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SECTIONONE Introduction

Current winter oil and gas exploration and development practices on the North Slope of Alaska
include construction of ice roads and ice pads to facilitate vehicle and equipment mobilization
and stable camp and work areas. The use of ice roads and pads allows winter exploration
activity with little to no impact to underlying tundra as well as access to roadless developments
such as Alpine. Construction of these ice roads and pads requires withdrawal of water from
nearby lakes during winter. Water is sprayed along the ice roadway, where it freezes quickly on
the surface of the tundra. Additional layers of water are added until the ice roads/pads are of
sufficient thickness and width to support the heaviest equipment. Smaller amounts of water are
pumped periodically from the lakes throughout the winter for ice road/pad maintenance
purposes. During breakup, the ice melts, leaving the tundra relatively free of impact.

The purpose of the Lake Recharge Study is to fulfill the following stipulation contained in the
Finding of No Significant Impact - Record of Decision (FONSI-ROD) prepared by the Bureau of
Land Management (BLM) for Permit to Drill 3100.00 and Right-of-Way Permit 2884.01.

“Monitoring the effect of water use from lakes used for ice road
construction. The concern exists in the case of multiple year use of lakes
for ice road construction where the assumption is that recharging will be
acceptable for the continuing use of these lakes. Applicant is to develop a
monitoring plan to measure water volumes before use, measuring amounts
used, and lake drawdown. An annual plan for water use will be required
for the use of multi-year lake use after the first year of use.”

11 BACKGROUND

Concern exists that water withdrawal from North Slope lakes could lower water levels to such an
extent that the lakes freeze completely or otherwise adversely impact fish overwintering habitat
by disturbing bottom sediments, disrupting stratification or effecting water quality in the free
water beneath the surface ice. A monitoring plan, that includes water level and water quality
monitoring, was developed to address these concerns and is included in Appendix A.

In 1999 and 2000, Phillips Alaska, Inc. (PAI) conducted a study of the lakes in the eastern
portion of NPR-A (National Petroleum Reserve - Alaska) to determine which lakes in that area
could be used as water sources (see Fish Utilization of Lakes in Eastern NPR-A: 1999-2000,
Final Data Report, November 2000, MJM Research). Data collection involved water quality
sampling, fish sampling, and volumetric calculations. PAI also conducted a lake recharge study
in 2000 that included two water source lakes and one unused lake as a reference (PAI 2001).

The data from these previous studies were consulted to select lakes for the 2001 study that would
be representative of the variety of lakes cited in the BLM December 2000 protocol for lake
monitoring. The 2001 Monitoring Plan includes two of the previously studied lakes (M9906 and
M9915) for this purpose as well as for data comparison.

1.2 APPROACH

The monitoring approach was developed in coordination with BLM to determine the amount of
free water available under the ice and to assess the amount of recharge by the lakes in the
summer, following water withdrawal during the winter construction season.




SECTIONONE Introduction

The water source lakes chosen for this study were selected to represent varied lake sizes and
types and were paired with reference lakes that have similar physical characteristics. The two
pairs of NPR-A lakes studied during 2001 include the following (Figure 1.1):

e M9907 (Pumped) and M9906 (Reference Lake)
e MO9915 (Pumped) and M9913 (Reference Lake)

Initially, the Monitoring Plan included three lakes that were to be used for water sources during
the 2001 NPR-A exploration program (i.e. pumped) plus three unused lakes to serve as
references. However, one of the proposed lakes (M9909) and its associated reference lake
(M9911) were dropped from the study when the ice road contractor announced that M9909 was
not going to be needed for ice road construction and therefore no water would be withdrawn.
These lakes were originally included in the study to be representative of fish bearing lakes in the
area. Unfortunately, water withdrawal from potential replacement lakes had occurred before a
suitable lake could be added to the study. The four remaining lakes included in this study are
tundra lakes that do not support fish. For this reason, an analysis of fish overwintering habitat
was not performed.

MIM Research obtained some water quality data during 1999 and 2000 that includes all four of
the 2001 study lakes that were sampled during 1999 and two lakes (M9906 and M9915) that
were included in their 2000 Recharge Study (MJM 2000b). These data are presented and
compared in Sections 3.1 and 3.2.
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SECTIONTWO Methods

The procedures described in the Monitoring Plan (Appendix A) were followed to the extent
possible, with the exception of the reduction in the number of lakes studied, as described
previously. The Monitoring Plan includes measurement of water volumes, water levels, and
water quality. Four sampling trips were conducted to detect any measurable changes in water
quality potentially caused by water withdrawal. These trips occurred as follows:

e Trip 1 on 6-Feb-01—prior to pumping water from the lakes,

e Trip 2 on 21-Mar-01—after pumping (10 days following pumping at M9907 and 13 days
after pumping at M9915),

e Trip 3 on 27-Apr-01—immediately before ice road closure/prior to breakup, and
e Trip 4 on 12-Aug-01—in late summer to check status of lake recharge.

In January, PAI established sampling points at the deepest point of each lake using bathymetric
information contained in the 2000 Recharge Study (MJM 2000b). These locations were recorded
using a handheld global positioning system (GPS) and marked with survey lath for future
reference. Table 2.1 includes these water quality measurement and sample locations.

Table 2.1: Water Quality Measurement and Sample Locations.

Lake Approx. Depth Latitude (NAD 27) Longitude (NAD 27)
(feet)
M9906 (reference) 8 70° 14’ 14.6” N 151°51°21.06” W
M9907 8.5 70° 14> 26.3” N 151°52° 382" W
M9913 (reference) 1.7 70° 15’ 07.1” N 151°32°23.6” W
M9915 6.8 70°12° 12.8” N 151°45°37.1” W

For the first three trips, the sampling point was accessed using a Tucker and/or snowmobile and
the following procedures were followed:

e A 6-inch diameter ice auger was used to drill a hole through the ice
e Water samples were collected according to the procedures described in Section 2.1.

e In-situ water quality measurements were recorded according to the procedures described in
Section 2.2

e Ice surface elevations and water surface elevations were surveyed and recorded
e Ice thickness and water depth were measured and recorded.

A helicopter and an inflatable boat were used to access the sampling point for the summer
sampling trip and these procedures were followed:

e Shoreline staff gages were installed and used to record water surface elevations
e An inflatable boat and GPS were used to access sampling points

e The boat was anchored into position and water samples were collected according to the
procedures described in Section 2.1.

URS 2-1



SECTIONTWO

In-situ water quality measurements and water depths were recorded according to the

procedures described in Section 2.2.

Left: Augering a hole through the ice at a sampling location
at the deepest part of the lake.

Above: Some equipment used during monitoring. Stadia rod
used to measure freeboard distance between ice surface
elevation and water surface.

2.1

WATER QUALITY SAMPLING

One grab water sample was collected from each lake and submitted for laboratory analysis.
Using a plastic bailer or vertical water sampler and following URS standard environmental
sampling procedures, grab samples were collected from below the ice and poured into specially
prepared plastic sample jars that were provided by the contracted laboratory. A total of four
primary samples plus one duplicate (quality control) sample was collected during each trip.
Similar to the 2000 Recharge Study, each sample was analyzed for:

Hardness as CaCO3 (SM 3500/ICP)
Calcium (EPA 200.7)

Magnesium (EPA 200.7)

Sodium (EPA 200.7)

Potassium (EPA 200.7)

Iron (EPA 200.7)

Silicon (EPA 200.7)

Chloride (EPA 300.0)

Total Dissolved Solids (SM2540-C).




SECTIONTWO Methods

Left: Sampling at M9915
during April. Sampling
methods included using a
plastic bailer to collect a grab
sample.

A summary of analytical results from each of the four sampling trips are included in Section 3.1.
Appendix B contains detailed laboratory reports of these results. Appendix C includes a full set
of plots and graphs of the monitoring results.

2.2 IN-SITU WATER QUALITY

A Horiba U-10 water quality meter was lowered into the ice hole to collect in-situ measurements
including:

e Temperature
e Dissolved Oxygen
° pH

e Conductivity
e Turbidity.

Right: Lowering the Horiba U-10 Water Quality
Checker into the ice hole to collect in-situ water
quality measurements.

The Monitoring Plan indicates that, at lakes with greater than 7 feet of available water depth, in
situ readings would be taken at the surface, middle and immediately above the bottom.
However, in most instances during ice covered months, less than 7 feet of free water was
available at the study lakes. Thus with one exception, measurements were recorded at mid-depth
(free water depth) only and a detailed study of lake stratification was not performed.

Precautions were taken to ensure proper operation of the Horiba instrument in sub-zero
temperatures. A one-point calibration was performed each day, using the calibration solution
provided with the instrument. The Horiba was fitted with a 10-m cable which allowed the field

URS 2-3



SECTIONTWO Methods

team to keep the digital readout portion of the instrument in the Tucker during the in situ
analyses. The instrument probes were protected by quickly moving the instrument from the
warm vehicle or a container of relatively warm water and immersing them in the lake water.
Immediately after the water quality parameters were recorded, the probes were returned to the
vehicle or container of water, thus limiting the probes’ exposure to sub-zero ambient
temperatures. Additionally, several chemical heat packets were kept inside of the instrument
case and a back-up instrument was available.

Since the dissolved oxygen probe is the most susceptible to failure in sub-zero temperatures,
additional back-up dissolved oxygen test kits were also available for verification purposes in
instances when dissolved oxygen readouts appeared unreliable. CHEMets Colorimetric Test
Kits are color coded field kits in the test range from 1 to 12 parts per million (ppm) that are
commonly used for water testing. Testing using these kits was done at the sampling site and
according to the manufacturer’s directions.

2.3 WATER LEVEL MEASUREMENTS

Measurements of ice thickness and water depth were recorded and used to determine free water
availability in both the pumped lakes and corresponding reference lakes. Lounsbury &
Associates surveyed ice surface and in-hole water surface elevations to show any variation in
lake levels. During winter, the water surface elevation in a hole drilled through the ice is
assumed equivalent to the water surface elevation during ice-free conditions.

Following breakup in June, URS installed staff gages at the shore of the lakes to obtain water
surface elevations. Staff gages were installed using standard level loop survey techniques. Each
staff gage consists of a mounted 3-foot graduated staff attached to a 6-foot piece of angle iron
pounded into the lake sediment. The elevation of each staff gage was established using
temporary benchmarks established by Lounsbury & Associates in February, 2001.

Using this method, lake levels were recorded at total of three times; in June, August, and
September 2001. Staff gage maintenance included re-surveying the gages in order to account for
any disturbance or settling of the gage. Staff gages at lakes M9913 and M9915 were re-surveyed
during the August event as they appeared to have been bent over. All four gages were re-
surveyed in September as it was the last lake measurement for the summer.

Ice and water surface elevations, ice thickness, and water depth/available free water are reported
in Section 3.

24 WATER VOLUMES

Based on the data collected, the effective water depth was calculated. The available water
volume and the amount of lake recharge that occurred following water withdrawal can be
assessed by comparing lake volumes throughout the season. Since none of the study lakes
contained fish, available water volumes suitable for overwintering fish habitat was not evaluated.

Total water volumes for each lake were previously estimated by MJM Research using aerial
photography for surface area, maximum depth, and assuming lake shape averages roughly the
volume of a cone (MJM 2000). Water volumes withdrawn from each lake during the 2001
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exploration season were recorded by the ice road construction contractors. PAI provided this
data to URS for inclusion in this report (Section 3).




SECTIONTHREE Results and Discussions

3.1  WATER QUALITY SAMPLING

Water quality sampling included analysis for hardness, calcium, magnesium, sodium, potassium,
iron, silicon, chloride and total dissolved solids. Analytical results for the study period are
summarized in Table 3.1. Graphs of the results are included in Appendix C.

Laboratory water quality results are included in Appendix B. The results were plotted and
provided in Appendix C. In general, it appears that hardness, chloride, total dissolved solids, and
the selected metal concentrations in the water from each set of paired lakes have similar trends.
There is a continuous increase in analyte concentration between February and April, and then a
significant decrease in concentrations to below February levels by late summer. This trend is
upheld regardless of whether the lake was utilized for water withdrawal. Calculations confirm
that analyte concentrations, as expected, were inversely proportional to liquid water volume,
which decreased as the ice thickened. Figure 3.1 shows the plot of ice thickness and the plot for
magnesium concentrations at each of the lakes throughout the study. Magnesium is shown to
represent a typical trend for analyte concentrations.

Slight exceptions to this trend can be seen in the graphs for silicon, iron, and potassium. Silicon
concentrations in the water sampled from Lake M9907 (pumped) decreased from 1.87 to 1.59
milligrams per liter (mg/1) between March and April, while all other lakes showed an increase at
this time. This decrease of 0.28 mg/1 is not considered significant since the silicon concentration
remained greater than that of its reference lake, M9906, thereby indicating that silicon in the
water at M9907 is not outside naturally occurring background concentrations.

In general, iron concentrations appear to increase until around breakup and then return to low
levels by summer. M9906 and M9907 have relatively low iron concentrations (below 2.6 mg/1)
and similar trends with the exception that iron concentrations in the water sampled from lake
M9906 (reference) decreased slightly from 0.811 to 0.504 mg/1 between March and April. For
pumped lake M9915, the iron concentration appears to have increased more significantly after
pumping (from 1.27 to 10.1 mg/l), when compared to the other lakes. It is possible that the
increase is partially due to pumping since iron is known to precipitate out of the water column
and settle on the bottom of lakes. Sediments containing iron can be relatively easy to stir up
temporarily, during pumping and/or auguring a hole through the ice, especially in shallow lakes
with little free water. However, the increase observed does not appear to be detrimental to
overall water quality since the natural iron concentrations found in the reference lake, M9913,
were at higher levels than lake M9915 by April (up to 17.5 mg/l for M9913 and 11.8 mg/1 for
MO9915). Iron concentrations at all of the study lakes dropped to very low levels (below 0.06
mg/l) by August.

Potassium concentrations at the study lakes appear to increase over the winter, similar to the
other metal concentrations, with the exception of one data point for reference lake M9913 in
March. Potassium was not detected in this water sample. However, the detection limit for
potassium was set relatively high, at 2.5 mg/l, indicating potassium may have been present in the
sample at any concentration below this limit.

Comparing summer data for total dissolved solids, hardness, chloride, calcium, magnesium, and
sodium with that from the previous two years (MJM 2000a, MJM 2000b, and PAI 2000), it
appears that concentrations of these analytes vary somewhat from year to year, but are within the

URS 3-1



Table 3.1: Water Quality Sampling Analytical Results. 2001 NPR-A Lake Monitoring, Alaska.

Lake Date Ci TDS | Hard Ca Mg Na |[K(mg/L)] Fe |[Si(mg/L)|Ice Thick
(mg/L)| (mg/L) [ (mg/L)| (mg/L) | (mg/L) | (mg/L) (mg/L) (ft)

M9906 |2/7/2001 52.5 354 295 959 135 21.2 3.0] 0.186 0.6 4.6
reference | ######H| 92.6 476 415 135 18.8] 28.3 3.49] 0.811 1.22 5.6
fidifidiaigizid 101 641 528 171 24.7| 36.8 3.68| 0.504 1.4 6
HiHHARE| 15.2 136 86| 27.7] 4.1 6.21 0.697( 0.0579|ND(.500) 0
M9907 |2/7/2001 34.9 268 230 735 111 16.6 3] 0.342 1.4 4.3
HiHEARE| 619 364 314 100 15.5] 22.7 3.25] 1.05 1.87 5.2
A 67.5 474 418 133] 20.8] 30.1 3.75| 257 1.59 5.7
AR 13.8 164| 86.3] 27.3| 4.40| 6.58 0.884| 0.0457|ND(.500) 0
M9913 |2/6/2001 47.9 198 141 41.9 8.9] 15.1 1.7] 1.93 0.6 4.1
reference |###H#HHHH 95 344 209] 61.7] 13.2] 22.7|ND(2.5) 4.5 1.11 4.8
R 124 454 329 97.3| 20.8] 34.7 2.74] 175 2.06 5.5
AR 13.1 95| 38.9] 114 254] 4.59|ND(.500)| 0.203|ND(.500) 0
M9915 |2/7/2001 64.1 232 162] 48.1 10.1 17.9 22| 1.27 0.5 4.2
T 121 446 291 85.7] 186 30.2 3.25] 10.1 1.3 5.2
idididiaigizd 166 528 386 112] 26.0f 42.0 3.02] 11.80 2.24 5.7
AR 11.8 90| 32.9] 943 227 3.92 0.508| 0.312|ND(.500) 0

Notes:

Elevations are based on assumed base elevation.

-- indicates "not measured"

ND indicates analyted not detected at detection limit shown in parentheses

February data is "before pumping"
March: "after pumping"
April: just "before breakup”

August is the "late summer" sampling to check for recharge.

3-2




Ice Thickness at NPRA Lakes, 2001.
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Figure 3.1: Ice Thickness and Magnesium Concentrations at NPR-A Lakes, 2001. Magnesium

is presented to represent typical trend of analyte concentrations sampled at the
lakes. Refer to Appendix C for a full set of plots, including each of the parameters
analyzed. Note: Lakes M9906 and M9913 are references for Lakes M9907 and
M9915, respectively.

3-3



SECTIONTHREE Results and Discussions

same order of magnitude. Over the three years, total dissolved solids ranged from 55 to 164 mg/1
with the highest measurement recorded at M9907 during both 2000 and 2001. Hardness ranged
from 32 to 89 mg/l. Chloride ranged from 8.2 to 32 mg/l. Calcium ranged from 9 to 35.5 mg/l.
Magnesium ranged from 2.1 to 5.5 mg/l. Sodium ranged from 3.8 to 11.9 mg/l (MJM 2000a,
MIJM 2000b, and PAI 2000). A summary of 1999 and 2000 water quality data reported by MJM
and PAI is provided in Appendix D.

3.2 IN-SITU WATER QUALITY

In-situ water quality was measured with a Horiba U-10 Water Quality Checker. Measurements
were recorded using the instrument’s expanded resolution mode. These figures are accurate only to
the repeatability of the instrument. According to the manufacturer, the Horiba U-10 instrument has
the specifications shown in Table 3.2. Using this information, error bars showing the interval of
confidence in the water quality measurements are included on the graphs.

Table 3.2: Horiba U-10 Water Quality Checker Manufacturer’s Specifications.

Standard Expanded -
Parameter Range Resolution Reg)lu tion Repeatability
pH 0-14pH 0.1 pH 0.01 pH +/- 0.05 pH
Conductivity 0-100 mS/em [0.01 mS/cm [0.001 pH +/- 1% of full scale (~0.01 mS/cm)
Turbidity 0- 800 NTU 10 NTU 1 NTU +/- 3% of full scale (~3 NTU)
Dissolved Oxygen |0 -19.9 mg/l 0.1 mg/1 0.01 mg/1 +/- 0.1 mg/1
Temperature 0-50°C 1°C 0.1 °C +/- 0.3 °C

In general, there did not appear to be a significant change in water quality that could be directly
attributable to water withdrawal. Natural processes, which as winter progressed, appeared to
cause variations in the parameters measured, such as an increase in conductivity and a decrease
in dissolved oxygen. Plots of ice thickness as well as turbidity, dissolved oxygen, conductivity,
temperature, and pH are included in Figure 3.2.

Turbidity during the February sampling effort was low, with 0.0 Nephelometric turbidity units
(NTU) recorded at three of the lakes and 6.0 NTU at M9913. In March, the meter recorded 10.0
NTU and a “yellowish water color” was observed at all of the lakes.

In April, turbidity recorded at pumped lake M9907 and reference lake M9913 indicated elevated
levels when compared to previous measurements. No measurements could be obtained for
turbidity at lakes M9906 and M9915 during April due to instrument failure. The instrument was
calibrated successfully but the cause of the failure is unknown. Field visual observations
indicated that these lakes had “a soft bottom, limited free water due to increased ice thickness
(1.8 feet [ft] for M9906 and 1.1 ft for M9915), and very turbid water with suspended organic
material”. It was also noted that M9907 had “some suspended organics” and M9913 was
“murky and had yellowish, water color”. From these observations, it can be deduced that the
turbidity at these lakes was noticeably higher than that observed during the previous field
sampling events. By late summer, the turbidity at the study lakes ranged from 1 to 3 NTU. In
summary, an increase in turbidity was measured and/or observed at all four of the lakes between
February and April and then turbidity levels returned to low levels by August.
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Ice Thickness at NPRA Lakes, 2001.
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Figure 3.2: Ice thickness and in-situ water quality measurements recorded at two reference and two
pumped lakes in NPR-A. Error bars are based on the instrument manufacturer's repeatability
specifications. Note: Lakes M9906 and M9913 are references for pumped lakes M9907 and

M9915, respectively.
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SECTIONTHREE Results and Discussions

Natural processes would result in an observed increase in lake turbidity during breakup, as runoff
enters the lake. Turbidity during summer varies with the depth of the lake and the amount of
wind disturbance. At freeze-up there is usually a dramatic drop in turbidity as ice cover
eliminates wind disturbances. Turbidity does not usually increase as a result of thickening ice
cover, like that measured between February and March and between March and April. It should
be recognized that turbidity is not solely a function of suspended sediments: the meter calculates
turbidity by measuring permeable diffused light, which can vary due to ice and snow cover,
water color, and other factors. This and the fact that the meter did not appear to be recording
accurate data at other lakes that day, suggests that the increase measured in reference lake

M9913 during April was an anomaly.

For the less significant increase measured between February and March, the measurements may
be considered too close within the confidence intervals specified by the accuracy of the
instrument used. An additional factor to consider is the effect of boring a hole through the ice
with an auger and the possibility of stirring up bottom sediments in cases where little free water
is available. Obviously, this may occur equally at both reference and pumped lakes. However,
neither field observations nor turbidity measurements indicated a noticeable difference in
turbidity levels at pumped versus reference lakes such that any increases in turbidity could be
directly attributable to water withdrawal activities.

The measurement of dissolved oxygen refers to the amount of gaseous oxygen dissolved in the
water. Oxygen gets into the water by transmission from the surrounding air, aeration (rapid
movement), and as a waste product of photosynthesis. The amount of oxygen that can be held
by the water is a function of temperature, salinity, and pressure (i.e. gas solubility). Gas
solubility decreases with increasing salinity/conductivity and with decreasing pressure. As
expected, there was a notable decrease in dissolved oxygen between February and March (levels
dropped to less than Img/I in all four lakes), when the most significant increase in ice thickness
and corresponding increase in conductivity occurred. Dissolved oxygen levels remained
relatively low in April (< 2 mg/l), with the exception of Lake M9915, which increased to 8.14
mg/l. By the late summer sampling event, all of the ice had melted and dissolved oxygen levels
had increased to the 10-11 mg/l range. In general, dissolved oxygen appeared to change
consistently between both reference and pumped lakes. The more significant dissolved oxygen
increase measured in M9915 in April may have been due to introduction of oxygen during ice
hole auguring, the range of instrument accuracy, and external factors such as pumping. Such
increases in dissolved oxygen, that are within the lakes’ natural range, are not considered to be a
degradation of water quality.

Conductivity appeared to follow the trends of the metal concentrations, as would be expected
due to its dependence on ion concentrations in the water. There was a general increase in
conductivity between February and April followed by a significant decrease in August, to levels
below those found in February. For the entire study, conductivity ranged between 0.077 and
0.920 mS/cm.

Temperature and pH measurements appeared within the normal range for freshwater lakes on the
North Slope (Radian 1999). Values measured for pH ranged from 6.2 to 7.8 and water
temperature ranged from 0.4 to 11.5 degrees Celsius throughout the study period.

Comparing summer data for dissolved oxygen, conductivity, temperature, and pH with that from
the previous two years, it appears that in-situ measurements did not appear to vary greatly from
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year to year. Dissolved oxygen measurements collected during summer were between 9.76 and
9.90 mg/l in 1999, 9.8 and about 11.83 mg/l in 2000, and 9.98 and 11.06 mg/l in 2001. Summer
conductivity measurements ranged from 0.086 to 0.200 mS/cm in 1999, 0.192 to 0.295 in 2000,
and 0.077 t0 0.177 in 2001 (MJM 2000a and MJM 2000b). Summer temperatures ranged from
13.0 to 14.7 °C in 1999, 7.4 to 14.8 °C in 2000, and 11.3 to 11.5 °C in 2001 (MJM 2000a, MIM
2000b, and PAI 2000). Measurements for pH were slightly lower in most of the lakes in 2001,
but all were within a range of 6.4 to 8.6 over the three-year period (MJM 200a and MJM 2000b)
which is within the background range (Radian 1999). A summary of water quality data reported
by MJM and PAI is provided in Appendix D.

3.3 WATER LEVEL MEASUREMENTS

Measurements of ice thickness and water depth were used to determine free water availability in
both the pumped lakes and corresponding reference lakes. This was used to answer a question
raised by BLM as to whether water withdrawal could be playing a part in advancing the freezing
rate of pumped lakes. Upon viewing the plots of ice thickness and free water during the winter
months (Figure 3.3), it appears that these measurements are effectively proportional and water
withdrawal had no measurable affect in advancing the freezing rate of lake water.

Water surface elevations were measured to determine the ability for the pumped lakes to fully
recharge following water withdrawal. Figure 3.4 depicts water surface elevation measurements
for the entire study. During winter, the water surface elevation in a hole drilled through the ice is
often assumed to be equivalent to the water surface elevation during ice-free conditions, all other
factors being equal. This is a reasonable assumption as long as the ice is free floating: although
the ice on the edges of the lake may be frozen to the ground, any ice over water is generally free
to deflect such that it is, in effect, floating.

Following pumping, in March, both pumped lakes showed a decrease in surface elevation (0.1 ft
at M9907 and 0.2 ft at M9915) when compared to elevations measured prior to pumping, in
February. In contrast, the reference lakes remained at the same level or increased in elevation
during this period. Additionally, the water levels at the pumped lakes decreased by an additional
0.1 ft by April, while the reference lakes remained at the same elevation.

Following breakup, in June, all of the lake levels increased and pumped lakes increased by a
greater amount than the reference lakes (0.53 ft at M9907, 0.88 ft at M9915, and about 0.3 ft at
each reference lake). This seems to indicate that the lake levels at the pumped lakes tend to
retain more runoff water associated with breakup and hence recharge to levels greater than the
levels measured in February.

By mid-August all of the lakes had lower water levels, indicating net water loss due to
evaporation was greater than the net gain due to precipitation/recharge. Previous studies indicate
that evaporation is a significant cause of water loss from lakes on the North Slope.

In early September, lake level changes were small and variable. M9907 decreased by 0.12 ft
while its reference lake, M9906, increased by 0.02 ft. M9915 decreased by 0.01 ft and its
reference, M9913, decreased by 0.1 ft.

Historically, August has the largest amount of rainfall of any month (based on monthly climate
summary data at Kuparuk during 1971-2000) and averages 1.11 inch (0.09 ft). This, as well as
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Ice Thickness at NPRA Lakes, 2001.
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Free Water at NPRA Lakes, 2001.
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Figure 3.3: Plots of Ice Thickness and Free Water at two pumped lakes and two reference lakes

in NPR-A. Note: Lakes M9906 and M9913 are references for pumped lakes M9907
and M9915, respectively.
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Surface Water Elevation at NPRA Lakes, 2001.
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Figure 3.4: Surface Water Elevations at NPR-A Lakes, 2001. Note: Lakes M9906 and M9913 are

references for pumped lakes M9907 and M9915, respectively.

3-9
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the local effects of runoff and evaporation rates may contribute to measurable changes in lake
levels. In addition, variation in shoreline staff gage readings may occur due to wind
setup/setdown and wind induced waves. These natural effects combined with the lack of multi-
year water level measurements, cause difficulty in determining whether water level variations
can be attributed to water withdrawal for ice road construction and whether the lakes fully
recharge (i.e. there are no pre-freezeup data for comparison).

3.4 WATER VOLUMES

PAI subcontractors utilized water from Lakes M9907 and M9915 for ice road and ice pad
construction during winter 2001. A total of 205,800 gallons of water was pumped from M9907
and a total of 1,232,772 gallons was pumped from M9915. No water was withdrawn from the
reference lakes, M9906 and M9913.

Water withdrawal at the lakes included in this study is summarized Table 3.3 below.

Table 3.3: Water Withdrawal and Total Lake Volumes for Four Lakes in NPR-A.

Lake Date Total Daily Water Withdrawn in Lake Volume'
2000 (gallons) (gallons)
M9906
Total 0 211,600,000
M9907 2/26/01 17,640
2/27/01 188,160
Total 205,800 150,900,000
M9913
Total 0 17,000,000
M9915 2/28/01 64,680
3/5/01 136,080
3/6/01 257,376
3/7/01 588,168
3/8/01 186,468
Total 1,232,772 23,000,000

Total lake volume is a rough calculation based on the volume of a cone, maximum depth, and surface area (MIM 2000).

Based on the data collected, the effective water depth and the water volumes were calculated. If
these were fish-bearing lakes, similar calculations could be performed to determine the volume
of water available for overwintering fish habitat. The following table shows the volume of
available free water under the ice that was calculated from the measurements collected during
each sampling effort.
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Table 3.4: Under Ice Water Volumes at Four Lakes in NPR-A.

Lake Month F];Z;t‘:?ft;r Volum«(eglalll;der Tce Notes

February 3.38 89,401,000

M9906 March 2.5 66,125 Reference Lake
April 1.8 47,610,000
August 8 211,600,000
February 4.45 79,000,600

M9907 March 345 61,247,600 205,800 gallons pumped
April 3.05 54,146,500 equals 0.33% of the volume
August 8.5 150,900,000 under the ice.
February 3.85 8,500,000

M9913 March 2.9 6,402,600 Reference Lake
April 245 5,409,100
August 7.7 17,000,000
February 2.69 9,098,500

M9915 March 1.6 5,411,800 1,232,772 gallons pumped
April 1.1 3,720,600 equals 22.7% of the volume
August 6.8 23,000,000 under the ice.

Calculations determined that at the maximum ice thickness more free water was available in
pumped lake M9907 than its reference M9906. This is not the case for the other pair of lakes.
Less than 1 percent of the available water was pumped from M9907 whereas about 23 percent
was pumped from M9915.




SECTIONFOUR Conclusions

41 CONCLUSIONS

The goals of the 2001 Monitoring Plan included studying water levels and water quality at both
pumped and reference lakes to determine the following:

1. Measure water level changes and study whether the changes may be caused by water
withdrawal (pumping) used for ice road and pad construction.

2. Determine whether pumping and associated lake level decreases caused an increase in
freezing rates.

3. Determine whether water volumes for fish habitat may be affected by pumping and/or lake
drawdown, including disturbance of sediments and specific water quality parameters.

411 Water Levels

The lakes included in this study are tundra lakes, meaning they are not connected to a river
channel. Hence, water enters these lakes by direct precipitation and drainage from the
surrounding area and water leaves the lakes by evaporation and sublimation. Summer
evaporation on the North Slope can be significant, 1 to 3 mm per day, and can exceed summer
precipitation (Kane and Janowicz 1989). Thus, the water surface elevations in the study lakes
fluctuate due to precipitation, evaporation, and unnatural causes (in this case, water withdrawal

by pumping).

Water surface elevation measurements in this study showed that water level decreases caused by
pumping did not advance the freezing rate of the lakes. Additionally, lake levels returned to the
pre-pumping levels prior to freeze up. More data, such as local precipitation, evaporation, and
runoff, is required to determine whether lake recharge is likely to occur in an average year or a
dry year. Additionally, multi-year data including pre-freezeup elevations, prior to pumping,
would be useful to determine if water surface elevations return to original levels.

4.1.2 Water Quality

The original study design included an evaluation of water quality on fish-bearing lakes, but since
the proposed “pumped” lake was not used for water withdrawal, study of these lakes was
discontinued. Although, water quality parameters, including those that may be considered
critical to fish habitat, were studied at the remaining non fish-bearing lakes, this study was
unable to fully evaluate the potential impacts of water withdrawal on fish habitat.

Overall, the water quality parameters measured directly and analyzed in a laboratory do not
suggest that pumping caused a significant degradation in water quality. Turbidity and iron
measurements suggest that pumping may have partially contributed to bottom sediments
becoming temporarily suspended in the free water column of the shallow lakes. However,
auguring an ice hole through the lakes prior to sampling would create suspended sediments in
shallow lakes. Taking this into consideration and the fact that changes were observed in both
pumped and reference lakes, it does not appear that pumping caused a significant increase in
suspended sediments. Both turbidity and iron concentrations appeared to return to pre-pumping
conditions before the summer sampling effort.
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Other water quality measurement changes appeared to be naturally occurring and were consistent
between pumped and reference lakes. Parameters such as total dissolved solids, chloride,
hardness, and metal concentrations, followed similar trends such that concentrations of these
parameters increased in proportion to the increase in ice thickness over the course of the winter.
A large portion of these analytes is excluded from the ice as it forms, causing concentrations to
increase in the underlying free water. Since conductivity is dependent on salt concentrations,
this also appeared to follow a similar trend.

Dissolved oxygen generally decreases over the course of the winter, as less oxygen is available
under the ice. Auguring the ice hole, which disturbs and potentially introduces oxygen into the
water column, may have caused some inconsistencies in dissolved oxygen measurement, such as
the increase recorded at one lake in April.
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Monitoring Plan



Phillips Alaska, Inc.
2001 NPR-A Lake Recharge Study

Purpose of Recharge Study:

To fulfill the following stipulation contained in the Finding of No Significant Impact
- Record of Decision (FONSI-ROD) prepared by the Bureau of Land
Management for Permit to Drill 3100.00 and Right-of-Way Permit 2884.01.

“Monitoring the effect of water use from lakes used for lake road
construction. The concern exists in the case of multiple year use of lakes
for ice road construction where the assumption is that recharging will be
acceptable for the continuing use of these lakes. Applicant is to develop a
monitoring plan to measure water volumes before use, measuring
amounts used, and lake drawdown. An annual plan for water use will be
required for the use of multi-year lake use after the first year of use.”

Monitoring Plan:

The intent of the Monitoring Plan is to determine the amount of free water
available under the ice and to assess the amount of recharge by the lake in the
summer, following water withdrawal during the winter construction season.
Phillips Alaska, Inc. (PAI) proposes to monitor three lakes used for water sources
during the 2001 NPR-A exploration program plus three unused lakes to serve as
controls. This is an increase in the number of lakes studied under the 2000
Recharge Program and is intended to provide for a better comparison between
lakes with similar physical characteristics, as well as to take into account the
variability between lakes by incorporating more than one control into the
program. This monitoring approach was developed in coordination with bp and
the BLM.

The study lakes proposed for 2001 are as follows:

M9906 (Control Lake) - also sampled in 2000 Recharge Study.
M9907

M9913 (Control Lake)

M9915 - also used in 2000 Recharge Study.

M9911 (Control Lake)

M9909

In 1999 and 2000, PAI conducted a study of the lakes in the eastern portion of
NPR-A to determine which lakes in the area could be used as water sources (see
Fish Utilization of Lakes in Eastern NPR-A: 1999-2000, Final Data Report,
November 2000, MJM Research). Data collection involved water quality
sampling, fish sampling, and volumetric calculations. These data were consulted
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to select lakes for study that would be representative of the variety of lakes cited
in the BLM’s December 2000 protocol for lake monitoring.

For the lakes in this study, the report lists the following information:

Summary of Study Lakes for 2001 Recharge Program

Lake Number | Lake Volume | Maximum depth | Fish Presence?
M9906 * 211.6 million gals 9.7 feet No fish

M9907 150.9 million gals 9.5 feet No fish

M9913 * 17.0 million gals 7.9 feet No fish

M9915 23.4 million gals 7.1 feet No fish

M9911 * 237.2 million gals  15.3 feet Fish present
M9909 207.3 million gals  16.4 feet Fish present

Note: asterisk designates a lake to be used as a control in the study

The lakes were selected to represent varied lake sizes and types (fish-bearing
versus non fish-bearing) and were paired with lakes having similar physical
characteristics as reference lakes.

Study Methods:

Water volumes withdrawn from each lake for use by PAI will be recorded during
the exploration season.

Water Level Measurements

Concern exists that water withdrawal could lower water levels to such an extent
that the lakes freeze completely, thus adversely impacting fish overwintering
habitat. PAI proposes to collect data on ice thickness and free water availability
in a pumped lake and corresponding reference lake to determine if water
withdrawal could be playing a part in advancing the freezing level of pumped
lakes.

In January 2001, PAI will establish a sampling point at the deepest point of the
lake using information contained in the above referenced MJM report. This
location will be surveyed for future reference and the following information
collected:

e elevation of ice surface;

e elevation of ice bottom; and

e elevation of bottom of lake.

Based on the data collected, the effective water depth will be calculated. This
effort will be conducted immediately prior to pumping and after pumping ceases
to assess the available water quantity for potential overwintering habitat for fish
and aquatic invertebrates and the amount of recharge experienced by the lakes
following water withdrawal.
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The recharge portion of the survey will commence just prior to breakup with the
installation of a water level gauge at a near shore location that is tied to a
common reference point and read periodically through the summer (post-
breakup). After break-up (approximately mid-June), the study lakes will be
surveyed to determine water surface elevation and lake bottom elevation at the
same sample locations. In Fall 2001, the study lakes will once again be surveyed
for water surface and lake bottom elevations.
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Water Quality Sampling

There are concerns that withdrawal of water from north slope lakes could disturb
bottom sediments, disrupt stratification or effect water quality in the free water
beneath the surface ice. In discussions with BLM personnel, it was agreed that
samples collected prior to pumping, immediately after pumping, and again before
breakup would enable us to detect a measurable change in water quality.

Four sampling trips will be conducted to assess water quality at the six lakes:

Trip 1— immediately prior to pumping

Trip 2— at the conclusion of pumping

Trip 3— immediately prior to ice road close-out (prior to break up)
Trip 4— in late summer.

A two-person team will conduct in situ water quality measurements using a Horiba
water quality meter. The in situ measurements to be taken include:

Temperature
Dissolved Oxygen
pH

Conductivity
Turbidity

An ice auger will be used to punch a hole at the sampling point established at the
deepest point of the lake. Depending on the depth of water available in a given
sample lake, one or more measurements will be taken. For lakes with greater than
7 feet of available water depth, in situ readings will be taken at the surface, middle
and immediately above the bottom. Should less water be available, fewer readings
will be taken.

In order for the Horiba to work properly in the sub-zero temperatures expected to
be encountered during the first two sampling trips, we plan to use several methods
to keep both the meter and the probes warm. The Horiba will be fitted with a 10-m
cable which may allow the field team to keep the instrument in the Tucker or other
transportation vehicle during the in situ analyses. If this is not possible, we will
keep several chemical “heat packets” or Hot Hands” inside of the instrument case.
The instrument probe(s) will be kept in warm water in a small cooler or other
insulated container. Rubbing alcohol can be added to the water in the cooler to
keep it from freezing or additional heat packets can be placed in the cooler. The
probes will remain in the warm water until immersion in the lake water, and will be
returned immediately to the warm cooler water after readings are taken. At least
one back-up meter and probe(s) will be available should the primary meter fail.

Additional back-up in situ testing for dissolved oxygen will be conducted using
CHEMets Colorimetric Test Kits in the test range from 1 to 12 ppm. Surface water

S:\Projects\2001\74-PA101001.00\revWorkPlan.doc



will be collected from the hole by inverting the 25 ml cylinder included in the
CHEMetrics kit and inserting it to a depth of 4-6 inches in the water. The cylinder
will then be turned 180 degrees and allowed to fill with the water with minimal
agitation. Testing of the water in the cylinder using the kits will be conducted
according to following the manufactures directions and will occur immediately
adjacent to the test hole if possible, or in the nearby Tucker. The most critical point
of this sampling is in collecting the sample in order to assure that it is not agitated
and thereby aerated. Readings should not be greatly affected if it is necessary to
carry the sample cylinder to the directly adjacent Tucker to add the kit chemicals
and conduct the colormetric comparison.

In addition to the in situ testing, one water sample will be collected from each lake
for laboratory analysis. Using the bailer or vertical water sampler, a total of 6
primary samples, and one random duplicate sample per trip will be collected into
specially prepared sample jars to be provided by the contracted laboratory
(Northern Testing Laboratories Inc.). Proposed laboratory tests include:

Hardness as CaCOj3; (SM 3500 CaD)
Calcium (EPA 200.7/6010B)
Magnesium (EPA 200.7/6010B)
Chloride (EPA 300.0)

Sodium (EPA 200.7/6010B)
Potassium (EPA 200.7/6010B)

Iron (EPA 200.7/6010B)

Silicon (EPA 200.7/6010B)

Total Dissolved Solids (SM2540-C).

This suite of tests includes all tests also conducted for the 2000 NPRA Lake
Recharge Study.

Reporting of Study Results:

PAI will summarize the results of this study in a report to the BLM by October 31,
2001. If subsequent exploration work is planned in 2002, PAI will submit an
updated Lake Recharge Study Plan to the BLM by December 15, 2001.
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NORTHERN TESTING LABORATORIES, INC.
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NORTHERN TESTING LABORATORIES, INC.
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Anchorage, AK 99503 Date Sampled: 2/6/01
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EPA 300.0 Chloride 47.9 mg/L .80 21901
S 2540-C Total Dissolved Solids 198 mg/L 5.0 2/12/01
EPA 200.7 Hardness as CaCO3 141 mgfL 0.2 21201
EPA 200.7 Calcium 41.9 mg/L 0.04 212101
EPA 200.7 Magnesium 8.9 mg/L 0.2 2/12/01
EPA 200.7 Sodium 15.1 mg/L 0.1 2/13/01
EPA 200.7 Potassium 1.7 mg/L 0.2 2/13/01
EPA 200.7 Iron 1.93 ma/L H 0.015 213701
EPA 200.7 Silicon 0.6 mg/L 0.2 2M12/01

Jér¢my Nicoll
Fairbanks Chemistry Supervisor



NORTHERN TESTING LABORATORIES, INC.

2330 INDUSTRIAL AVEMLUIT FAIRRANES, ALASKS 99701 (9671 456 3116 » FAK 456 3125
BO0E SCHOON STRELT ANCHORAGE, ALASKA 09516 (471 348 1000 - FAR 349 1014
FOLICT 340943 PRUDHOE EAY, ALASEA $3744 19071 G53-2145 - FAX 658 7146
LRE Corporatian Report Datg: 214401
3301 Denali 51.; Swe 101 Drate Arvived: 20970
Anchorage, AE 99503 Dhate Sampled:  2/7/01
Attr: Sue Ban Tone Sampled: 8:36:00 AM
Phone: (0T SG1-1020 Sampled By: EAZACLL
Fax: (907 A3-9732
_ _ MRL = Muthod Reporting Limit
COc 200462
WTI. Lab#: FX02131 Flag Definitions
Sample Matrix: Water B - Below Repulatory Minimum
LocationPraject;: 2001 NPR-& ¢ Fotharpe Sody H = Above Regulutory Maxinum
Clisnt Sample 10 M = Maltnix Interforonce
¥ o~ Less Than Reporting 1wt

Camments:

Method Parameter Result Uity Flay MRI1.  Analysis Daic

ERA 3000 Chloride 4.0 mgil {180 219401

S 2540-C Total Gissolved Solids 08 mgilL a8 211201

EPA 200.7 Hardness as CaCos 24 mgil b2 212

EFA 2007 Calcium 734 gl 0.04 2112101

EFA 200.7 Magnesium 11.1 mavL a2 2H 2/

EF& 200.7 Sodium 166 gL LI 2N

EPA 2007 Potassivem 30 mofl 0.2 211301

EFA 200.7 Iran 0.342 il I 0ms 2113101

EFa 200.7 Silicon 1.4 mgyl 02 2M2in

Fairbanks Cligmistry Supervisor



CT CT&E Environmental Services Inc.

Laboratory DiVISION s o oo o o W o o0 0 T T TTY LS

Laboratory Analysis Report 300 . Potier Drive

Anchorage, AK 99518-16405
Tel: (907 562-2343
Fax: (907) 561-530]
Web: httpeYeswon cleesi.com

Kim Miclson

URS Corperation
3501 Denali St. #1071
Anchorage, AK 99503

Work Order; 10114572

NPRA Lake Recharge
Client: URS Corporation
Report Date: April 10, 2001

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 maintaned by
CT&E. A copy of our Quality Control Manual that outlings this program is available at your Tequest.

Except as specitically noted. all statements and data in this repart are in conformance to ihe provisions set forth in our
Cuality Assurunce Program Plan.

If you have any questions regarding this report or if we can be of any other assistance, please call your CT&E Project
Manager at (907} 562-2343

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

U [ndicates the analyte was analyzed for but not detected.

I hidicates an estimated value that falls below POL, but is greater than the MDL.
B Indicates the analyte is found in the blank associated with the sample.

* The analyte has exceeded allowabie limits.

G Greater Than

[ Secondary Dilution
LT  Less Than

! Surrogate out of range

SGS  Membor af the 5G3 Group {Socicte Cienerale de Surveillance)

157

200 W. Potter Orive, Anchorage, AK 939518-1608 — Tel: (907) 562-2343 Fax: {807 561-5301
3180 Pager Road, Fairbanks, AK 33745-5471 — Tel: (907} 474-8656 Fax; (907) 474-8685

ENVIAOMMENTAL FACILITIES 1M ALAZKA, CALIFOANIA, FLORIDA, ILLINDIS, MARYLAND, MICHIGAN, MISSOUR], HEW .._IERSEY. QHID, WEST V|



ﬁk CTAE Environmental Services Inc.
E A A

CT&E Ref# 101145244} Clicnt I'"O# T4-B AT O01.00-20
Client Name UES Corporation Prigted Date'Time 102001 o2
Froject Name'i PR A Lake Recharge Collecied DateTime 32172001 15:35
Client Sample 1D 03210IMO913.01 Recetved Date/Tire 0372372001 13:00
Matrix Water {Surface, EIf., Ground) Techuical Drecior Steplicn C. Ede
Ordercd By

Released By o oot F.,...._:ﬁ
Sample Remarks:

EPA 200.8 Metals by IOPMS: Ca was >4x spikc amount

Allowable Frep Analysis
Parameter Resnlts P}, Linity hethel Limits DCute Date
Metals Dapartment
Catcium G1.7 050 mg’l.  EPA 20007 HISH AAG3A01
Iron 4.50 0.0250 mg/lL  EPA 2007 0372501 0403401
Magnesium 132 00500 mel. EPAZGOT 3725401 040501
Silicon [.11 0220 mgT EPA 2007 00301 4815401
Sodium 227 0,134 mgll  EPA 2007 0325000 0403401
Hardness az Cal O3 209 20 megT  SMIT7 23400 04:04/TH
Metala by ICP/ME
Potassiom - U 2300wl LEFA 2008 M40G601 040501
Watsersd Deapartment
Chloride 950 250 mpl EPMA MGG G323
Totad Tissolved Soelids 144 500 mgll  SM20 2540C 03,23/

F-mn



A

CT&E Environmeantal Services Inc.

A T A A

CT&E Ref.# 1011452002 Client FO# T4-PANOIH] 00-2 0
Client Name RS Corporation Printed Date Time 041002001 0:21
Projcet Name#t NEEA Lake Rechares Collected Inste/Time 0321200 1703
Cllent Sample 1D 032101 M99 1 5-01 Received DateTime 037232001 13:00
Matrix Water (Sorlace, EfT, Ground) Techrical Hrector Stephen C, Ede
CGrdered By
Releaseld By =gy’ ;-?-g:lﬁ

Sample Remarks:

Allypwahle Frop Andlysis
Farameter Results PRI Units Mt Iimits Trate ats
Matals Department
Caleium 457 05300 mgl.  EPA 2007 03725401 040301
leot 11 00250 nwl  BEPA 2007 032501 Odiodol
Magnesiom 18.6a G050 mpl EFA 20HLT Q3525140 Q40301
Silicon 1.30 0250 mg’ll  EPA 007 04/03/01 040501
Sodium 0.2 0,139  mgil  EPA 2007 032500 0440301
Hardness as CaC03 291 200 mgll SMIT I340B 004,01
Metals by ICOF/MS
Potassium 3250 2300 ugl EPA 200.8 04001 04090
Haters Department
Chioride 14] 250 gk EFA 30010 3230
Total Dissolved Solids dd 5000 mgl  SMI20 25400 03,2341



ﬁk CTA&E Environmental Services Inc.
» N B A e R A A

CT&E Ref# 1452003 Client PO# T4-PAIDIG0.00-200
Client Name ULRS Corpotation Printed Moo Time 04 10¢2001 9.1
Project Name/# MPRA Lake Eecharpe Collected DraterTime O3212001 1710
Clicnt Sampte ID Q32100MG015-02 Received Date/Time D32372001 13:00
Marerix Water (Surface, Eff,, Ground) Teehnical Director Stephen C. Ede
Ordered By

Released B}'_S—A_‘_pu__m

Sample Remarks:

] Allowalle Pren Amalysis
Paramcier Resulls PML Units tvlethod Lianits Date Dute

Matals Department

Calciom fu2 4500 mg’l.  EPA 2007 0352500 04/
Iron 1.8 00250 mg/lL FPA 200.7 0372540 0403701
Magnezivem i1 00503  me'l  EPAZDOT D325 040501
Silicon .27 0250  mg/l. EPAZO0T 0403501 /05001
Sodivm 30.7 0,139 melL  EPA 2007 032301 D403AN)
Hardness as CaC03 294 200 mg  SMIT 23400 Q404,11

Metals by ICp/mMa

Potassium 3O 2500 wgll Efa 2008 GG G409 0L

Hatera Department

Chloride 126 250 mgil. EPA 3000 03723401
Total Dizsolved Solids 438 500 mgll  SM20 2540 03:2540]

Fote



AE CTAE Erwvircnmental Services Inc.
£ W N N A

CTAE Ref# 1011452004 Client P03 T4-PAIOION, O0-20H
Cllent Name LIRS Cormporation Printed Date/TIme QH10/2001 -3
Project Name/# NPRA Lake Becharee Collected Darelime 03/21/2001 18:10
Chllent Samiple [D 032 101 MS906-0] Recelved Date/Time 0323/ 401 1300
Matrix Water (Surlace, Eff, Groand) Technical Birector Stephen C. Ede
Ordered By

Released By gt P ‘

Sample Kemarks:

Allovigble Prop Analvsis
Parameter Resules oL Units Ilethnd Limils Duter Dt
Matale Department
Calciom 133 300 mpdl. EPA 2007 032500 04/03/0]
[ron 08110 0250 mg/l. BPA 2.7 032300 040030
Magnesium 188 0500 mg'L EPA 2T 032501 (40301
Silicon 1.22 0,250 mg'l.  EPA2MH.7 G031 DapSML
Sodium 183 0,139 mg'L  EPA 207 0325401 040301
Hardness as CaC0O3 415 200 mg/ll SMIT 2308 00401
Matales by ICP/MY
Potassium 3440 2300wzl EPA 200.E O4/HwEH 045000
Waters Departmeant
Chioride G20 250 ol  EPA NGO 0323

Total Dissoived Selids 476 500 mgdl. SMZ) Z540C 03/28:0

Ea |



‘1k CT&E Enwironmental Sarvices Inc.
A L L Ty

CT&E Ref.# 10 1452004 Client PO# T4-PAMH OO O0-2)
Client Name URS Corporation Printed Drate/Time 04/ 10/ oM
Project Neme/# NPRA Lake Recharge Collectil Date/Time Q3212001 18:55
Client Samople 10 032101%9907-01 Recelved DateTime 03232001 1300
Matrix Water (Surface, Eff., Ground} Techntcal Director Ltephen €. Ede
Ordered By

Released By et ;:3 =4

Sannple Renarks:

) Allowpble Frep Analysis
PFaramerer Eesulis PO Linies hlethind Limits 1age Cigle

Metale Departmant

Calcium 140 050 mgl.  EPA 1007 03/25/0] 040301
[run 1.0% 00250 mel  EPA 2007 0440301 04405/0)
Magnesium 15.5 00500  mel. EPA 2007 U251 040501
Silicon 1.%7 {250  mel.  EPA 200.7 040301 QA0S0
Sodium 227 G139 mEl  EPAZNRT OHISNE 04030
Hardness as Cail03 34 200 mel  SMI7 23408 040470

Motals by ICP/MY

FPolassiam 3350 2500 ug'l EPa 2008 C4AM] (40801

Waters Department

Chloride 614 250 mpl EFRA 300.0 372301
Total Dizzolved Sobids 368 0.0 mgll  SMI0 25400 O3/2R0]



F L I1&E Environmental Services Inc. woia
_lﬂg_.ﬂ.—.ﬂq Uuﬁ_mﬁﬂ_.- rrrrryry ry rry r r r r r r y y r r r ryryry yyr gy gy gy
CLIENT: C. er.....w ﬁa Q_JD, CTAE Reference: Pax. [ 35 4 F
ONIACT W an N 12500 PN R 1 Dui-974 7 —T— ! T
PROJECT: Qb.a:n» m_.t_na bﬁ%ﬁb%ﬁ“ Zmuh\_mw \Lﬁ.n&m R it P
REPORTS TO: I m o h ﬁr _.m.
B n g
x_} qu_mnﬂ FA NG | } m\mm.w n.w;mwMMJ ﬂ o @ :w ﬁw_w m....%, %
A G-
"2 Desati W%\E m )l oms W %,_ /Y
Ple : 0
\rﬂmzﬂ. SAMPE IDENTIFICATION DATE TIME MATRX m ,@, uﬁv _.m.w_ REMARKS
[, O22I01M3 {3~ 5l Bljallsss (WA | 3 | & NIENEARS
2 102101M995-01 - |Flaly | oS [wWa [ | e [X|x [X IX
__ gan10/M s -0 w\.u_,x& PRI RIVAEADS
030lop 19060t [2hifar |10 | Wi | 3 1a §X| = | X 1%
02210191701 | /11855 i | = |a BX6IXx ] ]x%

; By: (1} Crata Time Reveivad By Shipging Carrer; Sampies Recetved Cold? (Cicle) YTES NO
% %‘ Shipging Ticket No: Temperatwre °G: 5. F ¢
Refinquished By: (£} * 7 Date Time Recsived By: Data Deliveribies Fiaquired Ghain of Custody Seal: (Girce)

Levell Levalll  Level INTACT BROKEN ARSENT
Rulinceished By: (3) Data TFime Recerved By: Requested Tumaround Time and Special lnstuctions:
Relingaished By: {4) Time
20 ¢
s {500 (

200 W. Potter Crive  Anchormge, AK 99518 Taed: (D07) BE2-2343  Fax: (307} 561-5301
3180 Peger Fload  Felrbenks, AK #5701 Tek (307) 474-9655 Fax: (907) 474-9685

White - Rstained by Lab {Project i) Yolow - Retumad with Fleporl  Pink - Partsiond by Sampher
o7
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Completed by (sign):

Are samples RUSH, priority, or within 72 krs. of hold time?
i yves have you done e-maif notification?

Are samples within 24 firs. of hold ttime or due date?

H ves, have you spoken with Supetvisor?

Are thare any problems {o.g., ids, analyses)?

Were samples preserved correctly and pH verified?

Has Project Manager been notified of problems?
t5 this an ACQE 7 AFCEE / ADEC project?
Will a data package be required?

If this is for PWS, provide PWSID.

Is there a quote for this project?

qﬂg charges mnu_ﬁ__ﬂ.._n:" A.. Cr ' ﬁ.. ﬂbM

=% %42 ++The following muse ba complated for _nhh_n.um & AFCEE: *******

Yeas No

Individuzl eantacted:

Is received temperzture 4 + 2°C? Temp:

Thermometar used:
Was there an airbill, etc.?  Mota #:
Was cooler sesied with custody seals? Fax'd to COE?
# ! whare:
Were saals intact upon arrival?
Was there 8 COC with cooler?
Was the COC filled out properly?
Did the £OC indicate ACOE / AFCEE project? {if applicable}
Did the COC 2nd samples correspond?
Wera all samples packed to prevent bresksage?
packing material:
Woere alf samples unbroken and clearly labeled?
Were all samples sealed in separate plastic bags?
Woere all botiles for volatiles free of headspace?
Woere correct container / sample gizes submitted?
Is gample condition good?
Was client notified of problems? {spasify balow)

Date / Time:

Pue Date: »& \.\
Recelved Date/Time: 32> 19 ) O
Received Temperature: “

Matrix of each Sample:

m - - Mu.ﬂl.

Trip Blank
BMS/BMSD
Additional Sample Remarks:
Extra Sample Volume?
Limited Sample Velume?
Field pres’d for volatiles?
Field-filtered for dissobred ?
Lahb-filtered for dissolved ?
Raf Lab required?

MNatas:

# of each Container Received'
9ED ml amber unpres’d
8950 ml| amber w / HTI
~ BOOml amberw / H,50,

w 1L cubies unpres'd

= 1L cubies w f HNG,
1L cubies w / H, 50,

1L cubies w f NaDH + ZnAc
120 ml coli bottles

3 60 mi Nalgene
8 oz amber unpres’d
4 oz amber unpres’d
4 pz w { septa w/ MeDH
40 ml vials w { HCI
Other (zpecity)
Other ispecify)

Phone [ Fax:

log-in prooted by:

DATE / TIME:

TO BE COMPLETED IN ANCHORAGE UPON ARRIVAL FROM FAIRBANKS:

COOLER TEMF:

Form FOOArDE. T (Revised DI/08MT)

CUSTODY SEALS INTACT: YES f NO #/WHERE:

COMPLETED BY {INITIAL:




!

Ct CT&E Environmental Services Inc.

Laboratory Divisioh raerereress TSRS

Labﬂratﬂ ry AnﬂIYSiS H'Epﬂ-l't 200 W, Potter Drive
Anchotage, AK 99515-1605

Tel: {407) 562-2343
Far: (207 561-530]
Wb hitpeiwww ctessi com

Kim Nielson

URS Corpotation
3501 Denali St. #101]
Ancherage, AK 99503
Work Order: 1012194
Alpine/NFRA
Chient: URS Corporation
Report Date: May 11, 2001

Enclosed are the analytical results associated with the above workorder,

As required by the state of Alaska and the USEPA, a formal Quality Assurance/Qualily Control Propram is maintained tyy
CT&E. A copy of our Quality Control dManual that outlines this program ts available at your request.

Except as specifically noted, all statcinents and dala in this report are in confonnance to the provisions set forth in our
Cuality Assurance Program Plan.

If you have any guestions regarding this report or if we can be of any other assistance, please call your C1&E Project
Manager at {907) 562-2343

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

I Indicates the analyte was analyzed for but not detectad,

I Indicates an estimated value that falls betow POQL, but is greater than the MDL,
B Indicates the analwie is found in the blank associated with the sample.

* The analyte has excecded allowable limits,

GT  Cireater Than

D Secondary THlution

LT [ess Than
! surragate out of range

SGS  Momber of the SGS Ciroup (Sosiste Generale de Surveillancc)

200 W, Potter Dive, Anchorage. AK 99618-1606 — Tel: [907) 562-2343 Fax (207 561-5301
318 Peger Road, Fairvbanks, AK 99709-5471 — Tal: (207 474-8B656 Fax: (807) 474-9685

ENVIRONMENTAL FACILITIES I ALASKA, CALIFOARNIA, FLORITHA, ILLINDIS, MARYLARD, MICHIGAN, MIZSOURI, NEW JERSEY, OHIC, WEST %

=50




ctk CT&E Envircnmental zarvices Inc.
19 | - g g g e g e ]

CT&E Reft 1012194001 Cilent PO TA-PALD 0071 .G0-200
Client Name LIRS Corporation Printed DateTime Q51172008 16:28
Project Name/# Alping/NPRA Collected Date/Tine Q47272001 14:41
Client Sample 10 O LB 32002 Received Date/Time 042072001 1530
Matrix Water {Surface, BIT., Ground} Technical Director Steplien . Ede
Ordered By

Released BY 52 e ptn— e ¥

Sample Femnarks:

Allnwabe Pregs Aaalysis
Parirneter Resulis ML Linits Muilid Limitg Dt [hurc
Matals Daparktment
Calsium w1l 0500  mgl EPA 2007 QSN0 051D
[ron i7.5 00250  mg'L Ela 200.7 03P Q5]
Magnesium 203 00300 mel. CPa 200.7 QiMenL 0510401
Silicon 2.6 0,230 mgl. EPA 2007 oSl 05100
Sedium 347 d13% mg’l.  EPA 2007 GEAOT DS
Hardness as CalC03 329 200  mg'l ST 23408 0511401
Matala by ICP/ME
Potassium 2740 500 gl EFA 2003 QHOLO1 05801
HWaters Dapartment
Chloride 1324 500  med EFaA 3000 Q502401

Total Digsolved Solids 454 500 wgl  SMI0 25400 Q1ML



ﬁh CT&E Environmental wervices Inc.
LS WA A A A A

CT&E Ref.# 11 2194002

Client Name URS Carporation

Project Name/d Alping/NPRA,

Client Sample 10 J1-MBYI5-002

Matrix Water (Surface, Bif, Ground)
Ordered By

Client POs?

Printed Dale/Fline
Collected Date/fline
Beceived Date/Time
Technical Director

Released B:,'F. 4 F ;

T4-PATOT001_00-20¢
051172001 16:28

(4,/2772001
473072001

10:54
1530

Stephen C. Ede

Sample Remarks:

. Adlowahle Trep Aanalyuis
Parameter Regulls PO Units et Limits Dhartes Dt
Metala Department

Calcium 112 0500 megl. EPA 2007 050901 0510408
Iron 1i.8 0.0250 mwl  EPA 207 3400001 DEN00!8
hlagnesium 6.0 G.0300  mel.  EPAMHLY 030901 OS1000E
Silicon 2.4 0250 me'l EPA 2007 030901 O510404
Sodivm 421} 0.13% Ll EFA 2007 G301 DE00L
Hardness as CalC03 R4 200 mpfl SMIT2340B G541 E401
Metala by ICE/uS

Potassium 3020 00 ue'l FEA 2004 Q5000 050801
Waters Department

Chloride 11707 500  mefl. EPAINGD N5/201
Tirtal Disselved Solids 52R S0 mgl  SM20 25400 054010

£
L



‘1k CTEE Environmental warvices Inc.
’ WA A R A A A R

CT&E Refd 112194003 Client PO# TA-PAIQL001.00-200
Client Name URS Corporation Printed Pate/Thme O5/1172400] 1628
Project Name/# Alpine/NFEA Collected Date'Time 202001 1203
Client Sample 1D O1-MO9OG-0072 Recelved Date Time 43002001 15:30
Matriz Watar {Surface, Eff., Ground) Technical Director Stephen C. Ede
Ordered By

Relcased By _wgoef P e

Sample Fernarks:

Allwveruble Prem Anabvsis
Pararncter Hesulis PQL Linits Metlid Limits [Date Date
Matals Departmeant
Caloium 171 5,00 mgfl. EFA 20607 OSMAHKD] DE10001L
[ran 0.504 40250 mg/ll  EPA 2007 Q570001 0510/01
Magznesium 4.7 2.0500 mEl P& Z200.7 0801 057001
Silicon 1.40 0,250  mgl.  EPA 2007 OSALT GS0AE
Sodiun IR 2139 mzl  ERPAZNDT Q09401 D504H
Hardness az CaCO3 528 200 med.  SMIT 23408 TN Bl
Matala by ICE/MS
Potassium 3480 500 upl EPA 2.5 GROLOL 0588401
HWaters Department
Chloride 1ot 500 mgl.  BPA JHLD 0342401
Total Dissolved Solids G4 1 S0 megll  SW202540C 0501401



ct& CT&E Enviranmental oervices Inc.
o i el S A

CT&E Rel# 101219400 Client PO# T4-BATOI001 00-200
Clicnt Name URS Corporation Printed Dty Time 054152001 14:28
Froject Mamoig Alpine PR A Collected Krate/Time 04272001 1244
Client Sample D O41-M3907-002 Eeceived Date/Time 04730:2001 15:30
Matrix Water {Surface, E, Ground} Technical DHrector Stephen C. Ede
Ordered By

Released By =5 m

Sample Remarks;

Adlowenll Frep Anplysiz
Paramuler Resulis POL Utz hdeihod 1.irits Date Dl
Matalp Department
Calcium 132 0500 mgh EPa 2007 Q500000 051001
from 257 00250 mp'l EPA 2007 NS08 0510/
Magnesium 0.8 00500 mg'h.  EPA XH.T B5A0%A] 50001
Silicon 159 0.250 mgl  EPA200.7 Q50000 U001
Sodium £l .139  me'd. ERA XHLT N5 05710/01
Hardness az CaC O3 41k 200 mg'L SMILT 23400 a1l
Matals by ICE/US
Potassium 750 10wl EPA LR Q501N DEDEDL
Waters Dapartment
Chloride 675 500 mgl EPAIND 0502/

Total Dissolved Solids 474 000 mgf. SM20 25400 0570101

5]
[
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CT&E Rel#
Client Mamc
Project Name/#
Client Sample TIX
Matrlx

Ordered By

CTAE Enviranmental wcrvicas Inc.
WA A A i A

1012194005

URS Corporation
Alpine/NPRA
{1-Ivi9007-003

Water (Surfzee, Eff, Ground)

Clent PO#

Printed Date/Time
Collected Date Time
Recelved Dace/Time
Technical Director

Released By

T4-PAIDIGGT A0-200
51120010 16:28

(s 2772001

1230

043072001 1530
Etephen C. ¥dr

Sample Remarks:

. Aflowalily Pragr Adialysis
Parameter Hesuls FQL Units Methud Litnits Diate Dute
Metala Department
Lalcium 125 0500 mel CEA 2007 Qa0 057100
Iren 2.40 002540 gl ERA 2007 DHO01 G501
Magnesiver 196 GO0 ol ERA 00,7 0509001 057LGAL
Silicon 1.49 0,25 L EPA 2007 DEO9A1 050
Sodium 87 1,139 ma/L EPA 2007 IR | (a10ANL
Hardness as Calid i3 200 mgll  SMIT 0B 03/11401
Matals by ICP/M3
Fotassium Ry edi] s00 ugfll EPaA 200.8 Q5010 50801
Watera Department
Chloride 1.4 00 mwl EPAIOQG 05027010
Total Dissolved Solids 480 0.0 mgl  SM2Q 25400 GEN1AH

F-741
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Cl&E Environmental Services Inc.

_lﬂg_.ﬁnﬂ-.ﬂ E&Eg Ly r s sy

CLENT: Fﬁﬁm CTAE Reltmanca: _
Eaﬁnm& LaRSOM PrHONE VO (A0 Blof - D2 D eace_I o /
PROECT Mgine [N PRA 5™ NPRA iy
REPORTS TO: ' Sl ..
Kita Nielcen. Facnocipt ) e 3D Rl O] uw.‘
A G= Mo fw
MVWOICE T | GRAH W
P.O. NMEER: 74 - PAID | A D1, 00 2 N .m h &
LAB HO, SAMPLE IDENTIFICATION DATE TIME MATRIX M m m. a REMARKS
& pl-maaiz-oo2 diablity [W {3 [GIX[x]=
Ol- MA716-002 10:5% | | || X x| >
1-M990l -T2 ] 03 | | el el WP
) Ipi-Maa0r-o02 | | [jzz9t] | x* |
s )h-magor-03 [ [z iy | %% [ X
........_._......_/Bl
.J-..rlﬁ’
[—

() Date Time Raceived By Shipping Carrier: f Sampies Racarved Coki? (Croe) YES NO
WMMM&F\M& _.:m&m_ {0.00 Shipping Ticket N7 | Tampecatws °C: o o
Ralinquizhed By: (2) { Oz Time Raceived By Data Doliveribkes Redquinsd Chain of Custody Seal: {Choa)

Level | Lewelll  Lavel I} n._“m:ﬂv BROKEN ABSENT
Relngueshed By. (3} Date Time Recuived Anquegted Tumaround Time and Special Instiuctions: 2 el
g 1 FeLT Sl T e et ¢
Rednguished B: (4) a7 | Tme ?ﬁ‘ For ”
\\ &y \.wl.wu P/ :

200 W. Potier Cvive  Anchorage, AX 99518 Tel: (307) 582-2343  Fax; (307} 561-5301
3100 Poger Road  Fairbenks, AX 99707 Tei: (807) 474-8856  Fax: (907) 474-9685

Whits - Ratained by Lab (Project Fie)  Yellow - Ratumed with Reporl  Pink - Fained by Sampler
o7



Yax Na

Are samples RUSH, priority, or within 72 hrs. of hold time?
If yes have you done e-rmad notification?

Ara samples within 24 hrs. of hold tima or due deta?

If yes, have you sgoken with Supervisor?

Are there any problems (e.g., lds, analyses)?

Wara samplas preserved correctly and pH verified?

Has Praject Manager been naotified of problems?
Is this an ACOE / AFCEE / ADEC project?

print): .\.ﬂ.\w.w \w\%

rias i iThy ugagggﬂnﬂlbﬂﬂmn.}mnmm" il

Yox No

Iz raceived teimperatura 4 1 2°C?  Temp:

Thermomatar usead:
Was there an airbill, etc.?  Note ¥
Was cooler sealed with custody seals? Fax'd ta COE?
# { whara:
Waeara saals intact upon artival?
Was there a COC with cooler?
‘Was tha COC filled aut properly?

‘Did the COC indicate ACOE 7 AFCEE project? {if applicabla)

Did the COC and samplas correspand?

Were alt samples packed to prevent braakage?
packing material:

Wara ali samples unbroken and clearly iabaied?

Woere Bl} samples sealed in separate plastic bags?

. Ware ali botties for volatiles frea of hoadspsaca?

Individual contacted:

Woere correct container / sample sizes submitted?
Is samgpla condition good?
Was cliest notified of prablems? {specify below|

Cata / Tima:

Due Date: w..\h\nu /

Received Date/Time: ¢/3/ o

S5 2

Racaived Temperature:
Matrix of each Sample:
- ot \ — _mlnli

- -

i

Trip Biank

BMS/BMSD

Additional Sample Remarks:

Extra Sample Volume?
Limited Sample Volume?
Field pres'd for volatiles?
Figld-filtared for dizsatved
Lab-filtered for dissclved
Ref Lab requjred?

MNates:

# of sach GContainer Recgived:
950 ml amber unpras’d
950 mt amber w { HCI
500 ml amber w / H,50,
5~ 1L cubies unpres’d
£— 1L cubles w / HNO,
1L cubies w / H,S0,
1L cubies w / WaDH + ZnAc
120 ml coli bottles
£~ 60 ml Nalgensa
8 oz amber unpras’d
4 oz amber unpres'd
4 0z w ! septa w /! MeDH
40 ml vials w f HCI
Crther (specify)

|

1]

Other (specify)

Phona / Fax:

Log-in proofed by:

DATE { TIME;

TO BE COMPLETED IN ANCHORAGE UPON ARRIVAL FROM FAIRBANKS:

COOLER TEMP:

Forms FOOAD3. Y (Revisad 03/08/01)

CUSTODY SEALS INTACT: YES / NO #/WHERE:

COMPLETED 8Y (INTTIAL):



CT CT&E Environmental Services Inc.

Laboratery DiVision nessmerssemeossss o sss oo sssssrss s ssssss

Laboratory Analysis Report 200 W. Patter Drive
Anchorage, AE 9951 8-1603
Tel: (907 362-2343
Fax: (907 561-5301
Wb Birpfomww cteesi cong

Kim Nielson

URS Caorporation
3501 Denali St #101
Anchorage, AK 99503

Work Order: 1045315

NPRA Lake Recharge
Client: URS Corporation
Report Date: Aungust 31, 2001

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 Pragram is maintained by
CT&E. A copy of our Quality Control Manual that outlings thig program is available at vour reguest.

Except as specifically noted, all statements and data in this repott are in conforminee o the provisions set forth in our
Gualily Assurance Program Plan,

If you have any questions regarding this report or if we can be of any other assistunce, please call your CTEF Project
Manager at (907) 562-2343,

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

L4} Indicates the analyle was analvzed for but not detected.

E Indicates an estimated valoe that {alls below POL, but is greater than the MDE.
B Indicates the analyte is found in the Mank associated with the sample,

* The analyle has cxcecded allowable linits.

GT  Greater Than

I seeondary Dilution

I.T  TLess Than
! Surrogate oub of rang

S5GS  Momber of the SGS Group (Socicte Generale de Surveillance

200 W, Patter Drive, Anchorags, AK 99512-1605 -~ Tal: (907) 562-2343 Fax: (807 561-5301
3180 Peger Road, Fairkanks, AK 9370%-B471 — Tel: (907} 474-8656 Fax: (907} 4749685

EMVIRONMENTAL FACILITIES IN ALASKA, CALIFORNIA, FLORIDA, ILLINGIS, MARYLAND, MICHIGAN, MISE0OURI, NEW JERSEY, OHIQ, WEST Wi
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ctk CTEE Environrmental Sei vices Inc.
3 A A A ' e B S A R

CTA&E Ref# L A3 15008 Client PORE 4P A OG] 00220
Cllent Name URS Corporation Printed Drate'Time 083152001 1349
Project Name# NPRA Lake Recharge Collected Date/ Time 081202000 21:30
Chient Sample [T? 081201 MO906-01 Received DatelCime OB1472001 1115
Matrix Water (Surface, BT, Ground) Technical Director Stephen C. Fde
Ordered By

' Released IS ™ 2o psh— P e eom

Samnple Remarks:

Allowahle Mg Aoakysis
Paramegier Fesmlis PO, Llnits b el Limins aty Laae:
Matals Department
Calcium 2.7 Q100 mgl. LPA 007 DRI B2
Iron LR 0200 nEfl. EPAZOOT 082701 (R2ENH
Magnesinm 4.11 0100 mefl. EPA 2007 1T DE2TH
Silicon L5000 0500 mel. LERAZO0T ORATAN QRA27G
Sodium, (.21 100 mEfl.  EPRAZOOT QBT DRSO
Hardness as CaC03 6.0 200 mel ST 23400 QBT
Metals by ICP/MB
Potassium Gay 00 ug'L EPA 2008 DB OBA2RAL
Haters Dapartmeant
Chloride 152 G500 mpl. EPA 300D 051401
Total Dissolved Solids 136 2000 mg/L EWIZ0 25400 (1 500H

F.7c1



ctk CT&E Environmental Somvices Ine.
r WA A A A

CT&E Refd 1015313002 Client PO TAFAIOTO0] O0-20
Clicnt Name LIRS Carporation I'rinted Date Time OR/312001 1342
Project Name/# WPR A, Lake Recharg: Collected DateClme GBI 2001 2245
Client Sample 1 OR1201KI9907-01] Received DateTime GEA42001 11:15
Matrix Water (Surface, Eff, Ground) Teehnien! DMrector Stephen O Kde
Ovrdered By

Keleased By = . ? ¢

Sample Remarks:

Adlevacuble Pregs Al
Paraineder Hoesulrs POH. Limies olcthid 1.imits e [Jut
Matals Department
Caleinm 273 0.1 mp/l  BPA MHLT QET7] 082TI0L
[ren 00457 00200 me/l.  BPAIMNT LR QR/ZBAL
Magnesium 440 0000 mgl  BEPA 20T GaATAL QE2T0L
Silioon psoon 0500 mgl  EPA 20T GEATAN 0RZTOL
Sodium .58 1.00 [, EPA 2607 DEATHN OE2701
Hardness as CaCl 0.3 200 mgll. SMI7 2340 OBA001
Matals by ICP/mMd
Fotassivm B4 00 wgll EPA 200048 GRATOL OR28AL
Watears Departmant
Chicride 13.8 0.50¢ mgll.  EFA 3000 OB1491
Total Dissolved Solids 164 500 mgl. 520 25400 {81501



‘TE CT&E Envirenmental Sc.vices Inc,
* WA A A I e S i i A e

CT&E Ref# M 5315003 Clicnt PO T4-FAIRT0G1.00-20
Client Name URS Corparation Frinted DaterTime OB/ 172001 |25
Projeet Name/# NPEA Lake Recharpe Collected Drate/Time 0B/ 1372001 (215
Client Sample 1D QR1201M9%553-01 Receaved Date/Time 08142001 1115
Matrix Water (Sarface, Eff., Ground) Technical Drector Stephen C, Ede
Ordered By
Released By 2> A—-ﬂ-—u-&m-—--; --ni..'-'l":

Sample Bemarks:

#Mllowahle Frep Anaiysis
Parameter Beaults roL Uners Method Limits DPiaug Daic
Metals Department
Calcium 114 Q100 med. ERA 0T DT 082701
fron _ {203 00200 mgll  EBPa2ep7 U827 0828/
MMagnuesium 2.54 0.1H  mgt,  EPA 2007 084701 OR27701
Siligon T.500 1) 0.5 mel.  EIrA200.7 0%/ 1701 082701
Sodium 4.59 .00 mg/l.  EBPA 2007 0RO QBTN
Hardness as CaCr} EE A 20 mgl, SMIT 2340C 0830401
Matale by ICP/MS
Potassium Q0T 501 ug'l. EPa 2008 OBATAO1  ORSZRIOI
Katers Departmenb
Chlgride | 500 mgl. EPA 00,0 08/14:101

Total Drissolved Solids 5.0 500 mgl ShA20 25400 031541



ctk CT&E Environmental S vlces Ing.
L) W AT s T A

CT&E Ref.# 1015315004 Client POE T4-PAIO 100 L. 00-200
Client Name URS Corporation Printed Date/Time 033172001 (25
Project Name/# NPRA Lake Recharge Collected DateTime Q34372001 5:15
Client Sumple ID OR1301MBR15-01 Recelved Date/Time 0F/14/2001 11:15
Matrix Water (Surface, Eff., Ground) Technical Director Stephen C. Ede
Ordered By

Relessed By me

Sample Remarks:

Allowable Preq Analvsis

Paremeier Results PO Units Mecthod |.imils Dhate Dlate
Metals Department

Calcium 9.43 4.100 mg/l. El'A 2007 01701 GBS2TI
Iron 012 00200 mg/L EPA 2007 02700 032801
Magnesinm 2.27 4,100 mg/l. EPA 2007 GRATION NR2T0]
Silicon 0500 U 0.500 mg/L Ei"a 2007 08T DRI
Sadium 392 1.00 mgl, EPA 200.7 AT 0BG
Mardness ag CaC03 329 200 mg/l. SMIT 23400 Q83001
Metals by ICP/ME

Potazsiom 508 500 ugfl. EPlrAa 2008 ORATA O8rxgal
Waters Depaztment

Chloride 118 4500 mgl  EPA L O3/ 14501

Total Rissolved Solids 90.0 5000 mgTl  SM20 25400 HR 1501

F-TG



‘1& CT&E Environmental Saivicea Ing.
. WA B b wi i A i’ A S S i

CT&E Refl# 1015315005 Client PO# T4-PAIGIO01.00-200
Client Name URS Corporation Printed Date/Time 08/31/2001 1125
Froject Name/# NPRA Lake Recharge Coltected Date/Time 087132001 3:20
Clieat Sample ID 0813018991502 Received DateTime 037142001 11;15
Matrix Water (Surface, Eff., Ground) Technicel Director Stephen C. Ede
Ordered By

Released B}F A ;:3 -
Sample Remarks:

Aliowable Prep Anulysis

Parameter Rexults FGQL Unils Method Limits Dt Dste
Hetnls Department

Calcium %34 {100 mg1. EirA Z2083.7 OBS1701 Q820
Iron 0,302 00200 mgl. EPA2007 QBZ2701  OR/2801
tagnesinm 2.4 G100 mgl.  FRAZOOT Q8T ORZ701
Silicon 0500 LS 0500 megl  EPA 2007 DTN G20
Sodivm L] 100 mgd. CPA200.7 OBITTOL ORiZTIG
Hardness as CaC(3 36 200 mgl EhA17 27400 [LLAE N
Hetnla by ICP/M3

Fotassium 500 300 wpl. EPA 2008 031700 QR4
Waters Department

Chloride 1.8 0500 mgl.  EPfA D0 {UB14501]
Toial Dissobved Solids 25.0 0.0 mgll  SM20 25400 {1501



F-T1

‘T CTAE Environmental S« vlces Inc.

e S S A A AR A S B .

CT&E Rely IR5908 Mutrix Spike Printed Date/Time 0004/200) 7:58
Frep Batch
Methad
Date
Cheiginal
Matrix Water (Surface, Eff., Ground)
QO resulls adtect the following productien sanples:
POESZIS000, IO 15002, 1005315003, 1015313004, 10153150035
Paraneter et ndw Rew RO g b Dt
Waters Department
Nitrate-N ME 05000 386 31 (80-120) 4.51 mg/L 0B/14/01
Raich WIC 2494
Methpd LiPA 3000
Instrument

[rionex [YX-300 HPLC




ctk CT&E Environmental Se. . ices Inc.
. WA B A i N A

CT&E Rel.# 186556 Matrix Spike Printed Date/Time  04/04/2001 7:58
16557 Matrix Spike Duplicate Erep ;*“:I" , MNX 0134
(94 []1]
Date 081772001

Original 1015315001

Matrix Warer (Surface, Eff, Ground}

Q0T el ls s ek the following, produclion samples:

1005315004, 1015315002

Parimeter [ 1:: :IT: I:IL :rﬂ :It{._-l:L ;1: ]l:' i;[w M]i-‘: :i{::n KI'D ]].?111 151 ?\I::h: In | ;III';‘: :rll}lm

Metals Dapartment

Calcium Ms o 207 38.0 103 (70-130) 10 mpfd. 082701
Mu0 376 100 i {<24) 10 mp/l.  O82701

Magnesivm MY 411 13% ¥¥ L T0-130 1 I mg/lL. 082701
MK 137 95 B {T20) W me/l,  G8/270]

Silicon ME 05000 102 100 {70-130 I mpfl,  08/27/01
MED 0.1 100 i (<20 0w, OR2701

Sodium M5 62] 16.] B3 (70130 [ mgft,  08/27/01
ML 15.9 97 I (=20} W mgd. 082701

Batch ML is74
Methas! EJA 2007

Instrument TIA VPwvire 11101 P2

F-7it




‘1 CT&E Environmantal Services inc,

WA T AT N

CT&E Ral ¥ THAETE Matrix Spike Printed DatefTime 09404/200) T:58
Prep Baich MXX 9134
Methacl
Drate (8702001
Ciriginal
Matrix Waler (Surface, EfF, Ground)

O resu s alfect the following preduction sanples:

IGL53N5002, 1015315003, [QTS305004, 10015315005

] € niginat il Tect s Pl ) Rt o | Annlvrs
Parametel ersult Reenll Recor Lamit: RED [irmit: Amount |}u.rl;!}
Bateh b 1727
Method LPA 2008

Insirumment Parkin Rlmer Sciex 1CP-MS 13

Motals by ICE/MS

[




y. 9

CT&E Envircnmental Services Inc.
A A A ke R Y A A R A

CT&E RefH 166575 Matrix Spike Printed Date/Time  (9/04/2001 7:58
IBOSTH Matrix Spike Duplicate Prep TI:II:Ih \ MXX 9136
[14]
Date R TA001
Original L0ES315002
Matrix Water {Surface, Eif., Ground}
G RGe MND gy e
Metals by ICP/MS
Manpancse [ F Q08 9130 1000 ygl. 0828701
W51 Bo} §9 2 (=} 1000 ue/l.  DBAZBDI
Copper b Ly 1 (70-130) 1000 ugl.  D3/28/01
MG 875 87 4 (=20) 1000 g/l OB/28/01
Zine ek ¥4 99 ({70-130) 1000 v/l OR/28/01
SR 44 ! 3 (=207 100G upedd. 082841
Vanadiumn M 382 89 (70-130) 1000 ug/l.  08/28/01
R 859 Bo 3 {<20) 100G ugd,  D8/28/01
Thalliwm K5 QS0 04 {01303 1010 oA, OB2RAI
BRI 921 91 3 {=21) WO up/L 082801
Sodium & EB700 160 { 78-130) L0000 ug/l. 08428401
hS1} FSS00 92 5 (<2} 13000 u/l. 0828101
Silver % 192 96 (70-130 } 200w/l OR2R/01
SRt 1.3 93 2 (=20 200 g, 082801
Selenium 55 447 95 [ T0-130} 1000 ugdl,  08728/0]
SR gLy a2 I (=20) 10400 ugsl.  DR/ZB/D]
Polassiom M5 BB 100 92 {T0-131} {0000 ue/'l. D3/28/00
SR G630 B8 3 (=20 10000 ug/T.  08/2870]
Nickel ik i 9 T30 1000 ugll.  OBFZB/DI
RSN Biih 87 4 (<) 1000 ug/l.  0BF2B/OI
Molybdenum SR 961 95 {70.130) 1000 ug L. 08/28/01
kS 931 o3 30 (<20 1000 e/l OB/28/01
Cadmium M5 479 06 (70-130%) 30 ug/L  OB28/01
MR 453 2 6 (=20} 300 ugn,  OB2BDI
Lead b 951 95 (70-130} 1000 ugl.  08/28/01
R 924 93 330 1000 g, OB/2EM
Magnesizm ME 14300 99 (70-130) 10000 ugfl,  OB/2E/0I1
S 13700 9] 6 (<20) 10000 ug/l.  0B/28/01
Arsenic M G4 1 (T30 1000 up/L 082801
MK 856 g4 3 (20 1000 pg. 082801
Aluminum K% 967 ¥ T0-130) 1000 ugdl.  08/28/01
Ml e g 5 (=20 1000 ugd.  HR2EMN
Berylliam M5 355 B (70-130) 402 ug/l.  0B28/01
A 349 87 I 20 407 g/ D828
Antimony M Y3l 85 (70-130) 1000 up/L 03728401
K5I o914 91 4 (<20} 1000 up/. 08/23/G1
Calcium ks 37500 W1 {70-130) 10000 ugl.  08/28/31
M5 6100 86 4 (=20} 10000 gpd.  08§/28/01
Lhromium M 938 94 {70-130) 1000 g/l 08/28/01
N MS1) 915 92 3 (=20} 1000 ug/l,  08/28/01




y.

CTAE Environmental Services Inc.

L AT A A

CT&E Rel 186573 Matrix Spike Printed Date/Fime  (9/04/2001 7:58
186576 Matrix Spike Duplicate Frep  Batch MXX 9136
Method
Date 08/ 17:2001
Criginal [OFS313002
Matrix Whater (Surface, BIT, Ground}
Farameter : r;f’ri:;.ll n?:l.'“ nlff,v Mﬁ{nr:::] ©oww iij:;l:s ?:;ljfjn: ;ﬂ;ﬂw
Matals by ICE/MES
Cobalt hd & 913 Y2 {70-130) 000w/l 08/28/01
(BTN 88z g 3 (=20) MM pel. 03/284))
Iron M 1040 104 { 70-130 ) 1000 ugll,  0B28/01
TR G2y 92 12 (<20) 1000 ug/L  08/28/01
Barium M& 1110 100 (70-130) 1000 ugfl.  08/28/01
MDD 1040 93 7 (=20) 1000 ug/,  08/28/01
Batch MMS 1727
ALethagl Elva 2008

Instrument  pogkin Elmer Seiex 1OP-MS P3




‘T CT&E Envirenmental Services Inc.

WA A A

CT&F Ref# ILRGLN Matrix Spike Printed Date/Time 0904/2001 7:5%
38868 Matrix Spike Duplicate Prep Batch MXX 9184
Mathoil
Date 0R/275200]
Original 10153 1500
Matrix Water (Surface, Eff., Ground)
QC resulls sifvet e following production samples:
POISSIS00, 105315002, 19153315003, 1015315004, 10153159035
Pasameter e i e i RED e Dt
Matals Department
Iron My 0570 1.00 94 {70-130) Eamgff.  08/28/0)
MSI 1.01 95 1 (=20} Emg/lL  03/28/01
Batch MIP 1574
Method LA 20007

Instrument TIA Eoviee 1D ICP P2

Fa




y.

CT&E Rel#
Clicaf Naime
Froject Mamaeli
Mlatrix

CTEE Envirenmeantal Services Ine.
A A AR AT ' R R

386303 Method Blank
URS Corporation

NPEA Lake Rechurgy

Water (Surface, LY., Ground)

Printed Date/Time

Frep Batch
Methail
Date

G9Gd2001 7.57

CHZ pesults aitect the Jollewing peaduction samples:

T3 05001, 1015305002, 1015315003, §015315004, 1015315005

Anulysis

Parameter Rosalts ML Linits [ate
HWaters Department
Bromide 0.500U (. 500 mg/L. 08714401
Chlaride 0.0928F 0300 mg/T. 081401
Fluoride 0500 U 0500 G 0814101
Mitrate-™ 0500 10U 3. 500 mg/l. (814001
Mitrite-M 0.500 1) {500 w1 oxiram
Orthe Phosphate-1* 0,500 U 0500 b1 0d/14:01
Sulfate 0.500 U 0,508 mg/1. HE 140

Batch WL 2494

Methiad 1A G040

[[TE T TTTTTS Tt

F-71

Thines [M300 HMLC




cth CT&E Envirgnmental Services Inc.
v A i S

CT&E Rel# 186304 Lab Control Sample Printed DatefTime 09:04/200] T.58
I'rep Batch

Client Name LRSS Corporation Method
Project Names# NPRA Lake Recharge Date
Matrix Water [Surface, Eif, Ground)
O resalls wilect the dollowing productan samples:

IGLS3 LS008, 1015315002, (015315003, 1015315004, 1015315005

(H: LORALED R’ Spiked Analysis

Parameter Resnlts Hoowy 1.imils [LFPL Limuily_ Aoy Cials
Bromide LCE 950 ] {90-110) 1¢ mp/l 08714401
Chloride LCs  9.4] 54 (90-11107% I mp/l 08714401
Fluoride LCS  9.5% 96 (90-110) 10 me/l D8/140]
M irate-M LCS 206 a1 (90-110) 2.26 mp/l 08/14/01
B pkrige-iy LCS 2358 78 (90-114 305 mel DEA14/04
Ortho Phosphale-§* LCS  2.83 87 {90-110 ) 3.27 myl. O8/14/01
Sultate LCY 418 a2 (o0-110) L3 mg/l. O/14/01

Raich Wi 2444

Method LPA 3000

Tustrument Tronex BX-300 H101L,0




‘1 CT&E Environmental Services Inc.

CT&E Rel B IRaOuT Lindigested Duplicate Printed Date/Time 00/04/2001 7-5%
Client Name UES Corporatioo Prep Batch
Project Name/i MERA Lake Recharge Methend
Grriginal Date
Matrix Waler (Surface, Bff., Ground)
OO resules aiTect the Tolkowip prodeclion semples;
1015315601, 112315002, 10E53 15003, 1015315004, 1015315003
Purumeter iy ol RI'L it Bt
HWaters Department
Sulfate 549 0314400
Bromide 050U 0314501
Chloride 0817 081440
Fluoride 0.500 1) 08/ 1401
Mitrite- 05000 T ERF]
Mitrate-M O.500 1) Q23R I (=200 G LR
Ortho Phosphate-1? 0.500U R 14800
Batch Wi 24q4
Methuol 2l A 3000}

Tustrument [igmex TRX-300 HPLC
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‘T CT&E Environmenta! Services Inc.

L A A A A Y A O A A I

CT&E Ref.f
Client Name

Mraject MNamed
Matrix

386231 bdethod Blank
TIES Corporation

NPRA Lake Recharpe
Water (Surface, Eff,, Ground)
OHC results adFec e Jalluwing produstion samples:

Frintcd Dake/Time
I'rep Batch
Methad
Date

O204/2001 7:57

1013313000, 1015515002, 1015315003, 1015315004, 1015315005

Aralysis
Parameter Resuliz PO Units Dhate
Watars Departmant
Total Dissalved Soiids sou 504 mg/1. UB/15/01
Batch WAL 3042
Meihod W20 25400

Instrumem




‘1k CT&E Environmental S:arvicus Inc.
i L e g g g g g g g e e

CT&E Rel 386252 Lab Control Sample

Printed DateTime  09/04/2001 758
Frep Batch
Client Mame LIRS Corparation Methadl
Froject Name/d NPPRA Lake Recharge Bate
Matris Warer (Surface, EfF., Ground}
CHC resules aftect the Tollowing praduction samples:
TOISII5001, 1013318002, LOVS315003, 1015315004, 1015315005
[0 [t LESNUS0 RID Sjpikod Analysis
Paratneter Hesults e Lamits L L rmits Amnunt e
Total Dissolved Solids LCE 224 117 {75125 214 mgl, 6871501
Batch WAT  d1lZ
Method SMZ0 234000
[nstrument

r-TG!




‘T CT&E Envirenmental Servicas Inc.

F70

CTA&L Ref.4 JE6Z53 Duplicate Printed DatefTine 090452001 758
Client Name LRS Cotporation Frep Batch
Project Name/# NPRA Lake Recharge Method
Oripinal 1015315001 e
Matrix Water {Swrface, Eff., Ground)
L results atfvcr the Molkee g preodaclion samples:
TOUS3T50010, MHA315002, A3 15003, 1015315004, 1015315005
Caipsal L ; 7L Sokalynin
Paramercy Result Rt R L it Dare.
Waters Department
Tatal Disselved Saolids 136 134 2 (=253 08715401
Batch WAT 3112
BeLcthnd SM20 2540(
Instrument




£1 CTA&E Environmental Sevicas lnc.

e A A S R S A A

CTAE RelH 80554 Bgthod Blank Printed Bte/Time 095042001 7:57
Client Name URS Corporation Prep  Batch MXX 9134
Project Namel# NPRA Lake Recharge Metho
Matrix Water (Surdaee, BIY, Ground) Date 08172001
QU reaults affect the fellowing production samples:
IOI53 05001, (013315002, 1013315003, 1015215004, 1015315005
Anabyysiz
Parameler Resulis POL Lleits Date
Matala Dapartmant
Caleium A LHIR 0. 1006 mg’L 271
Magnesivim 1oy 0100 gl 2T
Silicgn a0 U 0,500 mg/l. U827
Sodium IWHILE 1.00 mg/L 0827401
Barch MIP 35T
Mlethand Bl A 20T
Tistrumme il TA Envare 1EIC 172




y.

CT&E Envirenmental Services Inc.
W A N AR AN O

CT&E Ref ¥ JB0535  Lab Control Sample Printed DateTime 09042001 7:58
Frep Baich % Y &
Client Name VLS Corporation Method
Project Named NPRA Lake Recharge Date ORI N 200
Matrix Wader {Surface, Eff, Ground)
QC resaley adTocr the Erbluwing, productien samples:
EQLSILS00L, 1013315002, 1013315003, 1013315004, 1015315005
[K: Bl LOSILCED R+ Spiked Analysis
Paramcler Resnlls Recow 1.imils KIPL} [imils Aoy Dials
Silicon LCS 986 Cpp {B5-115) 16 me/l. 0872701
Batch M1 3574
Methal EPA 2007
Instrument TIA Coviee I ICP P2
TOTAL METALS AMNALYSIS
Calcium 25 9795 o3 [ B5-1157% 1 mp/E 0827401
Magnesium LCs 955 Gh [ 55-115) 10 mgl.  O8/27401
Sodium [L5 964 4 [ 83-11%) 16 mpl. QBT
Butch M d574
Method LA 2007
Inxtrutment TrAa Bovoe INICEP P2
a




y. N

CTEE Envircnmental Services Inc.
Lt e e e e g e g ]

CT&E Hets 3EHGB3 Undigested Duplicate Printed Date/Time  (9/04/200] 7:58
Client Name URS Corporation Frep Barch
Project Name/H MILA Lake Recharpe Method
Originul
batrix Drrinking Walgr
Q0 resules arfeet the Tollowing proulaeiion smnples:

1015393001, 101583 15002, 1013315003, 1015313004, 10753130035
Paramter ‘:{’: iﬂ::l R{:;:.I'IT RIPD If:-.ﬁ :5 g:ta:}rm
Zirconivin ooy 082701
Manpranese 0507 082701
Molybdenuin o400 U 08/2701
Mickel 00405 L 0&/27001
Folagsivm 4001) 03/27/01
Selettium G200 U {18/2740)
Silver 0G40 1) Q8210
Strontivin 00584 JRF2 TN
Magnesivm 2.3% OB2T0
Zinc 00347 U210
Silicon T U827
Wanadiwmn Go2e0 U ORI T
Barium 00127 ORI
Sodium 340 O8/27H
Lead 200 U ORITTINN
Arsenie N LR Q2701
Beryilium (00400 U (82701
Boron .90 082701
Alaminum 200U 0812701
Copper OO400 L 082701
Calcium 4.99 0R/27:41
Chromium C.o400 L) 0827101
Cobalt Goz200 00 GB270E
Cadmiuns 0200 U (R2T0T
Iron 2.91 2.91 (2701
Anlimony 0200 U QE210

Batch MIE 3574

Methol LEA 200.7

lustrument TIA Enviro 1SR P2

F-rn
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CTAEER RetH 386570 Method Blank Printed DaterTimne O 2001 T.57
Client Name URS Corperation Prep  Batch MXX 4136
Project Names#¥ NPRA Lake Reeharge Method
Matrix Water (Surface, B, Ground) Date ORS00
CH pesults afieet the follewing produsctinn samples:
1013315001, 1S3 3002, 1015315003, 1015315004, 1015313003
Analysis
Paramelar LT [ PO itz Drate
Phosphorus s a0 ug . E/28/01
Ratch MMS 1727
Method 1A 240N
Lastrument Pesrloin Ehege Seiex I01-RMS P3
Motzls by ICE/MS
Aluminum 20U 2000 ugl. OR/2R/0]
Antimony 1.A0L .50 ug'l {8 TH]
Arsenic 1501 1.50 ugl. (EI2ED]
Barium aonn 3.00 g/l (K281
Beryllium 0400 1] {0.40H) ugd. UH/28/H
Cadmium IRLRD] O0.10H) ugl. (RIZRAD)
Calcium Hou S0 ug/l. OR/28:401
Chromium 45011 4,50 ugdl. (ES2RD
Cobalt 400U 4,00 ug/l. OR/ 28]
Copper G800 T 0500 upsl, DB/ 2801
Iriin 25U 23 ugl. 0%/ 28]
Lead 04001 400 ul. DR/2R01
Magnesium S{H} 1 50 ug/l. 08/28/M
Manganese 300U 3.00 ug/L OR/28/01
Molyhdenum 1001 10.0 upfl. 0Ef28/01
Mickel 200U 2.00 ug'l U8/28/01
Priassium SO0 AT a0 upfl. NE:28:01
Saleninm 200 L 2.00 ug'k (82801
Sodium 500 1] 4{t wg 0B 28501
Fine 20001 200 ugil. DR/2B/01
Silver 2301 2.50 g/l OR8]
Thallium 0300 U {0,300 ugl, (828401
Yanadiom 54001 5.00 ugdl. NEs28/M
Hutch MMS 1727
MEcihiond LA 2040E

Tnsirpnment

F-T1

Prerkin bamgre Scies TOP-MN 1
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CT&E Environmaental Secvices Inc.

A A Y

CT&E Ref # 386371 Lab Control Sample Frinted Date/Time  09/04/2001 7:58
Batch MXX Q134

Client Mame TS Corporulion Method
Project Mame/s NERA Lake Recharpe Datc 081772001
Matrix Water (Surtage, B, Gronind)
QU reaults atfect the Gollowing production samples:

I0153 L5008, LOI5313002, 1015315003, 1015315004, 13153 15005

L1 et LCaAL51Y RED Spriked Analysis

Parameter Rizsmles Rece Limits RPLI Linits Amaunl Late
Chromium LCS 491 oo {83-115) 1600 ug/l. 082801
Aluminum LCS 058 o { 85-115) 1000 up/l  0B/28/01
Antimony 1.CS 958 G {85-115) 1000 a1, DERIEAT
Arzenic LCE 438 e {85-115) 1060 ug/l. OB/28/0]
Barium LCS 958 a9 { 85-115) 1600 vg/l.  OB/2B41
Eeryliium L.CE 182 95 {85-115) 402 ug/l. 08281
Melybdenum LCS 241 24 {85113} 1000 v/l 08/28/01
Zinc 1.CH 944 & {B5-115) 1000 wpfl.  OB/28/41
Yanadium LCS 923 o3 [B5-115) 1000 upfl.  08/28/01
Thallivm LC5 927 ol [ 85-115) 100 ng/l. OBA2EDT
Sodium LCS 9770 98 [ E5-115) 10000 up/l. DB/28A31
Silver LCS  1%% o3 [ B3-115) 200 ugdl, 08280
Selenium L.CS 974 T {85-115) 1060 upfl.  OB28/01
Potassitm LCS 020 a0 [ B5-1151% 10000 up/L  08/28/01
Cadmium iLCs 4B0 L (85-113}) 500 ogfl.  08/28/01
Mickel LCE 957 a6 {85113} 1000 upfl. 082801
Calcium L.CS 9970 100 {B3-115}) 10000 ugd. 0828401
Blangancs: LCE 940 a4 {83113 1600 ue/l. O8/28/01
Mapgnesivm LCS 9760 VL] (§5-113) 10000 yed.  OB/28/1
Lead LCS 949 a5 (85115} 1000 wgf.  0B28/00
Iron LCs 9587 ECH} (83112) 1000 ue/ll.  OB/28/0I
Copper LCS 955 GG { B5-115} {000 wgfl.  0OB/28/01
Colali LCS 933 B { B3-115} 1000 wel.  08/28/01

Bateh MKA 1737

Methad L 200.8

Istrument Perkin Llner Seicx ICP-MS P3
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CTA&E Environmental Sevices Ine.
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JRRTE] Undigested Duplicate

CT&E Ref.é Printed Date/Time 7:58
Client Name LIRS Corporation Trep Batch
Froject Name/t MERA Lake Recharge Method
Original 1013412004 Date
Matrix Prinking Waler
CRC pesttlls adfoct the Tollawing production samses:

POTS3TS000, 1G53 3002, 1005315003, 1015315004, 1015315005
Parpmcter [;;I::;T::I“rll l{?:ulll RED Il::;li?s g::i}lm
Magnesium 5310 1 OB/ 2801
Manpancse 530 2 GRITRI
Molybdenum 10.0 U 0 ORi28I0
Wickel 2oeuy i.08Y | OB/28
Plhosphorus 0o u OR8N
Seleniom PAUIRN) 2000 -1, 160 OB/28/01
Silver 250U 25 (8,281
Lead 0484 43 O8/28/01
Barium REE: a4 3 {2801
Sodium £170 2 OB/2E0
Potaszium HE0 ] OR/2801
Trun 305 1 0812801
Copper a0 0 ORI
Cobalt 4.00 U a UB/280
Chromium 450U 450 1] 32 ORI
Caleium 31800 1 UB/2870
Beryllium 0400 L 0400 1) =200 URIZRI
Arsenic 15.9 15,7 1 (828131
Antimony 1.0 U 100 1) 14 R/
Aluminum ooy -1 OB/28/01
Vanadium 500U -9 5 OB/28/01
Zinc 801 2 (82801
Cadmium 2,100 1 {100 1 =33 {I8/28/01
Thallium 03500 L 0300 U =5 {8/28501]

Ealeh MRS 1727

Method ElA 2008

Lastromend Perkin Lhner Sciex HCiP-ME P3
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CT&E Rel# 3586TH tdethod Blank Printed DateTime 042000 7:57
Client Mame LIRS Corporation Prep Baich MM 9|84
I'reject Namely NERA Lake Recharee Method
Matriz Water { Surface, Bff, Ground) Date (87272001
O resulds alfiect the Tolkveing production samples:
WOT3315001, 1015315002, 1013315003, 10153150, 1015315005
Analysis
Parameter Besuliz T, Units Diate
Matals Department
Iron 0.0200 L 0.020 gl OR8]
Butch MU 3575
Method EirA 200 7

Ingirmnent TrA Enviro WICE 172
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CTXE Ref# 38867 Lab Control Sample Printed DatefTime (ENOM2001 7:58
Frep Ratch MXX 2184
Clieni Name LIRY Carparation Method
Project Namef# NIMRA Lake Recharge Date 0827720010
Mairix Water {Syrfazy, Eif, Groumd}
QU results allieet the fedlrwing production sanples:
IGISS 15001, 1013315002, (13315003, 1015315004, 1015313005
. Pt 1SR Ry Spiked Analyzis

Parameter Results Recow Limits ien Limuts At [alz
TOTAL METALS ANALYSIS
iron LS  0948] A (R5-115) I mpil. 0828401

Batch Mip 3375

Bethod EPA 2007

Enstrnment TIA Enviro 10 1CP P2
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CHAIN OF CUSTODY RECORD
CT&E Environmental Services Inc.
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GLIENT: C < Loew

1915315

CTRE Hetarencs:

NVQL_}EEP.._F ey Si ( ]
COMNTACT: ﬁ.ﬂ_..._.j N pm.ﬂ..‘w‘..vj PHORE MO Hﬂmf Nm_...bﬂ,l ﬁn\ﬂ PAGE OF
PROJECT: o 60 a (L Rechonge.STE NPRA ok en Ne. St Lat 13»_ T l&
REFORTS Tt N m o S : m ﬁ
iren NIELSEM FAx 0 (PG5 S~ o118 I [6) p @ /&G
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A AR E d
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() jodaol MAT1s-vr | #B30bi|ssao| Wh [ 3 la | X x| x (¥
@g__ _ (e .
ectedFeling Dale Time Recetved By Shipping Carmier Samples Received Cokd? (Cine) <mwnu NO
Q&N Nmu\uﬁu aYs Shipping Ticket No: Temperatura °C: ..N Q ﬁ.l.\k
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N
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Complated by isignh / 'y

SAMPLE RECEIPT FORM

Are ssmples RUSH, priority, of within 72 hrs. of hold time?
If yes have you done e-mai notification?

Ara sampies within 24 hrs. of hotd time or dua date?

If yes, have you spoken with Suparvisor?

Are there any problems {e.qg.. ids, analysas|?

Were samplas preserved correctly and pH verified?

| _
Hes Project Manager been natifiad of problems?
this an ACOE / AFCEE / ADEC project? e
il 8 data package be required? leled -

thia is Tor PWS, pr PWSID.

s thara 8 otthia project?

’ \\..”_. um_.nuvuiw §&§

rEEERE TThe qanﬁiinaxﬂuwanil?qtbn_ﬂm?bmnmm" e iatedd

Yo No

individual contacted:

Is recaived tamperatura 4 1 2°C? Temp:

Thermmomatar used:
Was thare an airbill, atc.?  Nate #:
Was cooler saplad with custody seals? Fax'd to COE?
# [ whera:
Were sesls Intact upon amivat!
Was thera a COC with coater?
Was the COC fil'ed out proparty?
Did the COC indicate ACQE / AFCEE project? (if applicable)
Did the COC and samples corraspond?
Ware elf samples packed to prevent braakage?
packing material:
Were ail samples unbrokan and clearly labelad?
Woere all samptes sealed in separate plastic bags?
were all bottlas for volatiles frae of headspace?
Ware comect container / sampie sizes submitted?
ts sample candition goeod?
Was client notifisd of problems? (spacify betow|

Date [ Time:

ereewe 1013315

&/z+fo,

Due Date:
Received Date/Time: _mm\&mun s
Receivead Temperature: 2. 8% -
Matrix of each Sample:
“ - w - .Wuu.
Trip Blank
BMS/BMSD
Additional Sample Remarks:

Extra Sample Voluma?
Limited Sample Volume?
Figld pres’d for volatlles?

l

Field-filtarad for dizaclved ?
Lab-filtared for dissolved ?
Ref Lab required?
Notes:

# of each Container Recefved:
950 ml mmbar ynpras’d
950 ral amber w / HL
500 ml amber w { H,50,
5 1L cubias unpres’d
=~ 1L cubies w / HNO,
1L cubies w / H,50,
1L cubies w f MeOH + ZnAc
120 ml coli bottlas
2~ 80 ml Nalgere
B oz ambar unpras'd
4 oz amber unpras'd
4 oz w / sapta  w { MaOH
40 ml vigls w f HCI
Other (spacifyl
Othear (spacify]

)

1]

Phone [ Fax:

Loa-in proofed hy:

DATE / TIME:

TO BE COMPLETED IN ANCHORAGE UPON ARRIVAL FROM FAIRBANKS:

COOLER TEMP:

CETONY SRALS INTACT: YES FNO  #/WHERE:



Appendix C
Plots and Graphs of Water Quality Results



Surface Water Elevation at NPRA Lakes, 2001.
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Ice Thickness (ft)

Feb-2001

Ice Thickness at NPRA Lakes, 2001.
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pH at NPRA Lakes, 2001.
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Conductivity (ms/cm)

Conductivity at NPRA Lakes, 2001.
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Dissolved Oxygen (mg/l)

Dissolved Oxygen concentrations at NPRA Lakes, 2001.
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Temperature (deg. C)
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Temperature at NPRA Lakes, 2001.
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Turbidity (NTU)

Turbididy at NPRA Lakes, 2001.
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Total Dissolved Solids at NPRA Lakes, 2001.
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Cl (mgll)

Chloride Concentrations at NPRA Lakes, 2001.
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Hardness as CaCO3 (mg/l)
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Hardness at NPRA Lakes, 2001.
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Si (mg/l)
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Silicon Concentrations at NPRA Lakes, 2001.
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Fe (mg/l)

Iron Concentrations at NPRA Lakes, 2001.
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Potasium Concentrations at NPRA Lakes, 2001.
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Sodium Concentrations at NPRA Lakes, 2001.
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Magnesium Concentrations at NPRA Lakes, 2001.
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Ca (mgll)

Calcium Concentrations at NPRA Lakes, 2001.
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Appendix D
Water Quality Data Collected during 1999 and 2000



From MJM Research, January 2000: Fish Utilization of Lakes in Eastern NPR-A during 1999.

Lake Date Cond DO | Temp Cl TDS Hard Ca Mg Na
pPH | (mS/cm) | (mg/l) | (C) [(mg/L)| (mg/L) | (mg/L) | (mg/L) | (mg/L)| (mg/L)
M9906 07/15/99 825  0.1997 9.9 13.0 13.8 112 856  26.9 4 5
M9907 07/15/99 83 0.1993 9.88 13.2 13.3 116 84 254 4.3 5.4
M9913 07/12/99 7.37  0.0859 9.82 139 11.9 55 32 9.2 2.1 3.9
M9915 07/13/99 758 0.0887 9.76  14.7 14.1 61 32.8 9 23 4.1
From MJM Research, November 2000: Fish Utilization of Lakes in Eastern NPR-A 1999-2000.
Lake Date Cond DO | Temp (o] TDS Hard Ca Mg Na
pH | (mS/cm) (mg/l) | (C) [(mg/L)| (mg/L)|(mg/L)]|(mg/L)]|(mg/L)| (mg/L)
M9906 (07/15/00 8 0.223 10.6 9.9 21.2 134 89 274 5.1 9.7
M9907 07/16/00 8.15 0295 112 114 32.0 164 111 35.5 5.5 11.9
M9913  07/20/00 8.6 0.192 112 111 8.2 136 87 289 3.5 7.2
M9915 07/21/00 7.8 0.204 9.8 1438 23.5 156 69 212 3.9 10.1
From Phillips Alaska, Inc., December 2000: 2000 NPR-A Lake Recharge Study Results.
Lake Date Cond DO* | Temp Cl TDS Hard Ca Mg Na
pPH | (mS/cm) | (mg/l) | (C) [(mg/L)| (mg/L) | (mg/L) | (mg/L) | (mg/L)| (mg/L)
M9906 8/15/2000  -- - 1154 7.4 15.6 136 86.0 27.6 4.2 6.1
M9915 8/15/2000  -- - 1183 6.4 14.1 88 321 9.0 23 3.8

Note:

indicates the parameter was not reported

* indicates dissolved oxygen was measured as % saturation and converted to mg/l using
recorded temperature and an assumed barometric pressure of 760 mmHg.
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