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Introduction

INTRODUCTION

The St. Johns River Water Management District (SSRWMD) is
implementing programs to reduce the quantity of fresh groundwater
withdrawals in order to minimize impacts on environmentally
sensitive areas in SIRWMD. As such, SIRWMD is investigating the
feasibility of using seawater, brackish ground water and brackish
surface water as new alternative water supply sources for drinking
water.

Projects implemented by SIRWMD include the Investigation of
Demineralization Concentrate Management (IDCM), completed by Reiss
Environmental, Inc. and the Seawater Demineralization Feasibility
Investigation (SDFI), which is being completed by R.W. Beck. The
IDCM project provided detailed information on demineralization
concentrate management regulations and suitable demineralization
concentrate management practices. However, this project did not
include any direct analysis of concentrate water quality data for
comparison with regulations. Similarly, the SDFI project will screen
and select five high suitability sites in SJIRWMD for a seawater
treatment plant but, like the IDCM project, does not involve collection
of field data.

SIRWMD implemented this Seawater Demineralization Concentrate
Characterization (SDCC) project to directly collect water quality data
from a seawater demineralization system operating in SIRWMD, for
comparison to surface water discharge regulatory requirements. This
was considered significant given that surface water discharge is the
most common method utilized worldwide for discharge of seawater
demineralization concentrate and is a likely alternative for any future
seawater demineralization facilities built in SIRWMD. Field data that
provide insight into the regulatory considerations associated with this
by-product would be of value to municipalities within SJRWMD as
they consider future water supply alternatives and directly
compliments the two demineralization projects already funded by
SIRWMD.
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Project Background

PROJECT BACKGROUND

Preliminary findings of the Seawater Demineralization Feasibility
Investigation project indicate that the Florida Power & Light (FPL) Cape
Canaveral power plant may be a highly suitable site for a future
seawater demineralization facility. Independent of the Seawater
Demineralization Feasibility Investigation project, a pilot study was being
conducted by Reiss Environmental at the FPL Cape Canaveral site as
part of a federally funded research grant titled Evaluation of
Desalination on Waters under the Influence of Surface Water Runoff for
Pretreatment, Water Quality and Pathogen Removal Performance. The
purpose of the pilot study was to evaluate treatment of water
withdrawn from the Indian River Lagoon using reverse oSmosis as a
demineralization technology. The Indian River Lagoon represents a
mixed seawater/fresh water body with salinities that can approach full
seawater strength during the dry season.

The federally funded project was focused on reverse osmosis fouling
rates and was not scoped to address the by-product, concentrate, that
is generated in the desalination process. SIRWMD contracted with
Reiss Environmental to perform water quality analyses of the
concentrate generated during the Evaluation of Desalination on Waters
under the Influence of Surface Water Runoff for Pretreatment, Water Quality
and Pathogen Removal Performance project. These water quality results
were then compared to Florida Department of Environmental
Protection (FDEP) regulations governing discharge of
demineralization concentrate to a surface water body. In particular,
the ability to discharge demineralization concentrate back to the Indian
River Lagoon was investigated. This report represents the deliverable
from that effort.
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Surface Water Discharge Considerations

SURFACE WATER DISCHARGE
CONSIDERATIONS

In the event a seawater treatment plant is built on the FPL Cape
Canaveral Power Plant site or any other suitable site in SJIRWMD,
discharge of the concentrate to surface water would have to be
permitted through Florida Department of Environmental Protection
(FDEP). For the Cape Canaveral Power Plant site, discharge back to
the Indian River Lagoon is the most likely consideration. In addition,
the existence of a once-through cooling system at the power plant
provides approximately 500 MGD of water that could potentially be
used for dilution of the demineralization concentrate. While
utilization of dilution water is not required by regulation, this
technique has been used in the past to minimize the difference in
concentrations between the discharge stream and the receiving water
body. Conversely, utilization of cooling water discharges for dilution
can result in a requirement that the demineralization facility operate
only when the power plant cooling water system is operating.
Therefore, for the purposes of this assessment, compliance with
regulations was assessed with and without dilution.

Discharge of seawater concentrate to a surface water body requires a
National Pollutant Discharge Elimination System (NPDES) permit
issued from FDEP. As part of the permitting requirements, the
classification of the potential surface water has to be identified in order
to determine the restrictions associated with discharge into the
potential receiving water body. The Indian River Lagoon is classified
as a Class Il surface water at the Cape Canaveral site. However, given
that certain portions of the Indian River Lagoon are Class Ill waters,
both Class 1l and Class Ill NPDES requirements are presented in this
document. The primary NPDES permitting considerations assessed as
part of this project were as follows:

1. FDEP Class Il and Class Il1 surface water discharge standards; and
2. FDEP antidegradation policy for receiving waters

Each surface water class, including Class Il and Il1, has a set of surface
water standards that must be met at the point of discharge (62-302.500,
F.A.C.). Thisincludes numerical limits for individual water quality
parameters as well as limits on the toxicity of the discharge stream.
Dilution of the concentrate can be utilized as long as the dilution
occurs prior to the point of discharge into the receiving water body. In
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Surface Water Discharge Considerations

a case where a demineralization concentrate stream does not meet the
surface water standards, then a mixing zone must be applied for in
order to potentially achieve compliance at the edge of the mixing zone
(62-4.244, F.A.C.). A mixing zone represents an area within the
receiving water body, centered on the point of discharge.
Demineralization concentrate from the Cape Canaveral Power Plant
pilot study was analyzed for each parameter associated with NPDES
permitting requirements.

In addition to requiring compliance with specific water quality
standards set for each classification of water body, FDEP’s anti-
degradation policy requires a public interest test to evaluate the
seawater concentrate quality in relation to the background water
guality of the receiving water body. As part of the permit evaluation,
the demineralization concentrate water quality would be compared to
receiving surface water quality. The concentrations of the different
concentrate constituents should be less than the ambient
concentrations of the receiving water. In the situation where
concentrate concentrations are higher than background concentrations,
FDEP would determine whether the water quality change would be
clearly in the public interest (62-4.242, F.A.C.). In the case where water
is withdrawn from the Indian River Lagoon for treatment and the
demineralization concentrate is discharged back to the Indian River
Lagoon, concentrations of all parameters would be higher than initial
values. In this scenario, the anti-degradation policy is of critical
importance in assessing the suitability of discharge. However, similar
situations have resulted in issuance of an NPDES permit, including the
25 MGD demineralization facility in Tampa, Florida.

In summary, the two key regulatory considerations evaluated for this
study were:

- FDEP Class Il or Class 11l surface water discharge standards
- FDEP anti-degradation policy for receiving waters

These two regulatory requirements were evaluated for the concentrate
analyzed as part of this project and are presented in the following
sections. It should be noted that these two water quality requirements
are not inclusive of all requirements associated with FDEP NPDES
permit issuance. Additional information on FDEP regulations can be
found in the Applicable Rules and Regulations for Concentrate Management
(Reiss Environmental, 2001).
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Concentrate Water Quality

CONCENTRATE WATER QUALITY

This section of the report presents the concentrate water quality
analyzed as part of this project. The pilot plant that generated the
concentrate was located at the FPL Cape Canaveral Plant site near
Cocoa in Brevard County. The treatment process consisted of
pretreating raw water withdrawn from the Indian River Lagoon prior
to the seawater reverse osmosis (SWRO) membrane treatment pilot
unit (Figure 1). Two pretreatment methods were used: ultrafiltration
(UF) unit and multi media filter. Only one chemical, ferric sulfate
(coagulant) was added to the raw water stream prior to the
pretreatment process. No chemicals were added to the concentrate.

The SWRO system represented a traditional seawater desalination
design, utilizing Toray model TM810 seawater elements. The system
was operated at 10 gallons per square foot (gfd) flux and 50% recovery.
The finished water total dissolved solids (TDS) concentration was less
than the secondary standard of 500 mg/L. Based on the 50% recovery,
it was expected that the concentration of constituents in the
demineralization concentrate stream would be approximately twice
that of the feed water.

Conventional Concentrate
Media Filter Cartridge
Filter

Reverse Osmosis
System

Ultrafiltration
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Concentrate Water Quality

CONCENTRATE SAMPLING MATRIX

A concentrate sampling matrix was developed based on the
requirements of the FDEP permit application for industrial waste
water discharge (Form 62-620.910(5)). More specifically the FDEP
permit application includes a list of 163 parameters that require
analysis. These parameters can be divided into the following
categories:

Table VII-A and VII-B parameters: data for these parameters are
required for all types of industrial wastewaters (including concentrate
streams) discharged into a surface water. This category is composed of
parameters in three subcategories: general parameters, radionuclides
and metals.

Table VII-C parameters: data for these parameters are required for
selected types of industrial wastewaters discharged into a surface
water. This category includes volatile organic compounds (VOCS),
synthetic organic compounds (SOCs) and dioxins. This category does
not typically apply to demineralization water treatment plant (WTP)
concentrate. However, FDEP could potentially require an applicant to
collect data for these parameters, therefore these analytes were
included in this assessment.

In addition to the FDEP permit application requirements, FDEP
regulations require evaluation of the whole effluent toxicity of the
discharge (62-302.500(1)(a)4, F.A.C.). The applicant is to conduct acute
toxicity tests using the mysid shrimp, Mysidopsis bahia, and the inland
silverside minnow, Menidia beryllina.

Given the importance of the Table VII-A and VII-B parameters, a total
of three samples were collected from the pilot-scale demineralization
treatment system at the Cape Canaveral Power Plant. Parameters of
less concern (Table VII-C and toxicity) were collected a single time.
This sampling matrix, including dates of sample collection, is
presented in Table 1. In addition, baseline TDS and chloride data were
collected for the raw water, to provide a relative comparison to typical
seawater concentrations of approximately 34,000 mg/L and 15,000
mg/L, respectively.
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Table 1. Concentrate Sampling Matrix

Table | Table VII-B | Table VII-C Toxicity
VII-A

Sample 1, June 9, 2003
Sample 2, July 14, 2003
Sample 3, July 28, 2003

WATER QUALITY RESULTS

This section of the report presents the water quality results from the
three raw and concentrate samples taken in support of this project.
Raw water TDS and chloride levels are presented in Table 2. As
shown, TDS was approximately 21,100-24,300 mg/L, which is 28-38%
less than typical Atlantic Ocean TDS level of 34,000 mg/L. This is
indicative of the influence of fresh water runoff in the Indian River
Lagoon during the rainy summer season. Chloride levels were 13-27%
less than the typical 15,000 mg/L concentration in the Atlantic Ocean.
Nevertheless, use of this water supply would require a conventional
demineralization treatment facility consistent with typical seawater
systems.

Table 2. Raw Water Quality Results

Sample Conductance TDS * Chloride
(umho/cm) (mg/L) (mg/L)
Sample 1, June 9, 2003 38,000 24,300 13,000
Sample 2, July 14, 2003 35,000 22,400 12,000
Sample 3, July 28, 2003 33,000 21,100 11,000

* Estimated based on conductance results

Demineralization concentrate water quality results are presented in
Table 3. The data for Table VII-A and B parameters (general,
radionuclides and metals) represent an average of the three samples
taken. Data for Table VII-C parameters (VOCs, SOCs and dioxin) and
toxicity represent the results for the single sample obtained. Complete
results for all sampling events are presented in Appendices A and B.
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Concentrate Water Quality

Table 3. Concentrate Water Quality

Parameters Units Concentration® | Maximum
General (22)

Carboneous Biochemical Oxygen Demand (CBOD) | mg/L <2 <2
Chemical Oxygen Demand (COD) mg/L 320 360
Total Organic Carbon (TOC) mg/L 19 20
Total Suspended Solids (TSS) mg/L 26 58
Total Nitrogen (as N) mg/L N 1.2 1.3
Total Phosphorus (as P) mg/L P 0.08 0.19
Specific Conductivity umohs/cm 66,000 69,000
pH Su 8 8.2
Bromide mg/L 85 94
Color PCU 17 20
Fecal Coliform Ct/100 mL <1 <1
Fluoride mg/l 1.6 1.8
Chloride mg/L 25,500 28,000
Nitrate-Nitrite mg/L N <0.01 <0.01
Nitrogen, total organic (as N) mg/L N 1.17 1.2
Oil and Grease mg/L <5 <5
Phosphorus, orthophosphate mg/L P <0.01 <0.01
Sulfate as SO4 mg/L 3,700 3,900
Sulfide as S mg/L 0.1 0.1
Sulfite as SO3 mg/L <2 <2
Surfactants mg/L 0.08 0.11
Total phenolic compounds mg/L <0.05 <0.05
Radionuclides (4)

Alpha, gross pCi/L 3.4 4.7
Radium, total pCi/L 1.9 2.8
Radium 226 pCi/L 1.6 2.1
Radium 228 pCi/L 1.1 1.8
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Concentrate Water Quality

Table 3 (Continued)

Parameters Units Concentration Maximum
Metals (24)

Aluminum, total mg/L <0.10 <0.10
Antimony mg/L < 0.005 < 0.005
Arsenic mg/L < 0.005 < 0.005
Barium, total mg/L 0.04 0.04
Beryllium mg/L 0.00006 0.00011
Boron, total mg/L 3.3 3.6
Cadmium mg/L <0.002 <0.002
Chromium ug/L <0.01 <0.01
Cobalt, total mg/L <0.01 <0.01
Copper ug/L 8.0 11.0
Cyanide mg/L < 0.005 < 0.005
Iron, total mg/L <0.02 <0.02
Lead mg/L <0.002 <0.002
Magnesium, total mg/L 1,667 1,800
Manganese, total mg/L <0.01 <0.01
Mercury ug/L < 0.0002 < 0.0002
Molybdenum, total mg/L <0.01 <0.01
Nickel ug/L 41 6.0
Selenium mg/L <0.01 <0.01
Silver mg/L < 0.00025 < 0.00025
Thallium mg/L < 0.005 < 0.005
Tin, total mg/L <0.10 <0.10
Titanium, total mg/L <0.01 <0.01
Zinc mg/L <0.01 <0.01
2,3,7,8-Tetra-chlorodibenzo-P-Dioxin (1) pg/L <1.00 --
Volatile organic compounds (28) ug/L <DL --
Synthetic organic compounds (83) ug/L <DL --
Toxicity (1)(b)

Acute Toxicity on Myrid Shrimp (?8505(86 hr > 100 --
Acute Toxicity on Silverside Minnow (?8505(36 hr > 100 -

(a) represents average of three samples for general, radionuclides, and metals

(b) if LC50 > 100%, sample is not toxic
DL: Detection Limit
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Concentrate Water Quality

It should be noted that the concentrations of most of the inorganic and
organic compounds are expected to be twice as high as the
concentrations in the raw water. This is due to the fact that the
recovery of the system was 50%, therefore, constituents were generally
concentrated by a factor of 2, since there is the same mass in half the
volume of water. It is important to note that the data obtained for this
study is specifically raw water from the Indian River Lagoon. This
water is referred to as seawater under the influence of fresh water
runoff.

General

The average demineralization concentrate conductance was 69,000
uS/cm, which represents a TDS of approximately 44,000 mg/L. This is
twice that of the feed water, as was expected. The average chloride
concentration was approximately 25,500 mg/L. This is twice as high
as the feed water. In contrast, the TDS of the Atlantic Ocean is
approximately 34,000 mg/L and the chloride is approximately 15,000
mg/L.

Also, the nutrient levels were very low as expected. Total nitrogen and
total phosphorus were found to be 1.2 and 0.08 mg/L, respectively.
Nitrate-Nitrite, orthophosphate as phophorous were all below
detection limits.

Radionuclides

It was noted that Radium 226, Radium 228 and Gross Alpha were all
detected at low levels in the concentrate stream. Due to erosion of
natural deposits, radionuclides can be detected at low levels in raw
source waters and at higher levels in the concentrate stream
proportional to the system recovery rate.

Metals

Out of the twenty-four metals tested only six were detected: barium,
beryllium, boron, copper, magnesium and nickel. Barium and
beryllium were detected at concentrations just above the detection
limits.

Dioxin, VOCs and SOCs
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Concentrate Water Quality

Neither volatile organic compounds (VOCSs) nor synthetic organic
compounds (SOCs) were detected in the concentrate. All VOCs and
SOCs were below the detection limits (See Appendix A). Dioxin was
also not detected.

Toxicity

Acute toxicity tests using mysid shrimp and silverside minnow
showed no mortality and the calculated 96hr LC50 is > 100%, which
means that the concentrate is not toxic. The toxicity tests results are
presented in Appendix B.

Seawater Demineralization Concentrate Characterization
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Comparison of Concentrate Water Quality and Surface Water Standards

COMPARISON OF CONCENTRATE WATER
QUALITY AND SURFACE WATER STANDARDS

Since the Indian River at this location is classified as a Class 11 surface
water, discharge of concentrate from any future proposed seawater
treatment plant at the Cape Canaveral Plant site would be required to
comply with FDEP regulations for Class Il surface waters. For the
purposes of this study, the concentrate water quality obtained during
the pilot study was compared to both the Class Il and Class Il surface
water standards in order to assess the feasibility of discharging
concentrate from a seawater treatment plant at other locations district-
wide. The Class Il and Class Il standards are the same for each
parameter listed in the FDEP industrial waste discharge form, except
for fluoride. The surface water standards are presented in Appendix
C. These standards have to be met in order to discharge concentrate to
surface water. If surface water standards are not met at the point of
discharge, then the FDEP may consider approval of a mixing zone to
dilute the concentrate to a degree to meet surface water standards at
the edge of the mixing zone. Grant of a mixing zone would depend
on the parameter in excess of the standard. For example, it is unlikely
that a mixing zone would be granted for a parameter to be known
carcinogenic.

The analytical results of the 163 parameters sampled from the
concentrate stream were compared to Class Il and Class 111 surface
water standards (Appendix C). It is important to note that out of the
163 parameters, only 53 have a Class Il and Class |1l surface water
standard. Therefore, only the results of these 53 parameters were
compared to their respective standards. The other 110 parameters do
not have listed standards and, as such, no comparisons were made for
this study. Itis also important to note that FDEP will evaluate the
results of these 110 parameters based on the results of the toxicity
testing.

If the toxicity tests show that the concentrate is not toxic and that all
parameters that are known to be carcinogenic, mutagenic, or
teratogenic are below detection limit, no further testing would
typically be required (FDEP, 2003). However, if the toxicity tests show
that the concentrate is not toxic but one or several parameters known
to be carcinogenic, mutagenic, or teratogenic are detected in the
concentrate, further specific toxicity tests would be required by FDEP.

Seawater Demineralization Concentrate Characterization 12



Comparison of Concentrate Water Quality and Surface Water Standards

Among these 110 parameters without listed standards, some are
known to be “carcinogenic, mutagenic, or teratogenic to human beings
or to significant, locally occurring, wildlife or aquatic species” (Eighty
metals, SOCs and VOCSs). If any of these are present in the concentrate
stream, further evaluation may be required by FDEP while the other 30
parameters are not typically of concern (FDEP, 2003).

During the pilot study at the Cape Canaveral, the 80 parameters of the
110 parameters without surface water standard that are known to be
carcinogenic, mutagenic, or teratogenic had analytical results below
the detection limit. In addition the concentrate was found to be non
toxic. Therefore, no further tests would be required.

Comparison of the concentrate water quality to Class Il standards
showed that out of the 53 parameters having a Class Il standard, 40
complied with Class Il surface water standards, 2 did not meet the
standards and 11 had detection limits above the standard, therefore no
conclusion could be drawn. Table 4 summarizes this assessment.
While the Class Il fluoride standard was not met, the Class Il fluoride
standard was met. This is the sole difference between the assessment
of Class Il and Class Il standards compliance.

Table 4. Comparison of Concentrate Water Quality and Class I, 111

Standards
Parameters that Class Il Class Il
Do not have standards 110 110
Meet standards 40 41
Do not meet standards 2 1
Do not meet standards, but standard lower 11 BDL 11 BDL
than detection limit
TOTAL 53 53

BDL: below detection limit

Table 5 shows which parameters do no meet Class Il and Class Il
surface water standards. All the others are presented in Appendix C.

Table 5. Comparison of Concentrations to Surface Water Standards

Parameter Concentrate Surface Water Standards
Class I Class Il
(marine)
Fluoride (mg/L) 1.6 15 5
(Max = 1.8)
Copper (ug/L) 8.0 3.7 3.7
(Max = 11.0)

Seawater Demineralization Concentrate Characterization 13
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As a case study, the concentrate quality from the seawater pilot plant
performed at FPL’s Cape Canaveral site does not meet the surface
water standards for Class Il fluoride standard (Table 5). In addition,
the concentrate quality does not meet the Class Il or Class Il copper
standards, as shown in Table 5. At the discretion of the FDEP, this is a
scenario where both fluoride and copper levels may be addressed
through the implementation of a mixing zone.

Details of the comparison of the concentrate water quality with Class 11
and Class Il surface water standards are presented in the following
subsections.

FLUORIDE

As mentioned previously, the fluoride concentration in the concentrate
stream did not meet Class Il surface water standard, however, it met
the Class Il surface water standard (see Table 5 above). In order to
comply with the Class Il standard, a mixing zone would be required.
The sizing of a mixing zone is based on the degree to which the
concentration of the specific parameter in question needs to be diluted.
In the case of fluoride, the dilution factor would need to be at least 1.1
in order to meet the Class Il fluoride standard. This is based on
utilization of water from the Indian River Lagoon with a background
concentrate of fluoride of 0.9 mg/L. This dilution ratio would require
0.2 MGD of dilution water for every 1.0 MGD of concentrate. Per
FDEP regulations, mixing zones shall not include a nursery area of
indigenous aquatic life or any area approved by the FDEP for shellfish
harvesting. It is the responsibility of the applicant to communicate and
formally request a determination from FDEP whether the proposed
location for discharge is designated as an official shellfish harvesting
area or not (FDEP, 2003).

Since the Indian River Lagoon in the vicinity of the FPL Cape
Canaveral Plant is designated as a shellfish harvesting or propagation
water, fluoride is a potential concern at this location. Mixing zones are
not approved for areas classified as shellfish harvesting or propagation
waters. In order to discharge concentrate at the Power Plant site, the
discharge line should be extended to either a Class 11l surface water or
to a Class Il surface water not designated as shellfish harvesting water.
An additional and more likely option is utilization of the 500 MGD of
cooling water discharge from the power plant for dilution.

Seawater Demineralization Concentrate Characterization 14



Comparison of Concentrate Water Quality and Surface Water Standards

COPPER

The copper levels do not meet either the Class 11 or the Class Il surface
water standards. In order to comply with Class Il and Il standard, a
mixing zone would be required in both cases. In the case of copper, a
dilution factor of at least 3.5 (1 MGD of concentrate with 2.5 MGD of
receiving water) would be required in order to meet either the Class Il
or Class Ill copper standard. This is based on using the Indian River
Lagoon, with a background copper concentration of 2 ug/L, as the
dilution water. Note that additional data collected over a full season
may reveal more extensive dilution needs since this data was for a
specific point in time during the summer of 2003.

It should be noted that only one raw water sample was collected for
the copper analyses whereas three concentrate samples were collected
for analyses. The copper concentrations are presented in Table 6. The
copper concentration in the raw water was found to be 2.0 ug/L.
During the Evaluation of Desalination on Waters under the Influence of
Surface Water Runoff for Pretreatment, Water Quality and Pathogen
Removal Performance Project, two other raw water samples were
collected and copper concentrations were 2.3 ug/L (June 30, 2003) and
1.4 ng/L (July 22, 2003). Therefore, the copper concentration in the
Lagoon River was approximately 2.0 ug/L in average. The concentrate
to raw water ratio for sample No. 2 copper levels was approximately
2.8 when a ratio of 2 is expected. This slight difference could be
explained by a number of factors including analytical accuracy
limitations at low concentrations and corrosion of alloy parts of the
seawater pilot.

Table 6. Copper Concentrations

Sample # Raw water Concentrate
Copper Copper
ug/L ug/L
1 NS 7.3
2 2.0 5.7
3 NS 11.0

NS: not sampled

Due to the shellfish harvesting water restrictions on mixing zones, the
copper levels detected in the concentrate would be a concern (see
Fluoride discussion above).

Seawater Demineralization Concentrate Characterization 15
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OTHERS

Table 7 summarizes the 11 parameters that have analytical detection
limits higher than the listed Class 1l and Class Ill water quality
standard. For these parameters the concentration was below the
detection limit; however, no definite conclusions can be made on
whether surface water standards would be met or not. These
parameters were analyzed using EPA methods (Table 7) which are
approved under the Federal NPDES program (Title 40 of CFR, part
136). If these contaminants are present in the concentrate, the
contaminants were most likely present in the raw water, since the
SWRO process will not produce these contaminants. These
contaminants are not naturally occurring in seawater.

As shown, demineralization concentrate monitoring and compliance
parameters are not always consistent with analytical techniques
employed by commercial laboratories. In addition, the regulatory
limits for parameters are not always consistent with analytical
quantification levels, especially for saline samples. In order to ensure
compliance with FDEP standards, a review of these disparities
between detection limits and standards is recommended.

Table 7. Parameters for which detection limit is higher than surface
water standard

Parameter Units | Detection EPA Class Il | Concentration
limit Method | and llI
Standard

Mercury ug/L 0.200 245.1 0.025 <0.2
Cyanide ug/L 5.0 335.2 1.0 <5.0
Pentachlorophenol ug/L 10 625 7.9 <10
2,4,6-trichlorophenol | ug/L 10 625 6.5 <10
2,4-dinitrotoluene pg/L 10 608 9.1 <10
Chlordane ug/L 0.05 608 0.0040 <0.05
4,4[prime]-DDT ug/L 0.01 608 0.0010 <0.01
Dieldrin ug/L 0.01 608 0.0019 <0.01
Endrin ug/L 0.01 608 0.0023 <0.01
Heptachlor ug/L 0.01 608 0.0036 <0.01
Toxaphene pg/L 0.5 608 0.0002 <0.5

SUMMARY OF WATER STANDARDS COMPARISON

Analytical results of SWRO concentrate from the pilot study at the FPL
Cape Canaveral plant were compared with FDEP water quality
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standards for wastewater discharge to receiving water bodies. Of the
163 parameters from the FDEP list, 131 parameters were not detected
in the concentrate. However, the detection limits of eleven of these
parameters are higher than the surface water standards, and, as such,
no conclusions can be made relative to regulatory compliance. It is
likely that these parameters will not be found in the concentrate since
the operation of the SWRO technology will not produce these
contaminants. In instances where these chemicals are present in the
concentrate, they would be also present in the seawater.

Of the 32 parameters detected in the concentrate samples, only fluoride
and copper were detected above a Class Il or Class Ill water quality
standard. In order to discharge the concentrate into a Class Il surface
water, a mixing zone would be required for both fluoride and copper.
The mixing zone would provide the dilution capacity to potentially
allow meeting the Class Il surface water standard as long as the
discharge occurs in a Class Il surface water not designated as shellfish
harvesting water. If a Class Il surface water is used as receiving water
for concentrate from a seawater demineralization WTP, then a mixing
zone would only be required for copper.
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COMPARISON OF CONCENTRATE WATER
QUALITY AND SURFACE WATER
BACKGROUND QUALITY

In addition to compliance with water quality standards discussed
previously, the concentrate water quality also cannot be a detriment to
current surface water quality in the receiving surface water. To
determine the potential impact of concentrate discharge to the current
water quality of the Indian River, a comparison of the analytical results
for the raw source water and the SWRO concentrate stream is
discussed below.

In addition to the copper and fluoride concentration levels in the
concentrate stream exceeding the surface water standards (see
previous section), the total dissolved solids (TDS) concentration of the
concentrate stream is also a concern. As expected the concentrate TDS
level is approximately twice the source water TDS due to the 50%
recovery of the SWRO process, as shown earlier. Therefore, direct
discharge of the concentrate into the Indian River Lagoon would have
to be weighed against the public interest according to the anti-
degradation policy. This policy states that the water quality of the
discharge shall not result in deterioration of the background water
guality of the receiving water. However, if the discharge is in the
interest of the public, FDEP may consider an increase in TDS of the
receiving water. For this reason, blending concentrate with power
plant cooling water was evaluated in this study.

Blending seawater concentrate with single pass power plant cooling
water provides the potential to substantially reduce the impact of high
TDS concentrations in a concentrate discharge stream. To determine
the capability of the Cape Canaveral Plant cooling water system to
dilute the high TDS, fluoride, and copper concentrations resulting
from demineralization WTPs of sizes from 2 to 25 MGD, an analysis
was conducted to determine the ability for this power plant facility to
dilute an estimated 44,000 mg/L TDS demineralization concentrate for
different flows of concentrate. The estimate is based on water quality
of the concentrate obtained during the pilot testing operations. The
results of the analysis are presented in Table 8 below. As shown, a net
increase in the TDS of a blended water stream would occur and would
range from 0.3 to 4.8 percent.
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Table 8. Water Quality of Blended Concentrate with Cooling Water

Concentrate Flow MGD 2 5 10 25
Cooling Water Flow MGD 500 500 500 500
Concentrate TDS mg/L | 44,000 | 44,000 | 44,000 44,000
Cooling Water TDS MGD | 22,000 | 22,000 | 22,000 22,000
Blend TDS mg/L | 22,087 | 22,217 | 22,431 23,047
TDS increase % 0.4 1.0 2.0 4.8
Max. Concentrate Fluoride mg/L 1.8 1.8 1.8 1.8
Cooling Water Fluoride mg/L 0.95 0.95 0.95 0.95
Blend Fluoride mg/L 0.95 0.96 0.97 0.99
Class Il SW F Standard mg/L 1.5 1.5 15 1.5
Max. Concentrate Copper mg/L 11 11 11 11
Cooling Water Copper mg/L 2 2 2 2
Blend Copper mg/L 2.04 2.09 2.18 2.43
Class Il, Il SW Cu Standard | mg/L 3.7 3.7 3.7 3.7

A TDS increase of only 0.3 percent in the receiving water due to
blending with high TDS content concentrate is low, however, the
demineralization concentrate permitting history associated with the
25-MGD Tampa Bay Water demineralization facility clearly shows that
obtaining approval for any increase in TDS concentration can be very
time consuming, and costly and may not be assured.

Blending seawater concentrate with power plant cooling water could
also minimize the impact of fluoride concentrations. As shown in
Table 8, the fluoride concentration in the blended stream would be less
than the Class Il surface water standard and therefore no mixing zone
would be required for fluoride. In addition, blending would also
reduce the impact of copper concentrations and the blended stream
would also meet the Class Il and 11l copper surface water standards. In
order to eliminate any concerns with raw water copper contamination
and therefore minimize copper concentration in the concentrate,
copper could be removed from the source water before
demineralization treatment. Coagulation/filtration is one of the
pretreatments prior to seawater demineralization that would remove
copper. Coagulant dose and coagulation pH would have to be
determined in order to optimize copper removal.
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CONCLUSIONS

As shown in the pilot study analytical results, the concentration level
of most constituents in the concentrate from our seawater RO process
were approximately twice the value of the concentration of the raw
water values from the source water since the recovery for this seawater
system was approximately 50 percent.

Based on the analytical results of the demineralization concentrate
generated from the FPL Cape Canaveral Plant pilot study, the
concentrate water quality from this SWRO process meets the surface
water standards of Class Il and Il surface waters, except for fluoride in
excess of Class Il surface water standard and copper in excess of both
the Class Il and 11l surface water standards. Therefore, a mixing zone
would be required to meet the fluoride and copper surface water
standards. The concentrate from this pilot plant was determined to be
non-toxic to Mysid Shrimp and Silverside minnow.

It was found that the detection limits of eleven parameters are higher
than the surface water standards, and, as such, no conclusions can be
made relative to regulatory compliance. Itis likely that these
parameters will not be found in the concentrate since the operation of
the SWRO technology will not produce these contaminants.

In order to permit adirect discharge of the concentrate into the Indian River
Lagoon, the TDS increase (TDS of the concentrate is twice as high asthe TDS
of the receiving water) would have to be weighed against benefits for the
public interest according to the anti-degradation policy. Thiswould typically
be the case for all scenariosin which the source water supply is aso the
receiving surface water considered for the concentrate discharge. An increase
in TDS would not necessarily result in degradation of the water quality of the
receiving water. Some estuarine and lagoonal waters along the Florida coast
have exhibited decreases in salinity compared to predevel opment conditions
due to increased stormwater runoff and discharges of reclaimed water. Such
decreasesin salinity have often been associated with adverse environmental
impacts. Therefore, the increased salinity associated with a discharge of
demineralization concentrate into such waters might be weighed favorably
under some circumstances.

One of the benefits of blending seawater concentrate with power plant
cooling water is that the increase of TDS concentration is greatly
minimized. The increase in TDS would be less than 2.0% for a
seawater plant with a capacity of less than 10 MGD, when using the
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500 MGD of cooling water available at the Cape Canaveral Power
Plant.

Discharge in Class Il or Class Il surface water would be considered by

FDEP if:

- theincrease in TDS is in the public interest, and

- amixing zone (outside shellfish harvesting area) is granted by
FDEP for parameters in excess of Class Il or 11l surface water
standards.

Or,

- the concentrate is blended with cooling water or other sources to
minimize increases in concentrations in the receiving water
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APPENDIX A

Water Quality Results

Parameters Units Average Concentrations
Raw Permeate Concentrate

1. General

Carboneous Biochemical Oxygen Demand (CBOD) |mg/L 2.93 <2 <2
Chemical Oxygen Demand (COD) mg/L 183 <10 320
Total Organic Carbon (TOC) mg/L 9.93 <1 19.33
Total Suspended Solids (TSS) mg/L 18.33 2.67 26.33
Total Nitrogen (as N) mg/L N 0.75 <0.05 1.20
Total Phosphorus (as P) mg/L P 0.05 <0.03 0.08
Specific Conductivity umohs/cm 35333 486.67 65000
pH SuU 8.47 7.70 7.97
Bromide mg/L 42.00 0.62 85.00
Color PCU 10.00 <5 16.67
Fecal Coliform Ct/100 mL 5.67 <1 <1
Fluoride mg/l 0.96 <0.003 1.57
Chloride mg/L 12000 146.67 25333
Nitrate-Nitrite mg/L N 0.01 0.03 0.01
Nitrogen, total organic (as N) mg/L N 0.72 0.05 1.17
Oil and Grease (hexane extractable material) mg/L <5.00 <5.00 <5.00
Phosphorus, orthophosphate mg/L P 0.01 0.02 0.01
Alpha, gross pCi/L 2.27 0.60 3.40
Beta, gross pCi/L NA 1.50 NA
Radium, total pCi/L 1.60 0.40 1.93
Radium 226 pCi/L 0.97 0.20 1.60
Radium 228 pCi/L 1.10 0.65 1.13
Sulfate as SO4 mg/L 1633 3.43 3700
Sulfide as S mg/L 0.10 0.20 0.13
Sulfite as SO3 mg/L <2.00 <2.00 <2.00
Surfactants mg/L 0.20 0.05 0.09
Aluminum, total mg/L 0.18 0.10 0.10
Barium, total mg/L 0.02 0.04 0.04
Boron, total mg/L 2.30 1.08 3.27
Cobalt, total mg/L <0.01 <0.01 <0.01
Iron, total mg/L 0.14 0.02 0.02
Magnesium, total mg/L 823 1.33 1667
|Mo|ybdenum, total mg/L <0.01 <0.01 <0.01
Manganese, total mg/L <0.01 <0.01 <0.01
Tin, total mg/L <0.10 <0.10 <0.10
Titanium, total mg/L <0.01 <0.01 <0.01
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2. Metals (total recoverable), cyanide and total
phenols

Antimony mg/L <0.01 <0.001 <0.01
Arsenic mg/L <0.01 <0.001 <0.01
Beryllium mg/L 0.00006 <0.0001 0.00006
Cadmium mg/L <0.002 <0.002 <0.002
Chromium mg/L <0.01 <0.01 <0.01
Copper (chelation extraction) ug/L 2.0 <1.0 8.0
Lead mg/L <0.002 <0.001 < 0.002
Mercury mg/L < 0.0002 < 0.0002 < 0.0002
Nickel (chelation extraction) ug/L <0.001 <0.001 4.1
Selenium mg/L <0.01 <0.002 <0.01
Silver mg/L <0.00025 <0.001 < 0.00025
Thallium mg/L <0.01 <0.01 <0.01
Zinc mg/L <0.01 <0.01 <0.01
Cyanide mg/L <0.01 <0.01 <0.01
Total phenolic compounds mg/L <0.05 <0.05 <0.05
3. Dioxin

2,3,7,8-Tetra-chlorodibenzo-P-Dioxin (subcontract) pg/L <1.00 NA <1.00
4. GC Fraction - Volatile organic compounds

Acrolein ug/L <5.00 NA <5.00
Acrylonitrile ug/L <5.00 NA <5.00
Benzene ug/L <0.50 NA <0.50
Bromoform ug/L <0.50 NA <0.50
Carbon tetrachloride ug/L <0.30 NA <0.30
Chlorobenzene ug/L <0.30 NA <0.30
Chlorodibromomethane ug/L <0.50 NA <0.50
Chloroethane ug/L <0.50 NA <0.50
2-chloroethylvinyl ether ug/L <0.50 NA <0.50
Chloroform ug/L <0.20 NA <0.20
Dichlorobromomethane ug/L <0.30 NA <0.30
Dichloro-difluromethane ug/L <0.50 NA <0.50
1,1-dichloroethane ug/L <0.30 NA <0.30
1,2-dichloroethane ug/L <0.20 NA <0.20
Trans-1,2-dichloroethylene ug/L <0.50 NA <0.50
1,1-dichloroethylene ug/L <0.50 NA <0.50
1,2-dichloropropane ug/L <0.30 NA <0.30
1,3-dichloropropylene ug/L <0.30 NA <0.30
Ethylbenzene ug/L <0.50 NA <0.50
Methylene chloride ug/L <0.50 NA <0.50
1,1,2,2-tetrachloroethane ug/L <0.30 NA <0.30
Tetrachloroethylene ug/L <0.20 NA <0.20
Toluene ug/L <0.50 NA <0.50
1,1,1-trichloroethane ug/L <0.30 NA <0.30
1,1,2-trichloroethane ug/L <0.30 NA <0.30




Appendices

Trichloroethylene ug/L <0.20 NA <0.20
Trichloro-fluromethane ug/L <0.50 NA <0.50
\Vinyl chloride ug/L <0.50 NA <0.50
5. GC/MS Fraction Acid-extractable compounds

6. GC/MS Fraction Base-neutral compounds

2-chlorophenol ug/L <10.00 NA <10.00
2,4-dichlorophenol ug/L <10.00 NA <10.00
2,4-dimethylphenol ug/L <10.00 NA <10.00
4,6-dinitro-o-cresol ug/L <50.00 NA <50.00
2,4-dinitrophenol ug/L <50.00 NA <50.00
2-nitrophenol ug/L <10.00 NA <10.00
4-nitrophenol ug/L <50.00 NA <50.00
Pentachlorophenol ug/L <10.00 NA <10.00
Phenol ug/L <10.00 NA <10.00
2,4,6-trichlorophenol ug/L <10.00 NA <10.00
Acenaphthene ug/L <10.00 NA <10.00
Acenaphthylene ug/L <10.00 NA <10.00
Anthracene ug/L <10.00 NA <10.00
Benzidine ug/L <30.00 NA <30.00
Benzo(a)anthracene ug/L <10.00 NA <10.00
Benzo(a)pyrene ug/L <10.00 NA <10.00
3,4 benzofluoranthene ug/L <10.00 NA <10.00
Benzo(ghi)perylene ug/L <10.00 NA <10.00
Benzo(k)fluoranthene ug/L <10.00 NA <10.00
Bis (2-chloroethoxy) methane ug/L <10.00 NA <10.00
Bis (2-chloroethyl) ether ug/L <10.00 NA <10.00
Bis (2-chloroisopropyl) ether ug/L <10.00 NA <10.00
Bis (2-ethylhexyl) phthalate ug/L <10.00 NA <10.00
4-bromophenyl phenyl ether ug/L <10.00 NA <10.00
Butyl benzyl phthalate ug/L <10.00 NA <10.00
2-chloronaphthalene ug/L <10.00 NA <10.00
4-chlorophenyl phenyl ether ug/L <10.00 NA <10.00
Chrysene ug/L <10.00 NA <10.00
Di-n-butyl phthalate ug/L <10.00 NA <10.00
Di-n-octyl phthalate ug/L <10.00 NA <10.00
Dibenzo(a,h)anthracene ug/L <10.00 NA <10.00
1,2-dichlorobenzene ug/L <10.00 NA <10.00
1,3-dichlorobenzene ug/L <10.00 NA <10.00
1,4-dichlorobenzene ug/L <10.00 NA <10.00
3,3-dichlorobenzidine ug/L <10.00 NA <10.00
Diethyl phthalate ug/L <10.00 NA <10.00
Dimethyl phthalate ug/L <10.00 NA <10.00
2,4-dinitrotoluene ug/L <10.00 NA <10.00
2,6-dinitrotoluene ug/L <10.00 NA <10.00
1,2-diphenylhydrazine ug/L <10.00 NA <10.00
Fluoranthene ug/L <10.00 NA <10.00
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Fluorene ug/L <10.00 NA <10.00
Hexachlorobenzene ug/L <10.00 NA <10.00
Hexachlorobutadiene ug/L <10.00 NA <10.00
Hexachlorocyclo-pentadiene ug/L <10.00 NA <10.00
Hexachloroethane ug/L <10.00 NA <10.00
Indeno(1,2,3-cd)pyrene ug/L <10.00 NA <10.00
Isophorone ug/L <10.00 NA <10.00
Naphthalene ug/L <10.00 NA <10.00
Nitrobenzene ug/L <10.00 NA <10.00
N-nitrosodi-n-propylamine ug/L <10.00 NA <10.00
N-nitrosodimethylamine ug/L <10.00 NA <10.00
N-nitrosodiphenylamine ug/L <10.00 NA <10.00
Phenanthrene ug/L <10.00 NA <10.00
Pyrene ug/L <10.00 NA <10.00
1,2,4,-trichlorobenzene ug/L <10.00 NA <10.00
7. GC/ECD Fraction - Pesticides

Aldrin ug/L <0.01 NA <0.01
alpha-BHC ug/L <0.01 NA <0.01
beta-BHC ug/L <0.02 NA <0.02
gamma-BHC ug/L <0.00 NA <0.00
delta-BHC ug/L <0.01 NA <0.01
Chlordane ug/L <0.05 NA <0.05
4,4[prime]-DDT ug/L <0.01 NA <0.01
4,4[prime]-DDE ug/L <0.01 NA <0.01
4,4[prime]-DDD ug/L <0.01 NA <0.01
Dieldrin ug/L <0.01 NA <0.01
alpha-Endosulfan ug/L <0.01 NA <0.01
beta-Endosulfan ug/L <0.01 NA <0.01
Endosulfan Sulfate ug/L <0.01 NA <0.01
Endrin ug/L <0.01 NA <0.01
Endrin Aldehyde ug/L <0.01 NA <0.01
Heptachlor ug/L <0.01 NA <0.01
Heptachlor Epoxide ug/L <0.01 NA <0.01
PCB-1242 ug/L <0.20 NA <0.20
PCB-1254 ug/L <0.20 NA <0.20
PCB-1221 ug/L <0.20 NA <0.20
PCB-1232 ug/L <0.20 NA <0.20
PCB-1248 ug/L <0.20 NA <0.20
PCB-1260 ug/L <0.20 NA <0.20
PCB-1016 ug/L <0.20 NA <0.20
Toxaphene ug/L <0.50 NA <0.50

NA: not analyzed
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Page 1 of 2 .
State of Florida Wastewater Whole Effluent Toxicity Testing Report Form

1. All Chain-of-Custody Forms X

2. Standard Reference Toxicant (SRT) Reports attached. 2 SRT Reports attached. X

3. All Raw Data (Bench Sheets) Pertaining to the Tests (i.e., all physical, and X

4, All Result Calculations X
[ B Reiss Environmental NPDES N/A l County: l N/A }

B i 2487 Aloma Ave., Ste. 200 Nt
il PO# 1906

Dates Test(s) Conducted:
— Marinco Bioassay Laboratory, Inc. (MBL) Start Date: | 07/29/2003
Name,Address,& | 1569 samuel Street Sarasota, Florida 34233 Start 1626
Phone Number of |(941) 9256-3594 time:

Consultant Certification #E84191 End Date: | 08/02/2003

= Company: Contact: Jason Weeks Laboratory Director or
Lisa Rouwenhorst QA/QC Officer
Name(s) of Person(s) Dubravka Mihajlovic, Lisa Rouwenhorst, Smiljana Kerkez,
~ Conducting Test(s): (Printed) Katie Gray, and Marlena Beck
e A / 7
 QA/QC Officer/Reviewer: [ / % Date: 5/ 7/
Signature B N e ¢ / 2 o3
(] :
Laboratory Sampler's
_ Report #/ 030740 Name: N/A
Project #: (Print)

e Routine Test EI Additional For failed routine test dated: N/A |

1 07/28/2003 1100 030740-1 Grab A T[T e

T Type of Refrigerant Used | X Wet N/A l Blue | N/A | Other s
A ample . Y
for Sample Transportation: e Ice (Describe Aera':ads: (l;:scribe) No

Samples Delivered By: N/A | Bus N/A | Hand X c°"“_’“°"‘
(" Carrier Samples Yes

Filtered: i (Describe)

No

Provide Description: Non-compliance test. |

(1) If toxicity testing data are reported for any project other than permit compliance testing, mark "yes™ and identify the reason that toxicity data are being submitted, e.g., Consent
Order, ambient monitoring, mixing zone evaluation.

This Page Last Edited By: Diane Thornton on: 08/04/2003
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Page 2 of |~ .

0. 6.25, 12.5 0.03 mL of 1200
Ui 2, TR, Artemia '
D 25, 50, 100 | 3 davs MS | o s miper | Twice daily | 1000 mL | 200 mL | Beaker 10 2 24.25
replicate
0. 6.25, 12.5 0.08 mL of 1200 o n
e 4 -y Artemia nce a
b 25,50, 100 | 1298 | SS | it miesr| renewal 1000 mL | 250 mL | Beaker 10 2 24.-25
replicate
G. Other
™ Sk Temperature Readings Were: N/A—l single | N/A ' Multiple '| X I Continuous

Description of Control Water:

Synthetic Seawater (Deionized Water + HW Marinemix)

Photoperiod During Test:

16 Hrs. Light : 8 Hrs. Dark

07/30/2003-08/03/2003 In-House 20.3 mg/L SDS
SDS 07/30/2003-08/03/2003 ss In-House 14.0 mg/L SDS
(1) Please fill the "Type of Test” Box with the Appropriate Letter: (3) Write Appropriate Letters for the following species in this column:
A. 48-Hr/Non-Renewal/Single Concentration (Screen) CD Ceriodaphnia dubia
B. 48-Hr/Non-Renewal/Multi-Concentration (Definitive) FM Pimephales promelas (fathead minnow)
C. 96-Hr/Renewed Every 48-Hrs/Single Concentration (Screen) SS Menidia beryllina (inland silverside)
D. 96-Hr/Renewed Every 48-Hrs/Multi-Concentration (Definitive) MS Mysidopsis bahia (mysid shrimp)
E. 7-Day Chronic/Single Concentration (Screen)/Renewed Daily DP Daphnia pulex
F. 7-Day Chronic/Multi-Concentration (Definitive)/Renewed DM Daphnia magna
Daily CL Cyprinelia leedsi (bannerfin shiner)
G. Other - Describe in the "G" Box Other - Please Describe
(2) List all concentrations of effluent used (i.e., 0%, 6.25%, 12.5%, (4) Attach all reference toxicant raw data and control charts for each

25%, 50%, 100%)

organism/reference toxicant used for the test.

(il

V)
QA/QC Officer/Reviewer: é
Signature (/

This Page Last Edited By: Diane Thornton on: 08/04/2003

Date:

12/0'3
7 7
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MS Control 0 S—— — - 0 —
s 6.25, 12.5, 25, 50, 100 030740-1 | - WETRR || > 100% *

$8 Control [« e - 0 —
ss 6.25, 12.5, 25, 50, 100 030740-1 | - == || > 100% *

(1) List % control mortality in appropriate column (48 or 96 hr.) for organisms (use abbreviations shown on footnote 3, Page 2) that you list
under the word "Control."

(2) List all concentrations of effluent used (i.e., 0%, 6.25%, 12.5%, 25%, 50%, 100%).

(3) Record number that corresponds with the number of the sample in the "Date and Time Collected” column in sample section on Page 1.
(4) List % Mortality for each organism and control if you are conducting a single concentration (Screen) test.

(5) If multi-concentration (Definitive) tests are conducted on grab or composite samples, record the
calculated LC50 in this column for each sample. Enter "N/A" in all % Mortality columns and LC50
box at bottom of this table.

(6) If a single concentration (Screen) test is conducted and >50% mortality occurs in any one of the
four grab or composites, record <100% in this box. If <=50% mortality occurs in all four grabs or
composites, record >100% in this box. Draw a line through the LC50 column in above table.

F = Flagged data, see page 4.

* No statistical test was used in endpoint determination as the data either did not appropriately fit
the requirements of any point estimate techniques presented in EPA/600/4-90/027F or these
methods provided an unrealistic or unrealiable result as demonstrated herein.

3! ) £ f 7
QA/QC Officer/Reviewer: / f é f Date: 5/2/‘
Signature C//’ S / S oS

This Page Last Edited By: Diane Thornton on: 08/04/2003
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degrees Celsius

Improper container No
36-hour holding time
No
exceeded
T
emperature above 6 No

Page 4 of \2~ -

All calculated statistical endpoints were calculated using ToxCalc version 5.0.21 - Tidepool Scientific

Software.

The results contained in this report relate only to the items tested or to the samples as received by the

laboratory. MBL certifies the results contained in this report meet NELAC standards.

This report shall not be reproduced except in full, without the written approval of MBL.

2 /
QA/QC Officer/Reviewer: /
Signature C/_/ L — / .4/(/[\

This Page Last Edited By: Diane Thomton on: 08/04/2003

Date:

o
8/2/55
VS
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SURVIVAL BENCH SHEET
Project #: 020740 Test Start: | l 29 / 03 61§
Test Organism: U\\gstdo'psis baua Test End: & /9'10 S 153>
Organism Age: L*olaq; Brood #: HY CYoW1s
Survival: Replicate A Survival: Replicate B
Concentration :am:le . 7 = v = - - = xy pos A z B
% umoer Hours Hours Hours Hours Hours Hours Hours Hours Hours Hours ¢

100 g | 100 [YO[(Oflo || |00 [wo

50 w0 [ [ID]w || 2] [0 |l©
25 o[ |10 |0l |w || | [D]io [woo
12.5 ol 1010 [ v [0 | |we

o | v [0 |[O loo

0 [o)
Control oo [ D lo | | |0 (1D [ o
Organisms AM %W% \é@& xggo&/’y %%ﬁwf% "C\ =
0%

—
! ke Ty |05 7
Fed PM | e Vs |° oS |7 /"‘” eS| 12 Of/nus'f Y

0 Hours started/checked by:
et |86 oc | se We[-[Fg ) o |3 g @ | »

6.25 0|10 |0

Comments or Corrections:

Reviewed by: 73
Date: o]0

MB| #0020 Vel #3
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STATIC RENEWAL ACUTE TOXICITY TEST

PHYSICAL AND CHEMICAL MEASUREMENTS

Project #: 0307140 Test Start: ’7!3‘1/05 (7=
Test Organism: M\!&ido?s{s loahia_ Test End: % 02 (Ha3
Effluent Dissolved Oxygen (mg/L)
Concentration | Sample '
% Numbet | yorpe | fours | Hoorgl) oums | s || s | e Hifr. Hodre | oy
100 |p3o04 | 54|54 Fes 1560 ] 73 s 0 P74]3-0|3
50.0 |64 |5 %6@ GOl (729 |po 5% 7.9 1%.0
25.0 65|55 25164154 | |28 |14 By 5
12.5 £S 52 ¢ 2|0\ 5.0 ;\f?'?_’? 1.9 %‘7/1 A4
6.25 (553 BEL|69),.0 7’7 19 L4277 |29
Control (5lsa KA S s AA;
Measured by: W | ec %Wb S\© Siskcﬂ% (P
o gt | e ercos W malviige
% Number Hours | Hours | Hours | Hours | Hours | | Hours | Hours | Mours | Hours | Hours
100 Josono-t | 25]ae PR o | | 4slua s PR [4as
50.0 15| g F4E 3,1.'\, adt 5jffff: W5 hag PRSI4ThEG
25.0 ’5 ay PES 1oV |t | |45 las 95 R uds
12.5 15 |2y %Dﬂ/ 24 145 s ‘”7,0_4 7 4>
6.25 15 a4 DS | | |95 |4s 5 MEEH>- 98
Control 5 24 A& 54 pS LY |pas AL B e 3
Measured by: M| 5‘(\\L,Nj% Le- M | 2% Y\lﬁ -

Comments or corrections: () levclon slouled on ol H\f&dq'mhq o
repltafes D~ oo bubbles Iwin by 733 i

Reviewed by: . )

Date: %lm:l VG

MBL #0006 Ver &
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Page 1 of |- .
SURVIVAL BENCH SHEET
Project #: O30 740 Test Start: '719#")05 1610
Test Organism: _Mernddia bl»Vt’(r”l'ﬂk. Test End: CGJQ-IO5 [53%%8’@’)03
Organism Age: I,Zc{:,qus Brood #: S50 L0717
Survival: Replicate A Survival: Replicate B
T | i | e | [ e [ e | e | e [ o | e [ | %
100 oz | 100 [10 |if) |lo ]| 10]e |10 |Ip |9 |95
50 Llw [o |l |lo] 10w |10 |l |io
25 10lio | 10]O]lo | w]io [ D g |loo
128 who | 0] (0O | wlio |10]10 |0 |lko
6.25 Wi | o]0 | e [P pllo |w
Control o 10 10 lo O | 1° (O (0 |Io |1
il v A A e P v v e

Comments or Corrections:

Reviewed by: I~

pote: ooz

ME, #0020 Ve #2




Appendices

Pageiof _l&
STATIC RENEWAL ACUTE TOXICITY TEST

PHYSICAL AND CHEMICAL MEASUREMENTS

Project #: 030740 Test Start: 7/94 /03 11O
Test Organism: Menidia, ir)erljlll'm Test End: ~ 8!;}33 162
Effluent Dissolved Oxygen (mg/L) pH
Concentration |  Sample T T e T Tl T T T
% Number Hours | Hours |MHours | Hours | Hours | | Hours | Hours | Hours | Hours | Hours
100 |o3oMo-| [5.9]59 F25),-0 53 179 g0 BFa|&| (3.0
50.0 645282557 [s4] [0 hq [15]79]24
25.0 65|50 L2264 |54 20 |5.9 L25]9.%[1g
12.5 .5/ 4.7 2% 5% 5+ l 727 -3 [L49 LRARE:
6.25 65|47 pP2ai58|5a] (27 |7 L3018
Control 8§ |4 b'd,'g 6-)/\’ g‘{- ;7‘7 2.9 7'94 977 |77
Measured by: R - & | e f/,}x, S S‘SLM (R

Coﬁzf;:::attion e Temperature (Degrees Celsius) Salini tye
% Nrber | s | Hous | Mows | Mours | Hows | | Hows | ows | tows | itane | s
100 Joaomo-1 | 25 |ay Pl [k | [uis fuaa 54y SH2.1
50.0 25|24 PA% oV o 1S lagy PAsOY3 L
25.0 25 |ay Pil ot |34 | |45 |ugn W75 |G 3o
12.5 25 |y %aw M | |41S a2 ‘“”’59!43@ $3.5
6.25 15 |2y PHE ok |24 | |uisluae PRI He0

Control | 15 2 A% ad | |40 |aao 1320 ot a5
Measured by: | se S\C&.ﬁ W L2 b |sc S\K.K\(\Lg W2

Comments or corrections: @ Avslion pated on oll hew'dig B@‘Jum\m _veploohes
A oo bibbles fuinm I 7YY 030

Reviewed by:

MBL #0006. Ver &
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Page 4 of |2~.
SAMPLE/CONTROL WATER INFORMATION BENCH SHEET
Project #: 030740
Control Water and Sample Analysis
Laboratory | Alkalinity | O s{ ‘Hardness | @ |_§|Chlorine| D Ig Cond. | O sg
Number | (mgit) | & |*i| mgm) | & ["i| mom) | & |TE|mSieme| §
% 020140 | 6l.7 |7l M
=y B
w2 T T
™ =
| = "
3 SWwo 3572y A Sod=y 1y [7129-3 4
8| |Sworanly ol =Gl ylPileg
2|3 el s |
Hi 1
=

“Conductivity values indicated at a reference temperature of 25 degrees celsius. Values in this column for salt-control-water, SWyymmadd, are
for salinity determined at the time of initial use in the test.

Sample Aeration Records Table

e
0597\194 b 71353 (520
0%074o0- | se2/3iloz o)
\\
\)\\
—

)/

Comments or corrections:

Reviewed by: E

Date: / E‘Oﬂégﬁ

SAMPLE.FRP Ver. #3
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Page (O of |3~ .
ACUTE TEST CONDITIONS INFORMATION BENCH SHEET
Project #: 030140 Client: Roiss Environmends
Test type: qu hr @US,SS def. Test run in Environmental Chamber #: _1

Species | Receipt Date and Supplier of O RS How oy
. Code | i . Mif commarcially obtained] { Often oot g
i O e Fed (3} | Chamber | <

{1 L

W 1 Nk B

T2
B |»]

3s NfBe L g

(1)CD Ceriodaphnia dubia (3) Please fill the "How Often Fed™ box with the appropriate latter:
FM Pimephales promelas (fathead minnow) ‘R*  Once, at least two hours before renewal
SS Menidia beryllina (inland silverside) ‘D' Onece daily
MS Mysidopsis bahia (mysid shrimp) T" Twice daily

DP Daphnia pulex ‘0" Other
DM Daphnia magna
CL Cyprinella leedsi (bannerfin shiner) (4) Please fill the "Type of Chamber" box with the appropriate letter:
Other - Please Describe 'B'  Plastic Beaker
'M'  Plastic Medicine Cup
(2) Please fill the "Amount & Type of Food” Box with the appropriate letter: 'P"  Plastic Cup
‘A’ 0.2 mL Selenastrum, 0.2 mL YCT 'G"  Glass Beaker
'B' 1.4 mL Selenastrum/200 mL of sample, 1.4 mL YCT/200 mL of sample 'C'  Plastic Container
'C' 0.1 mL conc. Artemia nauplii . ‘0"  Other
‘D' 0.03 mL of 1200 Artemia naupliif0.1 mL per replicate
'E'"  0.04 mL of 1200 Artemia nauplii/0.1 mL per replicate = =
F* 0,08 ml of 1200 Artemia neuplii/0. 1 mL per replicate Photoperiod: l Z_| 16 hours Light/8 hours dark
e
o

0.07 mL of 1,200 Artemia nauplii/0.1 mL per replica x
Other &b .
Other —

Test(s) conducted in accordance with EPA/600/4-90/027F.
Physical and Chemical Measurement Equipment

Randomization version: 3

Thermometer A
number (A) A

. (A)Thermometer number is the serial
number or designated number on

DO Meter (B) '5 2 3 .7) g g D M, ear OHoRE%0
"4" Hach Sension 6

" Orion B30A

5
8" Orion 820
pH Meter (C) 7 "7 (ClpH Meters *7°  Hach Sension 2
/ *8*  Orion 200A
= *9*  Orion 720
Conductivity o 19 o) l (D)Conductivity *10" Orion 160
meter (D) le} O 11" Orion 126
0" Other
Freshwater cond. — g
checked by —_

niley M| o ¢ S\ MW Y2

Comments or Corrections:

Reviewed by_:L

Date: D

MBL #0026a. Ver. 10
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Report Page i\  of \&~.

Marinco Bioassay Laboratory
4569 Samuel Street - Sarasota, FL 34233 - Phone: (941) 925-3594 - Fax: (941) 922-3874

Chain of Custody Record
- Please use black ink only

Client: g2 iss ENVIrmnmento

Samplers (Print Names):

Sample Containers

Permit #:

Tests Required

b @Hs SS dol

Sample Cooler #:

14~

Chronic:

Client Provided Information

akan Grindhe SLLVV\QI,(/ hotHe L&—r'/a‘

ane. “Thorrtsn

.......

Cnrrlsr::Ed a —/: l

i<

Carrier:__Tcd a( @YDLU')(L

Client:

Please refer to the back of this page for instructions and examples.

Person’s Name:

Person’s Name:

Fodiey TR
Shipped via : Fed EX Busbill/Airbill #: 79239483~ 8355

MBL #0008, Ver #10
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INTERNAL CHAIN OF CUSTODY

MARINCO BIOASSAY LABORATORY, INC.

Acute Toxicity Test

Project# 020 740

Sample expiration date/time __| !_Q_ﬂ 1'03 2300

Page Q of |¥

smlef | 030740~ 1 L7 o
Procedure ' - | v oo Test Start Test Renewal
Sample(s) m"[ { Dﬂf l 03 !

checked in by N/A
Initials/Date/Time O&I' ‘4—0
Sample(s) rﬁ QK
warmed by :
Initials/Date/Time Th Qb;(s' 23105
| e
Total Residual Chlorine
measured by
Initials/Date/Time N‘ A M { A
Sample(s) salted to
test salinity using HW
Marinemix by: U 1A
e plLA
™ 3
Dilutions prepared by: “
Initials/Date/Time 2903 11w\o%
1540 n\S
Test Start-test started Vel 3Y
by: T wal-
y'(:lte::::byg Ny T124]5% 721073
Initials/Date/Time 625 I 50
Remaining sample(s) hal ) Sk
d to refri
returne: t:yr:e gerator MNa4l=% 9(»7""06 oz
Initials/Date/Time f5‘10 1 < ni ;
-
Samples disposed of by & A 3 %O—) ?O W !:j‘/,A‘
disposal method j Rasy ¢ le
Initls/Date/Time Ni Ayt SKTPICD 1S Sk7kiloz

All samples are stored in the laboratory refrigerator from just above freezing to 6 degrees Celsius unless noted on this Internal chain of custody.

Comments:

MBL#ac- it Versid

Reviewed by 08[10453
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Page | of 1

Mpysidopsis bahia Acute Standard Reference Toxicant (SRT) Report.

This quality control test was conducted by Marinco Bioassay Laboratory, Inc. personnel using
Whole Effluent Toxicity (WET) Test method EPA/600/4-90/027F

SRT Test No. 020720MSAASK [

Reviewed by: é« ank MN Date: 08/ DLP/QB

T
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Page 2 of | .

Acute Fish Test-96 Hr Survival

Start Date: 07/30/2003 Test ID: 030730MSACSRT Sample ID: 50.0 mg/L SDS
End Date: 08/03/2003 Lab ID: MBL-Marinco Bioassay Lab. Sample Type: SDS-Sodium dodecy! sulfate
Sample Date: Protocol: 600490027F-EPA Acute Method Test Species MY-Mysidopsis bahia
Comments:  This analysis was performed by Dubravka Mihajlovic at MBL.
Conc-mg/L 1 2
Control 1.0000 1.0000 b
3.125 1.0000 1.0000
6.25 1.0000 1.0000
12,5 1.0000 1.0000
25 0.1000 0.3000
50 0.0000 0.0000
Transform: Untransformed Number Total
Conc-mg/L Mean N-Mean Mean Min Max CV% N Resp Number
Control 1.0000 1.0000 1.0000 1.0000 1.0000  0.000 2 0 20
3.125 1.0000 1.0000 1.0000 1.0000 1.0000  0.000 2 0 20
6.25 1.0000 1.0000 1.0000 1.0000 1.0000  0.000 2 0 20
12,5 1.0000 1.0000 1.0000 1.0000 1.0000  0.000 2 0 20
25 0.2000 0.2000 0.2000 0.1000 0.3000 70.711 2 16 20
50 0.0000 0.0000 0.0000 0.0000 0.0000 0.000 2 20 20
Trimmed Spearman-Karber
Trim Level EC50 95% CL
0.0% 20.306 17.938 22987
50% 19.914 17.421 22764
10.0% 19.593 17.088 22.466 1.0 »
20.0% 19.278 17.498 21.239 1
Auto-0.0% 20.306 17.938 22.987 0.1
0.8
0.7 4
@ 06 .
S 4
2054
v 4
& 0.4 -
0.3 A
0.2 4
0.1 4
0.0 VO
1 10 100
Dose mg/L

Page 1

ToxCalc v5 0

Reviewed by lﬁ:
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Pageiofj_.
SURVIVAL BENCH SHEET

Project #: (20 IRONEASET Test Start: ’7&2[(}3 |3S3

Test Organism: mlTJQdQ’)QS b&l% | Test End: %}5}0_% [Buy

Organism Age: _“t dar.s Brood #: _INSH 3920

Survival: Replicate A Survival: Replicate B .

P et | ] L Lo L | e | e | e | e [ e | %
19 b |10 | O il el e 0
50 Wittt (][0 ]33 |
25 \0 | 10O [Io | 10|10 [o| 0 [10 10 | Ieo
12.5 WO [0 \0llo | 1o]© 1010 {0 |© | a0
6.25 O [0 |10 [lo | v \Olio[lo [lo |10 | 1oo]
Control o1 |lo o | w0 |w|i0|lo |© |
e | W B | et [ @) 5| -
s [T oe [ | m [% o [ Yo [m |

Comments or Corrections:

Reviewed by: L

Date:

MBL #0022. Ver. #3
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Page i of j_
STATIC RENEWAL ACUTE TOXICITY TEST

PHYSICAL AND CHEMICAL MEASUREMENTS

Project #: () B0 NKALT ' Test Start: 20/02 1253
Test Organism: M(@QD&M Test End: %/ ;/03 124
Effluent Dissolved Oxygen (mg/L) B pH
Concentration Sample 5 = = 5 | g p” pos - =
% Number Hours Hours Hours Hours Hours | | Hours Hours Hours Hours Hours
100 12 UL S0 14 |40
50.0 B EREICATR
O
25.0 7"'} 6.’)7 2 3 65
>
12.5 14 162 2%4/5.1
6.25 74 .2 *95 S |
Control 72 |5 9 U('?c:% ol
Measured by: Wb |se N% e
Effluen Temperature (Degrees Celsius) I i
Con:i.ntrattion Samals 0 pza.t 409 72 - sse o&-ﬂ (;?db"ae 72 926
% Number Hours Hours Hours Hours Hours Hours Hours Hours Hours Hours
100 2D Qs )L SO 9’+ 25 / 20.0 |, 5 |”
50.0 2 (285 B2 |od |2y | |0 5 P25 104 [22.3
25.0 24 |25 | 250 |ad | 24 | oD hos BZ0B0.S | 214
12.5 Y |as %an_\, 24 | |00 pp5 | 01209 | 22.¢
6.25 Y |25 3“(99 2k | 24 | |00 05 9\‘:;‘,,091)@ 2.5
Control Q‘—\ oA Iy 80.0 |6 Q;A_q 205 |03
Measured by: b e \U‘b . | o % sSK M B | M

Comments or corrections:

Reviewed by: ﬁ

Date: )

MBL #0006, Ver 4
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. Page g of 7] .
SRT Tracking Sheet

Test ID: 20720MEAT Test LC50: ), Q(%l; _SDS

Test Species: r\_/h 'ﬂ l’d”SS__ )QAI/UJL Test NOEC:
*

Test Dates :’7}%0/03 to @/%/03 Test IC25:

SRT Solution Data
.0mnIL S5 [pHE 10) KOOHe

Test Concentration and Toxicant:

o i

Mt 671210

0.0500( __ [{$h730)o> .0 47I3010> ]
0.050 (b . 8|ifo2 [.O 12g] [0z [ 2al=20.0[£gliJo3 |Metir ]
/
\\

Control and Dilution Waters

birer e

510307K & i e =20.0 |4 71%0)9>

SwW0301244 —— [sul=1a4 [Z<}]i]o3
=

Comments or Corrections:

Reviewed by:. D)

MBL #0031 Ver, #9
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Page j_ of l

ACUTE TEST CONDITIONS INFORMATION BENCH SHEET
Project #: (A0 12014027~ Client: ——

Test type: 115 Glely. € dlfil- .

Ry

Species
Code
1)

ipt Date and Supplier of Org;

., {if commercially obtained

Test run in Environmental Chamber #: __ |

Init.”

TS

=

{1)CD Ceriodaphnia dubia

FM Pimephales promelas (fathead minnow)
SS Menidia beryllina (inland silverside)
MS Mysidopsis bahia (mysid shrimp)

DP Daphnia pulex
DM Daphnie magne

CL Cyprinella leedsi (bannerfin shiner)

Other - Please Describe

(2) Please fill the “*Amount & Type of Food" Box with the appropriate lettar:
‘A" 0.2 mL Selenastrum, 0.2 mL YCT

CERL DL

Other

Test(s) conducted in accordance with EPA/600/4-90/027F.
Physical and Chemical Measurement Equipment

Comments or Corrections:

0.06 mL of 1200 Artemia nauplii/0.1 mL per replicate
0.07 mL of 1200 Artemia nauplii/0.1 mL per replicate

1.4 mL Selenastrum/200 mL of sample, 1.4 mL YCT/200 mL of sample
0.1 mL conc. Artemia nauplii
0.03 mL of 1200 Artemia nauplii/0.1 mL per replicate
0.04 mL of 1200 Artemia nauplii/0.1 mL per replicate

(3) Please fill the "How Often Fed" box with the appropriate letter:
Once, at least two hours before renawal

"
o
T
o

Once daily
Twice daily
Other

(4) Please fill the "Type of Chamber” box with the appropriate |etter:
8

-~
P
G
o
o

Plastic Beaker
Plastic Medicine Cup
Plastic Cup

Glass Beaker

Plastic Container
Other

Photopeﬁod;@ 16 hours Light/8 hours dark

Thermometer
number (A)

B -

E Other —

Randomization version:

DO Meter (B)

pH Meter (C)

J W

Conductivity
meter (D)

C (D |w|rX

—
Q

Freshwater cond.
checked by

Used by
(Initials)

S

F 2

5

(A)Thermometer number is the serial
number or designated number on

thermometer.
(BIDO Meters: “3°
ar
g
8"
(C)pH Meters 7"

8-
9=
(D)Conductivity " 10"

e
“0" Other

Orion 830
Hach Sension 8
Orion 830A
Orion 820
Hach Sension 2
Orion 290A
Orion 720
Orion 160
Orion 126

MBL #0026a. Ver. 10

Reviewed byEr_

Date:
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Page lof ~1

Menidia beryllina Acute Standard Reference Toxicant (SRT) Report.

This quality control test was conducted by Marinco Bioassay Laboratory, Inc. personnel using
Whole Effluent Toxicity (WET) Test method EPA/600/4-90/027F

SRT Test No. D20T20SSASYT

Reviewed bsz% (ﬂm Date: D?/D‘JJOE’;
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Page é of l S
Acute Fish Test-96 Hr Survival
Start Date:  07/30/2003 Test ID: 030730SSACSRT Sample ID: 21.25 mg/L SDS
End Date: 08/03/2003 Lab ID:  MBL-Marinco Bioassay Lab. Sample Type: SDS-Sodium dodecyl sulfate
Sample Date: Protocol: 600490027F-EPA Acute Method Test Species: MB-Menidia beryllina
Comments: _ This analysis was performed by Dubravka Mihajlovic at MBL.
Conc-mg/L 1 2
Control  1.0000 0.8000 ;
1.328 1.0000 0.9000
2656 1.0000 1.0000
5312 1.0000 0.9000
10.62 0.7000 1.0000
21,25 0.0000 0.0000
1
Transform: Untransformed Number Total
Conc-mg/L  Mean N-Mean Mean Min Max CV% N Resp Number
Control 0.9000 1.0000 0.9000 0.8000 1.0000 15.713 2 2 20
1.328 0.9500 1.0556 0.9500 0.9000 1.0000 7.443 2 1 20
2.656 1.0000 1.1111 1.0000 1.0000 1.0000 0.000 2 0 20
5.312 0.9500 1.0556 0.9500 0.9000 1.0000 7.443 2 il 20
10.62 0.8500 0.9444 0.8500 0.7000 1.0000 24.957 2 3 20
21.25 0.0000 0.0000 0.0000 0.0000 0.0000 0.000 2 20 20

Trimmed Spearman-Karber
Trim Level EC50 95% CL
0.0% 13965 12.698 15359
5.0% 14.281 12698 16.060
10.0% 14.420 12144 17.124 1.0
20.0% 14.422 13589 15.305 09 ]
Auto-0.0% 13.965 12.698 15.359 E

081
07
061
05
041
031
02]
011
D,O:

0.1

02 AL E—

Response

Dose mg/L

Page 1 ToxCalc v5.0 Reviewed by ] i
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Page LU of ] .
SURVIVAL BENCH SHEET
Project #: A IBOSSHAT Test Start: -’1!2{)/6% )/
Test Organism: Mﬂlﬁg@ @ﬂ{”!-ﬂk Test End: g/?>/0% 1550
Organism Age: DA M%S Brood #: SS 0307720
Survival: Replicate A Survival: Replicate B
Concentration Sample A&B
% Number HD(I).ITS H::I’I H::u HZfrs H::r: H:Jrs H::rs H::rs HZ:u H::r: %
100 b i[O | © 10| o
50 Ol©elio |9 |7 (O|\o|io |lo |10 85
25 iolielio |10 | 0|10 )10 10 19 | 2|25
12.5 [Olo |0 |10 | 1010 [1© | 10] 1o | [O]wo
6.25 0 [10])g |0 | 1010|109 |a | 9[a5
Control (O [\o]lo |io 1O \O 10 Cf a & 90
Organisms AM _ ey N - L | — - 7 /__
Fed pm | — |~ ﬁ’ /m 7/*0%{ L~
it Rl s [ Gl ] s [P |se |15 1] 519 <«
Comments or Corrections:
Reviewed by:. |

oste: CElDUlGR

MBL #0022. Ver. #3
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Page Y of _l_
STATIC RENEWAL ACUTE TOXICITY TEST
PHYSICAL AND CHEMICAL MEASUREMENTS
Project #: D120 SSA0CT ' Test Start: 7}2&[&5 s
Test Organism: |y sdig @ﬂ lina Test End: 5%3/03 50
Effluent Dissolved Oxygen (mg/L) i pH
Concentration Sample > % 25 -~ o - - P > =
% Number Hours Hours Hours Hours Hours Hours Hours Hours Hours Hours
100 bivngeos [15 |32 2 15 (1 9o|2
R0 1EREE AN I 022105613 |12
25.0 1.3 |59 KklsS | 5. 4113173 "‘03,,4’7.3 74
12.5 15 |59 48|51 (5.4 7512613 | 7.4
6.25 1.2 157 2alse | 56) (3 730%Cha 1y
Control 2.2 157 [H46% (5.5 |75 |73 q%é 74 24
Measured by: 9B | s W V2R &) Sk | lB— | M
uen emperature (Degrees Celsius l‘ésff"f oy
CorE::feI:ntr;ﬁon Sample OT put (I:sg 7Czl )ss (;54/0 i{la?/i‘s - %
% Number Hours Hours Hours Hours Hours 5 Hours Hours Hours Hours Hours
100 4 |as |2 |o0po7 |2

ML <08

k|25 | 26 ff“_f:790-° 204 '9\@,0 207 | 215

50.0 29 |25

25.0 2y |2s ’393“ 25 | & | 1900 |3 9‘@_0520.9, 217
12.5 2 2= % a5 | 26 | |20y 9‘-\6‘;\ 207 | R1.7
6.25 24 |25 B las | 26 | [P0 |5 PZalsos |2 3

Control 9—“{ as | Pqh|a6 | 16 | |200 1 PAg4la0] | 2107
Measured by: W SR ‘Ubbp_‘ W | n ah |sx W’m U~ | DM

Comments or corrections:

MBL #0006 Ver 4

Reviewed by: Ij

Date: 08 I! &k@
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SRT Tracking Sheet R
Test ID: PO POECACOT Test LCSO:“B&QILED(Z&)LSDS
Test Species: I 1A b iling Test NOEC:
Test Dates : 7)20/03 0SBl Test IC25:

SRT Solution Data
2l-05mglC SpS Jar# 101 koo3le

Test Concentration and Toxicant:

0.0213\ 4 N> | 1.0 4 Mole3 | Sud. = >,0O |8 72103 ek y 6 7ID13
0.02120 [Eefoz [ .0 @810z [sal=199 |(rg]i]oz |MetHer eshlo
/

Control and Dilution Waters

Swo301 M6 Z2.0 |
S0030128 8 =" gl "[S.226.0 (87130 1o
SWo 20 A [ ——  [suU=14_[1rgifoz

Comments or Corrections:

Reviewed by:

s

MBL #0031 Ver. #9
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Page | of ] .
ACUTE TEST CONDITIONS INFORMATION BENCH SHEET

Project #: 0247120001 Client: ——

Test type: 559 b’/ll’.@d.ex_ g Test run in Environmental Chamber #: 4 =
- ) .
Species Receipt Date and Supplier of Organism : 4 ] Amaunf & i ‘ : est | .|V Type
Code | {if.commarcially ohtainad) | Type of g
e : o ot i 7

5.‘

= =N

{1)CD Ceriodaphnia dubia (3) Please fill the "How Often Fed" box with the appropriate letter:
FM Pimephales promelas (fathead minnow) ‘R'  Once, at least two hours before renewal
SS Menidia beryliina (inland silverside) ‘D' Once daily
MS Mysidopsis behia (mysid shrimp) ‘T Twice daily
DP Daphnia pulex ‘0" Other
DM Daphnia magna
CL Cyprinella leedsi (bannerfin shiner) (4) Please fill the "Type of Chamber™ box with the appropriate letter:
Other - Please Describe ‘B'  Plastic Beaker
‘M*  Plastic Medicine Cup
(2) Please fill the "Amount & Type of Food™ Box with the appropriate letter: "P'  Plastic Cup
‘A’ 0.2 mL Selenastrum, 0.2 mL YCT ‘G’ Glass Beaker
1.4 mL Selenastrum/200 mL of sample, 1.4 mL YCT/200 mL of sample "C'  Plastic Container
0.1 mL conc. Artemia nauplii ‘0" Other

0.03 mL of 1200 Artemia nauplii/O.1 mL per replicate
0.04 mL of 1200 Artemia nauplii/O.1 mL per replicate

0.08 mL of 1200 Artemia nauplii/0.1 mL per replicate Photoperiod: | '! 16 hours Light/8 hours dark

0.07 mL of 1200 Artemia nauplii/0.1 mL per replicate
other ().0Dwmlof ];ngHM'Zlb,]m ‘&[ [a) P
= Other —

Test(s) conducted in accordance with EPA/600/4-90/027F.

GaTimMdga

Randomization version: Lf

Physical and Chemical Measurement Equipment

Thermometer
number (A)

A
DO Meter (B) 5
=)

(Al Thermometer number is the serial @
number or designated number on

A
3 thermometer.
7

(B)DO Meters: "3" Orion 830

"4" Hach Sension 6

"5% Orion B30A

"8" Orion 820

(C)pH Meters “7° Hach Sension 2
"8" Orion 290A
~8" Orion 720

' 0 ID (D)Cenductivity "10" Orion 160
“117 Orion 126
"0~ Other

pH Meter (C)

Conductivity
meter (D) VD 'O
Freshwater cond.
checked by

e |

Comments or Corrections:

Reviewed bv:L

Date:
MBL #0026a. Ver, 10
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APPENDIX C

Comparison of Concentrate Water Quality with
Class|l and Il Surface Water Standards
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