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WATER TREATMENT STUDY 

TULUKSAK, ALASKA 

1. EXECUTIVE SUMMARY 

As part of the ongoing effort of bringing piped water and sewer to the Lower Kuskokwi~ll River 

comnlunity 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; 

e 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; 

0 Perform an on-site water treatment pilot study to verify and optimize the treatment 

process indicated by the jar tests. 

0 Determine the potential for disinfection byproducts formation due to the addition of 

chlorine disinfectant. 

0 Size and specify the type of water treatment equipment, filter loading rates and chemical 

application'rates for the proposed water treatment process. 

0 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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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 n~icroscopic examination 

was made to verify true groundwater. See the attached map located in Appendix F. 

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. 

a 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. 

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. 

0 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. 

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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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 mgll as ~ a ' l ,  

Hardness 106 mg/l as CaC03, Alkalinity as CaC03 108 mdl, TDS 176 mgll, 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. 

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

waste. 
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II. 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: 

0 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. 

0 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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Ill. 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 treatmentlwasheteria 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 1 below. Raw water was collected from wells on July 3 1, 

2006, with each well running at 1 8 gpm after a 2 to 3-week period of pumping to stabilize water 

quality. 

TABLE 1 - Raw Water Parameters 
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Water Parameter I Well WO5-1 I Well WO5-2 I MCL 

Iron 6.99 mg/I 8.4 1 mg/l 0.3 mg/l 
Odor (TON) ND ND 3 TON 
Manganese 0.33 1 mg/l 0.326 mdl 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 pg/l 140 pg/l 80 I@ 

Total Potential HAAS 60.1 pg/l 147 pg/l 60 ~ g / 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/l 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 mgll), 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 

Cor~taminant 

I Turbidity 0.5 NTU 

TABLE 3- EPA National Secondary Drinking Water Standards 

Contaminant 
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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 n~onochloroacetic acid, dichloroacetic acid, 

trichloroacetic acid, monobromoacetic acid, and dibromoacetic acid. 

The EPA recognized that THM and HAA5 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 HAA5 concentrations are further regulated under the new DisinfectantsIDisinfection 

Byproducts Rule (DIDBPR), which was promulgated in two stages. Stage One Maximum 

Contaminant Levels (MCL) were set TTHM to 80 micrograms per liter and HAA5 to 60 

micrograms per liter (so-called "80160" 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 systenls keeping their MCL for THHM below 40 pgll and HAA5 below 30 pgll, and are 

certified for same, are exempted from the additional nlonitoring 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 developn~ent. 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 9oth percentile action level for 

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

E. How Water Quality Regulatory Requirements Apply to Tulu ksak 

If the well field water source is classified as a true ground water, the EPA7s SWTR should not 

apply here. 

The DIDBPR 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 DIDBPR values of 80160 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 DIDBPR values of 40130 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 n~axinlum 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: 

r Iron 

Manganese 

0 Arsenic 

0 Color 

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

rernoval 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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I 
1 POTABLE WATER 
I 

PILOT PROCESS DESCRIPTION 
SOURCE IN 

1. Raw water enters process stream. 

ELECTRIC 2. Raw water is preheated to 50°F for more efficient treatment. 

WATER HEATER 3. Oxidizer is blended into the stream to oxidize dissolved iron, manganese, and arsenic. 
4. A detention tank provides the necessary time for oxidiation to take place. 
5. A blend of coagulants (inorganic salts and polymers) is added to produce floc 

+-- 1 I containing oxidized iron, manganese, arsenic, and color. 
6. A detention tank provides the necessary time for floc growth. 
7. A multimedia filter removes floc contaminants. 

RAW WATER 
8. Filtered water exits the process. 

DETENTION TANK 
FOR OXIDATION 
EST. 30 MIN. MULTIMEDIA FILTER 

1 TO2GPMlSQFT 

DETENTION TANK FOR 
FLOC FORMATION 

APPROX 30 MIN. 

OXIDIZER 
KMn04 OR 
OTHER / pH 
ADJUSTMENT AS 
REQUIRED COAGULANT / pH FILTERED 

ADJUSTMENT AS 

FIGURE 1 - OXIDATION, COAGULATION, AND MULTIMEDIA 
FILTRATION IN PRESSURE VESSELS 
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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 nlultimedia filter, requiring frequent backwashes. This 

could lower the efficiency of the process by backwash water demand increasing to 25% or nlore 

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 

floe 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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POTABLE WATER PILOT PROCESS DESCRIPTION 
SOURCE IN 

ELECTRIC 
WATER 
HEATER I I 
TO WASTE 

+ 
! 

PREHEAT 
TO 50°F 8. 

9. 

RAW 
WATER 

OXIDIZER 
KMn04 OR 
OTHER I pH 
ADJUSTMENT AS 
REQUIRED u 

Raw water enters process stream. 
Raw water is preheated to 50°F for more efficient and effective treatment. 
Oxidizer is blended into the stream to oxidize dissolved iron, manganese, and arsenic. 
A detention tank provides the necessary time for oxidation to take place. 
A blend of coagulants (inorganic salts and polymers) is added to produce floc containing oxidized iron, 
manganese, arsenic, and color. 
A filter column consisting of 3-ft of coarse anthracite acts as a contactor and a coarse filter where floc is 
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 filterlcontactor and the multimedia filter would be the same size. Filter loading for the 
filterlcontactor would be twice that of the multimedia1 filter, hence the wasting of half the water from the 
filter/contactor would match actual multimedia filter hydraulic loading. 
A multimedia filter removes floc contaminants. 
Filtered water exits the process. n p.G. 

DETENTION TANK 
FOR OXIDATION 
EST. 30 MIN. 

FILTER I 
CONTACTOR 
2 T O 4 G P M l  
SQ FT 
TYPICAL 

COAGULANT I pH 
ADJUSTMENT AS 
REQUIRED 

ANTHRACITE 
4.8 to 7.9 MM 

MULTIMEDIA 
FILTER 

1 TO2GPMl  
SQ FT 

TYPICAL 

ANTHRACITE 
1.0TO 1.1 MM 

___IC 

WASTE 

I FIGURE 2 - OXIDATION, COAGULATION, COARSE FILTRATION, AND I 
I MULTIMEDIA FILTRATION IN PRESSURE VESSELS I 
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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- 

gpmfsq ft. 

6. Sludge laden water is pumped to waste. 



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

I be oxidized at this stage. 
I 
I 4. The oxygen-saturated water flows into the open reactor vessel for completion of the oxidation process (about 30 

minutes). 
ELECTRIC 4a. 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 

TO WASTE 
allowed to build and settle for about 4 hours. 

I 
I 4b. A blend of coagulants (inorganic salts and polymers) is added to produce floc containing oxidized iron, manganese, 

arsenic, and color. 
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 

Characteristic Leaching Procedure for 8 metals, including arsenic). 

To 500F 6. Filtered water exits the process. 

INDUCTED AIR 

- 1 COAGULANT BLEND MULTIMEDIA 

1 T O 2 G P M l  

ANTHRACITE 
1.0 TO 1.1 MM 

I 
TRANSFER PUMP 

VESSEL FOR FOR CLARIFIED 

SETTLMENT 

PREOXlDATlON 
AS REQ'D TO 
CAPTURE 
ARSENIC 

FIGURE 3 - AIR OXIDATION, COAGULATION, SETTLEMENT, AND MULTIMEDIA FILTRATION 
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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. 

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- 

gprnlsq ft. 

6. 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 KMn04 or chlorine is injected into the raw water stream to oxidize iron, arsenic, and manganese. 

SOURCE IN 
4. The raw water and oxidant flows into the open reactor vessel for completion of the oxidation process (about 30 

I 
minutes). 

I 4a. A blend of coagulants (inorganic salts and polymers) is added to produce floc containing oxidized iron, manganese, 
I arsenic, and color. 

4b. 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 settle for about 4 hours. 

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 
Characteristic Leaching Procedure for 8 metals, including arsenic). 

5. A multimedia filter removes remaining floc contaminants. Filter loading is 1 to 3 gpmlsq ft. Filter loading will be 
optimized to produce the greatest amount of filtered water with the minimum amount of backwash. 

6. Filtered water exits the process. 

MULTIMEDIA 

1 T O 2 G P M l  

ANTHRACITE 
1.0 TO 1.1 MM 

VESSEL FOR FOR CLARIFIED 

MULTIMEDIA COAGULATION, 
FILTER COLUMN 

REQUIRED 

FIGURE 4 - CHEMICAL OXIDATION, COAGULATION, SETTLEMENT, AND MULTIMEDIA FILTRATION I 



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 

CELl890 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 pgll. 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 

UV254 measurement was performed using a Real Tech Real UVT portable meter. 

Mixing and flocculation of the samples included a rapid mix of 3 15 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 

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 ~ e ' ~ ,  as exposure to the air oxidized it to ~ e ' )  and formed the orange color in the 

beaker. 

It was decided to also oxidize the iron and manganese chen~ically, so jar tests were set up, using 

potassium permanganate (KMn04) 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 KMnQ for water from Well W05-1 

Jar Dose mg/l PH Turbidity Color Fe mg/l Mn mgll Remarks 
No. Filtered Filtered 

NTU PCU 
1 2 7.33 0.08 2 0.05 OIL Mn over limit low range test 

2 4 0.08 10 0.04 
-- --- 

3 6 7.33 0.30 8 0.02 0.1 1 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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Figure 5 -Jar tests for optimum KMn04 dose 

The next step was to perform a further jar test with the optimum dose of KMnOd, 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 KMnOd in jars with water preheated to 55T, 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. 



TARLE G Jar tgst for aptimurn dose of coagulant blend far Water from Well 
WCt5-1, using KMn04 as an axidant, and 8056, Stem'PacnOW AF 121 00 as a coagulant 

This jg t& pm$@ . . exw11,ent nsub with almost -1ete rampal of nrll cWmhenDs krt u 
Wdm wing.&@d qidatian, Laowad by CO- d .frEtFation, WdaW oftbe 
CQ c&eulla)..t me&c rcmovnl. Figure 6 blow show the matah of the jar W+ Tats are 

1 md 9 le@ to ,&My 
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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 120% AF 12100 as a coagulant 

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 80120 mix of ferric sulfate and Arctic Floc 

Remarks 

Medium Floc 

Medium Floc 

Medium Floc 

Medium FIoc 

Small Floc 

Cloudy, plugged filter 

Jar 
No. 

1 

2 

3 

4 

5 

6 

12 100 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 ofjar tests was performed to examine the relationship between the ratio of SternPAC 

80120 
Coagulant 

dose pI 
8 

1 1  

14 

17 

20 

2 5 

and Arctic Floc 12100, using KMn04 as an oxidant. The SternPACIArctic Floc 12100 ratio was 

changed to 90110. Samples were tested from both wells (W05-1 and W05-2). The results are 

shown in Table 8 below 

PH 

7.40 

7.40 

7.40 

7.40 

7.40 

7.40 
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Turbidity 
Filtered 
NTU 
0.14 

0.06 

0.07 

0.20 

0.07 

0.1 1 

Color 
Filtered 

PCU 
0 

0 

0 

12 

1 1  

DIR 

Fe 
mgll 

0.02 

0.02 

0.10 

0.02 

0.03 

D/R 

Mn mgll 

0.225 

0.1 19 

0.243 

0.174 

0.184 

DIR 
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TABLE 8- Jar test for optimum dose of coagulant blend for waters from Well W05-1 
and W05-2, using oxidation by KMn04, and 90% SternPac 1 10% AF 12100 as a 
coagulant 

The UV254 value for raw water from Well W05-1 was 0.0389, indicating a TOC removal of 

Jar 
No. 

1 

2 

3 

4 

5 

6 

5696, assuming UV254 values correlated with TOC. The UV254 value for raw water from Well 

W05-2 was 0.0607, indicating a TOC removal of 66%. Iron removal was good for both wells, 

K M ~ O J  
Dose 
mgll 

5 

5 

5 

5 

5 

5 

with an 80120 coagulant blend working best for iron removal (0.01 mgll level for 80120 vs 0.04 

mg/l for 90/10), and manganese removal was good as for the 80120 coagulant blend. 

90110 
Coagulant 

dose p1 
5 

10 

15 

5 

10 

15 

Another set of jar tests was performed to further examine the relationship between the ratio of 

SternPAC and Arctic Floc 12 100, using KMn04 as an oxidant. The SternPACIArctic Floc 

12100 ratio was changed to 70130. Samples were tested from both wells (W05-1 and W05-2). 

The results are shown in Table 9 below. 

PH 

7.33 

7.33 

7.33 

7.40 

7.40 

7.40 

TABLE 9- Jar test for optimum dose of coagulant blend for waters from Well W05-I 
and W05-2, using oxidation by KMn04, and 70% SternPac 1 30% AF 12100 as a 
coagulant 

Turbidity 
Filtered 
NTU 
0.06 

0.06 

0.07 

0.06 

0.06 

0.05 

Jar KMn04 70/30 PH Turbidity Color Fe Mn UV254 Remarks 
No. Dose Coagulant Filtered Filtered mgll mg/l 

mg/l dose pI NTU PCU 
1 5 5 7.33 0.07 0 0.02 0.375 0.0060 Well WO5-l 

2 5 10 7.33 0.1 1 5 0.07 0.164 0.0072 Well W05-1 
----- 

5 15 7.33 0.1 I 5 0.04 0.155 0.0054 Well W0.5-I 

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 

Color 
Filtered 

PCU 
0 

0 

3 

0 

1 

0 

Fe 
mgll 

0.1 1 

0.04 

0.04 

0.02 

0.02 

0.18 

Mn 
mgll 

0.42 

0 

0 

0.125 

0.265 

0.267 

UV254 

0.0247 

0.0 173 

0.0179 

0.0204 

0.0250 

0.0260 

Remarks 

Well W05-1 

Well W05-1 

Well W05-I 

Well W05-2 

Well W05-2 

Well W05-2 
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Iron removal was fairly good, but not as good as using the 80120 blend of coagulants. 

Manganese removal was poor, and color removal, though satisfactory, was not nearly as good as 

in the use of the 80120 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 KMn04 as an oxidant. 

An initial ratio of 80120 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-I 
and W05-2, using oxidation by KMn04, and 80% ACH / 20% AF 12100 as a coagulant 

Jar KMn04 80120 PH Turbidity Color Fe Mn UV254 Remarks 
No. Dose Coagulant Filtered Filtered mgtl mpll 

mg/l dose pl NTU PCU 
1 5 10 7.33 0.07 2 0.0 1 0 0.0142 Well W05-1 

2 5 15 7.33 0.09 20 0.02 0 0.0141 Well W05-1 

3 5 20 7.33 0.10 0 0.00 0 0.0122 Well W05-I 

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 W05-2 results were also good, though at different dosages than that 

of W05-1. 

Another set of jar tests was performed to hrther examine the relationship between the ratio of 

ACH (Aluminum chlorohydrate) and Arctic Floc 12100, using KMn04 as an oxidant. A ratio of 

90110 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-I, 
using oxidation by KMn04, and 80% ACH / 20% AF 12100 as a coagulant 

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 80120 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. 

Jar 
No. 

1 

2 

3 

4 

5 

6 

A jar test using a 9011 0 blend of PAX XL-9 inorganic coagulant and Arctic Floc 12 100 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. 

KMnOJ 
Dose 
mgll 

5 

5 

5 

5 

5 

5 

Another set of jar tests were performed to examine the relationship between various doses of 

Nalco 8185, using KMn04 as an oxidant. Nalco is basically a blend of 5O%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. 

90110 
Coagulant 

dose pl 
5 

10 

15 

20 

2 5 

3 0 
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Mn 

mg/l 

0.188 

0.073 

0.073 

0.085 

0.073 

0.086 

PI-I 

7.57 

7.65 

7.65 

7.65 

7.61 

7.62 

UV254 

0.0149 

0.0129 

0.0161 

0.0134 

0.0099 

0.01 1 1  

Turbidity 
Filtered 

NTU 
0.07 

0.06 

0.07 

0.05 

0.05 

0.06 

Remarks Color 
Filtered 

PCU 
16 

0 

7 

0 

8 

0 

Fe 
m d l  

0.03 

0.0 l 

0.03 

0.04 

0.02 

0 



Village of Tirlrrksrrk 
lVafer Tretrfntet~f Sfrrdy Tuluksak, Alaska 

TABLE 12 - Jar test for optimum dose of coagulant blend for waters from Well W05-2, 
using oxidation by KMn04, and Nalco 81 85 coagulant 

Jar KMnOJ 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 Roc 

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 81 85 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 80120 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.   lends of inorganic coagulants and polymers, such as Nalco 8 185, SternPAC/Arctic 

Floc 12100 or ACHIArctic Floc 12 100 did well in blends in the order of an 80120 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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1. Chemical Oxldatlon, Coagulation, Settllng In Open Tank, with Pressure 
Multlmedla FlltraUon 

It was decided that the pilot test as shown in Figwe 4 would be performed first to understand 

how much energy will be required in flocculation, and would expose possible problems in 

scaling up the p o c s s  from jar tests. The process vessel was a 300-gal vertical HDPE tanlc with 

a %-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 oolumn. This apparatus is shown in Figure 8 below. 

August 2007 -31- (332 Engillem Inc. 



Figure 8 - Test manifold and 8-in dia clear r v c  mu~nmedia pressure filter colunm. Four brass 
pipe manifolds direct the flow of water or air any way desired. Two atstic mixers 
allow for mixing of mjected chemicals. Four rotamstera 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 

-e rapid mixed in the tank for five minutes, then slow mixed for 30 to 40 minutes for 

oxidation. I1 rngA of an 80120 blend of ACH and Arctic Floc 12100 was added to the tank, 

rapid mixed fw 5 minutes, slow mixed for 35 minutes, then allowed to floc and settle. Then 

were problems in the mixing system of the tank, as the floc f a o n  performance of the system 

was poor, though the jar tests indicated that it should work. The mixer motor and shafi were 

realigned to be centered along the longitudinal axis of thc tank. Afier considerable 

wcpen'mentation, 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 gpndsq 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 mgll at the start of the run to 0 for the end of the run. True color 

varied between 0 and 3 PCU. Manganese ranged from 0.4 mgll 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 pgll, 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 gallbatch x 6 batches 10.349 sq ft = 4470 gallsq ft filter area. 

Backwash of the filter took about 10 minutes and 52 gallons of water, and filter conditioning 

took about 10 gallons, so backwashing and conditioning used: 

62 gall4470 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 val~~es .  

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 
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Note: Raw water TOC values from the analytical laboratory are suspect, as they are so high. 2005 TOC values 
Water TOC UV254 Percent Iron Mang- Arsenic True THHM HAA5 

Sample Value Absorption TOC (mdl) anese (pgll) Color Potential Potential 
Location (mg/l) cm-' removal (c~P/I) (PCu) (mdl) (mdl) 

Raw Water 48.0 0.0900 8.4 1 326 49.9 5 5 140 147 
see 
note 

below 
Effluent from 1.94 0.0340 96% ND 193 ND 0 55.7 37.1 
Multimedia 
Filter 

from the wells were around 2.7 rng/l. 

see note 
below 

(<80 
MCL) 

(<60 
MCL) 
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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 colun~ns 

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 gallmin = 336 gallons in 8 hours 

Backwash: 2 filters x 52 gallfilter = 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 UV254 Percent Iron Man- Arsenic True THHM HAA5 
Sample Value Absorption TOC (mg/l) ganese (pg/l) Color Potential Potential 

Location (mg/l) cm" removal (pgfl) (PCu) (mgll) (mg/l) 
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 ( 4 0  (<60 
Filter MCL) MCL) 
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VII. CONCLUSIONS 

A. 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 ~ e + ~  that oxidized to ~ e ' ~ .  

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

(KMn04) 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. 

D. Arsenic was readily removed down to levels well below 10 pgll (new level under the 

Arsenic Rule). Arsenic in all successful jar and pilot tests removed arsenic down to non- 

detectable levels. 

E. Flocculation and settlement were easily accomplished in the jars, but took some work in 

the pilot process (1000:l 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. 

G. The floc would settle out at a rate of 4 ft/hr or 0.07 ftlminute. 

H. 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. 

I. 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. 

J. 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 HAA5 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 mgll. 

Even with rechlorination of the water storage tank one time, the DPB levels should be 

well below the MCL. 

K. The same situation as in I 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 cat*, Hardness 106 

mg/l as CaC03, Alkalinity as CaC03 108 mg/l, TDS 176 mgll, pH 7.06. This gives a 
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calculated Langalier Index (LI) using the AWWA calculator of -0.76 at 45OF, 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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VIII. 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 mgll. 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 perrnanganate 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" (ftlseclft). It is recommended that 

each of the two flocculator paddles and drives be configured to vary G from 15 to 100 
I 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 gprnlsq ft maximum for long filter 
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runs. The multimedia filter should be equipped with an air scour system capable of 2- 

cfmlsq ft. 

B. A blend of 80% SternPAC inorganic coagulant and 20% Arctic Floc 12100 polymer is 

recommended for flocculation. These chen~icals 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 mgll. Other blends, such as 

Nalco 81 85, or ACH 1 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 HAA5 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 DIDBP standards for THHM and HAA5. 

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 water 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, andlor 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 
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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 pu~llping 

at 75 gpm, when the wells were drilled. 

2. Construct a conventional treatment system pilot apparatus, approximately 2-ft wide x 

2-fi high x 6-fi 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. 

3. 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. 

4. 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 995 18- 1605 
Tel: (907) 562-2343 
Fax. (907) 561-5301 
Web: hnp:Ilu.uw.us.sgs.com 

Paul  Weisner  

Chuck  Eggener Consulting Engr. 

P.O. Box 232946 

Anchorage, AK 99523 

\\'ark Order: 1063346 

Tuluksak VSW W-05-1 Released bv: 

Client: 

Report Date: 

Chuck  Eggener Consulting Engr. 

July 3 1 ,2006  

Forest Taylor 
2006.07.31 G?P- 17:09:02 - 
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. 

Practical Quantitation Limit (reporting limit). 
Indicates the analyte was analyzed for but not dctectcd. 
Indicates value that is greater than or equal to the MDL. 
The quantitation is an estimation. 
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. 
Greater Than 
The analyte concentration is the result of a dilution. 
Less Than 
Surrogate out of control limits. 
QC parameter out of acceptance range. 
A matrix effect was present. 
The analyte was positively identified, but the quantitation is a low estimation. 
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 t (907) 562-2343 f(907) 561-5301 uww.us.sgs corn 
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SGS Ref.# 106334600 1 
Client Xame Chuck Eggener Consulting Engr. 
Project Kame/# Tuluksak VS\V W-05-1 
Client Sample ID W-05-IRW 

Drinking Water 

All Datesmimes are Alaska Standard Time 
Printed Datemime 0713 112006 13:48 
Collected Daterrime 06120/2006 16: 15 
Received Daterrime 06/22/2006 13:06 
Technical Director Stephen C. Ede 

Sample Remarks: 

SM 5910 - %T = 88.0 

HAA Formation Potential was analyzed by Montgomery Watson H a r ~ a  of Monrovia, CA.  

TTHM Formation Potential was analyzed by Montgomery Watson Harza o f  Monrovia, CA.  

Allowable Prep Analys~s 
Parameter Results PQL Units Method c o n ~ l n e r  ID Lim~ts Date Date 

Calcium 36.1 0.100 mg% SM20 2340B K 06/28/06 0711 2/06 TK 

Hardness as CaC03 106 5.00 m g 2  SM2O 2330B K 06/28/06 07/12/06 TK 

Magnesium 3.84 0.100 mglL SM20 23408 K 06/28/06 07/12/06 TK 

Metals by ICP/MS 

Aluminum 

Calcium 

Waters Department 

Nitrite-N ND 0.100 m g 5  EPA 353.2 A 

Nitrate-N 

Bromide 

Total Organic Carbon 

h !  0.100 mg/L EPA353.2 A 

ND 0.100 m g L  EPA 300.0 A 

47.1 0.500 m g L  EPA415.1 H 

Total Organic Carbon,Dissolvcd ' 44.8 0.500 m g 5  EPA415.1 I 

UV-254 0.0540 0.0200 cm-l SM20 5910B C 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

06/22/06 ALR 

06/22/06 ALR 

06/26/06 06/26/06 DSH 

06/29/06 TSN 

06/30!06 TSN 

06/22/06 CAW 



SGS Ref.# 106334600 1 
Client Xame Chuck Eggener Consulting Engr. 

Project Xame/# Tuluksak VSW W-05-1 
Client Sample ID W-05- I RW 
Rlatrix Drinking Water 

All Dates/Times are Alaska Standard Time 
Printed DateiTime 0713 112006 13:48 
Collected Datemime 06/20/2006 16: 15 
Received Datemime 06/22/2006 13:06 
Technical Director Stephen C. Ede 

Paramerer 

- - -- -p - 

Allowable Prep Analys~s 
Results POL Units Method container ID Limits Dare Date lnit 

Inorganic Contaminants 

Fluoride 

Mercury by Cold Vapor 

Nickel 

Selenium 

Thallium 

Secondary Contaminants 

Calcium 

Chloride 

Color 

Copper 

Fluoride 

Langlier Index @ 40 degree F 

Alkalinity 

Langlier Index @ 140 degree F 

C 0 3  Alkalinity 

Iron 

HC03  Alkalinity 

OH Alkalinity 

Manganese 

Odor (TON) 

pH 
Magnesium 

Sodium 

Sulfate 

Total Dissolved Solids 

Zinc 

h'D 0.100 mg/L EPA 300.0 A [<2) 06/26!06 06!26!06 DSH 

ND 0.200 u g k  EP245.1 K (<0.2) 07/03/06 07!05/06 IfKG 

ND 2.00 u g k  EP200.8 K (<loo) 06/28/06 06/30!06 MH 

h'D 5.00 uglL EP200.8 K ( 4 0 )  06/28/06 06/30/06 MH 

ND 1 .OO uglL EP200.8 K (<2) 06/28/06 06/30/06 MH 

mg/L 

mg/L 

PCU 

ug/'L 

m & k  

m g n  

m g n  

m a  

mpn, 

ug/L 

T.O.N. 

pH units 

m a  

m d L  

mg/L 

mg/L 

UE'L 

EP200.7 

EPA 300.0 

SM20 2120B 

EP200.8 

EPA 300.0 

SM2330B 

SM20 2320B 

SM2330B 

SM20 2320B 

EP200.7 

SM20 2320B 

SM20 2320B 

EP200.8 

SMZO 2 150B 

EPA 150.1 

EP200.7 

EP200.7 

EPA 300.0 

SMZO 2540C 

EP200.8 

06/28/06 071'1 2/06 TK 

06/26/06 06/26/06 DSH 

06i22106 CRY 

06/28/06 06/30/06 MH 

06/26/06 06/26/06 DSH 

07/13/06 PLW 

06/27/06 PLW 

07/13/06 PLW 

06/27/06 PLW 

06/28/06 07/12!06 TK 

06/27/06 PLW 

06/27/06 PLW 

06/28/06 06/30/06 MH 

06/22/06 CRY 

06/22/06 CRY 

06!28/06 07/12/06 TK 

06/28/06 0711 2/06 TK 

06/26/06 06/26/06 DSH 

06/27/06 KP 

06128106 06/30/06 MH 
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A Divi- dMIC)t*mrbaAr Imr 

Laboratory Report 

for 

SGS Environmental Services Inc. 
200 W. Potter Drive 

Anchorage , AK 99518 

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

%OM Yolanda Martin 
Pro j ec t Manager 

Report#: 177353 
DRINKING 

Laboratory certifies that the test results meet all W b A C  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] . 
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SGS Environmental Services Inc. 
Forest Taylor 
200 W. Potter Drive 
Anchorage , AK 99518 

Laboratory 
Hits Report 
#I77353 

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

Analyzed Sample# Sample ID Result Federal UNITS MRL 
MCL 

Bromochloroacetic acid 
Bromodichloroacetic acid 
Chlorine Dose 
Chlorine Residual 
D/DBP Haloacetic ~ c i d s  (HAAS) 
Dichloroacetic acid 
Trichloroacetic acid 
Bromodichloromethane 
Chlorine Dose 
Chlorine Residual 
Chloroform 
Dibromochloromethane 
Total Potential Trihalomethane 

S Y OF POSITIVE DATA m. 
Hits R e p o r t  - Page 1 of 1 
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SGS Environmental Services Inc. 
Forest Taylor 
200 W. Potter Drive 
Anchorage , AK 99518 

Laboratory 
Data Report 
#I77353 

Samples Received 
06/24/06 

Prepared Analyzed QC Ref II Xcthad malyte 

- - 

Result units ERL Cilucion 

Tot Pot Trihalomethanes 5710B 
07/07/06 07/08/06 0o:oo 324843 ( ~L/EPA 551.1 ) Bronufom 

07/07/06 07/0e/o6 oo:oo 324842 ( ULIEPA 551.1 ) ChloroLom 

07/07/06 06/26/06 O O I O O  324842 ( SKZ35O 1 Chlorine Dose 

07/01/06 07/03/06 OO:OO 324842 ( HL/S 4 ~ 0 0 ~ 3 - G  1 chlorine Reeidual 

07/07/06 97/08/06 00:oo 324842 1 ~ ~ I E P A  ~ 5 1 . 1  1 Dibromochloromethane 

07/37/06 07/08/06 0 0 ~ 0 0  321842 ( UL/EPA 551.1 ) Bronudicblorornethane 

07/07/06 07/08/06 00:OO 321842 ( MLIEPA 551.1 ) Total Potential Trihnlomethane 

( ML/SM 5710 ) 1.2-Dibromcpropane(70-130) 

Total Potential Haloacetic 
( ML/M 57108 ) Chlorine Dame 

( ML/M 6 2 5 1 8  ) Bromochloroacetic acid 

1 UL/SI( 62518 ) Bromodichlorwcecic acid 

( WL/SH 62518 ) Chlorodibromomacetic acid 

1 KL/SN 57108 ) Chlorine Residual 

I )a/6Jl 62518 1 Dibromacetic acid 

( ML/s# 62518 Dichloroacetic acid 

( WL/SH 6251B Honobrormacetic acid 

( ).a/SM 6251B MonochloroacetiC acid 

( HL/SI( 62518 Tribromoacetic acid 

( ML/SH 62518 ) Trich?oroacecic acid 

( ULIS6251B ) D/DBP Enloacetic Acids (HAA5) 

( SH5110 62518 1,2.3-TB(B0-120) 

( SM5710 62510 ) 2.3-Dibrom Acid(70-130) 

ny/l 1.0 

ug/l 1.0 

ug/ l 1.0 

u9/1 2.0 

ng/l 0.1 

ug/1 1.0 

ug/1 1.0 

ug/l 1.0 

ug/l 2.0 

~ 9 / l  4.0 

ug/1 1.0 

us/] 1 .o 

I Rec 

t Rec 

Data Report - Page 1 of 1 
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SAMPLE RECEIPT FORNI sGs w o # :  l~lII~IIIWII1IllIIlI 1 
Yes NO NA I 

Are samples RUSH, priority, or w/n 72 hrs. ue Date: 7-7-C .<a- - If yes have you done e-mail no t i l ka t  n? eceived Date: c- 22-0 6 
-/- - Are samples within 24 hrs. o f  h Id time r due date? ~ e c e i v e d  Time: 
-- Is dateltime conv 
-- 

6 
J If yes, have you spoken with Supervisor? 
/ Archiving bottles- i f  req., are they properly marked? # of hours to AK Local Time: 

Are there any problems? PM Notified? Thermometer ID: 7 'i) 
Cooler ID .Temp Blank Cooler Temp 
L &;: %o OC 

"C 

7 "C "C - --- If this is for PWS, provide PWSID. ' "C "C 
- /- Will courier charges apply? "C "C 

Method of payment? 'Temperature read~ngs include lhermomeler conec~~on factors 

-J- Data package required? (Level: 1 1 2 / 3 1 4 ) ircle all that apply): Client I 
Notes: S 1 FedEx 1 USPS I 

Is this a DoD project? (USACE, Navy. AFCEE) --- NAC I ERA I PenAir I Carlile 
Lynden I SGS / Other: 

This section mrrst be filled out for DoD ~roiec ls  (USACE, Navv, AFCEE) Airbill# / / 3 g  l q g z  
Yes No Additional sample ~ e m & k s :  (4 ifapplicable) 

- - Is received temperature 4 2 2OC? Extra Sample Volume? 
Exceptions: SamplesIAnalyses Affected: Limited Sample Volume? 

Field preserved for volatiles? 
Field-filtered for dissolved? 

- - Rad Screen performed? Result: 
- - Was there an airbill? (Note # above in the right hand column) 

- - Was cooler sealed with custody seals? 
# I where: 

- - Were seal(s) intact upon arrival? 
- - Was there a COC with cooler? - Was client notified of problems? 
- - Was COC sealed in plastic bag & taped inside lid of cooler? 
- - Was the COC filled out properly? 
- - Did the COC indicate COE I AFCEE I 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 andlor MeOH preserved? 
- - Were correct container I sample sizes submitted? 
- - Is samplecondition good? 
- - Was copy of CoC, SRF, and custody seals given to PM to fax? 

Notes: 

~ 0 ~ ~ 0 ~ ~ ~ \ a p p r o v & ~ ~ ~ ~ 0 0 4 r 1 5 . d o c  Form # F004r15 61615 



SAMPLE RECEIPT FORM (page.2) SGS WO#: 

Date: 6-~26 , 

Form # F004r14 : 05/17/04 



Environmental CUSTODY SEAL 

Signature: A# i/ / df2 Z4157~46W 
-,? -. - - - Daten'lrne: 

-- .;"f 
(kqh6 GYfi 

-- 
-F- 

. . . ..gz3'-3$>,- 

Environmental CUSTODY SEAL 

Signature: DateRime: 





Laboratory Analysis Report 

100 W. Potter Drive 
Anchorage, AK 995 18- 1605 
Tel: (907) 562-1343 
Fax: (907) 561-5301 
Web: hnp:llauw.us.sgs.com 

Paul  Weisne r  

Chuck  Eggener  Consulting Engr. 

P.O. Box  232936 

Anchorage, AK 99523  

\Vork Order: 

Client: 

Report Date: 

1063345 

Tuluksak VSW W-05-2 Released by: 
Forest Taylor 

Chuck Eggener Consulting Engr. 2006.08.03 

August 0 2 , 2 0 0 6  ~ ? p -  13:44:40 - 
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 Progam 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 .4K97I-05 (DL+'), 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 senre to f k h e r  qualify the data. 

Practical Quantitation Limit (reporting limit). 
Indicates the analyte was analyzed for but not detected. 
Indicates value that is greater than or equal to the MDL. 
The quantitation is an estimation. 
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. 
Greater Than 
The analyte concentration is the result of a dilution. 
Less Than 
Surrogate out of control limits. 
QC parameter out of acceptance range. 
A matrix effect was present. 
The analyte was positively identified, but the quantitation is a low estimation. 
The analyte result is above the calibrated range. 

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

SGS Environmcnlal Services Inc. 100 W. Poner Dr. Anchoraec AK. 99518-1605 t (907) 562-2343 f(9071561-5301 UUU~US sgs corn 
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SCS Ref.# 1063345001 
Client Name Chuck Eggener Consulting Engr. 
Project Same/# Tuluksak VSW W-05-2 
Client Sample ID W-05-2RW 
Rfatrix Drinking Watcr 

All Datesmimes are Alaska Standard Time 
Printed Datemime 08/02/2006 8:40 
Collected Datemime 06/20/2006 16:05 
Received Datemime 06/22/2006 13:06 
Technical Director Stephen C. Ede 

Sample Remarks: 

SM 5910 - %T=81 .2  

HAA Formation Potential was analyzed by Montgomery Watson Harza of  h4onrovia, CA. 
TTHh4 Formation Potential was analyzed by Montgomery Watson Harza of hlonrovia, CA. 

Allowable Prep Analysis 
Parameter Results P Of- Units blelhod Congainer In Limits Dace Dace inic 

Calcium 

Hardness as CaC03 

hlagncsium 

Metals by ICP/MS 

Aluminum 

Calcium 

Magnesium 

Silver 

Waters Department 

Nitrite-N 

Nitrate-N 

Bromide 

Total Organic Carbon 

Total Organic Carbon,Dissolved 

W - 2 5 4  

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cyanide 

mglL EPA 353.2 A 

mg"L EPA 353.2 A 

mgiL EPA 300.0 A 

mg/L EPA415.1 H 

mgR EPA415.1 I 

cm- I SM2O 59 10B C 

06/22/06 ALR 

06/23/06 ALR 

06123j06 06/23/06 DSH 

06/29/06 TSN 

06/29/06 TSN 

06/22/06 CAW 



SGS Ref.# 1063345001 
Client Same  Chuck Eggcncr Consulting Engr. 
Project Same/# Tuluksak VSW W-05-2 
Client Sample ID W-05-2RW 
htatrix Drinking Water 

All Datesnimes are Alaska Standard Time 
Printed DateITirne 08/02/2006 8:40 
Collected Datemime 06/20/2006 16:05 
Recei~ed Daterrime 06/22/2006 13:06 
Technical Director Stephen C. Ede 

Allowable Rep Analysis 
Parameter Results PQL Units hlcthod container ID Limits Date Date [nit 

Inorganic  Contaminants 

Fluonde h'D 0 100 r n g 2  EPA 3000 A (<2) 06/23/06 06/23/06 DSH 

Mercury by Cold Vapor h?> 0 ZOO u-gk LP245 I K I<0 2) 07/03/06 07/05/06 HKG 

Nickel h'D 2 00 ug'L EP200 8 K (<loo) 06/27/06 06/30/06 MH 

Selenium ha 5 00 u g 2  EPZOO 8 K ( 4 0 )  06/27/06 06/30/06 MH 

Thallium ND 1 00 u g 2  EPZOO 8 K (<2) 06i27106 06/30/06 MH 

Secondary Contaminants 

Calcium 

Chloride 

Color 

Copper 

Fluoride 

Langlier Index @ 40 degree F 

Alkalinity 

Langlier Index @ 140 degree F 

C 0 3  Alkalinity 

Iron 

HC03 Alkalinity 

OH Alkalinity 

Manganese 

Odor (TON) 

pH 

Magnesium 

Sodium 

Sulfate 

Total Dissolved Solids 

Zinc 

rnglL 

rngT 

PCU 

u a  

rng/L 

rngx  

mg'L 

rnglL 

mg'L 

ug/L 

T.O.N. 

pH units 

m g n  

mgd% 

mg% 

rn g/L 

ug/L 

EP200.7 

EPA 300.0 

SM20 2 120B 

EP200.8 

EPA 300.0 

SM2330B 

SM20 2320B 

SM2330B 

SMZO 2320B 

EP200.7 

SM20 232OB 

SM20 2320B 

EP200.8 

SM2O 2 150B 

EPA 150.1 

EP200.7 

EP200.7 

EPA 300.0 

SM2O 2540C 

EP200.8 

06\27/06 07/07,'06 TK 
06/23\06 06/23/06 DSH 

06/21/06 CRY 

06/27/06 06130/06 hlH 

06/23/06 061'23106 DSH 

0711 0/06 PLW 

06/27/06 PLW 

07/10/06 PLW 

06/27/06 PLW 

06/27/06 07/07/06 TK 

06!27/06 PLW 

06/27/06 PLW 

06/27/06 06/30/06 MH 

06/22/06 CRY 

06/22/06 CRY 

06/27/06 07/07/06 TK 

06/27!06 07/07/06 TK 

06/23/06 06/23/06 DSH 

06/27/06 KP 

06/27/06 06/30/06 MH 



8 MWH A IYvlsbm of MwAm.e2 Laboratories I= 

Laboratory Report 

fo r  

SGS Environmental Services Inc. 
200 W. Potter Drive 

Anchorage , AK 99518 

Attention: Forest Taylor 
Fax: ( 9 0 7 )  5 6 1 - 5 3 0 1  

/ 
YCM Yolanda Martin 
Pro j ec t Manager 

Report#: 177352  
DRINKIIJG 

Laboratory certifies that the test results meet all NELAC reqcirements unless 
noted in che Conments section or the Case Narrative. Following the cover page 
are QC Repcrt,QC Surnrnary,Data Report,Hits Reporc, totaling 5 page[s] .  



@ MWH Laboratories 
A 3i.i-.rn a( MY/# Amwior Inc  

Laboratory 
Hits Report 
#I77352 

SGS Environmental Services Inc. Samples Received 
Forest Taylor 24- jun-2006 09: 16: 05 
200 W. Potter Drive 
.knchorage , AK 99518 

Analyzed Sample# Sample ID Resu l t  Federal UNITS MRL 
MCL 

Bromochloroacetic acid 
Brornodichloroacetic acid 
Chlorine Dose 
Chlorine Residual 
Chlorodibromomacetic acid 
D/DBP Haloacetic Acids (HA.45) 
Dichloroacetic acid 
Tribromoacetic acid 
Trichloroacetic acid 
Bromodichloromethane 
Chlorine Dose 
Chlorine Residual 
Chloroform 
Total Potential Trihalomethane 

SUMMARY OF POSITIVE DATA ONLY. 
Hits Report - Page 1 of 1 



@ M W H  Laboratories 
A ~ ~ ~ r ; o t d M Y M ~ I n t  

SGS Environmental Services Inc. 
Forest Taylor 
200 W. P o t t e r  Drive 
Anchorage , AK 99518 

Laboratory 
D a t a  Report 
#I77352 

Sanples Received 
06/24/06 

Prepared Analyzed WRefU Method Il-.alirte Remlc Ucits URL Dilution 

(2606240163) Sampled on 06/20/06 16:05 

Tot Pot Trihalomethanes 5710B 
( ML/CPA 551.1 ) BroaO20tm 

I %/&PA 551.1 1 Chia ro~om 

( m 2 3 5 0  I Chlorine Dose 

( NL/S 4500CL-G ) Chlorine Residual 

1 KL/Z?I 551.1 ) DibromnchloromChane 

C ni/EPh 551.1 ) ~ro~dichloronechane 

I Mi /EPA 551.1 ) Total Potencial Trihalomthane 

I KL/SX 5710 1 1.2-Dibronrrprspanel70-133: 

T o t a l  Potential Haloacetic 
m / S H  57iOB 1 Chlorine Dose 

( K,/M 62518 ) Bromocblorcacecic acid 

I NL/SK 62516 ) 6romodichloro~cetiC acid 

I ML/SK 62516 ) Chlordibrorsmcecic acid 

[ HL/SH 57160  I Chlorine Residual 

( K/SH 62518 ) Dibrtmacetic acid 

( ML/SH 625lP ) D~ctloroace~ic acid 

( XLlsM 6151B ) Honobromacecic a c t 3  

I b!L/SK €2518 ) Uonoc?.loroacccic acid 

( ML/SH 62513 ) Tribrmacetic acid 

( H L / S H  62518 ) Trichloroaceiic ac:d 

f ML/St25:B ) D/DBP Raloacctic Acids (HiikS) 

I St45710 62518  1.2.3-TCP(6O-1201 

( SH5710 62ila ) 2.3-3ibrom Acidt70.130) 

u g / l  0.5 i 

~ g /  1 2.5 5 

=9/l 1.0 1 

'91' 0.1 1 

ug/i 0.5 1 

-sg/l 0.5 1 

ug/l 0.5 1 

t Rec 

mi/  1 1.0 1 

ug/l 1.0 1 

us! 1 1.0 1 

us/ 1 2.0 

u5/ 1 0.1 1 

~ 9 / l  1.0 1 

u9/ i 5.0 5 

ug/ i 1.0 1 

ug/ r 2 . 6  1 

ug/ l 4.0 1 

u3/l 5.0 5 

ug/ l 1.0 1 

9 Pec 

\ Rec 

D a t a  R e p o r t  - Page 1 of 1 





SAMPLE RECEIPT FORM SGs w o # :  i ~ ' i ~ i ~ ~ ~ ~ ~ ~ l ~ ~ ~ i ~ ~  lllllll 1 
I 

Are samples RUSH, priority, or w/n 72 hrs. hold tim Due Date: 7- 7-od 
- If yes have you done e-mail nofifjc ? Received Date: 3 -&dl.-. - Are samples within 24 hrs. ' o m  r due date? Received Time: 

/If yes, have you spoken with Supervisor? --- Is dateltime conv 
/Archiving bottles- i f  req., are they properly marked? # of hours to AK 

Thermometer ID: fj- D 
--- Cooler ID T e m ~  Blank Cooler Temp 

7F I 2 - " j c  3 - 3 ° C  
"C 
0 * 

"C 
" - 

7 - L -CI 

If this is for PWS, provide PWSID. ' "C "C 

2L-L- - Will courier charges apply? "C "C 
Method of payment? 'Temperature readings include thermometer correction factors 

- 4 Data package required? (Level: 1 I 2 I 3 I 4 ) Delivery method (circle all that apply): Client 1 
Notes: PS I FedEx 1 USPS 1 

/ --- Is this a DoD project? (USACE, Navy, AFCEE) NAC I ERA I PenAir I Carlile 
Lynden I SGS I Other: 

Airbill # //3 b/ /qC X 
Additional Sample Remarks: (4 $applicable) 
/ Extra Sample Volume? 

Limited Sample Volume? 
Field preserved for vol.atiles? 
Field-filtered for dissolved? 
Lab-fil tered for dissolved? 

! / ~ e f  Lab required?*- ('G 
Foreign Soil? mfi p+ 

Tliis section musf be filled oiit for DoD projects (USACE, Navy. AFCEE) 
Yes No 
- - Is received temperature 4 If: 2OC? 

Exceptions: SampleslAnalyses Affected: 

Rad Screen performed? Result: 
Was there an airbill? (Note # above in the right handcolwnn) 

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? 

Tltir section must be filled ifaroblems are found 
Yes No 

Was client notified of problems? 

Individual contacted: ' 

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

Change Order Required? & 
SGS Contact: f==f$T 

Notes: 

DOCUMENWORMS\app Form # F004r15 61615 



SAMPLE RECEIPT FORM (page 2) SGS WO# ~ ~ ~ ~ ~ l ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I ~ I ~  

Date: g-zz* 
\\petra\publicV>OCUMENT~0RMS\approved\SW~FO04r 14.doc Form # F004r 14 : 05/1 7/04 



Environmental CUSTODY SEAL 

Datenlme: 





Appendix B 



Location (adbar of Township, Ranw Section, f f  known) 

- 

Sim 04 coning faet 

Static water level (below) land surfue. 

mni& of wbll (OW me): Opbn Bnd ( ) I 

'Wdl pwnpfng #at at gallona pa (Hour1 hour4 with 
of &awdown from atatlo Icvcl. b 



F*pNo. I, 

Company Canducllnp Tnt 



PUMF 
f 
qINB TEGT RECORD rn 

d mll on prapecty 



SEP-16-2005 8 7 : 1 9  AM 
89/08/2885 07: 39 9E73431815 t k Y  t N ~ l N t k J - 5  

CEZ ENGNERS,  CI'C 
DRBLB'G LOG 

(above) w) land rurfaa, 



DNA761 I ,I% 
PUMPIW TEST RECQAD 

Plpr No, 

Omnrr - .. 



PUM ST REOORB 
DNR 781 I , @  0n W d b  

ODNR-Dtvlrbn of Wabr 
W W  R.swrcr* lkKlllrXl 

h o r  - - A6d:&1- 
Locclon d wsU oh property . . 

Olher Well 10 

Strtlc Wtler L8vrI  (Sa) 







Appendix C 



3EPA 
United States 
Environmental Protection 
Agency 

Stage 1 Disinfectants and 
Disinfection Byproducts Ru 
A Quick Reference Guide 

eatment Rule (IESWTR), the  Stage 1 
ge 1 DBPR), and Revisions to State Pr imy  
Act (SDWA) Amendments 

24 percent average reduction nationally in trihalomethane levels. 

tilities: $684 million 

influence of surface water serving < 10,000, and all ground water syslems 

ecernber 16, 2000 



Brornodichloromethane 

residual disinfectant level goals (MRDL 

.- 
qn the Stage 1 DBPR :c 

1 5- 
all the Safe Drinking Water 
otline at 1-800-426-4791 ; 
it the EPA web site at 

. epa.gov/safewater; or 
ontact your State drinking 
ater representative. k 

a, 

ditional material is available 
www.epa.gov/safewaterl 
dbp/implement.htmi. 

Running annual average 

Running annual average 



Un~ted  States 
Enviror~rnen~al Pro(ec l io~ 
Agency 

For a d d i t i o n a l  i n f o r m a t i o n  

on the Stage 2 DBPR 

Call t h e  Safe Drinking Water 
Hotline at 1-8004264791 ; 
visit the EPA web site at 
www.epa.gov/safewater; or 
c o n t a c t  your S t a t e  d r ink ing  

w a t e r  represen ta t i ve .  

A d d i t i o n a l  material is 

ter /d is infect ion/  

Stage 2 Disinfectants and Disinfection 
Byproducts Ru e: A Quick Reference 
Guide For Schedu e 2 Svstems 

I Title Stage 2 Disinfectants and Disinfection Byproducts Rule (Stage 2 DBPR) 71 FR 388, January 4,2006, 
Vol. 71, NO. 2 1 

Purpose 

General 
Description 

To increase public health protection by reducing the potential risk of adverse health effects 
associated with disinfection byproducts (DBPs) throughout the distribution system. Builds on the 
Stage I Disinfectants and Disinfection Byproducts Rule (Stage 1 DBPR) by focusing on  monitoring 
for and reducing concentrations of two classes of DBPs - TTHM and HAA5 - i n  drinking water. 

Stage 2 DBPR requires systems to complete an Initial Distribution System Evaluation (IDSE) to 
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 
Covered 

' All community water systems (CWSs) and nontransient noncommuntty water systems 
(NTNCWSs) that either add a primary o r  residual disinfectant other than uitravlolet light, or deliver 
water that has been treated with a primary or residual disinfectant other than ultraviolet light. 

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

Brornodichloromelhane 
Dibrornochloromelhane 

Dichloroacetic acid 
richloroacetic acid 

I IDSE ( 
Option 

Description 

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 system specific study to 

select Stage 2 DBPR compliance monitoring locations. 

40130 The term "40130" refers to a system that during a specific time period has al l  individual Stage 
Certification' I DBPR compliance samples less than or equal to  0.040 mglL for l 7 H M  and 0.030 mglL for 

HAA5 and has no  monitoring violations during the same time period. These systems have no 
IDSE monitoring requirements, but  will stil l need to conduct Stage 2 DBPR compliance 
monitoring. 

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.govlsafewaterldisinfectionlstage2. 

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. 



Source 
Water Type 

Subpart H 

( Population Size I Monitoring I Total Distribution System Monitoring I 

I 500-9,999 I I 2 
per year 

I Ground Water 

I I 

10,000-99,999 I I 4 I 
100,000-499,999 I 6 I per quarter 

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. 

1 Systems on quarterly monitoring must take dual sample sets every 90 days at each monitoring location, except for subpart H systems sewing 500-3,300. Systems on 
annual monitoring and subpart H systems sewing 500-3,300 are required to take individual TTHM and HAAS samples (instead of a dual sample set) a t  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 i f  highest 

System specific study plan, or 
40130 certification. 

-- 

-9- 1 Consecutive systems must beginmonitoring for chlorine or chloramines as specified under the Stage 1 DBPR. 

October 1, 2012 No later than this date, systems must: I I ' Complete their Stage 2 DBPR Compliance Monitoring Plan (Systems serving more than 3,300 people must submit their 
Monitoring Plan to the state.)" 
Beqin compl~ina with monitorina requirements of the Staqe 2 DBPRJ 

ust begin complying with rule requirements to determine compliance with the operational evaluation levels for TTHM 

system that the state has not completed its review. 
I - 

October 4,2007 1 States are encouraged to submit final primacy applications or extension requests to EPA 

' A monitoring 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 81 6-F-06-002 www.epa.gov/safewater January 2006 



Lead and Copwr Rule: A Quick Referen= Gui& 
United States 
Environmental Protection 

Title 

'The June 1991 LCR was 
revised with the following 
Technical Amendments: 
56 FR 32112, July 15, 1991; 
57 FR 28785, June 29, 1992; 
59 FR 33860, June 30,1994; 
and the LCR Minor Revisions 
65 FR 1950, January 12,2000. 

Purpose 

General 
Description 

Utilities 
Covered 

-- 

Lead and Copper Rule (LCR)l,56 FR 26460 - 26564, June 7,1991 
/-- 

Protect public health by minimizing lead (Pb) and copper (CU) leve ls  in drinking 
water, primarily b y  reducing water corrosivity. Pb and Cu enter d r ink ing  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 m g k  for  Cu based on 
90m percentile level of tap water samples. An AL exceedance is n o t  a violation but 
can trigger other requirements that include water quality parameter (WQP) 
monitoring, corrosion control treatment (CCT), source water monitoringAreatmenl 
public education, and lead service line replacement (LSLR). 

All community water systems (CWSs) and non-transient, non-community water 
systems (NTNCWSs) are subject to the LCR requirements. 

b Reduction in  risk of exposure to Pb that can cause damage t o  brain, redp 
Implementation blood cells, and kidneys, especially for young children and pregnant  women. 
of the LCR has b Reduction in  risk of exposure to Cu that can cause stomach a n d  
resuited in . . . intesiinal distress, liver o r  kidney damage, and ccimplications of Viilson's 

disease in  genetically predisposed people. 

I homeslbuildings that are at h igh risk of PbICu contamination as  identified in ~ O C F R  141.86(a). 1 
b Number of sample sites is  based on system size (see Table 1). 
b Systems must conduct monitoring every 6 months unless they qualify for reduced monitoring 

(see Table 2). " 1 
Large 

> 100K I 100 50 25 1 0  
50,001 -1 00K I 60 30 10 7 

Medium 
1 ( I I I 

3,301 - 10K 1 40 20 1 3 3 
501 - 3,30 , I I I I 

I. Serves r 50,000 and is r both ALs for 2 consecutive 6-month monitoring periods; or 
Annually 2. Meets Optimal water Quality Parameter (OWQP) specifications for  2 consecutive6- 

month rnonitorina oeriods. 

I 1 I .  Serves 5 50,000 and is r both ALs for 3 consecutive years of monitoring; or I 
I 

-- 

2. Meets OWQP specifications for 3 consecutive years of monitoring; or 
Triennially 3. Has SOm percentile Pb levels r, 0.005 maA & 90m ~ercentile Cu level i 0.65 matt for 

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 a n d  small systems 
that exceed either AL must install CCT. 

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



For additional informat~on on 
the LCR, call the Safe Drinking 
Water Hotl~ne at 1-800-426- 
4791 ; visit the EPA web site at 
www.epa.gov/safewater/lcrmr/ 
implement htrnl; or contact your 
State dr~nklng water 
representative. 

t3 Vititer Quality Parameter (WQP) Nionitoring 
b All systems serving > 50,000 people, and those systems sewing r, 50,000 people if 9 o m  percentile Q 

level > either AL, must take WQP samples during the same monitoring periods as P ~ J C U  tap sample 
b Used to determine water corrosivity, and if needed, to help identify type of CCT to b e  installed and h f l  

CCT should be operated (i.e., establishes OWQP levels). 
WQPs include: pH, alkalinity, calcium, conductivity (initial WQP monitoring only), ortho 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 based 
on system size (see Table I ) ,  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 to every two weeks. 

b After follow-up monitoring, State sets ranges of values for the OWQPs. 
b Reduced WQP tap moniloring i s  available for systems in compliance with OWQPs; Reduced  

monitoring does not apply to EPTDS monitoring. 
b For systems i 50,000, WQP monitoring is not required whenever 90'" percentile tap levels are 5 boP 

ALs. 
€4 Public Education (PE) 

Only required if  Pb AL is exceeded (no public education is  required i f  only Cu AL exceeded). 
Informs Public Water System's (PWS) customers about health effects, sources, and what can b e  dore 
to reduce exposure. 

b 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,  newspaper 
notices and public service announcements (PSAs) submitted to Wlradio stations. 

b System 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. 

b Can discontinue delivery whenever r, Pb AL; but must recommence i f  Pb AL subsequently exceeded. 
PE requirements are in addition to the Public Notification required in 40 CFR Subpart 0. 

O Source Water Monitoring and Treatment 
P All systems that exceed Pb or C u  AL must collect source water samples to determine contributionfro.n 

source water to total tap water PbICu 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 State requires S O W  system has 24 months to install SOWT. 

b After follow-up Pb/Cu tap and EPTDS monitoring, State sets maximum permissible levels for P b  & C u  
i n  source. 

O Corrosion Control Treatment 
b Required for all large systems (except systems that meet the requirements of 40 CF R 141.81 (b)(2) or 

(b)(3)) and mediurn/small systems that exceed either AL. The system shall recommend optimal CCT 
within 6 months. 

b Corrosion control study required for large systems. 
b If State requires study for medium or small systems, it must be completed within 18 months. 
b Once State determines type of CCT to be installed, PWS has 24 months to install CCT 
P Systems installing CCT must conduct 2 consecutive 6-months of follow-up monitoring. 

After follow-up PbICu tap & WQP monitoring. State sets OWQPs. 
b Small & medium systems can stop CCT steps i f  L both ALs for 2 consecutive 6-month monitoring 

periods. --------------------------------- 
If  the system continues to exceed the AL after installing CCT andlor S O W . .  -------------------------- ------- 
O Lead Service Line (LSL) Monitoring 

Two types of sampling associated with LSL replacement (LSLR): 
- Optional - Monitoring from LSL to determine need to replace line. H all Pb samples from line 

s 0.01 5 mgk  then LSL does not need to be replaced and counts as replaced line. 
- Required- Monitoring if entire LSL is n o t  replaced to determine impact from "partial" LSLR. 

Sample is collected that is representative of water in service line that is partially replaced. 
) Monitoring only applies to system subject to LSLR. 

O Lead Service Line Replacement 
System must replace LSLs that contribute more than 0.01 5 mg/L to tap water levels. 
Must replace 7% of LSL per year; State can require accelerated schedule. 
If only a portion of a LSL is replaced, PWS must: 
- Notify customers at least 45 days prior to replacement about the potential for increased Pb levels: 
- Collect sample within 72 hours of replacement and maillpost results within 3 days of receipt of 

results. 
P Systems can discontinue LSLR whenever r; Pb AL in tap water for 2 consecutive monitoring periods. 

Office of Water (4606) EPA 81 6-F-04-009 www.epa.govisafewater March 2004 



&EPA United States 

Arsenic and Clarifications to  Compliance and 
,n,ronmenta,,rotec,on Source Monitoring Rule: A Quick Reference Guide 
Agency 

* For required educational and health effect statements, please see 40 CFR 141.1 54. 



or additional information 
n the Arsenic Rule 

all the Safe Drinking Water 
at 1-800-426-4791 ; 
EPA Web site at 9, 
a.gov/safewater; or A - 
your State drinking A 

ater representative. 

PA will provide arsenic 
aining over the next year. : 

I 

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

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.) 1 

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

One sample after the effective date of the MCL (January 23, 2006). Surface water systems mus t  
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. 

A system with a sampling point result above the MCL must collect quarterly samples a t  that 
sampling point, until the system is  reliably and consistently below the MCL. 

1" All samples must be collected at e a c h  entry point to the distribution system, unless otherwise specified b y  
the Stale. 

FIRST COWLUNCE CYCLE SECOND COWLIANCE CYCLE 

3rd Cornp l l~nco  Pu iod  1s t  Compllmce Pa lod  2nd Compliance Palod 3rd Compliance P d o d  

GROUNDWATER 

SURFACE WATER 

In pg'i Fe,!rerJ h ! , : ~  e,ccrr:  Eneri .r 

Su6ace '*,.Her Srs!ens 
&It Z.3n$lesCDleit?d 

C.rcvno :?3ler 5,Z.n~ 
All 53rnp.e~ COliec!ed 

monitoring waivers under Ihe January 22. 2001 final arsenic rule. Waivers are  not permitted 
requirements. T o  be eligible for a waiver, surlace water systems must have monitored 
rs. Ground water systems must conduct a minimum of 3 rounds of monitoring with detec- 

EPA816-F-01-004 w\~~v.epa.gov/safewater January 2001 



GEPA 
United States 
Environmental Protection 
Agency 

nterim Enhanced Surface Water 
Treatment Ru 
A Quick Reference Guide 

Title 

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

Revisions to the lnterim Enhanced Surface Water Treatment Rule (IESWTR), the Stage 1 
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, Vol66, No. 29 

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

General 
Description 

Utilities 
Covered 

-- 

Builds upon treatment technique approach and requirements of the 1989 Surface Water 
Treatment Rule. Relies on existing technologies currently in use at water  treatment plants. 

Sanitary survey requirements apply to all public water systems using surface water or 
ground water under the direct influence of surface water, regardless of size. All rernainng 
requirements apply to public water systems that use surface water or ground water under 
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 5 0.3 nephelometric turbidity units (NTU) in at least 95 percent o f  

measurements taken each month. 

Maximum level of 1 NTU. 

Turbidi ty  M o n i t o r i n g  Requirements  
( C o n v e n t i o n a l  and D i r e c t  F i l t r a t i o n )  

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. 

Addi t ional  Requirements  

Disinfection profiling 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 addi t ional  information 

Public water systems must evaluate impacts on microbial risk before chang ing  
disinfection practices t o  ensure  adequate protect ion is maintained. The t h r e e  major steps 
are: 

Determine if a public water system needs to profile based on TTHM and HAA5 levels 
(applicability monitoring) 

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

I Calculate a disinfection benchmark (lowest monthly inactivation) based on the prof i le and 
consult with the state prior to making a significant change to disinfection practices 

For Drinking W a t e r  Systems 
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 of 
applicability monitoring for TTHM and HP95 to determine if dlsinfi?ciion 
profiling is necessary. 

April 16, 1999 Systems that have 4 consecutive quarters of HAAS occurrence data that meel 
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 t o  determine if 
disinfection profiling is necessary. 

April 1, 2000 Public water systems must begin developing a disinfection profile if their annual 
average (based on 4 quarters of data) for TTHM is greater than or equal to 
0.064 mg/L or HAA5 is greater than or equal to 0.048 mglL. 

March 31, 2001 Disinfection profile must be complete. 

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.g., turbidity standards, individual filter monitoring). 

For States 
December 16, 2000 States submit IESWTR primacy revision applications to EPA (triggers interim 

primacy). 

January 2002 States begin first round of sanitary surveys. 

December 16, 2002 Primacy extension deadline - all states with an extension must submit primacy 
revision applications to EPh 

December 2004 States must complete first round of sanitary surveys for community water 
systems. 

December ZOO6 States must complete first round of sanitary surveys for noncommunity water 
systems. 

B 
)n the IESWTR .* 

.9 
1 

p :all t h e  Sa fe  Drinking Water 
i o t l i n e  at 1-800-426-4791 ; 
k i t  t h e  EPA web  site a t  

~ww.epa.gov/safewater; or 
:ontact your State drinking ,, 

ater representative. 4 
4 

ditional material i s  available 
w.epa.gov/safewater/ 

Implementation of Increased protection against gastrointestinal illnesses from 
the IESWTR will Cryptosporidium and other pathogens through improvements i n  filtration. 
result in. . . 

1 Reduced likelihood of endemic illness from Cryptosporidium by 110,000 to 
463,000 cases annually. 

Reduced likelihood of outbreaks of cryptosporidiosis. 

Estimated impacts of 1 National total annualized cost: S307 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 S5 per 
month (about $8 per month). 

www.epa.govlsafewater May 2001 



GEPA 
United States 
Environmental Protection 
Aaencv 

For addit ional information 

on the L T 1 E M R  

Call the Safe  Drinking Water 
Hotline at 1-800-426-4791 ; visit . 
the EPA web site at 
www.epa.gov/safewater/mdbp/ 
It1 eswtr.html; or contact your 
State drinking water 

This frequency may be reduced 
by the State to once per day for 
systems using slow sandlalternative 
filtration or for systems serving 500 
persons or fewer regardless of the 
type of filtration used. 

Long Term I Enhanced Surface 
Water Treatment Ru 
A Quick Reference Guide 

Title 
Long Term 1 Enhanced Surface Water Treatment Rule (LTIESWTR) 
67 FR 1812, January 14, 2002, Vol. 67, No. 9 

Improve public health protection through the control of microbial Contaminants, 
particularly Cryptosporidiurn. Prevent significant increases in microbial risk that 

Purpose might otherwise occur when systems implement the Stage 1 Disinfectants and 
Disinfection Byproducts Rule. 

Builds upon the requirements of the 1989 Surface Water Treatment Rule (SWTR). 
Smaller system counterpart of the Interim Enhanced Surface Water Treatment Ruk 

Utilities Public water systems that use surface water or ground water under the direct 
Covered influence of surface water (GWUDI) and serve fewer than 10,000 people. 

Control of 
Cryptosporidium 

Combined Filter 
Effluent (CFE) 
Turbidity 
Performance 
Standards 

IFE 

CFE 

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 t o  
minimize the potential for contamination by Cryptosporidium oocysts. 

Cryptosporidium is included as an indicator of GWUDI. 

Specific CFE turbidity requirements depend on the type of filtration 
used by the system. 
Conventional and direct filtration: 

5 0.3 nephelometric turbidity units (NTU) in at least 95% o f  measuremenls 
taken each month. 
Maximum level of turbidity: 1 NTU. 

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. 
* Maximum level of turbidity: 5 NTU. 

Alternative technoloqies (other than conventional, direct, s low sand, o r  DEh 
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). 

Combined Filter 
Effluent 

Individual Filter 
Effluent (IFE) 
(for systems using 
conventional and 
direct filtration only) 

Performed at least every 4 hours to ensure compliance with CFE 
turbidity performance standards.' 

the CFE may meet regulatory requirements even though one 
filter is producing high turbidity water, the IF€ is measured to assist 
conventional and direct filtration treatment plant operators in 
understanding and assessing individual filter performance. 

I ' 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, andlor 
comprehensive performance evaluations (CPEs)). 



Community and non-transient non-community public water systems must evaluate impacts on microbial risk before changing disjnfecfid 
practices t o  ensure adequate microbial protection Is  maintained. This i s  accomplished through a process called disinfection profi l ing 
benchmarking. 

What are the  disinfection profiling and benchmarking requirements? 
t Systems must develop a disinfection profile, which is a graphical compilation of weekly inactivation of Giardia lamblia, taken o n  the 

same calendar day each week over 12 consecutive months. (Systems using chloramines, ozone, or chlorine dioxide f o r  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 HM 
levels are below 0.048 mg/L. 

Prior t o  making a significant change to  disinfection practices, systems required t o  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 o n  the 
disinfection profile. 

Construction of new uncovered finished water reservoirs is prohibited. I 

unnecessary. 

January 14, 2005 Surface water systems or GWUDl systems serving fewer than 10,000 people must comply with the applicable 
LTIESWTR provisions (e.g., turbidity standards, individual filter monitoring, Cryptosporidium removal requiremenls, 
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 systems 
and every 5 years for non-community water systems). 

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

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 b e  submitted to EPA 

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

Implementation of 
the LTlESWTR will 
result in. . . 

Estimated Impacts 
of the LT1 ESWTR 
include. . . 

Increased protection against gastrointestinal illnesses from Cryptosporidium and other pathogens through 
improvements in filtration. 
Reduced likelihood of endemic illness from Cryptosporidium by an estimated 12,000 to 41,000 cases annually. 
Reduced likelihood of outbreaks of cryptosporidiosis. 

National total annualized cost: $39.5 million. 
90% of affected households will incur an increase of less than $1.25 per month. 
One percent of affected households are likely to incur an increase of more than $10 per month. 

Office of Water (4606) €PA 81 6-F-02-001 www.epa.gov/safewater January 2002 



SEPA Unlted States 

~nviro&ental Protection 
Agency 

ne 1989 Rule was 
follows: Corrections and 
Amendments, 6/19/90 
I Stay of Certain Provi- 
'ance Cntena) 56 FR 
, Vol 56, No 10. 

1 3  

e: The TCR is currently 
,* 

ergoing the 6 year review a 
cess and may be subject to 1 J 

iform Ru 
A Quick Reference Guide 

Title 

Purpose 

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 
through control of total coliform bacteria, including fecal coliforms and Escherichi# 
coli (E. wli). 

General 
Description 

Establishes a maximum contaminant level (MCL) based on the presence or absence 
of total coliforms, modifies monitoring requirements including testing for  fecal 
coliforms or E, mli, requires use of a sample siting plan, and also requires sanitary 
surveys for systems collecting fewer than five samples per month. 

I ~~~~~~d 
The TCR applies to all public water systems. I I 

I Implementation I 1 Reduction In risk of illness from disease causing organisms associated with I - - 1 of the TCR has I sewage or  animal wastes. Disease symptoms may include diarrhea, cramps, 
resulted In . . . nausea, and possibly jaundice, and associated headaches and fatigue. 

review and revision. 

"amples 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. 

U o n t h l y  sampling requirements are based on population served (see table on next page for the 
minimum sampling frequency). 

9 reduced monitoring frequency may be available for systems serving 1,000 persons or fewer 
and using only ground water i f  a sanitary survey within the past 5 years shows the system i s  
free of sanitary defects (the frequency may be no less than 1 samplelquarter for community 
and I samplelyear for non-community systems). 

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

"ne 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 4 t h  REPEAT sample. 

If any REPEAT sample is total coliform-positive: 

The system must analyze that total coliform-positive culture for fecal coliforms or E.wli. 
"he system must collect another set of REPEAT samples, as before, unless the MCL has been 



Minimum I Population I Samples, / Population / Sa$z$b:nth ( population I Minimum 
Sarnoles~ h l n h  I 

( 'Incktdes PWSs which have at least 15 service connections, but serve <25 people. I 

Systems collecting fewer than 5 Must have a sanitary survey every 5 years  (or every 10 

ROUTINE samples per month . . . years if it is a non-community water system using 
protected and disinfected ground water)." 

Systems using surface water o r  ground Must collect and have analyzed one col i form sample 
water under the direct influence of each day the turbidity of the source water exceeds 1 
surface water (GWUDI) and meeting NTU. This sample must be collected f r o m  a tap near the 
filtration avoidance criteria . . . first service connection. 

I " nt per the IESWTR, states must conduct sanitary surveys lor community suriace water and GWUDI systems in lhis 
catwory every 3 vears (unless reduced by the state based on outstandina wrformancel. 

Compliance is based on the presence or absence of total coliforms. 
Compliance is determined each calendar month the system serves water to t h e  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. 

all t he  Safe Drinking Water 
ot l ine a t  1 -800-426-4791 ; visit 
e EPA web site at 

.epa.gov/safewater/mdbp/ 
mdbp.hhl; or contact your state For a Monthly MCL Violation The violation must be reported to the state n o  later than the 
drinking water representative. end of the next business day after the system learns of the 

The  revised Public Notification 
le will extend the period allowed 3 
public notice of monthly violations 

to 30 days a n d  shorten the period for 
cute violations to 24 hours. These " 

For an Acute MCL Violation 

violation. 

The public must be notified within 14 days.z 

The violation must be reported to the state n o  later than the 

, end of the next business day after the system learns of the 
violation. 

/ ' The public must be notified within 72 hours.' 
visions are effective for all systems j systems with ROUTINE or Must notify the state by the end of the day they are notified of the 

6* 2002 and are detailed in . REPEAT samples that are fecal result or by the end of the next business day if the state officeis 
CFR Subpart Q. coliform- or E, coli-positive . . . alreadv closed. 

I 1 I 
€PA 816-F-01-035 www epa govlsafewater November 2001 
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CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM Appendix D - Jar & Pilot Study Logs 
Page I of 44 

[ ~ a t e  1 Location 1 Personnel lPlant Slze and Flow 
1611 312006 1 ~ u l u k s a k  W-05-1 l ~ a r r ~  Bowley 

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

.-............ ................................................ 
................................................ 

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

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

~ornments 8 Notes After about one hour with the water setting in a one leter beaker it starts to oxidize and change color but has no settling ........................................................................................................................................................... 

Tuluksak W-05-1 6-13-06 
Jar Test Sheet Page - Printed 611 912006 



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 
611 312006 Tuluksak W-05-2 Garry Bowley 

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

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

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

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

................................................ 
U 1 I I I 

Comments & Notes After water sets in a 1 liter beaker for about one and one half hour it starls to oxidize and change color but has no noticable ............................................................................................................................................................. 
........................................................................................................................................................................... :?J!!i?.g-i!I!!. 

Tuluksak W-05-2 6-13-06 
Jar Test Sheet Page Printed 611 912006 



POTABLE WATER JAR TEST EVALUATION FORM Appendix D - Jar & Pilot Study ~ o g s  CE2 Engineers, Inc. Page 3 of 44 

l ~ a t e  l~ocation l~ersonnel IPlant Size and Flow I 

TDS mglll 79 I I I I I 
After about one hour with the water setting in a one liter beaker it starts to oxidize and change color but has no settling conlments '% Notes .......................-....----...--.............-...............-.-...............---.................................................................... 

............................................................................................... .\??!?!!!?-?-m.9!1.!5 -L!9!?Jl .k k9.?~!1m!m-t2?e-!?!.5*NO!.See- f l 5 ! 2 ~ ~ ? - ! 2 ~ ~ ~  

Tuluksak W-05-1 6-14-06 
Jar Test Sheet Page - Printed 611 912006 



CE2 Engineers, Inc. POTABLE WATER JAR 'TEST EVALUATION FORM Appendix D - Jar & Pilot Study Logs 
Page 4 of 44 

 ate ]Location l ~e rsonne l  IPlant Size and Flow 
611 512006 Tuluksak W-05-1 l ~ a r r ~  Bowley Pilot 

rctic Floc 12100 let run on high 2 min ............................................ 

L 

Comments & Notes About 5 min after adding KMn04 and turning-rpm down to 30 had smallpin flocpresent and it continued to build in alljars ...................................................................................................................................................... 
Then after adding Stern Pac +Arctic Floc and turning-rpm down ta 10 started seeing flac formation and settling after Smin it looks a little heaver in 2,3&4 ................................................................................................................................................................................. 

Stern Pac 80% + ( 3  1 5  1 1 5 1  1 0.42 1 0.07 1 3 

I 

1 Floc Size I Water Quallty mgll I Other 
1 Fe Mn As Alk Hard 

Medlum 1 0.02 0 
I Medium 0.01 0 01 90 2.79 As no noticeable color change 

Medlum 0.04 0.04 

Tuluksak W-05-1 6-1 5 4 6  
Jar Test Sheet Page - Printed 6/17/2006 



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

Page 5 of 44 

Date Location Personnel Plant Size and Flow 
611 612006 Tuluksak W-05-2 Garry Bowley 

...................I...--*.. 

-..*-..--..-*-.*.-. 
____.._._..___.____~~-~---~-~~-~~~..~--.--~-------.-.~...--.--....-.-..----.---.-...---------..--.~-.---.-....~.......-~-~-..~.~..~.~*~~.~-~~...........-.-~..~.~.......~*~...-.----~--~ 
~~~*~.______-__--.-~..-.-~~~.-.--.----------...-.......-........-...---------.-...~------------.--....--.*~..........-....~..~~.~~~. --------------..--.-.-....-...-......-.*---.-------. 

Tuluksak W-05-2 6-1 6-06 
Jar Test Sheet Printed 6i1712006 
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CE2 Engineers, Inc. 
Appendix D - Jar & Pilot Study Logs 

POTABLE WATER JAR TEST RIALUAmN F O M  Page 7 of 44 



Appendix D - Jar & Pilot Study Logs 

CE2 Engin-, Inc. JAR TEST EXALUATION FORM Page 8 of 44 

----------- 
------I 

wells see pictunss (8.9,10,11) also had betfe{-floc- ------- 

: I I I I 1 I I 1 

T u l u M  W-051 161840 
Jar Test Sheet 

- 

Printed 611 BROW 



Appendix D - Jar & Pilot Study Logs 
Page 9 of 44 

CE2 Engineers. Inc. POTABLE WATER JAR TEST EVALUATION FORM 

Date 1 location 1 Personnel 1 plant Size and Flow 1 
I W18- l ~ u l u  ksa k W-05-2 I 

Comments 2% Notes I decided to do three jars for each well KMn04 at 5rngll in all jars 5.10.15 p1 for each well of SP+AF12100 90110 blend. As soon as I added 
KMn04 to the ihree jars for we11 2 I noticed a difference in the color between wells see pictures (8.9.10.1 1) also had betfer iloc formation and oxidimtion in the 

three jars for well 1 before adding coagulant blend 

Tuluksak W-05-2 6-18-06 
Jar Test Sheet '='age - Printed 6/1912006 



Appendix D - Jar & Pilot Study Logs 

CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORlhll Page 10 of 44 

--------- 

-we- 

cfifferenoe In the cdor between weils see pidures~8.9.10.11) a l & ~  had 
------_.---------c-_̂ - --- 
------I---------------------- -----------------me- 

L 
a 
rn 
M . . 
4 

rl 

\D 
(D 
m 
N 
I 

M 
N W-2 6-78-06 
I 
z Pase- 
3 



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

Page 1 1 of 44 

ti 
N 

I 
T W45-l 6-1946 

f. Jar Test Sheet 



Appendix D -Jar & Pilot Study Logs 

CE2 Engineers, Inc. POTABUE WATER Jm TEST EVALUATION FMIM Page 12 of 44 



Appendix D -Jar  & Pilot,Study Logs 
CE2 Engineers, Inc. E WATER JAR TEST EVALUATION F O W  

----- 
-----me------ 

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

had- ~&PC with KMn04 water -a lime bit9nk until 1 added A - -------- ----- --_.---I 

Tuluksak W-051 819-06 A 
Jar Test 



Appendix D - Jar & Pilot Study Logs 
CE2 Engineers, Inc. POTABLE WATER JAR TEST RIALUATlON FORM Page 14 of 44 

T ~ h k ~ a k  W-05-1 
Jar T& Sheet 



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



Appendix D - Jar & Pilot Study Logs 
CE2 Engineers, lnc. POTABLE WAER JAR TEST NALUAnON FORM Page 16 of 44 

Tuluksak W-051 6-21 -06 
Jar Test Sheet Pa* - Printed 



Appendix D - Jar & Pilot Study Logs 
CE2 Engineers, Inc. E WATER JAR TEST EVALUATION FORM Page 17 of 44 

Tuluksek W#-2 6-2146 
Jar Test Sheet page- Printed B/22RCnB 



Appendix D - Jar & Pilot Study Logs 

CE2 Engineers, lnc. POTABLE WAER JAR TEST EVAtUATlON F O W  Page 18 of 44 

Jar Ted Sheet Pase- Printed 



Appendix D - Jar & Pilot Study Logs 
Page 19 of 44 



Appendix D - Jar & Pilot Study Logs 
Page 20 of 44 

Printed Bn 



Appendix D - Jar & Pilot Study Logs 

CE2 Engineers, Inc. Page 2 1 of 44 
POTABLE WATER JAR TEST EVALUATION FORM 



Appendix D - Jar & Pilot Study Logs 
Page 22 of 44 

POTABUE WATER JAR E S T  EVALUATION FORWl 

Jar Test Sheet 



Appendix D - Jar & Pilot Study Logs 
Page 23 of 44 

POTABLE WATER JAR TEST EVALUATION FORM 

Tuluksd< W-052 624-06 
Jar Test '%=- Printed 



Appendix D - Jar & Pilot Study Logs 

LE WATER JAR TEST EVALUATION FORM 
Page 34 of  44 

CE2 Eng'bers, Inc. 

in this MR. M n u e d  

T W-05-1 6-2- 
Jar Test Sheet: 



Appendix D - Jar & Pilot Study Logs 
Page 25 of 44 

CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATIW FORM 

Tuluksdc W-05-2 6-2508 
Jar Test 



Appendix D - Jar & Pilot Study Logs 
Page 26 of 44 

CE2 Engineers, Inc. JAR TEST EVALUATION F 



A~pendix  D - Jar & Pilot Study Logs . . 
Page 97 of 44 

Co 1L Wrlg raBe is a l i i  d m  but the wder 1- clear Roc stayed sugpended and then Mled dawn this M I  will trawl .--- - - - - - - - -  ----- ------------ --1- ------------------__------ the litter -------- 
fun time with n a b  8185 than W-051 --------------------------------- ------------------- - - . - ~ - , - - - _  _----_ 



. . Appendix D - Jar & Pilot Study Logs 
Page 28 of 44 

CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUAYON FORU 



Page Prlnted 6/2B/20m 



JUL-83-2886 06:28 A n  
P. 8 8  

Appendix D - Jar & Pilot Study Logs 
Page 30 of 44 

Dsacrlptlon of Pmcorr 9tep, Tset Rerulfe, Adjustmrnh 

Pllot Testlng Sheet Page Prlnted 7/U2008 



Appendix D - Jar & Pilot Study Logs 
CE2 Engineers, Inc. PILOT TESTING LOO Page 3 I of 44 

Tuluksak W-06-1 8-28-06 
Pilot Tedtlng Sheet Pago 

Prlnted "IRROOB 



Appendix D - Jar & Pilot Study Logs 

CE2 Engineers, Inc. PILOT TESTING LOG Page 32 of 44 

Tulukbak W-05-1 6-28-08 
Pilot Teating Sheet Ptlga Printed 712P2008 



JUL-83-2086 06:29 A M  P. 1 1  

Appendix D -Jar  & Pilot Study Logs 
CE2 Enginsets, Inc. PILOT "TESTING LOG Page 33 of 44 

Tuluksak W-06-I 6-28-06 
Pilot Testing Sheet Page Printed 7/Y2006 



Appendix D - Jar & Pilot Study Logs 

CE2 Engineers, Inc. PILOT TESTING LOG Page 34 of 44 

Tuluksak W-06-1 8-28-06 
Pilot Teatlng Sheet Page - Printed 77t2/2806 



Appendix D - Jar & Pilot Study Logs 
Page 35 of 44 CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM 



Appendix D - Jar & Pilot Study Logs 
Page 36 of 44 

CE2 Engineers, Inc, PILOT TESTING LOG 

0 4  ...... rapid ................................................ mixid 6min turned down slow 1st It 

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

Tuluks~k  W-05-1 6.2846 
Pilot Tasting Sheet Pago p Printed 7 M 0 0 6  



Appendix D - Jar & Pilot Study Logs 
Page 37 of 44 

IPJrtnt Size and Flow I 



Appendix D - Jar & Pilot S t~ ldy  LOSS 

CE2 Engineers, Inc. PILOT TESTING LOG Page 38 of 44 

Bo~cilptlon of Pmcsdr Step, Tust Rssults, Adjurhents 

T U l u k ~ k  W-05-1 630-08 
Pilot Teestlng Sheet 

- -- 

Page - Printed 71312006 



JUL-03-2006 06:31 an 
P. 17 

Appendix D - Jar & Pilot Stlldy Logs 
Page 39 of 44 

Dorcrlptlon of Procws Step, Test Resulbr, Adjurtrnenb 

TultJk-k W-06-1 8-30-06 
Pllot Tastlng Sheet Pege 



Appendix D - Jar & Pilot Study Logs 
Page 40 o f  44 

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

Prfnted 7012008 



Appendix D - Jar & Pilot Study Logs 
Page 4 1 of 44 



Appendix D - Jar gi Pilot Study Logs 
Page 42 of  44 

CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATlON FORM 

Tulukadc W-05-1 74-06 
Jar Test 



Appendix D - Jar & Pilot Study Logs 
Page 43 of 44 

CE2 Engineers, Inc. POTABLE W JAR TEST EVALUATlON F 

I 
I 

D 

6, 

Printed 71 -J 

Tutuksdc W-052 7-346 
Jar Test She& 



Appendix D - Jar & Pilot Study Logs 
PILOT TESTING LOG 

Tuluksak W-05-1 7-3-08 
Pllot Testlng Sheet Page --. Prlnted 715no06 



CE2 Engineers, Inc. POTABLE WATER JAR 'TEST EVALUATION FORM Appendix D - Jar & Pilot study Logs 
Page I of 44 

Date Location 1Personnel /Plant Slze and Flow 

Remarks ................................... 
................................................ 

As I 
I 

........................... -.-.-.-.--..------.----------------------.--..-- 
TDS mg/ll 79 

Comments & Notes After about one hour with the water setting in a one leter beaker it starts to oxidize and change color but has no settling ........................................................................................................................................................... 

Tuluksak W-05-1 6-13-06 
Jar Test Sheet Page - Printed 611 912006 



CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM Appendix D - Jar & Pilot Study Logs 
Page 2 of 44 

Date I Location [Personnel ]Plant Size and Flow 
16/13/2006 l~uluksak W-05-2 1 Carry Bowley I 

--------------.-.--..----*--------. 
............................................... 
................................................ 
................................................ 

---------*-.-----.---.--- ................................................ 
......................... ................................................ 

r 
Comments & Notes After water sets in a 1 liter beaker for about one and one half hour it starts to oxidize and change color but has no noticable ............................................................................................................................................................. 
settling in it. ........................................................................................................................................................................................ 

Tuluksak W-05-2 6-13-06 
Jar Test Sheet Page Printed 611 912006 



CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM Appendix D - Jar & Pilot Study Logs 
Page 3 of 44 

 ate Location Personnel Plant Size and Flow 

X 611 412006 Tuluksak W-05-1 Garry Bowley 

................................................ 
and ............................................... maybe 4 still a little pink 

After about one hour with the water setting in a one liter beaker it starts to oxidize and change color but has no settling ~ ~ m m e n t s  2% Notes ........................................................................................................................................................... 
~ooks .._.....__.....__..... like 5 mgn is gp!'~~!~ks?~!~1?u?r!~d~.se~fo1.EmNO?.See~~.c!.u_r.es-~~?.S,_3.~ .............................................................................................. 

Tuluksak W-05-1 6-14-06 
Jar Test Sheet Printed 611 912006 



CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM Appendix D - Jar gr Pilot Study Logs 
Page 4 of 44 

Date 1Location l~ersonnel  IPlant Size and Flow 

-.....----.--- 

Comments 8 Notes About 5 min after adding KMn04 and turning-pm down to 30 had smallpin flocpresent and it continued to build in alljars .-~------...-----.---------- .-1----......-1.-.-... .-.-.-.-----.....-.....~.... ........ ---.-*.-.------------- 

Then after adding Stern Pac +Arctic Floc and turning-[pm down to 10 started seeing floc formation and settling after Smin it looks a little heaver in 2,3&4 ...____.___..------- -----------....-.-..-..--------...-..-- .I..-...-.....--...---...-...-. ..--..-I.-----.----.--------- ---.-..__........._.........--...----*-.---------------..- 
will see after readings are done. .._.._._._*-.-.-------. ---.~.--__*.-.-.---.-----------.--------...-..---...-----.--.---..-................-............~..~~.~...............~........~.........~.~~~.~~-~~~~---~---~~~- 

Tuluksak W-05-1 6-1 5-06 
Jar Test Sheet Page - Printed 6/17/2006 



Appendix D - Jar & Pilot Study Logs 
CE2 Engineers, Inc. POTABLE WATER JAR. TEST EVALUATION FORM Page 5 of 44 

Date lLocatlon lPersonnel ]plant Size and Flow I 

{ t e  I 1 I Ito 10mm 25minIet settle for Ihr  aood 1 ........................... 

I qor greeoy anu aoueo arem Pac + Arctic Floc at the same time and it didn't remove the Mn it didn't have time to oxidize ........................................................................................................................................................... 

Tuluksak W-05-2 6-1 6-06 
Jar Test Sheet Page - Printed 6/17/2006 



CEZ Engineers. fnc. POTABE WAER JAR TEST EVAUJATlON FOFUU 
Appendix D -Jar & Pilot Study Logs 

Page 6 of 44 

I Product I Dam mgn I Jar Testing Procedure IRPM lTkne ] 
I 

Printed 611 7/2[)06 



Appendix D - Jar & Pilot Study Logs 
CE2 Engineers, Inc. POTABLE WATER JAR TEST R/ALUA+K)N FORM Page 7 of 44 

Tuluksak W-052 6-17-06 
Jar Test Sheet 



Appendix D - Jar & Pilot Study Logs 
n CE2 Engin-, Inc. JAR TEST EVALUATION FORM Page 8 of 44 
(D 

n' 

Tuluksak W-05-1 6-1 846 
J x  Test Sheet m- Printed W1 8R006 



Appendix D - Jar & Pilot Study Logs 
Page 9 of 44 

CE2 Engineers. Inc. POTABLE WATER JAR TEST EVALUATION FORM 

Appendix D - Jar & Pilot Study Logs 
Page 9 of 44 

. TEST EVALUATION FORM 

Date 1 location l~ersonnel 

up and added Stem Pac plus Arcttc Flm 

12100 90110 blend then down tn 30rprn 
I UV254 (A) bRmtn down to lOrpm for30rn1n let settle , 

5rngll in all jars 5.1 0.15 ~1 for each well of SP+AF12100 90/10 blend. As soon as I added 
KMn04 to the three ]an for we11 2 I nottced a difference ~n the color betweenwells see ptctures (8.9.10.1 1) also had better Roc formatton and oxidtmton in h e  

three lars for well 1 before addtng coagulant blend 

Tuluksak W-2 6-1806 
Jar Test Sheet Page ,- Printed 6/19/2006 





Appendix D - Jar & Pilot Study Logs 
CE2 Engineers, !nc. POTABLE WATER JAR TEST RIALUATIW F O W  Page 1 1 of 44 

W-05-1 E-1406 
Jar Test She& 



Appendix D - Jar & Pilot Study Logs 

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

------- 

TuluksdcW-L)5-2 81906 
Jar Test 



CE2 Engineers, inc. E WATER JAR E S T  EVALUATION FORW 
Appendix D - Jar & Pilot Study Logs 

Page 13 of 44 

Tuluksak W-052 6-39-06 A 
Jar Test 



Appendix D - Jar &: Pilot Study Logs 
CE2 Engineers, lnc. POTABLE WATER JAR TEST EVALUATION FORM Page 14 of 44 

Tutuksak W-05-1 
Jar Test She& 



CE2 Engineers, lnc. POTABLE WATER JAR W U A T l O N  FORM Appendix D - Jar B Pilot Study Logs 



Appendix D - Jar &: Pilot Study Logs 
CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATION FORM Page 16 of 44 

Tuluksak Wd51 6-21-06 
Jar Test Sheet Printed 



Tuluksak W-05-2 645.06 
Jar Test Sheet. m- Printed IBR2R006 



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

Page 18 of 44 

Jar Test She& -- Printed 



Appendix D - Jar & Pilot Study Logs 
Page 19 of 44 

Page .- Prim 612 



Appendix D - Jar & Pilot Study Logs 
Page 20 of 44 

CE2 Engineers, IN. POTABLE WATER JAR EVALUATION FORM 

-------------- 
---------em--- 

ow- has M i n  during flocartatim and is clear between fbc -------- ---I-------------------- --------- - 



Aooendix D - Jar & Pilot Study Logs 
8 8 

Page 21 of 44 CE2 Engineers, Inc POTABLE WATER JAR TEST EVALUATION FORM 



Appendix D - Jar gi Pilot Study Logs 
Page 32 of 44 

CE2 Engineers, Inc. POTABUE WATER JAR TEST RIAtUAnON FORM 

Jsr Test She& 



Appendix D -Jar  & Pilot Study Logs 
Page 23 of 44 

Tuluk~d< W-05-2 62446 
Jar Test Pase- Printed 



Appendix D - Jar & Pilot Study Logs 
Page 24 of 44 

---- 

T W05-1 6-2506 
Jar T& S W  



Appendix D - Jar 8r Pilot Study Logs 
Page 75 of 44 

CE2 Engineers, Inc. POTABLE WATER JAR TEST EVALUATICH FORM 

Tuluksdc W-052 6-25-06 
Jar Test 



Appendix D - Jar & Pilot Study Logs 
Page 36 of 44 



Appendix D - Jar & Pilot Study Logs 
Page 37 of 44 



Appendix D - Jar & Pilot Study Logs 
Page 28 of 44 

CEZ Engineers, Inc, 



~ ~ ~ ~ r l d i x  D - Jar & Pilot Study Logs 

CE2 Engineers, Inc. PILOT TESTING LOG 
Page 29 of 44 

.-.............-...-----.---......------........~...........*.~....~.............,.........~..~ 

Tutu ksa k W-06-1 6-27-06 
Pibt Testing Sheet Page Prlnted 6128/2008 



JUL-03-2086 06:28 A M  
P .  8 8  

Appendix D - Jar Rr Pilot Study Logs 

PILOT TESTING LOG Page 30 of  44 CE2 Engineerc;, Inc. 

Tuluksak W-05-1 6-27-08 
PIlot Testlng Sheet PWe ,- Printed 7/y2008 



Appendix D - Jar & Pilot Study Logs 

CE2 Engineem, Inc. PILOT TESTING LOG Page 3 1 of 44 

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

Tuluksak W-06-1 8-28-06 
Pllot Teatlng Sheet Page Printed 7/2ROO6 



JUL-03-2006 06:28 A M  

CE2 Engineers, Inc. 
Appendix D - Jar & Pilot Study Logs 

PILOT TESTING LOG Page 32 of 44 

Tulukaak W-05-i $-28-08 
Pllot Testing Sheet Page Printed 71212008 



Appendix D - Jar & Pilot Study Logs 

CE2 Engineers, Inc. PILOT TESTING LOG Page 33 of 44 

Tuluksak W-06-1 6-28-06 
Pilot Teeting Sheet Page Printed 7M12006 



Appendix D - Jar & Pilot Study Logs 
Page 34 of 44 

Printed 7/2/2006 



Appendix D - Jar & Pilot Study Logs 
Page 35 of 44 

POTABLE WATER JAR TEST EVALUATlON FORM 



Appendix D - Jar & Pilot Study Logs 

CE2 Engineers, Inc, PILOT TESTING LOG 
Page 36 of 44 

Chemical -........-.....-..._.. Oxidetlon,Coagulatlan, ..-.. .-...... .................................................................................................... Settlement, And Multlmedla Flltratlon 

.-.-.......-...--...-------...-.-.....-.--...~...--.--.-..................~.....~-...~~.~~....~...............-.*..........~~*........ 

T t i l ~ k ~ k  W-06-1 6-29-06 
Pllot Tasting Sheet Page - Prlnted 7/2/2006 



Appendix D - Jar B: Pilot Study Logs 
Page 37 of 44 

TuluksakW-051 6-3006 
Jar T& 



CE2 Engineers, Inc. 
Appendix D - Jar & Pilot Study Logs 

PILOT TESTING LOG Page 38 of 44 

T~lukmk W-05-1 630-06 
Plloi Testing Sheet Page 

Prln W 7/3/2006 



Appendix D - Jar & Pilot Study Logs 
PILOT TESTING LOO Page 39 of 44 



Appendix D - Jar & Pilot Stud)' Logs 

CE2 Engineers, lnc. PILOT "BESTING LOO 
Page 40 of 44 

Tufukgak W-OE-I 6-30-06 
Pllot Testlng Sheet Page Prlnted 7/3/2008 



Appendix D - Jar &I Pilot Study Logs 
Page 4 1 of 44 

after KMn04 dode 

Printed 7 



Appendix D - Jar &: Pilot Study Logs 
Page 42 of 44 

CE2 Engineers, Inc. POTABLE WAER JAR TEST NALUARON FORM 

T u i u W  W-05-I 7-3-06 
Jar Test 



Appendix D - Jar & Pilot Study Logs 
Page 43 of 44 

CEZ Engineers, Inc, 

T L d W  W-052 7-3-08 
Jar Test Shed 



Appendix D - Jar & Pilot Study Logs 
PILOT TESTING LOG 

Daacriptlon of P m c w  Step, Test Reeulta, AdJustmenh 

Tuluksak W-05-1 7-3-08 
Pllot Testlng Sheet Page - Printed 7/5/2008 



Appendix E 



Laborato~y Analysis Report 

200 W. Potter Drive 
Anchorage, AK 995 18- 1605 
Tcl: (907) 562-2343 
Fas (907) 561-5301 
Web. http://\r-\r?v us.sss.com 

Paul Weisner 

Chuck  Eggener Consult ing Engr. 

P.O. Box 232916 

Anchorage,  A K  99523 

Work Order:  3063863 

Tuluksak Released bv: 

Client: 

Report Date: 

A D E C-Village Safewater 

August 1 0 , 2 0 0 6  

~ k r e s t  Taylor 
ddi;~/- 2006.08.10 
-...t---u- 18:32:35 - 

Enclosed are the analytical results associated with the above \vorkorder. 

As required by the state of Alaska and the USEPA. a formal Quality AssuranceIQuality Control Program is maint;lined by SGS. A 
copy of our Quality Assurance Plan (QAP). which outlines this program. is availahle at your request. 

The laboratory certification numbers are AK97 1-05 (DW). UST-005 (CS) and AK0097 1 (Micro) for ADEC and 00 1543 for 
NELAP. 

Except as specifically noted, all statements and data in this report are in conrorrnance to the provisions sct 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 \ve can be of any other assistance. please contact your SGS Project Manager at 
907-562-2343. 

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

Practical Quantitation Limit (reporting limit). 
Indicates the a n a l y t ~ ~ ~ _ a s ~ a l ) r z e d  for but not detected. 
Indicates value that is greater than or equal to the MUL. 
The quantitation is an estimation. 
Indicates the analyte is not detected. 
Indicates the analyte is found in a blank associated with the sample. 
The analyte has exceeded allo\vable regulatory or control limits. 
Greater Than 
l'he analyte concentration is the result of a dilution. 
Less Than 
Surrogate out of control limits. 
QC parameter out of acceptance range. 
A matrix effect was prescnt. 
The analyte was positively identified. but the quantitntion is a low estimation. 
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. ,\nchoranc AK. 99513-1605 ( ( 9 0 7 )  562-2343 f(907) 561-5301 u ~ u  us.sps corll 
I 



SCS Ref.# 1063863003 
Client Kame A D E C-Villagc Saf'avatcr 
Project Name/# Tuluksak 
Client Saniple Treated Water  Process 1 
Alatrix Water (Surthce, Eff.. Ground) 

:\I1 Datesflimes are Alaska Standard Time 
Printed DatelTinie 08/10/2006 1 1 :20 
Collectcd Daterl'ime 0711 112006 23:OO 
llcceiced DatelTime 0711 3 R 0 0 6  10:05 
Technical Director Steohen C.  Ede 

Sample Remarks: 

SM 59101-3 - %T = 92.4 
T T H M  Formation Poterltial was analyzed by blontgomery Watson H a r m  in Monro\  ia. C A .  
HAAS Formation Potential was analyzed by Montgomery Watson Harza in blonrovia, CA.  
bIBAS (Surfactants) by Sbl544OC was analyzed by Anaiytica lntcrnational o f  Anchorage. AK. 

Allowable Prep Analys~s 
Parameter Resulrs PQL Units Method container ID Limits Date Date 

Nitrate-N 1.17 0.100 m d L  EPA 353.2 C 07/13/06 ALR 

Nitrite-N 

Calcium 

Magnesium 

Calclum 

I fnrdness as CaCO3 

Magnesium 

Metals by ICP/MS 

Aluminum 

Calcium 

Magnesium 

N D  0.100 mgfL EPA 353.2 C 07/13/06 ALR 

34.3 0.100 mglL EP200.7 A 07/20/06 07/25/06 TK 

3.54 0.100 m$ EP200.7 A 07/20/06 07/25/06 TK 

Waters Department 

Bromide N U  0.100 rn& EPA 300.0 C 0711 4/06 0711 1/06 DSH 

0.200 mgIL SM20 4500-CI C G & 0.jO0 mgIL EPA 415.1 H 

0.500 mgJL EPA 415.1 0 

0.0340 0.0200 cm-l SM2O 5910B N 

Inorganic Contaminants 

07/13/06 DPT 

07/17/06 TSN 

0711 7/06 TSN 

07/13/06 CAW 



SGS Ref.# 1063863003 
Client Name A D E C-Village Safewater 
Project Same/# Tuluksnk 
Client Sample ID Trcatcd Watcr I'rocess 1 
Afatrix Water (Surface. EIT., Ground) 

All DlctesTTirties are Alaska Standard Time 
Printed DateITin~e 08110/2006 1 1:20 
Collected DatcITinle 0711 112006 23:OO 
Received Datenirne 071 1312006 10:Oj 
Technical Director Stephen C. Ede 

Allowable Prep Analysis 
Parameter Resuls t'QL Units Xlethod Container ID Limits Date Date [,,it 

Inorganic Contaminants 

Bevllium 

Cadmium 

Chromillm 

Cyanide 

Fluoride 

bfercury by Cold Vapor 

Nickel 

Selenium 

Thallium 

EP200.8 A 

EP200.8 A 

EP200.8 A 

SM2O 4500-CN C.E B 

EPA 300.0 C 

EP245.I A 

EP200.8 A 

EP200.8 A 

EP200.8 A 

07120/06 07/25/06 h.!H 

07/20/06 07/25/06 blH 

07/20/06 07/25/06 hlf 1 

0711 7/06 0711 9/06 .XZ 

07/14/06 0711 4/06 DSI-I 

07/20/06 07120106 HKG 

07/20/06 07/25/06 MH 

07/20/06 07/25/06 b1H 

07/20/06 07/25/06 MH 

Secondary Contaminants 

Chloride 0.100 nwJL EPA 300.0 C (<250) 07/14/06 07/14/06 DSH 
5.00 PCU SM2O 2120B D ( < I 3  07/13/06 CRY 

1.00 ug/L EP200.8 A (<1300) 07/20/06 07/25/06 bll-l 

Fluoride ND 0.100 mg/L EPA 300.0 C (<2) 0711 4/06 07/14/06 DSH 
Langlier Index @ 40 degree F -1.162 Sb1232OB D 07/28/06 PLW 
Alkalinity 98.0 20.0 m&lL Sk120 23208 D 07/14/06 PLW 

Langlier Index @ 140 degree F , -0.082 Sh.123308 D 07/28/06 PLW 
C 0 3  Alkalinity N D 20.0 m&lL SM20 2320B D 07/14/06 PLW [Gn--- ----. .,---.----. 

v 0.0200 m EP200.7 A 07120106 07/25/06 TK 
HCO3 Alkalinity 98.0 20.0 mg/L SM20 23200 D 07/14/06 PLW 
OF1 Alkalinity N D 20.0 mg/L Sh.120 2320B D 07/14/06 PLW 
,- . . - ,., 

i Manganese I 93 '1 * 1 00 ug/L EP200 8 ------- --- . - - - -. _ . "_ A (<SO) 07/20106 07/25/06 b1H 
Odor (TON) N D 1 00 I O N .  Sh12021508 E ( 4 )  07/13/06 CRY 

PH 7.14 0.100 pt l  units EPA 150.1 D (6.5-8.5) 07/13/06 CRY 
Sodium 2.90 1 .OO mgk. EP200.7 A 07120106 07/25/06 TK 
Sulfare 2.68 0.100 mg/L EPA 300.0 C (c250) 07/14/06 07/14/06 DSH 
Total Dissolved Solids 133 10.0 mg/L Sb120 2540C D (GOO) 07114106 KP 
Zinc 91.6 5.00 ug!L EP200.8 A (<5000) 07/20106 07125106 h,lH 



SGS Ref.# 1063863003 
Client Name A D E C-Village Safewater 
Project Name/# Tuluksak 
Client Sample I D  Treated Water Process 1 
hlatrix Water (Surfhce. Eft:, Ground) 

All  Datesfrinles are t\lnska Standard Tinte 

I'rinted 1)atelTime 08/10/2006 1 1:20 
Collected Date/Tin~e 0711 It2006 23:OO 
Received Daterrime 07/13/2006 10:05 
Technical Director Stephen C. Etle 



SGS Ref.# 1063863004 
Client S a n ~ e  A D E C-Village Safewater 
Project Name/# Tuluksak 
Client Sample I D  Treaiment Process 2 
hlatrix Water (Surface. Eff.. Ground) 

All Datesflimes are Alaska Standard Time 
Printed DatelTinie 0811 012006 1 1 :20 
Collected Dateflimc 0711 112006 22:OO 
Received DatelTime 07/13/2006 7:55 
Technical Director Stenhen C. Ede 

Sanlple Rernarks: 

SM 59lOB - ?6T=  94.2 
TTHM Formation Potential was analyzed by Montgomery Watson Harza in blonrovia, CA. 
HAAS Formation Potential \\,as analyzed by Montgomery Watson f-larza in Monrovia. CA. 
MBAS (Surfactants) by SM544OC was analyzed by Analytica international of Anchorage, AK. 

Allowable Prep Anal)sis 
Parameter Results PQL Unlrs hfethod Conta~ner ID Llm~ts Date L)ate init 

Nitrate-N 0.205 0.100 m u -  EPA353.2 A 07/13/06 ALR 

Nitritc-N N D 0.100 nidL EPA 353.2 A 07/13/06 ALR 

Calcium 34.6 0.100 m@L EP200.7 A 07120106 07/25/06 TK 

Calcium 

Hardness as CaC03 

3.55 0.100 mg/L EP200.7 A 07/20/06 07/25/06 TK 

69.2 0.0500 mg/L Sh.120 23508 A 07120/06 07/25/06 TK 

101 2.50 m@L SMZO 23JOB A 07/20/06 07/25/06 TK 

Magnesium 7.10 0 0500 mg/L SMZO 23408 A 07/?0/06 07/25/06 TK 

Metals by ICP/MS 

Aluminum ND '0.0 ug/L EP200.8 A 

Calcium 35200 500 ug/L EP200.8 A 

Magnesium 3480 50.0 ug/L EP200.8 A 

Silver N D 1 .00 u d L  EPZ00.8 A 

Waters Department 

Bromide N D  0.100 mg/L EPA 300.0 C 0711 7/06 07/17/06 DSH 

Total Residual Chlorine 
- - - - - - . & ~ - _ _ _  

N D 0.200 mg/L SM20 4500-CI G G 07/13/06 DPT 

G z i n i c  Carbon.Dissolred 0.500 nldL EtJA 4 15.1 0 07/17/06 TSN 
---m 

C-- 

UV-254 0.0260 O.OZO0 cm-l SMZO 5910B N 0711 3/06 CAW 

Inorganic Contaminants 

Antimony ND 1.00 ug/L EP200.8 A (<6) 07120/06 07/25/06 h.1H 
--*-- --. .-----' -- ----- 

(~ r sen ic  ND> 5.00 udL  EP200.8 A ( 4 0 )  07120106 07/25/06 MM -.- --.---_. -_ _-_._^ ---- 
Barium 71.0 3.00 ug/L EP200.8 A (<2000) 07/20/06 07/25/06 blH 

Beryllium N D 0.400 u@L EP200.8 A ( 4 )  07120/06 07/25/06 b1H 



SGS Ref.# 1063863004 
Client Same A D E C-Village Safewater 
Project Name/# Tuluksak 
Client Sample ID Treatment Process 2 
hlatrix Water (Surhcc ,  Eff.. Ground) 

All Datesn'inles are Alaska Standard Time 
I'rinted Date/Tinle 08/10/2006 1 1 :20 
Collected Date/Tinte 0711 112006 22:OO 
Keccivetl DatelTime 0711 312006 7 5 5  
Technical 1)irector Stephen C. Ede 

Allowable Prep Analysis 
Parameter Results PQL Units Mcrhod container ID Limits Date Date init  

I n o r g a n i c  Contaminants 

Chromium 

Cyanide 

rluoride 

ND 0.500 u f n  EP200.8 A (<5) 07120l06 07/25/06 L1H 

2.29 1 .OO ug/L EP200.8 A (<loo) 07120106 07/25/06 Lltl 

N D 0.0050 mg/L SM20 4500-CN C.E (<0.2) 0711 7106 07/19/06 XZ 

N D 0.100 m@L EPA 300.0 c (<2) 07/17/06 07/17/06 DSH 

h.1ercut-y by Cold Vapor N D 0.200 u g 5  EP245.1 A (<0.2) 07120106 07/20/06 HKG 

Nickel 2.02 2.00 ug/L EP200.8 A (<loo) 07120106 07/25/06 MI1 

Selenium N D 5.00 u@L EP200.8 A (GO) 07/20/06 07/25/06 blH 

Thallium N D 1 .OO u@L E1'200.8 A (<2) 07/20!06 07/25/06 iv1H 

Secondary Contaminants 

0.100 m f n  EPA 300.0 A (<2501 07/17/06 07/17/06 DSH 

5.00 PCU St420 212OB D (<Is)  07/13/06 CRY 

1 .OO ug/L E1'200.8 A (<I3001 07/20106 07/25/06 hlfl 

Fluoride ND 0.100 mg/L EPA 300.0 A (<2) 0711 7106 0711 7/06 DSt1 

Langlier Index @ 40 degree F -1.171 SM233OB D 07/28/06 PLW 

Alkalinity 96.0 

Iron ND 

Langlicr lndcx (Ti! 140 dcgree F -0.091 

CO3 Alkalinity ND 

HC03 Alkalinity 96.0 

OH Alkalinity N I) 
,-*,- -,..--..-.-'--- 
----__1.*-_~_. ._-_._._I. -.. 

Odor (TON) ND 

PH 7.14 

Sodium 2.59 

Sulfate 2.81 

Zinc 34.9 

Total Dissolved Solids 129 

m@L 
n1gIL 

n l g k  

n1@L 

n1dL 

u d L  

T.O.N. 

pf t units 

mg/L 

n1@L 

u d L  
mg/L 

SM20 23208 

EP200.7 

SM233OI3 

SM2O 23208 

ShlZO 23208 

SM2O 23208 

E1'200.8 

SXl20 2 1 5OD 

EPA 150.1 

EP200.7 

EPA 300.0 

EP200.8 

Sh.120 2540C 

07/14/06 PLW 

07120106 07/25/06 TK 

07/28/06 PLW 

07/14/06 PLW 

0711 4/06 PLU' 

07/14/06 PLW 

(<50) 07120106 07/25/06 h.1 tl 

(<3) 07/13/06 CKY 

(6.5-8.5) 0711 3/06 CRY 

07/20/06 07/25/06 TK 

(<250) 0711 7106 0711 7/06 DSH 

(<5000) 07/20/06 07/25/06 blH 

WOO) 07/14/06 KP 



 ANALYTIC^ 
GROUP 

SGS Environmental Services 
Attn: Mr. Forest Taylor 

200 W Potter Drive 
Anchorage, AK 995 18 
907 562-2343 
Fax: 907-561-5301 

Client Sample ID: Raw Water W-05-1 
Client Project: Tuluksak 
Location: 
Sample hfatrix: Aqueous 
COC #: 051996 
PWS#: 
Residual Chlorine: 
Comments: 

Analytica International, Inc. 
5761 Silverado Way, Unit N 
Anchorage, AK 995 18 
Phone: 907-258-2 155 
F a :  907-258-6634 

Report Date: 713 112006 
Receipt Date: 7/13/2006 
Sample Date: 7/12/2006 
Sample Time: 7:OO:OOPM 
Collected By: FT 

Flag Definitions: 
hIRL = 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 

Law: A0607165-01A 

Analysis hlethod Prep prep Analysis 
Parameter Result Units Flags RIRL RICL Method Date Date Analyst 

5530C (Aqueous) - Surfactants as MBAS Test war conditcted by: Analyrica - Anchorage 
MBAS Foaming Agents <MRL my'L 0.10 7/13/2006 711 3/2006 AJ 

Reported by: Krissy Plett, 
Laboratory Project Manager 

Page 1 of 4 



GROUP 

Analytica International, Inc. 
5761 Silverado Way, Unit N 
Anchorage, AK 995 18 
Phone: 907-258-2 155 
Fax: 907-258-6634 

SGS Envirom~ental Services 
Attn: Mr. Forest Taylor 

200 W Potter Drive 
Anchorage, AK 995 18 
907 562-2343 
Fax: 907-56 1-5301 

Client Sample ID: Raw Water W-05-2 
Client Project: Tululrsak 
Location: 
Sample Matrix: Aqueous 
COC #: 051996 
PWS#: 
Residual Chlorine: 
Comments: 

Labk A0607165-02A 

Report Date: 713 1/2006 
Receipt Date: 711 312006 
Sample Date: 7/12/2006 
Samplc Time: 7:20:00PM 
Collected By: FT 

Flag Definitions: 
MKL = 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 &lethod Prep Prep Analysis 
Parameter Rcsult Units Flngs hIRL MCL Method Date Analyst 

5540'2 (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, 
Laboratory Project Manager 

Page 2 of 4 



SGS Environmental Sepices 
Attn: Mr. Forest Taylor 

200 W Potter Drive 
Anchorage, AK 995 18 
907 562-2343 
Fax: 907-561-5301 

Client Sample ID: Treated Water #I 
Client Project: Tuluksak 
Location: 
Sample Matrix: Aqueous 
COC #: 05 1996 
PWS#: 
Residual Chlorine: 

Analytica International, Inc. 
5761 Silverado Way, Unit N 
Anchorage, AK 995 18 
Phone: 907-258-2155 
Fax: 907-258-6634 

Report Date: 713 112006 
Rcccipt Date: 711 312006 
Sample Date: 711 112006 
Sample Time: 1 1:OO:OOPM 
Collected By: FT 

Flag Definitions: 
MRL = Method Reporting Limit 
MCL = Maximum Contaminant Limit 
B = Present also in Method Blank 
11 = Exceeds Regulatory Limit 
M = Matrix Lnterference 
J = Estimated Value 
D = Lost to Dilution 
** = RL higher than MCL; target not detected 

Comments: 

Analysis Method Prep Prep Analysis 
Parameter Result Units Flags hlKL hlCL Method ~ t l k  Date Analyst 

5540C (Aqueous) - Surfactants as MBAS Tesf was cond~rcred by: Analyrica -Anchorage 
ABAS Foaming Agents <A4RL m g L  0.10 7/13/2006 713 3/2006.4J 

Reported by: Krissy Plett, 
Laboratory Project Manager 

Pagc 3 of 4 



SGS Environmental Services 
Atm: be. Forest Tnylor 

200 W Potter Drive 
Anchornge, AK 995 18 
907 562-2343 
Fax: 907-56 1-5301 

Client Sample ID: Treatment Process 2 
Client Project: Tuluksak 
Location: 
Sample Matrix: A ~ U C O U S  
COC #: 05 1996 
PWS#: 
Residual Chlorine: 
Comments: 

Analytica International, Inc. 
5761 Silverado Way, Unit N 
Anchorage, AK 99518 
Phone: 907-258-21 55 
Fax: 907-258-6634 

Report Date: 70 112006 
Receipt Date: 7/13/2006 
Sample Date: 711 112006 
Sample Time: 10:OO:OOPh-i 
Collected By: FT 

Flae Definitions: 
MKL = 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 

Lab#: A06071 65-04A 

Analysis Method Prep Prep Analysis 
Parameter Result Units Hags hlKL MCL Mctbod 1)ate Date Analyst 

5540C (Aqucous) - Surfactants as MBAS Test was conducted by: Analytica - Anchorage 

ABAS Foaming Agents < h 4 X  mgL 0.10 711 3/2006 711 312006 kl 

Reported by: Krissy Plett, 
Laboratory Project Manager 

Page 3 of 4 



8 A M aLi~Ym W 04 H M)t.irAmmur Laboratories I,x, 

Laboratory Report 

for 

SGS Environmental S e r v i c e s  Inc. 
200 W .  P o t t e r  Drive 

Anchorage , AK 99518 

A t t e n t i o n :  Forest Taylor 
Fax: (907) 561-5301 

YOM Yolanda Martin 
Project Manager 

Report#.: 179019 
DRINKING 

Laboratory certifies that the test results meet all NELAC requirem, ants un l e s s  
noted in the Comments section or t h e  Case Narrative. Following the cover page 
are Comments,QC Report,QC Sumrnary,Data Report,Hits Report, totaling 32 page[s] 



@ MWH Laboratories 
A a r i i o n  olULIHAm.a%>r ,hc 

SGS Environmental Services Inc. 
Forest Taylor 
2 0 0  W. Potter Drive 

Laboratory 
Hits Report 
#I79019 

Samples Received 
15- jul-2006 09:29: 06 

Anchorage , AK 99518 

A n a l y z e d  Sample# Sample ID Result F e d e r a l  UNITS MRL 
MCL 

2607150003  1 0 6 3 8 6 3 0 0 1  RAW WATER W-05-1 

2607150004  1063863002  RAW. WATER W-05-2 

2607150005  1063863003  TREATMENT PROCESS 1 

~romochloroacetic acid 
Bromodichloroaceric acid 
Chlorine Dose 
Chlorine Residual 
D/DBP Haloacetic Acids (HAAS) 
Dichloroacetic acid 
Trichloroacetic acid 
Bromodichlorornethane 
Chlorine Dose 
Chlorine Residual 
Chloroform 
Dibromochloromethane 
Total Potential Trihalomethane 

2607150006  1063863004  TREATMENT PROCESS 2  

Bromochloroacetic acid 3.17 
Bromod~chloroacetic acid 3.64 
Chlorine Dose 10 
Chlorine Residual 2.7 
D/DBP Haloacetic Acids (HAA5) 40.4 6 0 
Dichloroacetic acid 19.4 
Monochloroacetic acid 2.19 
Trichloroacetic acid 18.8 

SUMMARY OF POSITIVE DATA ONLY. 
Hits Report  - Page 1 of 2 



MWH Laboratories * an.* Otm*mrius I ff i  

Laboratory 
Hits Report 
W179019 

SGS Environmental Services Inc. 
Forest Taylor 
200 W. Potter Drive 
A~chorage , AK 99518 

Samples Received 
15-jul-2006 09:29:06 

~nalyzed Sample# Sample ID Result Federal UNITS MRL 
MCL 

2607150006 1063863004 TmATMENT PROCESS 2 

07/31/06 Bromodichloromethane 5.96 ug/ 1 0.5 
07/17/06 Chlorine Dose 10 mg/l 1.0 
07/24/06 Chlorine Residual 2.7 mg/l 0.1 
07/31/06 chloroform 46.4 ug/l 0.5 
07/31/06 Dibrornochloromethane ug/l 0.5 
07/31/06 Total Potential Trihalomethane 0 ug/l 0.5 

2607150007 1063863005 TRIP BLANX 

07/20/06 Dichloromethane 0.75 5 ug/ 1 0.5 

SUMMARY OF POSITIVE DATA ONLY.  
Hits Report  - Page 2 of 2 



MWH Laboratories 
A Divisim o l W l r r ( M ~  1% 

SGS Environmental Services Inc. 
Forest Taylor 
200 W. Potter Drive 
Anchorage , AK 99518 

Laboratory 
D a t a  Report 
#179019 

Samples Received 
07/15/06 

Prepared Analyzed GC Reft Hcthod Aaalyse Resu: t Units KRL DLlution 

1063863001 RAW WATER W-05- 1 (2607150003) Sampled on 07/12/06 19:00 

Regulaked VOCs plus Lists 1&3 
I 13L/EpA 524.2 I 1.1.1.2-Tecracbloruethane 

I %/SPA 5 2 4 . 1  ) l,l,l-Trichloroethane 

I HL/ZFA 524.2 1,1,2,2-Tctrachloroethane 

I KL/EPA 5 3 4  .;1 ) 1.1.2-Trichloroetbne 

( nL/SL'A 5 2 4 . 1  I 1,l-Dichlorocthane 

( ML/EPA 524.1 ) 1,l-Dichloroethylena 

1 UL/RPA 5 2 4 . 2  1 1.1-Di~hl010pr0pen~ 

I WL/EPA 5 2 4 . 1  ) 1.I.J-Trichlorobsnzena 

( HL/EPA 524.2 ) :.2,3-Trlchloroprapane 

I HL/EPA 524.2 ) 1.2.4-Trichlorobenzens 

I UL/EPA 5 2 4 . 2  1 1.2.4-Trimechylbenzen~ 

I HL/EPA 524.2 ) 1.3-Dichlcroethdne 

( NL/%PA S2P.3 ) 1.1-Dichlozoprcpane 

( UL/EPA 5 2 4 . 2  ) 1.3,S.Trimethylbenzer.a 

( KL/EPA 5 2 4 . 1  1 1.3-Dichloropropanr 

( UL/E?A S2a.2 ) p-Dich?orobcnzene 11.4-DCB) 

1 ML/EPA 524.2 ) 2,l-Dich:or~propane 

I VL/EPA 524.2 I 2-Buranone (MEK: 

( %/=A 5 2 4 . 1  I o-Chlorctoluene 

i P./EF'A 524.2 1 p-Chlorotcluene 

( HL/EPA 524.2 4-Methyl-2-Penta~ne tnrnx) 
( HL/EPA 5 2 4 . 2  ) Benzene 

( HL/BPA 524.2 1 Branabenzene 

( HL/EPA 524.2 ) Drcmsmethane (Hethy1 eromidc) 

1 ML/EPh 524.2 1 BrCmCeCham 

I WL/EPA 524.1 I CIS-1,2-Dichloroetbylenc 

( WL/EPA 5 2 4 . 2  1 Cti:orcEenzene 

( HL/GPA 5 2 4 . 2  1 Carbon Trcrachlcride 

1 KC/EPA 524.2 I cis-l,3-Dichlorcpropene 

( HL/BPA 5 2 4 . 2  ) Bronotorrn 

Data Report - Page 1 of 11 



NIWH Laboratories 
A I E r % n  d M W A m & r  k 

SGS Environmental Services Inc. 
(continued) 

Laboratory 
Data Report 
11179019 

Prepared Analyzed O C R e t l  flethcd Analyte Result Ur.irs FIR5 nilutfon 

1063863001 RAW WATER W-05-1  (2607150003) (continued) 
( KL/EPh 524.2 ) Chlorofom (Trichlorwethsnm) Nn 

( )(L/PPh 524.2 1 Bromochloromrthma NJ 

( KL!XPh 514.1 1 Chloroetbme ND 

( L(I/EPA 524.1 ) Chlormsethan*~W.thyl Chlorlda) M 

( HZ/sPh 514.2 1 C h l o r o d i b r ~ e t h a n .  YD 

( HZ/EPh 514.1 ) Dibromometbana hD 

( ?SL/BPA 524.2 ) B r ~ i c h l o r m n m t b s n s  knl 

( HLlBPA 524.2 ) Dichloromothuns h'D 

( HL/BPA 524.2 Di-isopropyl ether ND 

( M/PP1 521.1 ) Ethyl bsnrena ;m 
( KL/BPh 514.2 ) Dichlorodifltlorumethana MI 

( XL/IPA 524.2 ) rluorotrichlormmtbsne-Praonll NU 

( HL/EPA 524.2 ) Moxnchlorobutadiene HD 

( ML/EPA 524.2 ) Xacpropylbazane WI 

( UL/KPA 524.1 ) ?a-Dichlorobenz~oa (1.3-DCB) ND 

( SL/BPh 514.2 ) m.p-Xyleneo HD 

( fi/sPA 524.2 ) Methyl Tcrt-butyl &bar (MTBB) hn 

( HL/BPA 524.2 ) Naphthalene Nu 

t #L/IPA 524.2 1 n-Butylbnn=ene HO 

( UL/XPh 52+.1 ) n-Propylbrnasns hD 

( KL/EP~ 514.2 0-xylene ND 

( KL/IIPA 524.2 ) o-Dichlorohonzene (1.1-WB) ND 

( #t/XFA 524.1 ) Tstrachloroethylens ( P a )  ND 

( ML/EPA 524.2 ) p-Iropropyltoluene ND 

( KL/EPA 521.2 ) lac-Eutylbenaene ND 

( %/BPA 524.2 ) Ityrsns ND 

( NL/EPh 524.1 ) trans-1,l-Dlchloroethyh ND 

( UL/EPA 524 .2  ) t a r t - w l  Hschyl Ether NII 

( HL/EPA 5 2 4 . 2  ) tart-Butyl Ethyl Ether KD 

( ML/KPA 524.1 1 tort-ButyLbMzenO ND 

( XL/BPA 524.2 ) Tricbloroothylene ITCE) HD 

( &&/SPA 524.2 ) TrIchlorotrilluorostbane (Freon ND 

I %/SPA 524.2 ) trims-1,J-Dichloropropone KO 

( & / = P A  52%.2  ) Toluane m 

Sampled on 
us/1 0.5 

ug/l 0.5 

ug/l 0.5 

u9/l 0.5 

uw/l 0.5 

ug/l 0.5 

ug/l 0.5 

ug/l 0.5 

uvll 3.0 

ug/l 0.5 

ug/l 0-5 

ug/l 0.5 

ns/l 0.5 

0 l / l  0.5 

ug/l 0.5 

ng/L 0.5 

us/ 1 0.5 

u9/1 0.5 

ug/ 1 0.5 

~ 9 / l  0.5 

ug/l 0.5 

us/,. 0.5 

u3/l 0.5 

un/l 0.S 

ug/l 0.5 

ug/l 0.5 

ug/l 0.5 

ug/l 3.0 

ug/l 3.0 

ug/l 0.5 

ug/ 1 0.5 

ug/1 0.3 

ug/l 0.5 

ug!l 0.5 

Data Report - Page 2 of 21 



@ MWH Laboratories 
A 01 m n  *mc5i hs 

Laboratory 
Data Report 
#I79019 

SGS Environmental Services Inc. 
(continued) 

Prepzred Aaalyzed OC Re:# Xethod Analyie Result b i t s  XRL Dll~cfon 

1063863001 RAW WATER W-05-1 (2607150003) (continued) 
07/20/06 0S:lF 326177 ( HL/PPA 524.1 ) Total 1.3-Dichloropropene m 
07/10/06 05839 326177 n / r P A  514.2 ) Total TW ND 

07/20/06 05:39 326177 ( )(L/LPh 5 2 4 . 2  ) Total xylenes Nu 

07/20/06 05:39 326177 (. YL/BPA 524.2 ) Vinyl chloride IvC) Nn 

( EPA 524.2 ) Tolumnm-dU(70-130) 97 

( KPA 524.2 ) .(-sronofluorob~ten.(70-130l 99 

L EPA 524.2 1.Z-Di~hl0~0~tha~8-d4(70-130) 105 

Sampled on 07/12/0 
ug/l 0.5 1 

us11 0.s 1 

uc/1 0.5 1 

ug/l 0.3 1 

5 RPC 

S Rec 

C ROC 

D a t a  Report - Page 3 of 11 



8 A MWH Bv'Sw ci wMAmaCu. Laboratories lnc. 

Laboratory 
Data Report 
#I79019 

SGS Environmental Services Inc. 
(continued) 

Prepared Analyzed QC Re!# Metbad Lqalyce Result L'nltn KRL D~lucion 

1063863002 RAW WATER W-05-2 (2607150004) Sampled on 07/12/06 19:20 

Regulated VOCs plus Lists 1&3 
( ML/BPA 524.1 I 1.1.1.2-Tetrachioroethane ND 

( MLlZPA 524.2 l.:,i-~ricnl~roethane ND 

( ML/EPA 524.1 1 1.1.2,1-Tecrachloroethme ND 

( Ht/EPA 524.2 ) 1.1.2~Trichloroer.hane ND 

( HL/EPA 524.2 1 1,l-Dichloroerhane KD 

( KL/BPA 524.2 ) 1.1-Dichlorcetbylene ND 

#L/EPA 524.1 ) :.I-Dichloropropcne HL) 

I IIL/EPA 524.2 1 ?,2,3-Trichlorobenraoa ND 

I ML/ZPA 524.2 1 1,1,3-'irichlaropropane 

I ML/RPA 525.2 1 l.2,4-TrL~hlo~obnzene ND 

( ML/EPA 524.2 1 1.1.4-Trlraechylbenzene ND 

( nL/BPA 524.2 1 1.2-Dich?oroechane tr0 

( n/EPd 521.2 1 1.2-Dichloropropane NLl 

( HL/EPA 524.2 1 1.3.5-Tzimcthylbenrent ND 

i HL/EPA 524.2 I 1.3-Dichlor3propane ND 

I HL/E?A 524.1 1 p-Dichlcroben=me (1.4-CO) NO 

i ML/EPA 524.2 ) 2.2-Dichloropropanc ND 

I NL/E?A 524.2 2-Bucanone ( f l 6 K )  ND 

( Ht/EPb 524.2 I o-C3lomtoluenr tm 

( NL/EPA 524.2 p-Chlorotolurne ND 

( #L/ZPA 524.2 I 4-Methyl-2-Pentanone (EIIBK) ND 

I HL/EPA 514.2 1 Benzene ND 

( ?IL/k'PA 524.2 1 Sromobcnzcne ND 

( NL/EPA 534  .1 1 Brcmomethene (Merhyl Bron3de) NI: 

( ML/EPA 524.2 I Bxomethane ND 

( HL/EPL 5 2 4 . 1  1 cis-1,;-Cichloroethylenr t iD 

( ML/E3A 524.2 ) O.lorobenze~re ND 

( WL/EPA 524.2 ) Carbon Totrachlaridc hl) 

t HL/Z;A 524.2 cis-1.3-Dichloropropene ND 

t H L / E P A  524.2 Bromoforn KD 

( NL/EFA 5 2 4 . 2  ) Chlorotosm ITrlchloromschan~) tRl 

Data Report - Page 4 of 11 



ef3 M W H  Laboratories 
A h ' w ~ s o n d b l W * m i U ~  h: 

SGS Environmental Services Inc. 
(continued) 

Laboratory 
Data Report 
W179019 

Prepiliecl Analyzed QC RafA Uechod ~ n r l y t e  Result 

1063863002 RAW WATER W-05-2 (2607150004)  (continued) 
( HL/BPd 524.2 ) B r o n o c h l o r ~ t h m a  ND 

( KLlEPX 5 2 s . 2  ) Chlorosthana ND 

( WLIBPA 524.2 ) Chlor~mathane(Wothyl Chloride) HD 

I =/=A 514.2 ) C h l o r o d i b r o ~ ~ t h a n b  HD 

( WL/EPh 524.2 ) Dibrornomethane ND 

t WCDPh 524.2 Sro~odichloromathana ND 

( XL/EPA 524.1 ) Dichloromathane mi 
( Kt/fPA S14.P ) Di-ioopropyl etber WD 

( XLIRPA 524.2 ) Ethyl brnzenw UD 

( ia/E?~ 5 2 1 . 2  DiahtorodiLluorometh~b MD 

( NL/hPA 524.2 ) P1w;rotrLoh1ormethane-FraonlL XD 

( WL/EPA 524.2 ) R..xschlorobutadieno M 

( WL/ePA 324.2 ) Xnopropylhuuan. ND 

( NL/EPA 524.2 ) n-Dicblorabsnrene 11.3-Dm) MI 

I UL/BPh 524.2 ) m,p-Xylenes ND 

t NL/EPA 524.2 ) Nathyl Tart-butyl sther IhTEE) HD 

I WLIIPII 524.2 ) Naphthulene W 

( KLIBPA 52s.2 ) n-Butylbanaene HD 

( KLlBPA 524.2 1 n-Sropylbenzcne M) 

( MLISPA 524.2 ) a-Xylane ND 

( KL/RPA 524.2 ) 0-Dich1~rahcnren~ (1.2-DCB) XD 

( XL/EPA 524.1 ) Tetrachloroethylene (PCP) n 3  
I UL/BPA 514.2 ) p-lsopropyltoluena AJ 

( UL/apA 524.2 J sac-Butylbcnzene NU 

( HL/SPA 514.2 Styrene M) 

( ML/EPA 514.2 J trans-1,2-Dichlorosthylena ND 

( UL/BPA 514.2 1 tart-amyl Xachyl Bthrr ND 

( HL/EPA 524.2 ) tart-Butyl Ethyl Bther M) 

I nt/EPA 524.2 ) tart-Butylbanrane M) 

( HL/EPA 524.1 ) Trichloroothylene (TCB) M, 

( Kt/EPA 524.2 ) TrlcblOrotrifluoroothm~lPrson ND 

( ffiIZPA 524.1 ) trasa-1.3-Dichl0roprop.n. H3 

( KL/BP& 5 2 4 . 2  ) Tolu.ns ND 

( HL/l?h 524.2 1 Total 1.3-Di~hloroprop~o W 

Units FW. Oiluc ic:: 

Sampled on 07 /12 /0  
ug/1 0.5 1 

ug/1 0.5 1 

1 0.5 1 

ug/l 0.5 1 

~ g / l  0.5 1 

ug/l 0.5 1 

ug/l 0.5 1 

ug/l 3.0 1 

ug/1 0 . 5  1 

ug/l 0.5 1 

Ug/l 0.5 1 

ug/l 0.5 

ug/l 0.5 1 

ug/l 0 . 5  1 

ug/l 0.5 1 

1 0.5 1 

ug/l 0.5 1 

ug/l 0.5 1 

ug/l 0.5 1 

ug/l 0.5 1 

ug/l 0.5 1 

upll 0.5 1 

ug/l 0.5 1 

ngll D.S 1 

ug/l 0.5 1 

Ugll 0.5 1 

Ug/l 3.0 1 

Ug/l 3.0 1 

ug/l 0.5 1 

ug/l 0.5 1 

ug/l 0.5 1 

ug/l 0 . 5  1 

~ g / l  0.5 1 

ug/l 0.5 1 

Data Report - Page 5 o f  11 



SGS Environmental Services Inc. 
(continued) 

Laboratory 
Data Report  
#I79019 

Pre2ared Ar.aiyzed QC Ref8 Metbod M a l y c e  Result Uzita M L  Di1u:ion 

1063863002 RAW WATER W-05-2 (2607150004) (continued) Sampled on 07/12/0 
0 7 / 2 0 / 0 6  0 6 ~ 0 0  326177 ( ICLJSPA 5 2 4 . 2  1 T o t a l  TRX rn a g / 1  0 . 5  1 
0 7 / 2 0 / 0 6  06:OO 126177 ( KL/EPA 5 2 4 . 2  ) Total x y l e n e n  ND  UP/^ 0 . 5  1 

O7/20/06 0 6 ~ 0 0  326177  ( &/EPA 5 2 4 . 2  ) V i n y l  c N o r i d s  (VC) ND u g / 1  0 . 3  1 

I ISPA 5 2 4 . 2  ) 1.2-DicNoroethanr-d4(70-130) 99 'L Rec 

( EPA 1 2 4 . 2  ) 4-BrowflnarPbonzanr170-130) 1 0 4  'L Rec 

I R'A 5 2 4 . 2  ) Tnluene-dLl(70-130)  37 5 Rec 

Data Report - Page 6 of 11 



0 M W H  Laboratories 
A I X V ~ U M L - I M R ~ ~ L  Inc. 

Laboratory 
Data Report 
#17 9 019 

SGS Environmental Services Inc. 
(continued) 

P r e p a r e d  b a i y z e d  PC R e f  l Method Artalyta 2 e s u l t  mice HR?. D i l u t i o n  

- - - -  

1063863003 TREATMENT PROCESS 1 (2607150005) Sampled on 07/11/06 23:OO 

Tot Pot Trihalomethanes 5710B 
o?/:e/o6 67/31/06 0o:co 317662 ( ML/EPA 5 5 1 . 1  Bramotom 

07/2e /06  07/31/06 0O:OO 317662 ( Mt/EPA 5 3 1 . 1  ) Chlora tonn 

07/28/06 07/17/06 00100 317662 1 SH33S0 I C h l o r i n e  Dore 

07/28/06  07/21/06 00100 327662 1 %/S ~SoOff i -Q ) r n l o r i l i e  Residual 

07/28/06  07/31/06 0O:OO 327662 ( HL/EPA 551.1 ) D i b r o w ~ h l o r o m e t h a n a  

07/28/06 07/31/06 00t00 117662 ( KL/EPA 551.1  ) Browdichloromethane  

07/28/06 07/31/06 00:OO 327661 I UL/EPA 551.1 ) T o t a l  P o t e n t i d  T r i h a l o m e t h k ~ e  

I nL/sw 5710 1 1,2-Dibromoprcpmet7b-i3o) 

Total Potential Haloacetic 
( m/SM 5710B ) Chlcrlne Dose 

XL/SH 62518 1 B:omochlcroacctlc a c i d  

I KLlSH 62518 f 8rwocd:chloroucetic a c i d  

I #L/SW 62519 ) Chlorcdibrolnomacetic acid 

I NL/S# 57108 ) ( 2 l o r i n e  Rcaidual  

( ML/SW 62518  ) Dibromoacct ic  a c i d  

I wt/SM 62518 1 D i c h l o r o a c 6 t i c  a c i d  

( W/S# 62518 ) Uonobrocroacatic a c i d  

( S!! /Sf l  62518 1 n o n o c h l o r o a c e t i c  a c i d  

( n / S M  62518 1 Trlb tonvlace t ic  a c i d  

( W/SM 62518 I T r f c h l o r m c e c i c  a c i d  

1 KL/S62SLB ) DIDBP X a l c a c e t i c  Acids  (HAAS1 

I SHS710 62518 ) 2.3-Dibrorr. Acld(7O-130) 

( St45710 62518  i 1.2.3-iCP(B0-120) 

mg/ l  1.0  1 

u g l l  1 . 0  1 

u g / l  1 . 0  1 

ug/l  1 .o  1 

mg/l  0 . 1 '  1 

U9/l 1 . 0  1 

u g / l  1 . 0  1 

u g / l  1 . 0  1 

u g / l  1 . o  1 

ug/L 4.0 1 

u g / l  1 .o  1 

u9/1  1 . 0  1 

t Rec 

t Rec 

Data Repor t  - Page 7 of I1 
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SGS Environmental Services Inc 
(continued 1 

Prcparrd Aralyzed Qt Ref# Hechod Axxalyte Result Ufits ClR L 9iLution 

1063863004 TREATMENT PROCESS 2 (2607150006) Sampled on 07/11/06 22:OO 

Tot Pot Trihalomethanes 5710B 
07/28/06 07/3i/06 00:OO 3'27662 ( ML/EPA 3S1.1 I BrorroCorm HJ us/> 0.5 1 

07/28/06 07/11/06 OOtOO 327662 ( Wl/EPA 551.1 I ChlOrvLortll 46.4 US/: 0.5 1 

07/28/06 07/17/06 OOtOO 337662 ( 3 2 3 5 E  ) Chlorine Dose 10 mg/l 1.0 1 

07/26/06 07/14/06 00:00 327661 t Mb/6 (COJcL-J 1 Chlorine Reaiduel 2.7 Fill 0.1 1 

07/28/0G 07/31/06 OO:@@ 327661 ( XZ/EYA S5l.l ) Dibrmchloromrthane 0.998 Ug/l 0.5 1 

01/20/06 07/31/06 OO:CO 327661 I UL/EPA 551.1 ) Brorr~dichloramethane 5.96 0.5 1 

07/18/06 07/31/06 00:CO 327662 ( ML/PPA 551.1 ) Total PDtential Trihalomethanc cw ::t 0 . 5  1 

( nL/sn 5710 1.2-~ibromopropane (70 -130)  117 t Rec 

Total Potential Haloacetic 
( &/SH 5110E ) Chtori~e Dose 

I ML/SM S5S1B ) Bronoch~oroacetlc acid 

( HL!SM 62515 ) BromOdichlclro~cetlc acid 

( ML/SM 62513 I Chlorodihromoc~cctic acid 
( HL/SH 57108 I Chiorins Residua1 

( HLJSK 62518 Dibrcmacetic acid 

NLISX € 2 5 1 8  I Dichleroacetic acid 

I NL/SH 62515 1 Monobrcmoacetic acid 

1 HLlSS 62518 ) Y.ocochloroacecic acid 

I ML/SH 62518 ) TribroroaceKic acid 

I ML/S# 62518 Trichloroacetic acid 

( ML/S~ZSIB ) D/DBP .'laloaCeCic Acids  (HAkSf 

f S85710 62518  1 I,>-Dibzom hcid(70.130) 

( SR5710 62SlB 1.2.3-TCP(B0-110) 

q / 1  1.0 1 

ug/l 1 .o 1 

u9/ 1 1.0 

us/r 2.0 7 

=3/1 0.1 1 

u9/1 1.0 1 

u9/ l  1.0 1 

ug/ 1 1.0 1 

u g / l  2.0 1 

Ug/l 4.0 I 

u9/1 1.0 1 

uil/ l 1.0 1 

t Rec 

t Rec 

D a t a  Report - Page 8 of 11 
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Prepared Analyzed OC 2 e l Y  Uethcd malyce Remult Vnits URL Dilution 

1063863005 TRIP BLANK (2607150007) Sampled an 07/12/06 19:OO 

Regulated VOCs plus L i s t s  1&3 
( E L l E P A  5 2 4 . 2  I 1.1.1.1-Tetrachloro%thane HO 

1 ML/EPA 5 2 4 . 2  ) 1.1.1-Trichlorocthsne ND 

( HL/EPA 514.2 ) l,l,2.2-Tetrachloroethano ND 

I WWEPA 524.2 1 I,l.l-Tr~ch~~ro~chene m 
( HL/EPA 524 . 2  I 1,l-Dichloroethsn% ND 

I HL/EPA 534.2 ) 1,l-Dichloroethylene HJ 

( FUI/EPA 524.2 1 1.1-Dichloro~ropena NU 

( I(L/EPA 524.2 1 1.2.3-Trichlorohnzene h d  

( HL/BPA 5 1 4 . 2  I 1.2.3-Tricllleropmpane ND 

I E(L/E?A 5 2 4 . 2  1 1,2,4-Trichlorobenzene ND 

f HL/EPA 524.1 ) 1.1.4-Trlrethylbenzene ND 

( HtlCPA 524.1 ) 1,l-Dichloroechane M) 

I UL!EPA 5 2 4 . 1  1 1.2-Dichlorcpropane btD 

I UL/EPA 524.2 I 1,3.5-Triecrhylbcn~ene ND 

( HL/EPA 524.1 ) 1.3-Dichlompzopans ND 

( ~L/SPA 524.1 1 p-Dichlorobenzrne (l.l-DC9) Nn 

( WI,/EPA 5 2 4 . 1  1 3.2-Dichloropropune h?l 

( KL/BPA 524.1 ) 1-Butanone (MEK) N3 

1 Y.L/EPA 524.3 1 o-Chlontoluena M) 

I H L j S P A  S2r.2 ) p-Chlor3toluena ND 

1 ML/EPA 524.2 ) 4-Methyl-2-Pentanone (MIBK) hP 

( WL/EPA 524.2 ) Benzene ND 

I flL!EPA 524.2 ) Bromobcnztnc NJ 

( &/SpX 524.2 1 Btc~nomethane ( u e t h y l  Bromide) ;YD 

I ML/EPA 524.2 1 Bromoetbne XI 

( ML/EPA 524.1 I cis-1,l-Dichlor~eth~lsno N3 

( UL/EPA 524.2 I Chlorobanzenc ETD 

( ML/EPX 5 1 4 . 2  ) Carbon Tetrachloride M, 

( ML!EPA 524.2 1 cis-1,3-Dichloropropene M) 

( MLJEPA 5 i C  . I  I Brornofonn NU 

( HL/EPA 5 2 4 . 2  ) ChloroPonn ITrichloromethane! HC 

ug/l 0 . 5  1 

=g/? 0.5 1 

u g /  L 6 . 5  1 

ug/ 1 0.5 1 

ug! l 0.5 1 

u q / l  0 . 5  1 

ug/ 1 0.5 1 

ug/1 0.5 1 

u s 1 1  C .  5 1 

u g / 1  0 . 5  1 

ug/l 0 . 5  I 

u9/l 6.5 1 

ug/l 0 .  S 1 

ug /l 0.5 1 

ugil 0.5 1 

US/] 0.5 1 

u9/l 0.5 1 

ug/1 5 . 0  1 

v g / l  0 . 5  1 

u g / l  0 . 5  1 

u g /  1 5 . 0  1 

ug/ 1 0 . 5  1 

r?g/ 1 0.5 1 

ug/l 0.5 1 

ug/ 1 0.5 1. 

ug/l 0 . 5  1 

u9/l 0.5 1 

ug!l 0 . 5  1 

ug/1 0 . 5  1 

=$;I 0. s 1 

uqil 0.5 1 

D a t a  Report - Page 9 of 11 



8 A M w H  Z M O ~  ofhWNAmnCnt.  Laboratories h..= 

Laboratory 
Data Repor t  
#I79019 

M PsplOrr8 Mm. Luke IW 
UCdrm5.Cdorrj 8101Ma29 
I.t&26186 trm 
FacBM3BillOi 
1 B C 6 ~ 1 * & $ ~ 1 M o ~ Y 1 ?  

SGS Environmental Services Inc. 
(conr inued) 

Prepared Analyzed OC Ref# Xet.?nd L-alyte 

1063863005 TRIP BLANK (2607150007) (continued) 
07/20/06 03141 316175 t =/SPA 524.2 ) Brmachlorometb&ne 

07/10/06 03r41 326175 ( KL/PPA 534.2 ) Chlororthnns 

07/30/06 03141 32617s ( ULlPPh 324.2 ) C b l a r ~ s t h a n e ~ ~ m t h y l  Chlorida) 

07/20/06 03?4l 326175 ( KL/IPA 514.2 ) Chlorodibr-mth 

07/20/06 03:41 326175 ( )(I/IIPA 514.2 1 Dibrasmmchane 

07/10/06 03:41 326175 ( )(I/PPA 524.2 ) Bromodichlommstbane 

o7/aa/o6 03141 316175 ( KL/IZPA 524.3 ) DichloronuthDnr 

07/10/06 03141 326175 ( =/SPA 524.2 1 Di-lsopropyl other 

07/20/06 03:41 316175 ( %/SPA 324.2 ) Xthyl brnxrne 

07/20/06 03x41 326175 ( %/xPA 524.1 1 Dichlorodifluoromatbans 

07/20/06 03141 326175 I %/rPA 524.2 ) Plucrotrl~hlorrmethan~-Preonll 

07/20/06 03841 326175 ( WL/ltPA S24.2 ) H~xachlorabutadiens 

07/20/06 03:41 326175 I UL/XPA 524.2 ) Iaopropylbens~no 

07/20/06 03841 326175 ( KL/EP& 524.2 ) a-Dichlorobcnseor (1. )-Dm) 

07/20/06 03141 326175 ( n / m A  524.2 ) a,p-Xylenss 

07/20/06 03141 326175 ( ~ / E P A  524.2 ) Hethyl Tart-butyl ather I ~ E )  

07/20/06 03-41 326175 ( WC/EPA 524.2 ) Rapbthalcne 

07/20/06 0 3 r 4 l  316175 1 ML/BPA 524.2 1 n-Butylbsn%ene 

07/20/06 0 3 ~ 4 1  316175 ( WL/EPA 524.2 1 n-Propylbenrena 

07/20/06 03141 316175 ( #L/EPA 526.1 ) o-Xylone 

07/20/06 03:41 326175 1 WL/BPA 514.2 ) 0-Dichlorobenz.n. (1,l-DCB) 

07/20/06 03141 396175 I XL/XPA 516.2 I TetracNoroethylono < P a )  

07/20/06 03:41 326175 ( M/SPA S Z b . 2  ) p-I~opropyltoluens 

07/10/06 03rtl 326175 ( ML/BPA 524.2 1 sac-Butylbanzenc 

07/10/06 0 3 ~ 1 1  326175 ( NL/BPA 524.2 ) Styrane 

07/20/06 03:41 326175 ( XL/SPA 5 1 4 2  trmm-l,2-Dichlnroethylene 

07/20/06 0 3 ~ 4 1  316175 ( NL/ETA 524.2 ) tert--1 Hsthyl Ethsr 

07/20/06 03:41 326175 ( KL/EPh 524,.1 ) tert-Butyl Bthyl Pthar 

07/20/06 03 :'I1 326175 ( #Z/E?A 524.2 ) tert-Butylb.nz.na 

07/20/06 03:41 326175 ( XL/BPA 514.2 1 Tricbtoroetbyl~ns ITCE) 

07/10/06 03:41 326175 ( XLlEPA 514.2 ) Tcichlorotrifluoroathane(Preon 

07/20/06 03841 326175 1 KL/EPA 514.2 ) trans-1.3-Dichlornpropen~ 

07/20/06 03:41 326175 ( ML/PPI 524.2 ) Toluonp 

07/20/06 03141 326175 ( #Z/EPA 524.2 ) Total 1.3-Dichloropropena 

Result Units 

Sampled on 
W ug/1 

ND ugt1 

M1 ug/l 

m ug/1 

m ug/1 

HD ug/l 

0.75 Ug/l 

ND us11 

ND ug/l 

m W / l  

Nu -9 / l  

M, ug/l 

Nn ug/l 

Nn ug/l 

m ug/l 

HD us/l 

)ID UP/ 1 

m u9/l 

ND ug/l 

M u9/l 

M ug/l 

XD ug/l 

ml ug/ 1 

Nn ug/l 

XD ug/ 1 

nD ug/l 

m U9/I 

m ug/l 

m, ug/1 

m ug/1 

XD UP11 

m ug/ l  

m u9/l 

ND ug/l 
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SGS Environmental Services Inc .  
(continued) 

Prqpared Analyzed QC Ref Y Uechod Analyta Result Unite P L B i  Dilution 

1063863005 TRIP BLANK (26071500071 (continued) sampled on 07/12/06 19:O 
07/20/06 03141 326175 ( XL/BPA 5 2 4 . 1  Tot111 RM KD ag/1 0.5 1 

07/20/06 03141 326175 ( XLlEPA 524 .2  Total xyltmsm W ugl1 0.5 1 

07/20/06 0 3 ~ 4 1  326175 ( I(L/KPA 5 1 4 . 1  ) Vinyl chloride (VC) WO vg/l 0.3 1 

( t P 4  524 .1  ) Tolasne-da(70-130) 104 % R u  

( CPA 5 2 4 . 2  ) 1.2-Dichlcuaethane-dQ(10-130) 118 Z Rmc 

( PPA 5 2 4 . 2  ) 4 - S r ~ ~ l u o r o b e n z e n b 1 7 0 - 1 3 0 )  109 % Rac 

D a t a  Report - Page 11 o f  11 
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CHAIN OF CUSTODY RECORD 1063863 do .Inwall 
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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, AK 99701 P: 907-474-8656, F: 907-474-9685 
255 Sand Island Rd. UnitlB, Honolulu, HI 96819 P: 808-224-6217, F: 808-845-2287 

Client Name: 

Ordered By: 
PhondFax: 

Project Name: 

Deliver To: 

A m :  

clieDt on: 

n Deliver to client: - 
Shipment Method: 

Date to ship by. 

Notes: 

Takenby * ~atc:* 

bpared by: Date: 

Checked by: Ihk: 

Shipped by: Date: 

r] Department of Defense @OD) project (AFCEE, N a y ,  U S A T  
. Foreign Soils? . 
r] Total # Containen includu extra bottles for QC 
r] Total # Containen includes bottlcifor Percent Solids 

tun Blank 125 mL 1500 rnL (circle one) 
p ~(ank(circle matrix): soil l water 

0 Chlorinated DW: Ascorbic Acid Req'd? y e s  - no 
Blue Ice CT&E CoCr $2 
Labeh Custody Seals 
Bubblc Wrap Coolen 

other: 

Est Sample Rehm Date: 
Notes: 

Sampling Instructions: 
1. Do not rime container before filling and be aware oC any acid preservative incontainer. 
2 Fin container to top, but do not owfill (except volatilcs which should be headspaw fme). 
3. Label the container with your sampldsite ID, as well as the date & time ofcollcction. 
4. Fill in the Chain of Cusloday. 
5. Add Gomn gel packs or ice to your cooler & pack to prevent breaksge. 
If you have any questions concerning this sample kit, 
please contact your Project Manager for assistance. Thankyou. 



SAMPLE RECEDtYT FORM SGS WO#: 
Yes No NA 
J 
7-- Are samples RUSH, priority, or e s .  of hold time? 
-- If yes have you done e- ail nofification? 
7 - _ Are samples wifhh &.. of hold time or due date? Received T~rne: 
3"- I f  yes; have you spoken with Supervisor'? Is dateltime conversion necessary? W 
7 Archiving bottles- 'if req., are they properly marked? # of hours to AK Local Time: - - 

- 7 Are there any problems? PM Notified? Thermometer ID: 3.i) 
-kL-- Were samples preserved correctly and pH verified? Cooler Ib .Temo Blanl( Cooler Tern 

7 2 - 5  oc -- 
. a  2 - z O c  3.g  OC 

3 Tc. 2 . 2 " C  J I f  this is for PWS, provide PWSID. "C "C 
- * - Will courier charges apply? --- "C "C 

J 
Method of payment? ~ e m p e n t u r s  rradinpt tmluda thermomeler amedm lactars 

--- Data package required? (Level: 1 / 2 1 3 1 4 ) Delivery method (circle all that apply): Client 1 
Notes: Alert Courier / UPS I FedEx I USPS I 

- d- Is this a DoD project? (USACE, Navy, AFCEE) . NAC I ERA I PenAir I Carlile 

Is rcccived temperature 4 + 2OC7 
Sarnples/Analyses Affected: 

- - Rad Screen performed? Result: 
- - Was there an airbill? po le  # above in the right hand a h )  

- - Was cooler sealed with custody seals? 

- - . Were seal(!+) intact upon arrival? 
- - Was there a COC with cooler? 
- - Was COC sealed in plastic bag & taped inside lid of cooler? 
- - Was the COC filled ocrt properly? 
- - Did the COC indicate COE / AFCEE 1 Navy project? 
- - Did the COC and samples correspond? 
- - Were all sample packed to prevent breakage? 

Packing material: 
- - Were all samples uubroken and clearly labeled? 
- - Were all samples sealed in separate plastic bags? 
- - Were all VOCs fiee of headspace andlor MeOH preserved? 
- - Were correct container I sample sizes submitted? 
- - Is sampIe condition good? 

Was copy of CoC, SRF, and custody seals given to PM to fax? - - 

Lynden I sGS I Other: 
Airbill# 1 i3% 34 82- 

Additional Sample Remarks: ( -f ifapplicable) 
~ x t r a  Sample ~ o l u k e ?  
Limited Sample Volume? 
Field preserved for volatiles? 
Field-filtered for dissolved? 
ab-filtered for dissblved? '-@-I 

Thk section musf be liIfed Ifuroblems arc found 
Yes No 
,3L_I__ Was client notified of problems? 

Change Order Required? k 
SGS Contact: fir 

Notes 



Date: 



. , . .  . .-  x:' .' 
- . . . . - . . -  . ,  . 

CUSTODY SEAL. Environmental -$as;. ...& 
.I .*.:'*lr , L - * a .  . 

Signature: .?E$ . 
..4-.-,, . . Datmmes 

.:i- -....... A, ..'... 7 .' - &  . . . ... 
CUSTODY SEAU . :. . i ~nvironmental .- . , 

I 1 

-: 
1 ' .  - j 

i I \ . i 
', Signature: / Datemme: .-- -.' I 

- . ---. -. . --L:'&_-L. -. . - . .., . . 
1, .,, . . *. , / 
, .\,---A- -*. ."-, :. rcc. 

7. , ..-+-,-= .. w. : !  .-' . 
. .- ... .-- L;.; .. . . . . : ,  , i  

..v ' 
. . . , . _ . 4  E.; . . 

. . - ; . : i s  . . - .  _ 
Environmental '% CUSTODY SEAL I' 

..,, Signature: . 
, , . .- . .- .. .. 

Datenirne: 
-. 

. . -  
' T .  

. . 
I 

J 
. . 

. .. . - : .  '. . -. - -. t; .. 
...'&> .. . y :: 

* b . .  
, .k+.L' 

$ 7 $  

- I 

. . . -. . - . . , . p-7 - . 
/CUSTODY SEAL . , . . .  .: ,.. .$ 

:*a- 
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