+0.6848)
1*EXP{0.819*(LN(C15))+0.6848)

Chronic Criterion
=1"EXP(0 B473" (LN{C22))+0.884)
=1°EXP(0.8473°(LN(C23))+0 884)
=1"EXP(0.B473°(LN(C24))+0 BB4)
=1 EXP(0.8473°(LN(C25))+0.884)
1"EXP(0.8473(LN(C26))+0.884)
1*EXP(0.8473'(LN(C27))+0.884)
1°EXP(0.8473"(LN(C28)}+0 884)
1°EXP(0.8473"(LN(C29))+0.884)
1'EXP(0.8473°(LN(C30))+0.884)
73°(LN(C31))+0.884)
*EXP(0.8473°(LN(C32))+0.884)
=1"EXP(0.8473*(LN(C33))+0.884)

Hin ll mwou Il




