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WATER TREATMENT STUDY
TULUKSAK, ALASKA

EXECUTIVE SUMMARY

As part of the ongoing effort of bringing piped water and sewer to the Lower Kuskokwim River

community of Tuluksak, Alaska (2005 population of 466), CE2 Engineers, Inc. (CE2) examined

alternative treatment methods to remove iron, manganese, color, and arsenic from the ground

water source of the two new wells drilled in 2005. The objective of the examination was to find

a practical method to treat the water to meet current and anticipated U.S. Environmental

Protection Agency (EPA) water quality standards. Findings from this analysis will be used to

design a new water treatment process.

Study Approach and Procedures:

Analyze existing water quality data from the well field;

Collect water samples from the well field and perform basic water quality screening tests
and bench-scale laboratory tests (jar tests) to identify potential water treatment processes;

Perform an on-site water treatment pilot study to verify and optimize the treatment
process indicated by the jar tests.

Determine the potential for disinfection byproducts formation due to the addition of
chlorine disinfectant.

Size and specify the type of water treatment equipment, filter loading rates and chemical
application rates for the proposed water treatment process.

Determine how much sludge is generated in the process and what the expected
concentration of arsenic would be in the sludge to determine if the sludge must be treated

as hazardous waste.

Study Findings:

Raw water quality varied slightly between wells. Wells had moderate color, high levels

of iron and manganese, and moderate levels of arsenic.
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e New wells drilled in 2005 appear to be true groundwater, as the aquifers were in fine
sands over a hundred feet below the ground surface, though no microscopic examination
was made to verify true groundwater. See the attached map located in Appendix F.

e A significant amount of the iron (7-8 ppm) was dissolved in the water, as an open
container of clear well water turned reddish brown after an hour of being exposed to the
air.

o Jar tests were successful in finding a process to treat the water using chemical oxidation

with chlorine, adding coagulants, flocculation, and settling. Iron, manganese, arsenic,

and color were removed to levels below those required by water quality regulations.

e Pilot tests indicated use of a conventional plant. A series of pressure vessels using
chemical oxidation, coagulation through coarse media and filtration in multimedia
arrangement was not successful. A batch process was successful, but longer residence
times in the batch process indicated problems with leaching of manganese in the sludge
back into the treated water.

e The recommended water treatment process for the community will sequentially utilize
the following operations at 60 gpm maximum:

1. Process water preheat.

2. Oxidation of iron, manganese, and arsenic by injection of chlorine in a pressure
vessel, with 40 minutes of reaction time.

3. Injection of a coagulant blend to form floc to remove colloidal iron, manganese,
arsenic, and color.

4. Use of a conventional open-top treatment vessel with flocculation, clarification, and
multimedia filter sections.

5. pH and alkalinity adjustment downstream of the treatment vessels, if required for
minimizing lead and copper leaching into the water from piping and plumbing
fixtures.

e Disinfection byproducts (DBP) — Trihalomethanes (THM) and Haloacetic acids (HAA)
should be well below the maximum allowable limits under federal Stage Two rules
(effective December 2003). No special treatment for reducing disinfection byproducts is
anticipated. However, adequate floor space should be provided for additional DBP

removal, if future regulations require additional reductions in contaminant levels of DBP.
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e After the system has been in production for a while, finished water should be tested for
corrosivity, and if required the water chemistry changed to modify the pH, achieve a
neutral Langlier Index and address any lead and copper issues.

Note: Water quality data for well water is typically: Ca 36.1 mg/l as Ca*,
Hardness 106 mg/l as CaCO3, Alkalinity as CaCO3 108 mg/l, TDS 176 mg/l, pH
7.06. This gives a calculated Langalier Index (LI) using the AWWA calculator of

-0.76 at 45°F, which would be the temperature of a typical water distribution

loop. This water would be slightly corrosive and could cause lead and copper

issues in older building plumbing. Raising the pH to 7.7 and maintaining the
same alkalinity level would produce a LI of —0.23. To do this would require
addition of soda ash to raise pH, and possibly some sodium bicarbonate to restore
alkalinity. The actual amounts of chemical added for pH and alkalinity
adjustment would be fine-tuned after the wells have been in production for a
while.

e Sludge from the process is less than 1 ppm of arsenic, so it is not considered hazardous

waste.
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INTRODUCTION

CE2 was tasked with the development of a water treatment process to cost-effectively produce

safe, aesthetically pleasing drinking water for consumers in the community. Completed tasks

were as follows:

Physical characteristics of the community water source and its chemistry were examined
and the existing water treatment system evaluated.

Regulatory requirements of the EPA and the State of Alaska were researched to
understand what the proposed Tuluksak water treatment system must accomplish to stay
in compliance with water regulations and standards for the present and the foreseeable
future.

Various treatment technologies were evaluated, preferred processes were proposed, and
the processes bench tested (commonly called “jar tests”). Pilot tests followed to verify
the efficacy of the final proposed treatment processes. After the pilot tests were
completed, the results were examined and the best process was recommended.
Recommendations were made for the actual process and related equipment, including

suggested chemical feed rates and treatment vessel loading rates.

The following sections discuss the above tasks in detail.
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. EXISTING COMMUNITY WATER SOURCE, NEW WELLS AND TREATMENT
SYSTEM

A. Existing Community Water Source

The Village of Tuluksak draws its water for the existing water treatment plant from a 6-in cased
well located just outside the water treatment/Washeteria building. The well, about 56-ft deep,
has supplied the needs of residents using the Washeteria and watering point for about 20 years.
Water is high in iron, moderate in manganese and color. The school uses treated water from the

existing water treatment plant.
B. Existing Water Treatment System

Water treatment in the existing water treatment plant consists of the following process:

1. Raw water is pumped out of the old well adjacent to the water treatment plant.

2. The incoming raw water is preheated to 55F.

3. Potassium permanganate is injected into the heated raw water line.

4. The raw water line flows into a 10,000-gallon galvanized steel bolted-and-gasketed
settling tank inside the water treatment building.

5. The oxidized iron in the water forms pin floc, which settles overnight at the bottom of the
settling tank.

6. The next day, water is transferred from the settling tank, through a multimedia filter, and
into a 10,000-gallon water storage tank, where a pressure pump draws water off the

bottom and supplies water to the watering point, Washeteria, and the school building.
C. New Water Source

In 2005, two new 6-inch wells were drilled near the power plant approximately 1,350 linear feet
southeast from the existing well and water treatment plant. The wells were through numerous
layers of very dense sand. Water bearing layers were found from 135 to 159 feet in Well 05-1,
and from 172 to 191 feet from the ground surface in Well 05-2. At the time they were drilled,
both wells were developed and test pumped at 75 GPM for a 24-hour period with a 20-foot
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drawdown from static water level. The static water surface in both wells was within 20 feet of

the land surface. The community is currently applying for water rights.

The aquifer serving the two above wells consists of fine sands with some pea gravel. The aquifer
lies underneath layers of silts, and fine and coarse sands (see well logs in Appendix B). The

wells were drilled in September 2005, using 6-in steel casing.

CE2 has collected well water data for each new well. A full laboratory analysis is presented in
Appendix A, and summarized in Table | below. Raw water was collected from wells on July 31,

2006, with each well running at 18 gpm after a 2 to 3-week period of pumping to stabilize water

quality.
TABLE 1 - Raw Water Parameters

Water Parameter Well W05-1 | Well W05-2 MCL
Total Organic Carbon, dissolved 44.8 mg/l 457 mg/l | See nott:b?; end of
Total Organic Carbon 47.1 mg/l 48.0 mg/l
Uv254 0.0540 cm™ | 0.0900 cm™
Total Dissolved Solids 176 mg/l 185 mg/I 500 mg/l
Turbidity 0.85 NTU 1.99 NTU 0.5 NTU
True Color 65 PCU 55 PCU 15 PCU
Total Alkalinity as CaCO, 108 mg/l 108 mg/l
OH Alkalinity ND ND
Hardness as CaCO; 106 mg/l 104 mg/l
pH 7.06 6.98 6.5t08.5
Aluminum ND ND 0.05 10 0.2 mg/I
Calcium 36.1 mg/l 29.9 mg/l
Magnesium 3.85 mg/l 5.08 my/l
Silver ND ND 0.1 mg/l
Nitrate-N (measured as nitrogen) ND ND 10.0 mg/l
Nitrite-N (measured as nitrogen) ND ND 1.0 mg/l
Bromide ND ND 0.1 mg/l
Antimony ND ND 6 pg/l
Arsenic 36.3 pg/l 49.9 pg/l 10 pg/l
Barium 146 pg/l 184 pg/l 2000 pg/l
Beryllium ND ND 4 pg/l
Cadmium ND ND 5 ug/l
Chromium ND ND 100 pg/i
Copper ND ND 1000 pg/l
Cyanide ND ND 0.2 pg/l
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Water Parameter Well W05-1 | Well W05-2 MCL
Fluoride ND ND 2mg/l
Mercury by Cold Vapor ND ND 0.2 pg/l
Nickel ND ND 100 pg/l
Selenium ND ND 50 pg/l
Thallium ND ND 2 pg/l
Chloride 3.09 mg/l 1.96 mg/| 250 mg/I
Langlier Index @40F -1.15 -1.28

Langlier Index @ 140F -0.07 -0.20

Iron 6.99 mg/l 8.41 mg/l 0.3 mg/l
Odor (TON) ND ND 3TON
Manganese 0.331 mg/l 0.326 mg/l 0.05 mg/l
Sodium 2.65 mg/l 2.47 mg/l 250 mg/l
Sulfate 2.18 mg/l ND 250 mg/l
Zinc ND ND 500 mg/l
Total Potential Trihalomethane 69.7 ug/l 140 pg/l 80 pg/l
Total Potential HAAS 60.1 pg/l 147 pg/l 60 pg/l
Ammonia (as nitrogen) 0.36 mg/l 0.96 mg/l

Dissolved oxygen 5.7 mg/l 5.8 mg/l Tested onsite
Hydrogen sulfide 0.04 mg/t 0.02 mg/l

Carbon dioxide 45 mg/l 60 mg/l

Note: Organic carbon values from the laboratory for raw water were very high (over 40 mg/1), making their
values suspect. Organic Carbon values for 2005, when the wells were drilled were 2.1 mg/l for TOC and

1.7 mg/l for DOC.
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IV. REGULATORY REQUIREMENTS

A. Surface Water Treatment Rule Requirements

The new wells may be considered a true groundwater source, as the aquifer is located well over
100-ft below the surface, with multiple layers of fine sands that would act as a natural filter.
However, with the proposed water treatment process, using conventional treatment, followed by
multimedia filtration, chlorination and residence time, the necessary 3-log removal/inactivation
of giardia cysts by multimedia filtration and chlorination, and the 4-log inactivation of viruses
by chlorination will meet the SWTR anyway. Therefore, the issue of the well field being a true

groundwater source, or groundwater under the influence of surface water (GWUISW) is moot.

B. State of Alaska Water Quality Requirements

The Alaska Department of Environmental Conservation (ADEC) is the primary agency in Alaska
responsible for enforcement of water treatment regulations, through agreements with the United
States Environmental Protection Agency. Potable water distributed to the public in Tuluksak
must therefore meet all EPA and ADEC requirements. Those water quality parameters of
particular concern for the system are listed in Table 2. There are many more on the EPA list of
primary contaminants, however most of them are volatile organic compounds that have not

shown up in any of the well water tested in Tuluksak.
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TABLE 2 — EPA National Primary Drinking Water Standards Highlights

Contaminant

MCL
Antimony 0.006 mg/l
Arsenic 0.010 mg/l as of 1/23/06
Barium 2 mg/i
Beryllium 0.004 mg/I
Bromate 0.10 mg/!l
Cadmium 0.005 mg/l
Chromium (total) 0.1 mg/l
Copper (action level) 1.3 mg/l
Cyanide (as free cyanide) 0.2 mg/l
Fluoride 4.0 mg/l
Haloacetic Acids 0.060 mg/
Lead (action level) 0.015 mg/l
Mercury (inorganic) 0.002 mg/l
Nitrate (measured as nitrogen) 10.0 mg/l
Nitrite (measured as nitrogen) 1.0 mg/l
Selenium 0.05 mg/l
Total Trihalomethanes (TTHM) 0.080 mg/l
Turbidity 0.5NTU

Contaminant

MCL
Aluminum 0.05 to 0.2 mg/i
Chloride 250 mg/l
Color 15 PCU
Copper 1.0 mg/1
Corrosivity Noncorrosive
Fluoride 2.0 mg/l
Foaming Agents 0.5 mg/l
Iron 0.3 mg/l
Manganese 0.05 mg/|
Odor 3T.ON.
pH 6.5t08.5
Silver 0.1 mg/l
Sulfate 250 mg/l
Total Dissolved Solids (TDS) 500 mg/1
Zinc 5 mg/l

TABLE 3- EPA National Secondary Drinking Water Standards

August 2007

CE2 Engineers, Inc.



Village of Tuluksak
Water Treatment Study Tuluksak, Alaska

C. Disinfectant and Disinfectant Byproducts Requirements

Disinfection of drinking water is required to kill or inactivate organisms that have not been
removed in the treatment process. Disinfectants can react with natural organic matter (NOM),
however, to produce disinfection byproducts that have been associated with increased cancer
risks. At Tuluksak, disinfection is presently accomplished with hypochlorite solutions such as
chlorine bleach or a solution of calcium hypochlorite. Trihalomethanes (THM), consisting of
chloroform, bromodichloromethane, dibromochloromethane, and bromoform, are one category

of byproduct that may be produced through disinfection using chlorine.

Total Trihalomethanes (TTHM) typically constitute only 15-25 percent of the total organic
halide concentrations in chlorinated drinking water. Haloacetic acids (HAA) are also produced
as a byproduct of disinfection through chlorination of NOM. Five of these haloacetic acids
(HAAS) that have been investigated include monochloroacetic acid, dichloroacetic acid,

trichloroacetic acid, monobromoacetic acid, and dibromoacetic acid.

The EPA recognized that THM and HAAS might cause serious health problems, such as cancer,
if the concentration and length of dose were above certain levels. To minimize this risk to the
public, regulations limit the amounts disinfectant byproducts (DBP) in drinking water. The EPA
first regulated TTHM in finished drinking water in 1979, with the maximum contaminant level
set at 100 micrograms per liter based on running annual average quarterly samples. Systems
serving more than 10,000 persons were required to comply with these regulations. Enforcement

for systems serving fewer than 10,000 had been left to the discretion of the individual states.

TTHM and HAAS concentrations are further regulated under the new Disinfectants/Disinfection
Byproducts Rule (D/DBPR), which was promulgated in two stages. Stage One Maximum
Contaminant Levels (MCL) were set TTHM to 80 micrograms per liter and HAAS to 60
micrograms per liter (so-called “80/60” rule), as of December 2003 for systems serving fewer
than 10,000 people in Alaska. Stage Two will change some of the testing requirements for DBP
and introduced LRAA (Locational Running Annual Averages) to the requirements. Monitoring

programs for drinking water systems not having a very small system exception will have to have
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their monitoring plans in place by April 1, 2007, and be collecting samples by April 1, 2008.
Water systems keeping their MCL for THHM below 40 pg/l and HAAS below 30 pg/l, and are
certified for same, are exempted from the additional monitoring and study requirements. EPA

summary sheets for the Disinfectant Byproducts Rule are found in Appendix C.
D. Lead and Copper Rule Requirements

On June 7, 1991, the EPA adopted the National Primary Drinking Water Regulations for Lead
and Copper. Lead and copper typically enter drinking water through the corrosion of copper
piping, solder joints, and brass plumbing fixtures, and are monitored because of the possible
detrimental health affects associated with their consumption. Studies of lead in children indicate
a slowing of physical and mental development. Adults may experience kidney damage, higher
blood pressure, and other adverse effects. Heath effects due to the consumption of copper are not
long term; however, they may include nausea and diarrhea. The 90" percentile action level for

lead is 15 ppb and for copper it is 1.3 ppm.

E. How Water Quality Regulatory Requirements Apply to Tuluksak

If the well field water source is classified as a true ground water, the EPA’s SWTR should not

apply here.

The D/DBPR limits the amount of disinfectant byproducts present in the treated water. Proper
filtration techniques will minimize the amount of NOM and other compounds that could
potentially react with chlorine to produce disinfection byproducts. The final determination of
the system to stay below Stage 1 D/DBPR values of 80/60 will still have to await production and
process fine-tuning, as the characteristics of the water source will change after production level
pumping of 60 gpm (30 gpm from each well or 60 gpm from one well) for sustained periods.
Stage 2 D/DBPR values of 40/30 will also have to await production and process fine-tuning. If,
after treatment has been optimized and the chlorine residual minimized into the distribution
system, the values of disinfectant byproducts could be above the MCL. Provision for a
granulated activated carbon (GAC) filter vessel or other DPM removal scheme could be made to

lower DBP to acceptable levels.
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The Lead and Copper Rule regulates the maximum contaminant level (MCL) allowed in potable

water. Prevention of lead and copper contamination involves interrupting or slowing the

- corrosion process in copper and brass piping and plumbing fixtures. After production treatment
is in place, the water can be analyzed and its Langlier index calculated. This will be an
indication if pH and/or alkalinity adjustment will be needed to prevent leaching of lead and

copper in the drinking water of consumers.
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V. PROPOSED WATER TREATMENT PROCESSES

The main contaminants found in the water at Tuluksak were:
e Iron
e Manganese
e Arsenic
e Color

It was found from testing that much of the iron and manganese was dissolved in the water, so

removal of these contaminants would require oxidation to convert it to a form that would settle
out. With the combination of the above four contaminants, treatment became complicated, and
much jar and pilot testing was performed to come up with a straightforward process. Because of
the significant amount of color in the water, removing iron and manganese by a catalytic process
(pyrolusite) or manganese greensand was not practical. So several three-step pilot processes
were proposed that involved:

1. Oxidation;

2. Coagulation;
3. Clarification;
4

Multimedia filtration.
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A. Chemical Oxidation, Coagulation, and Multimedia Filtration in Pressure

Vessels

This process involves the following steps (see Figure 1 on next page):

1. Raw water from the wells is preheated to 50°F for more effective treatment.

2. Potassium permanganate is injected into the process stream to oxidize the iron and
manganese.

3. Water and oxidizer flow through a detention tank for 40 minutes to fully oxidize the iron

and manganese.

4. A blend of inorganic coagulant and polymer is injected into the process stream after
detention to form a floc of the oxidized iron and color for removal. Detention time in
this step is also 30 minutes.

5. The floc-laden process water flows through a multimedia filter at 1 to 2 gpm per square
foot of filter area, removing the contaminants.

The advantage of this process is that it is a simple flow-through system with the minimum of
pumps and auxiliary equipment, with only the well pump to supply and transfer water, and a

backwash pump to clean the multimedia filter.
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B. Chemical Oxidation, Coagulation, Coarse Filtration, and Multimedia

Filtration in Pressure Vessels

If the level of contaminants is significant, the process as shown in Figure 1 can be problematic.
Contaminants could load up or blind the multimedia filter, requiring frequent backwashes. This
could lower the efficiency of the process by backwash water demand increasing to 25% or more
of the filtered water. The process could be modified by adding a layer of coarse anthracite in the
second detention tank. This layer is designed to form floc and provide slight agitation through
the detention tank. Constructed versions of this system have been found to capture 70% of the
floc in this stage, extending run time in the multimedia filter significantly. A schematic of this

system is shown in Figure 2 below.
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formed and trapped. This column should take 70 % of the contaminants, which would extend the filter run of
the multimedia filter downstream.

Some water is wasted as required to match filter loadings as they would exist in a full-sized plant. The pilot
columns for the filter/contactor and the multimedia filter would be the same size. Filter loading for the
filter/contactor would be twice that of the multimedial filter, hence the wasting of half the water from the
filter/contactor would match actual muitimedia filter hydraulic loading.
A multimedia filter removes floc contaminants.

Filtered water exits the process.
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C. Oxidation by Air, Coagulation, Settling, and Multimedia Filtration in Open
Tank

This process, as seen in Figure 3 on the next page, uses inducted air to oxidize the iron in the
system.
1. The aerated well water flows into an open top tank, where oxidation takes place for
approximately 30 minutes.
2. After this time, a coagulant blend is added into the tank while the water is stirred at high

speed for 5 minutes.

3. Then the water in the tank is mixed at slow speed for about 30 minutes to build floc.

4. After slow mixing, the coagulant is allowed to settle to the bottom for about 4 hours.

5. Clarified water from the open tank is pumped through a multimedia filter at 1-to 2-
gpm/sq ft.

6. Sludge laden water is pumped to waste.
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Raw water enters process stream.

Raw water is preheated to 50°F for more efficient and effective treatment.

The raw water is run through a three-stage venturi-type air inductor that supersaturates the raw water with oxygen.
Iron is oxidized, with the arsenic attaching to the oxidized iron. Experimentation will determine if the manganese will
be oxidized at this stage. v

The oxygen-saturated water flows into the open reactor vessel for completion of the oxidation process (about 30
minutes).

The motorized mixer with adjustable speed drive is run at high speed to receive a batch quantity of coagulant blends
(step 4b). When the coagulants and water in the vessel are thoroughly mixed (approximately 10 minutes), the
motorized mixer is run at very low speed about 30 minutes to aid in floc formation. After slow mixing, the floc is
allowed to build and settie for about 4 hours.

A blend of coagulants (inorganic salts and polymers) is added to produce floc containing oxidized iron, manganese,
arsenic, and color.

After settlement and consolidation of the floc, the clarified water is transferred out of the reactor vessel to the
multimedia filter.

Sludge is pumped to waste. A sample of the sludge is analyzed for arsenic concentration in a TCLP (Toxic
Characteristic Leaching Procedure for 8 metals, including arsenic).

A multimedia filter removes remaining floc contaminants. Filter loading is 1 to 3 gpm/sq ft. Filter loading will be
optimized to produce the greatest amount of filtered water with the minimum amount of backwash. P.G.
Filtered water exits the process. i Y @
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D.

Chemical Oxidation, Coagulation, Settling, and Multimedia Filtration in

Open Tank

This process, as seen in Figure 4 on the next page, is similar to the process used in Figure 3, but

uses potassium permanganate or chlorine to oxidize the iron in the system.

1.

The well water with potassium permanganate addition flows into an open top tank, where
oxidation takes place for approximately 30 to 40 minutes.

After this time, a coagulant blend is added into the tank while the water is stirred at high
speed for 5 minutes.

Then the water in the tank is mixed at slow speed for about 30 minutes to build floc.
After slow mixing, the coagulant is allowed to settle to the bottom for about 4 hours.
Clarified water from the open tank is pumped through a multimedia filter at 1-to 2-
gpm/sq ft.

Sludge laden water is pumped to waste.
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PILOT PROCESS DESCRIPTION

1. Raw water enters process stream,
2. Raw water is preheated to 50°F for more efficient and effective treatment.
POTABLE WATER 3. An oxidant, such as K.MnO4 or chlorine is injected into the raw water stream to oxidize iron, arsenic, and manganese.
SOURCE IN 4, The rtaw)water and oxidant flows into the open reactor vessel for completion of the oxidation process (about 30
minutes).
{ 4a. A blend of coagulants (inorganic salts and polymers) is added to produce floc containing oxidized iron, manganese,
i arsenic, and color.
ELECTRIC 4b. The motorized mixer with adjustable speed drive is run at high speed to receive a batch quantity of coagulant blends
WATER (step 4b). When the coagulants and water in the vessel are thoroughly mixed (approximately 10 minutes), the
HEATER motorized mixer is run at very low speed about 30 minutes to aid in floc formation. After slow mixing, the floc is
allowed to build and settle for about 4 hours.
TO WASTE i 4c. After settlement and consolidation of the floc, the clarified water is transferred out of the reactor vessel to the
— : multimedia filter.
§ 4d. Sludge is pumped to waste. A sample of the sludge is analyzed for arsenic concentration in a TCLP (Toxic
\An/ @ Characteristic Leaching Procedure for 8 metals, including arsenic).
vVvyv 5. A multimedia filter removes remaining floc contaminants. Filter loading is 1 to 3 gpm/sq fi. Filter loading will be
/\M RAW optimized to produce the greatest amount of filtered water with the minimum amount of backwash.
@ WATER 6. Filtered water exits the process.
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VI. BENCH TESTING AND PILOT STUDIES FOR BEST TREATMENT STRATEGY
A. Bench Testing Strategy

Bench testing was performed to find the best method to oxidize the iron and manganese and to
find the best coagulants for flocculation and filtration. The most promising results would be used
for subsequent pilot testing to find the best treatment process to remove contaminants from the

well water sources.

Bench testing was conducted at the Tuluksak Water and Sewer Project camp building hallway
using a six-place gang mixer, six one-liter beakers, a HACH 2100P Turbidimeter, a HACH
CEL/890 Advanced Portable Laboratory and syringe filtration testing equipment. An Industrial
Test Systems (ISI) arsenic test kit was used to estimate arsenic levels down to 5 pg/l. Syringe
filters were used to simulate multimedia filters. A Pall 32 mm dia 1.2-micron cartridge filter was
stacked on top of a Pall 32 mm dia 5-micron cartridge filter. Water samples were drawn through
this stack for turbidity, iron, manganese, and arsenic readings. For true color readings, an

additional 0.45-micron syringe filter was added.
UV254 measurement was performed using a Real Tech Real UVT portable meter.

Mixing and flocculation of the samples included a rapid mix of 315 revolutions per minute (rpm)
for about 4 minutes and flocculation at 10 RPM for 30 minutes. The mean velocity gradient G (a
measure of the energy of mixing) was greater than 300 sec”! during flash mixing to simulate a
static mixer and approximately 28 sec” during flocculation to simulate gentle agitation while the

floc travels through the piping and through the flocculation chambers.

Raw water was obtained for bench testing and pilot studies by hauling well water from each

well. Water quality values are shown in Table 4 below.
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TABLE 4- Water Characteristics from Water Wells

Well W05-1 Well W05-2
Contaminant Concentration (mg/l) Concentration (mg/l)
Or Other Value Or Other Value

Turbidity 0.58 NTU L.71 NTU
Apparent Color 41 PCU 38 PCU
Iron 8.1 mg/l 9.24 mg/l
Manganese 0.376 mg/l 0.343 mg/l
Arsenic 15 pg/l 35 ug/l
Total Dissolved Solids (TDS) 96 mg/l 84 mg/l
pH 7.33 7.40

B. Bench Testing Process

A water sample in a 1-liter beaker was taken and was exposed to the air for one hour. The clear
water changed color to orange, but little sediment was observed at the bottom of the beaker.
This experiment showed that a significant portion of the iron in the water was dissolved and
existed as Fe?, as exposure to the air oxidized it to Fe™ and formed the orange color in the

beaker.

It was decided to also oxidize the iron and manganese chemically, so jar tests were set up, using
potassium permanganate (KMnQ,) as an oxidant. The use of chlorine solutions was avoided to
prevent the formation of disinfectant byproducts, such as THHM and HAAS. Results are shown
in Table 5 below.

TABLE 5- Jar Test for Optimum Dose of KMnO, for water from Well W05-1

Jar | Dose mg/l | PH Turbidity Color Femg/l | Mn mg/l Remarks
No. Filtered Filtered
NTU PCU
1 2 7.33 0.08 2 0.05 O/L Mn over limit low range test
2 4 7.33 0.08 10 0.04 0.22 Good settling
3 6 7.33 0.30 8 0.02 0.11 Good settling
4 8 7.33 0.19 0.06 0.68 Light pink (overdose)
5 10 7.33 Overdose
6 12 7.33 Overdose
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Small pin floc was seen in Jars 2, 3, and 4 (jars are numbered from left to right). From this jar
test, it was determined that the optimum dose would be between 5 and 6 mg/l of KMnO,. Figure

5 below shows the jar testing for the optimum KMnO, dose.

Figure 5 — Jar tests for optimum KMnOy dose

The next step was to perform a further jar test with the optimum dose of KMnQ,, followed by a
range of doses of a coagulant blend of 80% SternPAC inorganic coagulant plus 20% Arctic Floc
12100 polymer. The procedure was as follows.
1. Inject the KMnQy in jars with water preheated to 55°F, mix at 320 rpm for 2 minutes,
and then mix at 30 rpm for 30 to 40 minutes for oxidation detention time.
2. Inject the 80/20 coagulant blend in the jars, mix at 320 rpm for 2 minutes, then down

to 10 rpm for coagulation, then 30 minutes with the mixer stopped for settling.
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TABLE 6- Jar test for optimum dose of coagulant blend for water from Well
i WO05-1, using KMnQy as an oxidant, and 80% SternPac/20% AF 12100 as a coagulant

= Jar | KMnO, | 80/20 | PH | Turbidity | Color Fe | Mnmgl Remarks
q No. Dose Coagulant Filtered | Filtered | mg/l
i & mg/l dose yul NTU PCU
i 1 5 5 7.33 0.06 0 0.02 0
i 2 10 7:33 0.06 0 0.01 0 Arsenic test showed no
d color on the strip (Opg/l)
i 3 5 15 7.33 0.07 3 0.04 0.04
' 4 5 20 [7.33 | 0.6 0 001 | 003
f | 5 5 25 733 | 007 0 007 | 005
6 5 30 7.33 0.07 9 0.03 0.08

This jar test produced excellent results with almost complete removal of all contaminants for a
process using chemical oxidation, followed by coagulation and filtration. Oxidation of the iron
also enabled excellent arsenic removal. Figure 6 below shows the results of the jar tests. Jars are

numbered 1 through 6, left to right.

?

\ N T

Figure 6 — Jar test with KMnO4, followed by 80/20 blend of SternPAC and Arctic Floc 12100
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A similar jar test to that shown in Table 6 was performed, but air injection was substituted for

chemical oxidation. Results are shown in Table 7 below.

TABLE 7 — Jar test for optimum dose of coagulant blend for water from Well W05-2,
using oxidation by air injection, and 80% SternPac / 20% AF 12100 as a coagulant

Jar 80/20 PH | Turbidity | Color Fe Mn mg/l Remarks
No. | Coagulant Filtered | Filtered mg/l
dose pl NTU PCU

1 8 7.40 0.14 0 0.02 0.225 | Medium Floc

2 11 7.40 0.06 0 0.02 0.119 | Medium Floc

3 14 7.40 0.07 0 0.10 0.243 | Medium Floc

4 17 7.40 0.20 12 0.02 0.174 | Medium Floc

5 20 7.40 0.07 11 0.03 0.184 | Small Floc

6 25 7.40 0.11 D/R D/R D/R Cloudy, plugged filter

This jar test produced good iron and color removal, and filtered turbidity values were similar to

the jar test in Table 6. Manganese removal, however, was poor.

A jar test, using air for oxidation, followed by an 80/20 mix of ferric sulfate and Arctic Floc
12100 was also performed on water from Well W05-1. The water turned a dark red-brown and

cloudy, with no floc formation, so the jar tests were discontinued.

Another set of jar tests was performed to examine the relationship between the ratio of SternPAC
and Arctic Floc 12100, using KMnOj, as an oxidant. The SternPAC/Arctic Floc 12100 ratio was
changed to 90/10. Samples were tested from both wells (W05-1 and W05-2). The results are

shown in Table 8 Below.
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TABLE 8- Jar test for optimum dose of coagulant blend for waters from Well W05-1
and WO05-2, using oxidation by KMnO,, and 90% SternPac / 10% AF 12100 as a
coagulant

Jar | KMnO, 90/10 PH | Turbidity | Color Fe Mn | UV254 Remarks
No. Dose | Coagulant Filtered | Filtered | mg/l | mg/l
mg/l dose pl NTU PCU
1 5 S 7.33 0.06 0 0.1t | 042 |0.0247 Well WOS-1
2 5 10 7.33 0.06 0 0.04 0 0.0173 Well W05-1
3 5 15 7.33 0.07 3 0.04 0 0.0179 Weil W05-1
4 5 5 7.40 0.06 0 0.02 | 0.125 | 0.0204 Well W05-2
5 5 10 7.40 0.06 I 0.02 | 0.265 | 0.0250 Well W05-2
6 5 15 7.40 0.05 0 0.18 | 0.267 | 0.0260 Well W05-2

The UV254 value for raw water from Well W05-1 was 0.0389, indicating a TOC removal of
56%, assuming UV254 values correlated with TOC. The UV254 value for raw water from Well
WO05-2 was 0.0607, indicating a TOC removal of 66%. Iron removal was good for both wells,
with an 80/20 coagulant blend working best for iron removal (0.01 mg/l level for 80/20 vs 0.04

mg/l for 90/10), and manganese removal was good as for the 80/20 coagulant blend.

Another set of jar tests was performed to further examine the relationship between the ratio of
SternPAC and Arctic Floc 12100, using KMnO4 as an oxidant. The SternPAC/Arctic Floc
12100 ratio was changed to 70/30. Samples were tested from both wells (W05-1 and W05-2).

The results are shown in Table 9 below.

TABLE 9- Jar test for optimum dose of coagulant blend for waters from Well W05-1
and W05-2, using oxidation by KMnOy4, and 70% SternPac / 30% AF 12100 as a
coagulant

Jar | KMnO, 70/30 PH | Turbidity | Color Fe Mn | UV254 Remarks
No. Dose | Coagulant Filtered | Filtered | mg/!l | mg/l
mg/l dose ul NTU PCU
1 5 5 7.33 0.07 0 0.02 | 0.375 | 0.0060 Well W05-1
2 5 10 7.33 0.11 5 0.07 | 0.164 | 0.0072 Well W05-1
3 5 15 7.33 0.11 5 0.04 ] 0.155 ] 0.0054 Well W05-1
4 5 5 7.40 0.06 13 0.05 | 0.638 | 0.0089 Well W05-2
5 5 10 7.40 0.18 9 0.04 | 0.448 | 0.0085 Well W05-2
6 5 15 7.40 0.07 12 0.07 | 0.485 { 0.0066 Well W05-2
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Iron removal was fairly good, but not as good as using the 80/20 blend of coagulants.
Manganese removal was poor, and color removal, though satisfactory, was not nearly as good as
in the use of the 80/20 coagulant blend. UV254 values of the filtered water indicated TOC
removals in the order of 60% for W05-1 and 78% for W05-2.

A set of jar tests was performed to examine the relationship between the ratio of inorganic
coagulant ACH (Aluminum chlorohydrate) and Arctic Floc 12100, using KMnQj as an oxidant.
An initial ratio of 80/20 was used. Samples were tested from both wells (W05-1 and W05-2).

The results are shown in Table 10 below.

TABLE 10 - Jar test for optimum dose of coagulant blend for waters from Well W05-1
and WO05-2, using oxidation by KMnOy4, and 80% ACH / 20% AF 12100 as a coagulant

Jar | KMnO, 80/20 PH | Turbidity | Color Fe Mn | UV254 Remarks
No. Dose | Coagulant Filtered | Filtered | mg/l | mg/l
mg/l dose pl NTU PCU
1 S 10 7.33 0.07 2 0.01 0 0.0142 Well W05-1
2 5 15 7.33 0.09 20 0.02 0 0.0141 Well W0S-1
3 5 20 7.33 0.10 0 0.00 0 0.0122 Well WOS5-1
4 5 10 7.40 0.06 16 0 0 0.0099 Well W05-2
5 5 15 7.40 0.06 6 0 0 0.0142 Well W05-2
6 5 20 7.40 0.05 19 0.04 0 0.0120 Well W05-2

For well W05-1, filtered water turbidity was fair to good, with good color removal values. Iron
and manganese removal were excellent. For raw water UV254 reading of 0.0235, TOC removal
was estimated at 40%. Well WO05-2 results were also good, though at different dosages than that
of W05-1.

Another set of jar tests was performed to further examine the relationship between the ratio of
ACH (Aluminum chlorohydrate) and Arctic Floc 12100, using KMnQ, as an oxidant. A ratio of
90/10 was used. Samples were tested from well W05-1, The results are shown in Table 11

below.
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TABLE 11 — Jar test for optimum dose of coagulant blend for waters from Well W05-1,
using oxidation by KMnQOy,, and 80% ACH / 20% AF 12100 as a coagulant

Jar | KMnO, 90/10 PH | Turbidity | Color Fe Mn | UV254 Remarks
No. Dose | Coagulant Filtered | Filtered | mg/l | mg/l
mg/l dose ul NTU PCU

1 5 5 7.57 0.07 16 0.03 | 0.188 | 0.0149

2 5 10 7.65 0.06 0 0.01 | 0.073 | 0.0129

3 5 15 7.65 0.07 7 0.03 | 0.073 | 0.0161

4 5 20 7.65 0.05 0 0.04 | 0.085 | 0.0134

S 5 25 7.61 0.05 8 0.02 | 0.073 | 0.0099

6 S 30 7.62 0.06 0 0 0.086 | 0.0111

The UV254 value for raw water from Well W05-1 was 0.0201, indicating a TOC removal of
56%. The UV254 value for raw water from Well W05-2 was 0.0607, indicating a TOC removal
of 66%, assuming a direct correlation between TOC and UV254. Iron removal was good for
both wells, but manganese removal was not consistent and not as good for the two wells as for

the 80/20 coagulant blend.

An additional jar test using a 70-30 ratio of ACH to Arctic Floc 12100 was performed, but floc

stayed suspended and settled very slowly. Performance was poor.

A jar test using a 90/10 blend of PAX XL-9 inorganic coagulant and Arctic Floc 12100 produced
decent results, but the floc had a lot of floating particles, which would be detrimental to the
treatment process. Other ratios produced cloudy settled particles on the bottom of the beakers.

Syringe filters plugged up fairly quickly.

Another set of jar tests were performed to examine the relationship between various doses of
Nalco 8185, using KMnO4 as an oxidant. Nalco is basically a blend of 50%ACH and a
polyamine (Nalco 8105, or Arctic Floc 12100). Samples were tested from well W05-2. The

results are shown in Table 12 below.
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TABLE 12 - Jar test for optimum dose of coagulant blend for waters from Well W05-2,
using oxidation by KMnO,, and Nalco 8185 coagulant

Jar | KMnOy 8185 PH | Turbidity | Color Fe Mn | UV254 Remarks
No. Dose Coagulant Filtered | Filtered | mg/l | mg/l
mg/l dose pl NTU PCU

1 7 5 D/R 0.07 0 0.05 | 0.077 | 0.0356 Medium sized floc
2 7 10 D/R 0.07 0 0.06 | 0.070 | 0.0133 Medium sized floc
3 7 15 D/R 0.09 0 0.02 | 0.024 | 0.0087 Medium sized floc
4 7 20 D/R 0.10 0 0.04 0 0.0191 Medium sized floc
5 7 25 D/R 0.10 0 0.04 0 0.0057 Medium sized floc
6 7 30 D/R 0.15 0 0.09 | 0.054 | 0.0333 Medium sized floc

Note: Problems with pH meters prevented reading of pH, until a new pH probe was obtained. PH values in
subsequent tests ranged from 7.2 to 7.7.

The UV254 value for raw water from Well W05-2 was 0.069, indicating a TOC removal of 87%.
Iron and manganese removal were very good, with the optimum dose of Nalco 8185 about 17
mg/l. Nalco 8185 results were very good, with good turbidity and excellent color values. Iron
and manganese removal was good. Overall, the 80/20 SternPac-Arctic Floc 12100 blend
performed slightly better than Nalco 8185. Turbidity was slightly lower with the 80/20 blend,
and iron and manganese levels were lowered to non detectable levels. UV 254 absorption levels

were close to each other in the filtered water from the jars.
C. Bench Testing Conclusions

Raw water quality varied somewhat, due to the low rate of pumping out of the wells. Chemical
oxidation worked well to oxidize the iron and manganese, but air oxidation did not oxidize the
manganese. Blends of inorganic coagulants and polymers, such as Nalco 8185, SternPAC/Arctic
Floc 12100 or ACH/Arctic Floc 12100 did well in blends in the order of an 80/20 ratio. Too
much polymer in the blend formed floc that did not settle well and caused problems with filtering

through a syringe filter.

In the pilot testing section of the study it was decided not to perform any pilot studies using the
air oxidation technique (as shown in Figure 3), as it was not as effective as chemical oxidation

using potassium permanganate.
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D. Pilot Studies

1. Chemical Oxidation, Coagulation, Settling in Open Tank, with Pressure
Multimedia Filtration

It was decided that the pilot test as shown in Figure 4 would be performed first to understand
how much energy will be required in flocculation, and would expose possible problems in
scaling up the process from jar tests. The process vessel was a 300-gal vertical HDPE tank with
a Ya-hp Neptune mixer mounted on top, with a propeller set about 4-ft below the top of the tank,

as shown in Figure 7 below.

Figure 7 — 300-gal tank and mixer for oxidation, coagulation, and settling.

Multimedia filtration was accomplished by use of a manifold and a clear 8-in dia PVC

multimedia pressure filter column. This apparatus is shown in Figure 8 below.
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Figure 8 — Test manifold and 8-in dia clear PVC multimedia pressure filter column. Four brass
pipe manifolds direct the flow of water or air any way desired. Two static mixers
allow for mixing of injected chemicals. Four rotameters provide for process water,
backwash water, or air scour flow measurement. A flat plate heat exchanger allows
raw water preheat. All the flow connections are made with washing machine hoses in
accordance with the needs of the pilot test desired.

After performing jar tests, a test run was initially made with 4.22 mg/l of potassium
permanganate rapid mixed in the tank for five minutes, then slow mixed for 30 to 40 minutes for
oxidation. 11 mg/l of an 80/20 blend of ACH and Arctic Floc 12100 was added to the tank,
rapid mixed for 5 minutes, slow mixed for 35 minutes, then allowed to floc and settle. There
were problems in the mixing system of the tank, as the floc formation performance of the system
was poor, though the jar tests indicated that it should work. The mixer motor and shaft were
realigned to be centered along the longitudinal axis of the tank. Afier considerable
experimentation, an additional paddle was added to the mixer shaft and better rapid and slow

mixing occurred. This was an important discovery, as it was found that the mixing energy was
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critical to good floc formation. Another fresh batch of water for the pilot process was added, the
process was started in late afternoon, and settlement occurred overnight. Flocculation and
settling were successful, and the sludge level in the 300-gallon tank after settlement indicated

about 1% sludge in the process.

After settlement, clarified liquid from the tank was pumped through the 8-in dia x 60-in high
multimedia filter at 0.5 gpm to simulate a filter loading of 1.5 gpm/sq ft. The filter run duration
was 8-hours. Filtrate turbidities ranged from 0.12 NTU initially to 0.06 to 0.07 for most of the

run. Iron started out at 0.02 mg/l at the start of the run to O for the end of the run. True color
varied between 0 and 3 PCU. Manganese ranged from 0.4 mg/l to 0.1 mg/l. After some
examination, it was found that the tap water at the camp was still high in manganese, which
affected our ability to initially clean and condition the multimedia filter. The media retained a
significant amount of residual manganese for quite a few batches. The pH of the water remained
relatively constant throughout the process at 7.6. UV254 measurements of raw water and filtrate
indicated a 68% removal of TOC. However, because of TOC measurement problems, A UV254
correlation with TOC was not conclusively made. Arsenic readings throughout the filter run

indicated 3 pg/l, well below the required MCL of 10 pg/l.

A total of six batches were made, with similar results to the above reported batch. Each batch
created about 260 gallons of clear water. Total filter run time was about 48 hours. Filter loading

was calculated to be: 260 gal/batch x 6 batches /0.349 sq ft = 4470 gal/sq ft filter area.

Backwash of the filter took about 10 minutes and 52 gallons of water, and filter conditioning
took about 10 gall(;ns, so backwashing and conditioning used:

62 gal/4470 gal x 100 = 1.5% of filtered water.
Add about 4% waste from the settlement tank, and the whole system consumed about 5.5% of
the filtered water in sludge wasting and filter backwash and conditioning.

Process efficiency: = 100% - 5.5% = 94.5%

It was noted that in the batch process, manganese would start leaching back into the clear water
if the processed water stayed too long in the 300-gallon tank. This was noted by the pilot

process operator, but was not recorded, due to operational problems with the system at the time.
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The treatment process appeared to remove a significant amount of the total organic carbon
(TOC) in the raw water. However laboratory data was suspect on the raw water TOC values.

Table 13 below shows the contaminant levels during the pilot test (data from Appendix E).

TABLE 13 — Contaminant levels for raw and treated water from Water Treatment Process 1 -
Chemical Oxidation, Coagulation, Settling in Open Tank, with Pressure Multimedia Filtration

Note: Raw water TOC values from the analytical laboratory are suspect, as they are so high. 2005 TOC values

Water TOC Uv2s4 Percent Iron Mang- | Arsenic | True THHM HAAS
Sample Value | Absorption TOC (mg/l) | anese (pg/l) | Color | Potential | Potential
Location (mg/l) cm” removal (ug/N (PCU) (mg/h) (mg/l)
Raw Water 48.0 0.0900 841 326 499 55 140 147
see
note
below
Effluent from | 1.94 0.0340 96% ND 193 ND 0 55.7 37.1
Multimedia see note (<80 (<60
Filter below MCL) MCL)

from the wells were around 2.7 mg/l.
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2. Chemical Oxidation, Coagulation, Coarse Filtration, and Multimedia

Filtration in Pressure Vessels

The first pilot test series with a batch type steps of oxidation, coagulation, settlement and
filtration was successful, and so a second type of pilot test was run with essentially the same
system, but continuously, as shown in Figure 2. The pilot testing apparatus shown in Figure 8
was replumbed to include another 8-in dia x 60-in high clear PVC vessel containing a bed of
coarse anthracite. The pilot run lasted about 8 hours before the coarse anthracite and multimedia
filters were loaded with contaminants. From observations in the areas of the clear filter columns
above the filter media, it was noted that floc formation was small. Backwash of both filter
columns was required after an 8-hour run. The efficiency of the filter run was as follows:

Filter throughput: 8hr x 60min/hr x 0.7 gal/min = 336 gallons in 8 hours

Backwash: 2 filters x 52 gal/filter = 104 gallons

Filter Conditioning: 10 gallons:

Water treatment process backwash water use = (104 gal + 10 gal) x 100 =33.9%
336 gal

Process efficiency: =100% - 33.9% = 66.1%

Contaminant removal values for this process were good, except for manganese removal.
However, backwash and filter conditioning required one-third of the treated water, which is

excessive. Because of excessive backwash water requirements, the pilot run was discontinued.

It was apparent that successful coagulation of the oxidized iron and color into usable floc
depends upon an adequate amount of energy imparted to the water during flocculation, and that

natural flow through coarse anthracite will not work on this water.

Because of the poor backwash efficiency results in the above pilot test, it was decided that a pilot
test involving the process as shown in Figure 1 (oxidation, coagulation, multimedia filtration in
pressure vessels), that is, the same process as completed above without the coarse anthracite

column, would not yield any better results.
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It was noted that in the batch process, manganese would start leaching back into the clear water

if the processed water stayed too long (over two hours) in the 300-gallon tank.

The treatment process removed a significant amount of the total organic carbon (TOC) in the raw
water. Table 14 below shows the contaminant levels during the pilot test (data from Appendix

E).

TABLE 14 — Contaminant levels for raw and treated water from Water Treatment Process 2 -
Chemical Oxidation, Coagulation, Coarse Filtration, and Multimedia Filtration in Pressure

Vessels
Water TOC Uv2s4 Percent Iron Man- | Arsenic | True THHM HAAS
Sample Value | Absorption TOC (mg/l) | ganese | (pg/l) | Color | Potential | Potential
Location | (mg/l) cm’! removal (ng/D (PCU) | (mg/l) (mg/1)
Raw Water 48.0 0.0900 8.41 326 49.9 55 140 147
Effluent from | 1.82 0.0260 96% ND 252 ND 0 53.4 40.4
Multimedia (<80 (<60
Filter MCL) MCL)
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VIL.

CONCLUSIONS

Raw water quality from the two wells varied throughout the pilot runs, and were slightly
different from each other. However, they were similar enough to each other to enable the
same type of water treatment process. The wells had high levels of iron and manganese,
low turbidity, moderate arsenic, and moderate to high color. Samples of water, when
exposed to air, turned reddish brown, indicating that a significant portion of the iron in

the water was Fe'? that oxidized to Fe*.

The iron and manganese appeared to be readily oxidized by potassium permanganate

(KMnOy) without a pH change.

Color and colloidal iron and manganese were readily removed by the use of a blend of
inorganic and polymer coagulants. The ratio of inorganic and polymer coagulant
components could be optimized for best overall performance in removal of turbidity,
iron, manganese, arsenic, and true color. Filtered water UV254 values indicated lower
TOC removal than actually occurred during the process. UV254 values did not correlate
in a linear fashion with actual TOC values, though their directional trend did agree with
decreases in TOC. However, raw water quality changed during the testing, indicating
that sustained pumping during production would have to be done to stabilize the raw

water parameters.

Arsenic was readily removed down to levels well below 10 pg/l (new level under the
Arsenic Rule). Arsenic in all successful jar and pilot tests removed arsenic down to non-

detectable levels.

Flocculation and settlement were easily accomplished in the jars, but took some work in
the pilot process (1000:1 scaling up) to accomplish the same result. Reconfiguring the
mixer geometry and paddle shape resulted in successful flocculation in the pilot process.

This indicated that the energy of flocculation was critical to the success of the process.
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F.

Sludge production was in the order of 1 to 1.5 percent of the water used in the process.
Arsenic in the sludge was below 1 ppm, so that the sludge would not be considered

hazardous material, and could be disposed of without special precautions.
The floc would settle out at a rate of 4 ft/hr or 0.07 ft/minute.

Sludge remaining in the clarified water too long (about 2-hours) would result in
manganese leaching into the clarified water, which would raise manganese values in the

finished water.

Multimedia filtration of the clarified water was excellent, resulting in turbidities of less

than 0.1 NTU consistently, color between 0 and 5 PCU, and filter runs of up to 48 hours.

Final determination of the level of disinfectant byproducts (DPB, specifically THHM and
HAAS) due to finished water being disinfected by chlorine will have to await production,
as the level of TOC in raw water will change (and probably go down) as the wells are
pumped at production level rates. However, with present well water quality, the process
will have THHM and HAAS well below present Stage 1 levels of 80 pg/l and 60 pg/l,
respectively. Under the Standard Methods for the Examination of Water and Wastewater
Method No. 5710, DPB potential is found by adding chlorine disinfectant five to ten
times the amount that process water disinfection uses. In normal practice at a future
treatment plant in Tuluksak, chlorine disinfectant would be added in the order of 1 mg/l.
Even with rechlorination of the water storage tank one time, the DPB levels should be

well below the MCL.

The same situation as in [ above applies to the finished water’s effect on lead and copper.
Once the treatment system runs on a production basis, and the wells are pumped at 50 to
60 gpm continuously, a slight change in pH and/or alkalinity may have to be made to

keep the water from being corrosive to lead and copper.

Note: Water quality data for well water is typically: Ca 36.1 mg/l as Ca*, Hardness 106
mg/l as CaCO3, Alkalinity as CaCO3 108 mg/l, TDS 176 mg/l, pH 7.06. This gives a
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calculated Langalier Index (LI) using the AWWA calculator of —0.76 at 45°F, which
would be the temperature of a typical water distribution loop. This water would be
slightly corrosive and could cause lead and copper issues in older building plumbing.
Raising the pH to 7.7 and maintaining the same alkalinity level would produce a LI of
~0.23. To do this would require addition of soda ash to raise pH, and possibly some
sodium bicarbonate to restore alkalinity. The actual amounts of chemical added for pH
and alkalinity adjustment would be fine-tuned after the wells have been in production for

a while.
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Vill. RECOMMENDATIONS

A. The water is readily treatable using a conventional process. This process would consist
of the following steps:

1. Preheat incoming well water to 50°F for more effective treatment.

2. Inject a potassium permanganate or chlorine solution into the process stream at about
5 mg/l. For economic and operational considerations, oxidation with ozone was not

considered, but should remain a possibility down the line.

3. The process stream would enter a pressure vessel with near plug flow characteristics
for 40 minutes of detention time. For Tuluksak, this would be about 2,500-gallons at
60 gpm maximum process flow rate. Having oxidation take place inside the pressure
vessel would prevent the water from being in contact with air, which would oxidize
some of the iron in the water, and possibly cause a potassium permanganate or
chlorine overdose. To have control over this step in the treatment process, a closed

vessel would be the best choice.

4. The process stream would enter into the flocculation chamber of the conventional
plant. Residence time in the flocculation chamber would be 30 to 40 minutes at rated
flow. Flocculation should occur in two stages, and flocculator paddle rotational speed
controls should have adequate dynamic range. In normal practice in flocculation,
velocity gradients (G) will vary from 20 to 75 sec” (ft/sec/ft). It is recommended that
each of the two flocculator paddles and drives be configured to vary G from 15 to 100

sec’,

5. The clarifier (floc settling section) should have inclined tubes with a steep bottom
hopper to collect sludge. Sludge should be wasted in short pumping cycles every 15
to 20 minutes to remove accumulated sludge and prevent leaching of manganese back
into the water. The clarifier should be sized conservatively to prevent floc from being
drawn into the filter section of the plant.

6. Water flowing out of the clarifier would enter a multimedia filter section. This

section should be sized for a filter loading of 2.0 gpm/sq ft maximum for long filter
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runs. The multimedia filter should be equipped with an air scour system capable of 2-

cfm/sq ft.

B. A blend of 80% SternPAC inorganic coagulant and 20% Arctic Floc 12100 polymer is
recommended for flocculation. These chemicals are readily available, and when used
with the oxidized iron, manganese, and color, forms medium floc with good settling
characteristics, and no floaters. Starting dose would be 10 mg/l. Other blends, such as
Nalco 8185, or ACH / Nalco 8156 or Arctic Floc 12100 could also be used. After the

wells have been pumped at a 30-60 gpm production rate for some weeks, a few jar tests

will verify the blend, and it can be adjusted as required.

C. Based upon pilot testing, disinfectant byproducts (DPB) levels for THHM and HAAS will
be well below Stage 1 MCLs (80 pg/l and 60 pg/l, respectively), and no additional
treatment will be needed for DBP removal. If, in the future, additional DBP reduction is
required, provision should be made for the addition of a granulated activated carbon
(GAC) pressure vessel or other process for further removal of disinfectant byproducts if
the treatment train itself cannot meet future D/DBP standards for THHM and HAAS.
However, a GAC removal step could be expensive to operate, with the additional cost

burden of periodically replacing GAC media or having to regenerate it.

D. Chlorination for disinfection should be kept at the minimum level (0.2 — 0.35 mg/L), in

order to minimize disinfectant byproducts.

E. After watc;,r production is established and run for a while, filtered water should be
analyzed and a Langlier Index (LI) calculated for 40°F and for 140°F. If the Langlier
Index is less than 0.5, the pH, calcium hardness, and/or alkalinity can be adjusted using
soda ash and sodium bicarbonate, as required, to make the water non-corrosive. The
140°F value of the LI should also be examined, so the water does not form deposits in or

corrode water heaters.

F. Because of issues with the pilot testing system as it related to flocculation and sludge

removal, manganese levels were higher in the pilot test, even though the jar tests

August 2007 -41- CE2 Engineers, Inc.




Village of Tuluksak
Water Treatment Study Tuluksak, Alaska

indicated excellent manganese reduction with several coagulant blends. To minimize

uncertainties about the recommended process, the following is recommended:

1.

Pump the wells at 30-60 gpm for two weeks (depending upon whether both or one
well is used as a water source, which is a conservative rate, based upon test pumping
at 75 gpm, when the wells were drilled.

Construct a conventional treatment system pilot apparatus, approximately 2-ft wide x
2-ft high x 6-ft long from available materials to test the conventional treatment
process. This apparatus could test different configurations of the clarifier to
determine the optimum setting to minimize leaching of manganese back into the
water from process sludge.

Try using a hypochlorite solution for an oxidizer to compare the efficacy of the
treatment process with that of potassium permanganate for manganese and DPM
precursor removal.

Utilize the VSW on-site TOC analyzer to accurately determine process TOC removal
without the problems related to sample logistics, laboratory schedules and limited

sample hold times.
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Laboratory Analysis Report

200 W. Potter Drive
Anchorage, AK 99518-1605
Tel: (907) 562-2343
Fax: (507) 561-5301
Web: http://www.us.sgs.com

Paul Weisner
Chuck Eggener Consulting Engr.
P.O. Box 232946

Anchorage, AK 99523
Work Order: 1063346
Tuluksak VSW W-05-1 Released byv;
Client: Chuck Eggener Consulting Engr. L ;86‘;’35});2‘@"”
A .07.
Report Date: July 31, 2006 A AI02-

Enclosed are the analytical results associated with the above workorder.

As required by the state of Alaska and the USEPA, a formal Quality Assurance/Quality Control Program is maintained by SGS. A
copy of our Quality Assurance Plan (QAP), which outlines this program, is available at your request.

The laboratory certification numbers are AK971-05 (DW), UST-005 (CS) and AK00971 (Micro) for ADEC and 001543 for
NELAP.

Except as specifically noted, all staternents and data in this report are in conformance to the provisions set forth by the SGS QAP,
the National Environmental Laboratory Accreditation Program and, when applicable, other regulatory authorities.

If you have any questions regarding this report or if we can be of any other assistance, please contact your SGS Project Manager at
907-562-2343.

The following descriptors may be found on your report which will serve to further qualify the data,

PQL Practical Quantitation Limit (reporting limit).
U Indicates the analyte was analyzed for but not detected.
F Indicates value that is greater than or equal to the MDL.
J The quantitation is an estimation.
ND Indicates the analyte is not detected.
Indicates the analyte is found in a blank associated with the sample.
* The analyte has exceeded allowable regulatory or control limits,
GT Greater Than
D The analyte concentration is the result of a dilution.
LT Less Than

! Surrogate out of control limits.

Q QC parameter out of acceptance range.

M A matrix effect was present.

L The analyte was positively identified, but the quantitation is a low estimation,
E The analyte result is above the calibrated range.

Note: Soil samples are reported on a dry weight basis unless otherwise specified.

SGS Environmental Scrvices Inc. l’.’OO W. Potter Dr, Anchorage AK. 99518-1605  £(907) 562-2343  £(907) 561-5301 www.us.5sgs.com
T




SGS Ref # 1063346001 All Dates/Times are Alaska Standard Time

Client Name Chuck Eggener Consulting Engr. Printed Date/Time 07/31/2006 13:48
Project Name/# Tuluksak VSW W-05-1 Collected Date/Time 06/20/2006 16:15
Client Sample ID W-05-1RW Received Date/Time 06/22/2006 13:06
Matrix Drinking Water Technical Director Stephen C. Ede

Sample Remarks:
SM 5910 - %T = 88.0
HAA Formation Potential was analyzed by Montgomery Watson Harza of Monrovia, CA.
TTHM Formation Potential was analyzed by Montgomery Watson Harza of Monrovia, CA.

Allowable  Prep  Analysis

Parameter Results PQL Units Method Container ID Limits Date Date Init
Calcium 36.1 0.100 mg/l.  SM202340B K 06/28/06 07/12/06 TK
Hardness as CaCO3 106 5.00 mg/l.  SM202340B K 06/28/06 07/12/06 TK
Magnesium 3.84 0.100 mg/L  SM202340B K 06/28/06 07/12/06 TK

Metals by ICP/MS

Aluminum ND 20.0 ug/L EP200.8 K 06/28/06 06/30/06 MH
Calcium 32400 500 ug/L EP200.8 K 06/28/06 06/30/06 MH
Magnesium 3850 50.0 ug/L EP200.8 K 06/28/06 06/30/06 MH
Silver ND 1.00 ug/L EP200.8 K 06/28/06 06/30/06 MH
Waters Department
Nitrite-N ND 0.100 mg/L  EPA353.2 A 06/22/06 ALR
Nitrate-N ND 0.100 mg/L  EPA 3532 A 06/22/06 ALR
Bromide ND 0.100 mgL  EPA 3000 A 06/26/06 06/26/06 DSH
Total Organic Carbon 47.1 0.500 mg/L  EPA415.1 H 06/29/06 TSN
Total Organic Carbon,Dissolved © 44.8 0.500 mg/l. EPA415.1 I 06/30/06 TSN
UVv-254 0.0540 0.0200 cm-1 SM20 5910B c 06/22/06 CAW
Inorganic Contaminants
Antimony ND 1.00 ug/L EP200.8 K (<6) 06/28/06 06/30/06 MH
Arsenic 36.3 * 500 ug/L EP200.8 K (<10) 06/28/06 06/30/06 MH
Barium 146 3.00 ug/L EP200.8 K (<2000) 06/28/06 06/30/06 MH
Beryllium ND 0.400 ug/L EP200.8 K (<4) 06/28/06 06/30/06 MH
Cadmium ND 0.500 ug/L EP200.8 K (<5) 06/28/06 06/30/06 MH
Chromium ND 1.00 ug/L EP200.8 K (<100) 06/28/06 06/30/06 MH
Cyanide ND 0.0050 mg/L.  SM204500-CNCE J (<0.2) 06/26/06 06/27/06  KP




SGS Ref#

Client Name
Project Name/#
Client Sample ID

1063346001

Chuck Eggener Consulting Engr.
Tuluksak VSW W-05-1
W-05-1RW

All Dates/Times are Alaska Standard Time

Printed Date/Time
Collected Date/Time
Received Date/Time

07/31/2006 13:48
06/20/2006 16:15
06/22/2006 13:06

Matrix Drinking Water Technical Director Stephen C. Ede
Allowable  Prep  Analysis
Parameter Resulis PQL Units Method Container [ID  Limits Date Date Init
Inorganic Contaminants
Fluoride ND 0.100 mg/L  EPA 300.0 A (<2) 06/26/06 06/26/06 DSH
Mercury by Cold Vapor ND 0.200 ug’L EP245.1 K (<0.2) 07/03/06 07/05/06 HKG
Nickel ND 2.00 ug/L EP200.8 K (<100) 06/28/06 06/30/06 MH
Selenium ND 5.00 ug/L EP200.8 K (<50) 06/28/06 06/30/06 MH
Thallium ND 1.00 ug/L EP200.8 K (<2) 06/28/06 06/30/06 MH
Secondary Contaminants
Calcium 36.1 2.00 mg/L  EP200.7 K 06/28/06 07/12/06 TK
Chloride 3.09 0.100 mg/L  EPA 3000 A (<250) 06/26/06 06/26/06 DSH
Color 65.0 * 500 PCU SM202120B D {<15) 06/22/06 CRY
Copper ND 1.00 ug/L EP200.8 K (<1000) 06/28/06 06/30/06 MH
Fluoride ND 0.100 mg/L  EPA 3000 A (<2) 06/26/06 06/26/06 DSH
Langlier Index @ 40 degree F -1L1S SM2330B A 07/13/06 PLW
Alkalinity 108 40.0 mg/L SM20 2320B D 06/27/06 PLW
Langlier Index @ 140 degree F -0.07 SM2330B A 07/13/06 PLW
CO3 Alkalinity ND 40.0 mg/lL  SM202320B D 06/27/06 PLW
Iron 6.99 *  0.0400 mg/L  EP200.7 K (<0.3) 06/28/06 07/12/06 TK
HCO3 Alkalinity 108 40.0 mg/L  SM202320B D 06/27/06 PLW
OH Alkalinity ; ND 40.0 mg/L  SM202320B D 06/27/06 PLW
Manganese 331 *  1.00 ug/L  EP200.8 K (<50) 06/28/06 06/30/06 MH
Odor (TON) ND 1.00 T.ON. SM202150B E (<3) 06/22/06 CRY
pH 7.06 0.100 pH units EPA 150.1 D (6.5-8.5) 06/22/06 CRY
Magnesium 3.84 0.200 mg/L  EP200.7 K 06/28/06 07/12/06 TK
Sodium 2.65 2.00 mg/L  EP200.7 K (<250) 06/28/06 07/12/06 TK
Sulfate 2.18 0.100 mg/L  EPA 3000 A (<250) 06/26/06 06/26/06 DSH
Total Dissolved Solids 176 10.0 mg/L  SM20 2540C D (<500) 06/27/06  KP
Zinc ND 5.00 ug/L EP200.8 K (<5000) 06/28/06 06/30/06 MH
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NMWH Laboratories

A Divigion of MWH Amevices, inc.

50 Royat Oaks Crive, Suze 100

Urwov, Catlornis 91016-3829
Tel: 62§ 386 1100

Fax 625 386 1101

1 80O B85 LABS (1 B0 566 5227)

SGS Environmental Services Inc.

Forest Taylor
200 W. Potter Drive

Laboratory

Hits Report

#177353

Samples Received
24-jun-2006 09:18:43

Anchorage , AK 59518
Analyzed Sample# Sample ID Result Federal UNITS MRL
MCL
2606240164 W-05-1 RW 1063346001
07/19/06 Bromochloroacetic acid 2.97 ug/1 1.0
07/13/06 Bromodichlorocacetic acid 4.24 ug/1 1.0
07/07/06 Chlorine Dose 10 mg/1 1.0
07/14/06 Chlorine Residual 2.2 mg/1l 0.1
07/19/06 D/DBP Haloacetic Acids (HAAS) 60.1 60 ug/1 1.0
07/19/06 Dichlorocacetic acid 27.5 ug/1 1.0
07/19/06 Trichloroacetic acid 32.6 ug/1 1.0
07/08/06 BRromodichloromethane 5.03 ug/1 0.5
06/26/06 Chlorine Dose 10 mg/1l 1.0
07/03/06 Chlorine Residual 2.1 mg/1 0.1
07/08/06 Chloroform 64.0 ug/1 0.5
07/08/06 Dibromochloromethane 0.637 ug/1l 0.5
07/08/06 Total Potential Trihalomethane 69.7 ug/1 0.5
SUMMARY OF POSITIVE DATA ONLY.
Hits Report -~ Page 1 of 1



Laboratory

- Data Report
MWH Laboratories #177353

A Divigion of MWH Amecices, Ina

750 Royst Oaxa Driva, Sults 100
Moorova,
1 BOO 586 LASS (1 800 566 5227)

SGS Environmental Services Inc. Samples Received
Forest Taylor 06/24/06

200 W. Potter Drive

Anchorage , AKX 995518

Prepared Analyced QC Retd Method Analyte Result Units MRL Cilurion
W-05-1 RW 1063346001 (2606240164) Sampled on 06/20/06 16:15

Tot Pot Trihalomethanes 5710B
07/07/06 07/08/06 00:00 324842 { ML/EPA 551.1 |} Bromcform XD ug/1 0.5 1
07/07/06 07/08/06 00:00 324842 { ML/EPA 551.1 } Chloxoform €4 .0 ug/1 1
07/07/06 06/26/06 00:00 324842 { SM2150 ) Chlorine Dose 10 mg/l 1.0 1
07/07/06 07/03/06 00:00 324842 ( ML/8 4500CL-G )} Chlorine Residual 2.1 ng/1 Q 1
67/07/06 07/08/06 00:00 2324842 { ML/EPA 551.1 ] Dibromochloromethane 0.637 ug/l 0.5 1
07/57/066 07/08/06 00:00 323842 { ML/BPA 551.1 } Bromodichloromethane 5.03 ug/1 0.5 3

5 07/07/06 ©7/08/06 00:00 324842 { ML/EPA 551.1 ) Total Potential Trihalomethane €9.7 ug/1 0.5 by

{ ML/SM 5710 } 1,2-Dibromopropane(70-130) 100 % Rec

Total Potential Haloacetic
07/18/C6 07/07/06 00:00 326271  ( ML/SM $710B ) Chlorina Dose 10 mg/1 1.0 1
07/16/06 07/19/06 00:00 326271 { ML/SM 62518 ) Bromochlorcacetic acid 2.97 ug/l 1
07/18/06 07/19/06 00:00 326271 ( ML/SK 6251B } Bromodichloroacetic acid 4.24 ug/1 1.0 1
07/18/06 07/19/06 00:60 326271 { ML/SM 6251B } Chlorodibromomacetic acid ND ug/1 2.0 1
07/18/06 07/14/06 00:00 326271 { ML/SM S5710B ) Chlorine Residual 2.2 mg/l 0.1 1
07/16/06 07/19/06 00:00 326271 { ML/6M 6251B } Dibromoacetic acid ND ug/1 1.0 1
07/18/06 07/19/06 00:00 326271 { ML/SM 62518 ) Dichlorcacetic acid 27.5 ug/1 1.0 1
07/18/06 07/19/06 00:00 326271  { ML/SM 62518 |} Monobromoacetic acid ND ug/1 1.0 1
07/18/06 07/19/06 00:00 326271 { ML/SM 62518 |} Honochloroacetic¢ acid ND ug/l 2.0 1
07/18/066 07/1%/06 00:00 326271 { ML/SH 6251B } Tribromoacetic acid NA ug/1 4.0 1
07/18/06 07/13/06 00:00 326273 { HL/SM 6251B } Trichloroacetic acid 32.6 ug/1 1.0 1
07/18/06 07/19/06 00:00 326271 { ML/S6251B ) D/DBP Haloacetic Acids (HAAS) 60.1 ug/i 1.0 1

{ SM5710 6251B } 1,2,3-TCP(80-120) 104 % Rec

{ SM5710 6251B ) 2,3-Dibrom Acid(70-130) 94 %t Rec

Data Report - Page 1 of 1




CHAIN OF CUSTODY RECORD
SGS Environmental Services Inc.

1063346

\ rolina

MBI e

SGS Reference: I

et CF2 Tolvksak VSW

C1200W. Potter Drive  Anchorage, AK 99518  Tel: (907) 562-2343  Fax: (807) 561-5301

Q 5500 Busi

Drive Wiiming

NC 28405 Tel: (910) 350-1903 Fax: (910) 350-1

0 1258 Greenbrier Strest  Charleston, WV 25311 Tel: (304) 346-0725 Fax: (304) 346-0761
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SAMPLE RECEIPT FORM

Are samples RUSH, priority, or w/n 72 hrs. f

If yes have you done e-mail notification?

Are samples within 24 hrs. of h@ld time\or due date?
If yes, have you spoken with Supervisor?

~~ Archiving bottles - if req., are they properly marked?

Are there any problems? PM Notified?

\z ﬁfamples preserved cqrrectly and pH verified?

1 \bhs (DARES> Lem

1063346

A |

SGS WO#:
Due Date: ?—7foc.
Received Date;: G-22 »C

Received Time: _ |30
Is date/time conversion necessary? d

If this is for PWS, provide PWSID.

Will courier charges apply?

Method of payment?

Data package required? (Level
Notes:

Is this a DoD project? (USACE, Navy, AFCEE)

11217131 4)

This section must I;e filled out for DoD projects (USACE, Navy, AFCEE)

Yes No

CLEEEE TR T

Is received temperature 4 + 2°C?

Exceptions: Samples/Analyses Affected:

# of hours to AK Local Time: I
Thermometer ID: 2D
Cooler 1D Temp Blank Cooler Temp
! -G °C 22O °C
°C °C
°C °C
°C °C
°C °C

*Temperature readings include thermometer correction factors
Delivery method (circle all that apply): Client /
UPS / FedEx / USPS /
" AA GoldsireakY NAC / ERA / PenAir / Carlile
Lynden / SGS / Other:
Airbil#_[[3 & |42
Additional Sample Remarks: (V if applicable)
Extra Sample Volume?
Limited Sample Volume?
Field preserved for volatiles?

Rad Screen performed? Result:
Was there an airbill? (Note # above in the right hand column)
Was cooler sealed with custody seals?
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Notes:
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Coteen., VO Diee To PAR RUERLER

Completed by (sign): %@/
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DOCUMENT\FORMS\approved\SRF_F004r15.doc
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Laboratory Analysis Report

200 W. Potter Drive
Anchorage, AK 99518-1605
Tel: (907) 562-2343
Fax: (907) 561-5301
Web: hup://www.us.sgs.com

Paul Weisner
Chuck Eggener Consulting Engr.
P.O. Box 232946

Anchorage, AK 99523
Work Order: 1063345
Tuluksak VSW W-05-2 Released by:
. Forest Tayior
Client: Chuck Eggener Consulting Engr. _  _-, 2006.08.03
A oS Smag.
Report Date: August 02, 2006 =25 gg.‘gg."m )

Enclosed are the analytical results associated with the above workorder.

As required by the state of Alaska and the USEPA, a formal Quality Assurance/Quality Control Program is maintained by SGS. A
copy of our Quality Assurance Plan (QAP), which outlines this program, is available at your request.

The laboratory certification numbers are AK971-05 (DW), UST-005 (CS) and AK00971 (Micro) for ADEC and 001543 for
NELAP.

Except as specifically noted, all statements and data in this report are in conformance to the provisions set forth by the SGS QAP,
the National Environmental Laboratory Accreditation Program and, when applicable, other regulatory authorities.

If you have any questions regarding this report or if we can be of any other assistance, please contact your SGS Project Manager at
907-562-2343.

The following descriptors may be found on your report which will serve to further qualify the data.

PQL Practical Quantitation Limit (reporting limit).

U Indicates the analyte was analyzed for but not detected.

F Indicates value that is greater than or equal to the MDL.

J . The quantitation is an estimation.

ND Indicates the analyte is not detected.

B Indicates the analyte is found in a blank associated with the sample.
* The analyte has exceeded allowable regulatory or control limits.
GT Greater Than

D The analyte concentration is the result of a dilution.

LT Less Than

! Surrogate out of control limits.

Q QC parameter out of acceptance range.

M A matrix effect was present.

JL The analyte was positively identified, but the quantitation is a low estimation.
E The analyte result is above the calibrated range.

Note: Soil samples are reported on a dry weight basis unless otherwise specified.

SGS Environmental Services Inc. ‘200 W. Potter Dr, Anchorage AK. 99518-1605 1 (907) 562-2343  1(907) 561-5301 www .us.sgs.com

T




SGS Ref# 1063345001 All Dates/Times are Alaska Standard Time

Client Name Chuck Eggener Consulting Engr. Printed Date/Time 08/02/2006 8:40
Project Name/# Tuluksak VSW W-05-2 Collected Date/Time 06/20/2006 16:035
Client Sample ID W-05-2RW Received Date/Time 06/22/2006 13:06
Matrix Drinking Water Technical Director Stephen C. Ede
PWSID 0

Sample Remarks:
SM 5910 - %T =812
HAA Formation Potential was analyzed by Montgomery Watson Harza of Monrovia, CA.
TTHM Formation Potential was analyzed by Montgomery Watson Harza of Monrovia, CA.

Allowable  Prep Analysis

Parameter Results PQL Units Method Container ID  Limits Date Date Init
Calcium 343 0.100 mg/L SM20 2340B K 06/27/06 07/07/06 K
Hardness as CaCQO3 104 5.00 mg/L SM20 2340B K 06/27/06 07/07/06 TK
Magnesium 4.54 0.100 mg/L SM20 2340B K 06/27/06 07/07/06 TK

Metals by ICP/MS

Aluminum ND 20.0 ug/L EP200.8 K 06/27/06 06/30/06 MH
Calcium 29900 500 ugL EP200.8 K 06/27/06 06/30/06 MH
Magnesium 5080 50.0 ug/L. EP200.8 K 06/27/06 06/30/06 MH
Silver ND 1.00 ug/L EP200.8 K 06/27/06 06/30/06 MH
Waters Department
Nitrite-N ND 0.100 mg/lL.  EPA 3532 A 06/22/06 ALR
Nitrate-N ND 0.100 mgL  EPA 353.2 A 06/22/06 ALR
Bromide ND 0.100 mg/L.  EPA 3000 A 06/23/06 06/23/06 DSH
Total Organic Carbon 48.0 0.500 mg/L  EPA 415 H 06/29/06 TSN
Total Organic Carbon,Dissolved. 45.7 0.500 mg/L  EPA 415.1 1 06/29/06 TSN
Uv-254 0.0900 0.0200 cm-1 SM20 5910B C 06/22/06 CAW
Inorganic Contaminants
Antimony ND 1.00 ug/L  EP200.8 K (<6) 06/27/06 06/30/06 MH
Arsenic 49.9 * 500 ug’lL  EP200.8 K (<10 06/27/06 06/30/06 MH
Barium 184 3.00 ug/L EP200.8 K (<2000) 06/27/06 06/30/06 MH
Beryllium ND 0.400 ug/L EP200.8 K (<4) 06/27/06 06/30/06 MH
Cadmium ND 0.500 ug’lL.  EP200.8 K (<5 06/27/06 06/30/06 MH
Chromium ND 1.00 ug/L  EP200.8 K (<100) 06/27/06 06/30/06 MH
Cyanide ND 0.0050 mg/L  SM204500-CNCE J (<0.2) 06/26/06 06/27/06  KP




SGS Ref.#
Client Name
Project Name/#f
Client Sample ID
Matrix

1063345001

Chuck Eggener Consulting Engr.
Tuluksak VSW W-05-2
W-05-2RW

Drinking Water

All Dates/Times are Alaska Standard Time

Printed Date/Time
Collected Date/Time
Received Date/Time
Technical Director

08/02/2006 8:40
06/20/2006 16:05
06/22/2006 13.06
Stephen C. Ede

PWSID 0
Allowable  Prep  Analysis
Parameter Results PQL Units Method Container ID  Limits Date Date Init
Inorganic Contaminants
Fluoride ND 0.100 mg/l.  EPA 300.0 A (<2) 06/23/06 06/23/06 DSH
Mercury by Cold Vapor ND 0.200 ug/L EP245.1 K (<0.2) 07/03/06 07/05/06 HKG
Nickel ND 2.00 ug/L EP200.8 K (<100) 06/27/06 06/30/06 MH
Selenium ND 5.00 ug/L EP200.8 K (<50) 06/27/06 06/30/06 MH
Thallium ND 1.00 ug/L EP200.8 K (<2) 06/27/06 06/30/06 MH
Secondary Contaminants
Calcium 343 0.200 mg/L  EP200.7 K 06/27/06 07/07/06 TK
Chloride 1.96 0.100 mg/L  EPA 300.0 A (<250) 06/23/06 06/23/06 DSH
Color 55.0 5.00 PCU SM202120B D (<15) 06/22/06 CRY
Copper ND 1.00 ug/L EP200.8 K (<1000) 06/27/06 06/30/06 MH
Fluoride ND 0.100 mg/L  EPA 300.0 A (<2) 06/23/06 06/23/06 DSH
Langlier Index @ 40 degree F -1.2797 SM2330B A 07/10/06 PLW
Alkalinity 108 40.0 mg/L.  SM202320B D 06/27/06 PLW
Langlier Index @ 140 degree F -0.1997 SM2330B A 07/10/06 PLW
CO3 Alkalinity ND 40.0 mg/L  SM202320B D 06/27/06 PLW
Iron 8.41 0.0400 mg/L.  EP200.7 K (<0.3) 06/27/06 07/07/06 TK
HCO3 Alkalinity 108 40.0 mg/L  SM202320B D 06/27/06 PLW
OH Alkalinity ND 40.0 mg/L  SM202320B D 06/27/06 PLW
Manganese 326 1.00 ug/L EP200.8 K (<50) 06/27/06 06/30/06 MH
Odor (TON) 2.00 1.00 T.ON. SM202150B E (<3) 06/22/06 CRY
pH 6.98 0.100 pH units EPA 150.1 D (6.5-8.5) 06/22/06 CRY
Magnesium 4.54 0.200 mg/l.  EP200.7 K 06/27/06 07/07/06 TK
Sodium 2.47 2.00 mg/L  EP200.7 K (<250) 06/27/06 07/07/06 TK
Sulfate ND 0.100 mg/L.  EPA 300.0 A (<250) 06/23/06 06/23/06 DSH
Total Dissolved Solids 185 10.0 mg/L  SM202540C D (<500) 06/27/06  KP
Zinc ND 5.00 ug/L EP200.8 K (<5000) 06/27/06 06/30/06 MH



MWH Laboratories

A Division of MWH America, Inc.
750 Royal Oaks Oriva Suns 10D
Honrovia, Caltomia 910160229
Tel: 626 386 1100

Fag 636 386 1101
1 800 566 LABS {1 890 565 5227)

Laboratory Report

for

SGS Environmental Services Inc.
200 W. Potter Drive

Anchorage , AK 99518

Attention: Forest Taylor
Fax: (907) 561-5301

D/DBP Haloagedio acid)s (HAAS) Cha@éd {Tom. MDD Yo l‘F}LLa/L

Ly
¥YCM Yolanda Martin
Project Manager

Report#: 177352
DRINKING

Laboratory certifies that the test results meet all NELAC requirements unless
noted in the Comments section or the Case Narrative. Following the cover page
are QC Report,QC Summary,Data Report,Hits Report, totaling 5 page(s].



NMWH Laboratories

A Drvision of MV/H Amevicss. Inc.

750 Royal Oaks Ddva, Sults 100
Monrova, Catlornia 910163825
Tel: 628 388 1100

Fax €26 355 110Y

1 800 568 LABS {1 830 566 5227)

SGS Environmental Services Inc.

Forest Taylor
200 W. Potter Drive

Laboratory

Hits Report

#177352

Samples Received
24-jun-2006 09:16:05

Anchorage , AK $8518
Analyzed Sample# Sample ID Result Federal UNITS MRIL,
MCL
2606240163 W-05-2 RW 1063345001
07/19/06 Bromochloroacetic acid 3.585 ug/l 1.0
07/19/06 Bromodichloroacetic acid 5.19 ug/1 i.0
07/07/06 Chlorine Dose 20 mg/1 1.0
07/14/06 Chlorine Residual 4.6 mg/1 0.1
07/19/06 Chlorodibromomacetic acid 2.13 ug/1 2.0
07/19/06 D/DBP Haloacetic Acids (HAAS) 147 60 ug/1l 1.0
07/19/06 Dichlorcacetic acid 65.3 ug/1 5.0
07/18/06 Tribromocacetic acid 147 ug/1 4.0
07/19/06 Trichlorcacetic acid 82.1 ug/1l 5.0
07/08/06 Bromodichloromethane - 4.57 ug/1l 0.5
06/26/06 Chlorine Dose 20 mg/1 1.0
07/03/06 Chlorine Residual 5.0 ng/1 0.1
07/10/06 Chloroform 135 ug/l 2.5
07/10/06 Total Potential Trihalomethane 140 ug/l 0.5
SUMMARY OF POSITIVE DATA ONLY.
Hits Report - Page 1 of 1



Laboratory
Data Report

(ﬂp MWH Laboratories #177352

A Divigion of MWH Amoricas, Inc

750 Royat Oaks Drive, Sue 100

Macrovie, Calloima 910163629
Tl 826 388 1100

Fax 825 385 1101

1 800 566 LABS (! 800 566 5227

SGS Environmental Services Inc. Samples Received
Forest Taylor 06/24/06

200 W. Potter Drive

Anchorage , AK 99518

prepared Analyzed QC Refd Method Analyte Result Unite MRL Dilution
W-05-2 RW 1063345001 (2606240163) Sampled on 06/20/06 16:05

Tot Pot Trihalomethanes 5710B
0?7/07/06 DI/0B/DE 0D:0C 324842 { ML/EPA 551.1 ) Bromoform N2 ug/l 0.5 b
§7/07/06 07/10/06 00:00 324842 { ML/EPA S31.12 ) Chloroform 138 ug/1 2.5 5
07/07/06 06/26/66 00:00 224842 { sv2150 }) Chlorine Dose 20 ng/1 1.0 1
©7/07/06 ©07/03/06 00:00 2324842 { ML/S 4500CL-G ) Chlerine Residual 5.0 mg/1 0.2 1
07/07/06 037/68/08 00:00 324842 { ML/EPA $51.1 ) Dibromochloromethane ND ug/i .5 1
07/07/06 C7/08/06 00:00 324842 { ML/EPA 551.) ) Bromodichloromethane 4.57 ug/i 0.5 1
07/07/06 Q7/10/C6 G0:00 324842 { ML/EPA $51.1 ) Total Potential Trihalomsthane 140 ug/1 0.5 1

{ ML/SH S710 } 1,2-Dibromopropane {70-130} 96 T Rec

Total Potential Haloacetic
07/16/06 07/07/C6 00:00 326271 { ML/SM 5710B } Chlorine Duse 20 m5/2 1.0 1
07/18/06 C€7/19/06 ©0:00 326271 { ML/5M 62518 )} Bromochloroacetic acid 3.55% ug/1 1.0 1
07/18/08 07/19/06 00:00 326271 { ML/SM 62518 ) Bromodichlorocacetic acid 5.19 ug/l 1.0 1
07/18/06 07/18/06 00:00 326271 { ML/SM 62518 ) Chlorodibronomacetic acid 2.13 ug/1 2.0 1
07/18/G6 07/14/066 C0:00 326271 { ML/SHM 5716B } Chlorine Residual 4.6 oG/l 0.1 1
07/18/06 07/12/06 00:00 326271 { HL/SH 62518 } Dibramoacetic acid ND ug/l 1.0 1
07/18/06 $7/15/06 €0:00 326271 { ML/SM 62518 ) Dichloroacetic acid 65.3 ug/1 5.0 s
07/18/06 07/13/06€ 00:00 326271 { ML/SK 62518 ) Monobromoaceric acid ND ug/i 1.0 1
07/18/06 07/13/06 €0:00 326271 { ML/SM 62518 } Monochlorcacetic acid ¥D ug/t z.a 1
67/18/06 ©07/19/06 00:0C 326271 { ML/SM 62513 ) Tribromoacetic acid 147 ug/l 4.0 1
07/18/06 07/19/06 00:00 326271 { ML/SM 6£251B ) Trichlorcacetic ac:d 82.1 ug/l 5.0 5
07/18/06 07/19/0€ D0:00 326271 ( ML/S€25:8 ) D/DBP HRaloacetic Acids (HAAS) 147 ug/l 1.0 1

( SM5710 €2513 ) 1,2,3-TCP{80-120) 147 ¥ Rec

{ SM5710 €2318 } 2,3-Dibrom Acid{70-130) 55 % kec

Data Report - Page 1 of 1




CHAIN OF CUSTODY RECORD
SGS Environmental Services Inc.

waii
ryland R
th Carolina

051098

s ] SGS Reference:
et Ty g ksal \V/SW/ eferen e | or |
H ’ E NO:
CONTACT () EZ EV\:«JU’\&C/G PHONEN (70?) 3l7l 6"/0 /0 Presarvatived 7Y §"1 N
No SAMPLE  Used U3
PROJECT: — SITE/PWSIDH : - SN B x| ==
[vivksak \/SV‘/ W AR c il [ D
REPORTS TO: . p s Raquired -0 Q 3 -
. CcoMP 0> » ¥ N/
— N e
Paul Weisner  monox903349- 10/ A O & : v
INVOICE TO: QUOTE # 1\ Gg;\B ‘\ g ~ O,
o ) : P.O0. NUMBER N Al A g Y J <
CE2 Fnogivee S -0 5 JE‘?’> < N NAVAS
L:AB NO. SAMPLE IDENTIFICATION ?ATE TIME ) {AATRlx s ~ / ';(’ Q) (;\3 A REMARKS
7N .
(VA=< [W-05-2 RwW Yool 4T w112 |6 I x| x| X|x KUK X [x x| %
o
DA< E
h I i ‘.""‘ v
5 P R R 4
Collected/Relinquished By:(1) Date Time Received By: Shipping Carrier: Samples Received Cold? (Circle) YES NO
/f:/{hﬁ / &{W/ \ Shipping Ticket No: Temperature IC:'_D}”Q; ; C=3 '3
Relinquﬁed By: (2) Date Time Received By, Special Deliverable Requirements: Chain of Custody Seal: (Circle)
INTACT BROKEN ABSENT
Relinquished By: (3) Date |_Time— | Received By: l Requested Tumaround Time and Special Instructions: :
)
Relinquished By: (4) Dat Received By:
4/
R e

Q200 W. Potter Drive  Anchorage, AK 89518 Tel: (807) 562-2343 Fax: (907) 561-5301

Q 5500 Busl

Drive Wilming

NC 28405  Tel: (910) 350-1903  Fax: (910) 350-1

0 1258 Greenbrier Streel  Charfaston, WV 25311 Tel: (304) 346-0725 Fax: (304) 346-0761

While - Retsined by Lab
Yellow - Returned with Report
Pink - Retained by Sampler




1063345

e We—— | I

Yes No NA

notificatien?
[ Are samples within 24 hrs. ofthold ti r due date?

- If yes, have you spoken with Supervisor?
—Archiving bottles - if req., are they properly marked?

S~ Are samples RUSH, priority, or w/n 72 hrs. ¢t hold tim‘
—_— C_;Ezb If yes have you done e-mail

Due Date: 7-7-c

Received Date: __{ -2 TG0
Received Time: _ | 3 o6

Is date/time conversion necessary? & ’
# of hours to AK Local Time: —

i e Are there any problems? PM Notified? Thermometer ID: __ 5 D
. Were samples preseryed correctly and pH verified? Cooler 1D Jemp Blank  Cooler Temp
%&&thc—, M\&‘\‘) D R=nm S>> ey ! 2.85°C >3- °C
°C °C
2 °’C °C
. . If this is for PWS, provide PWSID. °C °C
e Will courier charges apply? °C °C
Method of payment? *Temperature readings Include thermometer correction factors
— Data package required? (Level: 1 / 2 / 3/ 4) Delivery method (circle all that apply): Client /
Notes: (Alert_ CodrierY UPS / FedEx / USPS /
-~ Is this a DoD project? (USACE, Navy, AFCEE) A dstreakY NAC / ERA / PenAir / Carlile

This section must I;e filled out for DoD projects (USACE, Navy, AFCEE)
Yes No

Is received temperature 4 +2°C?
Exceptions:

Samples/Analyses Affected:

Lynden / SGS / Other:

Airbill # (3& 4L
Additional Sample Remarks: (V if applicable)
~ Extra Sample Volume?

Limited Sample Volume?
Field preserved for volatiles?

Rad Screen performed? Result:
Was there an airbill? (Note # abave in the right hand column)
Was cooler sealed with custody seals?
# / where:

Were seal(s) intact upon arrival?
Was there a COC with cooler?
Was COC sealed in plastic bag & taped inside lid of cooler?
Was the COC filled out properly?
Did the COC indicate COE / AFCEE / Navy project?
Did the COC and samples correspond?
Were all sample packed to prevent breakage?

Packing material:
Were all samples unbroken and clearly labeled?
Were all samples sealed in separate plastic bags?
Were all VOCs free of headspace and/or MeOH preserved?
Were correct container / sample sizes submitted?
Is sample-condition good?
Was copy of CoC, SRF, and custody seals given to PM to fax?

i
a
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Field-filtered for dissolved?
Lab-filtered for dissolved?
.~ Ref Lab required? 545 ¢ [(crse
i i TTHM —
Foreign Soil? HAfs 7o

This section must be filled if problems are found.

Yes No
L Was client notified of problems?

Individual contacted: * .
Via: Fax / Email (circle one) .
Date/Time: y e .

Reason for contact: LS 1%
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&
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Completed by (sign)?\/%/ . (print): ) M)"(i;\ﬁ?t}m
~

Form # F004r1S 6/6/5



1063345

o wee INIUHEREL
W g S Container Volume Container Type Preservative
# % ,cg: Test 8 E :3 __é ,,é _g ,_Eq _é :g\ g Other 2 8 E % ,§§ % Other % E S 8-* % O: :OE Other
g |= 3|8 & 8|9 g 8 SEICINgE dNEEEE
° A AL LT
LA 10 lEcys b * X X
o re—— A \ X 5
C Ny 25 { X X
D AR i v X
E Odo~ 1 b S X
F i, 7152 | A X
G | okl ) X X
H T2C t X
T D | X X F=
T M 1 X X
K ,1/1(,5—-\5,1 ] Y X
L-M TTm R0 2 NCL ]
N0 HaAs PA 2 X X
P leen \ T
&5 5243 X e s
Z1h-c] ) Jcoka ¥ Z Y X X

Bottle Totals |7 | | | Y2 |2|(, Q/Q
' Completed by: Date: G226
\\petra\pubIic\DOCUMENT\FORMS\approvcd\SRF_F004r14.doc / Form # F004r14 : 05/17/04




__SﬁS_Environmental

CUSTODY SEAL

: Signéture: 444{7/ /& //‘/Jé/

. w tpz ( ,9«.7/?/)2 //9 :am;uaiea

o e s

2 %‘9 %/;;}7 7 [;W% :ainjeubig

1v3S AdOLSND 'EluawUOJ!Al{H'SD"S‘ .




27 -
OLET m,{ ¢ www.ALASKACARGO.com P.O. Box 68900 [ Aidine | orig Ongm AIR WAYBILL Number
Seattle, WA 98168 027_

77/,6%77////{/ o 18002252752 _ 2 [~e 7 58 1462

tal elght SMULTIPLE PIECES‘FOR ASFLIGHTS ONLY
7 | Please v lf Live Animal [

t CS. RANGE ‘RATE.| CHARGE
: GSX N
LETTER
B 115 pr
i 2 3 T;\) 16-50 . ,/fff,-f/; 1.
. } 7} '( I B »
- - A 51.70 R
»-Valfdatavaal g / / it j«fj -
.t od for ad oot cash and GBY - . =
71-100 ,
- >, L
[>4~awrporT 10 AIRPORT SERVICE “SubtotalCharges.f -
I‘.»Nj . 3 LI 38, ”ZEIG o o0 ER)

,'Oth'éf Charge:

ExecW,;d By: Date/Time . "\ [ am]lst
é / ) / / XL Carrier

g 5 2nd
/ )\,\bm Carrier

F Deshnaﬁorf BETA S 3rd
Carrier

-] Caftier |-

Tax
(Ofiline only) -

\\
————t
—
4

N,
\

Semeefl YN ShippertdTéomplete-all shaded areas - < v,

: [~ Pickup ey
NON AS COURIER)
Delivery
. .4 I (NON AS COURIER) ¢
ConSIgnees Pnnted —+ ~| Special Service . .
| { ihk\‘\l_\«f’\q “\' L QD ' : ' Insurance
“Airing Grigin ~ATR WAYBILL Number TOTA :
ifing l rigi ‘ R ‘ QCM%M L/ / _:{? 2
027- ‘ 1138 1482 %ﬁ%/jﬂ} S / o
Thisis a non~negcmabla AIR WAYBILL subject to the terms and,condmor\s set forth on the revem&h»ppers copy. % _ L




Appendix B



SEP—20—2685 87:10 AM : P.B9%
0/ BB/ LUED L4 YL ELFEEARGHE.] L ENINERRY INU Fae  ¥l/4ya

CE1 ENGINEERS, INC,
DRILLING LOG
JWE”
Well Owner Coramunity of Tulukask, Alaska Uss of Well Public Water
Supply,

i Location (address of: Township, Range, Section, if known)

QPS Coordinates

LX)
Sizs of casing ___{7 Dopth of Hols /5 ] ___fest  Cesedto_/ 35" fen

Static water laval /11"&. (above) (below) land surface.

Finish of well (checkone): OpsnEnd( ) Seresn () Perforsted(
Dexcribe screen o perforation A5 010 3aeT ' pr¢ sear 707 27

= Well pumping test at A9 gatlons per (Hout) (Minute) for_2 ¥ _hounwith_26
' of drawdown from static level. \
p ‘ A L /5 A

Dats of completion ?" /8 '.."

WELL LOG 7.
”f%’ A%s‘b’a)
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ground surface Cive detalls of formations penetrated, size of material, color and
hardness,
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CE2 ENGINEERS, INC.
DRILLING L.OG

Well Ownér Tyl Use of Wel! Public Water

Supply,
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S{wofcuing ¢ Depth of Hole _{ 7 | fot Casedto /{2 fost
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> EPA Stage 1 Disinfectants and

United States
Environmental Protection

Aancy Disinfection Byproducts Rule:
A Quick Reference Guide

Stage 1 Disinfectants and Disinfection Byproducts Rule (Stage 1 DBPR)
63 FR 69390 - 69476, December 16, 1998, Vol. 63, No. 241

Title Revisions to the Interim Enhanced Surface Water Treatment Rule (IESWTR), the Stage 1
Disinfectants and Disinfection Byproducts Rule (Stage 1 DBPR), and Revisions to State Primxy
Requirements to implement the Safe Drinking Water Act (SDWA) Amendments

66 FR 3770, January 16, 2001, Vol 66, No. 29

Improve public heaith protection by reducing exposure to disinfection byproducts. Some
disinfectants and disinfection byproducts (DBPs) have been shown to cause cancer and

Purpose reproductive effects in lab animals and suggested bladder cancer and reproductive eftects in
humans.
The Stage 1 DBPR is the first of a staged set of rules that will reduce the allowable levels of
General DBPs in drinking water. The new rule establishes seven new standards and a treatment
Descriotion technique of enhanced coagulation or enhanced softening to further reduce DBP exposure. The
P rule is designed to limit capital investments and avoid major shifts in disinfe ction technologies
until additional information is avalilablie on the occurrence and health effects of DBPs.
Utilities The Stage 1 DBPR applies to all sizes of community water systems and nontransient
Covered noncommunity water systems that add a disinfectant to the drinking water during any part ofthe

treatment process and transient noncommunity water systems that use chlorine dioxide.

Public Health Benefits

Implementation of the
Stage 1 DBPR will
resultin, .. » 24 percent average reduction nationally in trihalomethane levels.

-

As many as 140 million people receiving increased protection from DBPs.

} Reduction in exposure to the major DBPs from use of ozone (DBP = bromate) and
chlorine dioxide (DBP = chlorite).

-

Estimated impacts of
the Stage 1 DBPR
include . ..

National capital costs:  $2.3 billion
National total annualized costs to utilities: $684 million

-

* 95 percent of households will incur an increase of less than $1 per month.
* 4 percent of households will incur an increase of $1-10 per month.
* <1 percent of households will incur an increase of $10-33 per month.

Crntual;Deadlmes and Requlrements
For Drinking Water Systems

January 1, 2002 Surface water systems and ground water systems under the direct
influence of surface water serving > 10,000 people must comply with the
Stage 1 DBPR requirements.

January 1, 2004 Surface water systems and ground water systems under the direct
influence of surface water serving < 10,000, and all ground water systems
must comply with the Stage 1 DBPR requirements.

For States ‘ _ .

December 16, 2000 States submit Stage 1 DBPR primacy revision applications to EPA
(triggers interim primacy).

December 16, 2002 Primacy extension deadline - all states with an extension must submit

primacy revision applications to EPA.




Regulated McL MCLG | Regulated MRDL: - | "MRDi™
Contaminants (mg/L) (mg/L) | Disinfectants (mg /L) (fﬁg/ll
]

Total Trihalomethanes {TTHM) 0.080

Chioroform - Chiarine 4.0 asCl

Bromodichloromethane zer0 z 4

Dibromochioromethane 0.06

Bromotorm zero
Five Haloacetic Acids (HAAS) 0.060 Chloramines 4.0 as CI, 4

Monochloroacetic acid -

Dichloroacetic acid zero

Trichloroacetic acid 0.3 Chlorine dioxide 0.8 0.8

Bromoacetic acid -

Dibromoacetic acid -

“Stage 1 DBPR includes maximum residual

Bromate (plants that use ozone) 0.010 zZero disinfectant levels {MRDLS) and maximum

- - residual disinfectant level goals (MRDLGs)
Chiorite (plants that use chlorine 1.0 0.8 which are similar to MCLs and MCLGs, but fo
dioxide} disinfectants.
Treatment Technique
Enhanced coagulation/enhanced softening to improve removal of DBP precursors (See Step 1 TOC Table) for
systems using conventional filtration treatment.

Step.1 TOC Table - Required % Removal of TOC

Source Water Source Water Alkalinity, mg/L as CaCO,

TOC (me/L) 0-60 > 60-120 > 120
>2.0104.0 35.0% 25.0% 15.0%
>4.0108.0 45.0% 35.0% 25.0%
>8.0 . 50.0% 40.0% 30.0%

' Systems meeting at least one of the alternative compliance criteria in the rule are not required to meet the
removals in this table.

* Systems practicing softening must meet the TOC removal requirements in the last column to the right

Routine Monitoring Requirements

Monitoring

Coverage Frequency

- Compliance

TTHM/HAAS Surface and ground water
under the direct influence of

surface water serving 2 10,000

4/plant/quarter Running annual average

Surface and ground water
under the direct influence of
surface water serving 500 -
9,999

Surface and ground water

1/plant/quarter Running annual average

For additional
an the Stage 1 DBPR

information

call the Safe Drinking Water

under the direct influence of
surface water serving < 500

1/plant/year in month of
warmest water temperature**

Running annual average
of increased monitoring

Ground water serving 2 10,000

1/plant/quarter

Running annual average

Ground water serving < 10,000

1/plant/year in month of

Running annual average

warmest water temperature** | of increased monitoring

‘Hotline at1-800-426-4791; Bromate Ozone plants Monthly Running annual average
sit the EPA web site at Daily at entrance fo
ww.epa.gov/safewater, or Chiorite Chlorine dioxide plants distribution system; monthly | Daily/follow-up monitoring

contact your State drinking in distribution system

=rater representative.

Daily at entrance to
distribution system

Chilorine dioxide Chlorine dioxide plants Daily/follow-up monitoring

AT

Same location and frequency

Additional material is available 25 TCR sampling

at www.epa.gov/safewater/

- . . P Monthly for total organic
. ydbp/implement.htmi. DBP precursors Conventional filtration carbon and alkalinity

Chiorine/Chloramines | All systems Running annual average

Running annual average

** System must increase monitoring to 1 sample per plant per quarter if an MCL is exceeded.
EPA 816-F-01-010 May 2001

www.epa.gov/safewater




SEPA Stage 2 Disinfectants and Disinfection

United States

oomreeon - Byproducts Rule: A Quick Reference
Guide For Schedule 2 Systems

Title Stage 2 Disinfectants and Disinfection Byproducts Rule (Stage 2 DBPR) 71 FR 388, Jan

uary 4, 2006,

Vol. 71, No. 2
Purpose To increase public health protection by reducing the potential risk of adverse health effects

assoclated with disinfection byproducts (DBPs) throughout the distribution system. Builds on the
Stage 1 Disinfectants and Disinfection Byproducts Rule (Stage 1 DBPR) by focusing on monitoring
for and reducing concentrations of two classes of DBPs - TTHM and HAAS - in drinking water.

General Stage 2 DBPR requires systems to complete an Initial Distribution System Evaluation (IDSE) to
Description ] characterize DBP levels in their distribution systems and identify locations to monitor DBPs for Stage
2 DBPR compliance. The Stage 2 DBPR bases TTHM and HAAS compliance on a locational running
annual average (LRAA) calculated at each monitoring location.

Utilities *  All community water systems (CWSs) and nontransient noncommunity water systems
Covered {NTNCWSs) that either add a primary or residual disinfectant other than uitraviolet light, or deliver
water that has been treated with a primary or residual disinfectant other than ultraviolet light.

» Schedule 2 includes CWSs and NTNCWSs serving 50,000 to 99,999 people OR CWSs and
NTNCWSs that are part of a combined distribution system in which the largest system serves
50,000 to 99,999 people.

Regulated Contaminants MCLG (mg/L) MCL (mg/L)
Total Trihalomethanes (TTHM) 0.080 LRAA
Chloroform 0.07
Brornodichloromethane zero
Dibromochloromethane 0.06
Bromoform zero
Five Haloacetic Acids (HAAS5) 0.060 LRAA
Monochloroacetic acid 0.07
Dichloroacetic acid zero
Trichloroacetic acid 0.02
Bromoacetic acid -
Dibromoacetic acid -

IDSE Description
Option
Standard Standard monitoring Is one year of increased monitoring for TTHM and HAAS in addition to
Monitoring the data being collected under Stage 1 DBPR. These data will be used with Stage 1 DBPR data

to select Stage 2 DBPR monitoring locations for DBP compliance monitoring. Any system may
conduct standard monitoring to meet the IDSE requirements of the Stage 2 DBPR.

For additional information
on the Stage 2 DBPR

System Specific | Systems that have extensive DBP data (including Stage 1 DBPR compliance data) or technical
Study (SSS) expertise to prepare a hydraulic model may choose to conduct a systern specific study to
select Stage 2 DBPR compliance monitoring locations.

¥

: Call the Safe Drinking Water‘

. i 40/30 The term "40/30" refers to a system that during a specific time period has all individual Stage
J Hotline at 1'800'42_6'4791 ' Certification?! 1 DBPR compliance samples less than or equal to 0.040 mg/L for TTHM and 0.030 mg/L for
visit the EPA web site at HAAS5 and has no monitoring violations during the same time period. These systems have no
www.epa.gov/safewater; or IDSE. m?niton'ng requirements, but will still need to conduct Stage 2 DBPR compliance
L monitoring.
. contact your State drinking
% waterrepresentative. Very Small Systems that serve fewer than 500 people and have DBP data can qualify for a VSS Waiver
4 System {VSS) and would not be required to conduct IDSE monitoring. These systems have no IDSE
: Waiver? monitoring requirements, but will still need to conduct Stage 2 DBPR compliance monitoring.

© Additional material is
. available at www.epa.gov/

safewater/disinfection/
stage2. * NTNCWS serving < 10,000 people do not need to complete any of the IDSE options.
t Unless notified by EPA or the state that they must complete standard monitoring or system specific study,

EPA has developed several tools to assist systems with complying with the Stage 2 DBPR IDSE requirements.
These materials can be downloaded at www.epa.gov/safewater/disinfection/stage2,

2



Source Population Size Monitoring Total Distribution System Monitoring
Water Type Category Frequency' Locations Per Monitoring Period?
<500 per year 2
500-3,300 per quarter 2
3,301-9,999 2
10,000-49,999 4
Subpart H
50,000-249,999 8
per quarter
250,000-999,999 12
1,000,000-4,999,999 16
>5,000,000 20
<500 2
per year
500-9,399 2
Ground Water 10,000-99,999 4
100,000-499,999 per quarter 6
>500,000 8
Operational Evaluation
Systems must begin complying with rule requirements to determine compliance with the operational evaluation levels for TTHMs and HAASs.

! All systems must monitor during month of highest DBP concentrations.

2 Systems on quarterly monitoring must take dual sample sets every 90 days at each monitoring location, except for subpart H systems serving 500-3,300. Systems on
annual monitoring and subpart H systems serving 500-3,300 are required to take individual TTHM and HAAS samples (instead of a dual sample set} at the locations with
the highest TTHM and HAAS concentrations, respectively. if monitoring annually, only one location with a dual sample set per monitoring period is needed if highest
TTHM and HAAS concentrations occur at the same location, and month.

S S 5

For Drinking Water Systems (Schedule 2)

January 4, 2006 Systems serving fewer than 500 people that have TTHM and HAAS compliance data qualify for a VSS Waiver from conducting an
IDSE, unless informed otherwise by U.S. EPA or state primacy agency.

April 1, 2007 Systems that do not receive a VSS Waiver must submit to the U.S EPA or state primacy agency either a:

»  Standard monitoring plan,
> System specific study plan, or
> 40/30 certification.

April 1, 2008 Systems conducting standard monitoring or SSS begin collecting samples in accordance with their approved plan.
March 31, 2009 No later than this date, systems conducting standard monitoring or a SSS complete their monitoring or study.

July 1, 2008 No later than this date, systems conducting standard monitoring or a SSS must submit their IDSE report.

April 1, 2009 Consecutive systems must begin monitoring for chiorine or chloramines as specified under the Stage 1 DBPR.
October 1, 2012 No later than this date, systems must:

4 Completé their Stage 2 DBPR Compliance Monitoring Plan (Systems serving more than 3,300 people must submit their
Monitoring Plan to the state.)*
> Begin complying with monitoring requirements of the Stage 2 DBPR.

Juty 2013 Systems must begin complying with rule requirements to determine compliance with the operational evaluation levels for TTHMs
and HAASs.

For States

January - June States are encouraged to inform systems serving fewer than 500 people and do not qualify for a VSS Waiver from the 1DSE

2006 requirements should begin complying with standard monitoring requirements.

March 31, 2008 States must approve the system's standard monitoring plan, 40/30 certification, or system specific study plan or notify the
system that the state has not completed its review.

October 4, 2007 States are encouraged to submit final primacy applications or extension requests to EPA.

January 4, 2008 Final primacy applications must be submitted to EPA, unless granted an extension.

Septernber 30, 2009 | States must approve the system's IDSE report or notify the system that the state has not completed its review of the IDSE report.

January 4, 2010 Final primacy revision applications from states with approved 2-year extensions agreements must be submitted to EPA.

* A monitaring plan is not required if the IDSE report includes all information required in the monitoring plan.
t States may allow up to an additional 24 months for compliance with MCLs for systems requiring capital improvements.

Office of Water (4606) EPA 816-F-06-002 www.epa.gov/safewaler January 2006
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K ,EPA Lead and Copper Rule: A Quick Reference Guide

Title [ Lead and Copper Rule (LCR)',56 FR 26460 - 26564, June 7, 1991

Protect public health by minimizing lead (Pb) and copper (Cu) leve s in drinking
Purpose water, primarily by reducing water corrosivity. Pb and Cu enter drinking water

mainly from corrosion of Pb and Cu containing plumbing materials,

Establishes action level (AL) of 0.015 mg/L for Pb and 1.3 mg/L for Cu based on
90™ percentile level of tap water samples. An AL exceedance is Nnot a violation it

(D;zrs]s:?ltion can trigger other requirements that include water quality paramete r (WQP)
p monitoring, corrosion control treatment (CCT), source water monitoring/treatmen
public education, and lead service line replacement (LSLR).
Utilities All community water systems (CWSs) and non-transient, non-community water
Covered systems (NTNCWSs) are subject to the LCR requirements.

) Reductlon in nsk of exposure to Pb that can cause damage to bram red
blood cells, and kidneys, especially for young children and pregnant women
» Reduction in risk of exposure to Cu that can cause stomach and
intestinal distress, llver or kidney damage, and complications of Wilson's
disease in genetically predisposed people.

Implementation
of the LCR has
resulted in ...

1rt dra samples must be collected by all CWSs & NTNCWSs at cold water tas H ‘

homes/buildings that are at high risk of Pb/Cu contamination as identified in 40 CFR 141.86(a).
» Number of sample sites is based on system size (see Table 1).
b Systems must conduct monitoring every 6 months unless they qualify for redu ced monitoring
(see Table 2).

Category | System Size | - - Standard. - |5 ~ Standard |
Large > 100K 100 25
50,001-100K 60 10
. 10,001 - 50K 60 10
Medium I 301 10K 40
501 - 3,300 20
Small 101 - 500 10 5
< 100

If the System Sl : N S s x
1. Serves < 50,000 and is < both ALs for 2 consecutive 6 -mont h monitoring periods; or

Annually 2. Meets Optimal Water Quality Parameter (OWQP) specifications for 2 consecutive 6-
month monitoring periods.

1. Serves < 50,000 and is < both ALs for 3 consecutive years of monitoring; or
2. Meets OWQP specifications for 3 consecutive years of monitoring; or

Can Monitor ...

Triennially 3. Has 90" percentile Pb levels s 0.005 rmg/L & 90™ percentile Culevel < 0.65 mgiLfor
: ol ..o . 2 consecutive 6-month periods (i.e, accelerated reduced Pb/Cu tap monitoring), or
The June 1991 LCR was - 4. Meets the 40 CFR 141.81(b)(3) criteria.
_revised with the following . L Once every 8 | o0 ves 3,300 and meels monitoring waiver criteria found at 40 CFR 141.86(g).
- Technical Amendments: i - | years
56 FR 32112, July 15, 1991, @ Samples are collected at reduced number of sites (see Table 1 above).

...57 FR 28785, June 29, 1992; .
¢ 59 FR 33860, June 30, 1994; <
and the LCR Minor Revisions

65 FR 1950, January 12, 2000.

Treatment Technique and sampling Requirements,

CORROSION CONTROL TREATMENT INSTALLATION All large systems (except systems that
meet the requirements of 40 CFR 141.81(b)(2) or (3)) must install CCT. Medium and small systems
that exceed either AL must install CCT.

WATER QUALITY PARAMETER MONITORING: All large systems are required to do WQP
monitoring. Medium and small systems that exceed either AL are required to do WQP
monitoring.




_ Water Hotline at 1-800-426-

For additional information on i
the LCR, call the Safe Drinking }.

4791; visit the EPA web site at
www.epa.gov/safewater/icrmr/

- implement.htm}; or contact your
State drinking water
representative.

S5 3

TE

S Water Quality Parameler (WQP) Monitoring

¥ All systems serving > 50,000 people, and those systems serving < 50,000 people if 90" percentjle
level > either AL, must take WQP samples during the same monitoring periods as Pb/Cu tap sampk

» Used to determine water corrosivity, and if needed, to help identify type of CCT to be installed and kv
CCT should be operated (i.e., establishes OWQP levels).

> WQPs include: pH, alkalinity, calcium, conductivity (initial WQP monitoring only), ontho phosphate (if
phosphate-based inhibitor is used); silica (if silicate-based inhibitor is used), and temperature (initial
WQP monitoring only).

b Samples are collected within distribution system (i.e., WQP tap samples), with number of sites base
on system size (see Table 1), and at each entry point to distribution system (EPTDS).

» Systems installing CCT, must conduct follow-up monitoring for 2 consecutive 6-month periods — WQP
tap monitoring is conducted semi-annually; EPTDS monitoring increases 1o every two weeks.

> After follow-up monitoring, State sets ranges of values for the OWQPs.

» Reduced WQP tap monitoring is available for systems in compliance with OWQPs; Reduced
monitoring does not apply to EPTDS moniloring.

» For syslems < 50,000, WQP monitoring is not required whenever 90" percentile tap levels are < bot
Als.

@ Public Education (PE)

b Only required if Pb AL is exceeded (no public education is required if only Cu AL exceeded).

» Informs Public Water System's (PWS) customers about heaith effects, sources, and what canbe dor
to reduce exposure.

» Includes billing inserts sent directly to customers, pamphlets or brochures distributed to hospitals &
other locations that provide services to pregnant woman & children, and for some CWSs, newspape
notices and public senice announcements (PSAs) submitted to TV/radio stations.

» Systern must begin delivering materials within 60 days of Pb AL exceedance and continue every 6
months for PSAs and annually for all other forms of delivery for as long as it exceeds Pb AL.

» Different delivery methods and mandatory language for CWSs & NTNCWSs.

» Candiscontinue delivery whenever < Pb AL; but must recommence if Pb AL subsequently exceeded.

> PE requirements are in addition to the Public Notification required in 40 CFR Subpart Q.

© Source Water Monitoring and Treatment

> All systems that exceed Pb or Cu AL must collect source water samples to determine contribution fiem
source water to {otal tap water Pb/Cu levels and make a source water treatment (SOWT)
recommendation within 6 months of the exceedance.

» One set of samples at each EPTDS is due within 6 months of first AL exceedance.

> If Stale requires SOWT, system has 24 months to install SOWT.

» After follow-up Pb/Cu tap and EPTDS monitoring, State sets maximum permissible levels for Pb & Cu
in source.

O Corrosion Control Treatment

» Required for all large systems (except systems that meet the requirements of 40 CFR 141.81(b)(2)or
(b)(3)) and mediumysmall systems that exceed either AL. The system shall recommend optimal CCT
within 6 months.

¥ Corrosion control study required for large systems.

> If State requires study for medium or small systems, it must be completed within 18 months.

» Once State determines type of CCT to be installed, PWS has 24 months to instal CCT.

» Systerns installing CCT must conduct 2 consecutive 6-months of follow-up monitoring.

b After follow-up Pb/Cu tap & WQP monitoring, State sets OWQPs.

» Small & medium systems can stop CCT steps if < both ALs for 2 consecutive 8-month monitoring
periods.

© Lead Service Line (LSL) Monitoring
P Two types of sampling associated with LSL replacement (LSLRY):
- Optional - Monitoring from LSL to determine need to replace line. If all Pb samples from line
< 0.015 mg/L then LSL does not need to be replaced and counts as replaced line.
- Required - Monitoring if entire LSL is not replaced to determine impact from "partial” LSLR.
Sample is collected that is representative of water in service line that is parially replaced.
> Monitoring only applies to system subject to LSLR.
® Lead Service Line Replacement
b Systern must replace LSLs that contribute more than 0.015 mg/L to tap water levels.
¥ Mustreplace 7% of LSL per year; State can require accelerated schedule.
> K only a portion of a LSL is repiaced, PWS must:
- Notify customers at least 45 days prior to replacement about the potential for increased Pb levals:

- Collect sample within 72 hours of replacement and mail/post results within 3 days of receipt of
results.

» Systems can discontinue LSLR whenever < Pb AL in tap water for 2 consecutive monitoring periods.

Office of Water (4606) EPA 816-F-04-009 www.epa.gov/safewater March 2004
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Arsenic and Clarifications to Compliance and New

Source

Monitoring Rule: A Quick Reference Guide

Arsenic and Clarifications to Compliance and New Source Monitoring Rule

Description

Title 66 FR 6976 (January 22, 2001)

Purpose To improve public health by reducing exposure to arsenic in drinking water,
Changes the arsenic MCL from 50 pg/L to 10 pg/L; Sets arsenic MCL_G at 0; RequitS

General new systems and new drinking water sources to demonstrate compliance as

specified by the State; Clarifies the procedures for determining compliance with the
MCLs for 10Cs, SOCs, and VOCs.

Utilities
Covered

All community water systems (CWSs) and nontransient, noncommunity water
systems {NTNCWSs) must comply with the arsenic requirements. EPA estimates thit
3,024 CWSs and 1,080 NTNCWSs will have to install treatment to comply with the
revised MCL..

resultin..

Public Health Benefits

Implementation of the
Arsenic Rule will

+ Avoidance of 16 to 26 non-fatal bladder and lung cancers per year.
* Avoidance of 21 to 30 fatal bladder and lung cancers per year,
¢ Reduction in the frequency of non-carcinogenic diseases.

Critical

Deadlines & Requirements

nd beyond

Jan 22 2004

Report Due |Report Requirements

July 1,2002 | For reports covering calendar years 2001 and beyond, systems that detect arseni
and beyond |between 5 pg/L and 10 pg/L must include an educational statement in the CCRs.
July 1, 2002 - | For reports covering calendar years 2001 to 2005, systems that detect arsenic
July 1,2006 | between 10 pg/L and 50 pg/L must include a health effects statement in their CCRs.
July 1, 2007 | For reports covering calendar year 2006 and beyond, systems that are in violation

of the arsenic MLC (10 pg/L) must lnclude a health effects statement in their CCRs

All NEW systems/sources must collect initial monitoring samples for all 10Cs, SOCs,

and VOCs within a period and frequency determined by the State.

Jan. 1, 2005 | When allowed by the State, systems may grandfather data collected after this dale.

Jan. 23, 2006 | The new arsenic MCL of 10 pg/L becomes effective. All systems must begin
monitoring or when allowed by the State, submit data that meets grandfathering
requirements.

Dec. 31, 2006 | Surface water systems must complete initial monitoring or have a State approved
waiver.

Dec. 31, 2007 | Ground water systems must complete initial monitoring or have a State approved

Sprmg 2002

waiver,

EPA meets and works with States to explaln new rule and requurements and to

support adoption and implementation activities.
Jan. 22, 2003 | State primacy revision applications due,
Jan. 22, 2005 | State primacy revision applications due from States that received 2-year

extensions.

* For required educational and health effect statements, please see 40 CFR 141.154.
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on the Arsenic Rule

water representative.

... EPA wili provide arsenic

For additionalinformation

iCall the Safe Drinking Water
Hotline at1-800-426-4791;
visit the EPA Web site at
www.epa.gov/safewater; or
contact your State drinking

N

1. Calculate compliance based on a running annual average at each sampling point,

2, Systems will not be in violation until 1 year of quarterly samples have been collected {unless
fewer samples would cause the running annual average to be exceeded.)

3. if a system does not collect all required samples, compliance will be based on the running
annual average of the samples collected.

One sample after the effective date of the MCL (January 23, 2006). Surface water systems must
take annual samples. Ground water systems must take one sample during the 2005-2007
compliance period. If the monitoring result is less than the MCL ground water systems must
collect one sample every 3 years and surface water systems must continue to collect annual
samples.

sampling point, until the system is reliably and consistently below the MCL.

M All samples must be collected at each entry point to the distribution system, unless otherwise specified by
the State,

Applicability of Standardized Monitoring Framework to Arsenic

FIRST COMPLIANCE CYCLE SECOND COMPLIANCE CYCLE

3rd Compliance Pericd 1st Compliance Period 2nd Compilance Perlod Ird Complianca Period

1999 2000 2001 2002 2003 2004 2008 2008 2007 2008 2009 2010
Resuk <10 ugit A . 4
GROUNDWATER
No Walver [] ) [ a 3 O ] C ] ]
|
Walver [l 1
SURFACE WA TER l
No Waiver D @D = o) 0 3 0 (3 ] G0 683 (&)
]
i
Walver L ]
Finy Faule
Jan 21200
10 gL Fevized MCL Becormes ENeltve
Jan 23 2006

Surtace ‘WHer Syclems
alf Sampies Cottected
Dec 31,2006

Ground Water Syctems
ANl Sampies Collected
Ciec 3¢ 607

Qne syrpling event

*States may issue 9 year monitoring waivers under the January 22, 2001 final arsenic rule. Waivers are not permitted
under the current arsenic requirements, To be eligible for a waiver, surface watler systems must have monitored
annually for at least 3 years. Ground water systems must conduct a minimum of 3 rounds of monitoring with detec-
tions limits below 10 pg/L.

EPA816-F-01-004 www.epa.gov/safewater January 2001
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Interim Enhanced Surface Water
Treatment Rule:
A Quick Reference Guide

Interim Enhanced Surface Water Treatment Rule (IESWTR)
63 FR 69478 - 69521, December 16, 1998, Vol. 63, No. 241

Title Revisions to the Interim Enhanced Surface Water Treatment Rule (IESWTR), the Stage |
Disinfectants and Disinfection Byproducts Rule (Stage 1 DBPR), and Revisions to State
Primacy Requirements to Implement the Safe Drinking Water Act (SDWA) Amendments
66 FR 3770, January 16, 2001, Vol 66, No. 29

Improve public health control of microbial contaminants, particularly Cryptosporidium.
Purpose Prevent significant increases in microbial risk that might otherwise occur when sy stems
implement the Stage 1 Disinfectants and Disinfection Byproducts Rule.

General Builds upon treatment technique approach and requirements of the 1989 Surface Wate
Description Treatment Rule. Relies on existing technologies currently in use at water treatment planis.

Sanitary survey requirements apply to all public water systems using surface water or
Utilities ground water under the direct influence of surface water, regardless of size. All remaining
Covered requirements apply to public water systems that use surface water or ground water unéer
the direct influence of surface water and serve 10,000 or more people.

Cryptosporidium *  Maximum contaminant level goal (MCLG) of zero.
* 99 percent (2-log) physical removal for systems that filter.
* Include in watershed control program for unfiltered systems.

Turbidity Performance Conventional and direct filtration combined filter effluent:

Standards » < 0.3 nephelometric turbidity units (NTU) in at least 95 percent of
measurements taken each month.

¥ Maximum level of 1 NTU.

Turbidity Monitoring Requirements
(Conventional and Direct Filtration)

Combined Filter Effluent » Performed every 4 hours to ensure compliance with turbidity
performance standards.

Individual Filter Effluent » Performed continuously {every 15 minutes) to assist treatment plant
operators in understanding and assessing filter performance.

Additional Requirements

} Disinfection protiling and benchmarking.
» Construction of new uncovered finished water storage facilities prohibited.
* Sanitary surveys, conducted by the state, for all surface water and ground water under the

direct influence of surface water systems regardless of size (every 3 years for community water systems
and every 5 years for noncommunity water systems).




‘or additional information

on the IESWTR

“Zall the Safe Drinking Water

4otline at 1-800-426-4791;

visit the EPA web site at

_nww.epa.gov/safewater; or

sontact your State drinking
_vater representative.

5l\dditional materialis available
atwww.epa.gov/safewater/
“mdbp/implement.html.

TRy W

disinfection practices to ensure adequate protection is maintained. The three major steys
are:

} Determine if a public water system needs to profile based on TTHM and HAAS le vels
(applicability monitoring)

* Develop a disinfection profile that reflects daily Giardia lamblia inactivation for at least a year
(systems using ozone or chloramines must also calculate inactivation of viruses)

} Calculate a disinfection benchmark (lowest monthly inactivation) based on the profile and
consult with the state prior to making a significant change to disinfection practices

bt Pk e e

For Drinking Water
February 16, 1999

Construction of uncovered finished water reservoirs is prohibited.

March 1999 Public water systems lacking ICR or other occurrence data begin 4 quarters o
applicability monitoring for TTHM and HAAS to determine if disinfection
profiling is necessary.

Aprit 16, 1999 Systems that have 4 consecutive quarters of HAAS occurrence data that meet

the TTHM monitoring requirements must submit data to the state to determine
if disinfection profiling is necessary.

December 31, 1999 Public water systems with ICR data must submit it to states to determine it

disinfection profiling is necessary.

April 1, 2000 Public water systems must begin developing a disinfection protfile if their annval
average (based on 4 quarters of data) for TTHM is greater than or equal to

0.064 mg/L or HAAS is greater than or equal to 0.048 mg/L.
Disinfection profile must be complete.

March 31, 2001
January 1, 2002

Surface water systems or ground water under the direct influence of surface
water systems serving 10,000 or more people must comply with all IESWTR
provisions (e.q., turbidity standards, individual filter monitoring).

For States
December 16, 2000

States submit IESWTR primacy revision applications to EPA (triggers interim
primacy).

January 2002
December 16, 2002

States begin first round of sanitary surveys.

Primacy extension deadiline - all states with an extension must submit primacy
revision applications to EPA.

December 2004 States must complete first round ot sanitary surveys for community water

systems.

December 2006 States must complete first round of sanitary surveys for noncommunity water

systems.

Implementation of » Increased protection against gastrointestinal ilinesses from
the IESWTR will Cryptosporidium and other pathogens through improvements in filtration.
resultin. ..

* Reduced likelihood of endemic illness from Cryptosporidium by 110,000 o
463,000 cases annually.

» Reduced likelihood of outbreaks of cryptosporidiosis.

Estimated impacts of |*> National total annualized cost: $307 million
the IESWTR
include . .. ¥ 92 percent of households will incur an increase of less than $1 per month.

» Less than 1 percent of households will incur an increase of more than $5per
month (about $8 per month).

EPA816-F-01-011 www.epa.gov/safewater May 2001
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For addmonal mformatxon
on the LTTESWTR

Call the Safe Drinking Water

the EPA web site at
www.epa.gov/salewater/mdbp/
t1eswtr.html; or contact your
State drinking water
representatlve

~ ! This frequency may be reduced
. by the State to once per day for
-} systems using slow sand/alternative
- filtration or for systems serving 500
| persons or fewer regardless of the
type of filtration used.

Hotline at 1-800-426-4791; visit o

Long Terim 1 Enhanced Surface
Water Treatment Rule:

Title Long Term 1 Enhanced Surface Water Treatment Rule (LT1ESWTR)
67 FR 1812, January 14, 2002, Vol. 67, No. 9
Improve public health protection through the control of microbial contaminants,
p particularly Cryptosporidium. Prevent significant increases in microbial risk that
urpose
might otherwise occur when systems implement the Stage 1 Disinfectants and
Disinfection Byproducts Rule.
General Builds upon the requirements of the 1989 Surface Water Treatment Rule (SWTR).
D o Smaller system counterpart of the Interim Enhanced Surface Water Treatment Ru¢
escription
(IESWTR).
Utilities Public water systems that use surface water or ground water under the direct
Covered influence of surface water (GWUD!) and serve fewer than 10,000 people.

Control of »
Cryptosporidium

The maximum contaminant level goal (MCLG) is set at zero.
* Filtered systems must physically remove 99% (2-log) of Cryptosporidium

* Unfiltered systems must update their watershed control programs to
minimize the potential for contamination by Cryptosporidium oocysts.

»  Cryptosporidium is included as an indicator of GWUDI.

Combined Filter | Specific CFE turbidity requirements depend on the type of filtration

Effluent (CFE) used by the system.
Turbidity Conventional and direct filtration:
Performance P oA rankela b iy

< 0.3 nephelometric turbidity units (NTU) in at least 95% of measuremenls
taken each month.
> Maximum level of turbidity: 1 NTU.

Standards

Slow sand and diatomaceous earth (DE) filtration:

* Continue to meet CFE turbidity limits specified in the SWTR:
» 1 NTU in at least 95% of measurements taken each month.
o Maximum level of turbidity: 5 NTU.

Alternative technologies (other than conventional, direct, slow sand, or DE}:
*  Turbidity levels are established by the State based on filter

demonstration data submitted by the system.
» State-set limits must not exceed 1 NTU (in at least 95% of
measurements) or 5§ NTU (maximum).

Comblned Filter » Performed at least every 4 hours to ensure compliance with CFE

Effluent turbidity performance standards.!

Individual Filter Since the CFE may meet regulatory requirements even though one
Effluent (IFE) filter is producing high turbidity water, the IFE is measured to assist
(for systems using | conventional and direct filtration treatment plant operators in
conventional and understanding and assessing individual filter performance.

direct filtration only) |, Performed continuously (recorded at least every 15 minutes).
* Systems with two or fewer filters may conduct continuous monitoring
of CFE turbidity in place of individual filter effluent turbidity monitoring.

» Certain follow-up actions are required if the IFE turbidity (or CFE for
systems with two filters) exceeds 1.0 NTU in 2 consecutive readingsor
more (i.e., additional reporting, filter self-assessments, and/or
comprehensive performance evaluations (CPEs)).
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Cornmunity and non-transient non-community public water systems must evaluate impacts on microbial risk before changing disinfectiot
practices to ensure adequate microbial protection Is maintained. This is accomplished through a process called disinfection profiting ard
berichmarking.

What are the disinfection profiling and benchmarking requirements?

}  Systems must develop a disinfection profile, which is a graphical compilation of weekly inactivation of Giardia lamblia, taken on the
same calendar day each week over 12 consecutive months. (Systems using chloramines, ozone, or chlorine dioxide for primary
disinfection must also calculate inactivation of viruses). Results must be available for review by the State during sanitary surveys,

> A State may deem a profile unnecessary if the system has sample data collected after January 1, 1998—during the month of warmest
water temperature and at maximum residence time in the distribution system-indicating TTHM levels are below 0.064 mg/L and HAAS
levels are below 0.048 mg/L.

»  Prior to making a significant change to disinfection practices, systems required to develop a profile must calculate a disinfection
benchmark and consult with the State. The benchmark is the calculation of the lowest monthly average of inactivation based on the
disinfection profile,

March 15, 2002 Construction of uncovered finished reservoirs is prohibited.

July 1, 2003 No later than this date, systems serving between 500-9,999 persons must report to the State:
* Results of optional monitoring which show levels of TTHM < 0.064 mg/L and HAA5 < 0.048 mg/L, OR
* System has started profiling.

January 1, 2004 No later than this date, systems serving fewer than 500 persons must report to the State:
> Results of optional monitoring which show levels of TTHM < 0.064 mg/L and HAAS < 0.048 mg/L, OR
* System has started profiling.

June 30, 2004 Systems serving between 500 and 9,999 persons must complete their disinfection profile unless the State has
determined it is unnecessary.

December 31, 2004 |Systems serving fewer than 500 persons must complete their disinfection profile unless the State has determinedilis
unnecessary.

January 14, 2005 |Surface water systems or GWUDI systems serving fewer than 10,000 people must comply with the applicable
LT1ESWTR provisions (e.g., turbidity standards, individual filter monitoring, Cryptosporidium removal requirements,
updated watershed control requirements for unfiltered systems).

For States

January 2002 As per the IESWTR, States begin first round of sanitary surveys (at least every 3 years for community water systens
and every 5 years for non-community water systems),

October 14, 2003 States are encouraged to submit final primacy applications to EPA.

January 14, 2004 Final primacy applications must be submitted to EPA unless granted an extension.

December 2004 States must complete first round of sanitary surveys for community water systems (as per the IESWTR).

January 14, 2006  |Final primacy revision applications from States with approved 2-year extension agreements must be submitted to EPA.

December 2006 States must complete first round of sanitary surveys for non-community water systems (as per the IESWTR).

Implementation of |? Increased protection against gastrointestinal illnesses from Cryptosporidium and other pathogens through
the LT1ESWTR will improvements in filtration,

resultin.. . *  Reduced likelihood of endemic iliness from Cryptosporidium by an estimated 12,000 to 41,000 cases annually.
* Reduced likelihood of outbreaks of cryptosporidiosis.

-

Estimated Impacts Natlonal total annualized cost: $39.5 million.
of the LT1ESWTR 90% of affected households will incur an increase of less than $1.25 per month,
include . .. }  One percent of affected households are likely to incur an increase of more than $10 per month.

-

Office of Water (4606) EPA 816-F-02-001 www.epa.gov/safewater January 2002
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! The June 1989 Rule was i
revised as follows: Corrections and
Technical Amendments, 6/19/90
-and Partial Stay of Certain Provi-
ons (Variance Criteria) 56 FR
{556-1557, Vol 56, No 10.

_Note: The TCRis currently
_undergoing the 6 year review

- srocess and may be subject to
"~ change.

Total Coliform Rule:
A Quick Reference Guide

"Ove viéw of the Rixle

Title Total Coliform Rule (TCR)
54 FR 27544-27568, June 29, 1989, Vol. 54, No. 124"
Improve public health protection by reducing fecal pathogens to minimal levels
Purpose through control of total coliform bacteria, including fecal coliforms and Escherichit
coli (E. coli).
Establishes a maximum contaminant level (MCL) based on the presence or absence
General of total coliforms, modifies monitoring requirements including testing for fecal
Description | coliforms or E. coli, requires use of a sample siting plan, and also requires sanitay
surveys for systems collecting fewer than five samples per month.
Utilities . .
Covered The TCR applies to all public water systems.

Public Health Benefits

Implementation | *
of the TCR has
resultedin ...

Reduction in risk of illness from disease causing organisms associated with
sewage or animal wastes, Disease symptoms may include diarrhea, cramps,
nausea, and possibly jaundice, and associated headaches and fatigue.

What are the Major Provmons’

» Total coliform samples must be collected at sites which are representative of water quality
throughout the distribution system according to a written sample siting plan subject to state
review and revision.

* Samples must be collected at regular time intervals throughout the month except groundwater
systems serving 4,900 persons or fewer may collect them on the same day.

* Monthly sampling requirements are based on population served (see table on next page for the
minimum sampling frequency).

» Areduced monitoring frequency may be available for systems serving 1,000 persons or fewer
and using only ground water if a sanitary survey within the past 5 years shows the systemis
free of sanitary defects (the frequency may be no less than 1 sample/quarter for community
and 1 sample/year for non-community systems).

» Each total coliform-positive routine sample must be tested for the presence of fecal coliformsor
E. coli.

oK any routtne sample is total cohform posmve, repeat samples are requrred

Bkt Y e AR e g e

’ thhm 24 hours of Iearmng of a total collform posmve ROUTINE sample result, at least 3 REPEAT
samples must be collected and analyzed for total coliforms:

} One REPEAT sample must be collected from the same tap as the original sample.

> One REPEAT sample must be collected within five service connections upstream.

» One REPEAT sample must be collected within five service connections downstream.

¥ Systems that collect 1 ROUTINE sample per month or fewer must collect a 4th REPEAT sample.

» It any REPEAT sample is total coliform-positive:

» The system must analyze that total coliform-positive culture for fecal coliforms or E.coll.
¥ The system must collect another set of REPEAT samples, as betore, unless the MCL has been
wolated and the system has notmed the state

am" e Sty
wmae.wxwquwwm SEEATE ,,ib?‘wéfg”w i

> A posmve ROUTINE or REPEAT total coliform result requires a minimum of hve ROUTINE

samples be collected the following month the system provides water to the public unless
waived by the state.




For additional information on
the TCR

Call the Safe Drinking Water

the EPA web site at

..mdbp.html; or contact your state
}drinking water representative.

it

VEEE TN R TN
. 2 The revised Public Notification
Aule will extend the period allowed
~.or public notice of monthly violations

to 30 days and shorten the period for.
«acute violations to 24 hours. These
~ evisions are effective for all systems

- Hotline at1-800-426-4791; visit %

www.epa.gov/safewater/mdbp/ &

."’

i
kS

© )y May 8, 2002 and are detailedin i *

40 CFR Subpart Q.

%éfgé, :
/e

ater (4606)

RN

Paopulation Sanwgg“;hrgmh Papulation Samwgggllj\dn(‘mlh Population Samhgil‘::‘;?mg h
25-1,000* 1 21,501-25,000 25 450,001-600,000 210
1,001-2,500 2 25,001-33,000 30 600,001-780,000 240
2,501-3,300 3 33,001-41,000 40 780,001-970,000 270
3,301-4,100 4 41,001-50,000 50 970,001-1,230,000 T
4,101-4,900 5 50,001-59,000 60 1,230,001-1,520,000 330
4,901-5,800 6 §9,001-70,000 70 1,520,001-1,850,000 360
5,801-6,700 7 70,001-83,000 80 1,850,001-2,270,000 390
6,701-7,600 8 83,001-96,000 90 2,270,001-3,020,000 420 N
7,601-8,500 9 96,001-130,000 100 3,020,001-3,960,000 450 ]
8,501-12,900 10 130,001-220,000 120 > 3,960,001 480
12,901-17,200 15 220,001-320,000 150 ]
17,201-21,500 20 320,001-450,000 180

*includes PWSs which have at least 15 service connections, bul serve <25 people.

hat are the

Systems collecting fewer than 5
ROUTINE samples per month . . .

Other Provisions? .

Must have a sanitary survey every 5 years (or every 10
years if it is a non-community water sy stem using
protected and disinfected ground water).**

Systems using surface water or ground
water under the direct influence of
surface water (GWUDI) and meeting
filtration avoidance criteria . . .

Must collect and have analyzed one coliform sample
each day the turbidity of the source water exceeds 1
NTU. This sample must be collected from a tap near the
first service connection.

** As per the IESWTR, states must conduct sanitary surveys tor community surface water and GWUD! systems in this
category every 3 years (unless reduced by the state based on outstanding performance).

How is Compliance Determined?
*  Compliance is based on the presence or absence of total coliforms.
» Compliance is determined each calendar month the system serves water to the public (or each

calendar month that sampling occurs for systems on reduced monitoring).
*  The results of ROUTINE and REPEAT samples are used to calculate compliance.

A system collecting fewer than 40
samples per month . ..

Has greater than 1 ROUTINE/REPEAT sample per month which
is total coliform-positive.

A system collecting at least 40
samples per month . ..

An Acute MCL Violation is Triggered if: -

Any public water system . ..

Has greater than 5.0 percent of the ROUTINE/REPEAT samples
in a month total coliform-positive.

Has any fecal coliform- or E. coli-positive REPEAT sample or
has a fecal coliform- or E. coli-positive ROUTINE sample
followed by a total coliform-positive REPEAT sample.

For a Monthly MCL Violation

-

The violation must be reported to the state no later than the
end of the next business day after the system learns of the
violation.

> The public must be notified within 14 days.?

For an Acute MCL Violation

-

The violation must be reported to the state no later than the
end of the next business day after the system learns of the
violation.

¥  The public must be notified within 72 hours.?

Systems with ROUTINE or
REPEAT samples that are fecal
coliform- or E. coli-positive . . .

Must notify the state by the end of the day they are notified of the
result or by the end of the next business day if the state officeis
already closed.

EPA 816-F-01-035

www.epa.gov/safewater November 2001



Appendix D



@
a

907-695-6095

Garry Bowley

Jun 19 06 09:38a

CE2 Engineers, Inc.

POTABLE WATER JAR TEST EVALUATION FORM

Appendix D - Jar & Pilot Study Logs

- Page | of 44
Date Location Personnel Plant Size and Flow
6/13/2006 Tuluksak W-05-1 Garry Bowley
Water Quality Raw Settled | Filtered Dist Chemical Usage Product Dose mg/l| Jar Testing Procedure |RPM |Time

Turbidity  NTU 0.85 Primary Coagulant Mixing
Color PCU 69 Coagulent Aid Flocculation
pH 7.33 Filter Aid Settling
Alkalinity  mg/l Pre pH Adjustment Ramarks
Hardness mg/! PostpH Adjustment | | | T
Temp F| 36.5° S N D
Fe mg/l 792 |
Mn mt| 0207 | | 4 4
As mg/| I T I e
TDS mgnl 79 L | |
Comments & Notes  After about one hour with the water setting in a one leter beaker it starts to oxidize and change color but has na settiing
e e et eeeeemeeeraeeseseecreememesomseeeatmn A ma o metnamnAeeeeesetceessesasemesenoeentannnn.n—.——— oo oo mo—mmoene e nm e em oo oo oo e oo

Products Tested | Jar |DoselDose] pH | Turbidity [ Turbidity | Color | Floc Size Water Quality mgll Other

No. |mg/lf pl Settled | Flitered | Settled Fe | Mn | As | Alk |Hard
Tuluksak W-05-1 6-13-06
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907-695-6095

Garry Bowley

Jun 19 06 09:38a

CE2 Engineers, Inc.

POTABLE WATER JAR TEST EVALUATION FORM

Appendix D - Jar & Pilot Study Logs

Page 2 of 44

Date Location Personnel Plant Size and Flow
6/13/2006 Tuluksak W-05-2 Garry Bowley

Water Quality Raw Settled | Filtered Dist Chemical Usage Product Doge mg/l| Jar Testing Procedure |RPM|Time
Turbidity NTU] 199 Primary Coagulant Mixing
Color PCU 74 Coagulant Aid Flocculation
pH 7.2 Filter Aid Settling
Alkalinity mg/l Pre pH Adjustment Remarks
Hardness mag/l PostpH Adjustment | | | T
Temp Fl 350 oter | |
Fe mgn| 7.8 O
Mn I I R e e I T
As mg/l I I D e e I D
TDS mghl 8 [ | |

............................................................................................................

.......................................................................................................................................................................................

.................................................

Products Tested | Jar |DoseiDose] pH | Turbidity | Turbidity | Color | Floc Size Water Quality mgll Other
No, |mgl] pl Seftled | Filtered | Settled Fe | Mn | As | Alk [Hard
Tuluksak W-05-2 6-13-06
Jar Test Sheet Page Printsd 6/19/2006




CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM Appendix D - Jar & Pilot Study Logs

Page 3 of 44
Date Location Personnel Plant Size and Flow
b 6/14/2006 Tuluksak W-05-1 Garry Bowley
Water Quality Raw Settled | Filtered Dist Chemical Usage Product Dose mg/l| Jar Testing Procedure [RPM |Time
Turbidity NTU]  0.85 Primary Coagulant Mixing 330{2min
Color PCU 69 Coagulant Aid Flocculation 30{2min
pH 7.33 Filter Aid Settling O|thr
& Alkalinity _mg/l v Pre pH Adjustment Remarks _ [After Smin small pin Floc____
8 Hardness mgl! Post pH Adjustment in beakers #2,3,84 Jars 586 Overdose
3 Temp F|_36.5° Other | .. and maybe 4 stila itle pink ______________
5 Fe mgnl 782 | 0 1 b L retussanraranon et eaenceeeen
Mn mgfll 0287 | e L e eerea e e mmaeaes
As mg/l LT I (S S SUUURORRURP SN S PO
TDS ma/l I R N R
Comments & Notes  After about one hour, with the water setting in a one liter beaker it starts to oxidize and change color but has nosetting, .. ... ..
Looks like 5 mg/lis going to be optimum dose for KmNO4 See pictures 1,283 e s e neae e
Products Tested | Jar DoselDoseﬂ pH | Turbidity | Turbidity| Color | Fioc Size Water Quality mg/| Other
No. |mg/i| ul Seftled | Flitered | Filtered Fe | Mn | As | Alk |Hard
KmNO4 1 2 2.55 0.08 2 small pin | 0.05]|aver Mn Over limit low range test
2 4 0.97 0.08 10 small pin { 0.04{ 0.22 Good settling
316 1.09 0.3 8 small pin | 0.02{ 0.11 Good settling
4 8 0.19 small pin | 0.06] 0.68 Stil A little pink overdose
ig 5110 small pin Overdose KmNO4
3 6 { 12 small pin Overdose KmNO4
e
&

Tuluksak W-05-1 6-14-06

Jar Test Sheet Page Printed 6/19/2006

Jun 19 06 09:39a



CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM Appendix D - Jar & Pilot Study Logs

p.b

807-695-6095

Garry Bowley

Jun 19 06 09:39a

Page 4 of 44

Date Location Personnel Piant Size and Flow

6/15/2006 Tuluksak W-05-1 Garry Bowley Pilot

Water Quality Raw Settled | Fiitered Dist Chemical Usage Product Dose mg/l| Jar Testing Procedure |RPM|Time
Turbidity NTU| 0.88 Primary Coagulant Mixing 320{2min
Color PCU 72 Coagulant Aid Flocculation 30/30min
pH 7.4 Filter Aid Settling 0[30min
Alkalinity _mg/l v Pre pH Adjustment Remarks |Started with 5 mg/l KMnQ4 ___
Hardness mg/l Post pH Adjustment i’.‘.?.”.l?.’?.?.@@.[P.'I‘..f?!.?!f!i.”.}ﬂ?!‘.fﬁ‘.’ﬂ?ﬂ-n
Temp F| _36° Other down to 30 rpm for 30 min then back up _
Fe mgh] _ 7.98 to 330 rpm and added 80/20 Stern Pac
Mn mg/| 0.302 Arctic Floc 12100 let run on high 2 min___
As mgn| 15 then down to 30 rpm for 2 min then down_
DS mg/l 80 to 10 rpm for 20 min let ssttle 30min

........................................................................................................................................................

..................................................................................................................................................................................

Products Tested | Jar |DoseiDose| pH | Turbldity | Turbldity| Color | Floc Size Water Quality mg/l Other
No. {mg/l{ pl Settled | Filtered | Filtered Fe | Mn | As | Alk [Hard
KMnO4 Dose mg/l 1 51 5 0.32 0.06 0 Medlum | 0.02 0
2 5110 0.28 0.06 0 Medium | 0.01 0] 0] 90| 2.79/As no noticeable color change
Stern Pac 80% + 3 5 ] 15 0.42 0.07 3 Medlum | 0.04] 0.04
Arctic Floc12100 20%| 4 5 1 20 0.46 0.06 0 Medlum | 6.01{ 0.03
Dose pi 5 5 | 25 0.69 0.07 0 Medlum { 0.07] 0.05
6 5 | 30 0.66 0.07 9 Medium ] 0.03{ 0.08
Tuluksak W-05-1 6-15-06
Jar Test Sheet Page Printed 6/17/2006
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907-695-6095

Garry Bowley

Jun 19 06 09:38a

Appendix D - Jar & Pilot Study Logs

CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM Page 5 of 44

Date Locatlon Personnel Plant Size and Flow

6/16/2008 Tuluksak W-05-2 Garry Bowley

Water Quality Raw Settled | Filtered Dist Chemical Usage Product Dose mg/l| Jar Testing Procedure |RPM|Time
Turbidity NTU| 4.08 Primary Coagulant Mixing 330/2min
Coler PCU 88 Coagulant Aid Flocculation 30{2min
pH 7.1 Filter Aid Settling 0)1hr
Alkalinity _mgh| 74 Pre pH Adjustment Remarks = Added KMnO4 and SP+AF
Hardness mg/l| 3.05 Post pH Adjustment 80/20 blend at the same time ran on high
Temp Fl_37 Other ... for 2. min down to 30 rpm 2min then down
Fe mgMl 78 | 1 0 .. eetrerarnnararean.s 10,10rpm 25minlet settle for 1hr good
Mn moll 0336 | e pin flo In all jars heaver in lower dose
As mg/l T IR I S N lars 1,283 after settiing jars 586 left
DS mag/l 68 suspended floc and pluged gelman filter

Comments & Notes

...........................................................................................................................................................

........................................................................................................................................................................................

........................................................................................................................................................................................

Products Tested | Jar DoselDosef pH | Turbidity | Turbidity] Color | Floc Size Water Quality mgil Other
No, |mgil| pl Settied | Flitered | Flitered Fe | Mn | As | Alk [Hard
KMnO4 = mg/l dose 1 5 | 8 0.66 0.06 0 medium | 0.02] 0.28)d/r
2 5 1 10 1.1 0.05 0 medium | 0.21{ 0.23{d/r
3 5 | 12 0.57 0.05 13 medium 0} 0.48d/r
Stern Pac + Arctic 4 6 | 14 0.77 0.06 16 medium Q[ 0.58(dIr
Floc 12100 = yl 5 5 ] 16 0.67 0.05 15 medium | 0.02{ 0.73|d/r
3] 5 | 18 1.37 0.07 5 medjum 0] 0.8ldr
Tuluksak W-05-2 6-16-06
Jar Test Sheet Page Printed 6/17/2006
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Appendix D - Jar & Pilot Study Logs

CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM Page 6 of 44
Date Location Personnel Plant Size and Flowr
6/1772008 Tuluksak W-05-1 Garry Bowley
Water Quality Raw Settted | Filtered Dist Chemical Usage Product Dosemgt | Jar Testing Procedure  [RPM [Time
Turbidity NTU| 0.86 Primary Coagulant Mixing 330(5min
Color PCU 70 Coagulant Aid Flocculation 30{5min
pH 7.33 Filter Aid Flocoulation 10,25min;
Alkalinity ~ mg/l Pre pH Adjustment Settling 0} 1hr
Hardness Post pH Adjustment Remarks: Mixed a blend of feric sulfate
Temp F r Other and arctic floc 12100 80720 24 grams
Fe _mgdl 795 Ferric Sulfate to 8 grams Arctic floc12100
Mn mgA|  0.31 and started jar test with axygen oxidized
As mgA 15 waterformddizaﬁonlusedairwnpmsor
TDS 80 and 3/8 copper tube with multiple 1/6” holes
Uv254 (A) D/R drilled in i let run for 1 hr in 5gal bucket
Comments & Notes Al this did was tum he water a Ittle darker red brown and cloudy didn't read any of the jars because their wasnt any floc formation it didnt
work at all
Turbidity | Tu True -
Products Testad | & ?nogfbﬁfd P | settied | romead Color | Floe Size . ¥ [ e | A Uvass Other
Fermic Sulfate Plus 1 6 DR DR DR None | OR | DR |DR| DR | DR D/R
Arctic Floc 12100 2 9
80720 blend 3 12
4 15
5 18
6 21
Tuhuksak W-05-1 6-17-06 .
Jar Test Shest Page Printed 6/1772006
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Appendix D - Jar & Pilot Study Logs

CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM Page 7 of 44

Dake Location Personnel Plant Size and Flow

8/17/2008 Tuluksak W-05-2 Gacry Bowley

Wator Qualky | _Raw | Setled | Filtersd | Dist | _Ghemical Usage Product | Dossmgll | Jar Testing Procedure  TRPWTime
Turbidity NTU 521 Primesy Coagulant Mixing 330 | 2min
Color PCU Coagulant Ald Oxidization  With Air 1hr
pH 74 Fitter Aid Flocculation 30 | 2min
Alkalinity  mgA Pre pH Adjustment Floccutation 16 125min
Hardness mg/l Post pH Adjustment Settling 0_{30min
Temp F 65° Other Remarks: Toaok the water left in 5 gal.
Fe mgfl]  9.42 bucket from yesterday and injected air used
M mgAl 0331 3/8 copper tube with multiple 1/16” holes
As mgil 35 drilled in it let run for 1hr and transferred
DS mgn| 70 into jars started test using Stem Pac plus
UVZ54 (A) 0.0168 Arctic Floc 12100 80720 blend

Comments & Notes tave good fioc formation in lower doses but & appears to be Eght in in color and airy the higher dose jars appear to be overdose 20,25 ul

Will see after settling 30 min see pictures 6 & 7

Turbids T f True .
Products Toeted | & [P PP | et | et |_cotey_| Floc Sion [t vty mal__—— Other
Stermn Pac Plus 1 8 115 0.14 0 medum | 0.02 {0.225! DR { D/R | DR | 0.014
Arctic Floc 12100 2 11 227 0.08 0 medium | 0.02 10118 DR | D/R | D/R | 0.012
80/20 Blend 3 14 4.8 0.07 0 medium | 0.1 10243] DR | D/R | D/R | 0.022
4 17 8.32 0.2 12 medium | 0.02 |0174| DIR | D/R | DIR | DR
5 20 11.3 0.07 11 small 00310184! DR | DR | DR | DR
(4] 25 222 0.11 DR coudy DRI DRIDR|DR| DR | DIR Plagged 5pl fiter for 15 mi
Turbidity sample
Tuluksak W-05-2 6-17-06
Jar Test Sheet Page Printed 8/18/2006
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Appendix D - Jar & Pilot Study Logs

CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM Page 3 of 44

Date Location Personnel Plant Size and Flow

&/1872006 Tuluksak W-05-1

Water Quality | Raw | Settied | Filtered |  Dist Chemical Usage Product Dose mgA | Jar Testing Procedure __ JRPM [Time
Turbidity NTU|  0.55 ‘ Primary Coagulant Mixing 330}2min
Color __PCU| 40 29 Coagulant Aid Oxidization 30}30min
pH 72 Filter Aid Flocculation 30i2min
Alkalinity _mgf Pre pH Adjustmant Flocculation 10 30
Hardness  mg Posgt pH Adjustiment Settfing Ojthr
Temp F| a7 Other Remarks: __Started off with 5mg/l KMnO4
Fe mgdl  7.98 mixed on high 2min turned down 1o 30rpm
Mn mgdl 0.375 for 30min to oxidize Fe and Mn turmned rpm
As mgi 35 up and added Stem Pac plus Arctic Floc
TDS mgn| 97 12100_90/10 blend then down to 30rpm
UV254 (A) 0.0389 for2min down to 10rpm for 30min let settle
Comments & Notes | decided to do three jars for each well KMnO4 at 5mod in all jars 5,10,15 il for each well of SP+AF12100 80/10 blend. As soon as | added

KiinC4 to the three jars for well 2 | noticed a difference in the color between wells see pictures (8,9,10,11) also had better floc formation and axidization in the

three jars for well 1 before adding coagulant blend

Turbid Turbidity
Products Tested N*;ﬂbn:;ﬁoﬁd P Satﬂe:y Filtered g:a':r Floc Size |~ mArsQw:lyl? Hard [ uvss Other
KMnO4ismgldose | 1 | 5 | 5 0.27 0.11 0 medium | 0.11 | 0.42 0.0247
21510 0.34 0.08 0 medium | 0.04 | © 0.0173
Stemn Pacplus Arcic [.3 | 5§ | 15 0.37 0.06 0 medium | 0.04 | 0 0.0179
Floc is pl dose 4! 515 See sheet W-05-2
5] 5|10 See sheet W-05-2
8| 5|15 See sheat W-05-2
Tuluksek W-05-1 6-18-068
Jar Test Sheet Page Printed 6/19/2006
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Appendix D - Jar & Pilot Study Logs

Page 9 of 44
CEZ2 Engineers, Inc. POGTABLE WATER JAR TEST EVALUATION FORM :

Date Location Personnel Plant Size and Flow

6/18/2006 Tuluksak W-05-2

Water Quality Raw Settled | Filtered Dist Chemical Usage Product Dose mg/t Jar Testing Procedure RPM |Time
Turbidity  NTU 0.58 Primarv Coagulant Mixing 330|2min
Color PCU 43 31 Coagulant Aid Oxidization 30|30min
pH 711 Filter Aid Flocculation 30{2min
Alkalinity mg/l Pre pH Adjustment Flocculation 10 30
Hardness  maq/i Post pH Adjustment Setiling Ojthr
Temp F 37 Other Remarks: Started off with 5mgfd KMnQO4
Fe mg/l 843 mixed on high 2min turned down to 30rpm
Mn mg/l 0.328 for 30min to oxidize Fe and Mn turned rpm
As mg/l 35 up and added Stem Pac plus Arctic Floc
TDs mg/| 84 12100 90/10 blend then down to 30rpm
UV254 (A) 0.0607 Br2min down to 10rpm for 30min let settie

Comments & Notes

[ decided to do three jars for each well KMnO4 at Smgfl in all jars 5.10.15 pl for each well of SP+AF12100 90/10 blend. As scon as | added

KMnQ4 to the three jars for well 2 | noticed a difference in the color between wells see pictures (8.9.10.11) also had better floc formation and oxidization in the

three jars for well 1 before adding coagulant blend

Products Tested | L |t on |+ | ‘Settes | Fittreq | Coter | P10 % [ Tttt mat Other
KMnG4 is mg/ dose 1 5 5 See sheet for W-05-1
2 5 10 See sheet for W-05-1
Stem Pac plus Arctic 3 5 15 See sheet for W-05-1
Floc is pl dose 4 5 5 0.21 0.06 0 medium | 0.02 | 0.125 0.0204
5 5 10 0.24 0.06 1 medium | 0.2 | 0.265 0.025
6 5 15 0.69 0.05 0 medium | 0.18 | 0.267 0.026
Dradsimbe Tackars | Y27 [Dose|Dose| pH | Turbidity | Turbidity True | o 5o Water Quality mafl P
Tuluksak W-05-2 6-18-08
Jar Test Sheet Page Printed 6/19/2006
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Appendix D - Jar & Pilot Study Logs
CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM Page 10 of 44
Date Location Personne! Plant Size and Flow
671872006 Tuluksak W-05-2
Water Quality Raw Settled | Filtered Dist Chemical Usaga Product Dose mgi Jar Testing Procedure RPM (Time
Turbidity NTU| 0.58 Primary Coagulant Mbdng 330|2min
Color PCU 43 31 Coagulant Aid Oxddization 30} 30min
H 7.11 Filter Aid Flocculation 30}2min
Alkalinity  mg/l Pre pH Adjustment Flocculation 10| 30
Hardness mg/l Post pH Adjustment Settling O{1hr
Temp F 37 Other Remarks: Started off with 5mg/ KMnO4
Fe mgll 843 mixed on high 2min tumed down to 30rpm
Mn mgid| 0.328 for 30min to oxidize Fe and Mn turned rpm
As mg/l 35 up and added Stern Pac phes Arctic Floc
™0S moll 84 12100 90710 blend then down to 30rpm
U254 (A) 0.0607 for2min down to 10rpm for 30min let setle

Comments & Notes ! decided to do twee jars for each well KMnO4 at 5mg/lin all jars 5,10, 15 pl for each well of SP+AF12100 80410 blend. As soon as | added

KinO4 fo the three jors for well 2 | noticed a difference in the color between wellsseep«:tunes {8,9,10,11) also had better floc formation and oxidization in the

three jars for well 1 before adding coagulant blend

{ Tu ity | Turbid; Ti
Products Tested | |5 Dn;td it P | Settion Fitoreg, Color | Floe Size [ M AT el Tvase Other
KMnO4 is mg/l dose 1 5 5 See sheet for W-05-1
2 5 10 See gheet for W-05-1
Stern Pac plus Arclic 3 S 15 See sheet for W-05-1
Floc is il dose 4 5 5 (.21 0.06 0 medium | 0.02 |0.125 0.0204
- 5 5 |10 0.24 0.06 1 medium | 0.02 { 0.285 0.025
8 5 | 15 (.69 .05 0 medium | 0.18 | 0.267 0.026
Tuluksak W-05-2 8-18-08
Jar Test Sheet Page Printed 6/19/2008
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Appendix D - Jar & Pilot Study Logs

CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM Page 11 of 44

Date L ocation Personne Piant Size and Flow
6419/2008 Tuhksak W-05-1 Garry Bowley

Water Quality Raw Settied | Filtered Dist Chemical Usage Product Dose mg/i Jar Testing Procedure RPHM [Time
Turbidity NTU 0.58 Primary Coagulant . Mixing 330|2min
Color PCU| # Coagulsnt Aid Oxidization 18|30min
pH 7.15 ‘ Filter Aid Flocculation 30)|2min
Akalinity Pre pH Adjustment Flocculation 10{15min ,
Hardness __mg/l Post pH Adjustment Settfing 0thr i‘
Temp Fl _3r Other Remarks: _ Started with KMnO4 5 mg/l. ;
Fe m 8.1 alf jars mixed SP + AF12100 70/30 blend i
Mn mgil  0.376 and did three jars for each wel
As mghl 15
TDS m 96
UV254 (A) 0.0182

Comments & Notes Had good floc in all three jars for each well 2 floc smaller than well 1

Products Tested ,:::WDosdD?:d PH Tm T:i'::i'g g::r Floc Size Fe M:V m;soud:?;(m:ard Uv2s4 Other
Kiin(4 dose mgh 1 5 5 0.38 0.07 \] medium | 0.02 10.375| dfr | dfr | dir | ooos
2 5 {10 0.58 Q.11 5 medium { 0.07 |0.164| dfr | d/ir | dir [0.0072
3|15 ]15 0.8 0.11 5 medium | 0.04 10.155) d/ir | dfr | dir |ooos4
Stern Pac plus Arclic
‘\Floc12100 dose yl .
Tuluksak W-05-1 6-19-06
Jar Test Sheet Page _____ Printed 6/22/2006
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Appendix D - Jar & Pilot Study Logs

CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM Page 12 of 44

Date Location Personnel Plant Sze and Flow

6/19/2006 Tuluksak W-05-2 Garry Bowley

Water Quality Raw Setthed Fittered Dist Chemical Usage Product Doge mgfl Jar Testing Procedure RPH |Time

TJurbidity NTU 0.6 Primary Coagulant Mixing 330/|2min
Color PCU| 43 Coagulant Aid Oxidization 18{30min
LPH 71 Filter Aid Flocculation 30|2min
Alkalinity mg/ . Pre pH Adjustment Flocculation 10j15min
Herdness mg/ Post pH Adiustment Setfling Olthr
Temp F Kra Other Remarks: Started with KMnO4 5 mg/l
Fe mgdl 843 all jars mixed SP + AF12100 70/30 blend

Mn moft| 0.328 and did three jars for each well

As mgn| 35

DS mgl| 84

UV254 (A) 0.0399

Comments & Notes Had good floc in all three jars for each well 2 fioc smaller than well 1

DosdDosq Turbidity | Turbidi ) -

Products Tested | = mga| pi P | settied | riterod | cotex | Flo¢Size TEETH T he | AL v Tovms Other
KMnO4 dose mg/l 41 5 5 04 0.08 13 small {0.05]0638} dir | dir | dr |o.oose

51 5 110 Q.57 0.18 9 small | 0.04 10.448) dfr | dr | dr {ooves

5 5 {15 .73 0.07 12 small ] 0.07 10485] dir | dir | dir {o0.00es
Stern Pac plus Arctic
Floc12100 dose i
70430 blend

Tuluksak W-05-2 6-18-06 .
Jar Test Sheet Page_ Printed §/22/2008




Appendix D - Jar & Pilot. Study Logs

" CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM Page 13 of 44

N Date Location Personnel Plant Size and Flow
6/19/2008 Tuluksak W-05-1 Garry Bowley

Water Quality Raw Settled | Filtersd Dist Chemical Usage Product Dose mpgl Jar Testing Procedure  {RPM [Time

Turbidity NTU] 058 Primary Coagulant Mixing a30}2min
Coldr PCU 41 Coagulant Aid Oxidization 18{30min
pH 7.15 Fitter Aid Flocculation 30{2min
Abcalinty  moh Pre pH Adjustment Flocculation 10{15mi
Hardness _ mgh Post pH Adjustment Settling Oi1hr
Temp F 37 Other Remarks: Started with KMnO4 5 mg/t
Fe mg/l 8.1 all jars mixed A CH + AF12100 80/20
Mn mgl] 0.376 blend and did far test to find optimum dose
As mgl| 15 for well 1
TDS mgAl 98
UV254 (A) 0.0182

Comments & Notes As soon as | added the KMnO4 to the jars the water tumed pinkasifitwasanaverdosalusedthesamewaterfmmmisnwmingsted
but decided to run test anyway had good floc with KMnO4 water siayed a litte bit pink until | added A C H blend will retest tomorrow

Jar DooelDoeﬂ pH | Turbidity | Turbidity | True Water Quality
Products Tested No.wmgﬂ il Settied | Fittered | Color | T1°°S28 5o T3in [ As | Alk | Hard | ovass Other
KMn04 dose mgh 1 5 5 0.53 0.15 32 medium | 0.01 10.012] dr dir dfr dfr
2 S | 10 0.28 0.07 31 medium ] 0.03] 0 dffr | dr | dfr | 0005
. 3 5 | 15 0.18 0.07 26 medium | 005; O dir | dr { dir | 0004
A C H plus Arclic 4 5 1 20 02 0.1 5 medium | 002} O dr | dir ¢ dir dr
Floc12100 dosa il 5185125 012 0.1 10 medium | 0017 O dir | dr | dir | ax
= 80720 blend 6 5 130 0.12 0.08 15 medium | 0.01 0 dfr dr d/r dr
a
v
M
(]
W]
®
N
o
N Tuluksak W-05-1 6-18-06 A
5 Jar Test Sheet Page Prirded 6/22/2006
jn
h
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Appendix D - Jar & Pilot Study Logs

CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM Page 14 of 44
Date Location Personnel Plant Size and Flow
6/20/2006 Tuluksak W-05-1 Garry Bowley
Water Quality Raw Settled | Filtered Dist Chemical Usage Product Dose mgfl Jar Testing Procedure RP# |Time
Turbidity NTU| 0.8 Primary Coaguiant Mbding 330[2min
Color PCU| 42 Coagulant Aid Oxidization 15|30min
pH 7.21 Fiiter Aid Mixing 330|2min
Alkalnity mg/ DR Pre pH Adjustmernt Flocculation 12{20min
Hardnese maf|] DR Post pH Adjustment Settfing 0}30min
Temp F ar Other Remarks: Started with cold water in
Fe mg 8.1 jars added KMnO4 had small pin fioc but
Mn mgA] 0.378 it didn't oxidize ss well as when it is heated
As mag/l 15 to 50" then added ACH plus Arctic Floc
DS mgll 94 _ 12100 80/20 biend ]
UV254 (A) 0p135 p.0Z»
Comments & Notes
el e Bl e o Il L e e s
KMnD4 mg/ dose 1 5 10 0.78 0.07 2 small 0.01 g dir dfr dfr | 0.0165 {will read UV254 again after
215115 0.53 0.09 20 small 1 002] @ dir | dfr | dir |0.0185|setting in jars over night
3 5120 0.48 0.1 3 small 0 0 dr | df | dir |o00124
ACH plus AF12100 '
80/20 blend yl dose
1 0.0142
2 0.0141
3 0.0122
ksak W-05-1 6-20-06
Jar ot Shogt Page Printed 6/22/2008
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CE2 Engineers, Inc.

POTABLE WATER JAR TEST EVALUATION FORM

Appendix D - Jar & Pilot Study Logs

Page 15 of 44
Date Location Personnel Plant Size and Flow
6/20/2006 Tuluksak W-05-2 Garry Bowley
Water Quality Raw Settled | Filtered Dist Chemical Usage Product Dose mghi Jar Testing Procedure RPHM {Time
Turbiddy NTU 0.6 Primary Coagulant Mixing 330|2min
Color PCUl 42 Coagulant Aid__- Oxidization 15{30min
pH 7.21 Fitter Aid Mixing 330[2min
Alialinity mg/l] DR Pre pH Adjustment Flocculation 12{20min|
Hardness mgdl D/R Post pH Adjustment Settfing 0130min,
Temp F 37" Other Remarks: Started with cold water in
Fe mgll 844 added KMnO4 had small pin floc but
Mn mgl]  0.341 # didn't oxidize as well as when it is heated
As mgh| 15 to 50° then added ACH pius Arclic Floc
TDS mgdl 84 12100 80720 blend
UV254 (A) 0.0269
Comments & Notes
Jar |Dose| H | Turbid Turbidi True Water
Products Tested | o, | mgn T P | et | mitered | cotor | oS0 ee T i s | Ak | o Other
KMnO4 mg/l Dose 45|10 0.57 0.11 18 small | 0 | 0 | DR | DR | DR |00108|Wi read UV254 again after
5 5 | 15 0.76 0.13 3] small 0 g DR | DR | D/R | 0.0151|seting in jars over night
ACH Pius AF12100 6 ] 5120 0.9 0.07 19 small 1004 O { DR | DR | DR [00123
80720 blend pl Dose
4 0.0099
5 0.0142
6 0.012
Tuluksak W-05-2 6-20-06
Jar Test Shest Page Printed 6/22/2008
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Appendix D - Jar & Pilot Study Logs

CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM Page 16 of 44
Date jLocation Parsonnel Plant Size and Flow
6/21/2008 Tuluksak W-05-1 Garry Bowley
Water Quality Raw Settled | Filtered Dist Chemical Usage Product Dose mgi Jar Testing Procedure  [RPM [Time
Turbidity NTU| 127 ' Primary Coagulant Mixing KmnO4 330{2min
Color PCU| 35 Coagulant Aid Oxidization 15{30min
7.217.5_| cokdiwarm Filter Aid Mbdng ~ ACH+AF12100 | 330|2min
Alkalinity mgll DR Pre pH Adjustment __ |None Flocculation 12|15mi
Hardness DR Post pH Adjustment _|None Settfing 0/30min
Temp Fl 37 Other Remarks: __ Started with KMnGO4 mixed
Fe mgl|  9.09 it then let it oxidize and then added ACH
Mn mgll  0.361 plus Arctic Floc 12100 90/10 blend
As mg/1| D/R(15)
TDS madl 101
Uv2s4(A) | 0.0201
Comments & Notes  Builds good floc and settles fairly fast
Turbid Turbidi True ¥
Products Tested | o 1?7:_050074 P | sottiod | Fittorod Color_| P90 Stz8 [T T A oLl vzt Other
KMnO4 Dose mg/l 1151517857 03 0.07 16 medium | 0.03 |0.188{ D/R | DR | DR | ootes
2 | 5110765 031 0.05 0 medium | 0.01 {0.073| O/R | DR | DR | 0.0128
ACHplus ArticFloc | 3 | 5 | 15 |7.85] 032 0.07 7 medium | 0.03 |0.073| D/R | D/R | D/R | o018t
12100 Dose pl 4] 5 |20 ]765/ 019 0.05 g medium | 0.04 |0.085| D/R | DR | DR | 0.0134
50/10 blend 51 5]|25]|761] 038 0.05 8 medium | 0.02 [0.073] DR | DR | DR | 0.0009
6 | 5 130(762] 03 0.08 o medium | 0 ]0.088| DR | DR | DR {00111
Tuluksak W-05-1 6-21-06
Jar Test Sheet Page Printed 8/22/2006
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CEZ2 Engineers, Inc.

POTABLE WATER JAR TEST EVALUATION FORM

. Appendix D - Jar & Pilot Study Logs

Page 17 of 44

Date Location Personned Plant Size and Flow

621720068 Tuluksak W-05-2 Garry Bowiey

Water Quality Rawr Settled | Filtered Dist Chemical Usage Product Dose mgil Jar Testing Procedure  |RPM [Time
Turbidity NTU| 1.71 Primary Coagulant Mixing KMnO4 312|2min
Color PCcU 38 Coagulant Aid Onxddization 15| 30miny
pH _ 7.4 Filter Aid : Mixing ACH+AF12100 | 312{2min
Alkalinity DR Pre pH Adjustment Flocculation 15|15min
Hardness _mgf| DR Post pH Adjustment Setting 0}30min
Temp Fl 37 Other Remarks: _ Started with KMnO4 mixed

Fe mgAl  9.24 let it oxidize then added ACH plus Arctic

Mn maA| 0.0343 Floc 12100 90/10 biend

mgfl| DR(35)
T0S mgAl 84
Uv254 (A) 0.0375

Comments & Notes 'Mmmema@r‘l()min.itwasshrﬁngtohuiidsmaﬂpinﬁocbutitislighthcolorwellW~05—1 has same size floc but is red in color

{ increased KMn(O4 dose far this well

Jar DoufDoud Turbidity | Turbid True
Products Tested | ) Imga| i e Setﬂei;y me? Color | Fioc Size i umm"% Hard | uvas Other
KMnO4 Dose mg/l 1 {75) 5 {768 o071 0.05 17 large | 0.01 [0.041] O/R | DR | DR | 00212
2 |75] 10 [762] 041 0.1 4 large | 0.01 [0.048] o/R | DR | DR [0.0422
ACH plus ArcticFloc_| 3 | 7.5| 15 |7.57] 0.58 0.04 4 large 0 |0o0x| DR | oR | OR [o0e12
12100 Dose pl 4 1 10| 20}758] o034 0.08 14 large 0 | 0 |om{DOR]| DR | 0024 [Over dose KMnO4
5 | 75|25 {76] 033 0.06 4 large 0o | o | om|omr]| om[oose
6 175} 20 |781] 034 0.06 0 large 0] o |omr|lpomr]|DR|oms
Tuluksak W-05-2 6-21-06
Jar Test Sheet Page Printed 6/22/2006
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Appendix D - Jar & Pilot Study Logs

CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM Page 18 of 44

Date Location Personne{ Plant Size and Flow

6/22/2006 Tuluksak W-05-1 Garry Bowley

Water Quality |  Raw Seftled | Filtered Dist Chemical Usage Product Dose mg/l Jar Testing Procedure  [RPM {Time
Turbidity NTUl  1.02 Primary Coagulant Mixing KMnO4 330{2min
Calor PcUl Coagulant Aid Oxidization 15|30min|
pH 7.4 Filter Aid Mixing  ACH+AF 70/30 | 330[2min .
Alkalinity DR |- : Pre pH Adjustment Flocculation 15{20mi
Hardness mgl] DR Post pH Adjustment Settfing 0} 30min :
Temp F 37" Other Remarka: Started with KMnO4 had
Fe mgi|  9.03 good size floc in all jars addad ACH plus
Mn mgl| 0372 ic floc 12100 tumed speed up to mix !
As mg/l| D/R(15) then down but it didn't build floc as big as
TDS mg/l a9 it was with just the KMnO4 floc goes from
UV254 (A) 0.0203 small to large with increased dose

Comments & Notes  Looks like two much Arclic Floc12100 the floc appears to be coated and stays suspended has very siow seltling in the lighter doses

- -
Products Tested | 1o [t PH o | amores | ot | Floc S [ o oty mal Other
KMnO4 Dose mg#t 11 5| 5 |DR| ases 0.1 11 smail | 0.02 ] 0.04 | DR | DR | DR |o.0151 ;
2| 5] 10|{pmr| 053 0.08 0 0.02 ] 0.064{ DR | DR | DR | 00154 "
3{5015|pm| o063 0.07 0 0 |0.102] DR | DR | DR |o0.0185
ACH plus ArcticFloc | 4 | 5 | 20 [pm| o054 0.08 2 0.02 {0.095} DR | DR | DIR | 0.0138
12100 70430 blend s | 5] 25|DR| o048 0.1 0 0.01 |0.112} DR | DR | DIR | 00168
Dose 6 | 5] 30 |oRr| 03t 0.11 1 large | 0.010.111] DR | DR | DR |o.0205 |
Tuluksak W-05-1 8-22-06
Jar Test Sheet Page_ Printed 6/23/2006
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Appendix D - Jar & Pilot Study Logs

Page 19 of 44
CEZ2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM *

Date Location Personnel Plant Size and Flow
672212008 Tuluksak W-05-2 Garnry Bowley

Water Quality | Raw Settled | Filtered Dist Chemical Usage Product Dose mgil Jar Testing Procedure  [RPM {Time
Turbidity NTU]  1.51 Primary Coagulant Mixing 312§2min
Calor PCU 39 Coagulant Aid Oxidization 15{30min;
pH 74 Filter Aid Mixing ACH+AF 70/30 | 312)2min

kalinity mofl DR Pre pH Adjustment Flocculation 15]20miny
Hardress mgl] DR Post pH Adjustment Setting 0{30min,
Temp F 37 Other Remarks: Started with KMnO4 had
Fe mg/ll 9.1 ood size floc in all jars addad ACH plus
Mn mgAl 0.0344 Arctic floc 12100 tumed speed up to mix
As mgl| DR then down but it didn't build floc as big as
TDS mgftl 88 it was with just tha KMnO4
UV254 (A} 0.0373

Comments & Notes Looks lke fwo much Arctic Floc12140 the floc appears fo be coated and stays suspended has very siow settling in all jars

Trus

Jar Dosef@ H | Turbidity | Turbidity | Viater Quality m
Products Tested No_’mﬂ b1 | Seted | Fiterod | Cotor | 1SR M re T | o T e o vt Other
KMnO4 Dose mg/l 117 5 |om| o087 0.1 21 Small | 0.01 {0.081} DR | O/R | DR | o.ot6
2| 7] 10 |OMR] 044 0.03 0 Small ] 0.01 [0.083] D/R | /R | D/R | a.otes
3| 7115 |OM] 042 0.08 ) Small | 0.02 {0.437] DR | DR | DR |a0121
ACHplusArcticFloc | 4 | 7 | 20 |D/IR] 0.84 0.08 o Small | 0.02{007{ DR |{ DR | DR {aotar
12100 70/30 blend 5| 7 |25|DR| 116 0.1 0 Small | 0.14 {0.089] DR | D/R | DR | 00188
Dose pi 8} 730 |DR| 052 0.1 0 Smail | 0.03[0.101} /R | DR | DR | 0.0304
Tuiukeak W-05-2 6-22-06
Jar Test Sheet Page Printed 6/2372006
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Appendix D - Jar & Pilot Study Logs

Page 20 of 44
CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM :

Date Location Personnel Plant Size and Flow

8/23/2006 Tuluksak W-05-1 Garry Bowley

Water Quality Rarw Settled | Fhtered Dist Chemical Usage Product Dose mpfi Jar Testing Procedure RP#M |Time
Turbidily NTU Primary Coaguiant Mixing KMnO4 330(2min
Color __ PCU| 40 Coagulant Aid Oxidization 15{30min}
pH 74 Fitter Aid Mixing Pax XL-9 +AF | 330}3min
Alkalinity mgn Pre pH Adjustment Flocculation 14 20miny
Hardness _mg/ Post pH Adjustment Settiing 0]30min;
Temp Fl ar Other Remarks: _ Noticed color in the first three
Fe mgl] 6.39 jars was 3 little two pink when [ injected
Mn mg/ the KMnO4 info them so | redued jars 4,56
As mgA| to 4 mg/l and checked rew water iron also
DS mg noticed sfight odor in it.continued jar test
UV254 {A) 0.0265 with Pax XL-9 plus Arctic Floc 90/10 blend

Comments & MNotes HadantofphﬂocwiththeKMnOﬁnall@mgulmeﬁmmmesﬁyedaMebﬂpinkunﬁlaMIaddedthePaxXl.—Splusarcticﬂoﬂzmo

andreducedsgeedhadIargeﬂocafteMOminmslmspeedhassetﬂinduﬁngﬂoow&aﬁmandisclearbetweenﬂoc

. Tu urbid True
Products Testaa | &7 [P ™ | Seton’ | mivms, | ooy | oo Soo g iy ma Other
KmnO4 dose ma/ 1 5 5 .54 0.07 g medium | 0.08 | 0.03 0.0233
2 5 110 1.8 0.08 15 medium | 0.04 | 0.101 0.0215 {Overdose KMnO4
3156115 0.8 0.08 15 mediun | 0.03 10.3684 0.0237 | Overdose KiMnO4
PAX Xi-SplusArclic] 4 | 4 | 20 0.42 0.07 0 large 0.01 §0.168 0.0187
Floc 12100 doss pi 51 4 125 0.6 0.08 Y large 0.03 } 0.352 0.0198
S0/10 blend 8 4 | 30 0.5 0.07 0 large 0.01 |0.093 0.0164
Tuluksak W-05-1 8-23-08
Jar Test Sheet Page Printed 8/23/2006
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Appendix D - Jar & Pilot Study Logs

21 of 44
CEZ2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM Page !
Date {Location Personnel Ptant Size and Flow
6/23/2008 Tuluksak W-05-2 Garry Bowley
Water Quality Raw Settled | Filtered Dist Chemical Usage Product Dose mgil Jar Testing Procedure  {RPM {Time
Turbidity NTU Primary Coagulant Mixing KMnO4 31012min
Color __ PCU Caagutant Aid Oxidization 15|30miry
pH Filter Aid Mixing  PaxXL-9+AF 00410 | 310{2min
Alkalinity m Pre pH Adjustment Flocculation 15[20min
Hardness _mg/l] Post pH Adjustment Settling 0{45min
Termp F Cther Remarka:
Fe mgll 834
Mn mg/l
As mg
TDS mg/l
luv254 (A) 0.0347

Comments & Notes Has good oxidization and pin floc with KMnO4 10min after adding the Pax XL-9 plus AF12100 and mixing it has good floc formation smaller

in fower doses but large in higher dose has settling during mixing and is clear between floc but it also looks like this is going to have some floaters (see picture)

Dosad H | Turbidity [ Turbidi True Water Quafi
Products Testad ;l;r {mgnD:ﬁ P Setﬂe? Fltem‘:!y Color Floc Size " Fe | Mn Asou An)ykmgl%ard UV254 Other
KMnO4 dose mgA 1 715 0.57 0.05 7 smafl 0.02 § 0.07 0.0292
2 7 1 10 05 0.07 ] smafl 0.01 | 0.302 0.0288
3171|145 Q.71 0.16 0 medium | 0.02 | 0.138 0.0264
Pax X1 -6 plus Arctic 4 7 120 0.44 0.07 0 medium 0 0 0.0385
Floc 12100 dose ul 5 7 125 0.87 0.08 0 large .04 10.016 0.0274
90/10 blend 8 1 713 0.68 Q.07 0 large 0031 O 0.0211
Tuluksak W-05-2 6-23-08
Jar Test Sheet Page Printed 68/24/2006
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Appendix D - Jar & Pilot Study Logs

Page 22 of 44
CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM
Date Location Personnel Plant Sixe and Flow
8/24/2006 Tuluksak W-05-1 Garry Bowley
Water Quality Raw Settled | Flitared Dist Water Quality Raw Filtered Jar Testing Procedure RPM [Time
Turbidity NTU| 062 Amimonia {as Ntrogen) | mg/l  0.36 Mixing KMnO4 330)3min
Caolor PCU 40 Dissoived Oxygen mg/ 5.7 Onddization 141 30min
ipH 7.35 mV -13.2 Hydrogen Sulfide mg/ 0.04 Mixing Pax XL-9+AF12100 70/30 | 330{3min
Alkalinity  mgh 80 ) Carbon Diaxoid mafl 45 Floccutation 1420min
Hardness mgt| 278 Settling 0]35min;
Temp Fl ar Remarks: ‘
Fe mg/l 5.01 Ferrous m 2.05
Mn mg/l 0334
As mgdl 15
s mgli82 Cond 178.0ps  Sal 0.1%
UV254 (A) 0.0271 | 1 ~
Comments & Notes Checked raw water quality this moming and noted change in total iron and adjusted KMnO4 dose for jar test
Tu Turbidi -
Products Tested | o7 | P et | s | o | Foc Sae | g e Qo Other
KBAnO4 Dosa mgh 1 4 1 5 17145 082 0.11 5 Small 0 0 | DR | DR | D/R |o0.0218
2 4 | 10 17.18 0.64 0.11 11 Small 0 0 DR | D/R | DR |o.0157
Pax XL-8 Plus Arclic 31 4 1151723] 1.18 D.12 15 Small o 0 |DR| DR | DR |o0ss
Floc 12100 7030 4 4 120173 1.33 0.12 4 Small | 0.04 {0001 D/R { DR | DR {p.0182
blend Dose yi 5 4 |25 17.31 1.91 .21 15 Smalil ) 0 DR | DR | DR j0.0141
[¢] 4 {30729 282 0.25 17 Small 0.04 10.001}| D/R | DR { DIR j0.0162
Tuluksak W-05-1 8-24-08
Jer Test Sheet _ Page Printed 6/26/2005
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Appendix D - Jar & Pilot Study Logs
Page 23 of 44

POTABLE WATER JAR TEST EVALUATION FORM

Date Location Personne] Plant Size and Flow

8/24/2008 Tuluksak W-05-2 Garry Bowley

Water Quality Raw Settled | Filtered Dist Water Quality Raw Filtered Jar Testing Procedure RP# jTime
Turbidity NTU| .89 Ammonia (as Nitrogen) | mgl  0.86 Mbdng KMn(O4 312}3min
Color PCU| 45 Dissolved Oxygen mg# 5.8 Oxidization 14|30min
pH 731 {mV -12.9 Hydrogen Sulfide mgA | 0.02 Mixing Pax XL-9+AF12100 70/30 | 312|3min
Alalinity _mg] 75 Carbon Dioxoid _mgfi 60 Flocculation 14]20miny
Hardness mgl]  3.05 Settling 0{35min
Temp F 7 Remarks:
Fe mgd| 963 IFerrous mod 287
Mn mgdl 0279
As mgll 15
DS mof|83 Cond 179.8ps  Sal 0.1%s
UV254 (A) 0.0279 | |

Commments & Notes Checked raw water quality this moming and started jar test with Pax XL-9 plus Arctic Floc 12100 70430 biend & had small floc and the

setling was a lite slow and a little doudy on the bottom.

Jar [DoselDosel Turbidity | Turbidi True Water Quality m .
Products Tested | o, [mgit| pt P | oettiod | Fitore Color | oo S e TR T ks | Ak | viord Tovasa Other
KMn0O4 Dose mg/l 1 7 5 (7.56 0.6 0.14 20 Small 0 0 | DR| D/R | DR |o.0247
2 7 10 ] 7.7 0.48 0.09 13 Small ¢} [\ DR | O/R | DR |o.0283
Pax XL-S Plus Arctic 3 7 15 {7.77 0.52 0.09 g9 Small 0 a DR IDR} DR | 0035
Floc 42100 70/30 4 7 | 20 17.78 0.96 0.08 14 Smal 0 0 DR { D/R | DR |0.0272
blend Dose pi 5 7 | 251776 1.16 0.09 0 Smal D 4] DR { DIR | D/R |o.0en2
8 7 30 17.78 1.08 0.1 12 Small 0.01 0 DR | DR | DR lom73
Tuluksak W-05-2 6-24-06
Jar Test Sheet Page Printed 6/26/2006




Appendix D - Jar & Pilot Study Logs
) Page 24 of 44
0 CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM
R Date Location ‘ Persontiel Plant Size and Flow
672572008 Tuluksak W-05-1 Garry Bowley
Water Quality | Raw | Setfied | Filtered | _Dist Water Quality Raw | Treatsd Jar Testing Procedure RPM [Time |
Turbidity NTU{ Q.17 Ammonia {as Nitrogen) mgh Mixing KMnO4 330|3min
Color PCUl 35 Dissoived Oxygen mg# Oxidization 14} 30min|
pH 7.35 |mV_-13.1 ~_|Hydrogen Sutfide mg/1 Mixing Pax XL-9+AF12100 80720 | 330{3min
Alkalinity _mg/l 90 ) Carbon Dioxoid _mg Flocculation 14125mvin
Hardness mgh] 279 Settiing 0{40min
Temp ¥ 35 Remarks:
Fe mgl| 8.84 |Femous mgd DR i
Mn mgh| 0.325 -
As mg/l 15 i
DS mo/| 80  Cond. 198.5us Sal .0 1%
UV254 {A) 0.0281 | |
Comments & Notes Checked raw water quality this morning the iron is back up ta 8.63 mgfl and temp is down 2° NTU is as low as | have seen it on raw water
in this wel. Continued jar test adjusted KMnO4 Dose for higher iron and used Pax XL-8 plus Arctic Floc 12100 80/20 blend bufit preity good floc kind of small
but was clear between it setiling rate is a fittle slow but condenses in the bottom of jars.
B | Turbidi Turbidy True
Products Tested Ju: ‘[:;!J'lj“m‘:rlmﬂ i s«tﬂegy Filws? Color _| Floc Siz8 Fe ur:” aieArst[;t!ykmgilil_m uvass Other
KMnO4 Dose mgh 1 5 5 17.38 0.31 0.08 0 Smaf 0.02 10022 DR | DR | DR (oot
2 5 110 17.38 0.46 Q.07 0 Smadl 0.01 {0.026) DR | DR | DR | aoies
Pax XL-8 Plus Arctic 3 5 115 17.36 044 0.09 a Smafl 0 {0.026) DR | DR | D/R |0.0169
Floc 12100 80720 4 5120735 0.51 0.07 Q Smal 00210029 DR | DR | DR | om1s
Biend Dose i S 5 1251735 0.7 0.08 0 Smali 0041005 DR | DR | DR | 00181
- 8 5 130]73 0.89 0.11 g Small 00210088} DR | DR | DR |o0.0138
T
o
~
[\ :
©
o
o
i
N Tulukszk W-05-1 6-25-08
> Jar Test Sheet Page Printed 6/2672006
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Appendix D - Jar & Pilot Study Logs

POTABLE WATER JAR TEST EVALUATION FORM

Page 25 of 44

Date Location Personnel Plant Size and Flow
6/725/2006 Tuluksak W-05-2 Garnry Bowley
Water Quality Raw Settied | Filtered Dist Water Quality Raw Treated Jar Testing Procedure RPM |Time
Turbidity NTU{ _ 0.19 Ammonia (as Nitrogen) | mga Midng  KiMnO4 312{3min
Color pcul 37 Dissotved Oxygen mgA Oxidization 14| 30min
H 728 |mV -11.8 Hydrogen Sulfide mgA Modng Pax X1L-8+AF12100 80720 | 312{3min
Alkalinity  mgf 75 Carbon Dioxoid Flocculation 14{25min,
Hardness 3.05 Setffing 0]35min
Temp F 35° Remarks:
Fe mgA 9.8 Ferrous
Mn mody 0.277
As mgll 35
TDS mgii 82  Cond. 185.5ps8 Sal .0 1%
UV254 (A) 0.0528 | ]

Comments & Notes checked raw water quality this moming the only difference was the temp down 2° continued jar test using Pax XL-9 plus Arctic Floc 12100

80’20blenditbulltnioeﬁocat&dsetﬁed011t100d

! Turbidity | Turbidi True
Products Tested | = D;;ndw P | oettiod | Eiiterse Color_| Floe Size gt A e Other
KMnG4 Dose magi 1 7 5 {7.58 0.34 0.08 0 Medium | 0.02 |0.022| DR | DR | DR | 00207
2 7 110 {769 0.43 0.07 0 Medium | 0.04 ]0.013] DIR | D/R | D/R {0.0287
PaxXL-GplusArctic | 3 | 7 [ 15]77] os6 0.08 0 Medum | 003| 0 | DR | DR | DR {aotes
Floc 12100 80/20 4 | 7 121773] os8 0.08 0 Medium | 0.02 [0.039{ o/R | DR | DR | oos
blend Dose yt 5 7 1251773 0.68 0.07 Q Medium | 0.0310.018f DR} D/R { DR {o.0173
6 | 7 |30]|775] o075 0.06 0 Medium { 0 10.051] oR | oR | DR |o0.03a
Tuluksak W-05-2 §-25-08 ,
Jar Test Sheet Page Printed 8/26/2006
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Appendix D - Jar & Pilot Study Logs

Page 26 of 44
CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM ¢
Date Location Personnel Plant Size and Fiow
6/26/2006 Tuluksak W-05-1 Garmry Bowley
Water Quality | Raw | Settied | Filtered | Dist Water Quality Raw | Treated Jar Testing Procedure RPM [Time
Turbidfity NTU] 0.28 Ammonia (as Nitrogon) mgA Mixing KMnO4 330/3min
Color Pcul 34 Dissoved Oxygen mgA Oxidization 14| 30niny
744 mV -198 Hydrogen Sulfide mgA Mixing Nalco 8185 330|3min
Akalinity mgA |Carbon Dioxoid mgh Flocculation 14125miny
Hardness mgd ' Settling 0{45min
Temp F 34T Remarks: Started jar test after checking rew
Fe mgil 888 |Femous water this moming the KMnO4 axddizes and forms
Mn mgll 038 lots of pin floc with the dose of Sma/l in this well
As mgi the iron is back up and the temp is down .2" [ fet
TDS mg/] 81 Cond185.0 us Sal 0.1% flocculation run Smin jonger because this is siow
UV254 (A) 0.0311 | | reacting kind of cloudy
Comments & Notes Sedtling rate is a litfle slow floc is small and you won't haveavery(cqgﬁltermnitpkgged up the 5yl syringe fitter about half way through
the sampling :
Jar | Turbidity | Turbidi True Water Qua
Products Tested | o D:ﬁ P saﬂo? Flkem‘:ly Cotor | F10¢ &8 T s l;tlyk"wﬂam uvass Other
KhnO4 Dose mgh 1 51 5 DR} 117 0.08 H Small | 0.03/0.143| DR | DR | DR |aoz18
2 5 + 10 |DRR 0.7 0.08 g Small 00210165 DR | DR | DR | oot
Nalco 8185 Dose 3 5 | 15 |D/R 042 0.07 0 Smalt 0 (005| DR | DR | DR } oot
4 $ | 20 |DR| 069 0.08 0 Smali | 6.04 10.085| DR | DR | D/R | 0.co81
5 5 | 25 | DR 0.57 0.1 0 Small 0.08 {0.085| DR | DR | D/R {00228
8 5 | 30 |DR 0.72 0.15 0 Smaill 0.07 {0432) DR { DR | DR | 0.0246
Tuluksak W-05-1 8-26-06
Jar Test Sheet Page Printed 6/26/2008
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Appendix D - Jar & Pilot Study Logs

Page 27 of 44
CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM

Date Location Personnel Plant Stze and Flow

6/26/2006 Tuluksak W-05-2 Garry Bowiey

Water Quality Raw Settled | Filtered Dist Water Quality Raw Treated Jar Testing Procedure RPH [Time
Turbidity NTU{ 0.17 Ammonia (as Nitrogen) mg/l Mixing KMnG4 310{3min
Caolor PCU 50 Dissotved Oxygen mgi Oxidization 14|30min
pH 738 |mV -15.3 Hydrogen Sutfide mg/ Mixing Nalco 8185 310{3min
Akdlinity mgn Carbon Diaxoid _mgh Flocculation 14120mins
Herdness _mgh Settling 0} 40min
Temp Fl 354 Remarks:  Checked raw water this moming it
Fe mgll 984 (Femous mgd is shout the same as yesterday temp is 4" higher
Mn mg/li  0.354 This well buikis better kooking floc faster than well
As mgfl 05-1 with 8185 in all jars with different doses
TDS 83 Cond 189.1 ys Sal0.1%
Uv254(A) | 0069 | 1

Comments & Notes Setfling rate is a little slow but the water looks clear floc stayed suspended and then seftled down this well will have about twice the filter

run fime with nalco 8185 than W-05-1

Jar [DoselDose] Turbkdity | Turbidi True Water Qual
Products Tested No,lmgll pl P | Coettion | Finered | cotor | 0% St2® s T T | A ] i s Other
KMnO4 Dose mg/i 11715 |0m| 044 0.07 0 Medum { 0.05|0.077| D/R | DR | DR |0a3se
-} 217} 10{DR{ 032 0.07 0 Medum | 0.06 | 0.07| DR | DR | DR {00133
Nalco 8185 Dose pi 317! 15|pm] 053 0.09 0 Medum | 0.02 |0.024] D/R } O/R | D/R | a.o087
4 | 7120lom]| o097 0.1 0 Medum [ 004} O | D/R| DR | DR {aoisi
5 7 t 25 | DR 0.85 01 0 Medum | 0.04 0 DR} D/R | DVR | 0.0057
6 | 7| 30|om| 058 0.15 0 Medum | 0.09 |0.054! D/R | DR | DR {o.caxa
Tuluksak W-05-2 8-28-08
Jar Test Shest Page __ Printed 6/26/2006
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' dix D - Jar & Pilot Study Logs
Appencix Page 28 of 44

POTABLE WATER JAR TEST EVALUATION FORM

Date Location Persaonnel Plant Size and Flow

672712008 Tuluksak W-05-1 Gany Bowley

Water Quality Raw Settied | Filtered Dist Yater Quality Raw Treated Jar Testing Procedure RPM {Time
Turbidity NTU 0.8 L Ammonia (as Nitrogen) Mixing KMnO4 330 2min
Color PCU 41 Dissolved Oxygen Oxidization 151 30miny
pH 725 mV Hydrogen Sulfide magA Mixing Stem Pac Plus Arctic Floc | 330[2min
Alkalinity  mg/l Carbon Dioxoid  mg/l Flocculation 14} 30mmy
Hardness mg/ Settiing ojthr
Temp F 35° Remarks: | didn't ke what was happening in
Fe mgll  11.44 Ferrous the 300 gal tank after adding chemicals so | did
Mn mgn|  0.404 this jar test.
As ma/l
TDS mg/l Cond ps Sal %
UV254 (A) i 1

Comments & Notes AﬁartaidngmedngsitwwldappearthatmeKMnO-idosein&xe@galmkisalituebﬁofmwerdosel

oolorforbothmemltankmnwjarwimﬁmgﬂKmmhavedosemmesanmturbiﬁq{seepMMfortoday}

ooking at turbidity and apparent

Jar loosa‘oosaq pH | Turbldity | Turbidity | True Water Quality m

Products Tested | 1o [mga| pi Settled | Filtered | Cotor | F0¢ Ste =l Other

KMnO4 Dose mg/t 1] 5410 D41 0.08 0 sma
216110 2.99 0.25 0 smail

SP + AF 80720 pl 317110 OVERDOSE {Qdn04
QOut of 300 gal tank 4 10 265 0.08 0 small 0 | 0.09

Tuldkssk W-05-1 6-27-06

Jar Test Sheet Paga Printed 6/28/2006
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Appendix D - Jar & Pilot Study Logs
Page 29 of 44
CE2 Engineers, Inc. PILOT TESTING LOG
Date . {Locatlon Water S8ource Personnel
812712008 Tuluksak W-05-01 Raw Water Garry Bowley
Raw Water Quality Chemicals Used |Dose mg/l Treatment Vessel Information

Turbldity NTU 0.8 KMnO4 5 mgA |Flow Rate GPM
Color PCU] 4 Vessel Description GPMisq ft
pH 7.25 Stern Pac Plus 11 mg/l
Alkalinity mghl Arctic Floc 12100
Hardness mg/ 80/20 Blend
Temp F 35°
Fe ma/t|  11.44 Other Notes | didn't like what was happening
Mn mg/ll 0.404 with the water In the 300 qal tank and did quick jar
As mg/) fost to determine what was going on with the water
108 mg/l In the 300gal tank e
Uv254 (A)

Treatment Process Objective

...............................................................................................

............................................................................................

.......................................................................................................................

8ketch of Test Setup

Tuluksak W-05-1 8-27-08
Pilot Testing Sheet Page Printed 8/28/2008
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Appendix D - Jar & Pilot Study Logs
CE2 Engineers, Inc, PILOT TESTING LOG Page 30 of 44
{S)tart
Date Tima (M)iddle Deacription of Process Step, Test Results, Adjustments
(E)nd
8/27/2008 |3:00pm 45min after stopping mixer took turbldity readings on the three taps on tank
Top NTU 9.67 through 1.24i fitter 0.10
Ptco 307  through .45yl filter 16
Middle NTU 9.67 through 1.2yl filter 0.10
Ptco 382 through .45yl fitter 17
Bottom NTU 8.67 through 1.2yl filter 0.10
Ptco 387 through .45yl fliter 34
5:00pm
Top NTU 4.95 through 1.2l filter 0.28
Ptco 107 through .45l filter 10
Middla NTU 8.85 through 1.2pf filter 0.40
Ptco 200 through .45yl filter 15
Bottorn  |NTU 10.9 through 1.2yl filter 0.62
Ptco 285 through .45yl filter 22
10:00pm
Top NTU 3.10 through 1.2yl fiter 0.10
Middle NTU 4.32 through 1.2ul filter 0,11
Bottom NTU B.08 through 1.2yl filler 0.07
Fe 0.02
Tuluksak W-05-1 6-27-06 .
Pliot Testing Sheet Page Printed 7/2/2008
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Appendix D - Jar & Pilot Study Logs

CE2 Engineers, Inc. PILOT TESTING LOG Page 31 of 44
Date Location Water Bource Personnel
6/28/2006 Tuluksak W-08-1 Garry Bowley

Raw Watar Quality Chemicala Used |Dose mg/l Treatmant Vessel Information
Turbidity  NTU] 0.9 Flow Rale GPM 0.5
Color PCU] 41 Vessel Description GPM/sq Rt
H 7.25 8" X 80" Clear PVC Multi Media 1.5 |GPM/sq ft

Alkalinity  mgA
Hardness _mg/l
Temp Fl 3%
Fe mghl _11.44 OtherNofes s e seeceesenenas .
hﬂn n1 0'404 ............................................................
As 11| O SO oSO
TDS mg/l S S N
UVva54 (A) 0.0268

Treatment Process Objective  To remove Iron,Mangenese, Arsenic and Color

------------------------- L R R LT L L Ty

.........................................................................................
....................................................................

................................................................

.......................................................................................................................................

8ketch of Test Setup

Tuluksak W-05-1 8-28-08
Pilot Testing Sheet Page Printed 77272008
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Appendix D - Jar & Pilot Study Logs
Page 32 of 44

CE2 Enginsers, Inc. PILOT TESTING LOG
(S)tart
Dats Time | (M)iddle Description of Process Step, Test Results, Adjustments
E)nd
8/28/2008 {9:00am Water readings in the 300 gal tank before starting through filter at the threa taps
Top NTU settied 1.94 through 1.2yl filter 0.09

Fe 0.03
Pico 0
Mn 0.454
PH 7.26

Middle NTU settied 2.65 through 1.2yl filter 0,43

Fe 0.03

Ptco O

Mn 0.454

PH 7.18

Bottom  [NTU settied 2.68 through 1.2yl filter 0,12

Fe 0.03

Pico 0

Mn 0.454

PH 7.28

10:30am Started water through filter ran # filter to waste for 15min and took readings

11.00am NTU 0.29

Fe 0.00

Ptco O

Mn_ Over limit low range

PH 7.26

11:18am Checked tap water quality because of Mn being high

NTU 0.35

Fe 0.02

Ptco 31

Mn_ Over limit low range high range 3.4mg/l

PH 6.80

11:30am NTU 0.19

Fe 0.00

Ptco 2

Mn_High range 2.1mgA

PH 7.24

Tuluksak W-05-1 6-28-08

Pllot Testing Shest Page Printed 7/2/2008
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dix D - Jar & Pilot Study Logs
Append Page 33 of 44

CE2 Engineers, Inc. PILOT TESTING LOG
{SarT
Date Time | (M)iddie Description of Process 8tep, Test Results, Adjustments
{E\nd
£/28/2008 [11:00am Raw Water guallty check Time

Uv254 0.0289 1:45pm __ |Out of center tap on tank pushed
NTU 1.02 through 1.2)41 filter
Fo 9.24 NTU 0.09
Ptco 41 Mn 0.052
Mn 0.612 Fe 0.00
PH 7.35 Ptco 0

12:00pm NTU 0.08 2:.00pm INTU0.07
Fe 0.01 Fs 0.00
Ptco 0 Pico 0
Mn 1.2 Mn 0.4
PH 7.21 PH 7.25
Uv264 0.0178 uvas4 D/R

12:30pm NTU 0.07 2:30pm  [NTU 0.07
Fe 0.00 Fe 0.00
Ptco 0 Ptco 0
Mn 08 Mn 0.3
PH 7.26 PH 7.30 ]
UVv254 D/R Uv2s4 D/R

1:00pm NTU 0.07 3:00pm  [NTUOQ.07
Fe 0.00 Fe 0.00
Pico 0 Ptco 2
Mn 0.8 Mn D/R
PH 7.18 PH 7.28
Uv254 D/R Uv254 D/R

1:30pm NTU 0.07 3:30pm  INTU0.07
Fe 0.00 Fe 0.00
Plco 0 Pico 0
Mn 0.8 Mn 0.4 High range
PH 7.18 PH DR
Uv254 DR Uv254 DIR

Tuluksak W-056-1 8-28-08
Pilot Testing Sheet Page Printed 7/2/2008
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Appendix D - Jar & Pilot Study Logs

CE2 Engineers, Inc. PILOT TESTING LOG Page 34 of 44
12712114
Date Time | (M)iddie Descriptlon of Process Step, Test Results, Adjustments
{E\nd
6/28/2008 Tims

4:00pm NTU0.07 6:15pm  |Stopped filter process Alr scour
Fe 0.00 and backwash to try and reduca
Ptco 0 the high Mn level thae filter cleaned
Mn DIR in 2min but ran the treated water
PH 7.28 through for 8min then started filter
Uv2s4 D/R to waste took readings after 10min

4:30pm NTU 0.07 6:30pm _ {NTU 0.07
Fe 0.00 Fea 0.00
Pico 0 Ptco 0
Mn D/R Mn 0.561
PH 726 PH 7.25

> As 3ppb UV264 DIR

5,00pm NTU 0.07 7.00pm NTU 0.07
Fe 0.00 Fe 0.00
Pteo 1 Ptco O
Mn 0.4 Mn 0519
PH 7.28 PH 7.30
UV254 DIR Uvz2s4 DIR

6:30pm NTU 0.07 7:30pm  INTU 0.07
Fa 0.00 Fe (.00
Ptco 0 Ptco 1
Mn 0.8 Mn 0.507
PH DR PH 7.28
UV254 DIR UVv254 DIR

8:00pm NTU 0.07 7:40pm _ |Shut down process
Fe 0.00
Ptco 0
Mn 0.8
PH DR
UV2s4 DIR

Tuluksak W-05-1 8-28-08

Pliot Testing Sheet

Page

Printed 7/2/2008
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CE2 Engineers, Inc.

Apnpendix D - Jar & Pilot Study Logs
PP Page 35 of 44

POTABLE WATER JAR TEST EVALUATION FORM

Daie

Location

Personnetl Plant Size and Flow
872872006 Tuluksak W-05-1 Gary Bowley
Water Qualty Raw Settled | Filtered Dist Water Quality Raw Treated Jar Testing Procedure RP#M [Time
Turbidity NTU| 0.38 Ammonia (as Nitrogsn) mg/l Mixing KMnO4 330|3min
Color PCU 14 Dissohved Oxygen mgh Oxidization 14135min]
pH 7684  |mv Hydrogen Sutfide mgA Mixing Coagutant Blend 330|3min
Akalirily  mgh Carbon Dioxoid mg/l Floccutation 14]30min;
Hardness  mg/l Settiing als
Temp FI 348 Remarks:
Fe mgl| 9.88
Mn mgh 0.8
As mgll 35
TDS mgh| 82
UV254 (A) 0.0369
Comments & Notes Did}artesttodelmvninedoeefornmbsmhmathmmeﬁedNemmehjghefmwwmermmganme
Turbid Turbid True i

Products Tested | " Dn;?ndoﬁd P | settied | Fitaree Color | Flo¢ Stze |-y 2l Uvass Other
KMnO4 Dosa mg/ 11 4 11017611 152 smail
SP+AF 8020 2 1451 101755 0.85 0.07 12 small 0.07 | 0.223
KMnO4 4 | 4 110 1782] 0.24 0.08 0 small | 0.02 { 0.05
ACH+ AF 80/20 5. 5 Overdose | KMnO4

6 1457 10 {7.52 0.5 0.08 0 meditm § 0.02 | 0.022 looks like this will work for
the batch treatment
Tubhuksak W-05-1 8-29-06
Jar Test Sheet Page Prirted 7/2/2006
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Appendix D - Jar & Pilot Study Logs

Page 36 of 44
CE2 Engineers, Inc, PILOT TESTING LOG
Date Locatlon Water 8ource Personnel
62872008 Tuluksak W-05-1 Garry Bowley
Raw Water Quality Chemicals Used [Dose mg/l Treatment Vessel Information

Turbidity NTU{ 0.38 KMnO4 4.22 |Flow Rale GPM 0.5
Color PCU 14 Vesse| Description GPM/sq ft
pH 7.64 8" X 60" elear PVC Multimadia 15
Alkalinity  mg/l ACH plus Arctic Floc 11
Hardness mg/l 12100 80720 blend
Temp Fl 348
Fe mgA|  9.88 OtherNotes  Heated water to 48.6" added the
Mn mghl 0.8 KMnO4 rapid mixed 8min tuned down slow letht
As mofl) 35 oxidize for 35min then added 11mi of ACH + AF.
108 me/] 81 80720 blend rapld mix Smin slow 35min let settle
UV264 (A) 0.0368 overnight

Treatment Process Objective  To Remove lran Manganese,Arsenic and Color to below the MCL

------------------------- L L R R e T e R L)

.........................................................................................

------------------------------------------------------------------------------------------------------------------------------------

.......................................................................................................................................

Sketch of Teat Setup

Tuluksak W-05-1 8-28-08

Pliot Testing Shest Page Printed 7/2/2008
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ix D - Jar & Pilot Study Logs
Appendix Page 37 of 44

POTABLE WATER JAR TEST EVALUATION FORM

Date Location Personnel Plant Size and Flow
&/30/2006 Tuluksak W-05-1 Garry Bowley
Water Quality Rerwr Settted | Filtered Dist Water Quality Raw Treated Jar Testing Procedure RPM [Time
Turbidity NTU 0.67 Ammonia (as Nitrogen) mod Mixing KMnO4 330|3min
Color PCU 30 Disscived Oxygen mg/ Oxidization 14/35min
H 745 Hydrogen Suifide mg/l Mixing Pax XL-9 plus Arctic Floc | 330/3min
Alkalinty mgAl DR Carbon Diaxoid  maA Flocoutstion 70730 blend 14130min|
Herdness mgAl DR Settling 044 5min]
Temp Fi 354 Remarks:  Did jar test to determine dose for
Fe matl 9.6 next batch treatment referred to my notes for best
Mn mgi 0.8 manganesa reduction
As moA 35
TDS mo/i 80
UV254 (A) 0.0298
Commernts & Motes The KMnO4 dose seams to be critical in thig water,
Jar H | Turbid Turbidt True Water m

Products Tested | . Dn;ﬂozﬁ P | Stid | Fiores Color_| Floe Size g e 3020 o Other

KMnO4 Dose mg/i 1 1451 9 {751 1.05 0.17 2 small 0 {024 DR | DR | DR | bm
2 {451 121175 0.68 0.06 0 small 0 0 DRI DRI DR | om [This Iooks_good will use this

Pax XL-8 plus Arclic 3 | 451 15 17.49 0.89 0.1 0 small g Q DRI DR | DR | or |Dose
Floc 12100 70/30
Biend Dose |

Tuluksak W-05-1 6-30-08

Jar Test Shest Page Printed 7/3/2006



JUL-©83-2806 86 :32 AN

Appendix D - Jar & Pilot Study Logs

Page 38 of 44

.18

CE2 Engineers, Inc. PILOT TESTING LOG
{S)tart
Date Time | (M)iddle Description of Process Step, Test Results, Adjustments
(E)nd
6/3072008 Tlme
4:30pm NTU 10.07 7:00pm
Fa 0 Shut Down cleaned tank hauled water and
Ptco |3 and started another balch used XL-9 plus
Mn  10.12 Arctic Floc 12100 70/30 blend
PH 7.82 '
Uvzs4 IDIR
Ag 3
6.00pm NTU {0.07 NTU
Fe 0 Fe
Pico |8 Ptco
Mn (DR Mn
PH 1765 PH
Uv2s4 10.0108 Uv254
As 3 As
5:30pm NTU 10.07 NTU
Fe |0 Fe
Ptco |6 Ptco
Mn D/R Mn
PH 765 PH
UV2s54 |D/R Uv2s4
As 3 As
8:00pm NTU {008 NTU
Fe 0 Fe
Ptco {0 Ptco
Mn 0.092 Mn
PH 17.82 PH
Uvas4 IDR Uv254
As 13 As
8:30pm NTU [0.08 NTU
Fe 0 Fa
Ptco |0 Ptco
Mn D/IR Mn
PH 7.62 PH
UVe54 10.0108 Uv2s54
As 3 As

Tuluksak W-05-1 8-30-08

Pllot Testing Sheet

Page

Printed 7372008
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Appendix D - Jar & Pilot Study Logs

CE2 Enginesrs, Inc. PILOT TESTING LOG Page 39 of 44
_ (S)tart
Date Time (M)iddle Descriptlon of Proceas Step, Test Results, Adjustments
(Eind
8/30/2006 Aftar filter |to wasts for 15min Time :
10:158m NTU [0.12 1;15pm NTU _|0.06
Fe |0.02 Fe 10
Ptco |0 Pico [0
Mn 0.482 Mn D/IR
PH 7.66 Temp: 68.5° PH 7.62
Uv264 [0.0118 Uv2s4 |DIR
As 3 As D/R
10:20am |Sterted water into 185 gal holding tank
10:458m NTU 10.09 2:20pm NTU {0.07
Fe 0.01 Fe |0
Ptco 10 Pieco |0
Mn 0.41 Mn 0.185
PH |7.85 PH |78
UVv254 10.0108 UV254 |D/IR
As 3 As DR
11:30am NTU ]0.07 3:00pm NTU  0.07
Fe {0 Fe |0
Ptco 110 Ptco |3
Mn  10.254 Mn  |0.148
PH ]7.65 PH {783
Uv254 |DR Uvz54 DR
As I3 As__|DR
12:00pm NTU  0.07 3:30pm NTU |o.08
Fa_ 0.0 Fe |0
Plco |1 Ptca 18
Mn__10.21 Mn__|DR
PH |7.62 PH (7.8
UVv254 (DR Uv254 DR
As 3 As D/R
12:30pm NTU  {0.08 4:00pm NTU  10.07
Fe 0 Fa 0
Ptco |0 Ptco |3
Mn 0.208 Mn D/R
PH__7.62 PH |76
UV254 10.0108 Uv2s4 |D/R
As__ 13 As DR
Tuluksak W-05-1 8-30-06
Pllot Testing Shest Page Printed 7/3/2008
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CE2 Enginsers, Inc. PILOT TESTING LOG
Dats Locatlon Water Source Pearsonnel
6/30/2008 Tuluksak W-06-1 Garry Bowley
Raw Water Quality Chemlcals Used |Dose mg/l Treatment Vesssl Information
Turbidity NTU 0.38 KMnQO4 4.22  [Flow Rate GPM 05
Calor PCU 14 Vessel Dascription GPM/sq #t
pH 7.84 8" X 80" clear PVC Multimedia 1.5
Alkalinty  mg/ ACH plus Arctic Floc 19
Hardness mg/l 12100 80720 blend
Temp Fl 346
Fe mp/|  9.66 OtherNotes  Heated water to 48.6° added the
Mn mgn| 0.8 KMnO4 rapld mixed Smin tumed down slow letlt
As mgh| 35 oxidize for 35min then added 11ml of ACH + AF.
TDS mg/l 81 80/20 blend rapld mix 6min slow 3omin letsettle
UV2E4 (A) 0.0369 overnight

Treatment Procesa Objective  To Remove iron,Mangansss Arsenic and Color to below the MCL

...........................................................................................

..........................................................................................

Chemical Oxidation, Coagulation, Seftiement, And Multimedia Flliration

-------------------------------------------------------------------------------------------------------------

(Note: this batch was started late yestersay aftarnoon )

--------------------- #setaveovuannccnnvnslossnnmncenduncesnncansnn b

8ketch of Test Setup

Tuluksak W-06-1 8-30-08
Pliot Testing Sheet Page Printed 7/3/2008
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Appendix D - Jar & Pilot Study Logs

Page 41 of 44
CEZ2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM

Date Location Personnel Plant Size and Flow

7112006 Tuhuksak W-05-1 Gamrry Bowley

Water Quality Raw Settled | Fittered Dist Water Quality Raw Treated Jar Tmpmmm RP#M {Time
Tutbidly NTU| 085 Ammonia (as Nitrogen) | mgn Mixing  KMnO4 330} 3min
Color PCU 37 Dissolved Oxygen mg/ Oxidization 15(35m

7.5 mv Hydrogen Sulfide mgn Mixing XL-8 plus AF 12100 330{3min

Alkalinity  magh DR Carbon Dioxoid  mg/ Floccutation  70/30 blend 14{35min
Haruness DR Settling 0}45min
Temp FI 354 Remarks:
Fe mgll 966 (Ferrous mx
Mn mgi 0.8
As s
TDS 82 Cond ps Sal %
UV254 (A) 0.0267 | 1

Comments & Notes Dumped whatwasmbcedlaﬁeyeﬁerdaycﬁdiarwsthanedmandheatedﬁw&‘

.ﬂﬁswatersmrtstomdtﬁzeaﬁerabaxt and 12 to

2HRofsetﬁng_andredunesthedosemmofﬁ\emumdeaadmnPennanga

nalehadertoaxidizeitbyabo.x1mg& A!soﬁvenﬁ)dn_gofﬁweooagulamblend

in the large vessel is vary important to the water quality

Turbidity | Turbidi T i
Products Teatsd NJ.: mm a Settted. Fllte::iy Cotor | Floc Sizs Feo mw%aw&mgnw Wasa Other
KMnC4 Dosa mg/ 1 5 0.88 0.22 medium DR | DR | DR | pm |KMnO4 Only
Af 12100 dose |4 2 1 512 0.47 0.25 13 small | 0.03 DRI DR | DR | om
Kemiron Pax XL-9 3 S | 12 0.31 0.07 0 small 0 Q DRIDR| DR | om
Plus Arctic Floc12100 | 4 512 1.05 0.7 2 smaf 0 0 |DR|DR! DOR| or |Oneliter out of 300gal tank
70/30 blend Dose il after KMnO4 dose
Tuluksak W-05-1 7-1-06
Jar Test Sheet Page Printed 7/3/2008




Appendix D - Jar & Pilot Study Logs

Page 42 of 44
CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM
Date Location Personnsi Plant Sixs and Flow
71372008 Tuluksak W05-1 Garnry Bowley
Water Quality Raw Settled | Filtered Dist Water Quality Raw Treated Jar Testing Procedure RP# |Time
Turbidity NTU] 038 Arnmonta (as Nirogen) mah Mixing KMnO4 330{3min
Color PCU 51 Dissolved Oxygen mgA Oxidization 14)35miny
762 |mV Hydrogen Sulfide mg/1 Mixing XL-9 Plus AF 75725 blend | 330|3min
Alkalinity mgdl DR Carbon Dioxoid mgA Floctulation 14| 25min
Hardness mgll D/R Settling 0]40ming
Temp Fi 35.2° Remarks:  Dumped the 300 gal tank that was
Fe mgl| 6.97 (Ferrous mgf batch treated Saturday afternoon because it was
Mn mg/ 0.7 cdoudy high trubidity and the Mn level was 0.108
Asg mad 35 like it past didn't bulid good fioc. Checked raw
TDS mgAl 80 Cond s Sal % water quality both wells and a quick jar test
UV254 (A} | |
Comments & Notes
Jar DoulDoeeﬁ pH | Turbidity | Turbldity]  True YWater Quality
Products Tested | no. |mgn| pi Settled | Filtered | Cotor | 7' S22 e T3 T As | Alk | Hard [ivess Other
KMnO4 Dose mgh 1 155] 10 0.89 0.12 6 small 0.1210043| DR | DR | DR
2 155] 15 0.9 0.07 g medium | 0.01 {0.034] D/R | DR | DR
Kemiron Pax XL-8 3 15520 0.94 D.07 0 medium 0 |0045| DR | DIR | DR
Ptus Arctic Floc
12100 Dose ul
Tuluksak W-05-1 7-3-06
Jar Test Sheet Page Printed 7/5/2006
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CE2 Engineers, Inc.

POTABLE WATER JAR TEST EVALUATION FORM

Appendix D - Jar & Pilot Study Logs

Page 43 of 44

Data Location Personne} Plant Size and Flow
7312008 Tuluksak W-05-2 Garry Bowley
Water Qualty | Raw | Settled | Filtered | Dist Water Quality Raw Treated Jar Testing Procedure RPH [Time
Turbidty NTU] 0.51 Ammonia {as Nitrogen) mon Mixing KMnO4 330{3min
Color PCU| 58 Dissolved Oxygen mg/l Oxidization 14]35min
pH 7.8 mV Hydrogen Sulfide mgA Mbdng XL-8 Plus AF 75/25 blend | 330\3min
Alkalinty  _mgil DR Carbon Dioxoid_mg# Floccutation 14/25min
Hardness mgAl DR Settling 0]40rmny
Temp F| 352" Remarks:  Dumped the 300 gal tank that was
Fe mpA|  8.12  |Ferrous mg/l batch treated Saturday afternoon because & was
Mn mgal 08 cloudy high frubidity and the Mn level was 0.108
As mgnl 35 Fke it just didn't bulid good fiec.Checked raw
108 mgl) 82 Cond pS_Sal % water quality both wells and a quick jar test
Uv254 (A) | i
Comments & Notes
Products Tested f: ﬁojﬁ PH Té':u”f gm CT:ll:r Floc Skze — “nWabe;sQuaﬁAtlyk Hard | Gvase Other
KMnO4 Dose mg/l 4 162/ 10 0.48 0.07 1 medun | 0 |0.206] DR | DR | DR
5 {62] 15 0.78 0.08 0 medim | 0 |0.387) DR | DR | DR
Kemiron Pax XL-9 8 |62] 20 1.13 0.09 0 medium | 0 {0323} DR | D/R | DR
Plus Arctic Floc
12100 Dose 4
Tuluksak W-05-2 7-3-08
Jar Test Sheet Page Printed 7/5/2008
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Appendix D - Jar & Pilot Study Logs

CE2 Englneers, Inc. PILOT TESTING LOG Page 44 of 44
{8)tart
Date Time | (M)lddle Description of Process Step, Test Resulta, Adjustments
: (E)nd
7/4/2008 Time
8:30am
5:00pm
Top NTU|[1.67 Settled overnight Bottom NTU|3.48 Settled 1hr
NTU30.1 Through 1.2yl filter NTU10.1 Through 1.2yl filter
Fe] 0.02 Fe| O
Mn|0.127 Mn} 0.11
Pico|8 Through .45pl Ptco|0 Through .45pl
Middle NTU|2.8 Settled overnight
NTU]0.08 Through 1.2yl filter
Fa 0
Mn| 0.11

Ptcof7 Through .45pi

Borrom NTU|5.20 Settied Overnight
NTUj0.08 Through 1.2l filter
Fe 0
Mn] 0.04
Ptco]3 Through .45ul

Changed tha mixer motor mount and ran it on slow speed for 40min it buil mueium slze floc and
dropped out In one hour the water Is clearer than it's besn and the speed that floc dropped is good.

5,00pm
Top NTU|2.84 Settlad 1hr
NTUI[0.1 Through 1.2pl filter
Fe 0
Mn|D/R
Ptco|0 Through .45u]

Middle NTU{1.44 Seltled 1hr
NTU|0.08 Through 1.2yl filter
Fe 0
Mn|D/R
Ptco]0 Through .45ul

Tuluksak W-05-1 7-3-08
Pllot Testing Sheet Page Printed 7/5/2008
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907-695-6095

Garry Bowley

Jun 19 06 09:38a

CE2 Engineers, Inc.

POTABLE WATER JAR TEST EVALUATION FORM

Appendix D - Jar & Pilot Study Logs

Page 1 of 44

Date Location Personnel Plant Size and Flow
6/13/2006 Tuluksak W-05-1 Garry Bowley

Water Quality Raw Settled | Filtered Dist Chemical Usage Product Dose mg/l| Jar Testing Procedure |{RPM |Time
Turbidity NTU 0.85 Primary Goagulant Mixing
Color PCU 69 Coagulant Aid Flocculation
pH 7.33 Filter Aid Settling
Alkalinity  mg/l Pre pH Adjustment Remarks
Hardness mg/l PostpH Adjustment | | | T
Temp FI 36.5° S R
Fe mg/l I D e I
Mn mg| 0297 | | | {4
AS mag/l e I T
TDS mgnl 79 {1 0 T e

.........................................................................................................

........................................................................................................................................................................................

..............................................................................................................................................................................

Products Tested | Jar [Dose{Dose| pH ﬁrbidity "I’urbidlty Color | Floc Size Water Quallty mgl/l Other
No. |mg/| yl Settled | Flltered | Settled Fe | Mn | As | Alk |Hard
Tuluksak W-05-1 6-13-06
Jar Test Sheet Page Printed 6/19/2006
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907-695-6095

Garry Bowley

Jun 19 06 09:38a

CE2 Engineers, Inc.

POTABLE WATER JAR TEST EVALUATION FORM

Appendix D - Jar & Pilot Study Logs

Page 2 of 44

Date Location Personnel Plant Size and Flow :
6/13/20086 Tuluksak W-06-2 Garry Bowley

Water Quality Raw Settled | Filtered Dist Chemical Usage Product Dose mg/l) Jar Testing Procedure |RPM|Time
Turbidity NTUj 1.89 Primary Coagulant Mixing
Color PCU 74 Coagulant Aid Flocculation
pH 7.2 Filter Aid Settling
Alkafinity  mg/l Pre pH Adjustment Remarks
Hardness mg/ PostpHAdjustment | | | T
Temp G Other ... oo eeeeeeeeeeeeee e
Fe mg/l 788 | b e,
Mn mg/l|  0.331 T
As mg/! s | e
DS mt| 68 | |

............................................................................................................

.................................................

.......................................................................................................................................................................................

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Products Tested Jar

DoseDose] pH | Turbidity | Turbidity] Color | Floc Size

. |mgll Settied | Flltered | Settled

pl

Water Quality mgi! Other

Fe

Mn

As | Alk

Hard

Tuluksak W-05-2 6-13-06
Jar Test Sheet

Page

Printed 6/19/2006
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907-895-6095

Garry Bowley

Jun 18 06 09:39a

POTABLE WATER JAR TEST EVALUATION FORM

Appendix D - Jar & Pilot Study Logs

CE2 Engineers, Inc. Page 3 of 44

Date Location Personnel Plant Size and Fiow
6/14/2006 Tuluksak W-05-1 Garry Bowley

Water Quality Raw Settled | Filtered Dist Chomical Usage Product Dose mg/l| Jar Testing Procedure [RPM iTime
Turbidity NTU| _0.85 Primary Coagulant Mixing 330{2min
Color PCU 89 Coagulant Aid Flocculation 30j2min
pH 7.33 Filter Aid Settling Ql1hr
Alkalinity _mg/! Pre pH Adjustment Remarks _ |After Smin small pin Flog_____
Hardness _mg/l Post pH Adjustment in beakers #2,3,&4 Jars 586 Qverdose
Temp Fl_366° Other |............ and maybe 4 stilalitle pink ...
Fe mgh 782 | e L e tetesusannanaamesanannaocoanans
Mn mgll  0.287 1 bl e, .

As mg/l s |
TDS ma/l ® | 1 1  { —— 0

------------------------------------------------

.........................................................
..................................................

............................................................................................................................
............................................................

Products Tested | Jar {DoselDosel pH | Turbidity | Turbldity | Color | Floc Size Water Quality mg/) Other
No. Imafi} ul Settled | Flitered | Filtered Fe | Mn | As | Alk jHard

KmNO4 1 2 2.55 0.08 2 small pin { 0.05]|over Mn Over limit low range test
2 4 0.97 0.08 10 small pin | 0.04] 0.22 Good settling
3 6 1.09 0.3 8 small pin 1 0.02{ 0.11 Good settling
4 8 0.19 small pin | 0.06] 0.68 Stil A little pink overdose
5110 small pin Overdose KmNO4
g | 12 small pin Overdose KmNO4

Tuluksak W-05-1 6-14-06
Jar Test Sheset

Page __

Printed 6/19/2006
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807-695-6095

Garry Bowley

Jun 18 06 09:39a

CE2 Engineers, Inc.

POTABLE WATER JAR TEST EVALUATION FORM

Appendix D - Jar & Pilot Study Logs
Page 4 of 44

Date Location Personnesl Plant Size and Flow

6/15/2006 Tuluksak W-05-1 Garry Bowley Pilot

Water Quality Raw Settled | Filtered Dist Chemical Usage Product Dose mg/l| Jar Testing Procedure |RPM|Time
Turbidity NTU| 0.88 Primary Coagulant Mixing 320{2min
Color PCU 72 Coagulant Aid Flocculation 30{30min

H 7.4 Filter Aid Settling 0[30min
Alkalinity _mgll Pre pH Adjustment Remarks |Started with 5 ma/l KMnQ4 __
Hardness mgll Post pH Adjustment in all jars 330 rpm for 2min then turned ___
Temp Fl__36° Other down to 30 rpm for 30 min then back up__
Fe mg/l| _7.98 t0 330 rpm and added 80/20 Stern Pac___
Mn mgfl) 0.302 Arctic Floc 12100 let run on high 2 min___
As mg/l 15 then dawn to 30 rpm for 2 min then down_
108 mg/l 80 to 10 rpm for 20 min let settle 30min

......................

............................

----------------------------------------------------

..................................................

...............................................................................................................................................................

.................................................................................................................................................................

Products Tested | Jar [Dose{Dose| pH | Turbidity | Turbldity | Color | Floc Size Water Quality mg/l Other
No. |mgit} pi Settled | Flitered | Fiitered Fe | Mn | As | Alk |Hard
KMnO4 Dose mg/! 1 5 5 0.32 0.06 0 Medium | 0.02 0
2 5 |10 0.28 0.06 0 Medium | 0.01 0 0] 90| 2.79]As no noticeable color change
Stern Pac 80% + 3 5 | 15 0.42 0.07 3 Medium | 0.04] 0.04
Arclic Floc12100 20%| 4 5 | 20 0.46 0.06 0 Medium | 0.0110.03
Dose i 5 | 5125 0.69 0.07 0 Medlum | 0.07] 0.05
6 5 |30 0.66 0.07 9 Medium § 0.03] 0.08
I;:uT‘(:::( S\a,z;gf-1 o1e-08 Page Printed 6/17/2006

......................
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907-695-6095

Garry Bowley

Jun 19 06 09:38a

Appendix D - Jar & Pilot Study Logs

CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM Page 5 of 44

Date Locatlon Personnel Plant Size and Flow

6/16/2006 Tuluksak W-05-2 Garry Bowley

Water Quality Raw Settled | Filtered Dist Chemical Usage Product Dose mg/l] Jar Testing Procedure |RPM|[Time
Turbidity NTUl  4.08 Primary Coagulant Mixing 330)2min
Color PCU 88 Coagulant Aid Flocculation 30{2min
pH 7.1 Filter Aid Settling 0jthr
Alkalinity  mgil 74 Pre pH Adjustment Remarks ~Added KMnO4 and SP+AF
Hardness mg/l|  3.05 Post pH Adjustment 80720 blend at the same time ran on high.
Temp Fl__ 37 Other e for 2 min down to 30 rpm 2min then down
Fe mhl 79 1 e veveenennentaane to.10rpm Z5miniet settle far thr good
Mn mol 0336 | e pin floc In all jars heaver in lower dose
As mohl 35 e [ars 1,283 after settiing jars 586 left
TDS mg/l 68 suspended floc and pluged gelman filter

Comments & Notes

.........................................................................................................................................................

........................................................................................................................................................................................

........................................................................................................................................................................................

Products Tested | Jar |[Dose{Dose] Turbldity { Turbidity | Color | Floc Size Water Quality mg/l Other
No. |mg/l] pl Settled | Flltered | Filtered Fe | Mn | As | Alk |Hard
KMnO4 = mg/l dose 1 5 | 8 0.66 0.06 0 medium | 0.02] 0.28]d/r
2 5 {10 1.1 0.05 0 medium ] 0.21] 0.23|d/r
3 5 | 12 0.57 0.05 13 medium 0} 0.48|d/r
Stern Pac + Arclic 4 5 | 14 0.77 0.06 16 medium 0f 0.58/d/r
Floc 12100 = pi L 5 5 | 16 0.67 0.05 15 medium | 0.02{ 0.73|dIr
6 5 | 18 1.37 0.07 5 medlum Q| 0.8ldir
Tuluksak W-05-2 6-16-06
Jar Test Sheet Page Printed 6/17/2006




Appendix D - Jar & Pilot Study Logs

e CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM Page 6 of 44
o Date Location Personned Plant Size and Flow
61712008 Tuluksak W-05-1 Gany Bowley
Water Quality Raw Settled | Filtered Dist Chemical Usage Product Dose mgi Jar Testing Procedure  |[RPM [Time
Turbidity NTU| 0.86 Primary Coagulant Mixing 330;5min
Color PCU 70 Coagulant Aid Flocculation 30{5min
pH 7.33 Filter Aid Floccuation 10125min
Alkalinity mg/l : Pre pH Adjusiment Settling 0l1hr
Hardness  mg/l Post pH Adjustment Remarks: Mixed a blend of ferric sulfate
Temp F 37 Other and arctic floc 12100 80/20 24 grams
Fe mgly 7.95 Ferric Sulfate to 8 grams Arctic floc12100
Mn mof| 0.31 and started jar test with oxygen oxidized
As mg/ 15 vaater for oxidization | used air compressor o
DS mgi 80 and 3/8 copper tube with muttiple 16" hales
UV254 (A BR drilled in it let run for 1 br in Sgal bucket i
Comments & Notes NlthisdidwastumthewateraIi!ﬂedad(erredbmnandcloudytﬁdnheadanyofmejarsbecawemeirwasmmyﬂocfomxaﬁonitdidn\
work at all
Jar [DosdDose pH | Turbidity | Turbidity True . Water Quality m
Products Tested | o |mga| Settied | Filtersd | Color | "¢ 52° FoT3in [ as | Alk | Hard [uvass Other
Ferric Sulfate Plus 1 6 DR D/R DR None |DRIDR|DR|DR| DR | DR
Arctic Floc 12100 2 g
80720 blend 3 12
4 15
5 18
£ 8 21
a
M~
m ar

Tulksak W-05-1 6-17-06
Jar Test Sheet Page Printed 6/17/2006

JUN-23-2886




32 AnM

JUN-23-2866 11

Appendix D - Jar & Pilot Study Logs

CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM Page 7 of 44

Date Location Personnel Plant Size and Flow
8/17/2008 Tuluksak W-05-2 Garry Bowley {

Water Quality Raw Seftled | Filterad Dist Chemical Usage Product Dose mg/l Jar Testing Procedure RP# [Time
Turbiddy NTU]  5.21 Primary Coagulant Mixing 330 | 2min
Color PCU Coagulant Ald Oxidization With Air 1hr

H 74 Filter Aid Flocculation 30 | 2min
Alkalinity  mg/l . Pre pH Adustment Floccutation 10 {25min
Hardness mg/l Post pH Adiustment Settling 0 {30min
Temp F] 865 Other Remarks: Took the water left in § gal.
Fe mg/l] 842 bucket from yesterday and injected air used
Mn mafdl  0.331 3/8 copper tube with multiple 1/46" holes
As mgfi 35 drilled in it let run for 1hr and transferred
TDS mgfl 70 into fars started test using Stem Pac plus
UV254 (A) 0.0168 Arciic Floc 12100 80720 blend

Comments & Notes Have goad fioc formation in lower doses but & appears to be light in in color and airy the higher dose jars appear to be overdose 20,25 pl
Will see afier settling 30 min see pichwes 64 7

Dosd Turbidity | Turbidiy | Trae :
Products Teetad ;:::Imgﬂnﬁd P ] Settiea | Piiterod | Cotor | P26 5% Feo T T aa T Ao T dardTovacs Other
Stern Pac Plus 1 5 115 | 0.14 0| medum | 0.02 |0.225| DIR | DR | DR | 0.014
Arctic Floc 12100 2 11 227 | 006 0 | medum | 0.02 [0.113] D/R | DR | DR | 0.012
80720 Blend 3 14 48 0.07 0| medium | 0.1 ]0243] DR | DR | DR | 0.022
4 17 8.32 02 12| medium | 0.02 |0.174] DR | DR | DR | DR
5 2 113 | o007 T small | 0.03 |0184] DR | DR | DR | DR
8 25 222 0.11 DR__| cloudy | D/R | DR | D/R | DR | D/R | D/R |Pkigged 5l fiter for 15 mi
Turbidity sample
Tuluksak W-05-2 6-17-06
Jor Test Sheet Page_____ Printed 6/18/2006
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Appendix D - Jar & Pilot Study Logs
CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM Page 8 of 44
Date Location Personnel Plant Size and Flow
&/1872006 Tuluksak W-05-1
Water Quality Rawr Settied Fittered Dist Chemical Usage Product Dose mg/l Jar Testing Procedure RPM |Time
Turbidity NTU| 055 Primary Coagutant Mixing 330}2min
Color PCU 40 28 Coagulant Aid Oxidzation 30| 30mire
pH 72 Fitter Aid Flocculation 30:2min
Akalinity  mgl Pre pH Adjustmant Flocculation 10 30
Hardness magfl Post pH Adjustment Settiing of1hr
Temp F 37 GCther Remarks: Started off with Smgl KMn0O4
Fe mgl|  7.98 mixed on high 2min turned down to 30rpm
Mn mgA|  0.375 for 30min to oxidize Fe and Mn turned rom
As mgh 35 up and added Stem Pac plus Arctic Floc
DS mgn| 97 12100 50/10 blend then down fo 30rpm
Uv254 (A) 0.0383 for2min down te 10rpm for 30min let settle

Comments & Notes | decided to do three fars for each well KMnO4 at 5mgl in all fars 5,10,15 pl for each well of SP+AF12100 90/10 blend. As soon as | added

K!.mmmﬂ)etmee}amforwellz | noticed a difference in the color between wells see pictures (8,9,10,11) also had better floc formation and oxidization in the

thres jars for well 1 before adding coaguiant blend

37T AnM

11z

JUN-23—-2B806

Turbedi u i
Products Tested NJ:?'D";?:D;TB‘ P Sm im (.:r:l‘:r Floc Size Fe Hl:” m;squ( Hard | uvzse Other
KMnO4ismgidose | 1 | 5| 5 0.27 0.11 g medium | 0.11 | 0.42 0.0247
2] 5]10 0.34 0.08 0 medium | 0.04| o 0.0173
Stem PacplusArctic |.3 | 5 | 15 0.37 0.06 0 medium | 004 | 0 0.0179
Floc is pl dose 4|55 See sheet W-05-2
5] 5|10 See sheet W-05-2
6 | 5115 See sheet W-05-2
Tuluksak W-05-1 6-18-06
Jar Test Sheet Page Printed 6/18/2006
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Garry Bowley 907-695-6095

Monday, June 19, 2006 1.01 PM

CE2 Engineers., Inc.

Appendix D - Jar & Pilot Study Logs
Page 9 of 44

POTABLE WATER JAR TEST EVALUATION FORM

Date Location Persoennel Plant Size and Flow

6/18/2006 Tuluksak W-05-2

Water Quality Raw Settled | Filtered Dist Chemical Usage Product Dose mgfl Jar Testing Procedure RPM |Time
Turbidity  NTU 058 Primary Coagulant Mixing 33012min
Color PCU 43 31 Coagulant Aid Oxidization 30)30min
pH 711 Filter Aid Flocculation 30{2min
Alkalinity magfl Pre pH Adjustment Flocculation 10 30
Hardness mg/! Post pH Adjustment Settiing Ojthr
Temp F 37 Other Remarks: Started off with 5mgd KMnO4
Fe mg/| 843 mixed on high 2min turned down to 30rpm
Mn mg/l| 0328 for 30min to oxidize Fe and Mn turned rpm
As mg/i 35 up and added Stem Pac plus Arclic Floc
TDS mg/| 84 12100 90/10 blend then down to 30pm
UV254 (A) 0.0607 or2min down to 10rpm for 30min let settle
Comments & Notes | decided to do three jars for each well KMnO4 at 5mafl in all jars 5.10.15 pl for each well of SP+AF12100 8010 blend. As soon as | added

KMnQ4 1o the three jars for well 2 | noticed a difference in the color between wells see pictures (8,9.10,11) also had better floc formation and oxidization in the

three jars for well 1 before adding coagulant blend

Jar Turbidi Turbidi Tru ali
Products Tested | lr)nOQSIT D:?e PH Strztt)t'ielttiy FJZfe'ZY Color | F10¢ Size Fe anate;sq ] lgkmg:ard w25 Other
KMn(4 is mg/l dose 1 5 5 See sheet for VWW-05-1
2 5 10 See sheet for WW-05-1
Stem Pac plus Arctic 3 5 15 See sheet for W-05-1
Floc is pl dose 4 5 5 0.21 0.06 0 medium | 0.02 [ 0.125 0.0204
5 5 10 0.24 0.08 medium | 0.02 | 0.265 0.025
6 5 15 0.69 0.05 0 medium | 0.18 | 0.267 0.026
Denddssnte Toebard Jar |Dose|Dose| pH | Turbidity | Turbidity True Efmve Cva Water Quality ma/l PR
Tuluksak W-05-2 B8-18-06
Jar Test Sheet Page Printed 6/19/2006
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Appendix D - Jar & Pilot Study Logs

CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM Page 10 of 44

Date Location Personnel Plant Size and Flow

6/18/2006 Tuluksak W-05-2

Water Quality | Raw | Setfied | Filtered | Diat Chemical Usage Product Dosemgl |  Jar Testing Procedure  |RPM [Time
Turbidity NTU 0.58 Primary Coagulant Mixing 33012min
Color PCU 43 31 Coagulant Aid Oxidization 30| 30min

H 7.11 Fitter Aid Floceculation 30| 2min
Alkalinity  mg/l . Pre pH Adjustment Flocculation 10| 30
Hardness mg/l Post pH Adiustment Setfling O{1bhr
Temp F 37 Other Remarks: Started off with 5mg/A KMnO4
Fe _mgll 8.43 mixed on high 2min tumed down to 30rpm
Mn mgi| 0.328 for 30min to oxidize Fe and Mn turned pm
As mg/l 35 up and added Stemn Pac pius Arclic Floe
DS mgnl 84 12100 90/10 blend then down to 30pm ;
UV254 (A) 0.0607 for2min down to 10rpm for 30min lef settle {

Comments & Notes ldeddedmdoﬂmejsrsforeanhv.ellKMnMatSmgmnalljam5,10.15plforeechwellof$P+AF1210090/10Nend.Assoonasladded
K&tn0O4 to the three jars for well 2 I noticed a differance in the color between wells see pictures (8,9,10,11) alsohadbeﬁerﬂochrmaﬁmandoxidizaﬁon in the
three jars for well 1 before adding coagulant blend '

Tu ity | Tu # True
Products Tested :: 1;;?;0:;“1 i S;:‘I:;y Fim Conl‘or Floc Size Fe Mt:” m;sqm':lyk Hard | uv2se Other
KMnO4 is mg/l dose 1 5 5 See sheet for W-05-1
2 5 10 See sheet for W-05-1
Stern Pac plus Arctic 3 5| 15 See sheet for W-05-1
Floe iz pl dose 4 5 5 0.21 0.06 0 medium | 0.02 [ 0.125 0.0204
5 5 | 10 .24 0.08 1 medium | 0.02 | 0.285 0.025
8 5 15 0.69 0.05 0 medium | 0.18 | 0.267 0.026
I W-052 86-18-
e o — ——




:36 AM

11

JUN—-23-20086

Appendix D - Jar & Pilot Study Logs

CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM Page 11 of 44
Date Location Personne! Plant Size and Flow
6/18/2006 Tuluksak W-05-1 Garry Bowley
Water Quality | Raw | Settled | Filtered [ Dist Chemical Usage Product Dose mg/i | Jar Testing Procedure _|RPM [Time
Tucbidity NTU 0.58 Primary Coagulant : Mixing 330|2min
Color pcul 41 Coagulant Aid Oxidization 18[30min
pH 7.15 Filter Aid Flocculation 30[2min
Akalinity _mgh Pre pH Adjustment Flocculation 10|15min
Hardness _ mg/l Post pH Adjustment Settfing olahr
Temp Fl 37 Cther Remarks:  Started with KMnO4 5 mg/l
Fe mgf 8.1 alt jars mixed SP + AF12100 70/30 blend
Mn mail  0.378 and did three jars for each well
As mghl 15
TDS mgl] 95
UV254 (A) 0.0182
Comments & Notes Had good floc in all three jars for each well 2 floc smaller than well 1
Turbidity | Turb Ti
Products Tested :aot Dosdm:ﬁ e Settled Hh'rde':ly Color | Fl0€ SiZ8 = “:v m;soud:\tl):(m:ard UvIse Odher
Kiin04 dose mgA 9 5 5 0.38 0.07 Y medium { 0.02 10.375{ dir | dir dr | 0.006
2 5 | 16 0.58 0.1 5 medium | 0.07 [0.164| dfr | dir dr | 0.0072
3 5 | 15 0.8 0.11 5 medium | 0.04 10.155| dfir | dfr dr ]0.0054
Stern Pac plus Arctic
Floc12100 dose yl
Tuluksak W-05-1 6-19-06
Jar Test Sheet Page Printed 6/22/2006
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Appendix D - Jar & Pilot Study Logs
Page 12 of 44

POTABLE WATER JAR TEST EVALUATION FORM

Date Location Personne} Plant Size and Flow
6/18/2008 Tuluksak W-05-2 Garry Bowley
Yater Quality Rave Settled | Filtered Dist Chemical Usage Product Dose mg/i Jar Testing Procedure  |RPH [Time
Turbidity NTU 0.8 Primary Coagulant Mixing _ 330/2min
Color PCU 43 Coagulant Aid Oxidization 18}30min
H 7.1 Filter Aid Flocculation 30]2min
Alkalinity mg/ Pre pH Adjustment Flocculation 10115min
Hardness mgi Post pH Adustment Settling Ojthr
Temp F Ir Other Remarks: Started with KMnO4 5 mag/
Fe mgh 8.43 all jars mixed SP + AF12100 70/30 blend
Mn mgil 0.328 and did three jars for each well
As 35
TDS 84
UV254 (A) 0.0398
Comments & Motes Had good floc in all three jars for each well 2 floc smaller than weil 1
- [DoseDosd pH | Turbidity | Turbidf True . i
Products Tested | |*F o]t | Settied | Fitored | Cotor | F10° 570 p T a1 Hard | uvzse Other
KMn04 dose mg/ 4 5 5 04 0.06 13 small {00510638| dr | dir | dir jc.ooes
5 5 10 0.57 0.18 9 small 0.04 10448 dir dir dfr {o0.00885
(°] 5 15 .73 0.07 12 small 0.07 10.485| drr dir d/r | 0.0088
Stermn Pac plus Arctic
Floc12100 dose yl
70/30 blend
Tuluksak W-05-2 6-18-08
Jar Test Sheet Page Printed 6/22/2006
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Appendix D - Jar & Pilot Study Logs

CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM Page 13 of 44

Date Location Personnel Plant Size and Flow
671972008 Tuluksak W-05-1 Gamry Bowley

Water Quality | Raw | Seitled | Filtered | Dist Chemical Usage Product Dose mp/l | Jar Testing Procedure __|RPM [Time
Turbidity NTU| 058 Primary Coaguiant Mixing 330{2min
Color PCU 41 Coagulant Aid Oxidization 18{30min

H 7.15 Filter Aid Flocculation 30)2min
Akalinty mg/ Pre pH Adjustment Flocculation 10}15miny
Hardness__mgf Post pH Adjustment Settling ol1hr
Temp FI 3r Other Remarks: _ Started with KMnO4 5 mg/!
Fe mg/| 8.1 all jars mixed A C H + AF12100 80/20
fn mgh| 0.376 blend and did jar test to find optimum dose
As mpd| 15 for well 1
TDS mghtl 96
Uv254 (A) 0.0182

Comments & Notes As soon as | added the KMnO4 to the jers the water turmed pink as if it was an over dose | used the same water from this momings test

but decided to run test anyway had good floc with KMnO4 water stayed a litle bit pink until | added A C H blend will retest tomorrow

Jar [DoselDose Turbidity | Turbidr True Water
Products Tested | /o Fmgn pl PH | Setiod | Fittorod | cotor 7% 52 T3 R | A e Tovase Other
Kin04 dose maA 11 5] 5 0.63 0.15 2 medium § 0.01 j0.092] df | dr | dfr | an
2 5 | 10 028 0.07 31 medium | 0.03 0 dir dr dfr | -0.005
: 3] 515 0.16 0.07 26 medium | 0.05] 0 | dfr | dr | dfr | -0004
A C H plus Arctic 4 | 5120 0.2 0.1 5 medium | 002§ G df | dir { dfir drr
Floc12100 dose 4l 5| 5125 0.12 0.1 10 medium | 001} O | d/fr | dr | dir | ar
80/20 blend 6| 5|30 0.12 0.06 15 medium [ 0011 a | dr | dir | dr | er
Tuluksak W-05-1 6-13-06 A
Jar Test Sheet Page__ Prirded 6/22/2006
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Appendix D - Jar & Pilot Study Logs

POTABLE WATER JAR TEST EVALUATION FORM

Page 14 of 44

Date Location Personmnel Plant Size and Flow
6/20/2006 Tuluksak W-05-1 Garry Bowley
Water Quality | Raw Settled | Filtered Dist Chemical Usage Product Dose mgfl Jar Testing Procedure  |RPM [Time
Turbidity NTU|! 0.8 ' Primary Coaguiant Modng 330{2min
Color PCU 42 Coagulant Aid Oxidization 15| 30miny
pH 7.2% Fter Aid Mibding 330|2min
Alkaknity _mg/ DR Pre pH Adjustment Flocculation 12}20min
Hardness mgf D/iR Post pH Adjustment Settling 0{30min
Temp F r Cther Remarks: Started with cold water in
Fe mg/l 8.1 jars added KMnO4 had small pin fioc but
Mn mgAi 0.378 it didn't oxidize as wefl as when & is heated
As mg/i 15 to 50" then added ACH plus Arctic Floc
TDS ma/l 84 P 12100 80/20 biend ’
UV254 {A) 00135 P02
Comments & Notes
el s B e e Il e e o e R
KiAn04 mafl dose 1 5 10 078 0.07 2 small Q.01 0 dir dir dir | o.0166 \will read UV254 again after
2 5 15 0.53 0.09 20 small 0.02 Q dir dfr di | 0.0185 |setting in jars over night
3 5120 0.48 0.1 3 small 0 J dr § dfr | dir (00124
ACH plus AF12100 )
80/20 blend il dose
4 00142
2 0.0141
3 0.0122
Tuluksak W-05-1 6-20-06 .
Jar Test Sheet Page Printed 6/22/2006
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POTABLE WATER JAR TEST EVALUATION FORM

Appendix D - Jar & Pilot Study Logs

Page 15 of 44
Date Location Personnel Plant Size and Flow
67202008 Tuluksak W-05-2 Garry Bowley
Water Quality Raw Settied | Filtered Dist Chemical Usage Product Dose mg/l Jar Testing Procedura_ [RPM [Time
Turbidity NTU| 06 Primary Cosguiant Mixing 330|2min
Color PCUl 42 Coagulant Aid Oxadezation 15130min
H 7.21 Filter Aid Mbdng 33012min
Alkalinity mgll  DO/R Pre pH Adjustment Flocculation 12120min
Hardness mg/l D/R Post pH Adjustment Settfing 0130min
Temp F 37" Other Remarks: Started with cold water in
Fe mgl| 8.44 {fars added KMnO4 had smali pin floc but
Mn mgl]  0.341 # didn't oxidize as well as when it is heated
As mgh 15 {to 50° then added ACH plus Arclic Floc
TDS mgfi 84 12100 80720 blend
UV254 (A) 0.0269
|Comments & Notes
Product Jar |Dose| H | Turbid Turbid True Water Quai
Tested MHo. | mgf D:Td i Setﬂedity F]lherei;y Color Floc Sze Fe | Mn AsQu :!ykmgﬂﬂard uv2s4 Other
KMnO4 mg/l Dose 4} 5|10 0.57 0.11 18 small 0 0 | DR | DR | D/R | 0.0108|Wil read UV254 again after
5 5 115 0.76 0.13 6 gmall 0 a DR | DR | D/R {00151 setting in jars over night
ACH Plus AF12100 6 | 5120 0.8 0.07 19 small 0.04{ 0 | DR | DR | DR |o006123
80/20 blend pl Dose
4 0.0099
5 0.0142
8 0.012
Tuluksak W-05-2 8-20-06
Jar Test Sheet Page Printed 6/22/2006
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Appendix D - Jar & Pilot Study Logs
Page 16 of 44

POTABLE WATER JAR TEST EVALUATION FORM

Date Location Parsonnet Plant Size and Flow
82112008 Tuluksak W-05-1 Garry Bowley

Water Quality Raw Settied | Filtered Dist Chemical Usage Product Dose mg/i Jar Testing Procedure  [RPM [Time
Twbidity NTU| 1.27 ' Primary Coagulant Mixing KmnO4 330{2min
Color PCU| 35 Coagulant Aid Oxidization 15|30miny

7.2/7.5 | coldiwarm Filter Aid Mixing ACH+AF12100 | 330|2min
Alkalinity  mgi1| DR Pre pH Adjustment  |Nane Flocculation 12|15miny
Hardness mgll DR Post pH Adjustment  |None Setifing 0|30min
Temp Fl 37 Other Remarks:  Started with KMnO4 mixed
Fe mgdl  9.09 it then let it oxidize and then added ACH
Mn mgh| 0.361 plus Arctic Floc 12100 90410 blend
As mgi| D/R(15)
DS mg| 101
UV254 (A) | 0.0201
Comments & Notes  Builds good floc and settles fairly fast
Turbidity | Turbidi T

Products Tested | L°" ?njfo;d P | gettiod Filtersd | _Cotor | F10¢ Stze 5 W | s AT e v Other

KMnO4 Dose mg/l 11 5] 51{757] 03 0.07 16 medium | 0.03 [0.188] O/R | DR | D/R | 0.0149
2 | 5 |10j785f 0.31 0.05 0 medium | 0.01 |0.073| D/R | DR | DR | 0.0129
ACHplusArcticFloc | 3 | 5 | 15 |785] 032 0.07 7 medium | 0.03 |0.073] D/R | DR |-D/R | 0.0161
12100 Dase p 41 5 |2]}765 018 0.05 0 medium | 0.04 10.085| D/R | DR | DR {00134
90/46 blend 51 5 ]25(761 036 0.05 8 medium | 0.02 {0.073| DR | DR | DR | 0.0000
6 | 5 |3]762] 03 0.08 0 medium | 0 {0088 DR | DR { DR | 00111
Tuluksak W-05-1 6-21-06 )
Jar Test Sheet Page Printed 8/22/2006
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POTABLE WATER JAR TEST EVALUATION FORM

Page 17 of 44

Date Location Personned Plant Size and Flow
67212006 Tuluksak W-05-2 Garry Bowley
Water Quality vRaw Settled | Fittered Dist Chemicai Usage Product Dose mg/l Jar Testing Procedure  |[RP# [Time
Turbidity NTU] 1.71 Primary Coagulant Mixing KMnO4 312)2min
Color PCU 38 Coagulant Aid Oxidization 15] 30min
pH 7.4 Filter Aid Mixing ACH+AF12100 | 312|2mmn
Alkalinity DR Pre pH Adjustment Flocculation 15{15min
Hardness mgll DR Post pH Adjustment Setting 0}30min
Temp 37 Other Remarks: _ Started with KMnO4 mixed
Fe _mgdl  9.24 let it oxidize then added ACH plus Arctic
Mn mgi| 0.0343 Floc 12100 9040 blend
As mgil| DIR(35)
TDS mght B4
UV254 (A) 0.0375
Comments & Notes WimtheKLmo#aﬂgMOmin. i was starfing to buikd small pin floc but it is light in color well W-05-1 has same size floc but is red in color
l increased KMnO4 dose for this well
Jar Doagfooa Turbid Turbid True i
Products Tested | o Imgn pltf o sm:y Flltm:ctiy Cotor | Floc Slze I “mmnﬁmg:m Uvzse Other
KMnO4 Dose mg/l 1 1751 5 1766 0.71 0.05 17 large 0.0110041{ DR | DR | D/R | a.0z12
2 | 75| 10 [762] 041 0.1 4 large 0.01 10.048] /R | DIR | D/IR | 0.0422
ACHplus ArcticFloc | 3 [ 757 15 (757] 058 0.04 4 large 0 10.002] DR | DR | DR |o0212
12100 Dose @i 4 1101 20 ;758 034 0.08 14 large 0 0 | DR { DR | DR | 0.024 |Over dose KMnO4
5 |75} 25176 4.33 0.06 4 large 0 0 | DR DR | DR |ooige
§ | 7.5} 30 {761 0.34 0.08 o lrge 0 0 DR | D/R | D/R | 0.013
Tuluksak W-05-2 6-21-06
Jar Test Sheet Page Printed 6/22/2006
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Appendix D - Jar & Pilot Study Logs

CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM Page 18 of 44

Date Location Personne{ Plant Size and Flow

6/22/2006 Tuluksak W-05-1 Garry Bowley

Water Quality Raw Settied | Filtered Dist Chemical Usage Product Dose mgi Jar Testing Procedure RP#M |Time
Turbidily NTU| 1.02 Primary Coagufant Mixing KMnO4 330{2min
Color PCU 37 Coaqulant Aid Oxidization 15]30min;
pH 7.4 Filter Aid Mixing ACHHAF 70/20 | 330)|2min
Alkalinity mga DR - ) Pre pH Adjustment Flocculation 15{20miny
Hardness mgd| DR Post pH Adjustment Settling 0|30miny
Temp Fl  ar Other ' Remarks: _ Started with KMnO4 had
Fe mgil 8.03 good size floc in all jars addad ACH plus
Mn mgid| 0.372 ic fioc 12100 tumed speed up to mix
As mg/l] DR{15) jthen down but it didn't build floc as big as
TDS mgA o9 it was with just the KMnO4 floc goes from
UV254 (A) 0.0203 small to large with increased dose

Comments & Notes  Looks like two much Arctic Floc12100 the floc appears to be coated and stays suspended has very siow selthing in the lighter doses

Products Tested | ¢ mgi| ut & Tw Tém g;u:r Floc Stzp | AT AR Al s Other
KMnO4 Dose mgA 1 ] 5 |DR 0.85 0.1 11 small 0021004 | D/R | DR | DR |o0.0151
21 5|10 |DR| 053 0.08 0 0.0210.064f DR | DR | DR |0.015¢
3 5 15 1 DR 0.63 0.07 0 0 (01028 DR | DR | D/R |0.0185
ACH plus Arctic Flioc 4 5120 DR 0.54 {3.08 2 0.02 10.095 DR | DIR | D/IR | 0.0136
12100 70/30 blend 5 51 25 | DR 0.49 0.1 0 0.01 {01121 DIR { D/R | O/R | 0.0188
Dose yd 8 5 1 30 |DR 0.31 0.11 1 large 0.01 10111 DR [ OVR | D/R |o0.0z05
Tuluksak W-05-1 6-22-08
Jar Test Sheet Pagse Printed 6/23/2006
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Page 19 of 44
CEZ2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM g
Date Location Personnel Plant Size and Fiow
672212008 Tuluksak W-05-2 Garry Bowley
Water Quality Raw Settled | Filtered Dist Chemicai Usage Product Dosea mgit Jar Testing Procedure  |RPM |Time
Turbidity NTU|  1.51 Primary Coagulant Mixing 312{2min
Color PCU 39 Coagulant Aid Oxklization 15} 30mini
7.4 Filter Aid Mixing ACH+AF 70/30 | 312|2min
Alkalinity mgh] DR Pre pH Adjustment Flocculation 15| 20miry
Hardness  mgtf DR Poet pH Adjustment Setiling ol 30min
Temp F 37 Cther Remarks: Started with KMnQ4 had
Fe mgl, 9821 good size floc in all jars addad ACH plus
Mn mgfl 0.0344 Arctic floc 12100 tumed speed up to mix
As mgil DR then down but it didn't build floc as big as
TDS gyl B8 it was with just the KMnO4
U254 (A) 0.0373

Comments & Notes Looks like two much Arclic Floc‘lzmomeﬂocappmrstobecoatedaw\dstayssuspendedhasverymsenﬁngin all jars

Jar H | Turbid Turbid| True . Water Quaiity m
Products Tested No. mgfl| i F Settla:y Filter\:iy Color Floc Size Fe | Mn | As ;tlyk glclllard Uv254 Other
KMnO4 Dose mgfl 11715 |DR| 087 0.1 21 Small | 0.0110.081} D/R | D/R | D/R | 0016
21 7 {10 |DR}] 041 Q.08 0 Smait |} 0.09 |0.093]| D/R | D/R | D/R | o.0168
31 7115 |IDMR{ 042 0.08 0 Small |} 0.02 10.137] DR | DR | D/R {a.0121
ACHplusArcicFloc | 4 | 7 | 20 IDR| 084 0.08 a Small_} 0.021007] DR | DR | DR {ao137
12100 70/30 blend 5 {7 125 |DR| 1.16 0.1 0 Small | 0.1410.086] DR | D/R | D/R | 0.0188
Dose pi 6 { 7 |30 IDR] 052 0.1 o Smalt ) 0.03 0.101] VR | DR | DR | 0.0304
Tuluksak W-05-2 6-22-06
Jar Test Sheet Page Printed 62372006
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Page 20 of 44
CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM :
Date Location Personneil Plant Skze and Flow
8723/2008 Tuluksak W-05-1 Garry Bowley
Water Quality | Raw Settied | Fiitered Dist Chemical Usage Product Dose mg/i Jar Testing Procedure  |RPM | Time
Turbidily NTU Primary Coagquiant Mixing 330{2min
Color PCU 40 Coagulant Aid Oxidization 15130min
7.4 Filter Aid Mixing Pax XL-8 +AF 3303min
kalinty mgA Pre pH Adustment Flocculation 14| 20miry
Hardness mg/l Post ptf Adjustment Settling Q1 30miny
Temp F r Cther Remarks: Noticed color in the first three
Fe mg/l 6.38 jars was a litfe two pink when | injected
Mn mafl the KMnOM4 info them so | redued jars 4,56
Ag mg/l to 4 ma/l and checked raw water iron also
TDS mg/i noticed sfight odor in it continued jar test
UV254 (A) 0.0265 with Pax XL-9 plus Arctic Floc 90/10 blend

Comments & Notes Had a lot of pin floc with the KMnO4 in all jars put the first three stayed a Bttle bit pink until after | added the Pax XL-9 plus arctic fioc 12100

and reduced speed had large floc after 10min on slow speed has settiin during flocculation and is clear between fioc

. T U P =
Products Tesied | 1 | oo PH | T ed | s | ooy, | P00 S0 o e Qualiy gl Other
KmnO4 dose mg/ 1151 s 0.54 0.07 a medium | 0.06 | 0.03 0.0233
2] 51|10 1.8 0.08 15 | medium | 0.04 |0.101 0.0215 |Overdase KMnO4
315115 0.8 0.08 15 | medium | 0.03 |0.384 0.0237 | Overdose KMnO4
PAX XL-SplusArctic| 4 | 4 | 20 0.42 0.07 0 large | 0.01 | 0.168 0.0187
Floc 12100 dose pl 51 425 06 0.09 o large | 0.03 | 0.352 0.0199
90/10 blend 6| 4|30 0.5 0.07 0 large | 0.01 | 0.093 0.0184
Tuluksak W-05-1 6-23-08
Jar Test Sheet Page Printed 8/23/2006
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21 of 44
CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM Page 2l

Date \Location Personnel Plant Size and Flow

6232006 Tuluksak W-05-2 Garry Bowley

Water Quality | Raw | Settled | Filterod |  Dist Chemical Usage Product Dosemgll | Jar Testing Procedure __|RPM [Time
Turbidity NTU Primary Coagulart Miing KMnO4 310}2min
Color PCU Coagulant Aid Oxidization 15|30min
pH Filter Aid Mixing Pax XL-8+AF 90410 | 310|2min
Alalinity _mg/ Pre pH Adjustment JFtocculation 15|20min
Hardness _mg/l| Post pH Adjustment Settiing 0}45min
Temp F Cther Remarks:
Fe mgl| 834
B ma/l
As mgh
TDS mg/
UV254 (A) 0.0347

Comments & Notes Has good oxidization and pin fioc with KMnO4 10min after adding the Pax XL-8 plus AF12100 and mixing it has good floc formation smaller

mmel'dosesbutlargehhigherdosehassenﬁngduringmixinaandisclearbetweenﬂocbmitalsoboksIiksthisisgo{ngtoha\fesomeﬁoatem(seepidure)

Dose Turbid Turbid True Water Qualt
Products Tested Jr:,r nlgguzﬁ PH Sa'lﬂe:v Fibwei:ly Color | F10¢ S8 | AsQu 3 Hard | Uvess Other
KMnO4 dose mgh 1 7 5 0.57 Q.05 7 smafl Q.02 §{ 0.07 0.0282
2 7 1 10 0.5 0.07 4] smail 0.01 | 0.302 0.0286
3 7 | 15 Q.71 0.16 a medium | 0.02 0.138 0.0264
Pax X1-9 plus Arctic 4 7 | 20 0.44 0.07 0 msdium 0 0 0.0385
Fioc 12100 dose yi 5 7125 0.87 0.08 0 large 0.04 10.016 0.0274
80710 blend 6 | 713 0.68 0.07 0 lalge (003§ O 0.0219
Tuluksak W-05-2 6-23-06
Jdar Test Sheet Page Printed 6/24/2006
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Page 22 of 44
CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM
Date {ocation Personnel Plant Size and Flow
82472006 Tuluksak W-05-1 Garry Bowley
Water Quality | Raw Settlod | Filtered Dist Water Quality Raw Filtared Jar Testing Procedure RPM [Time
Turbidity NTU}] 0.62 Ammonia (as Nitrogen) | mgh 0.36 Mixing KMnO4 330)3min
Color PCU{ 4D Dissoived Oxygen mg/l 5.7 Onddization 14{30min
pH 735 | mv-132 Hydrogen Sulfide mg/1|  0.04 Mixing -~ Pax XL-9+AF12100 7030 | 330|3min
Alkalinty mgfl 90 ) Carbon Dioxoid mgA 45 Floccutation 14|20min
Hardness mght| 279 Settling’ 0{35min|
Temp F Ir Remarks:
Fe mgll 501 IFerrous m 208
Mn mgfll  0.334
As mgft 15
DS mgl82 Cond 178.0 s  Sal 0.1%
UV254 (A) 00271 | 1
Comments & Notes Checked raw water quality this morming and noted change in total iron and adjusted KMnO4 dose for jar test
I Turbidity | Turbidr T R
Products Tested JN:r ?njoji‘d & Settledly Fittoced. Color_| F1o% S22 =5 umauﬂm Hard | vzse Other
KMnO4 Dose mg/ 11 415|715 o062 0.11 5 Small 0 0 | DR | DR | DR |oazis
2 1 4}110}7.18] 0.4 0.11 11 Smail 0 0 | DR | DR | DR {o.01s7
PaxXL-8PiusArctic | 3 | 4 | 15 (723] 1.19 0.12 15 Small 0 0 | DR | DR | DR |o.0168
Floc 12100 7030 4 | 4 120173] 133 0.12 4 Small | 0.04 {0.001; O'R | DR | D/R | p.01e2
blend Dose yl 51 4257311 1.9 0.21 15 Small 0 0 | bR | DR | DR | 0.0141
6 | 4 | 30)720f 262 0.25 17 Small_| 0.04 |0.001| D/R | DR { DR |a.0182
Tuluksak W-05-1 6-24-06
Jar Test Sheet Page Printed 6/26/2006
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CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM

Date Location Persoanel Plant Size and Flow

&24/2008 Tuluksak W-05-2 Garry Bowley

Water Quality [ Raw Settled | Filtered Dist Water Quality Raw Filtered Jar Testing Procedure RPM |Time
Turbidity NTU| 0.89 Ammonia (as Nitrogen) | mgn  0.96 Midng KMnO4 312}3min
Color PCU|l 45 Dissotved Oxygen mgi 5.8 Oxidization 14|30min;
pH 731 {mv 129 rogen Sulfidemgh|  0.02 Mixing PaxXL-9+AF12100 70730 | 312|3min
Akalinity mgill 75 Carbon Diaxoid _mgh 80 Flocculation 14{20min
Hardness mgdl  3.05 Settling 0]35min
Temp Ff 3ar Remarks:
Fe mgll 9.63 [Fermous 287
Mn mgdl 0279
As mgAl 15
TDS maA{83 Cond 179.8 s  Sal 0.1%s
UVZ54 (A) 0.0279 | I

Comments & Notes Checked raw water quality this morming and started jar test with Pax X1- plus Arctic Floc 12100 70/30 blend i had small floc and the
setifing was a litle slow and a littte cloudy on the bottom.

Tor Turbedity | Tarbidity | True Water Quality m
Products Tested | | r?no;ﬁw P | etiod | Fitorod | Cotey | FlocSiz8 e T | & | A | Hem [ Othec
KMnO4 Dosemg! | 1 | 7 | 5 |756] 06 0.14 20 Smal | 0 | 0 | O/R | DR | DR |omer
2| 7110]77] 048 | 009 13 smal | 0 | o | DR | OR | DR |ouzss
PaxXLOPlusArctic | 3 | 7 | 15 |777] 052 | o009 3 smal_ | 0 | 0 |DR|OR| DR |oms
Floc 12100 70430 4 | 7 | 20|778] o096 | o0 14 Smal_ | 0 | 0 |DR|DR| DR |owrm
blend Dose pil 5| 7 [ 25]776] 116 | o0 0 smal_ | 0 | 0 |DR| DR | DR |oges
6 | 7 | 3017.78] 1.06 0.1 12 Smal_|0.01| 0 | O/R | DR | DR |00
Tuluksak W-05-2 6-24-06
Jar Test Sheet Page_____ Printed 6/26/2006
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. Page 24 of 44
CEZ2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM

Date Location Personnel Plant Size and Flow

6252008 Tuluksak W-05-1 Garry Bowley

Water Quality Raw Settled | Filtered Dist Water Quality Raw Treated Jar Testing Procedure RP#M [ Time
Turbidity NTU| 0.17 Ammonia (as Nitrogen) mof Mixing KMnO4 330!3min
Color PCU 35 Dissoived Oxygen mgh Oxidization 141 30min|
pH 7.35 1mV -13.1 " |Hydrogen Suifide Mixing Pax XL-9+AF12100 80720 |  330i3min
Alkalinity  mgfl S0 Carbon Dioxoid _mg/ Flocculation 14]25min
Hardness  mgAl 279 Settfing 0]40min
Temp F 35 Remarks:
Fe magf] 884 |Ferrous DR
Mn mgt| 0.325
As mgA 15
TDS mg/l| 8¢ Cond. 138.5us Sal.0 1%
UV254 (A) 00281 | [

Cornments & Notes Checked raw water quality this morning the iron is back up to 8.83 mgf and temp is down 2° NTU is as low as | have seen it on raw water

in this well. Continued jar test adjusted KMinO4 Dose for higher iron and used Pax XL-8 plus Arctic Floc 12100 80/20 blend bultt pretty good floc kind of small

but was clear between it setiling rate is a fittle slow but condenses in the bottom of jars.

H | Turbidity | Turbids True
Products Tested | 1= moit| PR | attad | Fiterad | Cotor | 71058 T T Aa | A | siore [vess Other
KMnO4Dosemgd | 1 | 5 | 5 [738] 031 | 008 0 smat | 002 [0.022]| OR | DR | DR [o0178
2 | 5 [10]738] o046 | a0z 0 smal_| 0.01 [0.026] DR | DR | DR |ootes
|PaxXLoPlusArctic | 3 | 5 | 15|735] 044 | 0.09 0 Smat | 0 |0.026] DR | DR | DR |ootes
Floc12100 8020 | 4 | 5 | 20 |7.35] 051 0.07 0 smaf_| 0.0210.029]| DR | DR | DR | 005
Blend Dose 5 | 5 |25]73s5] o7 0.08 0 Smafl | 0.04 | 0.05 | DR | OR | DR |ootst
6153 |73] o8 | omn 0 Small_| 0.02 |0.089] DR | DR | DR [oo1as
Tutaksak W-05-1 6-25-06
Jar Test Sheet Page Privted 62672006
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Appendix D - Jar & Pilot Study Logs
Page 25 of 44

CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM

Date Location Personnel Plant Size and Flow
6/25/20068 Tuluksak W-05-2 Gary Bowley
Water Quality Raw Settled Fittered Dist Water Quality Raw Treated Jar Testing Procedure RPM I Time
Turbidity NTU] 0.19 Ammonia (as Nitrogen) mgi Mbdng K04 312{3min
Color PCU 37 Dissolved Oxygen mgd Oxidization 14|30min
H 729 [mV -118 Hydrogen Suifide mgh Modng Pax XL-B+AF 12100 80720 |  312|3min
Alkalinty mgh 75 Carbon Dioxcid _mgA Filocculation 14{25min
Hardness mgh| 3.05 Setfing 0§35min
Temp F 35° Remarks:
Fe mgi 9.8 Ferrous mgfl
Mn mon|  0.277
As mg/l 35
DS 82 Cond 185.5us Sal .0 1%
UV254 (A) 0.0529 | !

Comments & Notes checked mwmmquaﬁwmkmnin&mwytﬁfferenoemﬁ\ehampdownz‘comhuedjart&dusingPaxXL~9pIusAmﬁcFloc 12100
80°20 blend it bullt nice floc and settied out good

AM

JUN-26-20886 B87:01

- l Turbidity | Turbidity ] T -
Products Tested | L7 D@doﬁd P | gettiod | Filtorsa Color | P16 528 [T T T Ak T iara Tovess Other
KMnO4Dosemgd | 1 | 7 | 5 17.58] 034 0.08 0 | Medium | 0.02 [0.022| DR | DR | DR |ameer
2 | 7 | 10 |769] o043 0.07 0| Medium | 0.04 [0.013] DR | DR | DR |omzsr
PaxXLSplusArctic | 3 | 7 | 15177] 056 0.08 0 | Medum |003| 0 | DR | DR | DIR |aotss
Floc 12100 80/20 4 | 7 [20(7.73] oss 0.08 0| Medum | 0.02|0.039] DRR | DR | DR | oo1s
blend Dose 5 | 7 [25]773] o068 | oo7 0| Medium | 0.03 |0.018} D/R | DR | DR |ooi7s
6 | 7 | 30 |775] o075 | a0 0 | Medum | © |0.051] D/R | O/R | DR |o.0m
Tuluksak W-05-2 6-25-08 .
Jar Test Sheet Page Printed 6/726/2006




P.12

JUN-27~2886 ©85:32 AM

CEZ Engineers, inc.

Appendix D - Jar & Pilot Study Logs

POTABLE WATER JAR TEST EVALUATION FORM

Page 26 of 44

Date Location Personnel Plant Size and Flow
6/26/2006 Tuluksak W-05-1 Garry Bowley
Wiater Quality Raw Settled | Filiered Dist Water Quality Raw Treated Jar Testing Procedure RPM [Time
Turbidity NTU{ 0.28 Ammonia (a8 Nitrogen) mgh Mixing KinO4 330}3min
Color PCUl 34 Dissolved Oxygen mgA Onidization 14| 30miny
pH 744 mV -19.8 Hydrogen Sulfide mg/ Mixing Nalco 8185 330{3min
Alalinity -|Carbon Dioxoid _mgA Floccutation 14]25miny
Haerdness  mgl ) Settling 0145min
Temp Fl a1 Remarks:  Started jar test after checking raw
Fe - moil 888 (Fermous maf water this morming the KMnO4 oxidizes and forms
Mn mgll  0.38 lots of pin floc with the dose of Smag/l in this well
As mg/l the iron is back up and the temp is down .3" [ et
DS mg/l 81 Cond 185.0 ps Sal 0.1% flocculation run Smin longer becauss this is siow
UV254 (A) 00311 | | reacting kind of cloudy
Comments & Notes Settling rate is a litfle slow floc 8 small and you won't have a very fong filter run it plugged up the Syl syringe fitter about half way through
the sampling :
‘ Jar Dosel Turbiédity | Turbidi True Water Qua
Products Tested | o, ’ mgA] pi P | Coettiod | Fiered | Cotor | F1o€ SE0 g g e Other
KninG4 Dose mgA 1 S 5 1DR 1.17 0.08 [ Small 0.03 {0.143| DR { D/R | DR {00218
2 5 | 10 jD/R 0.7 0.08 0 Small 0.02 10.165) D/R | DR | D/R | o.011
Nalca 8185 Dase i 3 5 1 15 | DR D.42 0.07 4 Smalt 0 0.05| DIR | B/R | D/R | 0.0091
4 5 | 20 | DR 0.69 0.09 Q Smafl 0.04 10.085] D/IR | /R | D/R {0.0281
5 5 | 25 |DR{ 057 0.1 0 Small _{ 0.06 10.065] D'/R | B/RR | D/R {00228
8 5 | 30 |DR 0.72 0.15 0 Small 0.0710432| DR { DIR | DR | 00248
Tuluksak W-05-1 6-26-06
Jar Test Sheet Page Printed 6/26/2008




Appendix D - Jar & Pilot Study Logs

Page 27 of 44
. CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM *
: Date Location Personnel Plant Size and Flow

62612006 Tuluksak W-05-2 Garry Bowley

Water Quality | Raw | Setied | Fiitered | Dist Water Quality Raw Treated Jar Testing Procedure RPHM [Time
Turbidity NTU| 0.17 Ammonia (as Nitrogan) mgh Mixing  KMnO4 310|3min
Color PCU] 50 . Dissolved Oxygen mgi Oxidization 14/30min ;
pH 738 |mV -153 Hydrogen Sulfide mg/ Mbdng Naloo 8185 310{3min ﬂ
Akalinity _mgn ) Carbon Dioxoid _mg/l Flocculation 14{20cminy 1
Hordness  mg/d Seftling 0l40min ’;
Temp F| 354 Remarks: _Checked raw water this moming it
Fe mg/l 9.84 |Fermous mgA is about the same as yesterday temp is 4 higher
Mn mg/h|  0.351 This well builkds better looking floc faster than well
Ag mg/l ' 05-1 with 8185 in all jars with different doses
TDS mgdl 83 Cond 189.1 ps Sal 0.1%
UV254 (A) | 0089 | |

Comments & Notes  Setifing rate is a little slow but the water looks clear fioc stayed suspended and then settled down this well will have about twice the filter
run time with nalco 8185 than W-05-1

Jar [Dose[Dose pH | Turbkdity | Turbidity | True Water Quality mgn _
Products Tested | o |mga) pi Settled | Fittered | cCotor | P12 SE® Mmoo T Alk | Rard [ovam Other
KMnO4 Dose mgh 1171 5 |DR| 044 0.07 0 Medum | 0.05[0.077{ DR | bR | DR |0.03s8
1 21 71 10{DR] 032 0.07 0 Medum | 0.06{0.07| DR | DR | DR joo13a
Naico 8185 Dose yl 317 1151om] 053 0.09 0 Medum | 0.02 {0.024] DR | /R | DR | o.o087
4 1 7 {20 DRy 097 0.1 0 Medum {0041 0 ) DR | DR | DR |ao1s1
5 7 1 25 |DR 0.55 01 0 Medum | 0.04 0 D/R | O/R | VR ]0.0057
£ 6 1 7 3 |DR| 058 0.15 0 Medum | 0.00 |0.054] D/R | D/R | D/R [ 0.00:a
a
N
U]
n
®
0
®
Q
N
N |
o Tuluksak W-05-2 6-28-05 ‘
z Jar Test Sheet Page _ Prined 6/26/2006
)]
e}
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CEZ Engineers, Inc.

‘ dix D - Jar & Pilot Study Logs
Append Page 28 of 44

POTABLE WATER JAR TEST EVALUATION FORM

Date Location Personnaf Plant Size and Flow

8/27/2008 Tuluksak W-05-1 Garry Bowtey

Water Quality Raw Settled Fiftered Dist Water Quality Raw Treated Jar Testing Procedure RPM {Time
Turbickty NTU 0.9 onia (as Nitrogen) mg wMixing KMnO4 330[2min
Color PCU 41 Digsotved Oxygen mgA Oxidization 151 30miny
pH 725 ImV Hydrogen Sulfide mgA Mixing Stemn Pac Plus Arctic Floc | 330} 2min
Alkalinity  mg/l| Carbon Dioxoid  mof Flocculation 14| 30min
Hardness  mg/l Settiing Ojthr
Temp F 35° Remarks: | didn't ke what was happening in
Fe mgll 1144 |Ferraus mgf the 300 gal tank after adding chemicats so | did
Mn mgn|  0.404 this jar test.
As ma/l
TDS mg/ Cond ps_Sal %
V254 (A) | 1

Comments & Notes AftertakmgreedngshwwldappearmattheKMrmdoseinmaoogalmnkisalitﬂebitofmoverdoseloo&dngatturbicﬁtyandapparem

cofor for both the 300gal tank end the jar with 6mg/l KMnO4 have close to the same turbidity (see pictures for foday)

Jar IDoseiDose pH | Turbidity | Turbidity | True Water Quality m

Products Tested | | maa| w Settled | Filtered | Color | F1o¢ SBe T T e Tovss Other

KMnO4 Dose mg/ 1 5 1 10 0.41 0.08 0 smoit
2 8 10 298 0.25 0 small

SP + AF 80720 1l 3 7 10 OVERDOSE KMn04
Qut of 300 gal tank 4 10 2.85 .08 1] smali 0 0.09

Tukksak W-05-1 8-27-08 )

Jar Test Sheet ) Page__ Prnted 6/28/2006




JUL~-83~2886 &6 :27 AN

P.O7
Appeudix D - Jar & Pilot Study Logs
Page 29 of 44
CE2 Engineers, Inc. PILOT TESTING LOG
Date Locatlen Water Bource Personnel
8/27/2008 Tuluksak W-05-01 Raw Water Garry Bowley
Raw Water Quality Chemlcala Used {Dose mg/l Treatment Vessel Information
Turbidity NTU 0.8 KMnO4 § mgA |Flow Rate GPM
Color PCUl 41 Vessel Description GPM/sq t#t
H 7.25 Stern Pac Plus 11 mgA

Alkalinity mg/ Arctic Floc 12100
Hardness _mgh 80/20 Blend
Temp F 35°
Fe mgfl] 1144 OtherNotes | didn't fike what was happening
Mn mo/| 0.404 with the water In the 300 gal tank and did quick jar
As mg/! test to determine what was going,on with the water__
108 mg/l Inthe 300gal tank ..
Uv254 (A)

...............................................................................................

............................................................................................
................................................................................................................

....................

......................................................................................................................

for 25min and turned mixer off water stayed tuming for 30min started taking readings at ports on tank
Sketch of Teat Setup

Tuluksak W-08-1 8-27-08
Pilot Testing Sheat Page Printed 67282008
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Appendix D - Jar & Pilot Study Logs
CE2 Engineers, Inc. PILOT TESTING LOG Page 30 of 44
{S)tart
Date Thne (M)iddle Description of Process Step, Test Results, Adjustments
(E)nd
6/27/2008 {3:00pm 45min after stopping mixer took turbldity readings on the three taps on tank
Top NTU 8.67 through 1.2pl fllter 0.10
Ptco 307 through 45 filter 16
Middle NTU 9.67 through 1.2yl filter 0.10
Ptco 382 through .45yl filter 17
Bottom NTU 8.67 through 1.2pl filter 0.10
Ptco 387  through .45yl fliter 34
5:00pm
Top NTU 4.96 through 1.2yl filter 0.28
Ptco 107 through .45yl filter 10
Middle NTU 8.85 through 1.2yl filter 0.40
Ptco 200 through 45yl fliter 15
Bottom  [NTU 10.9 through 1.2yl filter 0.62
Ptco 285 through .45yl filter 22
10:00pm
Top NTU 3.10 through 1.2ul flilter Q.10
Middle NTU 4.32 through 1.2yl filter 0,11
Bottom NTU 6.09 through 1.2yl filter 0.07
Fe 0.02
Tuluksak W-05-1 8-27-08
Pliot Testing Sheet Page Printed 7/2/2008
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Appendix D - Jar & Pilot Study Logs

CE2 Engineers, Inc. PILOT TESTING LOG Page 31 of 44
Date Locatlon Water SBource Personnel
8/28/2008 Tuluksak W-05-1 Garry Bowley
Raw Water Quality Chemicals Used {Doge mg/l Treatment Vessel Information
Turbidity NTU| 08 Flow Rate GPM 05
Color PCU 41 Vessel Description GPM/sq ft
pH 7.25 B* X 80" Clear PYC Muli Media 1.5 {GPM/sqft

Alkalinity  mgh
Hardness _mg/l

Temp F 35°

Fe mgn| 11.44 Other Notes e .
Mn m 004 | e e
As 0+ 4] SR N R B OO USSR
T0S 14/ /| I 7 S E BTN TUU USRS
UV254 (A) 0.0268

Treatment Process Objective  To remove Iron Manganese,Arsenic and Color

.............................................................................................

..........................................................................................

---------------------------------------------------------------------------------------------------------------------------------

.......................................................................................................................................

8kotch of Test Setup

Tuluksak W-05-1 6-28-08

Pliot Testing Sheet Page Printed 7/2/2008
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Appendix D - Jar & Pilot Study Logs
Page 32 of 44

CEZ2 Enginsers, Inc. PILOT TESTING LOG
{S)tart
Date Time | (M)iddle Description of Process Step, Test Results, Adjustments
(E)nd
8/28/2006 |9:00am Water readings in the 300 gal tank before starting through filter at the three taps
Top NTU settled 1.94 through 1.2yl filter 0.09

Fe 0.03
Ptco 0
Mn 0.454
PH 7.268

Middle NTU ssttied 2.65 through 1.2yl filter 0.13

Fe 0.03

Ptco 0

Mn 0.454

PH 7.18

Bottom  INTU seftied 2.69 through 1.2yl filter 0.12

Fe 0.03

Pico 0

Mn 0.454

PH 7.28

10:30am Started water through filter ran it filter to waste for 15min and took readings

11:00am NTU 0.29

Fa 0.00

Ptco 0

Mn_Over limit low range

PH 7.26

11:18am Checked tap water quality because of Mn balng high

NTU 0.35

Fe 0.02

Ptco 31

Mn_Over limit low range high range 3.4mg/l

PH 6.80

11:308m NTU 0.19

Fe 0.00

Ptco 2

Mn _High range 2.1mgA

PH 7.24

Tuluksak W-05-1 6-28-08 :
Pilot Testing Sheat Page Printed 7/2/2008
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dix D - Jar & Pilot Study Logs
Appendx Page 33 of 44

CEZ2 Enginesrs, Inc. PILOT TESTING LOG

R ))4.1¢
Date Time (l‘W){ddlo Description of Process Btep, Test Results, Adjustments
{E\nd
6/28/2008 {11:00am Raw Watar quality check Time

UV254 0.0269 1:45pm _ {Out of center tap on tank pushed

NTU 1.02 through 1,21 filter

Fe 9.24 NTU D0.09

Pico 44 Mn 0.052

Mn 0812 Fe 0.00

PH 7.35 Ptco Q
12:00pm NTU 0.08 2:00pm INTU Q.07

Fe 0.01 Fs 0.00

Ptco 0 Ptco 0

Mn 1.2 Mn 0.4

PH 7.24 PH 7.25

UVv254 0.0179 Uv254 D/R
12:30pm NTU 0.07 2:30pm  |NTU 0.07

Fe 0.00 Fe 0.00

Ptco 0 Pico 0

Mn 0.8 Mn 0.3

PH 7.26 PH 7.30

UV254 D/R Uvas4 DR
1:00pm NTU 0.07 3:00pm  {NTU0.07

Fe 0.00 Fe 0.00

Ptco 0 Pico 2

Mn 0.8 Mn D/R

PH 7.8 PH 7.28

Uvas4 D/R Uv2s4 D/R
1:30pm NTU 0.07 3:30pm  INTU0.07

Fe 0.00 Fe 0.00

Pico 0 Ptco 0

Mn 0.8 Mn 0.4 High range

PH 7.18 PH DIR

Uvas4 DR UV254 D/R

Tuluksak W-05-1 6-28-08

Pilot Testing Sheet Page__ Printed 7/22008
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dix D - Jar & Pilot Study Logs
Appen Page 34 of 44

CEZ2 Engineers, Inc. PILOT TESTING LOG
{Spart
Date Time | (M)iddle Deecription of Process Stap, Test Results, Adjustments
(E\nd
6/28/2008 Time
4:00pm NTU 0.07 6:15pm __ |Stopped filter process Alr scour
Fe 0.00 and backwash to try and reduce
Ptco 0 the high Mn level the filtsr cleaned
Mn D/R in 2min but ran the treated water
PH 7.28 through for 8min then started filter
UV254 D/R to waste took readings after 10min
4:30pm NTU 0.07 8:30pm__ INTU 0.07
Fe 0.00 Fe 0.00
Ptco 0 Ptco 0
Mn D/R Mn 0.561
PH 7.26 PH 7.25
> As  3ppb Uv2e4 DR
5:00pm NTU 0.07 7:00pm NTU 0.07
Fe 0.00 Fe 0.00
Pteo 1 Ptco 0
Mn 0.4 Mn 0.518
PH 7.28 PH 7.30
UVv254 DIR UV254 D/R
6:30pm NTU 0.07 7:30pm __INTU 0.07
Fe 0.00 Fe 0.00
Ptco 0 Ptco 1
Mn 08 Mn 0507
PH DR PH 7.28
Uv2s4 DIR UVv254 DIR
6:00pm NTU 0.07 7:40pm___|Shut down process
Fe 0.00
Ptco 0
Mn 08
PH DR
UV254 DR

Tuluksak W-05-1 6-28-08
Pllot Testing Sheet Page Printed 7/2/2008



P.13

JUL~-83-20886 B6:30 AM

Appendix D - Jar & Pilot Study Logs

Page 35 of 44
CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM

Dats Location Personnet Ptant Size and Flow

872872008 Tuluksak W-05-1 Garry Bowley

Water Qualtty Raw Settied | Filersd Dist Water Quality Raw Treated Jar Testing Procedure RP#i {Time
Turbidity NTU] 038 Ammonia (as Nitrogan) mp/l Mixing KIMnO4 330{3min
Color PCU 14 Dissotved Oxygen mg/ Oxidization 14)35min;
pH 784 ImV Hydrogen Sutfide mg/ Mixing Coagulant Blend 330{3min
Akalinty  mgh Carbon Dioxaid  mg/l Floccuiation 14130min;
Hardness mg/l Settiing Olihr
Temp Fl 346 Remarks:

Fe mgA] 988

Mn mgA 0.8
AS mgi 35
TDS mat] 82

UV254 (A) 0.036%

Comments & Notes Did}artesttodeterminedmefornmdbathh&hmueeﬁedhemﬁvatﬁghermwatermagan&e

Jar Moosd pH | Turbidity | Turbidity] True Water Quality m
Products Tested | || [ on| i Settfed | Filtered | Cobor | '0° S o1 T Az | Alk | riard Tovsss
KMnO4 Dosemgi | 1 | 4 | 10 |7.61] 182 small
SPAF_B020 2 | 45| 10 |7.55] 065 0.07 12 small_| 0.07 | 0.223
KMnO4 4| 4 |10 {782] 024 0.09 0 small_| 0.02 | 0.05
ACH+ AF_ 80720 5| 5 Overdase | KMnOA4
6 | 45| 10 |7.52] 05 0.08 0 medium | 0.02 | 0.022 looks like this will work for
the batch treatment
Tuluksak W-05-1 629-06
Jar Test Sheet Page Printed 77212006
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Appendix D - Jar & Pilot Study Logs
PP Page 36 of 44

CE2 Engineers, Inc, PILOT TESTING LOG
Date Locatlon Water Source Personnsl
6/29/2008 Tuluksak W-05-~1 Garry Bowley
Raw Water Quality Chemicals Used |Dose mg/l Treatment Vessel Information

Turbidity NTU[ 0.38 KMnO4 4.22  |Flow Rate GPM 0.5
Color PCU 14 Vessel Description GPM/sq ft
pH 7.64 8" X 80" clear PVC Multimedia 1.5
Alkalinity  mg/ ACH plus Arctic Floc 11
Hardness mg/l 12100 80/20 biend
Temp Fl 348
Fe mgh| _ 9.86 Other Notes  Heated water to 48.6" added the
Mn mgh] 0.8 KMnO4 rapid mixed Smin turned down slow letht
As mgl| 35 oxidize for 35min then added 11ml of ACH + AF.
DS mgh| 81 80720 blend rapid mix Smin slow 35min let settle
UV254 (A) 0.03689 overnight
Treatment Process Objoctive  To Remova Iron Manganese Arsenic and Color to belowthe MCL
Treatment Process Description  Raw Water hauled,heated and batch treated In.300gal tank ( See Figured -
Chemical Oxidation,Coagulation, Setliement, And Mullimedla Flltration e

Sketch of Test Satup

Tuluksak W-05-1 8-28-08

Pllot Testing Sheet Page Printed 7/2/2006
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Page 37 of 44
CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM :
Date Location Personnel Plant Size and Flow
&/30/2008 Tulukssk W-05-1 Ganry Bowley
Water Quality Rerw Setthed | Filtered Dist Water Quality Raw Traated dJar Testing Procedure RPM [Tima
Turbidity NTU 0.67 Ammonia {(as Nitrogen) moA Mixing KMnO4 330{3min
Color PCU{ 30 Dissoived Oxygen mg/1 Oxidization 14{35min
pH 745 Hydrogen Suifide mg/ Mixing Pax X{ -9 plus Arctic Floc 330} 3min
Alkalinity DR Carbon Diaxpid mgh Flocouation  70/30 blend 141 30min|
Hardness mgAl DR Settling 0]45min,
Temp F B4 Remarks: Did Jar test to determine dose for
Fe mgll 98 next batch treatment referred to my notes for best
Mn mgh 0.8 manganese reduction
Ag mgA 35
TDS mgal 80
UV254 (A) 0.0298
Comments & Notes The KMnO4 dose seems to be critical in this water
Jar H | Turbid Turbid True Water Quality mg/!

Products Tested No. |mgAl i P Settied“ty Filhere? Calor Floc Size Fe | Mn | As % gr:ard Uv2s4 Other

KMnO4 Dose mgfl 1 145 9 {751 1.05 0.17 2 small D (004 DR | DR | DR | or
2 |45 12175 0.68 0.06 ¢ small 0 0 DR | DR | DR | om [This locks good will use this

Pax XL-9 plus Arctic 3 145 15 1749 0.88 0.1 0 small 3] 0 DR | DR | DR | pr |Dose
Floc 12100 70430
Blend Dose 14

Tuluksak W-05-1 8-30-08

Jar Test Sheet Page Printed 7/3/2006
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Appendix D - Jar & Pilot Study Logs

Page 38 of 44

- 18

CE2 Engineers, Inc. PILOT TESTING LOG
{S)tart
Date Time | (M)lddle Description of Process Step, Test Results, Adjustments
(Elnd
6/30/2008 Time
4:30pm NTU 10.07 7.00pm
Fa 0 Shut Down cleaned tank hauled water and
Pico {3 and started another batch used XL- plus
Mn 0.12 Arctle Floe 12100 70/30 blend
PH 7.82 :
Uv2s4 |D/R
As 3
5:00pm NTU [0.07 NTU
Fe 0 Fe
Ptco |8 Ptco
Mn D/R Mn
PH 7.65 PH
Uv2s4 10.0108 Uv254
As 3 As
5:30pm NTU 0.07 NTU
Fe 0 Fa
Pico ib Ptco
Mn DR Mn
PH 7.85 PH
Uvas4 |D/R Uv2s4
As 3 As
8:00pm NTU 10.08 NTU
Fe 0 Fe
Ptco |0 Ptco
Mn 0.082 Mn
PH 7.62 PH
Uv254 |D/R UV254
As 3 As
8:30pm NTU  ]0.08 NTU
Fe 0 Fe
Pteo |0 Ptco
Mn D/R Mn
PH (762 PH
UV254 10.0108 Uv2s4
As 3 As

Tuluksak W-05-1 6-30-06

Pliot Testing Sheat

Page

Printed 7/3/2008



JUL-83~-2086¢ B6:31 Aar P

Appendix D - Jar & Pilot Study Logs

CE2 Enginesrs, Inc. PILOT TESTING LOG Page 39 of 44
(8)tart
Date Time (M)iddle Description of Proceas Stsp, Test Results, Adjustments
(E)nd
8/30/2008 After filter |to wastae for 15min Time
10:15am NTU 10.12 1,15pm NTU ]0.06
Fe 0.02 Fe 0
Ptco |0 Pico |0
Mn 0.482 Mn D/R
PH 1766 Temp: 56.5° PH ]7.82
UV264 10.0118 Uv2s4 |D/R
As 3 As D/R
10:20am | Started water into 165 gal holding tank
10:45am NTU {0.09 2:20pm NTU  [0.07
Fe 0.01 Fe 0
Ptco {10 Pteo |0
Mn 0.41 Mn 0.186
PH |7.85 PH (78
Uvas4 10.0108 UV2s4 [DIR
As 3 As DIR
11:30am NTU [0.07 3:00pm NTU 10,07
Fe 0 Fe 0
Ptco |10 Ptco {3
Mn  10.254 Mn  ]0.148
PH 7.65 PH 7.63
Uv254 DR Uv2s4 |o/R
As__ 13 As__ |DR
12:00pm NTU _Jo.o7 3:30pm NTU [0.08
Fe 0.01 Fe 0
Ptco |1 Ptco |8
Mn__l0.21 Mn DR
PH 1762 PH |78
Uv2s4 |D/R Uv254 |DIR
As |3 As__ DR
12:30pm NTU [0.08 4:00pm NTU ]0.07
Fa 0 Fe 0
Ptco |0 Ptco |3
Mn 0.208 Mn DIR
PH 7.62 PH 7.8
Uv254 10.0108 Uv2s4 |D/R
As 3 As D/R
Tuluksak W-05-1 8-30-05
Pilot Testing Shest Page Printed 7/3/2006
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. Appendix ‘ Page 40 of 44
CE2 Engineers, Inc. PILOT TESTING LOG
Date Locatlon. Water Source Personnel
8/30/2008 Tuluksak W-06-1 Garry Bowlay
Raw Watar Quality Chemicals Used |Dose mg/l Treatment Vesas! Information
Turbidity NTU 0.38 KMnO4 4.22 |Flow Rate GPM 0.5
Color PCU 14 Vessal Description GPM/sq ft
H 7.84 8" X 80" clear PVC Multimedia 1.5
Alkallinity  magh ACH plus Arctic Floc 11
Hardness mgq/l 12100 80720 blend
Temp F| 348
Fe mg/l|  9.68 Other Notes  Heated water to 48.6° added the __
Mn mgn| 0.8 KMnQ4 rapld mixed 5min tumed down slow letit
As mghl 35 oxidize for 35min then added 11mlof ACH + AF
TDS mgA] 81 80720 blend rapld mix Smin slow 36min let settls
UV254 (A) 0.0369 overnlght
Treatment Procesa Objective  To Remove Iron,Manganass,Arsenic andColorto belowthemMct
Treatment Process Description Raw Water hauled,heated and batch treated In 300galtank ( See Figure 4-
Chemical Oxidetion,Goagulation, Settiement, And Muttmedia Filwation "~ "
( Note: this batch was started late yestersay aftemoon) T ereeereesaaens

Sketch of Test Setup

Tuluksak W-05-1 8-30-08
Pllot Tesating Sheet Page Printed 7/3/2008
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Appendix D - Jar & Pilot Study Logs

Page 41 of 44
CEZ2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM

Date Location Personnel Plant Size and Flow

71112006 Tutuksak W-05-1 Garry Bowley

Water Quality Raw Settled | Filtered Digt Water Quality Raw Treated Jar Testing Procedure RPM |Time
Turbidity NTU 0.85 Ammonia (as Nitrogen) mg Mixing KMnO4 330! 3min
Color pPcuU 37 Dissolved Oxygen mg/ Oxidization 15{35mi
pH 7.5 my Hydrogen Sulfide mgn Mixing XL-8 plus AF 12100 330{3min
Alkalinity mgil DR Carbon Dioxoid  mg/ Floccutation 70730 blend 14135min
Hardness mgil DR Settling 0(45min
Temp F| 354 Remarks:
Fe mol| 966 |Ferrous mx
Mn mof 0.8
Asg maA 35
TDS mgfi 8 Cond ps Sal %o
UV254 (A) 0.0267 | i

Turbidity | Turbldr i
Products Tested :.: Dni’;’nﬁmmtuET PH s;";?';ﬁ’ Fiz::ty (‘:I'dm:r Floc Skze |—— m\wmnqmgkmuam Uvass Other
KMnO4 Dose mg/) 1 5 0.68 0.22 medium DR{ DR | DR | bR |KMnO4 Only
Af 12100 dose i 2 512 0.47 0.25 13 small 0.03 DR | DR | DR ] om
Kemiron Pax XL-8 3 5 | 12 0.31 0.07 0 smaill D 0 DR | DR| DR | om
Plus Arctic Fioc12100 | 4 5 112 1.05 0.07 2 smedl D 0 DR | OR | DR | orR |One iiter out of 300gsl tank
70/30 blend Dasa i after KMnO4 dose
Tuluksak W-05-1 7-1-05
Jar Test Sheet Page __ Printed 7732006




CE2 Engineers, Inc.

POTABLE WATER JAR TEST EVALUATION FORM

dix D - Jar & Pilot Study Logs
Append Page 42 of 44

Date Location Personnel Piant Size and Flow
71372008 Tuluksak WL05-1 Garry Bowley
Water Quality Raw Settied | Filtered Dist Water Quality Raw Treated Jar Testing Procedure RPM [Time
Turbidity NTU] 0.38 Ammonia (as Nirogen) mg/) Mixing KMnO4 330{3min
Color PCU 51 Dissotved Oxypen mg/ Oxidzation 14| 35miry
7.62__ |mv Hydrogen Sutfide mg/ Mixing XL-9 Plus AF 75725 blend | 330|3min
Alkafinty mgf] DR Carbon Dioxoid mgA Flocculation 14| 25miny
Hardness  mg/l DR Settling D{40min
Temp F{ 352 Remarks: Dumped the 300 gal tank that was
Fe mgldl 897 |Ferrous mgi batch treated Ssturday afternocon because & was
Mn mg/ 0.7 cloudy high trubidity and the Mn level was 0.108
As- mad 35 like it st didn't bulid good fioc. Checked raw
s mgAl 80 Cond ps Sal % water quality both wells and a quick jar test
UV254 (A)
Comments & Notes
Torh - -
Products Tested i; 210;:0:78] PH se':ﬁy T;:‘iﬁi? golm:r Floc Size [—— mwm;souammggm Uvzse Other
KMnO4 Dose mgh 1 155 10 0.88 0.12 8 small 0.1210043| D/R | DR | DR
2 155115 0.9 0.07 0 mediun | 0.01 {0.034] D/R | DR | DR
Kemiron Pax XL-8 3 {55120 0.84 0.07 0 mediumn O |0045| DR I DR | DR
Ptus Arctic Floc
12100 Dose ul
Tuluksak W-05-1 7-3-06
Jar Test Sheet Page Printed 7/5/2006

Wd €71
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CE2 Engineers, Inc.

Appendix D - Jar & Pilot Study Logs

POTABLE WATER JAR TEST EVALUATION FORM

Page 43 of 44

Date Location Personnel Plant Size and Flow

71372008 Tuluksak W-05-2 Garry Bowley

Water Quality | Raw Settled | Filtered Dist Water Quality Raw Treated Jar Testing Procedure RP# [Time
Turbidty NTU| 051 Ammonia (as Nittogen) | mgn Mixing KMnO4 330]3min
Color PCU] 58 Dissohved Oxygen mg/ Oxidization 14{35min
pH 7.8 my Hydrogen Sulfide mg Midng XL-8 Plus AF 7525 blend | 330}3min
Alkalirly  mghl DR Carbon Dioxoid  mg/ Floccutation 14{25min
Hardness mgf| DR Settling 0}40mi
Temp F| 352 Remarks: Dumpsd the 300 gal tank that was
Fe oAl 812  |Ferrous mg/l betrh treated Saturday afterncon because & was
Mn mghl 0.8 cloudy high frubidity and the Mn leve!l was 0.108
Ag mgh 35 tke it just didn't bulid good Roc.Checked raw
TDS mgll 82 Cond s Saf % water quality both wells and a quick jor test
UV254 (A) i l
Comments & Notas

Products Testod | o |l | © | Semiat | e | aomny | Floc Stz [-po—r oo G Other
KMnO4 Dose mg/ 4 62| 10 0.48 0.07 1 medun | 0 |0.206] DR | DR | DIR

5 162] 15 0.78 0.08 0 medum | 0 [0.387| DR | DR | DR

Kemiron Pax XL-9 8 162} 20 1.13 0.09 0 medium | 0 {0.323] /R | DR | DR
Plus Arctic Floc
12100 Dose p

IS - e o

Ie svYZ~-gc8-1INC

Wd +1:
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Appendix D - Jar & Pilot Study Logs

CE2 Engineers, Inc. PILOT TESTING LOG Page 44 of 44
{8)tart
Date Time | (M)lddle Desacription of Process Step, Test Resuita, Adjustments
~ (E)nd
7/4/2008 Time
8:30am
5:00pm
Top NTU1.67 Settled overnight Bottom NTUI3,48 Settlad 1hr
NTU{0.1 Through 1.2yl filter NTU[0.1 Through 1.2yl filter
Fe| 0.02 Fe 0
Mn{0.127 Mn] 0.11

Ptco|8 Through .45pl

Ptco]0 Through .45u

Middle NTU|2.8 Settied overnight

NTU]0.08 Through 1.2yl filter

Fa 0

Mnl 0.11

Ptco|7 Through .45p!

Borrom NTU[5.20 Settied Overnight

NTU[0.08 Through 1.2l fiter

Fa 0

Mn} 0.04

Ptcol3 Through .45ul

Changed ths mixer motor mount and ran It on slow &

peed for 40min it built mueium slzs floc and

dropped out In one hour the water Ia clearer than it's

besan and th

a speed that floc dropped is good.

5.00pm

Top NTU|2.84 Settled 1hr

NTU[0.1 Through 1.2l filter

Fe 0

MniD/R

Ptco|0 Through .45ul

Middle NTU{1.44 Settled 1hr

NTU}0.08 Through 1.2p! filter

Fe 0

Mn]D/R

Plco|0 Through .45ul

Tuluksak W-05-1 7-3-08
Pllot Testing Sheet Page

Printed 7/5/2008
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Laboratory Analysis Report

200 W. Potter Drive
Anchorage, AK 99518-1603
Tel: (907) 562-2343
Fax: (907) 561-5301
Web: http://www.us.sgs.com

Paul Weisner
Chuck Eggener Consulting Engr.
P.O. Box 232946

Anchorage, AK 99523
Werk Order: 1063863
Tuluksak Released by:
Client: A D E C-Village Safewater - ggg%s(t)g?gor
Tt Fi /o 2006.08,
Report Date: August 10, 2006 S s e 18:32:35 -
08'00'

Enclosed are the analytical results associated with the above workorder.

As required by the state of Alaska and the USEPA, a formal Quality Assurance/Quality Control Program is maintained by SGS. A
copy of our Quality Assurance Plan (QAP), which outlines this program. is available at your request.

The laboratory certification numbers are AK971-05 (DW), UST-005 (CS) and AK00971 (Micro) for ADEC and 001543 for
NELAP.

Except as specifically noted, all statements and data in this report are in conformance to the provisions set forth by the SGS QAP,
the National Environmental Laboratory Accreditation Program and, when applicable. other regulatory authorities,

If you have any questions regarding this report or if we can be of any other assistance. please contact your SGS Project Manager at
907-562-2343,

The following descriptors may be found on your report which will serve to further qualify the data.

PQL Practical Quantitation Limit (reporting limit).

U Indicates the analyte was analyzed for but not detected.

F ; Indicates value that is greater than or equal to the MDL.

J The quantitation is an estimation.

ND Indicates the analyte is not detected.

B Indicates the analyte is found in a blank associated with the sample.
* The analyte has exceeded allowable regulatory or control limits.
GT Greater Than

D The analyte concentration is the result of a dilution,

LT Less Than

! Surrogate out of control limits.
Q QC parameter out of acceplance range.

M A matrix effect was present.

JL The analyte was positively identified, but the quantitation is a low estimation.
E The analyte result is above the calibrated range.

Note: Soil samples are reported on a dry weight basis unless otherwise specified.

SGS Environmental Services Inc. 200 W. Potter Dr, Anchorage AK.99518-1605 1 (907) 562-2343  f(907) 561-5301 WWW.US.5¢S.COm
t




SGS Ref.# 1063863003 All Dates/Times are Alaska Standard Time

Client Name A D E C-Village Safewater Printed Date/Time 08/10/2006 11:20
Project Name/# Tuluksak Collected Date/Time 07/11/2006 23:00
Client Sample ID Treated Water Process | Received Date/Time 07/13/2006 10:035
Matrix Water (Surface, Eff., Ground) Technical Director Stephen C. Ede

Sample Remarks:
SM 5910B - %T =924
TTHM Formation Potential was analyzed by Montgomery Watson Harza in Monrovia, CA.
HAAS Formation Potential was analyzed by Montgomery Watson Harza in Monrovia, CA.
MBAS (Surfactants) by SM5440C was analyzed by Analytica Intcrnational of Anchorage, AK.

Allowable  Prep  Analysis

Parameter Results PQL Units Method Container ID  Limits Date Date Init

Nitrate-N 117 0.100 mg/L  EPA 3532 C 07/13/06 ALR

Nitrite-N ND 0.100 mg/l.  EPA 3532 C 07/13/06 ALR
Calcium 343 0.100 mg/l EP200.7 A 07/20/06 07/25/06  TK
" Magnesium 3.54 0.100 mg/l  EP200.7 A 07/20/06 07/25/06  TK
Calcium 68.5 0.0500 mg/l.  SM202340B A 07/20/06 07/25/06  TK

Hardness as CaCO3 100 250 mg/L  SM2023408 A 07/20/06 07/25/06  TK

Magnesium 7.09 0.0500 mglL  SM202340B A 07/20/06 07/25/06  TK

Metals by ICP/MS

Aluminum ND 20.0 ug/L EP200.8 A 07/20/06 07/25/06 MH
Calcium 35800 500 ug/L EP200.8 A 07/20/06 07/25/06 MH
Magnesium 3490 50.0 ug/L EP200.8 A 07/20/06 07/25/06 M1
Silver ND 1.00 ug/L EP200.8 A 07/20/06 07/25/06 MH
Waters Department
Bromide ND 0.100 mg/l,  EPA 300.0 C 07/14/06 07/14/06 DSH
Total Residual Chlorine ND 0.200 mg/L SM204500-CiG G 07/13/06 DPT
Total Organic Carbon 0.500 mg/lL EPA 4151 H 07/17/06 TSN
Total Organic Carbon,Dissolve 1.80 0.500 mg/lL EPA415.4 O 07/17/06 TSN
UV-254 0.0340 0.0200 cem-1 SM20 5910B N 07/13/06 CAW
Inorganic Contaminants
Antimony ND 1.00 ug/L EP200.8 A (<6) 07/20/06 07/25/06 MH

‘Arsenic ) @ 5.00 ug/L EP200.8 A (<50) 07/20/06 07/25/06  MI

Barium 42.8 3.00 ug/L EP200.8 A (<2000) 07/20/06 07/25/06 MH



SGS Ref.# 1063863003 All Dates/Times are Alaska Standard Time

Client Name A D E C-Village Safewater Printed Date/Time 08/10/2006 11:20
Project Name/# Tuluksak Collected Date/Time 07/11/2006 23:00
Client Sample ID Treated Watcer Process 1 Received Date/Time 07/13/2006 10:05
Matrix Water (Surface, Eff., Ground) Technical Director Stephen C. Ede

Allowable  Prep  Analysis
Parameter Results PQL Units Method Container D Limits Date Date Init

Inorganic Contaminants

Beryllium ND 0.400 v/ EP200.8 A (< 07/20/06 07/25/06 MH
Cadmium ND 0.500 ug/L  EP200.8 A (<5) 07/20/06 07/25/06 MH
Chromium 2.44 1.00 ug/L  EP200.8 A (<100)  07/2006 07125006 MH
Cyanide ND 0.0050 mgL  SM204500-CNC.E B (<0.2) 07/17/06 07/19/06  XZ
Fluoride ND 0.100 mg/L  EPA 300.0 C (<2 07/14/06 07/14/06 DSH
Mercury by Cold Vapor ND 0.200 v/l EP245.1 A (<02) 07/20/06 0772006 HKG
Nickel 2.37 2.00 w/L  EP200.8 A (<I00) 0720006 07/25/06 MH
Selenium ND 5.00 ugL  EP200.3 A (<50) 0772006 07/25/06 MH
Thallium ND 1.00 wg/l.  EP200.8 A (<) 07/20/06 07/25/06 MH
Secondary Contaminants
Chloride 4.42 0.100 mg/l.  EPA 300.0 C  (<250)  0%/14/06 07/14/06 DSH
[/ Color _ND) 5.00 PCU  SM202120B D (<15) 07/13/06 CRY
Copper 5.41 1.00 ug/l.  EP200.8 A (<1300) 07720006 07/25/06 MH
Fluoride ND 0.100 mg/l.  EPA300.0 C (< 07/14/06 07/14/06 DSH
Langlier Index (@ 40 degree F -1.162 SM2330B D 07/28/06 PLW
Alkalinity 98.0 20.0 mg/l SM202320B D 07/14/06 PLW
Langlier Index @ 140 degree F -0.082 SM23308 D 07/28/06 PLW
CO3 Alkalinity ND 20.0 mg/l  SM202320B D 07/14/06 PLW
Mﬁ:@ 0.0200 mg/l.  EP200.7 A 07720106 07/25/06  TK
HCO3 Alkalinity 98.0 20.0 mg/l SM202320B D 07/14/06 PLW
OH Alkalinity ND 20.0 mg/l  SM202320B D 07/14/06 PLW
[Manganese ™™ " T T gy * 1.00 ugl  EP2003§ A (<50) 07/20/06 07/25/06  MH
Odor (TON) TR 1.00 T.ON.  SM20 21508 E (<3 07/13/06 CRY
pH 7.14 0.100 pH units  EPA 150.1 D (6585) 07/13/06 CRY
Sodium 2.90 1.00 mg/l  EP200.7 A 07/20/06 07/25/06  TK
Sulfate 2.68 0.100 mg/l  EPA 300.0 C  (<250)  07/14/06 07/14/06 DSH
Total Dissolved Solids 133 10.0 mg/l.  SM202540C D (<500) 07/14/06  KP
Zine 91.6 5.00 ug/l  EP200.8 A (<5000)  07/20/06 07/25/06 MH




SGS Ref.#
Client Name
Project Name/#
Client Sample 1D
Matrix

1063863003
A D E C-Village Safewater

Tuluksak
Treated Water Process |
Water (Surface, Eft., Ground)

All Dates/Times are Alaska Standard Time

Printed Date/Time 08/10/2006 11:20
Collected Date/Time 07/11/2006 23:00
Received Date/Time 07/13/2006 10:05

Technical Director Stephen C. Ede




SGS Ref#
Client Name
Project Name/#
Client Sample ID
Matrix

Tuluksak

1063863004
A D E C-Village Safewater

Treatment Process 2
Water (Surface, Eff., Ground)

All Dates/Times are Alaska Standard Time

Printed Date/Time
Collected Date/Time
Received Date/Time
Technical Director

08/10/2006

11:20

07/11/2006 22:00
07/13/2006 7:55
Stephen C. Ede

Sample Remarks:
SM 3910B - %T =942

TTHM Formation Potential was analyzed by Montgomery Watson Harza in Monrovia, CA.
HAAS Formation Potential was analyzed by Montgomery Watson Harza in Monrovia. CA.
MBAS (Surfactants) by SM3440C was analyzed by Analytica International of Anchorage, AK.

Allowable  Prep Analysis
Parameter Results PQL Units Method Container ID  Limits  Date Date lnit
Nitrate-N 0.205 0.100 mg/L EPA 353.2 A 07/13/06 ALR
Nitrite-N ND 0.100 mg/L  EPA 3532 A 07/13/06 ALR
Calcium 346 0.100 mg/L EP200.7 A 07/20/06 07/25/06 TK
Magnesium 3.55 0.100 mg/L EP200.7 A 07/20/06 07/25/06 TK
Calcium 69.2 0.0500 mg/L SM202340B A 07/20/06 07/25/06 TK
Hardness as CaCO3 101 2.50 mg/L  SM202340B A 07/20/06 07/25/06 TK
Magnesium 7.10 0.0500 mg/L  SM202340B A 07/20/06 07/25/06 TK
Metals by ICP/MS
Aluminum ND 20.0 ug/L EP200.8 A 07/20/06 07/25/06 MH
Calcium 35200 500 ug/L EP200.8 A 07/20/06 07/25/06  MII
Magnesium 3480 50.0 ug/L EP200.8 A 07/20/06 07/25/06 MH
Silver ND 1.00 ug/L EP200.8 A 07/20/06 07/25/06 MH
Waters Department
Bromide ND 0.100 mg/L EPA 300.0 C 07/17/06 07/17/06 DSH
Total Residual Chlorine ND 0.200 mg/L SM20 4500-CI G G 07/13/06 DPT
G";tal Organic Carbon.Dissolved T8 0.500 mg/L EPA 4151 O 07/17/06 TSN
S -ttt diobebli i ST
Uv-254 0.0260 0.0200 em-1 SM205910B N 07/13/06 CAW
Inorganic Contaminants
Antimony ______ND 1.00 ug/l.  EP200.8 A (<6) 07/20/06 07/25/06 MH
AL LU U VUSSP b.L
(Arsenic N[D 5.00 ug/L EP200.8 A (<50) 07/20/06 07/25/06 MH
Barium 71.0 3.00 ug/L EP200.8 A (<2000) 07/20/06 07/25/06 MH
Beryllium ND 0.400 ug/L EP200.8 A (<4) 07/20/06 07/25/06 MH




SGS Ref#
Client Name

Project Name/#
Client Sample 1D

Matrix

1063863004

A D E C-Village Safewater
Tuluksak

Treatment Process 2

Water (Surface, EfT., Ground)

All Dates/Times are Alaska Standard Time

Printed Date/Time
Collected Date/Time
Received Date/Time
Technical Director

08/10/2006

11:20
07/11/2006 22:00
07/13/2006 7:55

Stephen C. Ede

Allowable  Prep Analysis
Parameter Results PQL Units Method Container ID  Limits Date Date Tnit
Inorganic Contaminants
Cadmium ND 0.500 ugl  EP200.8 A (<5) 07/20/06 07/25/06 MH
Chromium 2.29 1.00 ugL  EP200.8 A (<100) 0720006 07/25/06 MH
Cyanide ND 0.0050 mg/l SM20 4500-CN C.E (<0.2)  07/17/06 07/19/06  XZ
Fluoride ND 0.100 mg/l EPA 3000 C (< 07/17/06 07/17/06 DSH
Mercury by Cold Vapor ND 0.200 ug/l  EP245.1 A (<02) 072006 07/20/06 HKG
Nickel 2.02 2.00 ug/l.  EP20038 A (<100)  07/20006 0725006 MII
Selenium ND 5.00 v/l EP2008 A (<50) 07/20006 07/25/06  MH
Thallium ND 1.00 vl EP2008 A (<)) 07/20/06 07/25/06 MH
Secondary Contaminants
Chloride 351 0.100 mg/L  EPA 300.0 A (<250)  07/17/06 07/17/06 DSH
@«MWWNMHM ND 5.00 PCU  SM202120B D (<15 07/13/06 CRY
Copper 421 1.00 ugL  EP200.8 A (<I300)  07/20/06 07/25/06 MH
Fluoride ND 0.100 mg/L EPA 300.0 A (<) 07/17/06 07/17/06 DSH
Langlier Index @ 40 degree F LTl SM2330B D 07/28/06 PLW
Alkalinity 96.0 20.0 mg/l. SM20 23208 D 07/14/06 PLW
Iron ND 0.0200 mg/l.  EP200.7 A 07120006 07/25/06  TK
Langlicr Index @ 140 degree F -0.091 SM2330B D 07/28/06 PLW
CO3 Alkalinity ND 200 mg/l  SM202320B D 07/14/06 PLW
HCO3 Alkalinity 96.0 20.0 mg/L  SM202320B D 07/14/06 PLW
OH Alkalinity ND 200 mg/l SM202320B D 07/14/06 PLW
(Mangancse 252 1.00 v/l EP200.8 A (<50) 07/20/06 07/25/06  MH
Odor (TON) T 1.00 TON. SM202150B E  (<3) 07/13/06 CRY
pH 7.14 0.100 pHunits EPA 150.1 D (6.58.5) 07/13/06 CRY
Sodium 2.59 1.00 mg/l  EP200.7 A 07/20006 07/25/06  TK
Sulfate 2.81 0.100 mg/l. EPA 300.0 A (<250)  0U/17/06 07/17/06 DSH
Zinc 34.9 5.00 ugl  EP20038 A (<5000)  07/20/06 07/25/06 MH
Total Dissolved Solids 129 10.0 mg/l. SM202540C D (<500) 07/14/06  KP



Analytica International, Inc.
5761 Silverado Way, Unit N
Anchorage, AK 99518
Phone: 907-258-2155

- g Fax: 907-258-6634
ANALYTICA
~ GROUP -~
SGS Environmental Services Report Date:  7/31/2006
Attn: Mr. Forest Taylor Receipt Date:  7/13/2006
Sample Date:  7/12/2006
200 W Potter Drive Sample Time:  7:00:00PM
Anchorage, AK 99518 Collected By: FT
907 562-2343
Fax: 907-561-5301 Flag Definitions:
MRL = Method Reporting Limit
Client Sample ID: Raw Water W-05-1 MCL = Maximum Contaminant Limit
Client Project: Tuluksak B = Present also in Method Blank
Location: H = Exceeds Regulatory Limit
Sample Matrix: Aqueous M = Matrix Interference
COoC#: 051996 J= Estimated Value
PWSH#: D = Lost to Dilution
Residual Chlorine: ** = RL higher than MCL; target not detected
Comments:
Lab#: A0607165-01A
Analysis Method Prep Prep Analysis
Parameter Result Units Flags MRL MCL Method Date Date Analyst
5540C (Aqueous) - Surfactants as MBAS Test was conducted by: Analytica - Anchorage
MBAS Foaming Agents <MRL mg/L 0.10 7/13/2006 7/13/2006 AJ

Yt

Reported by: Krissy Plett, Page 1 of 4
Laboratory Project Manager




ANALYTICA
SGS Environmental Services
Atm: Mr. Forest Taylor

200 W Potter Drive
Anchorage, AK 99518
907 562-2343

Fax: 907-561-5301

Client Sample ID: Raw Water W-05-2
Client Project: Tuluksak

Location:

Sample Matnx: Aqueous

CoC#: 051996

PWSH#:

Residual Chlorine:

Comments:

Lab#: A0607165-02A

Analytica International, Inc.
5761 Silverado Way, Unit N
Anchorage, AK 99518
Phone: 907-258-2155

Fax: 907-258-6634

Report Date:  7/31/2006

Receipt Date:  7/13/2006
Sample Date:  7/12/2006
Sample Time:  7:20:00PM
Collected By: FT

Flag Definitions:

MRL = Method Reporting Limit

MCL = Maximum Contaminant Limit

B = Present also in Method Blank

H = Exceeds Regulatory Limit

M = Matrix Interference

J= Estimated Value

D = Lost to Dilution

** = RL higher than MCL; target not detected

Analysis Method Prep Prep Analysis
Parameter Result Units Flags MRL MCL Method Date Date Analyst

5540C (Aqueous) - Surfactants as MBAS Test was conducted by Analytica - Anchorage
MBAS Foaming Agents <MRL mg/L 0.10 7/13/2006 7/13/2006 AJ

Reported by: Krissy Plett, Page 2 of 4
Laboratory Project Manager




ANALYTICA
- GRoup

SGS Environmental Services
Attn: Mr. Forest Taylor

200 W Potter Drive
Anchorage, AK 99518
907 562-2343

Fax: 907-561-5301

Client Sample ID; Treated Water #1
Client Project: = Tuluksak

Location:

Sample Matrix: Aqueous

COC# 051996

PWS#:

Residual Chlorine:

Comments:

Lab#: A0607165-03A

Analytica Intemational, Inc.
5761 Silverado Way, Unit N
Anchorage, AK 99518
Phone: 907-258-2155

Fax: 907-258-6634

Report Date:

Receipt Date:

Sample Date:

Sample Time:
Collected By:

7/31/2006
7/13/2006
7/11/2006
11:00:00PM
FT

Flag Definitions:

MRL = Method Reporting Limit

MCL = Maximum Contaminant Limit

B = Present also in Method Blank

H = Exceeds Regulatory Limit

M = Matrix Interference

J= Estimated Value

D = Lost to Dilution

** = RL higher than MCL,; target not detected

Analysis Method Prep Prep Analysis
Parameter Result Units Flags MRL MCL Method Date Date Analyst
5540C (Aqueous) - Surfactants as MBAS Test was conducted by: Analytica - Anchorage
MBAS Foaming Agents <MRL mg/L 0.10 7/13/2006 7/13/2006 AJ
Reported by: Krissy Plett, Page 3 of 4

Laboratory Project Manager



ANALYTICA
" GROUP

SGS Environmental Services
Atm: Mr. Forest Taylor

200 W Potter Drive
Anchorage, AK 99518
907 562-2343

Fax: 907-561-5301

Clicat Sample ID: Treatment Process 2
Client Project: Tuluksak

Location:

Sample Matrix: Aqueous

COC#: 051996

PWSi:

Residual Chlorine;

Comments:

Lab#: A0607165-04A

Analytica International, Inc.
5761 Silverado Way, UnitN
Anchorage, AK 99518
Phone: 907-258-2155

Fax: 907-258-6634

Report Date:  7/31/2006
Receipt Date:  7/13/2006
Sample Date:  7/11/2006
Sample Time:  10:00:00PM
Collected By: FT

Flag Definitions:

MRL = Method Reporting Limit

MCL = Maximum Coantaminant Limit

B = Present also in Method Blank

H = Exceeds Regulatory Limit

M = Matrix Interference

J= Estimated Value

D = Lost to Dilution

** = RL higher than MCL,; target not detected

MBAS Foaming Agents <MRL mg/L 0.10

.o

Reported by: Krissy Plett, Page 4 of 4
Laboratory Project Manager

. Analysis Method Prep Prep Analysis
Parameter Result Units Flags MRL MCL Mecthod Date Date Analyst
5540C (Aqucous) - Surfactants as MBAS Test was conducted by: Analytica - Anchorage
7/13/2006 7/13/2006 Al



MWH Laboratories

A Division of MK Americas, ins.

750 Royal Oaks B, Sude 100
Morronsa, Caldonma 91018-0279
Tel: 626 383 1100
Fax 628 388 1107
1800 588 LABS ({1 800 366 5027}

Laboratory Report

for

SGS Environmental Serxrvices Inc.
200 W. Potter Drive

Anchorage , AK 99518

Attention: Forest Taylor
Fax: (907) 561-5301

DATE OF ISSUE

AUG 0 7 72285
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MWH Laboratories

A Divisiun of MWRH Amedzae. Inc.

752 Royst Oare Do, Sa?a 100
Morrovie, Cattornia 91018-3629
Tel: 826 366 1100

Fax 626 386 1101

1 600 508 LABS {1 800 586 82:7)

SGS Environmental Services Inc.
Forest Taylor
200 W. Potter Drive

Laboratory

Hits Report

#179019

Samples Received
15-jul-2006 09:29:06

Anchorage , AK 93518

Analyzed Sample# Sample ID Result Federal UNITS MRL

MCL

2607150003 1063863001 RAW WATER W-05-1
2607150004 1063863002 RAW. WATER W-05-2

26071500058 1063863003 TREATMENT PROCESS 1
08/01/06 Bromochlorocacetic acid 3.86 ug/1 1.0
08/01/06 Bromodichloroacetic acid 3.82 ug/1 1.0
07/17/06 Chlorine Dose 10 mg/l 1.0
07/24/06 Chlorine Residual 2.2 mg/1 0.1
08/01/06 D/DRP Haloacetic Acids {HAAS) 37.1 60 ug/1l 1.0
08/01/06 Dichlorocacetic acid 19.6 ug/1 1.0
08/01/06 Trichloroacetic acid 17.5 ug/1l 1.0
07/31/06 Bromodichloromethane 7.52 ug/1l 0.5
07/17/06 Chlorine Dose 10 mg/1 1.0
07/24/06 Chlorine Residual 2.2 mg/1 0.1
07/31/06 Chloroform 46.7 ug/1 0.5
07/31/06 Dibromochloromethane 1.52 ug/1 0.5
07/31/06 Total Potential Trihalomethane (5.7 < 80O ug/1 0.5

2607150006 1063863004 TREATMENT PROCESS 2
08/01/06 Bromochlorocacetic acid 3.17 ug/1 1.0
08/01/06 Bromodichloroacetic acid 3.64 ug/1 1.0
07/17/08 Chlorine Dose 10 mg/1 1.0
07/24/06 Chlorine Residual 2.7 mg/1 0.1
08/01/06 D/DBP Haloacetic Acids (HAAS) 40.4 60 ug/1 1.0
08/01/06 Dichloroacetic acid 19.4 ug/l 1.0
08/01/06 Monochloroacetic acid 2.19 ug/1 2.0
08/01/06 Trichloroacetic acid 18.8 ug/1 1.0

SUMMARY OF POSITIVE DATA ONLY.
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Laboratory
- Hits Report
MWH Laboratories #179019

A Dvigion of Mvnt Americas. Inc.

T50 Royat Oakg Orton, Sure 10C

Mowowva, Calicrea 910022329
ot &2 338 1100

Fax 626 386 1101

1 800 566 LABS (1 800 %66 5227)

8GS Enviromnmental Services Inc. Samples Received
Forest Taylor 15-jul-2006 09:29:06
200 W. Potter Drive

Anchorage , AKX 99518

Analyzed Sample# Sample ID Result  Federal UNITS MRL
MCL
26071504006 1063863004 TREATMENT PROCESS 2
07/31/06 Bromodichloromethane 5.96 ug/1 0.5
07/17/06 Chlorine Dose 10 mng/1 1.0
07/24/06 Chlorine Residual 2.7 ng/1 0.1
07/31/06 Chloroform 46.4 ug/l 0.5
07/31/06 Dibromochloromethane 0.3998 ug/1l 0.5
07/31/06 Total Potential Trihalomethane < €O ug/1 0.5
2607150007 1063863005 TRIP BLANX
07/20/06 Dichloromethane 0.75 5 ug/1l 0.5

SUMMARY OF POSITIVE DATA ONLY.
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Laboratory
" Data Report
MWH Laboratories 4179019

A Division of MVért Amavican, Inc,
753 Aoyal Oane Driva, Sulte 100

Monrovia, Cakforma 91018-3228
Tel 626 386 1100

Fax: 626 355 1101
1800 566 LABS [t 530 568 K227)

SGS Environmental Services Inc. Samples Received
Forest Taylor 07/15/06

200 W. Pottexr Drive

Anchorage , AK 39518

Prepared Analyzed GC Retgt  Methed Analyte Result Units FRL Dilution

.

1063863001 RAW WATER W-05-1 (2607150003) Sampled on 07/12/06 19:00

Regulated VOCs plus Lists 1&3

07/26/G6 05:39 2326171 { ML/BPA 524.2 )} 1,1,1,2-Tetrachlarcethane ND ug/1 c.5 1
07/20/06 05:39 326177 { ML/EPA 524.2 ) 1,1,1-Trichloroethane D ug/l 1
07/20/06 05:39 326177 { ML/ZFA 524.2 ) 1,1,2,2-Tetrachloroethane ND ug/l 1
07/20/06 05:39 326177 { ML/EPA 534.2 ) 1,1,2-Trichloroethane up vg/1 0.5 1
07/2¢/06 05:3% 326177 { ML/EPA 524.2 } 1,1-Dichlorocthane XD ug/l 0.5 1
07/20/06 05:19 326177 { ML/EPAR 524.2 } 1,1-Dichloroethylene ND ug/l 0.5 1
07/20/06 05:39 326177 { ML/RPA 524.2 ) 1,1l-Dichlorepropenc ND ug/l 0.5 1
©7/20/06 05:39 328177 { ML/EPA 524.2 )} 1,2,)-Trichlorobenzene : ND ug/l Q.58 1
07/30/06 ©05:39 326177 { ML/EPA 524.2 ) 1,2,3-Trichloropropane ND ug/l Q.5 1
01/20/06 ©5:3% 326177 { ML/EPA 524.2 ) 1,2,4-Trichlorobenzens ND ug/1 1
07/20/06 05:3% 326177 { ML/EPA 524.2 ) 1.2,4-Trimethylbenzene ND ug/1 0.5 1
07/24/06 05:29 326177 ( ML/EPA 524.2 )} 1,2-Dichlcroethane ND ug/1 0.5 2
07/20/06 05:39 1261717 { ML/EPA $23.2 ) 1.2-Dichlozoprcpare ND ug/l 0.5 1
¢7/20/06 05:39 3261177 { ML/EPA S24.2 ) 1,2,5-Trimethylbenzene ND ug/t 0.5 1
07/20/06 05:32 26117 ( ML/EPA S24.2 ) 1,}-Dichloropropane BD ug/l 6.5 1
07/20/06 05:39 326177 ( ML/EPA 524.2 } p-Dichlorobznzene (1,4-DCB) ND ug/l 0.5 1
07/20/06 05:39 326177 ( ML/EPA 524.2 ) 2,1-Bichlorcpropane ND ug/l 0.5 1
07{20/05 05:39 326177 { ML/EPA 524.2 )} 2-Bucanome (MEK! D ug/l 5.0 1
07/20/06 G5:39 326177 { ML/EPA 524.2 )} o-Chlorctoluene KD ug/1 0.5 1
07/20/08 05139 326137 { ML/EPA 524.2 |} p-Chlorotcluene HD ug/1 0.5 1
©£7/20/06 ©5:39 326177 { ML/EPA 524.2 ) 4-Nethyl-2-Pentanone (MIBX) »D ug/l 5.0 1
€7/20/06 05:39 326177 { ML/BPA 524.2 ) Benzene XD ug/l 0.5 i
07/20/06 05:39 326177 { ML/BPA 524.2 | Bromobenzene HD ug/l 0.5 b3
07/20/06 05:19 1316177 ( ML/EPA 524.2 ) Brocmometbhane [Methyl Bromide) ¥o ug/1 9.5 1
07/20/06 05:39 326177 ( ML/EPA 524.2 ] Brocmcethana wD ug/l 0.8 1
027/20/086 05:39 328177 { ML/JEPA 524.2 ) cis-1,2-Dichloroethylene ND ug/l 0.5 1
07/20/06 05:39 326177 { HL/EPA 524.2 )} Chlorckenzene ND ug/1 0.5 b
07/26/06 05:39 326177 { ML/EPA $24.2 ) Carbon Tetrachlcride NG ug/l 0.5 1
07/26/06 05:39 316177 ( ML/ZPA S24.2 ) cis-1,3-Dichlorcpropens Np vg/l 0.5 1
07/720/06 0%:39 326177 ( ML/EPA S24.2 ) Bromoform ND ug/1 0.5 i
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MWH Laboratories

Laboratory
Data Report

A Divisson of MWH Amerkas, Ine. #179019
730 Floyal Cakg Drva, Sulis 1C0
Morrovia, Caldorrin 910130829
Tl €26 386 1{00
Fax; 626 3685 1101
'+ 600 560 LABS {1 ROO 165 5227)
SGS Environmental Services Inc.
(continued)
Prepézed Analyzed QC Ref# Methcd Analyte Resule Urits MR Nilurion
1063863001 RAW WATER W-05-1 {(2607150003) {continued) Sampled on 07/12/0
@7/20/06 05:39 326177 { BL/EPA S24.2 )} Chlorofora (Trichloromethana) ND ug/1 a.5 1
07/20/06 05:39 326177 ( KL/EPA 524.2 )} Bromochloromethana WD pg/l 6.5 1
07/20/06 05:39 326177 { XL/XPA 524.2 ) Chlorcaethane WD ug/1 0.5 1
07/20/08 05:39 326177 { ML/EPA 324.2 ) Chlorcmethane (Mathyl Chloride) ¥D ug/l 0.5 2
07/20/036 0%5:39 326177 { ML/BPA 524.2 )} Chlorodibromomethana ¥D ug/l 6.5 1
O7/20/06 05139 326177 { ML/EPA 524.2 ) Dibromomatbane ¥D ug/l 0.5 1
07/20/06 05:39 32€177 { ML/BPA 524.2 ) Bromodichlorovmethane ug/1 9.5 i
07/20/06 05:39 326177 { ML/BPA 524.2 ) bDichlorowethans ug/l 0.5 1
67/20/06 05:33 326177  ( ML/EPA $24.2 ) Di-iscpropyl ether ¥D ug/i 3.0 1
07/20/06 05:39 328177 { KL/EPA 524.2 ) Ethyl benzensa pore] ug/l 0.5 1
07/20/08 05:39 3261717 . { ML/RPA 524.2 ) Dichlorodifluoromathane ND ug/l 0.% 1
07/20/06 0539 326177 { ML/BPA 524.2 )} Fluorotrichloromatbane-Praonll ¥D ug/l 0.3 1
07/20/06 05:29 326177 { WL/RPA 524.2 } Hexachlorobutadiaene ND ug/l 8.5 1
2 07/20/06 05:39 326177 ( ML/EPA 524.2 ) Iscpropylbenzene o] ug/l 0.5 1
07/20/06 05139 326177 ( ML/EPA 524.2 ) m-Dichlorobanzena {1,3-DCB) ND ag/l 0.5 1
07/20/06 @5:39 326177 ( ML/BPA 524.2 )} m,p-Xylenes XD ug/l 0.5 1
07/20/06 ©5:39 326177 { WL/EPA S24.2 ) Methyl Tert-butyl ather (NTBR) ND vg/l 0.5 1
07/20/06 65:39 326177  ( ML/EPA 524.2 ) Naphthalene ND ug/1 0.5 1
07/20/06 05:39 326177 { ML/EPA 524.2 )} n-Butylbanzene ND ug/l 0.5 1
07/20/06 05:39 326177 { ML/EPA S24.2 ) n-Propylbenzena ¥D ug/l 0.5 1
07/20/06 05139 326177 { ML/EPA 514.2 ) o-Xylens ND ug/l 0.5 1
07/20/06 05:3% 326177 { NL/EPA 524.2 ) o-Dichlorobenzene {1,2-DCB} D ug/l1 0.5 1
07/20/06 05:39 326177 ' { ML/EPA 524.2 )} Tetrachloroethylene (PCE) ug/l 6.5 1
07/20/06 05:39% 3126177 { ML/EPA 524.2 ) p-Isopropyltoluena ND qu/l 6.5 1
07/20/06 05:39 325177 { ML/EPA 524.2 ) sac-Butylbenaene ND ug/l 0.5 1
67/20/06 05¢3% 326177 { WL/BPA 524.2 ) 3tyzene ND ug/1 0.5 1
07/20/06 05:39 326177  { ML/EPA $24.3 ) tzans-1,2-Dichlorcethylana ND ug/l 0.5 1
07/20/06 05:39 326177 ( ML/EPA 524.2 } tert-amyl Machyl Ether ND ug/l 3.0 1
07/20/06 05:39 326177 { ML/EPA 524.2 } tert-Butyl RBthyl Ether WD ug/1 3.0 1
07/20/06 05,39 326177 { ML/EPA 524.2 ) tert-Butylbenzens ND ug/d 2.% 1
07/20/06 05:39 326177 { ¥L/BPA 524.2 ) Trichlorcethylene {TCE) ND ug/l 0.5 1
07/20/06 05:39 326177 { HL/BRPA 524.2 ) Trichlorotrifluorcethane(Freon ND ug/l 0.5 1
07/20/06 05:39 326177 { HL/EPA 524.2 ) trans-1,)-Dichloropropsene KD ug/2 0.5 1
07/20/06 0539 1326177 { HL/EPA 524,2 ) Toluene ND ug/l 0.5 1
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Laboratory
o Data Report
MWH Laboratories #179019

A Divivion af MWH Americss, It

75) Royal Caks Dave, Sude 166

Monvove, Coblornia 91016-3825
Tot. 626 386 1100

Fax 626 386 110

1 800 506 LADS {1 R 566 5227)

SGS5 Environmental Services Inc.

{continued)
Prepared Analyzed QC Refp Method analyte Result Units _ MRL Dilueion
- 1063863001 RAW WATER W-05-1 (2607150003) {continued) Sampled on 07/12/0
- 07/20/06 05:3% 326177 { ML/RPA 524.2 ) Total 1,3-Dichloropropene ND ug/l 9.5 1
07/30/06 05:¢39 326177 { ML/EPA 524.2 ) 7Total THN - ND ug/l 0.5 1
07/20/08 0%5:39 326177 { ML/EPA 524.2 ) Total xylenes ND ug/l 0.5 1
07/20/06 0%5:3% 326177 { ML/BPA 524.2 ) Vinyl chleride (VC) ND ug/l 0. 1
{ EPA 524.2 } Toluene-d8(70-130) 97 % Raec
{ BPA 524.2 ) 4-Bromofluorcbenrene (70-130} 39 % Rec
( EPA 524.2 ) 1.2-pichloroethane-d4(70-130) 105 : & Rec
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MWH Laboratories

Laboratory
Data Report

A Divisioa ef R Ameckss, Inc. #179019

750 Poyal Qs Drive, Sute 100

Mofrovia, Calfoma Q19183629

Tet: 628 385 1100

Fax €28 386 1101

1800 568 LABS (* 8OO 566 5227

SGS Environmental Services Inc.
(continued)
Prepared Analyzed QC Refy Method Analyce Result Units MRL Dilution
1063863002 RAW WATER W-05-2 (2607150004) Sampled on 07/12/06 19:20
Regulated VOCs plus Lists 1&3

07/20/06 06:00 326177 { ML/EPA 524.2 ) 1,1,1,2-Tetrachicrcethane ND ug/l G.5 1
07/20/08 ¢6:30 326177 { ML/EPA 524.2 )} 1,1,i-TricHlcroethana ND ug/l 0.5 b
a7/20/06 ¢6:00 326177 { ML/JEPA 524.2 ) 1,1,2,2-Tetrachloroethane ND ug/l 0.5 1
07/20/06 06:00 326177 { ML/EPA 524.2 ) 1,1,2-Trichloroethane ND ug/l 0.5 1
07/20/08 06:00 3261177 { ML/EPA 524.2 ] 1,1-Dichloroethane ND ug/l 5.5 1
37/20/06 06:00 326177 { ML/EPA 524.2 )} 1,1-Dichlorcethylene ND ug/l 0.5 1
37/20/06 06:00 328177 ( ML/EPA 524.2 ) 1,1-Dichloropropene NO ug/1l 0.5 1
07/20/06 05:00 326177 { ML/EPR 524.2 )} 1,2,3-Trichlorcbenzane WD ) ug/1 .8 1
07/20/06 C6500 326177 { ML/EPA 524.2 ) 1,2,3-Trichloropropane 1D ug/1 9.5 1
07/20/06 06:00 2326177 { ML/BPA 524.2 ) 31,2,4-Trichiorcbenzene ND ug/1l 0.5 1
07/20/06 06:00 326177 { ML/EPA 524.2 ) 1.2,4-Trimethylbenzene ND ug/l 0.5 1
07720706 06:00 328177 { ML/BPA 524.2 )} 1,2-pichlorvathane WD ug/l 0.5 1
07/20/06 06:00 326177 { ML/EPA 524.2 ) 1,2-Dichloropropana ND ug/1 0.5 1
07/20/06 06:00 326177 { ML/EPA $24.2 ) 1,3,5-Trimethylbenzene ND ug/l 0.5 1
07/20/06 06:00 326177 { ML/EPA 524.2 ) 1,3-Dichlorepropane ND ug/1 n.s 3
07/20/06 0§:00 226179 t ML/EPR $24.2 ) p-Dichlcrobpenzene {1,4-CC3) ND ug/1 0.5 1
Q7/20/08 06:00 3261717 { ML/BPA 524.2 } 2,2-Dichloropropane ND ug/l 0.5 1
€17/20/06 06:00 2336177 { ML/EPA 524.2 } Z-Butanone (MEK) NR ug/l 5.0 1
81/20/06 06:00 326177 { ML/EPA 524.2 ) o-Chlcrotoluene 2107 ug/l 6.5 1
07/20/06 05:00 326177 | ML/EPA 524.2 |} p-Chlorotoluene WO ug/l 0.5 1
07/20/06 06:00 326177 { ML/EPA 524.2 ) 4-Methyl-2-Pentanone (MILBX} ND ug/1 5.0 1
€7/20/06 0G6:00 326177 { ML/EPA S24.2 ) Benzene ND ug/1 0.5 - 1
07/20/08 06:00 126177 { ML/EPA S24.2 ) Bromobenzene ND ug/} 0.5 1
67/20/068 06:00 126177 { ML/EPA 524.2 ) Brcmomethane (Methyl Bromide! ND ug/1 0.5 1
07/20/06 06:00 326177 { ML/EPA 524.2 } Bromoethane ND ug,/1 0.5 1
07/26/06 06:00 326177 { ML/EPR S24.2 )} cis-1,%-Clchloroethylene YD ug/1l .5 1
07/26/G6 05:02 326177 { ML/EPA 524.2 ) Crlorobenzense ND ug/l c.5 i
07/20/06 06:00 32€177 { ML/EPA 524.2 ) Carbon Tetrachloride ND ug/1l 0.5 1
07/20/06 0£:00 326173 { ML/EFA 524.2 ) cis-1,3-Dichloropropene ND ug/l 0.5 1
CI/20/¢6 06:00 2126177 { ¥L/EPA 524.2 ) Bromcform KD ug/y 9.5 1
097/206/06 C€:00 326177 ( ML/EPA 524.2 ) Cnloroform (Trichloremethane] 0.5 i

ND ug/l
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- Laboratory

- Data Report
MWH Laboratories $179019

A Division of AIWH Armgvicas, Ine.

750 Poyx Oabs Drfwe, Suts 10Q

Monrovia, Calikwma 81018-3629
Tab 828 335 1100

Fax 428 385 1101

1 400 508 LABY {1 500 566 5277)

SGS Environmental Services Inc.

(continued)
Prepared Analyzed QC Refd Kethod Analyte Resgult Units MRL Dilurfcn
1063863002 RAW WATER W-05-2 (2607150004) (continued) Sampled on 07/12/0
07/20/06 06:00 326177 ( XL/BPA 524.2 ) Bromochloromethana ND ug/l 0.5 1
07/20/06 06:00 326277 { ML/EPA 524.2 ) Chlorocethane ND ug/l 0.5 1
07/20/06 06:00 326177 { ML/RPA 524.2 ) Chloromsthane{Methyl Chloridae) ND ug/l e.5 1
07/20/08 06:00 326177 { ML/EPA 524.2 ) Chlorodibromomethanas ND ug/1 a.5 1
07/20/06 06:00 326177 { HL/EPA 524.2 )} bibromomethana ND ug/1 0.5 1
87/20/06 06300 326177 { ML/EPA 524.2 ) Eromodichloromatbans ND ug/1 0.5 1
07/20/06 06100 326177 { ML/EPA 524.2 ) Dichlorcmathane ¥D ug/1 0.5 1
07/20/06 06:00 326177 ( WL/EPA 524.2 ) pi-isopropyl ether ND ug/1 3.0 3
07/20/06 06:00 326177 { ML/RPA 524.2 ) Ethyl ben:zene ND ug/l 0.5 1
07/20/06 06:00 326177 { NL/EPAR 524.2 ) Dichlorxodifluorocmathane WD ug/l 0.5 1
Q7/26/06 06:00 326177 { KL/EPA 524.2 ) Pluc;otrinhloramethunc—rr-anll ®D ug/1 0.5 1
07/20/06 06:00 3326177 ( ML/EPA 524.2 ) Hexachlorobutadiene WD ug/l 0.5 i
07/20/06 06:00 326177 { WL/EPA 524.2 ) Isopropylbenzena ND vg/l 2.% 1
07/20/06 06:00 2326177 { NL/EPR 524.2 ) m-Dichlorobenzene (1,3-DCB) ND ug/1 0.5 1
07/20/086 06:00 326177 { ML/BPA 524.2 ) m,p-Xylenes ND ug/1 0.5 1
07/20/86 ©6:00 3286177 { ML/BPA 524.2 ) MHethyl Tart-butyl ether (KTBE) ND ug/l 0.5 1
07/20/06 G€.:00° 326177 { WL/EPA 524.2 ) Naphthalene b} ug/1 0.5 1
07/20/08 06:D0 2326177 { HL/BPA 524.2 ) n-Butylbenzenae ND vg/1 g.8 1
07/20/06 06:00 326177 { XL/EPA 524.2 ) n-Propylbenzene ND ug/1 0.5 1
07/20/06 086+00 326177 { XL/BPA 524.2 ) a-Xylene ND ug/1 6.5 1
07/20/06 06,00 326177 { ML/BPA 524.2 ) o-DPichlorobenzens {(1,2-DCB) XD ug/1 0.5 1
07/20/06 06:00 326177 { HL]KPA 524.2 ) Tetrachlorcathylene (PCE} WO ug/l 0.5 1
07/20/06 06:00 326177 ( ML/BPA 524.2 ) p-lsopropyltoluana KD ug/l1 0.5 1
07/20/06 06:00 326177 { HL/BPA 524.2 )} sec-Butylbenzens KD ug/l D.§ 1
07/20/06 06100 326177 ( ML/BPA 524.2 ) Styrene ND uwg/l 0.5 b3
07/20/06 06:00 326177  ( ML/EPA 524.2 ) trans-1,2-Dichlorcethylena ND ugfl 0.5 1
07/20/06 06:00 2326277 { ML/BPA 524.2 ) tert-amyl Methyl Bther HD ug/l 3.0 1
07/20/06 06:00 326177 ( ML/EPA 524.2 } tart-Butyl Ethyl Bther HD ug/l 3.0 1
07/20/06 06:00 326177 { WL/EPA 524.2 ) tert-Butylbanzene ¥D ug/1 0.5 1
07/20/06 06:00 325177 { BL/EPA 524.2 ) Trichlorcethylene (TCH) ND ug/1 0.5 b3
07/20/06 06:00 326177 { ML/EPA 524.2 ) Trichlorotrifluorcethane!Preon ND ug/1 0.3 1
07/20/06 06:00 326177 { ML/EZPA 524.2 )} trasa-1,3)-pDichloropropena ND ug/l 0.5 1
67/20/06 06100 326177 { ML/SPA 524.2 ) Toluenae ND ug/l 0.5 1
07/20/06 06:00 326177 { ML/BPA 524.2 ) Total 1,3-Dichloropropene ND ug/l 0.5 1

Data Report - Page 5 of 11




VIWH Laboratories

Laboratory

Data Report

A Divigor of MWH Amrerkas, Inc, #17 90189
750 Boyal Caks Ditva, Sufts 100
Morvovg, Casfornia 91010-2473
Tet 626 386 1100
Fad; 645 385 1IN
1 600 580 LARS {1 BOD 568 3227)
SGS Environmental Services Inc.
(continued)
Prepared Analyzed QC Refd Method Analyte Result Units MRL pilution
1063863002 RAW WATER W-05~2 (2607150004) {continued) Sampled on 07/12/0
07/20/06 06:00 326177 { XL/RPA 524.2 ) Total TRA ND ug/1 6.5 1
a7/20/06 06:00 326177 { ML/EPA 524.2 ) Total xylenes bs] g/l 0.5 1
07/20/0€ 06.:00 326177 ( ML/EPA 524.2 ) Vinyl chloride (V<) ND ug/1 0.1 1
{ XPA 524.2 } 1.2-pPichloroethana-24{70-130) 99 % Rec
{ EPA 324.2 )} 4-Bronofluorabenxenal{?0-130) 104 % Rec
{ EPA 524.2 ) Toluene-48(70-130) 97 % Resc
Data Report - Page 6 of 11



Laboratory
- Data Report
NMWH Laboratories #179019

A Division of MWH Amevicas. Inc.

T5) Reyal Omics Drfva, Suita 100

Monrova, Cebtorna §1018-3629
Tak 826 386 1100

Fac 626 386 110y

4 6¢Q 506 LABS |1 BOQ 568 5227)

SGS Environmental Services Inc.

{cont inued)
Prepared Anaiyzed QC Ref# Hethod Analyte Resulr Units MRL Cilution
E 1063863003 TREATMENT PROCESS 1 (2607150005) Sampled on 07/11/06 23:00

Tot Pot Trihalomethanes 5710B

07/28/06 67/31/06 00:C0 327662 { ML/EPA 551.1 ) Bromoform ND ug/1 1
07/28/06 07/31/06 00:00 2327662 ( ML/EPA 531.1 ) Chloroform 46.7 ug/l ¢.5 1
07/28/06 07/17/06 00:00 327662 { SM2350 ) Chlorine Dose 10 g/ 1 )
07/28/06 07/24/06 00.00 2327652 { ML/S 4508CL-G } c¢hlorine R‘esic&uul 2.2 mng/l 1
07/28/06 07/31/06 00:00 2127662 { ML/EPA 551.1 )} Dibromochloromethans 1.52 ug/1 1
07/23/06 07/31/06 00:00 327662 { ML/EPA 551.1 ) Bromodichloromethane 7.52 ug/l 0.5 1
07/28/06 07/31/06 06:00 327662 { ML/EPA 551.1 ) Total Potential Trihalomethane 55.7 vg/l 0.5 1

{ ML/SN 5710 | 1,2-Dibromcprcpane (10-130) 115 8 Rec

Total Potential Haloacetic
Q7/28/06 ©F/11/06 0DD:00 327929 { ML/SM 571iaB )} Chlerine Dose 10 mg/1 .0 1
07/28/06 08B/01/06 00:00 327929 { ML/SM 62518 } Bromochloroacetlc acid 3.86 ug/l 1.0 1
07/28/06 ©8/01/06 00:00 327929 { KL/SM 6251B )} Bropodichloroacetic acid 1.82 ug/l .0 1
07/28/06 U0B8/81/06 00:00 1327929 [ ML/SM 6€251B ) Chlorodibromomacetic acid ND ug/l 2.0 1
07/28/0€6 07/24/06 00:00 327929 { HL/SM 5710B } Cklorine Residual : 2.2 mg/1 0.1 31
07/28/06 08/01/06 00:00 327929 { ML/SK 2518 } Dibromcacetic acid ND ug/L 1.0 1
07/28/0¢ 08/01/06 Q000 327929 { ML/SM 6251B ] bBichlorcacetic acid 19.6 ug/l 1.0 1
c?/28/06 08/01/06 00:00 13127929 { ML/SH 6251B } Monobromoacetic acid ND ug/1 1.0 1
07/28/06 G8/01/0€ €0:00 327929 ( ML/SHM 62518 } ¥onochloroacetic acid ¥D vg/l N 1
07/28/06 08/01/06 00:00 32792% { ML/SM 6251B ) Tribromoacetic acid ND ug/l .0 1
07/28/66 08/01/06 00:00 127939 ( ML/SM 62518 } Trichlorcacetic acid ‘17.8 ug/1 1.0 1
07/28/06 ©8/01/06 00:00 327923 { ML/S6251R } D/DBP Halcacetic Acids (HAAS) 37.1 ug/l 1.0 1

{ SM5710 §251B ) 2,3-Dibrom Acid{20-110) 106 % Rec

{ SM5710 62518 ; 1,2,3-TCP(86-120) 102 ¥ Rec

Data Report - Page 7 of 11




Laboratory
- Data Report
MWH Laboratories #179019

A Diviston of MWH Amanzas, inc.

750 Puyal ODaks Orive, Stie 100

tonrova, Catkvréa 910100829
Tet: 626 386 1100

Fax €28 3865 1101

1 600 566 LABS (1 800 566 5297)

SGS Environmental Services Inc.

(continued)
Prepared Analyzed OC Refd  Method Analyte Result Uzits MRL Dilurion
1063863004 TREATMENT PROCESS 2 (2607150006) Sampled on 07/11/06 22:00

Tot Pot Trihalomethanes 5710B

07/28/06€ ©I/33/06 00:00 327662 { ML/EPA 351.1 ) Bromoform ND ug/1 0.5 1
07/28/06 07/31L/06 00.00 327662 { ML/EPA S51.1 | Chloroform 46.4 ug/l Q.5 1
07/28/06 ©07/17/06 00100 327562 { sM23se ) Chlorine Dose 10 wg/1 1.0 1
07/26/06 07/24/06 D3:00 327662 { ML/E ¢503CL-3 ) Chlorine Residual 2.7 ma/L 0.1 1
07/28/08 07/31/06 00:00 327662 { ML/EPA $51.1 ) Dibromochloromethane 6.998 ug/1 0.5 1
07/28/08 ©7/31/06 00:60 327662 { ML/EPA 551.1 ) Bromodichleromethane 5.96 ug/l 0.3 1
07/28/06 07/31/06 00:C0 327662 ( ML/EPA 551.1 } Total Potential Trihalomethane (::::::) ( EEC> ug/l 0.5 1
{ ML/SM 5710 } 1.2-Dibromopropane (70-130) 117 % Rec
Total Potential Haloacetic
07/28/06 07/17/06 05:00 327929 ( ML/SM 5710B )} Chlorinme Tose 10 mg/l 1.0 1
07/28/06 08/01/06 06:00 327929 { WL/SM 62518 ) Bromochloroacetic acid 3.17 ug/1 1.0 1
07/28/06 06/01/0€ 00:00 327929 { ML/SM §251B ) Bromodichloroacetic acid 3.64 ug/1l 1.0 1
07/28/06 0©08/02/06 00:00 327929 ( ML/SM 62518 ) Chlorodibromomacetic acid ND ug/1 2.0 L
£7/28/06 07/24/06 060:00 32792% { ML/SM S7108 | Chlorine Residual 2.7 ng/ L 6.1 b
07/28/06 08/01/06 00:00 327529 { ML/S¥ 6251B )} Dibrcmoacetic acid his] ug/1 1.0 1
27/28/06 68/01/06 00:00 327529 I ML/SM €251B ) Dichlceroacetic acid 18.4 ug/1 1.0 1
07/28/06€ 03/01/06 00:00 327925 [ ML/SM 6251B ) Monobromcacetic acid ND \;g/l 1.0 1
07/28/06 08/01/06 00:00 327929 { ML/SM 62518 } Monochloroacetic acid 2.19 ug/1 2.0 1
07/23/06 08/01/06 00:00 327929 { ML/RM £231B ) Tribromoaceric acid ND vg/l 4.0 1
07/28/06 08/01/06 00:00 327928 | ML/SM 6251B ) Trichlorosmcetic acid 18.9 ug/1 1.0 1
07/28/06 09/01/06 00:00 327929 { ML/S6251B } D/DBP Haloaceric Acids (HARS) @ {O ug/l 1.0 1
{ sM571C £2518 | 2,3-Dibrom Rcid{70-130) 37 ¥ Rec
7 { SMS710 6251B ) 1,2,3-TCP(60-120} 101 ¥ Rec

Data Report - Page 8 of 11




Laboratory
» Data Re £
MWH Laboratories #1730191;0:

A Divizioa of MWH Americss Ine

753 Agwal Oaks Driva, Suds 10O
Honroda, B 9310183629
Tol. 628 388 1100

Fax 828 388 1101

1 500 386 LABS {1 300 348 5227)

SGS Environmental Services Inc.

(continued)
Prepared Analyzed QC Ref# Method Analyte Result Units MRL bilution
1063863005 TRIP BLANK (2607150007) Sampled oen 07/12/06 19:00

Regulated VOCs plus Lists 1&3

Q7/2¢/06 03:41 326175 { ML/BPA 524.2 } 1,1,1,2-Tetrachloroethane ND ug/l 0.5 1
07/2C/06 03:41 326175 { ML/EPA 524.2 ) bl.l.l—’rrichlo!occhano ND ug/} 0.5 b
07/20/06 03:41 326175 { HL/EPA S24.2 ) 1,1,2,2-Tetrachlorcethane ND ug/lL 3.5 1
Q7/20/06 03:51 326175 { ML/EPA $24.2 } 1,1,2-Trichlorocthanre ND ug/l 0.5 1
07/20/06 03141 326175 { ML/EPA 524.2 } 1,1-Dichloroethane ND ua/l 0.5 1
07/20/06 03:41 326175 { ML/EPA 524.2 } 1,1-Dichloroethylene YO ug/1l 0.8 1
07/20/86 03:41 326175 { ML/EPA 524.2 ) 1,1-Dichloropropene NO ug/l 0.5 1
07/20/06 03:41 3268175 { ML/BPA 5248.2 | 1,2,3-Trichlorobanzene ND ug/1 0.3 1
07/20/06 03:4) 326175 ( ML/EPA %24.2 ) 1,2,3-Trichloropropane ND ug/l c.s 1
07/20/06 0341 326175 { ML/EPAR 524.2 } 1,2,4-Trichlorobenzene ND ug/l ¢.5 1
07/20/06 03:41 326175 ( ML/EPA 524.2 )} 1,2,4-Trimethylbenzene ND ua/l 0.5 1
07/20/06 03:41 126175 { ML/EBPA 524.2 )} 1,2-Dichlorcechane ND ug/l ¢.5 b3
©07/20/06 03:41 126175 { ML/EPA 524.2 )} 1,2-Dichlorcpropane HD ug/l 9.5 1
07/20/06 03:41 126175 { ML/EPA 524.2 } 1,3,5-Trizechylbenzens ND ug/l 0.5 1
07/20/06 0):41 326178 { ML/EPA 524.2 ) 1,3-Dichlorcpropane ND ug/l 0.5 1
07/208/06 63:41 3286175 { ML/EPA 524.2 | p-Dichlorobenzene (1,4-DC3) D ug/1 0.9 1
07/20/06 G3:41 326173 { ML/JEPA 524.3 ) 2,2-Dichloropropune ND ug/l 6.5 1
07/20/06 83:41 326175 { ML/BPA 524.2 ) 2-Butanone (MEK) ND ug/1 .0 1
07/20/06 03141 326175 { ML/BPA 524.2 ) o-Chlorstoluene [12] ug/l 0.5 1
07/20/06 03:41 326175 { ML/BPA £24.2 ) p-Chlorotolusne ND ug/1 0.% 1
©07/20/06 03:41 326175 { ML/EPA 524.2 ) 4-Methyl-2-Pentanonae (MIBK) ND ug/1 5.0 b8
07/20/06 03:41 326175 { ML/EPA 524.2 } Benzene ND ug/1 0.5 1
07/20/06 03:41 326175 { ML/EPA 524.2 ) Bromobenzene ND wg/l 0.5 1
07/20/06 03:41 326175 { ML/EPRA 524.2 ) Bromomethane (Methyl Bromide) ND ua/l 0.5 1
037/20/05 03:41 326175 { ML/EPA 524.2 ] Bromosthane ND ug/1i 3.5 1
€7/20/06 03:41 32617S { ML/EPA $24.2 } cig-1,2-Dichloxoethylene ND ug/l 0.5 1
07/20/06 63:41 2326178 { ML/EPA 524.2 ) Chlorobenzenc ND ug/l 0.5 1
07/20/06 D3I:41 326175 ( ML/EPA $24.2 ) Carbon Tetrachloride ND ug/1 9.5 1
07/20/05 03:41 326275 { ML/EPA $24.2 )} cts-1,3-Dichloropropene ND ug/l 0.5 1
07/20/06 €3:41 126175 { PL/EPA 524.2 ) Bromoform ND v/l 0.5 1
07/20/G6 03:41 32817s { ML/EPA S24.2 ) Chloroform (Trichloromethane) ND ug/1 0.9 1

Data Report - Page 9 of 11




Laboratory

- Data Report
MWH Laboratories $179019

A Division of MWH Amavktas, tre,

753 Poyxt Oaxs Dekss. Suka 100
Monovia, CaZorva 81016-3829
Tet 826 386 1100
Fax 626 305 1101
1 8OO 550 LARS (1 BOO 568 5227)

SGS Environmental Services Inc.

{continued)
Prepared Analyzed QC Ref# Methad Analyte Regult Units MRL Dilution
1063863005 TRIP BLANK (2607150007). (continued) Sampled on 07/12/06 19:0
07/20/06 83:41 312617% { HL/BPA 524.2 ) Bromochloromethana ¥D ug/1 0.5 1
07/20/06 03:41 326175 { ML/BPA 524.2 ) Chloroethane ND ug/l 6.5 b3
07/20/06 03:41 2326178 { XL/EPA 524.2 ) Chloromethane(Methyl Chlorida) ND ug/l 0.5 1
07/20/08 63:41 326175 { KL/BPA %524.2 ) Chlorodibromomathane ND ug/l 0.3 1
07/20/06 03i41 326178 { ML/BPA 524.2 ) Dibromomsrhana XD ug/l 9.5 1
07/20/06 03:41 32617% { WL/BPA 524.2 ) Bromodichloromathane KD ug/1 0.5 1
07/20/06 03:41 232617% ( ML/RPA 524.2 ) dichloromethane 0.75% ug/l 0.5 1
©7/20/06 03,41 326175 { ML/BPA S24.2 ) Di-lsopropyl ether MD ug/l 3.0 1
07/20/06 03:41 326175 { ML/BPA 524.2 ) Ethyl benzene ND ug/l 0.5 1
07/20/06 03:4) 3285175 { ML/EPA 524.2 ) Dichlorodiflucromathane ND ug/1 0.5 1
07/720/06 03.:41 325175 { HL/EPA 524.2 ) Fluorotrichloromstbane-Freonil ND ug/L 0.5 1
07/20/06 03:41 326178 { ML/BPA 324.2 ) Hexachlorcbutadiene WD g/l 0.3 1
07/20/06 ©3:41 328175 ( uL./2PA 324.2 ) Isopropylbenzene ND ug/1 0.5 1
07/20/06 03:41 32617S { ML/EPA 524.2 ) m-Dichlorobenzena (1,3-DCB) ND ug/) 0.3 1
07/20/06 03:41 326175 { ML/BPA 524.2 ) m,p-Zylenes ND ug/1 6.5 1
07/20/06 03:4% 326175 ( ML/EPA $524.2 ) MHethyl Tart-butyl ather (MTRE) ND ug/l Q.58 1
07/20/06 D3:41 32617% { BL/JEPA 524.2 ) Naphrhalene HD ug/li 0.% 1
07/20/08 03:41 232617S { ML/BPA 524.2 ) n-Butylbenzene ND ug/l 0.5 1
07/26/06 D341 326175 ( ML/EPA 524.2 )} n-Propylhanzene ND ug/l 0.5 1
07/20/06 03:41 2326175 ( ML/EPA 524.2 ) o-Zylene . HD ug/1 6.5 1
07/20/06 83:41 326175 t ML/EPA 524.2 ) o-Dichlorobenzene (1,2-DCB) ND ug/1 0.5 1
07/20/06 03:41 326175 ( XL/EPA 324.2 ) Tetrachloroesthylens {PCE) WD ug/l 0.5 1
07/20/06 03:41 326175 { ML/RPA 524.2 ) p-Isopropyltolusene 1} ug/l 0.5 1
07/20/06 03141 328175 { ML/BPA 524.2 ) sec-Butylbenzene ND ug/l 0.5 1
07/20/08 03:;4) 326175 { ML/BPA 524.2 )} Styrana ND uwg/l 0.5 1
07/20/06 03:41 325175 { ML/EPA 524.2 ) trans-1,2-Dichloroethylone ¥D ug/l 0.5 3
07/20/06 03:41 326175 { ML/EPA 524.2 ) tert-amyl Mathyl Ether bp:] ug/l 3.0 1
07/20/06 03:41 325175 ( WL/EPA 524.,2 ) tert-Butyl Rthyl Ether ¥ ug/l 3.0 1
07/20/06 03:41 32617% { ML/EPA 524.2 ) tert-Butylbanzena b110] ug/l 0.5 3
07/20/06 03:41 326175 { HL/BPA 524.2 ) Trichloroethylane (TCE) ND ug/l ¢.5 1
07/20/06 03:41 326175 { WL/BPA §24.2 ) Trichlorotrifluoroathanas (Freon ¥D vg/l Q.5 1
0?7/20/0€ 03:41 326175 { ML/EPA 524.2 )} trans-1,3-Dichlozapropene ND ug/1 0.5 1
07/20/06 03:41 326175 ( NL/BRPA 524.2 } Tolusne ND ug/l 0.5 b
07/20/06 03:41 32617s { ML/EPA 524.2 ) Total 1,3-Dichloropropene ND ug/1 0.5 1

Data Report - Page 10 of 11




MWH Laboratories

Laboratory
Data Report

A Divirion of MYWH Amsertcas, Inc, #179019
750 Royat Oaks Deve, Suta 100
Horrova, Cafformia 91016-032%
Tel. 623 385 1100
Fax 826 385 110V
1 800 568 LABS (¥ 800 548 K227}
SGS Environmental Services Inc,
(continued)
Prepared Analyzed QC Refd HMethod Analyte Result Unitse MRL Dilurion
1063863005 TRIP BLANK (2607150007) (continued) Sampled on 07/12/06 19:0
07/20/06 03:41 326175 ( ML/BPA 524.2 ) Total THM WD wg/l 0.5 1
07/20/06 03:41 326175 ( ML/EPA 524.2 ) Total xylanaa ND ug/} 9.5 1
07/20/06 03;41 326175 ( ML/EPA 524.2 ) Vinyl chloride (VC) ND ug/) 0.3 1
{ EPA 524.2 ) Toluene-d8(70-130) 104 % Rec
{ EPA 524.2 ) 1.2-pichlarcathane-d4 (70-130) 118 % Rac
{ RPA 524.2 )} 4-dromofluorcbenzena(70-130) 109 % Rac

Data Repoxrt - Page 11 of 11




CHAIN OF CUSTOI 10 L pgennctions Nationwide

SGS Environmental

(1. premm——
CLENE — cf2 Aulimiens

| SGS Reference:

63 8 63 L. Louisiana .zaavrﬁ:nd .

D

PAGE, / OF Z

* PROJECT: T Loy § sbhe

SN Pavt Yprs e PPN G0 346 s0p0
" SITE/PWSIDK:

"REPORTSTO: (g2 R W/~ £4nS

W%Ipmmﬂ\ﬂ et

No
C
(o} c=
N coMP
Pavl p/is whn  exwoizol) 74P~/ 0 /6 T N
INVOICE TO: QUOTE # "l\ chas &g' i"
.
P.O. NUMBER N J/ Y
.LABNO. ’ SAMPLE IDENTIFICATION DATE TIME MATRIX s k O‘ Q\
REMARKS
VUA—E | pocsonrin tt-psy | 710 | 71081 © | 5 3 '
DA ~ClRoew brizren t/-os-2 | 70 2127 © | 5 1301 |1
mel_ O T g ’
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2 éé ;;g % /2 ,é T2 Shippling Ticket No: . Temperature [C; C(%‘f’ 1= 93
" RelingéShed By: (2) &/ Date Time ,«B"‘ﬁ"ed By: Spedal Deliverable Requirements: | Chain of Custody Seal: (Circle)
g INTACT BROKEN ABSENT

. Relinquished By: ( y Time Racelved By: / Requested Tumaround Time and Special Instructions:
- Relinquished By: (4)\\_/ Date Time Received By:
A ! ?//.%/oé j60T M

Q200 W. Potler Ditve  Anchorage, AK 29518 * Tok (807) 562-2343  Fax: (907) 561-5301
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SGS Environmental Services Inc. \\“\\

'CHAIN OF CUSTODY RECORD . 1063863 muide

il 5500

) R R E—— e
CLENT: CET Tl ok ini 1< L S$GS Referance: PAGE OF
_ ' : : No | SaMPLE ] Used N v
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coMmp
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IR g N
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LABNO. . SAMPLE IDENTIFICATION Q A N

. REMARKS 4
TRETE prrT pProest 2| Tet) W o0 D | A | & l ARy RN AR EEn
i e |
Collected/Relinquished By:(1) Date Recelved By: Shipping Carrier: Samplss Received Cold? (Circdle) YES NO

Lhor [t e —

Shipping Tickst No:

Temperature jc:_((” 2. L 1 19=1-9

*Réxinquéhedﬁ’w(z) /4 )a(e Time Received By:

Special Deliverable Requirements:

[ -/

Chain of Custody Seal: (Circle)

2
_\lNTACT BROKEN ABSENT

Relinquished BK@) / Date rl‘nme Received By:

- Relinquished By: {¢) Date Time Recsived By:
\/ 7/[3 / ob o?fg_ )

a
Q

I Requested Tumaround Time and Special Instructions:

200 W. Potter Drfve  Anchorage, AKC 29518 Tel: (807) 562-2343  Fax: {907} 561-8301
5500 Busl Oriva  Whml NC 28403 Tok (910) 350-1803  Fax: (910} 350-1857
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CHAIN OF CUSTODY RECORD

1063863 i

” CLIENT: C E 2 7‘('/10 KS/"/< //SW SGS Refarence: oAGE o
CONTACT: C—{Y I’Lpﬁ) (;/A/[M{ PHONE NO:( 792) 36’9‘/0/0 - 6} 6} N ‘
No | saMPLE jused '
PROJECT P Sl ot s 1 SITEPWSIDR: ey . o g ¥ (ad
_REPORTS TO: 5 Roquired
: N coMp
gl LS Lo FAXNOAGET ) §4°7-// S~ | ® N
" INVOICE TO: QUOTE # /;‘ o8 :: ‘5 & Q {\ ‘{’3
N o &/ R A *
CéZ % /A/W} PO.NUMBER —77, 7, 41 E g VETINEIA
2 4 . R N § § Q \ /\Q A § b
LAB NO. " SAMPLE IDENTIFICATION DATE TIME MATRIX ) ?{* ¥ REMARKS
DA - Mty ther0n 7106 e | O 14 | & YRRV ENENANETREEN
2] PRockss F g
5 R, 4 ——— RS
~ Collected/Relinquished By:(1) Date Time Racelved B Shipping Carrier: Samples Received Cold? (Circle)(QES NO
&ﬂ,, W 7"2 A ﬁ Shipping Ticket No: Temperature [C:, £z g'g 1 T%572.2-
Rel)nﬁghed By: (2) Date | Time Received By: Spedial Deliverable Requirements: | Chain of Custody Seal: (Circle)
5
( @ ® BROKEN ABSENT
" Relinquished By\(:i) y Time Racelved By, Requested Tumaround Time and Spedial Instructions:
- ‘ N
& Relinquished By: 4) Date Time Received By:
| \/ Ao 05y | “{@, I
0200 W. Potter Drive  Anchorage; AK 89518 Tel: (907) 662-2343  Fax: (907) 561-5301 0 1255 Gresnbrler Strest  Chartest % WV 25311 Tek (304) 346-0725  Fanc: (304) 346-0761 . White - Retained by Lab

0 5500 Busl Drive Wiimington, NC 28408 Tol: {810) 350-1903 Fax: (910) 350-1557

Yelow Retumed with Report
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SGS Environmental Services Inc.

200 W, Potter Dr., Anchorage, AK 99518 P: 907-562-2343, F:907-561-5301
3180 Peger Rd., Fairbanks, AX 99701 P: 907-474-8656, F: 907-474-9685
255 Sand Island Rd. Unit1B, Honolulu, HI 96819  P: 808-224-6217, F: 808-845-2287
Sample Kit Request
ClientName: C £ 2 ErML : ' ¢ Client pickup on: ‘-HUJM
Ordered By: ' 0 Deliver to client: Pl
Phone/Fax: e O Shipment Mcthod:
. Project Name: Date to ship by:
Notes:
Deliver To: : Takenby:_ e Date:
ATTN: . Prepared by: Date:
) Checked by: Date:
. Shipped by: Date:
2 O 1I°42° uopy, :
Mg sy, M0e, M, 25D Hode |- Huto, leWirs, 2
X 2o Mo (04 |4 oict4 z
foctnig ¥R Lo Nuwere T ApHes Z
W &reqs : 250 M0 — P e 2 (4
O K D e — Aexs 2
ML 5L Assped — Andes 2
(XA ITIT leb poepritce — Uores 2
) 1DC. DB | Hel 14 Y4 4
Voo 26D Bl p— Ao Z
) TR TP 2£9D Paspi — 2005 4
ddes EfD 244D Praree — T Onf% 4
(2.5 (25 Awam — LT 2
[0 Department of Defense (DOD) project (AFCEE, Navy, USACE)? Est. Sample Return Date:
.[J Foreign Soils? - Notes:

[] Total # Containers includes extra bottles for QC
[J Total # Containers includes bottles for Percent Solids

Temperature Blank, 125 mL / 500 mL (circle one) Sampling Instructions:
%‘f rip Bl:ank (circle matrix): soil / water 1. Do not rinse container before filling and be aware of any acid preservative in container,
m: . 2. Fill container to top, but do not overfill (except volatiles which should be headspace free).
3. Label the container with your sample/site ID, as well as the date & time of collection.
{3 Chlorinated DW: Ascotbic Acid Req'd? __ yes ___ no 4, Fill in the Chain of Custoday.
Blue lce CT&E COCs XQ_ 5. Add frozen gel packs or ice to your cooler & pack to prevent breakage.
Labels Custody Seals If you have any questions concerning this sample kit,
Bubble Wrap Coolers please contact your Project Manager for assistance. Thankyou.
Other: .

5487 Semeple KN Regra
R 7

s



P T

Yes, No NA
Are samples RUSH, priority, or M/@s. of hold time? Due Date: "f/ Lb,/oé
v If yes have you done e-mail notification? Received Date: _/(3/0b
WV, Are samples within s. of hold time or due date? Received Time: _£52 et 005
v If yes, have you spoken with Supervisor? Is datel/time conversion necessary? _ pp
v Archiving bottles - if req., are they properly marked? # of hours to AK Local Time: -
e Are there any problems? PM Notified? Thermometer ID: _FD
[V Were samples preserved correctly and pH verified? Cooler ID Jemp Blank  Cooler Temp
2:% °C 4.4 °C
Ca Z2.2-°C 2.€ °c
V4 i 3 [.4 c _272"C
. If this is for PWS, provide PWSID. °C °C
Will courier charges apply? °C °C
Method of payment? “Temperature readings Include thermometer correction factors
v Data package required? (Level: 1 / 2 1 3/ 4) Delivery method (circle all that apply): Client /
Notes: Alert Courler / UPS / FedEx / USPS /
V Is this a DoD project? (USACE, Navy, AFCEE) AA-GBIdstreaky NAC / ERA / PenAir / Carlile
Lynden / SGS / Other:
This section must be filled out for DoD projects (USACE, Navy, AFCEE, Airbill # |/ 138’ 39 g2
Yes No Additional Sample Remarks: (v ifapplicable)
- Is received temperature 4 + 2°C? Extra Sample Volume?
Exceptions: Samples/Analyses Affected: Limited Sample Volume?
Field preserved for volatiles?
Field-filtered for dissolved?
Lab-filtered for dissolved? _DOC (3
Rad Screen performed? Result: Ref Lab required? gAS 154
o Was there an airbill? {Note # above in the right hand cobumn) Foreign Soll? - { u@q
— Was cooler sealed with custody seals? -
# [ where: This section must be filled if problents are found.
_ ___ .  Wereseal(s) intact upon arrival? Yes No
- Was there a COC with cooler? X" Wasclient notified of problems?
— Was COC sealed in plastic bag & taped inside lid of cooler?
- Was the COC filled out properly? Individualcontacted: pm,LL
- Did the COC indicate COE / AFCEE / Navy project? ia: @ / Email (circle one)
_  ____ Didthe COC and samples correspond? er Tl e L 20m)
o Were all sample packed to prevent breakage? Reason for coﬁtaﬁ COLC tugicnn=
Packing material: = D \
- Were all samples unbroken and clearly labeled? OMHATS. e Crivgpiane
- Were all saroples sealed in separate plastic bags? Hedwe 1415
e —___ Wereall VOCs free of headspace and/or MeOH preserved? s
- Were correct container / sample sizes submitted? )
L Is sample condition good? Change Order Required? (N,
' ___  Wascopyof CoC, SRF, and custody seals given to PM to fax? SGS Contact: AT
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