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EXECUTIVE SUMMARY

As acomponent of the Lower Colorado River Multi-Species Conservation Program (LCR MSCP
2004), BIO-WEST, Inc. (BIO-WEST) assisted the U.S. Department of the Interior, Bureau of
Reclamation (Reclamation) with evaluation of 25 candidate backwater sitesin LCR MSCP
Reaches 5 and 6. These sites were evaluated for their biological and physical potential to
provide long-term habitat for razorback suckers (Xyrauchen texanus) and bonytail (Gila elegans)
(LCR MSCP 2005). The methods used for this evaluation were described in the Final Model
Evaluation Report (LCR MSCP 2007a) and permitted generation of a“numerical biological
suitability criteria score” for each site and the ability to rate the sites according to “habitat
creation opportunity.”

Of the 25 sites evaluated in this effort, 3 rated as having low, 2 as having moderate, 11 as having
high, and 9 as having excellent habitat creation opportunity. Some sites were very close to being
ideal candidates with little work necessary before native fish could be introduced, while others
appear to require extensive efforts. Many of the sites that rated highest and appeared to be
excellent prospects are currently connected to the river, which contributes to their excellent
water quality conditions. If such sites were to have their surface connection restricted to prevent
access by non-native fish species, the water quality conditions will change in unpredictable
ways. Thosethat are physically closer to the river are more likely to receive good subsurface
exchange of water with the river, though even thisis difficult to predict because of soil
conditions and other variables that influence the seepage characteristics in different locations.

Nearly all sites that had an excellent habitat creation opportunity score appear to be good
prospects and the individual characteristics of the sitesin that group that are not readily apparent
in the scoring system (e.g., great variation in diel dissolved oxygen concentration) can be used to
sort the best sites for further evaluation. Sites that rated as high in habitat creation opportunity
each had slightly more cause for concern and would likely require more effort to establish native
fish habitat, but these sites are, in many cases, still good prospects. In particular, we believe that
sites A67.9, C67.6b, C64.4, and C62.9 are among those in the high rating category that may
warrant acloser look. Sitesthat scored low or moderate have many issues that would cause
problems and/or require excessive effort to correct.
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INTRODUCTION

As acomponent of the Lower Colorado River Multi-Species Conservation Program (LCR MSCP
2004), BIO-WEST, Inc. (BIO-WEST) assisted the U.S. Department of the Interior, Bureau of
Reclamation (Reclamation) with evaluation of 25 candidate backwater sitesin LCR MSCP
Reaches 5 and 6. These sites were evaluated for their biological and physical potential to
provide long-term habitat for razorback sucker (Xyrauchen texanus) and bonytail (Gila elegans)
(LCR MSCP 2005). The methods used for this evaluation were described in the Final Model
Evaluation Report (LCR MSCP 2007a) and permitted generation of a“numerical biological
suitability criteria score” for each site and the ability to rate the sites according to “habitat
creation opportunity.” BIO-WEST conformed to all data collection methodologies and we
present the following comprehensive discussion of these methods and results from these efforts.

METHODS

Study Sites

The 25 candidate backwater sites and 6 alternate sitesin Reaches 5 and 6 of the LCR MSCP
project area were selected by Reclamation (LCR MSCP 2007b). Each site was visited and all
data collected in the period between June 15, 2007 and August 31, 2007. Two of the originally
selected sites (A69.7 [pools A and B] and A68.75) were deemed practically inaccessible by field
crews using the equipment available for this effort and these were replaced by Reclamation with
aternate sites (C53.5 and C64.1).

At each site a compl ete evaluation was conducted using the field worksheet developed to
determine the biological suitability of the site for the classification model (LCR MSCP 2007a).
The goal of these classification efforts was to determine the current suitability of asite for native
fishes and use thisinformation to infer the level of effort that may be required to create habitat to
meet the requirements of the LCR MSCP. The classification model includes four components:
water quality, spawning habitat, cover, and bio-indicators (LCR MSCP 2007a).

Water Quality

The water quality portion of the classification model included several components, which were
collected using the same methodology among sites. A multi-probe datasonde was used to collect
dissolved oxygen (DO), water temperature, specific conductivity, pH, and turbidity at 0.5-m
increments throughout the water column in three locations to devel op profiles for these
parameters. These data were collected between 10:00 am. and 2:00 p.m. local time for each site.
Individual profile locations were selected to include the deepest portion of a pond and two other
areas that were dispersed to represent the range of conditionsin the site. The detailed profile of
each pond provided useful information for evaluating overall water quality and allowed
calculation of an average value (among three profile locations) for each of these parametersat 1
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m above the substrate for the classification efforts (in instances where total water depth was 1 m,
the value measured at 0.5 m was used).

In instances where DO concentration at 1 m above the substrate was unsuitable to support native
fishes (<3.0 mg/L), an average value at 1 m below the water surface was used according to the
rating classification system (LCR MSCP 2007a; Figure 1). The reason for evaluating DO near
the surface is that even fish that are oriented to the bottom (including both razorback sucker and
bonytail) will move higher in the water column, if necessary. However, this exposes the fish to
higher water temperatures (presumably) and higher metabolic requirements (to maintain position
in the water column rather than resting on the substrate). Thus a site with poor DO
characteristics near the bottom but suitable DO conditions higher in the water column would still
provide some value (in this case categorized as moderately suitable) for these fish. Becauseit is
assumed that these fish would spend most of their time higher in the water column in sites with
such DO conditions, average values used to score water temperature, specific conductivity, and
pH suitability were calculated at the deepest location in which DO exceeded 3.0 mg/L.

Calculate Average
Hypolimnetic DO (at 1m
above substrate)

Score:
Moderate = 3
High =5

Is Suitability YES
Moderate or High?

v

NO

\ 4

Calculate Average
Epilimnetic DO >
(at 1m below surface)

Is value >3.5 mg/L? YES _ Moderate Suitability
Score =3

A

NO

A 4

Low Suitability
Score=1

Figure 1. Flowchart illustrating the recommended evaluation of DO for the
classification model.

Supplementary to these three profiles, a multi-probe datasonde was positioned in the deepest
portion of the pond approximately 1 m below the water surface using a buoy and anchor, and
programmed to collect the same water quality parameters every hour for a 24-h period. These
data were not used directly in the rating classification but provided a means of comparison for
evaluating diel fluctuations in important parameters such as DO, which may not be apparent
from the profile data.

In addition to standard water quality parameters collected from the multi-probe datasondes, we
collected water samplesin each site between 10:00 am. and 2:00 p.m. Water samples were
analyzed for the list of analytesin Table 1. Water samples were collected from approximately
20 cm below the water surface with aVVan-Dorn beta bottle for trace metals and nutrients (EPA
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Table 1. Water quality parameters evaluated from water samples.

ANALYTES

Ammonia-N

Total Kjeldahl nitrogen (TKN)
Nitrate-Nitrite

Total Phosporus

Total Organic Carbon (TOC)
Total Dissolved Solids (TDS)
Total Suspended Solids (TSS)
Alkalinity, Bicarbonate
Alkalinity, Carbonate
Alkalinity, Hydroxide
Alkalinity, Total

Sulfate (SO4)
Aluminum (Al)
Arsenic (As)
Barium (Ba)
Boron (B)
Calcium (Ca)
Iron (Fe)
Magnesium (Mg)
Manganese (Mn)
Potassium (K)

Selenium (Se)

Specific Conductivity Silica (Si02)
Chloride (Cl) Sodium (Na)
Fluoride (F) Mercury (Hg)

approved for ultraclean analysis of water). Three samples were collected from the same
locations as the water quality profiles and were thoroughly mixed using a churn splitter. The
mixed water was then poured into two sets of water sample containers (one set was retained as a
backup in case of shipping or analysis error). The water sample containers each contained the
appropriate preservative (if required) and were immediately placed onice. Samples were kept
on ice until and during shipment to the lab for analysis. All sampling equipment were
thoroughly cleaned between sites including a bath in 5% HCI and rinse in distilled water. In
addition, the sample containers were rinsed with water from the site prior to sample collection.
Of the water quality parameters analyzed from these water samples, many have the potential to
substantially impact the health and success of native fishesin backwater habitats. Seleniumis
the only analyte used in the rating sheet, however elevated levels of analytes will be noted and
taken into consideration for site selection.

Two other components of the water quality component of the rating classification system for
backwaters are the percent composition of cyanobacteria among algae collected near the water
surface and the concentration of chlorophyll a from the same samples. These data were
collected in the same manner as the water samples, using the same gear and sampling in the
same areas at approximately 20 cm below the water surface. However, these data were collected
within 2 hours of sunrise at each site. The samples were stored in 500-mL, amber-col ored
polyethylene bottles and preserved with approximately 5% glutaraldehyde immediately after
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collection. The samples were stored on ice until and during shipment to the laboratory for
analyses.

Spawning Habitat

The second component of the classification model was a measure of the cover available to fishes
at the site and included two categories, proportion of total area of a site with water depth of less
than 5 ft and proportion of the shoreline with gravel substrate.

Water depth was measured using one of two methods at each site. Where possible an
echosounder (Hydrolite) and Global Positioning System (GPS) capable of differential correction
(Trimble ProXH) were attached to ajon boat to simultaneously record water depth and position
of the transducer while motoring across the pond. Transect spacing was selected in the field
based on size of the pond and contours of the substrate to provide a dense coverage of points
sufficient to adequately develop a bathymetry map at 1-ft contour intervals. Individual depths
were recorded by the echosounder unit every 1 m of distance traveled. This method provided an
opportunity to collect extensive datasetsin arelatively short period of time. However, this
method was greatly affected by the presence of submergent vegetation because of the frequency
of the echosounder used (200kHz) and the tendency of the beam to bounce off vegetation, which
resulted in inaccurate depth estimates. Where problems were anticipated due to vegetation, we
measured depth manually at regularly spaced intervals and correlated each depth measurement
with a GPS coordinate collected on the Trimble ProXH unit. This method was more time
consuming and resulted in fewer overall points per site, but we were able to generate bathymetry
maps from each of these sites that are sufficient to differentiate 1-ft contour intervals and provide
the meansto estimate area of critical depths for the rating classification. Because many of the
sites had large areas with submergent vegetation present, thislatter method was used more often
over the 25 sites.

Associated with the collection of depth and GPS data to generate the bathymetry, we installed a
semi-permanent benchmark adjacent to each site to determine relative elevation of the water
surface at the time that bathymetric data were collected (Appendix A lists coordinates of all
benchmark locations). The benchmarks were installed close to the shoreline in areas that
allowed enough space to set up asurvey level and collect data over the benchmark and at the
water surface. The elevation difference between the benchmark and water surface was collected
at each site with asurvey level at the time of the bathymetric data collection.

Each of the sites evaluated during this inventory were originally delineated using aerial
photography that was flown in 2004 during approximately the same time of year as these
evaluations (August); however, there were some differences observed in the open water area of
several sites when data were collected in the field. Much of this difference was likely due to
inter-annual variation in water level and potential changesin site characteristicsin the
intervening 3-year period. We also focused on collecting bathymetry data only in open water
areas that were accessible by boat during field efforts, but in some cases were able to maneuver
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into sparse emergent vegetation that may have been characterized differently during the aerial
photo interpretation and digitizing efforts.

Depth and location data were filtered and differentially corrected to produce high accuracy maps.
Depth data were filtered by evaluating change in depth between consecutive points collected by
the echosounder or from manually collected water depth. When the change between points was
greater than 2 ft, the two points were evaluated (visually on the map and relative to points
collected prior and subsequent to the points in question) to determine whether the rapid change
in depth appears reasonable (e.g., the point is located along the shoreline where steep banks were
common and subsequent points remain shallow). If the point in question occurred in the open
water portion of the site and the points did not appear consistent with arapid change that was
sustained over several subsequent points then the point was considered erroneous (usually a
result of vegetation, tree, or other structure deflecting the echosounder beam or mislabeled
manually collected water depth) and deleted. Any change in depth less than 2 ft was not
considered substantial enough to justify deleting the point due to the natural variation that was
present in the depth data and the likelihood of inadvertently deleting several valid data points.
The method of interpolation should have been sufficient to reduce the undue influence of
erroneous individual points that deviated by less than 2 ft on the resulting bathymetry map. The
location of each depth point (collected by either means) was corrected to the greatest horizontal
accuracy achievable by post-processing the GPS data. Once filtered and corrected, the location
and depth of each point was then used to generate a raster image of the substrate elevation using
a standard inverse distance-weighted interpolation using the Spatial Analyst extension for
ArcGIS (ESRI, Inc. 2005). The Spatial Analyst extension generated 1-ft contour intervals,
which were used to calculate the proportional area of each critical depth value (less than 5 ft and
greater than 10 ft deep).

Substrate composition is the second category within the spawning habitat component of the
rating classification. The percent composition of gravel around the perimeter of each site was
estimated as a proportion of individual samples conducted within 10 m of the shoreline. To
collect these data, a sounding pole was used to determine substrate classin 1-m increments from
the shore out toward the middle of the pond on each of several evenly spaced transects. The
total number of transects was determined by size of the backwater (Table 2). When a sample
point was too deep to sample with a 10-ft sounding pole, no data were recorded for that point.
Substrate classes included sand/silt, gravel, and cobble/boulder. The proportion of each
substrate type around the perimeter of the site was determined as the proportion of a class among
all sampled points. In addition to substrate characterization around the perimeter of each site for
the rating classification, we aso collected information on substrates in the open water portion of
each lake, specifically identifying any locations where there were larger substrates than sand or
silt.
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Table 2. Number of substrate transects was determined by size of backwater being

evaluated.
BACKWATER SIZE NUMBER OF TRANSECTS
1-5 acres 20
6-10 acres 25
11-15 acres 30
16-25 acres 35
26-40 acres 40

Cover

Cover for native fishes was measured using four categories. vegetation, turbidity, the presence or
absence of small boulder or larger substrates (at least 250 mm), and the proportion of the site
with water depth of greater than 10 ft. The abundance of vegetation was originaly to be
estimated as total surface area of a pond covered with submergent or emergent vegetation of any
species. However, the emergent vegetation was common and abundant at all sites and was
difficult to map or estimate in thefield. Asaresult, vegetation estimates are based on the
percentage of submergent vegetation in the open water portion of each site. The coverage was
estimated either visually (when the coverage was clearly <10% or >60% coverage, each of
which receives the lowest suitability value in the classification model), or by mapping with a
GPS unit, or hand-drawing polygons on a hard-copy map of the site. At times, high turbidity
and/or deep sites made direct observation impossible and a rake was used to determine the extent
of the submergent vegetation. When mapping with the GPS unit was needed, the Trimble
ProXH unit was used to collect point and line data around the perimeter of each vegetation
patch. Datawere |ater differentially corrected and converted into polygons for calculation of
total vegetation coverage. The vegetation coverage data were then used to determine the
proportion of vegetation coverage relative to the total surface area of the pond.

Turbidity data (measured as Nephelometric Turbidity Units [NTU]) were collected as one of the
parameters associated with the three water quality profiles. An average turbidity value was
calculated at 1 m below the water surface among the three profiles (values at a 0.5-m depth were
used when total water depth was 1 m).

The presence or absence of small boulders was determined through visual observations of
substrate composition (approximately 250 mm or larger). The collection of water depth dataiis
described above in the section on spawning habitat.
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Bio-Indicators

The final component of the rating classification was the presence or absence of bio-indicators.
The presence of fish of any species (except Gambusia sp. and bullhead) was considered a
positive biological indicator of current habitat conditionsin asite. If other fish species can
persist in a site then the habitat would likely be able to support native fishes with certain habitat
creation efforts. Though a positive result is not indicative that native fish would be able to
survivein the habitat if introduced without further action, this observation suggests that such a
site already has basic habitat characteristics that are commonly required by many fish species.

The fish community was sampled using one to three trammel nets (50-m long, 2-mtall, and 1-in
mesh size) and minnow traps (20.5-in-long steel-wire cylinders with atotal diameter of 8.5-in, a
throat diameter of 1.5-in, and amesh size of 1.25-in). Netswere deployed prior to 8:00 am.
(only one trammel net was deployed at any site in the morning to minimize the chance of
retrieving nets during the hottest part of the day) or after 6:00 p.m. In most instances, the nets
were checked within 2—3 hours. 1f 10 or more individual fish of any species (excluding
Gambusia sp. or bullhead) were captured, then no further netting occurred and the site was
scored as having fish present. If fewer than 10 fish were captured, then one to three trammel
nets were set after 6:00 p.m. and retrieved before 8:00 a.m. the following morning.

Scoring

Site scores were developed using the rating system described in Reclamation (2007). A score
was assigned to each category within each of the four primary rating components and all scores
summed to achieve the final biological suitability criteria score and habitat creation opportunity
rating. The maximum possible score is 75; 40 for water quality, 10 for spawning habitat, 20 for
cover, and 5 for bio-indicators. Based on the overall score for asite, a habitat creation
opportunity rating of excellent, high, moderate, or low was assigned to each site (Table 3).

Table 3. Site scores are used to determine habitat creation opportunity ratings.
HABITAT CREATION OPPORTUNITY RATING SCORE
Excellent 60-75
High 52-59
Moderate 45-51
Low <45

In addition to the data collected to meet the requirements of the classification system for
determining habitat creation opportunity ratings, additional data were collected that might be
useful in the process of selecting potential sites, either biologically or with regards to restoration
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logistics. These dataincluded connectivity with the river, area of open water, channel formation
type, backwater size, shoreline development index (SDI) value, observations on water exchange,
unique cover features, unique riparian vegetation characteristics, and any other relevant
observations. Backwater size was determined in advance with aerial photography and modified,
when necessary, by field data. The perimeter of the backwater, determined from aerial imagery
and field data, was then used to calculate the SDI value, which isthe ratio of the length of the
shoreline to the circumference of acircle of area equal to that of the lake. Thus, the SDI value
indicates how much the surface area of a site deviates from perfectly round with higher values
likely resulting in higher diversity of habitat features available to fish.

SUMMARY OF RESULTS

Scoring

The results for each site will be discussed individually; however, some general observations and
asummary are provided below. All sites were observed to be floodplain lakes with no other
obvious indication of their formation history (e.g., an oxbow lake).

Of the 25 sites evaluated in this effort, 3 rated as having low, 2 as having moderate, 11 as having
high, and 9 as having excellent habitat creation opportunity (Table 4; Appendix B). It was
anticipated that scoring may be strongly influenced by the current connectivity of the site to the
river, with isolated sites scoring more poorly. However, seven of the nine sites that were
identified as isolated rated in the high or excellent categories and four of the six sites rating as
low or moderate were directly connected to theriver. The recognition of truly isolated sites was
complicated by dense growth of emergent vegetation around each site. Where it may appear that
asolid berm separated the site from the river, it is possible that small channel may have gone
undetected through the dense vegetation. 1n many cases, sites that were considered isolated from
field observations had water quality conditions that indicated some hydraulic connection with the
river. Many of these siteswould likely be classified as pseudo-seeps by Prieto (1998), whereas it
appears from water quality data that only afew true seeps were evaluated in this process.

Water Quality

Site scores for water quality ranged from alow of 21 to the maximum of 40. Only four sites had
scores below 30, three of which were the three sites with low habitat creation opportunity
ratings. All sitesthat had a score of over 35 in this category had ratings of high or excellent,
which suggests that this component was highly influential in determining the overal rating for a
site. All but three sites received the highest score for specific conductivity (salinity), pH,
selenium, chlorophyll a, and cyanobacteria, so most of the variation among siteswasin
temperature and DO concentration.
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Table 4. Biological suitability scores for each site by individual component; the scores
were used to assign habitat creation opportunity ratings.

BIOLOGICAL HABITAT CREATION

WATER SPAWN BIO-

SITE QUALITY HABITAT COVER INDICATORS SUISTéAOBFLLEITY OPI;%F_QI_T':IJQHTY
A69.7c 38 6 6 5 55 High
A67.9 38 2 10 5 55 High
C67.6a 29 2 6 5 42 Low
C67.6b 38 10 6 5 59 High
A67.5 27 6 6 5 44 Low
C65.0 38 10 14 5 67 Excellent
A64.5 25 10 16 5 56 High
C64.4 38 10 6 5 59 High
C64.1 36 6 6 5 53 High
C63.8 38 10 10 5 63 Excellent
AB3.7 36 10 8 5 59 High
C62.9 38 10 6 5 59 High
A62.3 38 10 18 5 71 Excellent
A59.7 38 2 10 5 55 High
C57.6a 38 6 6 5 55 High
C57.6 21 2 8 5 36 Low
A55.4 33 2 8 5 48 Moderate
A54.3 40 6 10 5 61 Excellent
C53.5 38 10 10 5 63 Excellent
A53.4 38 10 14 5 67 Excellent
C52.5 40 10 14 5 69 Excellent
A51.4 38 10 14 5 67 Excellent
A49.2 38 10 10 5 63 Excellent
C48.5 33 6 6 5 50 Moderate
C48.2 36 6 6 5 53 High

Among water quality parameters evaluated from water samples, most results were not within a
range that would cause concern for the ability of a site to support native fishes (Appendix C).
Notably, selenium and mercury were well below any level of concern; in only one case did the
concentration exceed the detection limit (mercury in site C67.6a measured 0.0008 mg/L).
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Nitrogen (measured as TKN and Nitrate-Nitrite) was low in all sites and phosphorus was also
low in all sites except C48.2 and C57.6a, where measurements of 9.5 and 16.0 mg/L were
collected, respectively.

Many of the water quality results were very similar among sites, but distinct exceptions
occurred. The most clearly isolated sites observed during field efforts were C57.6 (pools A, B,
and C), C48.5 (West Pond), C48.2 (Horseshoe Pond), and A49.2. In addition, C57.6a (Ferguson
Lake) had a connection to the river but the site was situated more than 3 km upstream from the
direct connection to the river which limits the ability of water to flow to and from theriver. In
effect, this site was more hydraulically disconnected from the river than many other sites with
open channels for access. The results of water samples generally revealed the distinction
between these sites and all of the others. For instance, sodium measured within a range of
110-130 mg/L for most sites, but was higher in C57.6a (220 mg/L), C57.6 (260-370 mg/L in the
3 pools), C48.2 (260 mg/L), and C48.5 (300 mg/L). The highest value was recorded in A49.2
(500 mg/L). Another example was total organic carbon which measured between 2.5-5.0 mg/L
for most sites, but Horseshoe Pond was higher at 5.7 mg/L. Organic carbon was 9.4 mg/L at
Ferguson Lake, 9.8 mg/L at West Pond, and 17.0-26.0 mg/L at the 3 pools of C57.6. The often
drastic differences between these isolated sites and the others highlight the influence of a
complete separation from the river (true seeps).

Spawning Habitat

Five sites received the lowest possible score for spawning habitat (2 points), 1 point each for the
“depth lessthan 5 ft” category and for proportion of gravel substrate along the shoreline. A
score of onein the former category occurred not because there was too little habitat available for
spawning, but because too much habitat is shallow and would likely lead to rapid eutrophication
and succession of the site. In seven instances, a score of six was received, in all cases due to
excessive shallow habitat rather than alimitation on gravel availability.

Cover

Cover scores ranged from 6-18, with no site receiving the maximum of 20 points. The presence
of emergent vegetation in the form of dense cattail (Typha domingensis) and water reed
(Phragmites australis) was ubiquitous; however, there was great variation in submergent
vegetation among sites. Severa sites had nearly 100% coverage (usually spiny naiad) while
others had virtually no submergent vegetation at all. Seventeen out of the 25 sites did not have
vegetation coverage within the 10-60% range required to receive the maximum score. Turbidity
was most commonly in the moderate suitability range of 1-10 NTU or 100-150 NTU and these
sites received 3 points. Only 4 sites had turbidity in the high suitability range of 10-100 NTU to
receive 5 points. Boulderswere surprisingly observed in 9 of the 25 sample sites. Areaswith
boulders were associated with rocky shorelines that extended into the water, with some large
substrates available for cover. Some sites were observed to have relatively small amounts of
boulder substrate (e.g., asingle pile or afew small, dispersed piles) that would provide limited
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cover to afew individual fish. However, no minimum quantity was specified in the rating
system and these sites officially qualified for the higher score. The true benefit of these features
as suitable cover for native fish species may not have been as extensive as originally intended for
the rating process and this characteristic should probably be further evaluated in seasonal
monitoring to establish whether the presence of this substrate material is sufficient to warrant
giving the site a higher score for the cover component of the classification. Finally, only two
sites had greater than 15 % area with depths of 10 ft or more (none more than 35 %). Most of
the sites evaluated in this effort were floodplain depressions that are not likely to have been very
deep initially, and have presumably become more shallow as vegetation annually scenesces and
contributes organic detritus to the substrates. The lack of connection between these floodplain
lakes and the river prevents flushing flows that occurred historically and has allowed the organic
debristo accumul ate.

Bio-Indicators

Fish (other than Gambusia sp. or bullhead [Ameirus sp.]) were captured in each site so that all
received a score of five for this component. In most sites, severa fish species were captured,
included redear sunfish (Lepomis microlophus), bluegill sunfish (Lepomis macrochirus),
largemouth bass (Micropterus salmoides), common carp (Carpiodes carpio), threadfin shad
(Dorosoma petenense), and warmouth (Lepomis gulosus). No LCR M SCP-covered fish species
were captured. The one site that did not appear to have any fish other than Gambusia sp. was
C57.6, which had DO levels below 1 mg/L throughout the water column. At this site, we
captured one common carp that died while in the net.

Other Observations

All sites were considered floodplain depressions with varying connectivity to theriver. Several
sites had no obvious surface connection, yet water quality data suggested conditions that were
similar to theriver. In such cases, amore thorough investigation of hydraulic connectivity
between the river and the backwater should be conducted before initiating habitat creation efforts
that are designed to prevent the occurrence of non-native fish. The shoreline development index
(SDI) valuesfor al sites (an indicator of the shape of the pond) ranged from 1.19-5.23 (A69.7¢c
and A59.7 (Headquarters Lake), respectively)(Table 5). Twenty-one sites have SDI values
below 3.0. These would have been classified as having low (1.0-2.0) or moderate (2.0-3.0)
shoreline complexity according to Holden et al. (1986). The four siteswith SDI values greater
than 3.0 would have been classified as having high shoreline complexity. As previously
mentioned, all sites had dense stands of cattails and water reed along the shoreline and most sites
also had numerous standing tree trunks in the water column, both of which increase habitat
complexity and provide cover. However, the negative aspect of such complex habitat
characteristics (primarily the dense emergent vegetation) is the difficulty this presentsif sites are
to be treated to remove non-native fish species prior to introduction of native fish species.
Complex habitat provides numerous refuge locations and limits the effective dispersal of the
treatment applied to the site.
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Table 5. Area and SDI value of each site evaluated in reaches 5 and 6.

LAKE SURFACE AREA SDI
A69.7¢c 2.4 1.19
A67.9 27.6 3.57
C67.6a 3.2 1.53
C67.6b 4.6 1.53
A67.5 2.2 1.33
C65.0 17.5 2.88
A64.5 4.3 1.24
C64.4 7.8 2.31
Cc64.1 3.8 1.49
A63.8 4.8 1.85
AB3.7 17.4 2.16
C62.9 35.2 2.95
A62.3 11.2 1.64
A59.7 18.2 5.23
C57.6a 285 3.87
C57.6 16.4 4.37
A55.4 14.5 2.16
A54.3 4.9 1.56
C53.5 5.6 1.34
A53.4 5.2 2.54
C52.5 7.1 2.05
A51.4 10.8 2.45
A49.2 10.1 1.73
C48.5 50.2 2.28
C48.2 4.9 1.98
BIO-WEST, Inc. Colorado River Backwaters Restoration
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SITE-SPECIFIC RESULTS

A69.7c - High Rating

Site A69.7c is 2.4 acres and was directly connected to the Colorado River viaasmall channel.
Some standing tree trunks were observed during the field visit, but fewer than observed in many
other sites. With an SDI value of 1.19, this site has much lower shoreline complexity than many
other sites evaluated during this effort.

The total biological suitability criteria score for this site was 55, which givesit a high habitat
creation opportunity rating. Water quality was very good with an average DO value of 9.4 mg/L,
specific conductivity of 1146 uS/cm, and a chlorophyll a concentration of less than 1.0 mg/L.
Water temperature was 30.0°C, which islikely aresult of the shallow nature of this site (mean
depth was 4.9 ft). More than 50% of the total area was more shallow than 5 ft (82%) and no
habitat was deeper than 10 ft, which resulted in alow score in each of these categories. Water
quality data collected over 24 hours had a DO concentration range from 6.1 to over 12.0 mg/L
and awater temperature range from 27.2-31.0°C. There was slightly too much vegetation
(65.9%) to qualify for the high score, which may result in alarge fall die-off and potential
oxygen depletion in the near term and high contribution to sedimentation and eutrophication
over alonger time scale. No temperature stratification was apparent at this site from the profile
data (Figure 2).
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Figure 2. Water quality profile data for site A69.7c.

Several potentia problems exist at site A69.7c that may prohibit it from providing long-term
habitat for razorback suckers and bonytail (Figure 3). Site accessis limited because the siteisin
awilderness area, as noted in LCR MSCP (2007b). The relatively high abundance of
submergent vegetation likely contributes to the high DO concentration observed during the
summer, but may lead to low DO problems during afall die-off. There appearsto be no
limitation to available spawning habitat, but the overall shallow conditions may lead to
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long-term problems with temperature and potentially alack of suitable refuge from avian
predators. Also, aswith any site that is currently connected to the river and may be hydraulically
isolated, changes in water quality conditions cannot be accurately predicted. Post-isolation
monitoring should be conducted to determine whether water quality characteristics would remain
within suitable ranges for native fish.
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A67.9 (Hidden Lake) - High Rating

Site A67.9 included two pools (A and B) and was originally delineated at 28.8 acres, but after
collecting bathymetric data, the adjusted site dimensions resulted in an area of 27.6 acres. The
two pools were found to be directly connected to one another as well as to the Colorado River
during field data collection. Many standing tree trunks were observed and in many places, there
appeared to be undercut banks, but the dense water reed prevented a thorough characterization of
these features. With an SDI value of 3.57, this site has one of the highest shoreline complexities
among all sites evaluated during this effort.

The total biological suitability criteria score for this site was 55, which givesit a high habitat
creation opportunity rating. Water quality was very good with an average DO value of 5.6 mg/L,
water temperature of 28.1°C, specific conductivity of 1117 uS/cm, and a chlorophyll a
concentration of lessthan 1.0 mg/L. The profile datarevealed no distinct stratification in either
pool and DO remained within arange of 4.0-5.5 mg/L in the smaller, more isolated pool (B) and
approximately 6.0-7.0 in the larger pool (A) (Figures4 and 5). The 24-h water quality data was
collected in the larger pool and DO ranged from 5.9-7.8 mg/L and temperature ranged from
27.7-29.0°C.
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Figure 4. Water quality profile data for site A67.9 Pool A.
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Figure 5. Water quality profile data for site A67.9 Pool B.
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Mean depth of the site was 5.1 ft and 51.7% of the total area was more shallow than 5 ft (Figure
6). The proportion of gravel (4.8%) was also close to the threshold between high and low
suitability. Had both of these factors been dightly different, the site would have been rated
among the excellent habitat creation opportunity sites.

This site appears to be avery good prospect for habitat creation, despite rating as high rather
than excellent. Both categoriesin the spawning habitat component of the rating system are very
close to being within the high suitability range and water quality appears to be very good overall.
Although the lack of submergent vegetation may limit the cover available to native fishes, this
would also limit the prospect of large swingsin DO concentration resulting from fall vegetation
die-offs. The site also has high shoreline complexity and numerous standing tree trunks, which
may offset the limited vegetative cover to some extent. In addition, a potential solution to
limited vegetative cover may be to manually increase cover (such as adding boulders). Aswith
any sitethat is currently connected to the river and may be hydraulically isolated, changesin
water quality conditions cannot be accurately predicted. Post-isolation monitoring should be
conducted to determine whether water quality characteristics would remain within suitable
ranges for native fish.
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C67.6a - Low Rating

Site C67.6awas originally delineated at 4.1 acres, but after collecting bathymetric data, the
adjusted site dimensions resulted in an area of 3.2 acres. Many standing tree trunks were
observed as well as abeaver dam in the channel that connected the site to the Colorado River.
The SDI value of 1.53 indicates relatively low shoreline complexity.

There were many components that led to the low biological suitability criteria score of 42 for this
site, which givesit alow habitat creation opportunity rating. Average DO concentration was in
the intermediate suitability range at 4.6 mg/L, water temperature rated low in suitability at over
31°C; over a24-h period, DO ranged from 2.2—4.8 mg/L and temperature ranged from
29.2-31.4°C. Thissite also rated low on both components of spawning habitat due to 100% of
the site being less than 5 ft deep (mean depth was 3.8 ft) and too little gravel on the shoreline
(3.5%). Thissite also had virtually zero submergent vegetation, low turbidity, no boulders, and
no area greater than 10 ft in depth to provide cover. The profile data revealed a difference of
about 1.0°C between the surface and bottom (approximately 1 m) and a DO decline of over 1
mg/L on average among the three profiles (Figure 7).
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Figure 7. Water quality profile data for site C67.6a.

Figure 8 provides an overview map of site C67.6a. This site has several potential problems that
may limit habitat creation opportunities. Thissiteisvery shallow, which has resulted in higher
temperatures than many other sites. Thereisalso adistinct lack of vegetation and limited cover
available to native fishes. These problems are not insurmountable; however, this site would
likely require dredging to provide a thermal refuge and addition of some form of cover and
gravel for spawning. Also, aswith any site that is currently connected to the river and may be
hydraulically isolated, changesin water quality conditions cannot be accurately predicted. Post-
isolation monitoring should be conducted to determine whether water quality characteristics
would remain within suitable ranges for native fish.
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C67.6b - High Rating

Site C67.6b is 4.6 acres. This site appeared to be isolated from the Colorado River during the
field data collection; however, some of the water quality data suggest that there may be a surface
connection that was obscured by dense emergent vegetation. There were many standing tree
trunks that may provide some cover to native fishes. With an SDI value of 1.53, shoreline
complexity was low at this site.

The total biological suitability criteria score for this site was 59, which givesit a high habitat
creation opportunity rating. Water quality was very good with an average DO value of 8.94
mg/L, specific conductivity of 1258 uS/cm, and a chlorophyll a concentration of lessthan 1.0
mg/L. The only water quality variable that did not rate as highly suitable was temperature at
30.2°C. The 24-h water quality data showed DO had wide diel variation, from 7.6-17.7 mg/L,
and temperature remained consistently high (30.3-32.2°C).

In stark contrast to nearby A67.6a, this site was virtually 100% covered with submergent
vegetation (primarily spiny naiad), which islikely a primary factor in the wide diel variation in
DO concentration and likely increases heat absorption and dispersal into the water column.
Although site C67.6b had no area greater than 10 ft in depth, only one-third of the total areawas
less than 5 ft in depth (mean depth was 5.2 ft). The profile data revealed a difference of about
2.0°C between the surface and bottom (approximately 1.5 m) and a decline of over 1 mg/L on
average among the three profiles (Figure 9).
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Figure 9. Water quality profile data for site C67.6b.

Figure 10 provides an overview map of site C67.6b. No apparent connection to the river was
observed, but water quality, specifically conductivity, suggests good exchange of water with the
river. Thismay be due to an unobserved surface connection or because the site is so close to the
river. There may be enough subsurface exchange to account for the good water quality. If the
latter, this could be a very good opportunity to work with a site that would have limited exposure
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to non-native fish (once the existing popul ations are removed) and maintain excellent water
quality. Prieto (1998) indicates that pseudo-seep sites— which is what this would be classified
as with no apparent surface connection — can have specific conductivity values that are close to
that observed in the river.

Aside from the issue of establishing whether a surface connection exists, there are some other
potential concerns that should be further evaluated. Dissolved oxygen concentration was very
high, scoring a 10 of 10 points for that category, but the 24-h data revealed wide swingsin the
concentration over the course of asingle day, which islikely due to the dense submergent
vegetation. During the fall, as the abundant spiny naiad scenesces, there may be very dramatic
changesin water quality, particularly a decrease in DO concentration as the primary sourceis
lost and biological oxygen demand increases substantially. There would also be adramatic
change in cover availability when all of the spiny naiad disappears. Dredging the site may
reduce the abundance of vegetation and would likely remove much of the sediment that supports
this dense growth (as well as potentially providing a deep refuge of greater than 10 ft), but
dredging introduces many logistical difficulties.
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A67.5 - Low Rating

Site A67.5is 2.2 acres and was directly connected to the Colorado River viaa small channel
during field data collection. Aswith most sites there were numerous standing tree trunks that
may provide some cover to native fishes. With an SDI value of 1.33, shoreline complexity was
low at this site.

The total biological suitability criteria score for this site is 44, which givesit alow habitat
creation opportunity rating. Average DO concentration was in the intermediate suitability range
at 4.4 mg/L and water temperature rated moderate in suitability at 30.7°C. However, the result
that differentiates this site from othersis high cyanobacteria counts. The cyanobacteria countsin
the sample from this site just crossed the threshold of 50% into the low suitability range. Profile
data revealed no stratification throughout the water column (Figure 11). Dissolved oxygen
ranged from 3.6-6.1 mg/L over 24 hours while temperature ranged from 28.6-30.4°C. Little
vegetation was identified during field data collection and 82% of the area was less than 5 ft deep
(mean depth was 4.2 ft).
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Figure 11. Water quality profile data for site A67.5.

Figure 12 provides an overview map of site A67.5. Similar to C67.6a, another low-scoring site,
A67.5 appears to have several potential problems that may limit habitat creation opportunities.
This siteis very shallow, which has resulted in higher temperatures than many other sites. There
isalso adistinct lack of vegetation in the site and limited cover available to native fishes. These
problems are not insurmountable; however, this site would likely require dredging to provide a
thermal refuge and addition of some form of cover. Also, aswith any site that is currently
connected to the river and may be hydraulically isolated, changesin water quality conditions
cannot be accurately predicted. Post-isolation monitoring should be conducted to determine
whether water quality characteristics would remain within suitable ranges for native fish.
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C65.0 - Excellent Rating

Site C65.0 is 17.5 acres and was directly connected to the Colorado River during field data
collection. Noticeably fewer standing tree trunks were observed in this site relative to others.
Also notable was that the channel connecting the site to the river was clearly dredged for access
but was completely grown over and very difficult to navigate, suggesting lack of recent
recreational use. With an SDI value of 2.88, this site has arelatively high shoreline complexity.

Thetotal biological suitability criteria score for this site was 67, which givesit an excellent
habitat creation opportunity rating. Water quality was very good with an average DO value of
5.37 mg/L, water temperature of 28.6°C, specific conductivity of 1191 uS/cm, and a chlorophyl|
a concentration of lessthan 1.0 mg/L. The profile data revealed no distinct stratification (Figure
13). Over 24 hours, the DO concentration ranged from 3.2—14.3 mg/L and temperature ranged
from 27.9-31.4°C.

Dissolved Oxygen Water Temperature

0.0
@ i o}
E @ 1.0 E
2 € 15 3
M U:) ) M 8 ——Profilel
g 2.0 —B—Profilel g 20 q----o - ——Profile2 7"
= —&—Profile2 b —4— Profile3
§ 25 q----- —h—Profileg 7T TTTTITI T % 2.5 o roes ...

3-0 T T 3.0 T T T T

4.0 5.0 6.0 7.0 275 28.0 285 29.0 29.5 30.0
DO (mg/L) Temperature (Celsius)

Figure 13. Water quality profile data for site C65.0.

Figure 14 provides an overview map of site C65.0. Thissite appearsto be avery good prospect
for habitat creation; however, there are some areas of potential concern. There was great
variation in DO concentration over the 24-h sample period, which islikely attributable to the
high abundance of submergent vegetation. This factor was one of several that was near the
threshold value for suitability. At 57.8%, the coverage of vegetation was very close to dropping
from high to low suitability in the rating system. Dissolved oxygen was also just slightly above
the threshold of 5.0 mg/L and the percent of gravel substrate was just enough (5.1%) to qualify
for the high suitability score. Aswith other sites that have large variation in DO concentration
and high vegetation abundance, there could be seasonal problems with DO. Also, although there
was less than 50% of the site that was more shallow than 5 ft, mean depth was just 5.4 ft and
there was no deep refuge (greater than 10 ft deep). Finaly, aswith any sitethat is currently
connected to the river and may be hydraulically isolated, changesin water quality conditions
cannot be accurately predicted. Post-isolation monitoring should be conducted to determine
whether water quality characteristics would remain within suitable ranges for native fish.
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A64.5 (Lookout Lake) - High Rating

Site A64.5 is 4.3 acres and was directly connected to the Colorado River during field data
collection. Many standing tree trunks were observed. With an SDI value of 1.24, this site has
one of the lowest shoreline complexity values among all sites evaluated during this effort.

Thetotal biological suitability criteria score for this site was 56, which givesit a high habitat
creation opportunity rating. Despite the high rating overall, this site had two substantial water
quality problems. Average DO concentrations at both 1 m above the substrate and 1 m below
the water surface were below 3.0 mg/L (24-h water quality data had a DO concentration range of
0.10-1.5 mg/L) and there was more than 50% relative abundance of cyanobacteriain the agae
sample. Water temperature was 29.9°C with a 24-h range of 28.8-31.2°C. Thissite ranked
among the highest in cover because of the presence of boulders and because turbidity wasin the
high suitability category (one of only four sites). Mean water depth was 5.3 ft; only 33.8% was
more shallow than 5 ft and no area was deeper than 10 ft. The profile data revealed no distinct
stratification (Figure 15).
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Figure 15. Water quality profile data for site A64.5.

Figure 16 provides an overview map of site A64.5. Thissite hasacritical flaw inlow DO
concentration that would have to be evaluated and potential solutions tested prior to successful
habitat creation at this site. Thereisalso apotential problem with high cyanobacteria, whichis
indicative of an advanced successional state. The positive aspects of the site include excellent
cover characteristics as well as sufficient spawning habitat availability.
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C64.4 - High Rating

Site C64.4 was originally delineated at 8.4 acres, but after collecting bathymetric data, the
adjusted site dimensions resulted in an area of 7.8 acres. The site appeared to be isolated from
the river during field data collection, but water quality data suggests that some surface
connection may exist. The SDI value of 2.31 indicates a moderate shoreline complexity.

The total biological suitability criteria score for this site was 59, which givesit a high habitat
creation opportunity rating. Water quality was very good with an average DO value of 6.23
mg/L, specific conductivity of 1364 uS/cm and a chlorophyll a concentration of less than 2.0
mg/L. Average water temperature was not ideal at 30.2°C, which islikely aresult of the shallow
nature of this site (mean depth was 4.2 ft). Water quality data collected over 24 hours had a
range of DO concentration from 3.8 to over 6.9 mg/L and awater temperature range from
30.1-32.0°C. Thissite had high suitability in both categories of spawning habitat, but poor
cover (too little vegetation, no boulders or deep areas, and few standing tree trunks). There
appeared to be some temperature stratification in one of the three profiles at this site (the deepest
one), but the other two had constant val ues through the water column (Figure 17).

Dissolved Oxygen Water Temperature
0.0 0.0
@ i o) i
= 0.5 5 05
E o 1.0+ i o 1.0
5 3 S 2
ot 1.5 € 1.5 1
L‘CB 57) ) Iqﬁ 53) ——Profilel
A '_:_-E“’?:e: """"" @720 qrenrrrneesns s ——Profilez *"7
o rofile L "
2 2.5 oo —A—Profile3 =-------1 S 25 s TATProfies ...
3.0 T T 3.0 ‘ ‘
4.0 5.0 6.0 7.0 28.0 29.0 30.0 31.0
DO (mg/L) Temperature (Celsius)

Figure 17. Water quality profile data for site C64.4.

Figure 18 provides an overview map of site C64.4. Although the average DO concentration was
in the high suitability category, the 24-h dataincluded values below 4.0 mg/L. Thisis still well
within the moderate suitability range, but spatial and seasonal variation may cause some areas of
the site to fall into the low suitability range at certain times. The only other potential problemin
thissiteislimited cover. The amount of submergent vegetation was well below the 10%
threshold and no boulder substrate was observed. This site may require manual placement of
cover features in the habitat creation process. Aswith other sites, there would be a benefit to
dredging deeper areas into the site.
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C64.1 - High Rating

Site C64.1 is 3.8 acres and was one of the two evaluated that were originaly listed as alternates.
This site was selected to replace A68.5 due to difficulty of access. The site appeared to be
isolated from the river during field data collection, but water quality data suggests that some
surface connection may exist. The SDI value of 1.49 indicates arelatively low shoreline
complexity.

The total biological suitability criteria score for this site was 53, which givesit a high habitat
creation opportunity rating. Water quality was very good with an average DO value of 5.3 mg/L
(24-h range of 4.5-7.3 mg/L), specific conductivity of 1477 uS/cm and no cyanobacteria
observed in the algae sample. Water temperature was high, averaging 31.8°C (24-h range of
31.2-33.6°C), which islargely aresult of the shallow conditions (mean depth was 3.6 ft). The
high temperature resulted in alow suitability score for that category. The majority (92.4%) of
this site was less than 5 ft deep and no area was greater than 10 ft, which also caused it to score
low in the two depth categories. In addition to being shallow and hot, there was limited cover
available to fish (no submergent vegetation or boulders and no deep refuge). There was no
distinct temperature or DO stratification observed in this site from the profile data (Figure 19).
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Figure 19. Water quality profile data for site C64.1.

Figure 20 provides an overview map of site C64.1. Despite the high rating for this site, there are
some concerns about its prospect to support native fish. The siteis very shallow, has no
vegetation and high temperatures. However, it does have good DO concentrations despite the
lack of vegetation and that is probably one of the most difficult areas to correct. If habitat
creation efforts included dredging and addition of cover, this could be a good prospect.
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Figure 20. Bathymetric map of site C64.1.

BIO-WEST, Inc. Colorado River Backwaters Restoration

March 2008 33

Site Evaluation Report



C63.8 - Excellent Rating

Site C63.8 is 4.8 acres and appeared to be isolated from the river during field data collection, but
water quality data suggests that some surface connection may exist. The SDI value of 1.85
indicates arelatively low shoreline complexity.

Thetotal biological suitability criteria score for this site was 63, which givesit an excellent
habitat creation opportunity rating. Water quality was very good with an average DO value of
6.68 mg/L (24-h range of 4.1-7.1 mg/L), specific conductivity of 1200 uS/cm and it had high
suitability for both chlorophyll a concentration and cyanobacteria counts. Water temperature
was hot ideal, averaging 30.2°C (24-h range of 29.3-32.7°C) to give the site amoderate score for
this category. The site had a mean depth of 5.7 ft, and only 27% was more shallow than 5 ft, but
it did not have a deep water refuge (greater than 10 ft). The site did have some boulder-sized
substrates that would serve as beneficial cover features for native fish, as well as numerous
standing tree trunks, but there was very little submergent vegetation. The profile data suggested
that some thermal stratification occurs over the 2 m of water depth, but little vertical variation in
oxygen concentration was observed (Figure 21).
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Figure 21. Water quality profile data for site C63.8.

Figure 22 provides an overview map of site C63.8. This site appears to be a very good prospect
for habitat creation. The site appeared less desirable because many small algae “mats’ broke
free from the substrate and floated to the surface during the hours of greatest photosynthesis
(forming numerous bubbles that lift the algae from the bottom). However, the 24-h water quality
data does not show excessive variation in DO concentration, which is often associated with sites
having abundant algae. Water temperature was higher than many other sites, and the lack of
vegetation limits cover, but all data suggest that thisis an excellent prospect for native fish
habitat. The thermal variation in this site may restrict fish to using deep areas for refuge and
may concentrate fish. The DO concentration did not appear to be limiting, but this should be
thoroughly evaluated in the deeper parts of the siteif fish would be restricted there.
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A63.7 (Cable Lake) - High Rating

Site A63.7 is 17.4 acres and was connected to the river during field data collection. The SDI
value of 2.16 indicates a moderate shoreline complexity.

Thetotal biological suitability criteria score for this site was 59, which givesit a high habitat
creation opportunity rating. Water quality was good with an average DO value of 8.00 mg/L
(24-h range of 6.1-8.1 mg/L ), specific conductivity of 1368 pS/cm, and no cyanobacteria
observed in the algae sample. Water temperature averaged 31.9°C (24-h range of 30.8-32.3°C).
Thisvalue resulted in alow suitability score for that category. Mean depth of the site was 5.5 ft
and only 30.2% was more shallow than 5 ft (high suitability score) but no areawas greater than
10 ft (low suitability score). Thiswas one of the few sites that had turbidity in the high
suitability range (barely at 10.3 NTU), but all other components of cover were lacking. There
was some difference in temperature with depth observed in the profile data, but no distinct
stratification in this site (Figure 23).
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Figure 23. Water quality profile data for site A63.7.

Figure 24 provides an overview map of site A63.7. This site had high water temperature and a
distinct lack of vegetation or standing tree trunks for cover; however, this site was deeper than
some of the other sites. The high DO concentrations (despite the lack of vegetation) is a positive
benefit because it is one of the most difficult areas to correct. However, these conditions are
likely to change if there is a modification of its connectivity to the river.
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C62.9 (Duck Lake) - High Rating

Site C62.9 was originally delineated at 36.1 acres, but after collecting bathymetric data, the
adjusted site dimensions resulted in an area of 35.2 acres. The site appeared to be isolated from
the river during field data collection, but water quality data suggests that some surface
connection may exist. The SDI value of 2.95 indicates arelatively high shoreline complexity.

The total biological suitability criteria score for this site was 59, which givesit a high habitat
creation opportunity rating. Water quality was good with an average DO value of 6.1 mg/L (24-
h range of 6.6-8.4 mg/L) and specific conductivity of 1419 uS/cm, but temperature was in the
moderate suitability range (29.7°C and range of 29.1-31.9°C over 24 hours). Thissite aso had
higher frequency of cyanobacteria (41%) than many other sites, which could become more of a
problem if the current hydraulic interaction with the river is modified; however, it currently
measured in the high suitability category. Both spawning habitat criteria had high scores, but
cover was poor with too much vegetation, no boulders and no deep water refuge. However,
there were numerous standing tree trunks observed on site. There was afairly large changein
temperature (approximately 3.0°C) observed in just over 2 vertical metersin the profile data
(Figure 25). Thistrend was also apparent in DO concentration.
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Figure 25. Water quality profile data for site C62.9.

Figure 26 provides an overview map of site C62.9. The abundance of submergent vegetation
may lead to large seasonal DO concentration fluctuations. However, during this sampling
period, there was high DO concentration and generally good water quality overall (chlorophyll a
and cyanobacteria counts may be a concern if there is a change in the current hydraulic
interaction with theriver). This site was also much deeper than many others with a mean depth
of 7.1ft.
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A62.3 (Secret Lake) - Excellent Rating

Site A62.3 is 11.2 acres and was directly connected to the river during field data collection. The
SDI value of 1.64 indicates arelatively low shoreline complexity.

Thetotal biological habitat suitability score for this site was 71, the highest of all sites evaluated
during this field study. Water quality was very good with an average DO value of 8.0 mg/L (24-
h range of 8.1-8.7 mg/L), specific conductivity of 1344 uS/cm, and few cyanobacteria observed
in the algae sample. Water temperature was in the moderate range at 29.0°C (24-h range of
28.7-30.6°C), and chlorophyll was higher than many other sites (6.8 pug/L) but still scored high
in suitability. This site was deeper on average than any other evaluated (mean depth of 8.2 ft)
and was one of only two sites with a deep water refuge (26.2% of the area was greater than 10 ft
deep). Thissite did not appear to have as many standing tree trunks as other sites but several
completely submerged trees were encountered during substrate sampling. There was a moderate
change in temperature (approximately 2.5°C) observed in 3 vertical metersin the profile data
(Figure 27). There appeared to be no trend in the DO concentration data from these profiles.
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Figure 27. Water quality profile data for site A62.3.

Figure 28 provides an overview map of site A62.3. This site appearsto have justifiably scored
highest among all sites. With dlightly lower temperature and turbidity values, this site would
have scored a perfect 75. The water depth undoubtedly contributes to much of the excellent
habitat conditions as does the generally steep banks, which prevent excessive emergent
vegetation and contribute organic material to the sediments. While not reported as part of the
site scoring, the abundance and diversity of fish captured in this site suggest excellent fish
habitat overall.
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A59.7 (Headquarters Lake) - High Rating

Site A59.7 was originally delineated at 12.0 acres (including pools A and B), but after collecting
bathymetric data, the adjusted site dimensions resulted in an area of 18.2 acres. The site was
directly connected to the river during field data collection. The shoreline complexity (SDI value
of 5.23) was much higher in this site than any other; it is essentially a narrow channel (i.e., it
deviates greatly from acircle).

Thetotal biological suitability criteria score for this site was 55, which givesit a high habitat
creation opportunity rating. Water quality scored very well (both pools combined) with an
average DO value of 7.3 mg/L, specific conductivity of 1350 uS/cm, and few cyanobacteria
observed in the algae sample. Despite the high DO concentration, the 24-h water quality data
(collected approximately 1 m below the surface in the southeast end of Pool B) ranged from
0.1-6.2 mg/L and suggest that there may be critically low values each day. Water temperature
was also high, averaging 30.4°C (24-h range of 31.2—30.6°C), with the highest values recorded in
the relatively shallow southeast end of Pool B. Compared to other sites, this site had the highest
phosphorus concentration in its water quality water sample, but at 16.0 mg/L, it is still far below
target levelsidentified by the State of Arizonain its nutrient targets (AZDEQ 2007). The mean
depth of 6.3 was deeper than many sites, but there were just afew relatively deep areas (none
greater than 10 ft) with the majority (61.7%) more shallow than 5 ft. There was not enough
gravel to qualify for the higher score in that category. There was an abundance of vegetative
cover, but no boulders observed and turbidity just alittle too low to earn the higher score. No
distinct DO or temperature stratification was observed in this site from the profile data (Figures
29 and 30).
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Figure 29. Water quality profile data for site A59.7 Pool A.
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Figure 30. Water quality profile data for site A59.7 Pool B.

Figures 31 and 32 provide an overview map of site A59.7. Although this site scored high for DO
concentration, the 24-h water quality data introduces some serious concern about very low
values occurring during the night (DO was below 1.0 mg/L for 11 consecutive hours between
4:00 p.m. and 2:00 am.). The 24-h water quality data was collected in the southeast end of Pool
B, which was shallow (nearly all lessthan 5 ft deep) and had primarily silty substrates.
Dissolved oxygen should be monitored more carefully before selecting this site, particularly in
this portion of Pool B. There appears to be spatial variability in water quality conditions
throughout this site and a more thorough evaluation of water quality there may include setting
datasondes for 24 hours in multiple locations to capture this variability in the data set. The
abundance of shallow habitat and high temperatures are other issues that would need to be
evaluated for corrective action to create suitable native fish habitat in this site.
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& Survey Benchmark
D Pool A Perimeter
Pool B Perimeter

Depth Contour

a0

Depth Volume
Contour  (cubic feef)

<2ft 5.013.000
2-3ft 5.012.000
341t 4.991.000
451 4,840,000
5-6 ft 4.147.000
6-71t 3,219,000
7-8ft 2,474,000
891t 1.428,000
9-10 fi 405.000
10103 ft 3,000

Data Collected:
August 12, 2007

Figure 31. Bathymetric ap of site A59.7 - North.
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@ Survey Benchmark
Pool B Penmeter

§ft | Depth Contour

Depth Volume
Contour (cubic feet)

<21t 5.013,000
23 ft 5.012,000
34 it 4,991,000
451t 4,640,000
56 fi 4,147,000
67 fi 3.219.000
761 2,474,000
890 fi 1.428.000

89101t 405.000

10103 fi 3,000

Bathymetric Map - A59.7
Headquarters Lake - South

Data Collected:

; August 12, 2007

B W

‘ﬁlﬁ'\ E ) . \.: L
Figure 32. Bathymetric map of site A59.7 - South.
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C57.6a (Northern Ferguson Lake) - High Rating

Site C57.6awas originally delineated at 22.1 acres, but after collecting bathymetric data, the
adjusted site dimensions resulted in an area of 28.5 acres. The site was directly connected to the
river during field data collection. The SDI value of 3.87 was among the highest of all sites and
indicates high shoreline complexity.

Thetotal biological suitability criteria score for this site was 55, which givesit a high habitat
creation opportunity rating. Water quality was very good with an average DO value of 5.2 mg/L
(24-h range of 3.6-5.7 mg/L), specific conductivity of 1960 uS/cm, and an average water
temperature that was just above the high suitability range (27.4°C, with a 24-h range of
27.5-29.2°C). Thissite was shallow, averaging 3.8 deep; 81.5% of the site is more shallow than
5ft. There were poor cover characteristics with too much vegetation, no small boulders,
relatively high turbidity, and no depth refuge. A relatively large change in water temperature
was observed in the profile data (Figure 33) with a change of 4-5°C over 2.0-2.5 vertical meters.
Dissolved oxygen dropped to nearly zero near the bottom in two of the three profiles.
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Figure 33. Water quality profile data for site C57.6a.

Figure 34 provides an overview map of site C57.6a. The DO concentration at this site rated in
the high suitability range, but the profiles show that there is a sharp decline near the substrate
and the 24-h data suggests values drop to relatively low levels every day. In addition, organic
matter has apparently accumulated and led to a high total organic carbon value in the water
sample (9.4 mg/L). These observations are likely influenced by connectivity to theriver.
Although it has adirect connection, this site is approximately 3 km upstream from the outlet to
the river, which presumably limits the hydraulic interaction. The water in this site likely hasa
high residence time and does not readily move to or from theriver. The conditions observed at
this site may provide some insight as to the types of changes that would begin to occur in water
quality in sites that are hydraulically disconnected from theriver. Isolated sites would be
expected to have these types of conditions without intervention. The greatest limitation to this
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site may be the shallow depth. More shallow sites generally have multiple habitat limitations
that would be exacerbated if isolated from the river. Dredging would likely be necessary in this
Site to create suitable habitat for native fishes.
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C57.6 - Low Rating

Site C57.6 was originally delineated at 22.1 acres, but after collecting bathymetric data, the
adjusted site dimensions resulted in an area of 28.5 acres. This site was clearly isolated from the
river and water quality data were substantially different than other sites. The SDI value of 4.37
indicates very high shoreline complexity.

The total biological suitability criteria score for this site was 36, the lowest of all sites, which
givesit alow habitat creation opportunity rating. Water quality was poor with an average DO
value of 0.72 mg/L (24-h range of 0.03—0.25 mg/L), specific conductivity of 3550 uS/cm, and
very high values for both chlorophyll a and cyanobacteria counts. Average water temperature
was alittle high at 27.6°C (24-h range of 27.7-28.8°C) but much lower than expected for a
completely isolated spot. Field crews noted the presence of springs introducing cold water in
several locations. The water sample also revealed problems in the site. Total organic carbon
values were very high in each of the 3 pools (17.0-26.0 mg/L), indicating a buildup of detritus
and conditions that promote rapid ecological succession. This site also had some of the highest
concentrations of several water quality parameters, including boron, magnesium, manganese,
potassium, silica, and sodium. No gravel was observed in the site and 79.7% of the area
evaluated for depth was less than 5 ft deep. Cover was poor with no vegetation, boulders, or
deep water refuge area. There was nearly a 10°C change in temperature over lessthan 1.5
vertical meters observed in the profile data (Figures 35, 36, and 37), which is consistent with
observations of cold spring inputs.
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Figure 35. Water quality profile data for site C57.6 Pool A.
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Figure 36. Water quality profile data for site C57.6 pool B.
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Figure 37. Water quality profile data for site C57.6 Pool C.

Figure 38 provides an overview map of site C57.6. This site has great habitat limitations and
water issuing from the springs. The most compelling limitation for this siteis the extremely low
DO concentration throughout the water column. Surprisingly, acommon carp was captured in
the site, but these low DO conditions are usually only tolerated by Gambusia sp. and bullhead.
This site would require establishment of some sort of surface connection with the river (with a
filter to prevent non-native species intrusion) in order to dramatically improve conditions. The
site would also need gravel, cover, and potentially a dredging effort to remove the deep silt and
increase overall depth of the site.
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‘& Due o equipment malfuction, water depth

| was not accurately measured and no
volume data could be generated. An
approximate sketch of the 5-foot contour
depth in Pool B collecied in the field
provided the means for esimating depth
for the rmting evaluation.

& Survey Benchmark
Site Perimeter
- Area <5 ft Deep

Data Collected:
July 24, 2007

Figure 38. Bathymetric map ofst C57.6.
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A55.4 - Moderate Rating

Site A55.4 is 14.5 acres with no visible surface connection to the river. The SDI value of 2.16
indicates a moderate shoreline complexity.

Thetotal biological suitability criteria score for this site was 48, which gives it amoderate
habitat creation opportunity rating. Water quality isfair with an average DO value of 4.6 mg/L
(24-h range of 1.0-5.8 mg/L), specific conductivity of 1425 puS/cm, and no cyanobacteria
observed in the algae sample. Average water temperature was in the moderate suitability range,
at 29.7°C (24-h range of 29.0-30.7°C), which is largely aresult of the shallow conditions (mean
depth was 3.7 ft). The entire site was lessthan 5 ft deep. There was virtually zero gravel
observed and the site had poor cover characteristics (very little vegetation, no boulders, and very
shallow depths). No distinct temperature stratification or consistent vertical trendsin DO
concentration were observed in the profile data (Figure 39).
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Figure 39. Water quality profile data for site A55.4.

Figure 40 provides an overview map of site A55.4. There are several problems with this site.
The moderate score for DO may not be warranted based on the 24-h water quality data, which
suggested that very low concentrations occur daily. The site is very shallow, which often leads
to temperature problems, more rapid sedimentation in the long term, and limited cover or gravel
for spawning. In addition, the water sample for this site had relatively high concentrations of
aluminum (0.6 mg/L) and iron (0.37 mg/L).
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A54.3 - Excellent Rating

Site A54.3 was originally delineated at 3.2 acres but after collecting bathymetric data, the
adjusted site dimensions resulted in an area of 4.9 acres. This site was connected to the river
during field data collection. The SDI value of 1.56 indicates arelatively low shoreline
complexity.

Thetotal biological suitability criteria score for this site was 61, which givesit an excellent
habitat creation opportunity rating. This site scored 40 out of 40 for water quality with an
average DO vaue of 6.5 mg/L (24-h range of 3.5-8.5 mg/L), specific conductivity of 1245
puS/cm, and average water temperature of 26.9°C (24-h range of 26.6-28.9°C). The mean depth
of the site was 5.5 ft, but there was too much shallow (less than 5 ft) habitat to score in the high
suitability range for that category. The amount of submergent vegetation was within the high
suitability range and turbidity was alittle too high to receive the top score. There was no distinct
temperature or DO stratification observed in this site from the profile data (Figure 41).
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Figure 41. Water quality profile data for site A54.3.

Figure 42 provides an overview map of site A54.3. Although this site received the highest score
for DO concentration, the daily variation decreased into the moderate range. The only other
concern with this site is the high percentage of shallow habitat. If hydraulically disconnected
from the river, such characteristics could result in poor habitat conditions.
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C53.5 - Excellent Rating

Site C53.5is 5.6 acres and was one of the two sites that were originaly listed as alternates. This
site was selected to replace A69.7 pools A and B due to difficulty of access. The site was
connected to the river during field data collection. The SDI value of 1.34 indicates arelatively
low shoreline complexity.

Thetotal biological suitability criteria score for this site was 63, which givesit an excellent
habitat creation opportunity rating. Water quality was very good with an average DO value of
7.8 mg/L (24-h range of 5.4—7.4mg/L), specific conductivity of 1315 uS/cm, and a chlorophyll a
concentration of lessthan 1.0 pug/L. Average water temperature rated moderately suitable at
30.0°C (24-h range of 29.7-31.4°C). Thiswas one of the deeper sites, averaging a depth of 7.2
ft; however, there was no area deeper than 10 ft. The site had good abundance of submergent
vegetation, but moderate suitability for turbidity and no boulders. There waslittle vertical
change in temperature or DO observed in the profile data (Figure 43).
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Figure 43. Water quality profile data for site C53.5.

Figure 44 provides an overview map of site C53.5. This site appears to be a very good prospect
with excellent DO characteristics and good depth (though no deep refuge). However, as with
any site that is currently connected to the river and may be hydraulically isolated, changesin
water quality conditions cannot be accurately predicted. Post-isolation monitoring should be
conducted to determine whether water quality characteristics would remain within suitable
ranges for native fish.
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(cubic feet)

<3ft 1,748,000
3-4ft 1,734,000
45f 1688000
56ft 1,599,000
6-7f 1444000
7-8ft 1,243,000
8-9 ft 897,000

9-10ft 474,000 Jos

Legend

& Survey Benchmark , :
Site Perimeter Z SR

Depth Contour Bathymetric Map - C53.5

Data Collected:
August 14, 2007
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Figure 44. Bathymetric map of site C53.5.
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A53.4 - Excellent Rating

Site A53.4is5.2 acres and was directly connected to the river viaalong, narrow channel that
appeared to have been dredged to the site but had not been used in some time. The SDI value of
2.54 indicates a moderate shoreline complexity.

Thetotal biological suitability criteria score for this site was 67, giving it an excellent habitat
creation opportunity rating. Water quality was very good with an average DO value of 7.6 mg/L
(24-h range of 4.0-11.0 mg/L), specific conductivity of 1228 uS/cm, and no cyanobacteria
observed in the algae sample. Average water temperature was slightly high at 27.4°C (24-h
range of 27.8-30.6"C). The average depth for the site was 6.4 ft and only 19.4% was more
shallow than 5 ft. Cover was very good for this site; gravel covered 22% of the shoreline,
boulder-sized substrate and good amounts of submergent vegetation were present. No distinct
temperature or DO stratification were observed at this site from the profile data (Figure 45).
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Figure 45. Water quality profile data for site A53.4.

Figure 46 provides a closeup view of site A53.4 and Figure 47 provides an overview of the site
and its connection to theriver. This site appears to be avery good prospect. There may be some
concern associated with the large variation in diel DO concentration and that should be evaluated
carefully during seasonal sampling if this site is chosen. In addition, this site had arelatively
high ammoniavaluein its water sample (0.23 mg/L), which could be a problem for native fish
given the high toxicity of ammoniaat higher pH levels (8.9 in this site) and higher water
temperatures.
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Figure 46. Bathymetric map of site A53.4.
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Figur 49.  Location of site A53.4 relative to the Lower Colorado River.
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C52.5 - Excellent Rating

Site C52.5is 7.1 acres and was connected to the river during field data collection. The SDI
value of 2.05 indicates moderate shoreline complexity.

Thetotal biological suitability criteria score for this site was 69, which givesit an excellent
habitat creation opportunity rating. This site scored 40 out of 40 for water quality with an
average DO value of 7.6 mg/L (24-h range of 6.0-9.2 mg/L), specific conductivity of 1276
pnS/cm, and average water temperature at 26.8°C (24-h range of 26.4-28.6°C). Thissite had a
deep water refuge area, but it wastoo small (1.4% of the total area) to qualify for the high
suitability score. Mean depth at the site was 6.6 ft. There was no evidence of large changesin
temperature or DO concentration observed in this site from the profile data (Figure 48).
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Figure 48.  Water quality profile data for site C52.5.

Figure 49 provides an overview map of site C52.5. The only two apparent deficienciesin this
site are low turbidity and not enough area of deep water refuge. Water quality was very good,
which islikely because two large, short channels connect the site directly to the river, limiting
residence time of water in thissite. However, if there is achange in this connectivity to restrict
non-native fish access to the site, there may be substantial changes to the water quality that are
difficult to predict. Despite the uncertainty of changesin water quality, there are many
beneficial characteristicsin this site that are lacking in others, including having natural boulder-
sized cover, some areathat is deeper than 10 ft, good amounts of submergent vegetation, and
sufficient gravel to support spawning. In al, site C52.5 appears to be a very good prospect.
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Figure 49. Bathymetric map of site C52.5.
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A51.4 - Excellent Rating

Site A51.4is 10.8 acres and was directly connected to the river during field data collection. The
SDI value of 2.45 indicates a moderate shoreline complexity.

Thetotal biological suitability criteria score for this site was 67, which givesit an excellent
habitat creation opportunity rating. Water quality was very good with an average DO value of
10.7 mg/L (24-h range of 7.6-13.5 mg/L) and specific conductivity of 1255 uS/cm. Water
temperature was sightly high at 27.9°C (24-h range of 27.5-29.5°C) and received a moderate
score. Both categories in the spawning habitat section scored high with excellent quantities of
gravel and only 22.1% of the area being more shallow than 5 ft. This site was also one of only
two with a deep water refuge (27.2% of the total area) and had a mean depth of 7.6 ft. Turbidity
was dlightly too high to qualify for the highest score, as was vegetative cover, but boulder-sized
cover was observed as well as many standing tree trunks. There was no evidence of temperature
or DO stratification observed in this site from the profile data (Figure 50).
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Figure 50. Water quality profile data for site A51.4.

Figure 51 provides an overview map of site A51.4. The biggest concern for this siteisthe
abundance of submergent vegetation. While excellent for providing cover, it contributes to the
large variation in DO concentration and may lead to seasonal problems if significant die-off
occurs. Thissite may also have concerns with nutrients as it had the highest TKN measurement,
at 2.2 mg/L and arelatively high ammonia concentration of 0.27 mg/L. With the high pH of the
site (8.5) and water temperature, high ammonia could be toxic to fish. All other characteristics
of this site are very good but may change with a modification of connectivity to the river to
prevent non-native fish species from accessing the site. This site has arelatively long, narrow
channel (approximately 0.5 mile) connecting it to the river which limitsits direct exchange of
water with the river and likely increases residence time of the water. With such conditions, the
siteisalready closer to being “isolated” from the river than many other sites and may not change
substantially if further restricted from its connection to the river.
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A49.2 - Excellent Rating

Site A49.2 was originally delineated at 8.5 acres, but after collecting bathymetric data, the
adjusted site dimensions resulted in an area of 10.1 acres. The site appeared to be isolated from
theriver. The channel that appeared to have been dredged from the river to this site was silted in
several places and water quality conditions (specifically conductivity) suggests that this siteis
more isolated from the river than other sites that had no obvious surface connection. The SDI
value of 1.73 indicates arelatively low shoreline complexity.

Thetotal biological suitability criteria score for this site was 63, which givesit an excellent
habitat creation opportunity rating. Water quality was very good with an average DO value of
7.8 mg/L (24-h range of 5.9-8.5 mg/L) and specific conductivity of 2364 uS/cm. Average water
temperature was in the moderate suitability range at 29.6°C (24-h range of 29.1-31.0°C). The
water sample from this site had the highest values for several parameters, including boron (0.92
mg/L), chloride (370 mg/L), fluoride (6.8 mg/L), and sodium (500 mg/L), and noticeably low
values for calcium (40 mg/L) and magnesium (5.9 mg/L) compared with all other sites. The site
had an average depth of 6.5 ft and had some deep water refuge (5.1%), but not enough to qualify
for the high score in that category. Vegetative cover was lacking and turbidity was low at 1.84
NTU, but there was boulder-sized substrate observed as well as standing tree trunks and an area
in the deepest part of the site with numeroustiresin apile. No distinct temperature or DO
stratification was observed in this site from the profile data (Figure 52).
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Figure 52. Water quality profile data for site A49.2.

Figure 53 provides an overview map of site A49.2. This site appearsto be an excellent prospect
to provide long-term habitat to razorback suckers and bonytail. It wasisolated from the river
during site examination, yet had good water quality conditions and good cover characteristics
(including the tires, which do not factor into the scoring). The lack of vegetation does not appear
to limit DO concentration, but may limit cover in this clear site. The other cover features help,
but additional cover may be desirable. There were some interesting dynamics in the water
quality sample, but none that were of great concern.
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C48.5 (West Pond) - Moderate Rating

Site C48.5is50.2 acres and appeared to be isolated from the river during field data collection. A
small channel appeared to lead to the site from the upstream dam and may be periodically used
to send water (and potentially non-native fish species) into the site. However, the specific
conductivity value (2,137 pS/cm) suggests that the site may not receive substantial inflows from
thissource. The SDI value of 2.28 indicates a moderate shoreline complexity; the large pool was
relatively round (i.e., would have low SDI), but the site included a separate small pool and the
channel, both of which influenced the overall SDI value.

Thetotal biological suitability criteria score for this site was 50, which givesit a moderate
habitat creation opportunity rating. Water quality was good, but the average DO value (4.89
mg/L) and water temperature (30.6°C) were in the moderate scoring range. The 24-h water
quality data suggest that DO declinesto very low values daily (range of 1.9-8.6 mg/L);
temperature ranged from 29.4-30.6°C. The water sample yielded a high total organic carbon
value (9.8 mg/L), which indicates a buildup of detritus and promotes rapid ecological succession.
There were also high concentrations of boron (0.42 mg/L), potassium (17.0 mg/L), silica (49.0
mg/L), and sodium (300 mg/L). Thissite was very shallow with a mean depth of 3.7 ft and
96.6% percent of the area more shallow than 5 ft. There was plenty of gravel to support
spawning, but the submergent vegetation was very abundant (91.2% of the area), dense, and
grew to the water surface in most areas. Water quality observations were collected in some of
the small areathat had open water, but the field crews observed that water temperature was much
higher within dense vegetation. Other than dense vegetation, the cover attributes were poor,
with no boulders, low turbidity, and no deep areas. No temperature or DO stratification was
observed in this site from the profile data (Figure 54).
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Figure 54. Water quality profile data for site C48.5.

Figure 55 provides an overview map of site C48.5. Thissite had physical characteristics that
may limit the success of habitat creation efforts here. The dense submergent vegetation (spiny
naiad) could cause seasonal DO fluctuations. Combined with shallow conditions, thiswill hasten
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sedimentation and biological oxygen demand of the detritus. Thereis already great daily
variation in DO concentration that drops the level into poor suitability conditions. Dredging
would likely be required to allow this site to function as suitable habitat for native fishes.
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C48.2 (Horseshoe Pond) - High Rating

Site C48.2 is 4.9 acres and was isolated from the river during field data collection, but the
average specific conductivity value (1,903 uS/cm) suggests that some subsurface exchange of
water may exist (seepage from the adjacent All American Canal). The SDI value of 1.98
indicates alow to moderate shoreline complexity.

Thetotal biological habitat suitability score for this site was 53, which givesit a high habitat
creation opportunity rating. Water quality was good with an average DO value of 8.0 mg/L (24-
h range of 5.0-9.2 mg/L), specific conductivity of 1903 uS/cm, and low chlorophyll a
concentration. Water temperature was very high at 32.7°C (24-h range of 31.7-35.1°C), largely
due to the shallow conditions (mean depth was 2.2 ft). The water sample from this siteyielded a
relatively high total organic carbon value (5.7 mg/L), which indicates a buildup of detritus and
promotes rapid ecological succession. There were also relatively high phosphorus (9.5 mg/L),
potassium (16 mg/L), silica (58 mg/L), and sodium (260 mg/L) concentrations compared with
other sites. The entire site was lessthan 5 ft deep and no area was greater than 10 ft, giving it a
low score in both depth categories. In addition to being shallow and hot, there was limited cover
available to fish (no submergent vegetation or boulders and no deep refuge). No distinct
temperature or DO stratification was observed in this site from the profile data (Figure 56).
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Figure 56. Water quality profile data for site C48.2.

Figure 57 provides an overview map of site C48.2. The very shallow nature of this site and
resulting high temperature are serious concerns to its suitability for native fish. In addition there
isadistinct lack of cover in this clear site and fish would be restricted to using just a small area
along the shoreline without additional cover. The other water quality parameters were better
than expected in thisisolated site and suggest a good subsurface connection with theriver.
Cyanaobacteria counts were fairly high (33.7%) and would have to be monitored to ensure it does
not become a problem, but asis, the counts were well within the high suitability range. Because
of its extremely shallow nature and high organic composition dredging would likely be required
to allow this site to function as suitable habitat for native fishes.
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DISCUSSION AND RECOMMENDATIONS

The 25 sites from LCR MSCP Reaches 5 and 6 that were evaluated in this effort had many
similarities, but each had a unique combination of physical and water quality characteristics that
will help determine which are best suited to further evaluation and ultimately habitat creation
efforts for razorback sucker and bonytail. Some sites were very close to being ideal candidates
with little work necessary before native fish could be introduced, while others appear to require
extensive efforts. Many of the sites that rated highest and appeared to be excellent prospects are
currently connected to the river, which contributes to their excellent water quality conditions. 1f
such sites were to have their surface connection restricted to prevent access by non-native fish
species, the water quality conditions will change in unpredictable ways. Those that are
physically closer to the river are more likely to receive good subsurface exchange of water with
theriver, though even thisis difficult to predict because of soil conditions and other variables
that influence the seepage characteristics in different locations.

A few sites appeared to be very good candidates even though there was no obvious surface
connection. Most of these sites had abundant and diverse non-native fish popul ations and good
to excellent water quality conditions. These characteristics suggest that there could be an
unobserved surface connection to some or al of these sites (the emergent cattails and water reed
was often very dense and could have obstructed view of an existing channel). However, Prieto
(1998) suggests that such sites may be pseudo-seeps with no distinct surface connection and very
good water quality characteristics via subsurface connections. Because most of these sites were
very closeto theriver, it would be logical for subsurface water exchange to occur. 1f some or all
of these sites can be evaluated to determine conclusively whether they are truly isolated from the
river with no surface connection, yet able to maintain the existing water quality characteristics,
then these could be very good opportunities to explore as habitat conservation areas. Though
many rated “high” rather than “excellent” in habitat creation opportunity, there would be less
uncertainty associated with changesin water quality that may occur with asite that is currently
rated as “excellent” but must have its connection to the river restricted in some way to prevent
non-native fish species access.

As expected, many of these floodplain lakes are shallow, often with a mean depth of less than 6
ft. The shallowest of these sites tended to have high water temperatures. Also, sites that were
more isolated had greater water quality issues, but such conditions may result if a connected site
ismodified to substantially reduce connectivity to the river. The benefit of using an isolated site
isthat water quality conditions can be improved with some (screened) connection to the river
established. With a currently connected site, conditions are likely aready very good and with
careful management could be maintained, even with arestriction on the connectivity to the river.
However, it isdifficult to predict just how much change could be anticipated in any given site.

We believe that these ratings give a good start, but there are issues that should be individually
examined. Nearly all sitesthat had an excellent habitat creation opportunity rating appear to be
good prospects and the individual characteristics of the sitesin that group that are not readily
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apparent in the scoring system (e.g., great variation in diel DO concentration) can be used to
further sort the best sites for further evaluation. Sitesthat rated as high in habitat creation
opportunity each had slightly more cause for concern, as noted in the site-specific results, and
would likely require more effort to establish native fish habitat; but these sites are, in many
cases, still good prospects. In particular, we believe that sites A67.9, C67.6b, C64.4, and C62.9
are among those in the high rating category that may warrant a closer look. Both sites A67.9 and
C64.4 were limited in vegetative cover and depth, but they still scored high. Sites C67.7b and
C62.9 had dense vegetative cover that could potentially increase the BOD as the vegetation
scenescesin thefall. Vegetation may need to be established or controlled by some means, such
as dredging, to increase depth and stabilize the diel variationsin DO concentration. Sites that
scored low or moderate have many issues that would cause problems and/or require excessive
effort to correct. These sites should be considered only when logistics dictate that one of these
sites is more desirable than the higher rated sites, or if further evaluation substantially reduces
the list of available high and excellent rated sites. More detailed explanations of site suitability
and issues associated with each site that may not be represented in the habitat suitability score
can be found in the site-specific results section.
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GLOSSARY OF TERMS

Differential correction: GPS signals are collected at a base station (with precisely known
coordinates) at the same time that GPS signals are collected (must be from the same
satellites) in the field. The base station data are used to calculate error in the GPS signals
at the time that the field data are collected and these cal culations used to correct the field
data.

Echosounder: A device that uses sound pulses directed from the water surface vertically down
to measure the distance to the bottom by means of sound waves.

Glutaraldehyde: A colorless liquid with a pungent odor used as a chemical preservative.

Nephelometric Turbidity Units (NTU): The standard unit of measure of water turbidity; a
nephelometer or turbidimeter is used to measure the intensity of light scattered at 90
degrees as a beam of light passes through a water sample.

Van Dorn beta bottle: A device that provides a means of collecting water samples at selected
depths below the surface. It is made of an open-ended plastic cylinder that can be
attached to awire and lowered to any desired depth, when the latch istriggered to close
the endcaps and trap the water sample for retrieval.
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APPENDIX A: BENCHMARK LOCATIONS



Table A: Reaches 5 and 6 inventory sites benchmark locations (GPS locations in UTM

Nad83).

SITE WSE (FEFEEVL)OW BM NORTHING EASTING
A69.7c -5.092 3657805.258 721391.914
A67.9 -3.942 3657288.850 722633.906
C67.6a -6.717 3656857.367 725713.681
C67.6b -4.242 3657347.992 726044.870
A67.5 -5.000 3657076.000 723940.000
C65.0 -1.283 3657664.246 726778.238
A64.5 -6.060 3657933.000 728193.000
C64.4 -8.333 3657622.000 728172.000
C64.1 -15.854 3657524.128 728825.896
A63.8 -5.408 3657515.158 729256.005
A63.7 -8.100 3657904.902 729220.285
A62.9 -4.850 3657475.495 729903.979
A62.3 -8.033 3657659.197 731921.863
A59.7 -5.920 3654213.000 734563.000
C57.6a -6.125 3653517.000 732657.000
C57.6 No Suitable Location

A55.4 -10.950 3649347.000 737580.000
A54.3 -4.767 3648119.000 736465.000
C53.5 -10.430 3647135.028 735316.966
A53.4 -4.680 3646743.020 736076.440
C52.5 -11.958 3645612.750 735728.400
A51.4 -4.683 3645367.000 737049.000
A49.2 -2.775 3643715.000 737743.000
C48.5 -3.060 3640230.391 736007.891
C48.2 -8.920 3639900.000 736141.000







APPENDIX B: BIOLOGICAL SUITABILITY CRITERIA
WORKSHEETS



Biological Suitability Criteria Worksheet Page 1 of 2

Backwater Number: /7 ¢7. 7 ¢ Location/Reach: =
Channel Formation Type: g"gﬁmi z>'=x-= Aoprosmion
Backwater Type (circle one): @é@@) Isolated
- A
Observer(s):__ 7/ T Date: __ 7,/ 5437
Shoteline Development Index Value: __/,/7 Backwater Size __ ., %/
WATER QUALITY: Measured Value Score
Hypolimnetic (1) >5 (mg/L.) 10
Dissolved Oxygen (2)3.0-5 5 :
(3) <3.0 | 7.75 e
Epilimnetic (1) >3.5 (mg/L) 5
Dissolved Oxygen * (2) <3.5 !
Temperature (1) <27 (degrees Celsius) 5
(2)27-31 3 _
(3) >31 1 Z0.0 ]
Salinity (1) <5,000 (uS/cm) 5
(2) 5,000-10,000 3 B
(3)>10,000 1 L 5
pH (1)7-10 5
(2) 6-6.99 3
(3) <6 or>10 1 5,27 5
Selenium (1) <2 ug/L 5 _
(2)>2 I L0005 )
Chlorophyll a (1) <50 (ng/L) 5 -
(2) >50 ! 0. 507 -
Cyanobacteria (1) <50% composition 5 o ~
(2) >50% composition 1 e 5

WATER QUALITY SCORE: |34

SPAWNING HABITAT:
Depth <5feet (1) <50% 5 .

(2) >50% I A0 !
Gravel Substrate (1) >5% (pond’s perimeter) 5

(2) <5% 1 TN e

SPAWNING HABITAT SCORE: | /,

* . Epilimnetic DO is only evaluated if Hypolimnetic DO is <3.0; only ! DO value is used for calculation of a site score.



Biological Suitability Criteria Worksheet Page 2 of 2
Backwater Number: _ /76707 ¢

COVER:
Vegetation (1) 10-60% (pond’s area) 5
2) <10% 1 L59 /
(3) >60% 1
Turbidity (1) 10-100 (NTU) 5
(2) 0-10; 101-150 3 2.7 3
(3)>150 I
Rip-Rap (1) Present 5
(2) Absent t i ?
Depth >10feet (1) 15-35% (of pond) 5
(2) >35% 3 9 [
3)<15% |

COVER SCORE: (s

BIO-INDICATORS: (1) Fish present (except Gambusia ot bullhead) 5
{2) Fish absent 1

BIO-INDICATORS SCORE:

TOTAL SCORE (sum of all items):] 55

Additional Notes:

. i P~ P : i
Evidence of water exchange: n%{,;z““i Comnbe™ 1O BNG (e (CPRenk

e

Unique cover features (beaver dam, standing tree trunks, undercut banks, etc.):

V.Tr G{}ﬁ} x};{s‘ {7{: x«/,si :-fi‘s'%, ;.: Q!:

Other observations:




Biological Suitability Criteria Worksheet Page 1 of 2

Backwater Number: _ 44, 7. ¢ Location/Reach; £
; e 3 .
Channel Formation Type: flood pie'n  Avpsesyloe
; /

Backwater Type (circle one): Cé'r&lgcté@ Isolated

Observer(s):_ AL, CU, T& Date: 7/ 7/07
Shoreline Development Index Value: _%, 57 Backwater Size _2 7. &
WATER QUALITY: Measured Value Score
Hypolimnetic (1) >5 (mg/L) 10
Dissolved Oxygen (2)3.0-5 5 )
(3) <3.0 1 5,00 2
Epilimnetic (1) >3.5 (mg/L) 5
Dissolved Oxygen * (2)<3.5 I
Temperature (1) <27 (degrees Celsius) 5
(2y27-31 3
(3) >31 | g -
Salinity (1) <5,000 (uS/cm) 5
(2) 5,000-10,000 3 )
(3) >10,000 | Hi >
pH (1) 7-10 5
(2) 6-6.99 3 |
(3) <6 or>10 1 S8
Selenium (1) <2 ug/l. 5 P
(2} >2 I 2
Chlorophyll a (1) <50 (png/l) 5 '
(2) >50 1 0,329 s
Cyanobacteria (1) <50% composition 5 ' .
(2) >50% composition | A -
WATER QUALITY SCORE: | 275
SPAWNING HABITAT:
Depth <5Sfeet (1) <50% 5 o
(2) >50% | S04 f
Gravel Substrate (1) >5% (pond’s perimeter) 5
(2) <5% 1 Y5 §

SPAWNING HABITAT SCORE: | <

* - Epilimnetic DO is only evaluated if Hypolimnetic DO is <3.0; only I DO value is used for calculation of a site score.




Biological Suitability Criteria Worksheet

& -y %
Backwater Number: »’52 4

Page 2 of 2

COVER;:
Vegetation (1) 10-60% (pond’s area) 5 o
(2) <10% ! VA /
(3) >60% 1
Turbidity (1) 10-100 (NTU} 5
(2) 0-10; 101-150 3 o0 2
(3) >150 I
Rip-Rap (1) Present 5 ) -
(2) Absent I E -
Depth >10feet (1) 15-35% (of pond) 5
(2) >35% 3 0 ]
(3)<15% |
COVER SCORE: | /)
BIO-INDICATORS: (1) Fish present (except Gambusia or bullhead) 5
(2) Fish absent 1
BIO-INDICATORS SCORE: £,
TOTAL SCORE (sum of all items)]| 5
Additional Notes:
Evidence of water exchange: Conneried a  Chonsel Mo pves

Unique cover features (beaver dam, standing tree trunks, undercut banks, etc.):

LS g{‘”‘j‘).-‘.‘,‘ e g Js M f & g‘p - i/;-; 2 éc‘. o ,5%) f f\.fl“‘ e 'E“E-fg‘
JV R L ey FEEE Rl AT ORy 0 s s Pl PO lg e T
7 ' ‘ 7 A
Other observations:
o s % 3 7 5 %
NG ha Py g dBne gy aoemt e B 1 ha @ Ofegnpe |

i




Biological Suitability Criteria Worksheet Page 1 of 2

Backwater Number: ¢ & “‘é 2 Location/Reach: -

Channel Formation Type: | BRES oy

Backwater Type (circle one): /ggnnégted\ Isolated

Observer(sy,_#¢_/r, 75 Date: _ 7/ A P F
Shoreline Development Index Value: __ 7/, 5% Backwater Size __%. 2
WATER QUALITY: Measured Value Score
Hypolimnetic (1) >5 (mg/L) 10
Dissolved Oxygen (2) 3.0-5 5 )
(3) <3.0 1 . 54 Y
Epilimnetic (1) >3.5 (mg/L) 5
Dissolved Oxygen * (2)<3.5 i - _
Temperature (1) <27 (degrees Celsius) 5
(2)27-31 3
(3) >31 1 i [, 36
Salinity (1) <5,000 (uS/cm) 5
{2) 5,000-10,000 3 .
(3) >10,000 1 (355
pH (1) 7-10 5
(2) 6-6.99 3 o
(3) <6 or >10 1 7 52 s~
Selenium (1) <2 ug/L. 5 -
(2)>2 1 {bpzs” 5
Chlorophyll a (1) <50 (ng/L) 5 - -
(2) >50 1 0,5/t -
Cyanobacteria (1) <50% composition 5
(2) >50% composition 1 & s

WATER QUALITY SCORE: | 74

s
SPAWNING HABITAT:
Depth <Sfeet (1) <50% 5 ’

(2) >50% 1 /
Gravel Substrate (1} >5% (pond’s perimeter} 5 U

(2) <5% 1 = o /

SPAWNING HABITAT SCORE: |

* - Epilimnetic DO is only evaluated if Hypolimnetic DO is <3.0; only 1 DQ value is used for calculation of a site score.
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Backwater Number: __{ {7

COVER:

Vegetation (1) 10-60% (pond’s area) 5
(2) <10% 1 L0 1
(3) >60% l

Turbidity (1) 10-100 (NTW) 5
(2) 0-10; 101-150 3 2, 4 3
(3)>150 l

Rip-Rap (1) Present 5
(2) Absent 1 A /

Depth >10feet (1) 15-35% (of pond) 5 .
(2) >35% 3 O '
(3)<15% l

COVER SCORE: | |,

BIO-INDICATORS: (1) Fish present (except Gambusia or bullhead) 5
(2) Fish absent 1

BIO-INDICATORS SCORE:

)

TOTAL SCORE (sum of all items):| % 2

Additional Notes:
Iy

Evidence of water exchange: Aletel  Conppelite

Unique cover features (beaver dam, standing tree trunks, undercut banks, etc.):

B ¥ e s g £ e o o b
P D ke £ A5 ety AR R

- fe, N - .
5"? .ﬁ-ﬁ;,ﬂf‘{f(nﬂ, ;L{”C_D ‘%—»"\,_M\ %/«f

Other observations:
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Backwater Number: &4 7.4 b Location/Reach:

Channel Formation Type: Liond plerin ﬁ.-z(ifﬁ g5 o

Backwater Type (circle one): Connected — /Tsolated >

Observer(s):__/72_LF£_ 7S Date: _7/272/0 7
Shoreline Development Index Value: _ /. 5 % Backwater Size __ 7 £,
WATER QUALITY: Measured Value Score
Hypolimnetic (1) >5 (mg/L.) 10
Dissolved Oxygen (2)3.0-5 5 o o
(3)<3.0 1 S 77 S
Epilimnetic (1) >3.5 (mg/l) 5
Dissolved Oxygen * (2)<3.5 I _
Temperature (1) <27 (degrees Celsius) 5
(2)27-31 3 ~
(3) >31 I S04 >
Salinity (1) <5,000 (uS/cm) 5
(2) 5,000-10,000 3 o
(3) >10,000 | ERY ] 5
pH (1) 7-10 5
(2) 6-6.99 3 T —
(3) <6 or>10 I I
Selenium (1) <2 ug/L. 5 .
(2)>2 I 0N 2
Chlorophyli a (1) <50 (ug/L) 5 ) .
(2) >50 [ 0524 =
Cyanobacteria (1) <50% composition 5
(2) >50% composition 1 o

SPAWNING HABITAT:
Depth <5feet (1) <50% 5 7 ~ |
(2) >50% ! R _D
Gravel Substrate (1) >5% (pond’s perimeter) 5 .
(2) <5% 1 570 5

SPAWNING HABITAT SCORE: | ;U

* - Epilimnetic DO is only evaluated if Hypolimnetic DO is <3.0; only | DO value is used for caiculation of a site score.
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Backwater Number: /p o /ﬁ g

COVER:

Vegetation (1} 10-60% (pond’s area) 5 .
(2) <10% ! Y64 B
(3} >60% 1

Turbidity (1} 10-100 (NTU) 5 .
(2) 0-10; 101-150 3 L.t »
(3)>150 1

Rip-Rap (1) Present 5 )
(2) Absent 1 £ ’

Depth >10feet (1) 15-35% (of pond} 5 ~ ,
(2) >35% 3 % /
(3)<15% |

COVER SCORE: {n

BIO-INDICATORS: (1) Fish present (except Gambusia or bulthead) 5
(2) Fish absent |

BIO-INDICATORS SCORE: 5

TOTAL SCORE (sum of all items): 3}](;;

Additional Notes:

. . n \ } ! ; 1. § o
Evidence of water exchange: _ Mo smingd - ot but an peta wat obpeped  fhat ey
b 3 ) l%},,)ﬁ’.% 2. San f-g{‘;ec.{’_ s m:’»:.?'"? I"'%ﬁ

Unique cover features (beaver dam, standing tree trunks, undercut banks, etc.):

T / [ Lot . AN S . '
YA S e g k.. i - e filn . € T Py, =
Shrackios \zi R4 TTEw s | Same Goatered  dosr  eeleble [ obonider L but so¥ faoisl }i“O
3 g i 7 Tt

- h: ¢

/ ;
4{/&/& I =’;, A pool o g
Other observations:
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Backwater Number: A6 7. 5 Location/Reach: 5
”g:\x/;}ﬁ'n% o

N § .
lad o neese om

Channel Formation Type:

Backwater Type (circle one): {:(Z;onnect@ Isolated

Observer(s).__/7F, ¥ Date: _7/7 /57
Shoreline Development Index Value: _[, 3~ Backwater Size _ 7. ./
WATER QUALITY: Measured Value Score
Hypolimnetic {1) »5 (mg/L) 10
Dissolved Oxygen {2)3.0-5 5 )_ .
(3) <3.0 I 44/ .
Epilimnetic (1)y>3.5 (mg/L) 5 ) .
Dissolved Oxygen * (2) <3.5 1 .
Temperature (1) <27 (degrees Celsius) 5
(2) 27-31 3
(3) >31 [ 50, + o
Salinity (1) <5,000 (uS/cm) 5
(2) 5,000-10,000 3 » .
(3)>10,000 1 12 A
pH (1)7-10 5
(2) 6-6.99 3 L .
(3) <6 or >10 I [
Selenium (1) <2 ug/l. 5
2)>2 i {0,025 5
Chlorophyll a (1) <50 (ug/L) 5 o _
(2) >50 1 0.553% 5
Cyanobacteria (1) <50% composition 5 o ,
(2) >50% composition 1 Lo A ‘

WATER QUALITY SCORE: |77

SPAWNING HABITAT:

Depth <5feet (1) <50% 5 e |
(2) >50% 1 0 @

Gravel Substrate (1) >5% (pond’s perimeter) 5 .
(2) <5% 1 6.5

SPAWNING HABITAT SCORE: | 4

* - Epilimnetic DO is only evaluated if Hypolimnoetic DO is <3.0; only | DO value is used for calculation of a site score.
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Backwater Number: ___# L
COVER:
Vegetation (1) 10-60% (pond’s area) 5 L
(2) <10% 1 5.7
(3) >60% 1
Turbidity (1) 10-100 (NTU) 5 N -
(2) 0-10; 101-150 3 4. 5
(3) >150 1
Rip-Rap (1) Present 5
(2) Absent 1 A 5
Depth >10feet (1) 15-35% (of pond) 5 N
(2) >35% 3 0 I
(3 <15% l
COVER SCORE: L
BIO-INDICATORS: (1) Fish present (except Gambusia or bullhead) 5
{2) Fish absent 1
BIO-INDICATORS SCORE: | &

TOTAL SCORE (sum of all items):

Additional Notes: (dselae )
. - [ | £ Sy
Evidence of water exchange: (irEer  Chenod! o v

77

Unique cover features (beaver dam, standing tree trunks, undercut banks, etc.):

Other observations:
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Backwater Number: £/ 5 2/ Location/Reach: -
Channel Formation Type: Floud plasn  hepreseion
Backwater Type (circle one): Connectcth Isolated

Observer(s):__s#74 7k

Shoreline Development Index Value: _Z .45

Date: _ 7/ 7« #0007

Backwater Size /7.5

WATER QUALITY: Measured Value Score
Hypolimnetic (1) >5 (mg/L) 10
Dissolved Oxygen (2) 3.0-5 5 o
(3)<3.0 1 5.37
Epilimnetic (1) >3.5 (mg/L) 5 .
Dissolved Oxygen * (2)<3.5 r
Temperature (1) <27 (degrees Celsius) 5
(2)27-31 3 ]
(3) >31 | JB07 3
Salinity (1) <5,000 (uS/cm) 5
(2) 5,000-10,000 3 ) B
(3) >10,000 ! /1 5
pH (1) 7-10 5
(2) 6-6.99 3
(3) <6 or >10 1 7Lt <
Selenium (1) <2 ug/L 3 .
(2)>2 1 (0025 =
Chlorophyll a (1) <50 (ug/L) 5 o .
(2) >50 I 0,777
Cyanobacteria (1) <50% composition 5 - »
(2) >50% composition 1 v -
WATER QUALITY SCORE: | 34
SPAWNING HABITAT:
Depth <5Sfeet (1) <50% 5 ’ )
(2) >50% ! 515 A
Gravel Substrate (1) >5% (pond’s perimeter) 5 3
(2) <5% 1 ! 5./
SPAWNING HABITAT SCORE: |/2

# . Epilimnetic DO is only evaluated if Hypolimnetic DO is <3.0; enly 1 DO value is used for caleulation of a site score.
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Backwater Number:

oy
s

COVER:
Vegetation (1) 10-60% (pond’s area) 5 B -
2y <10% 1 X 5
(3) >60% I
Turbidity (1) 10-100 (NTW) 5 o B
(2) 0-10; 101-150 3 7l =
(3) >150 {
Rip-Rap {1) Present 5
(2) Absent I v =
Depth >10feet {1) 15-35% (of pond) 5 !
(2) >35% 3 O ]
(3)<15% 1
COVER SCORE: x4
BIO-INDICATORS: (1) Fish present (except Gambusia or bulthead) 5
(2) Fish absent 1
BIO-INDICATORS SCORE: f}
TOTAL SCORE (sum of all items): //) o
Additional Notes: o i
, e \
Evidence of water exchange: f'g?ffqﬁf@;; C@»a,@_g:}{:;’f;‘ Ui deep chanpa | ( m1 et degp

Unique cover features (beaver dam, standing tree trunks, undercut banks, etc.):

f8str cfmafles  rto 7!?;&1 K b ot b i }i‘i s

.

Other observations:

vt .

peete’

2 1 1 5
0% PMarta T Ponl ude  breaute  Ceare (S s

2, 2 oo p N
O ploske,

7 e

W
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i

T . o
Backwater Number: __Aés 7. = Location/Reach: =

Channel Formation Type: ,_rff*?,.pm.r;f;:%

Backwater Type (circle one): :C:annggd) Isolated

Observer(s):___/%, #7¢ Date: _s7c7. i
Shoreline Development Index Value: e Backwater Size __ 7.
WATER QUALITY: Measured Value Score
Hypolimnetic (1) >5 (mg/L) 10
Dissolved Oxygen (2)3.0-5 5 N
(3) <3.0 ! A28
Epilimnetic (1) >3.5 (mg/L.) 5 !
Dissolved Oxygen * (2) <3.5 1 Z, § /
Temperature (1) <27 (degrees Celsius) 5
(2)27-31 3 ;
(3) >31 1 LA
Salinity (1) <5,000 (uS/cm) 5
(2} 5,000-10,000 3 .
(3) >10,000 | 1BaY
pH (1} 7-10 5
(2) 6-6.99 3 -
(3) <6 or>10 1 & :
Selenium (1) <2 ug/L. 5
(2) >2 1 LH s §
Chlorophyll a (1) <50 (ug/L) 5 _ -
(2) >50 { 857 o
Cyanobacteria (1) <50% composition 5 _
(2) >50% composition 1 57.% /

WATER QUALITY SCORE: |22 4

SPAWNING HABITAT:

Depth <5feet (1) <50% 5 .
(2) >50% 1 2 o

Gravel Substrate (1) >5% (pond’s perimeter) 5 ) .
(2) <5% 1 25 2

SPAWNING HABITAT SCORE: | /&

* - Epilimnetic DO is only evaluated if Hypolimnetic DO s <3.0; only | DO value is used for calculation of a site score.
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)
Backwater Number; 4 7.~

COVER:

Vegetation (1) 10-60% (pond’s area) 5 o
(2) <10% 1 54, + o
(3) >60% 1

Turbidity (1) 10-100 (NTU) 5
(2) 0-10; 101-150 3 s
(3) >150 I

Rip-Rap (1) Present 5 ) .
(2) Absent [ P &

Depth >10feet (1) 15-35% (of pond) 5
2) >35% 3 & (
(3) <15% 1

COVER SCORE: | //,

BIO-INDICATORS: (1) Fish present (except Gambusia or bullhead) 5

(2) Fish absent |
BIG-INDICATORS SCORE: jf;
TOTAL SCORE (sum of all items):| =4

Additional Notes:

3 5
. Y . by
Evidence of water exchange: Gited  Choung | Yo phver

Unique cover features (beaver dam, standing tree trunks, undercut banks, etc.).

= S & N
Slutrnt  whn b hes Fraels

Other observations:

I . 2 s r i . % - ik
n o e o Aod w wideidt g el
28 £ Sopi R gt Caliintn Thooua by ek pt FHe T
§ i

|
i
]
§
i
i
‘;
|
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Backwater Number: (& %- ¢ Location/Reach: 5

Channel Formation Type: Lloed oini  de D2 €8 S
T

Backwater Type (circle one): Connected dsolated

Observer(s):__ 74, 7 £ Date: i? {ff’,f* 2
Shoreline Development Index Value: __ 2 . 2/ Backwater Size _7. £3
WATER QUALITY: Measured Value Score
Hypolimnetic (1} >5 (mg/L) 10
Dissolved Oxygen (2)3.0-5 3 .
(3) <3.0 1 o o2 s
Epilimnetic (1) >3.5 (mg/L) 5 &
Dissolved Oxygen * (2) <3.5 1 -
Temperature (1) <27 (degrees Celsius) 5
(2)27-31 3 3
(3) >31 1 2018 =
Salinity (1} <5,000 (uS/cm) 5
(2) 5,000-10,000 3 " S
(3)>10,000 I 1564 o
pH (1) 7-10 5
(2) 6-6.99 3 . )
(3) <6 or >10 L 7 5 )
Selenium (1) <2 pg/lL 5 p
(2)>2 | LD.075 )
Chlorophyll a (1) <50 (png/l.) 5
(2) >50 I /575 &
Cyanobacteria (1) <50% composition 5 ,
(2) >50% composition 1 SE Y -
WATER QUALITY SCORE: |= &
SPAWNING HABITAT:
Depth <Sfeet (1) <50% 5 o -
(2) >50% 1 L e
Gravel Substrate (1) »5% (pond’s perimeter) 5
(2) <5% 1 A8 5

SPAWNING HABITAT SCORE: | />

* - Hpilimnetic DO is only evaluated if Hypolimnetic DO is <3.0; only | DO value is used for calculation of a site score.
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Backwater Number: (& 9. %

COVER:

Vegetation (1) 10-60% (pond’s area) 5 ‘
(2) <10% 1 75 |
(3) >60% 1

Turbidity (1) 10-100 (NTU) 5 o .
(2) 0-10; 101-150 3 6.6 2
(3) >150 1

Rip-Rap (1) Present 5
(2) Absent 1 ; /

Depth >10feet (1) 15-35% (of pond) 5 R
(2) >35% 3 O _—
(3) <15% 1

COVER SCORE: b

BIO-INDICATORS:  (I) Fish present (except Gambusia or bullhead) 5
(2) Fish absent |

BIO-INDICATORS SCORE: =

TOTAL SCORE (sum of all items):

Additional Notes:

Evidence of water exchange: MNovs  ehapard

Unique cover features (beaver dam, standing tree trunks, undercut banks, etc.):
o qgﬁé‘; i wa‘F’?"c wa'W\ }CS?
~d

Other observations:
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Backwater Number: _ (7 7. / Location/Reach: <
Channel Formation Type: oot pleis f«i@?;\g S50 5o,
Backwater Type (circle one): Connected *quo_lated\’
Observer(s):_/74, 7% Date: /27 /2.7
Shoreline Development Index Value: _/, %7 Backwater Size _ %, &
WATER QUALITY: Measured Value Score
Hypolimnetic (1) >5 (mg/L) 10
Dissolved Oxygen (2)3.0-5 5
(3) <3.0 1 5.5 e
Epilimnetic (1) >3.5 (mg/L) 5
Dissolved Oxygen * (2)<3.5 1 -
Temperature (1) <27 (degrees Celsius} 5
(2)27-31 3
(3) >31 1 3% /
Salinity (1) <5,000 (uS/cm) 5
(2) 5,000-10,000 3 -
(3) >10,000 1 177 -
pH (1) 7-10 5
(2) 6-6.99 3 ‘
(3) <6 or >10 1 7, 50 5
Selenium (1) <2 pg/L 5
2) >2 1 Y pzs 5
Chlorophyll a (1) <50 (ug/l.) 5 o P
(2) >50 1 YRy,
Cyanobacteria (1) <50% composition 5 P
(2) >50% composition 1 2 -

WATER QUALITY SCORE: | =24

SPAWNING HABITAT:
Depth <5feet (1) <50% 5 _
(2) >50% 1 9.1 |
Gravel Substrate (1) >5% (pond’s perimeter) 5 . .
(2) <5% 1 s o

SPAWNING HABITAT SCORE: | {,

* . Bpilimnetic DO is only evaluated if Hypolimnetic DO is <3.0; only | DO value is used for calculation of a site score.
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Backwater Number: § M
COVER:
Vegetation (1) 10-60% (pond’s area) 5 .
(2) <10% 1 £ |
(3) >60% 1
Turbidity (1) 10-100 (NTU) 5 _
(2) 0-10; 101-150 3 4.¢ :
(3)>150 1
Rip-Rap (1) Present 5 .
(2) Absent 1 H : b
Depth >10feet (1) 15-35% (of pond) 5 s
(2)>35% 3 (2 _[___
3) <15% 1

COVER SCORE: | /,

BIO-INDICATORS: (1) Fish present (except Gambusia or bullhead) 5
(2) Fish absent |

BIO-INDICATORS SCORE:

(O

TOTAL SCORE (sum of all items): Sj
Additional Notes:
Evidence of water exchange: By ong 4 aﬁsﬁﬁ,ﬁai oladsd
Unique cover features (beaver dam, standing tree trunks, undercut banks, etc.):
Stand ny  dese Fopls
Other observations:
‘F“}; % X ‘ 5 e’ri olok Cff% i PR WG 5
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Backwater Number: _ /4 2. /5 Location/Reach: __ %
. £ 5 1
Channel Formation Type: T o w e

Backwater Type (circle one): Connected ISolated >
Observer(sy:_#f 7L Date: __7//%, “7
Shoreline Development Index Value: _/. & < Backwater Size _7., &
WATER QUALITY: Measured Value Score
Hypolimnetic (1) >»5 (mg/L) 10
Dissolved Oxygen (2) 3.0-5 5 P
(3)<3.0 I b 45 2
Epilimnetic (1) >3.5 (mg/L) 5
Dissolved Oxygen * (2) <3.5 1
Temperature (1) <27 (degrees Celsius) 5
(2) 27-31 3 .
(3) >31 1 34,72 o
Salinity (1) <5,000 (uS/cm) 5
(2) 5,000-10,000 3
(3) >10,000 I 120 <
pH (1) 7-10 5
(2) 6-6.99 3 By
(3) <6 or >10 1 4 )
Selenium (1) <2 ug/LL 5 o
(2) >2 I {9025 s
Chlorophyll a (1) <50 (ng/L) 5 ) .
(2) >50 1 /812 <
Cyanobacteria (1) <50% composition 5 _ e
(2) >50% composition 1 324 =

WATER QUALITY SCORE: |32

SPAWNING HABITAT:

Depth <5feet (1) <50%
(2) >50% 1 AT

Gravel Substrate (1) »5% (pond’s perimeter) 5 _ B
(2) <5% 1 120 5

SPAWNING HABITAT SCORE: | /4

* - Bpilimnetic DO is only evaluated if Hypolimnetic DO is <3.0; only | DO value is used for calculation of a site score.
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el

Backwater Number: £ 4 7. 5

COVER:

Vegetation (1) 10-60% (pond’s area) 5 .
(2) <10% 1 0.9 s
(3) >60%

Turbidity (1) 10-100 (NTU) 5 . )
(2) 0-10; 101-150 3 7T -
(3) >150 1

Rip-Rap (1) Present 5 . e
(2) Absent 1 Y -

Depth >10feet (1) 15-35% (of pond) 5 .
(2) >35% 3 0 5
(3)<15% 1

COVER SCORE: |/,

BIO-INDICATORS: (1) Fish present (except Gambusia or bullhead) 5
(2) Fish absent l

BIO-INDICATORS SCORE:

L

TOTAL SCORE (sum of all items):| /, %

Additional Notes:

: A . LB
Evidence of water exchange: fdone  phseste

Unique cover features (beaver dam, standing tree trunks, undercut banks, etc.):

. . i
3 ., g B oam
Wy Claa b Sy g K5

Other observations:
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Backwater Number: __ /74 5. 7 Location/Reach: __ %
Channel Formation Type: ANy plain  Aepaetsion
Backwater Type (circle one): CFQ_n“eCted\ Isolated
Observer(s): mMp RR TS Date: _ &/ /507 7
Shoreline Development Index Value: _ 2. /% Backwater Size /7 ¥
WATER QUALITY: Measured Value Score
Hypolimnetic (1) >5 (mg/L) 10
Dissolved Oxygen (2) 3.0-5 5 s . o
(3)<3.0 1 S0 =
Epilimnetic (1) >3.5 (mg/L) 5 B -
Dissolved Oxygen * (2) <3.5 |
Temperature (1) <27 (degrees Celsius) 5
(2)27-31 3 L /
(3)>31 I 2/ BB /
Salinity (1) <5,000 (uS/cm) 5
(2) 5,000-10,000 3 .
(3) >10,000 1 (565
pH (1) 7-10 5
(2) 6-6.99 3
(3) <6 or >10 I 807 )
Selenium (1) <2 ug/L 5 L j
2)>2 I L0005
Chlorophyil a (1) <50 (ng/L) 5 o -
(2) >50 1 /. 5¢ )
Cyanobacteria (1) <50% compos?t?on 5 0 o
(2) >50% composition { .

SPAWNING HABITAT:

Depth <5feet (1) <50% 5 o -
(2) >50% 1 20, 2

Gravel Substrate (1) >5% (pond’s perimeter) 5
(2) <5% 1 4.4 =

RSN

SPAWNING HABITAT SCORE: | /.

* . Epilimnetic DO is only evaluated if Hypolimnetic DO is <3.0; only 1 DO value is used for calculation of a site score.
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Backwater Number: /45 5.7

COVER:
Vegetation (1) 10-60% (pond’s area) 5 ,
(2) <10% 1 /3 /
(3) >60% |
Turbidity (1) 10-100 (NTU) 5
(2) 0-10; 101-150 3 /6.2 -
(3)>150 |
Rip-Rap (1) Present 5 ’
(2) Absent 1 / {
Depth >10feet (1) 15-35% (of pond) 5 i
(2) >35% 3 O o
(3) <15% |
COVER SCORE: £

BIO-INDICATORS:  (l) Fish present (except Gambusia or bullhead) 5
(2) Fish absent |

BIO-INDICATORS SCORE: )

TOTAL SCORE (sum of all items):| 57

Additional Notes:
/

Evidence of water exchange: Attect  enpapohon U fosar Gl |

Unigue cover features (beaver dam, standing tree trunks, undercut banks, etc.):

H M -
feos  Shandle,  Sebes
-t

Other observations:
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Backwater Number: <67 ¢ Location/Reach; =

Channel Formation Type: {{ lood plaip f;f £hag 2 O

Backwater Type (circle one): Connected /Isola"tga“)

Observer(s).__ A4/ s Date: 7/ T a o ///f// 7
Shoreline Development Index Value: _ 2. 74 Backwater Size __ 2%, 7
WATER QUALITY: Measured Value Score
Hypolimnetic (1) >5 (mg/L) 10
Dissolved Oxygen (2)3.0-5 5
(3) <3.0 ! A /0
Epilimnetic (1) >3.5 (mg/L) 5 i
Dissolved Oxygen * (2)<3.5 1
Temperature (1) <27 (degrees Celsius) 5
(2)27-31 3
(3) >31 1 4775 %
Salinity (1) <5,000 (uS/cm) 5
(2) 5,000-10,000 3 ’ -
(3) >10,000 I 1419 b
pH (H7-10 5
(2) 6-6.99 3 o )
(3) <6 or >10 | ;7]
Selenium (1) <2 ngfl. 5 e
(2)>2 1 L0028
Chlorophyll a (1) <50 (ug/L) 5 i
(2) >50 ! 2574
Cyanobacteria (1) <50% composition 5 —
(2) >50% composition I 743 -

WATER QUALITY SCORE: | 33

SPAWNING HABITAT:

Depth <5feet (1) <50% PR -
(2) >50% 1 S

Gravel Substrate (1) >5% (pond’s perimeter) 5 -
(2) <5% | L8 =

SPAWNING HABITAT SCORE: | /7

* - Epilimnetic DO is only evaluated if Hypolimnetic DO is <3.0; only 1 DO value is used for calculation of a site score.
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ey
Backwater Number: <. .

COVER:

Vegetation

Turbidity

Rip-Rap

Depth >10feet

BIO-INDICATORS:

Additional Notes:

(1) 10-60% (pond’s area) 5 ' )
(2) <10% 1 w7 /
(3) >60% 1
(1) 10-100 (NTU) 5 i
(2) 0-10; 101-150 3 . & -
(3)>150 I
(1) Present 5 7
(2) Absent I /7 /
(1) 15-35% (of pond) 5
(2) >35% 3 £ f
(3)<15% 1

COVER SCORE: £

(1) Fish present (except Gambusia or bullhead) 5
(2) Fish absent |

BIO-INDICATORS SCORE: | %5

TOTAL SCORE (sum of all items):}

5y

. : - A - o - b 5o ni
Evidence of water exchange: __ Mo _obulous  Swbhee  ropnelion o pivi

Unique cover features (beaver dam, standing tree trunks, undercut banks, etc.):

3

s N - g i : .
P g"/’tt)’-f\r)f--* g RPERL Fhan s lely o fn bt jpae
i ot -

Other observations:
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Backwater Number: 447, 3 Location/Reach: 5

Channel Formation Type:

Backwater Type (circle one): ¢ “onnected> Esolated

Observer(s).__ /744 L Date: é/ v b
Shoreline Development Index Value: [ o Backwater Size _//..7
WATER QUALITY: Measured Value Score
Hypolimnetic (1) >5 (mg/L) 10
Dissolved Oxygen (2) 3.0-5 5
(3) <3.0 I R.0 4
Epilimnetic (1) >3.5 (mg/L) 5
Dissolved Oxygen * (2) <3.5 1 ”M o
Temperature (1) <27 (degrees Celsius) 5
(2) 27-31 3 N .
(3) »31 1 29,0 4
Salinity (1) <5,000 (uS/cm) 5
(2) 5,000-10,000 3 -
N ™
(3) >10,000 1 1294 i
pH (1)7-10 5
(2) 6-6.99 3 _
(3) <6 or >10 l 2.9 >
Selenium (1) <2 ug/L 5 -
(2)>2 ! £6.025 5
Chlorophyll a (1) <50 (ng/L) 5 s .
(2) >50 1 lo 15 5
Cyanobacteria (1) <50% composition 5
(2) >50% composition I 5.5 -

WATER QUALITY SCORE: | %48

SPAWNING HABITAT:
Depth <5feet (1) <50% 5 o

(2) >50% ! RS 5
Gravel Substrate (1) >5% (pond’s perimeter) 5

(2) <5% 1 A 5

SPAWNING HABITAT SCORE: |/D

* . Epilimnetic DO is only evaluated if Hypolimnetic DO is <3.0; only 1 DO value is used for calculation of a site score.
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Backwater Number: j} A%

COVER:

Vegetation (1) 10-60% (pond’s area) 5
(2) <10% I £0.0 A
(3) >60% 1

Turbidity (1) 10-100 (NTU) 5 B .
(2) 0-10; 101-150 3 1,4 ~
(3) >150 1

Rip-Rap (1) Present 5 =
(2) Absent ! P 5

Depth >10feet (1) 15-35% (of pond) 5 L ~
(2) >35% 3 Al -
(3) <15% 1

COVERSCORE: |/

BIO-INDICATORS: (1) Fish present (except Gambusia or bullhead) 5
(2) Fish absent 1

BIO-INDICATORS SCORE:

(o)

TOTAL SCORE (sum of all items)q 7|

Additional Notes:

. L i ;o e
Evidence of water exchange: %ﬁf%zt Chaepei 1D PV

Unique cover features (beaver dam, standing tree trunks, undercut banks, etc.):

. o ) e
o

Other observations:
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g . e
Backwater Number: /5 7 7 Location/Reach: _ >
Channel Formation Type: ___Avedaed  phapsel  and  Lled plin dopecigion

Backwater Type (circle one): ,(Cginneﬁ(_:tg&%? Isolated

s

g e -f, s _rf —
Observer(s):_/ >, 7/~ Date: &7z 07

Shoreline Development Index Value: _%. 2 5 Backwater Size /4. 2
WATER QUALITY: Measured Value Score
Hypolimnetic (1) »5 (mg/L) 10
Dissolved Oxygen (2)3.0-5 5

(3)<3.0 i S
Epilimnetic (1) »3.5 (mg/L) 5
Dissolved Oxygen * (2)<3.5 1 T
Temperature (1) <27 (degrees Celsius) 5

(2) 27-31 3

(3) >31 i AT %
Salinity (1) <5,000 (uS/cm) 5

(2) 5,000-10,000 3

(3) >10,000 i /A5
pH (1)7-10 5

(2) 6-6.99 3 o

(3) <6 or>10 1 N’ s
Selenium (1) <2 ug/L 5

(2) >2 1 <D0
Chlorophyll a (1) <50 (ug/L) 5 e

(2) >50 I o7, b >
Cyanobacteria (1) <50% composition 5 -~

(2) >50% composition 1 7 _J

WATER QUALITY SCORE: |25

SPAWNING HABITAT:
Depth <5Sfeet (1) <50% 5 o ;
(2) >50% 1 ol 4
Gravel Substrate (1) >5% (pond’s perimeter) 5
(2) <5% | g F /

SPAWNING HABITAT SCORE:

* - Epilimnetic DO is only evaluated if Hypolimnetic DO is <3.0; only | DO value is used for calculation of a site score.



Biological Suitability Criteria Worksheet Page 2 of 2

Backwater Number; #/5 7. F

COVER:

Vegetation (1) 10-60% (pond’s area) 5 i
(2) <10% 1 (7.7 >
(3) >60% 1

Turbidity (1) 10-100 (NTU) 5
(2) 0-10; 101-150 3 b 1B :
(3) >150 !

Rip-Rap (1) Present 5 )
(2) Absent 1 N N

Depth >[0feet (1) 15-35% (of pond) 5 !
(2) >35% 3 s, !
(3) <15% 1

COVER SCORE: | /»

BIO-INDICATORS: (1) Fish present (except Gambusia or bullhead) 5
(2) Fish absent I

BIO-INDICATORS SCORE: 5

TOTAL SCORE (sum of all items)3} &, =

Additional Notes:

p £ 1 H
. . Ry B 1 .
Evidence of water exchange: IM‘%& T Chsnpe e pES

Unique cover features (beaver dam, standing tree trunks, undercut banks, etc.):

, . Dy ! df > e ; / 5
WNothing  wniew  peldphln.  de offer 5988 freent “G detra [l % !]’f'f 4
3 { ’ '

Other observations;
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Backwater Number: _C 57, () 4 Location/Reach: =

1

-

. ¥ b s X ' 3 1 N 1 ] i

Channel Formation Type: ‘l{fmﬁ’“» ROD 8 800, pasebiy oloug oowgp p ity cheagre}
i & ! &

T

Backwater Type (circle one):Connected )  Isolated

Observer(sy: 74, H i Date: «{j 2y DF
Shoreline Development Index Value: _ 3, & # Backwater Size 25,5
WATER QUALITY: Measured Value Score
Hypolimnetic (1) >5 (mg/L) 10
Dissolved Oxygen (2) 3.0-5 5 P
(3) <3.0 1 5.4 b
Epilimnetic (1) >3.5 (mg/L) 5
Dissolved Oxygen * (2)<3.5 1 ~
Temperature (1) <27 (degrees Celsius) 5
(2) 27-31 3 o .
(3) >31 1 J7.4 2
Salinity (1) <5,000 (uS/cm) 5
(2) 5,000-10,000 3 4 4o -
(3) >10,000 1 [700 5
pH (h7-10 5
(2) 6-6.99 3 ~
(3) <6 or >10 1 7,6 -
Selenium (1) <2 ug/L 5 r
(2)>2 1 e
Chlorophyll a (1) <50 (ng/L.) 5
(2) >50 | 5
Cyanobacteria (1) <50% composition 5 X
(2) >50% composition 1 5 5
WATER QUALITY SCORE: | %3
SPAWNING HABITAT:
Depth <5feet (1) <50% 5 I
(2) >50% I 1 |
Gravel Substrate (1) >5% (pond’s perimeter) S .
(2) <5% I 5

SPAWNING HABITAT SCORE:

* - Epilimnetic DO is only evaluated if Hypolimnetic DO is <3.0; only | DO value is used for calculation of a site score,
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Backwater Number: . 57,4, a

COVER:
Vegetation (1) 10-60% (pond’s area) 5 g,/ o f
(2) <10% i fe?
(3) >60% |
Turbidity (1) 10-100 (NTU) ]
(2) 0-10; 101-150 3 .7 3
(3)>150 1
Rip-Rap (1) Present 5 .
(2) Absent 1 # {
Depth >10feet (1) 15-35% (of pond) 5
(2) >35% 3 0.1 I
(3)<15% l

COVER SCORE: (ﬂ

BIO-INDICATORS: (1) Fish present (except Gambusia or bullhead) 5
(2) Fish absent [

BIO-INDICATORS SCORE: “y

TOTAL SCORE (sum of all items):| 55

Additional Notes:

Evidence of water exchange: ___ 4185 Conppcon o ploer

Unique cover features (beaver dam, standing tree trunks, undercut banks, etc.):

Other observations:
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P 3 5 . o
Backwater Number: 2. " 7. & Location/Reach:

Channel Formation Type:

Backwater Type (circle one): Connected

Observer(s):__/7# 7%

Shoreline Development Index Value: _ 4. % 7 Backwater Size __ /¢ . ¥
WATER QUALITY: Measured Value Score
Hypolimnetic (1) >5 (mg/L) 10
Dissolved Oxygen (2) 3.0-5 5 Y )

(3)<3.0 l ol é
Epilimnetic (1) >3.5 (mg/L) 5
Dissolved Oxygen * (2)<3.5 L -
Temperature (1) <27 (degrees Celsius) 5

(2)27-31 3

(3) >31 1 776 3
Salinity (1) 5,000 (uS/cm) 5

(2) 5,000-10,000 3 i e

(3) >10,000 1 e ,
pH (1) 7-10 5

(2) 6-6.99 3

(3) <6 or >10 1 /e Ale i
Selenium (1) <2 ug/L. 5 .

(2) >2 I {opes™ -
Chlorophyll a (1) <50 (ng/L) 5 :

(2) >50 1
Cyanobacteria (1) <50% composition 5

(2) >50% composition 1 82,12 /

WATER QUALITY SCORE: | 2/

SPAWNING HABITAT:
Depth <5feet (1) <50% 5 o

(2) >50% f 1,
Gravel Substrate (1) >5% (pond’s perimeter) 5

(2) <5% 1 9 /

SPAWNING HABITAT SCORE:

* - Bpilimnetic DO is only evatuated if Hypolimnetic DO is <3.0; only | DO value 1s used for calculation of a site score.



Biological Suitability Criteria Worksheet

Backwater Number: & 5 7.4

COVER:

Vegetation (1) 10-60% (pond’s area)
(2) <10%
(3) >60%

5
]
t
Turbidity (1) 10-100 (NTU) 5
(2) 0-10; 101-150 3
i
5
1

L1 /

(3) >150

Rip-Rap (1) Present
(2) Absent

Depth >10feet (1) 15-35% (of pond) 5
(2) >35% 3 O |
(3)<15% 1

Page 2 of 2

COVERSCORE: | %

BIO-INDICATORS: (1) Fish present (except Gambusia or bullhead) 5
(2) Fish absent i

BIO-INDICATORS SCORE: £y

TOTAL SCORE (sum of all items):| = (-

Additional Notes:

Evidence of water exchange: __pone. 00" watty gdae  pyitabe dar nde Twash

Unique cover features (beaver dam, standing tree trunks, undercut banks, etc.):
f} fé Ty o YL ig 5 i 9;” Ko 'QIn el e “,!f £ ‘J: Vi RS Pae bt ;
! ' it '

Other observations:

- 1 : : ! . . ! §ed
v § oL i g AE £ P . o iui
T ot | A il T I S0 2N Water a8
< L T 7
Y il arfe gl e A ol N . e S N g

P : i

D S R LA, LY ENE e SFA
{ LD TR O ) N R Wy £ £3 A O SolE o PRl
7 7 H
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Backwater Number: _/7 575 7 Location/Reach: __ % _
Channel Formation Type: S oed w L0 sews on
Backwater Type (circle one): Conrfulgagd\ﬁ Isolated
Observer(s):_ o/, i, Fh Date: 7/ M 7
Shoreline Development Index Value: _ 2. /4 Backwater Size _ /47 5
WATER QUALITY: Measured Value Score
Hypolimnetic (1) >5 (mg/L) 10
Dissolved Oxygen (2)3.0-5 5 .
(3)<3.0 1 HES =
Epilimnetic (1) >3.5 (mg/L) 5
Dissolved Oxygen * (2) <3.5 { -
Temperature (1) <27 (degrees Celsius) 5
(2)27-31 3 . _
(3)>31 1 SR 7
Salinity (1) <5,000 {uS/cm) 5
(2) 5,000-10,000 3
(3) >10,000 1 /407 E
pH (1) 7-10 5
(2) 6-6.99 3 )
(3) <6 or >10 1 25 -
Selenium (1)<2 ug/L s
(2) >2 1 L0075 =
Chlorophyll a (1) <50 (ug/l) 5 - .
(2) >50 [ LJA -
Cyanobacteria (1) <50% composition 5 -
(2) >50% composition l o /

WATER QUALITY SCORE: | =7

SPAWNING HABITAT:
Depth <5feet (1) <50%

(2) >50% 1 D /
Gravel Substrate (1) >5% (pond’s perimeter) 5 .

(2) <5% l J /

SPAWNING HABITAT SCORE:

# - Epilimnetic DO is only evaluated if Hypolimnetic DO is <3.0; only | DO value is used for calculation of a site score,
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™ 2
i/ §. &,,?‘i,»:;y 15
S f e

Backwater Number:

COVER:
Vegetation (1) 10-60% (pond’s are¢a) 5
(2) <10% I £ 10 /
(3) >60% |
Turbidity (1) 10~100 (NTU) 5
(2) 0-10; 101-150 3 5
3) >150 1
Rip-Rap {1) Present 5 P
(2) Absent 1 /7 /
Depth >10feet (1) 15-35% (of pond) 5
(2) >35% 3 O [
3)<15% 1

COVER SCORE: @

BIO-INDICATORS: (1) Fish present (except Gambusia or bullhead) 5
(2) Fish absent |

BIO-INDICATORS SCORE:

£

TOTAL SCORE (sum of all items):] 1.9
Additional Notes:
Evidence of water exchange:
Unique cover features (beaver dam, standing tree trunks, undercut banks, etc.):
M AL AT ‘ Sk blads
Other observations:
("?Cﬁié“?’: ! “, ;‘:“.f ' A \: ﬁ ‘*-;‘/s-‘?a’ “ f.'.‘-' £ ._.“'igl:'," g %eﬁ e So ot i i .%.“if N /AL ’ ’Z"f win P sty "‘%,
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Backwater Number: 45 7. 5% Location/Reach: 6

Channel Formation Type: Lo pladn Ao e 5500

Backwater Type (circle one):/” goénecgéa\) Isolated

Observer(s):_#/£_ ZE Date: _(b/7 f/r;?" *‘?;f{ Zo/0 7
Shoreline Development Index Value: _ /. 56 Backwater Size _ 7. 7
WATER QUALITY: Measured Value Score
Hypolimnetic (1) >5 (mg/L) 10
Dissolved Oxygen (2)3.0-5 5 ;

(3) <3.0 I lo. b /O
Epilimnetic (1)>3.5 (mg/L) 5 )
Dissolved Oxygen * (2)<3.5 1 . -
Temperature (1) <27 (degrees Celsius) 5

(2)27-31 3 ,

(3)>31 | 6.7 &
Salinity (1) <5,000 (uS/cm) 5

{2) 5,000-10,000 3 B )

(3)>10,000 ! (275 !
pH (1)7-10 5

(2) 6-6.99 3

(3)<6 or >10 | 0B.00 o)
Selenium (1)<2ug/L 5

(2)>2 | £8.625 .
Chlorophyll a (1) <50 (ug/L) 5 o

(2) >50 | O 7 5
Cyanobacteria (1) <50% composition 5 )

(2) >50% composition | o -

WATER QUALITY SCORE: |4

SPAWNING HABITAT:
Depth <5feet (1) <50% 5 - '
(2) >50% 1 !
Gravel Substrate (1) >5% (pond’s perimeter) 5 .
(2) <5% ! 7.5 -
SPAWNING HABITAT SCORE: | [,

* - Epilimnetic DO is only evaluated if Hypolimnetic DO is <3.0; only 1 DO value is used for calculation of a site score.
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31\ €:’A$(g§; T
Backwater Number: ___{1 7 WA

COVER:

Vegetation (1) 10-60% (pond’s area) 5 ) .
(2) <10% 1 Lo 5
(3) >60%

Turbidity (1) 10-100 (NTU) 5 i
(2) 0-10; 101-150 3 (0.4 »;
(3)>150 |

Rip-Rap (1) Present 5
(2) Absent l A [

Depth >10feet (1) 15-35% (of pond) 5
(2) >35% 3 O /
3)<15% 1

COVER SCORE: | /p

BIO-INDICATORS: (1) Fish present (except Gambusia or bullhead) 5
(2) Fish absent 1

BIO-INDICATORS SCORE: | &

TOTAL SCORE (sum of all items): {{, i

Additional Notes:

2 & 3 H
Evidence of water exchange: direel Connechon e pluer ( Adeep chasiee )

~,

Unique cover features (beaver dam, standing tree trunks, undercut banks, etc.):

. i b 5 oo
l OWIS o f ,ﬂ omhlre  vegedtiba  @ndl Uacier ey b K%
- .

Other observations:
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Backwater Number: K 52,5 Location/Reach: __%5
Channel Formation Type: 5&/; od p fei : Shep Y o
U S
Backwater Type (circle one): <Connected 2 Isolated
Obsetver(s): __47£, /7 L Date: _5/7# 7
Shoreline Development Index Value: _ 7 .7 4 Backwater Size _ 5. &
WATER QUALITY: Measured Value Score
Hypolimnetic (1) >5 (mg/L.) 10
Dissolved Oxygen (2)3.0-5 5 o L
(3) <3.0 1 L 0
Epilimnetic (1) >3.5 (mg/L) 5 )
Dissolved Oxygen * (2)<3.5 1
Temperature (1) <27 (degrees Celsius) 5
(2) 27-31 3 .
(3) >31 1 B0, 4 -
Salinity (1) <5,000 (uS/cm) 5
(2) 5,000-10,000 3 .
(3) >10,000 1 /375 A
pH (1) 7-10 5
(2) 6-6.99 3
(3) <6 or >10 1 g, -
Selenium (1y<2 ug/LL 5 -
(2) >2 1 LAD2 ‘
Chlorophyll a (1) <50 (ug/L) 5
(2)>50 I 448 5
Cyanobacteria (1) <50% composition 5 o
(2) >50% composition [ 7. 5

WATER QUALITY SCORE:

SPAWNING HABITAT:

Depth <5feet (1) <50% P .
(2) >50% 1 L2 W)

Gravel Substrate (1) >5% (pond’s perimeter) 5 ) .
(2) <5% 1 1% .2 5

SPAWNING HABITAT SCORE: | //

* .. Epilimnetic DO is only evaluated if Hypolimnetic DO is <3.0; only 1 DO value is used for calculation of a site score,
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Ioow i
Backwater Number: Ch D.5

COVER:

Vegetation (1) 10-60% (pond’s area) 5 o ,
(2) <10% 1 Yl s
(3) >60%

Turbidity (1) 10-100 (NTU) 5 " ~
(2) 0-10; 101-150 3 25 J
(3) >150 l

Rip-Rap (1) Present 5
(2) Absent ! H# ]

Depth >10feet (1) 15-35% (of pond) 5 .
(2) >35% 3 O v
(3)<15% 1

COVER SCORE: | /&

BIO-INDICATORS:  (I) Fish present (except Gambusia or bulthead) 5
(2) Fish absent |

BIO-INDICATORS SCORE: /5

TOTAL SCORE (sum of all items):| /, -

Additional Notes:

} & wd g
Ehaaric M £ i

Evidence of water exchange: i

Unique cover features (beaver dam, standing tree trunks, undercut banks, etc.):

s LE B “ig [ ERN PR
Tt w ot b Fry Frmad g
3

Other observations:
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Backwater Number: &5 5, & Location/Reach: 5

Channel Formation Type: £ oud v la 5j ePrlsss o
) %

Backwater Type (circle one): @E&Eéﬂ} Isolated

Observer(s):_/7£ LR Date: G/ rf/e? — &l zo/cF
Shoreline Development Index Value: _&. 57 Backwater Size _ % . 2
WATER QUALITY: _ Measured Value Score
Hypolimnetic (1} >5 (mg/L) 10
Dissolved Oxygen (2) 3.0-5 5

(3) <3.0 1 2 56 /O
Epilimnetic (1) >3.5 (mg/L) 5 o
Dissolved Oxygen * (2)<3.5 1 o -
Temperature (1) <27 (degrees Celsius) 5

(2)27-31 3 “

(3)>31 { e 3
Salinity (1) <5,000 (uS/cm) 5

(2) 5,000-10,000 3 ) -

(3) >10,000 | ER -
pH (1) 7-10 5

(2) 6-6.99 3

(3) <6 or >10 1 890 5
Selenium (1) <2 pg/L 5

(2)>2 | L0025 5
Chlorophyll a (1) <50 (ng/L) 5

(2) >50 1 0.4695 5
Cyanobacteria (1) <50% composition 5

(2) >50% composition | el 5

WATER QUALITY SCORE: {38

SPAWNING HABITAT:
Depth <5feet (1Y <50% 5 g ~

(2) >50% 1 /7Y b
Gravel Substrate (1} >5% (pond’s perimeter) 5 ) -

(2) <5% 1 A48 5

SPAWNING HABITAT SCORE: | /&

* - Epilimnetic DO is only evaluated if Hypolimnetic DO is <3.0; only I DO value is used for calculation of a site score.
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Backwater Number: A5% ., ¥

COVER:

Vegetation (1) 10-60% (pond’s area) 5 i
(2) <10% i 34, 7 5
(3) >60% i

Turbidity (1) 10-100 (NTU) 5 o 5
(2) 0-10; 101-150 3 [O05. 9 5
(3) >150 I

Rip-Rap (1) Present 5 ,
(2) Absent L v /

Depth >10feet (1) 15-35% (of pond) 5
(2) >35% 3 O !
(3y<15% 1

COVERSCORE: | /7

BIO-INDICATORS: (1) Fish present (except Gambusia or bulfhead) 5
(2) Fish absent 1

BIO-INDICATORS SCORE: | &

TOTAL SCORE (sum of all items):| /, 7

Additional Notes:

. 1 / f. C o
Evidence of water exchange: ALER AR ebd  ronvesds 6 paver

Unique cover features (beaver dam, standing tree trunks, undercut banks, etc.):

. i i -
. *';cﬁ,.m%,.. e Pesg
3

g

Other observations:

© Y : : 3 2
e - - & £ orty 11 I
/%' \’\‘1{; 13 H 3'{; T AN / DFEPE SOy DS et x Se goantabipe el e 0
£ 4L e =4 - £ =
o F P g e A - ~,f Ser i
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e o _ .
Backwater Number; Cfﬁ(,z £ Location/Reach: A
Channel Formation Type: f bodplan GHPRe 55 D

Backwater Type (circle one): (@_ﬁ@ﬂq@ Isolated

Observer(s):_7 £ 1. Date: (/% / JoF
Shoreline Development [ndex Value: __ .05 Backwater Size 7. [
WATER QUALITY: Measured Value Score
Hypolimnetic (1) >5 (mg/L) 10
Dissolved Oxygen (2) 3.0-5 5 B

(3)y<3.0 1 7.l 17
Epilimnetic (1) >3.5 (mg/L) 5 -
Dissolved Oxygen * (2) <3.5 1 . -
Temperature (1) <27 (degrees Celsius) 5

(2)27-31 3 R

(3)>31 1 0.7 5
Salinity (1) <5,000 (uS/cm) 5

(2) 5,000-10,000 3 o, o

(3) >10,000 1 JoL i %
pH (1) 7-10 5

(2) 6-6.99 3 - -

(3) <6 or >10 1 7, 2
Selenium (1) <2 ug/L. 5 o ,

(2)>2 | <0,()‘>f-) B
Chlorophyll a (1) <50 (ug/L} 5 o

(2) 50 1 ) 5 5
Cyanobacteria (1) <50% composition 5 B

(2) >50% composition I /e ./ /:2

WATER QUALITY SCORE: |4/

SPAWNING HABITAT:

Depth <Sfeet (1) <50% 5 oy e
(2) >50% 1 s 5

Gravel Substrate (1) >5% (pond’s perimeter) 5 P
(2) <5% ] B3 2

SPAWNING HABITAT SCORE: | //)

* . Epilimnetic DO is only evaluated if Hypolimnetic DO is <3.0; only | DO value is used for caleulation of a site score,



Biological Suitability Criteria Worksheet Page 2 of 2

Backwater Number; & 54.%

COVER:

Vegetation (1) 10-60% (pond’s area) 5
(2) <10% 1 Y24 5
(3) >60%

Turbidity (1) 10-100 (NTU) 5 - ,
(2) 0-10; 101-150 3 I, .2 b
(3) >150 |

Rip-Rap (1) Present 5 -
(2) Absent I P 5

Depth >10feet (1) 15-35% (of pond) 5
(2) >35% 3 /.7 /
(3)<I5% 1

BIO-INDICATORS: (1) Fish present (except Gambusia or bullhead) 5
(2) Fish absent I

BIO-INDICATORS SCORE: 5

TOTAL SCORE (sum of all items): [0’"

Additional Notes:

H ! 3

Evidence of water exchange: ol 5*’»‘4‘@&2 cohsvseis e piyne

Unique cover features (beaver dam, standing tree trunks, undercut banks, etc.):

3 H i g, H
(3“}?\/7’ I “nf\("’; 'ﬂ?\?‘@!\? ; £ Yo, T

o

Other observations:




Biological Suitability Criteria Worksheet Page 1 of 2

Backwater Number: 4 5/. 4 Location/Reach: A~

Channel Formation Type: AT SRS Sy

Backwater Type (circle one): @?S%EEEGHM S Isolated

Observer(s):_# £, R C 0, e Date: _&//4/57 ~ é r3/0F
Shoreline Development Index Value: _22. 5 Backwater Size __ /4. &
WATER QUALITY: Measured Value Score
Hypolimnetic (1) >5 (mg/L) 10
Dissolved Oxygen (2y3.0-5 5

(3) <3.0 1 D67 1O
Epilimnetic (1) >3.5 (mg/L) 5 B
Dissolved Oxygen * (2) <3.5 1 -
Temperature (1) <27 (degrees Celsius) 5

(2) 27-31 3 e .

(3)>31 1 R (% 2
Salinity (1) <5,000 (uS/cm) 5

(2) 5,000-10,000 3 -

(3) >10,000 1 o
pH (1) 7-10 5

(2) 6-6.99 3

(3) <6 or>10 I 8.5% 5
Selenium (1) <2 ng/L 5

(2)>2 1 L0035 i
Chlorophyll a (1) <50 (ug/L) 5 -

(2) >50 1 R, 5
Cyanobacteria (1) <50% composition 5

(2) >50% composition | PN »

WATER QUALITY SCORE: | 2+

SPAWNING HABITAT:
Depth <5feet (1) <50% 5 s i
(2) >50% 1 At | 5
Gravel Substrate (1) >5% (pond’s perimeter) 5
(2) <5% | /0.7 5

SPAWNING HABITAT SCORE: |/

# - Epilimnetic DO is only evaluated if Hypolimnetic DO is <3.0; only | DO value is used for calculation of a site score.
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Backwater Number: /425/, 4

COVER:
Vegetation (1) 10-60% (pond’s arca) 5 )
(2) <10% I 70,5
(3) >60% I
Turbidity (1) 10-100 (NTU} 5 i
(2) 0-10; 101-150 3 [05.5 3
(3)>150 |
Rip-Rap (1) Present 5 -
(2) Absent 1 - -
Depth >10feet (1) 15-35% (of pond) 5
(2) >35% 3 7.3 A
(3)<15% |

COVER SCORE: |/~

BIO-INDICATORS: (1) Fish present (except Gambusia or bullhead) 5
(2) Fish absent |

BIO-INDICATORS SCORE: I:)

TOTAL SCORE (sum of all items):} /, ©

Additional Notes:

. b H fe F o s N H E ,,\;!. H
Evidence of water exchange: oieet  foangchien  fe pute Ja g gy O )
Wi

Unique cover features (beaver dam, standing tree trunks, undercut banks, etc.):

?

My aading  ren Afriakg
"]

Other observations:




Biological Suitability Criteria Worksheet Page 1 of 2
Backwater Number: _4#7 7 Location/Reach: _.2>
Channel Formation Type: Ly e
Backwater Type (circle one): Connected @@m&-fé?
o p e
Observer(s):_/#, < ¢ #C Date: _# / /5,2 7
Shoreline Development Index Value: /. 7.3 Backwater Size __ /2 /
WATER QUALITY: Measured Value Score
Hypolimnetic (D) >5 (mg/L) 10
Dissolved Oxygen (2)3.0-5 5 N
(3) 3.0 1 /. 83 1o
Epilimnetic (1) >3.5 (mg/L) 5
Dissolved Oxygen * (2) <3.5 1 - o
Temperature (1) <27 (degrees Celsius) 5
(2)27-31 3 .
(3) >31 1 SR 2
Salinity (1) <5,000 (uS/cm) 5
(2) 5,000-10,000 3 ~
(3) >10,000 1 YA =
pH (1)7-10 5
(2) 6-6.99 3 -
(3) <6 or>10 1 .
Selenium (1) <2 ug/L 5
(2)>2 1 Lo.p35 5
Chlorophyll a (1) <50 (ug/L) 5 .
(2)>50 | 0.5 7 -
Cyanobacteria (1) <50% composition 5 )
(2) »50% composition 1 /5. 5

WATER QUALITY SCORE: |3 &

SPAWNING HABITAT:
Depth <5feet (1) <50% 5
(2) >50% 1 >,
Gravel Substrate (1) >5% (pond’s perimeter) 5 ‘
(2) <5% I 5.5 5"

SPAWNING HABITAT SCORE: |//

* . Bpilimnetic DO is only evaluated if Hypolimnetic DO is <3.0; only | DO value is used for calculation of a site score.
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oz
Backwater Number; 77 /.

COVER:
Vegetation {1) 10-60% (pond’s area) 5 .
(2) <10% 1 {ID%
(3) >60% 1
Turbidity (1) 10-100 (NTU) 5 J,
(2) 0-10; 101-150 3 /.87 3
(3) >150 1
Rip-Rap (1) Present 5 . .
(2) Absent ! r =
Depth >10feet (1) 15-35% (of pond) 5 o
(2) >35% 3 o, 1
(3) <15% 1

COVER SCORE: /0

BIO-INDICATORS: (1) Fish present (except Gambusia or bullhead) 5
(2) Fish absent I

BIO-INDICATORS SCORE: | 5

TOTAL SCORE (sum of all items):} /; %

Additional Notes:
d }

. . P . N A S
Evidence of water exchange: Cugttatty Pae  na @pbartadt  Surfacs  Conpechie { ohanng | JF
' siked 10y

Unique cover featluriesw(beaver dam, standing tree trunks, undercut banks, etc.):
w0 g . 2 .
latae  pute, wdith  Fies s Staadb, et Fewake
7 i

Other observations:




Biological Suitability Criteria Worksheet Page 1 of 2

Backwater Number: _ & ¢4 /- Location/Reach: %

Channel Formation Type: Llood 2 b, Cf“‘mmc oy

Backwater Type (circle one): Connected ﬁé@@

Observer(sy._ /.5 7F Date: _ 2./ _:fi/i’ﬁ 2

Backwater Size 0. 2.

Lrd ¥ {:.\,;

Shoreline Development Index Value: _«< - ¢ &

WATER QUALITY: Measured Value Score
Hypolimnetic (D) >5 (mg/L) 0
Dissolved Oxygen (2) 3.0-5 5 .

(3)<3.0 1 A 5
Epilimnetic (1) >3.5 (mg/L) 5
Dissolved Oxygen * (2) <3.5 l g —
Temperature (1) <27 (degrees Celsius) 5

(2y27-31 3 ) B

(3) >31 1 20,5 -
Salinity (1} <5,000 (1S/cm) 5

(2} 5,000-10,000 3 o

(3) >10,000 | 213 5L
pH (1} 7-10 5

(2) 6-6.99 3

(3) <6 or >10 | ' B &
Selentum (1) <2 ug/LL 5 _

(2)>2 1 L0025 =
Chlorophyll a (1) <50 (ug/l.) 5 )

(2) >50 { 0.6 70 -
Cyanobacteria (1) «50% composition 5 ) i

(2) >50% composition | 257 ‘

WATER QUALITY SCORE

SPAWNING HABITAT:
Depth <5Sfeet (1) <50% 5 i

(2) >50% 1 b {
Gravel Substrate - (1)>5% (pond’s perimeter) 5 P

(2) <5% 1 o

SPAWNING HABITAT SCORE: | &

* - Epilimnetic DO is only evaluated if Hypolimnetic DO 1s <3.0; only 1 DO value is used for calculation of a site score.
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S B
H i,

Backwater Number: {ivh, 7

COVER:

Vegetation (1) 10-60% (pond’s area)
(2) <10%
(3) >60%

5
l
[
Turbidity (1) 10-100 (NTU) 5
3
1
5
1

aaaa

(2) 0-10; 101-150
(3) >150

Rip-Rap {1) Present
(2) Absent

Depth >10feet (1) 15-35% (of pond)} 5
(2)>35% 3 0O /
(3) <15% 1

COVERSCORE: | /.

BIOQ-INDICATORS: (1) Fish present (except Gambusia or bullhead) 5
(2) Fish absent 1

BIO-INDICATORS SCORE: | /5

TOTAL SCORE (sum of all items)] &

Additional Notes:

- B % 3 £
Evidence of water exchange: __ Fwall shanse’  pou.

i £ 4 . &
e Tl cififarast Fpen Guptdy
T w #

Unique cover features (beaver dam, standing tree trunks, undercut banks, etc.):

T
o8 5 e ~ad ot . NS S S
LM‘(Q g fohe s loe f I da o yé@. ad @ RE wl i TR P oy O &?,»Lﬂp’% - f Ty,

Other observations:

, i J fois . L. 2 £ .
L} Ery  Alase Submemen)  Ulagimdehn TR it vk ik Alere
& [ g F v
;

et - \ of b : i 0y, A s Fa o &
Apba ¢ f xf’mﬁ °;£ Lo £ B [ gjr,} & Vet fa Pleh e MPes fﬁ?‘.i .
$ . :
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S

Backwater Number: _£ ¢4, 2 Location/Reach: __ (v
Channel Formation Type: ALa & e //{}QF.F{&'Q; B
Backwater Type (circle one): Connected Isolated ™
Observer(s): /1L, /75 Date: _53.//2,/ 7
Shoreline Development Index Value: _/, 75 Backwater Size _ %, ¢
WATER QUALITY: Measured Value Score
Hypolimnetic (1) >5 (mg/L) 10
Dissolved Oxygen (2) 3.0-5 5 o _
(3)<3.0 | AN S
Epilimnetic (1) >3.5 (mg/L) 5
Dissolved Oxygen * (2)<3.5 |
Temperature (1) <27 (degrees Celsius) 5
(2) 27-31 3 :
(3) »31 | e /
Salinity (1) <5,600 (uS/cm) 5
(2) 5,000-10,000 3 . .
(3) >10,000 1 o 5
pH (1) 7-10 5
(2) 6-6.99 3 - ;
(3) <6 or >10 1 7 8
Selenium (1) <2 ug/LL 5 .
(2) >2 1 <Opis ®
Chlorophyll a (1) <50 (ug/L) 5 _
(2) >50 l 0745 5
Cyanobacteria (1) <50% composition 5 B
(2) >50% composition { 5% b

WATER QUALITY SCORE: | 3¢

SPAWNING HABITAT:
Depth <5feet (1) <50% 5

(2) >50% ! 00 /
Gravel Substrate (1) >5% (pond’s perimeter) 5

(2) <5% 1 N s

SPAWNING HABITAT SCORE:

)
A}

* - Epilimnetic DO is only evaluated if Hypolimnetic DO is <3.0; only | DO value is used for calculation of a site score.
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- a
Backwater Number: {982

COVER:
Vegetation (1) 10-60% (pond’s area) 5 1
(2) <10% 1 S /
(3) >60% |
Turbidity (1) 10-100 (NTU) 5 o
(2) 0-10; 101-150 3 O 5
(3) >150 |
Rip-Rap (1) Present 5
(2) Absent ! H s
Depth >10feet (1) 15-35% (of pond) 5 ~
(2) >35% 3 - [
3)<i5% 1
COVERSCORE: | {,

BIO-INDICATORS: (1) Fish present (except Gambusia or bullhead) 5

(2) Fish absent 1
BIO-INDICATORS SCORE: | ©
TOTAL SCORE (sum of all items): “"’"’_3;
Additional Notes:
Evidence of water exchange: Hopg
Unique cover features (beaver dam, standing tree trunks, undercut banks, etc.):
{\'\ G ‘E:T}"-."?-ﬂ (;;'; Sy 3 iﬁ"@iﬁ i
Other observations:
Hol  shallng sk wi 7 5 :’%{ © Fhroushoud %f{) B remepd sag Pateboe o &
4 ) ‘ :




APPENDIX C: WATER QUALITY GRAB SAMPLE
RESULTS



TRANSWES T Date Printed 09-Aug-07

GEOCHEM License No. AZMI133/AZ0133
CLIENT: Bio-West Client Sample ID: A67.98B
Work Order: 0707290 Collection Pate: 7/10/2007 11:10:00 AM
Lab ID: 0707290-03 Matrix: Water

Project Name: 2007 Backwater Site Visits
Project Number:

Test Date Date
Analyte Result PQL  Qual Units DF Code  Prepared Analyzed Analyst BatchID
Chloride 10 25 b2 mg/L. 10 EPA300 WA 7124007 TL IC-71242007
Fluoride <0.50 0.50 mglL 1.0 EPA30D NiA 7H807 7L 1C-7118/2007
Sulfate 320 30 D2 mgfL 10 EPAJ0D NiA 7424007 Tl 1C-7/242007
Nitrate-Nitrite (As N} <0.50 Q.50 mag/L 1.0 EPA353.2 WA 742307 TL NO3W-7/232007C
Phosphorus, Total (As P) <0.050 0.050 mgfL 1.0 EPA3S5.3 Nis 71407 BAB  P-TOTAL-7M8/2007
Spec. Conductance @25C 1100 1.0 pmhosfem 1.0 Sh 25108 NI 27107 TL  CONDUCT-7i27/2007
Total Dissolved Solids 750 20 D2 mgh. 2.0 S 2540C MIA 712007 MFB  TDS_DW-717/2007
Tofal Suspended Solids <10 10 mgi 1 Sid 25400 NiA 713007 MFB  TSS_W-714i2007
Alkalinity, Bicarbonate {As Ca 150 20 mgft 10 SM2320 8 A 7iT7i07 TA ALK OW7/17/2007
Akalinity, Carbonate (As CaCQ3) <20 20 mgiL 10 SM2320B A THOF TA ALK W-71702007
Alkalinity, Hydroxide (As CaCO3) <20 26 mgiL. 10 SM23208 (7 7707 TA ALK W-7/17/2007
Alkalinity, Total (As CaCO3} 160 20 mgiL 10 5M23208 (57 TivTi07 TA ALK W-717/2007
Organic Carbon, Totat 3z 1.6 mgfl. 14 S5310C N 12507 MDD TOC_W_7/25/2007A
Algminum <0.10 0.10 mgiL 10 EPA200.7 THIOT  THBOT R4 BIK 14129
Arsenic <0.010 0.010 mgfl. 10 EPA200.7 TINT TSI 1514 BJK 14129
Barium 0.16 0.010 mgil. 1.0 EPA200.7 THIT THBIOT 1514 BJK 14129
Boron 0.17 0.10 mgfl. 10 EPA200.7 TH3O7  TOTIEAE BJK 14129
Calcium 92 10 mgiL 1.0 ERA200.7 THIOT  THBIOT 1514 BUK 14129
Iron <0.10 0.10 mgfl. 1.0 EPA200.7 THIOT  WBRTIEAE BJK 14129
Magnesium 35 1.0 mgiL 1.0 EPA200.7 TAINT  THBOTIS4  BJK 14129
Manganese 0.029 0.010 mgiL 1.0 EPA2007 T THBRTISI4 BJK 14129
Potassium 8.2 20 mg/L 1.0 EPA200.T TASO?  TAYGTIZ0 BJK 14129
Selenium <(.025 0.025 mg/ 1.0 EPA200.7 THIOT  THEOTIEM BIK 14129
Silica 10 043 mgiL 10 EPA200.7 THHOT  THEN7 1514 BIK 14129
Sodium 110 20 D2 mgiL 10 EPA20.7 THYOT  THROT 40 BJK 14129
Mercury <0.0002 0.0002 mgiL 1.0 EPA245.1 718107 THBH7 LB 14148

3of5
Confidential and Privileged



TRANSWEST Date Printed 09-Aug-07

GEOCHEM License No. AZMI33/AZ0133
CLIENT: Bio-West Client Sample ID: A69.7C
Work Order: 6707290 Collection Pate: 7/8/2007 11:30:00 AM
Lab ID: 0707290-04 Matrix: Water

Project Name: 2007 Backwater Site Visits
Project Number:

Test Date Pate
Analyte Resuit PQL Qual Units D¥ Code  Prepared Analyzed Analyst BatchID
Chloride 120 25 02 mgil. 10 EPA30C NiA 124007 L IC-7/242007
Fluoride 0.51 0.50 mgfL 10 EPA30S NiA Main? TL 1C-711812007
Sulfate 330 30 b2 mgiL 10 EPA300 WA 7128007 Th 1C- 11242007
Nitrate-Nifrite (A3 N} <0.50 050 mgfL 1.0 EPA353.2 NA 7123107 TL NO3_W-7/23/2007C
Phosphorus, Total (As P) <0.050 0.050 mgiL 1.0 EPAS65.3 NiA TH407 BAR  P-TOTAL-7/18/2007
Spec. Conductance @25 C 1100 1.0 pmhosfem 1.0 SM 25708 NiA 72707 TL  CONDUCT-7/27/2007
Total Dissolved Solids 760 20 D2 mgil. 20 SM 2540 C NiA TH2007 MFB  TDS_DW-7/17/2007
Total Suspended Solids <10 10 mgiL 1 SM 2540D) NiA 37 MFB  TSS_W-7/14/2007
Alkalinity, Bicarbonate (As Ca 140 20 mg/l. 1.0 SM23208 NIA TART TA ALK W.717/2007
Alkalinity, Casbonate (As CaC03) <20 20 mg/L 10 SMI3208 7 THIRT TA ALK W-THT/2007
Alkalinity, Hydroxide (As CaC0O3) <20 20 mg/l 1.0 SM2320 B8 WA HYHOT TA ALK _W-TH 712007
Alkalinity, Total (As CaCO03} 140 20 mg/L 1.0 $M2320B 7 THIRT TA ALK W-TNTR007
Organic Carbon, Total 4.3 1.0 mgiL 1.0 SMS310C NA 7125007 MDD TOC_W_7/25/20074
Aluminum <016 0.10 mg/L 10 EPA200.7 THSO7  THSOTI5I8  BJK 14129
Arsenic <0.010 0.010 mg/L 10 EPA200.7 THIOT  THENT 158 BUK 14129
Barium 0.068 0.010 mgiL 1.6 EPAR00.7 THHO7  THBNTISTE  BUK 14129
Boron 0.18 0.10 mgil. 10 EPA200.7 M THSNTIEIE  BJK 14129
Calcium 88 1.0 mgiL 1.6 EPA200.7 I THBIOT 1518 BJK 14120
fron <10 0.10 mgil. 10 EPA200.7 THIOT THROT 1B BJK 14128
Magnesium 36 10 mgiL 10 EPA20G.7 THIOT  THBO7 1518 BJK 14129
Manganese 0.028 0.010 mgiL 1.0 EPA0G.7 THHO7  THBO7 1518 BJK 14128
Potassium 7.1 20 mg/L 1.0 EPAZ0C.7 MIOT  INGMTI305  BJK 14129
Selenium <0.025 0.025 mgfL. 10 EPA200.7 307 THBIOT 1518 BJK 14128
Silica 11 043 mgiL 1.0 EPA00.7 THI0?  THBIOT 518 BJK 14129
Sodium 110 20 Dz mgiL 10 EPA200.7 THIOT  THGIO7 1444 BJK 14129
Mercury <0.0002 0.0002 mgh. 1.0 EPA4S5.3 16107 707 LE 14148

4of5
Confidential and Privileged




TRANSWEST Date Printed 09-Aug-07

GEOCHEM License No. AZMI33/AZ0133
CLIENT: Bio-West Client Sample ID: A-67.9
Work Order: 0707290 Collection Date: 7/9/2007 12:20:00 PM
Lab H): 070729002 Matrix: Water

Project Name: 2007 Backwater Site Visits
Project Namber:

Test Date Date
Analyte Result PQL Qual Units DF Code  Prepared Analyzed Analyst BatchID
Chloride 10 25 D2 mgil, 10 EPA300 NiA THRART L IC-7/242007
Fluoride <0.50 0.50 mgiL 1.0 EPAJ0Y 17 R8T TL 1071812007
Sulfate 30 30 D2 mgiL 10 EPA300 NiA 714107 TL IC-7/242007
Nitrate-Nitrite (As N} <0.50 G50 mg/l. 10 EPA353.2 NiA 712307 TL NOS_W-7/23/2007C
Phosphorus, Total (As P) <050 0.050 mgiL 1.0 EPA365.3 NiA nan7 BAB  P-TOTAL-TH6/2007
Spec. Conductance @25 C 1100 1.0 pmhosfomm 1.0 SM2510B Nin TRT07 TL  CONDUCT-7/27/2007
Total Dissolved Solids 740 20 D2 mgiL 20 SM 2540 C NiA Ha? MFB  TDS_DW.7H7/2007
Total Suspended Solids <10 10 mgiL 1 §M 25400 (7 7307 MEB  TSS_W-7114/2007
Alkafinity, Bicarbonate {As Ca 150 20 mgil. 10 aM23208 77 TITIOT TA ALK W-TH712007
Aikalinity, Carbonate (As CaCO3) <20 20 mgil 1.0 $M23208 N/A THTIOT TA ALK W-7H 72007
Alxalinity, Hydroxide (As CaC03} <20 20 mafl 1.0 SM23208 A i TA ALK W-717/2007
Alkalinity, Total (As CaCO3} 160 20 mgil 1.0 SM2320 8 NIA THTIT TA ALK W-7HT2007
Organic Carbon, Total 3.4 10 mgil 1.0 SMS310C NIA 725067 MDD TOC_W_7/25/2007A
Aluminum 0.11 6.10 mgilL 1.0 EPA200.7 TH3ROT  THBETISTT BJK 14129
Arsenic <0.010 0010 mg/L 1.0 EPA200.7 0T THBRTISET BJK 14129
Barium 0.16 0.010 mght. 10 EPA200.7 THIO?  THBETISYE BJK 14129
Boron 0.17 .10 mg/L 1.0 EPA250.7 TH3OT  THBATI5ET BJK 14129
Calcium 91 1.0 mg/t 10 EPA200.7 AT TABOT 15T BJK 14129
Iron <0.10 0.10 mgiL 10 EPA200.7 AT THBOT 1511 BUK 14129
Magnesium 34 1.0 mgiL 10 EPA200.7 THIT  THBO7 1511 BJK 14128
Manganese 0.030 0.010 mgil. 10 EPA200.7 TH3T  TABI07 1511 BJK 14129
Potassium 7.7 20 mgiL 10 EPA200.7 THINT  THeRTIZ5T  BJK 14129
Selenium <0.025 0.025 mgil 10 EPA200.7 THIOT  THBOTIS1T BJK 14129
Silica 8.7 0.43 mgil 1.0 EPA200.7 THIOT  THERTIGAT  BJK 14129
Sodium 110 20 D2 mgil 10 EPA200.7 TH307  THORT1407  BJK 14129
Mercury <0.0002 0.0002 gl 10 EPA245.1 THB07 o7 LB 14148

20f5
Confidential and Privileged



TRANSWEST Date Printed 23-Aug-07

GEODCHEM License No. AZMI133/AZ0133
CLIENT: Bio-West Client Sample ID: C67.6a
Work Order: 0707744 Collection Date: 7/28/2007 2:00:00 PM
Lab ID: 0707744-01 Matrix: Water
Project Name:
Project Number:

Test Date Date

Analyte Result PQL (Jual Units DF Code Prepared Analyzed Analyst BatchID
Chioride a7 25 D2 mg/l. 10 EPA300 NIA 81007 TL IC-8/10/2067
Fluoride <050 0.50 mgiL 19 EPA300 MiA 813107 TL IC-8/13/2007
Suifate 250 3 D2 mgil 0 EPA300 NIA 811007 TL IC-8/0/20067
Nitrate-Nitrite (As N) <0.50 0.5¢ mgil. 10 EPA353.2 NiA 8i14/07 TL  NO3_W-8/14/20078
Phosphorus, Total (As £) <0.050 0.050 mgiL 1.0 EPA365.3 NIA 8741407 BAB  P-TOTAL-8/41/2007
Spec. Conductance @25C 1100 1.0 pmhosiem 1.0 5M25108 WA 81037 SO CONDUCT-810/2007
Totai Dissolved Solids 740 20 D2 mg/L 2.0 SM2540C NI 83107 MAG  TDS_DW-8/9/2007
Total Suspended Solids <16 10 mgiL. 1 SM 25400 A 81107 MFB  TSS_W-8/22007
Alkalinity, Bicarbonate (As Ca 160 20 mg/L 1.0 SM2326 B NIA 8i3107 TA ALK W-8/312007
Alkalinity, Carbonate {As CaCQ03) <20 20 mg/L 10 SM2320B i 83107 TA ALK _W-8/3/2007
Alkalinity, Hydroxide (As CaC03) <20 20 mgf. 1.0 SM2320B A 81307 TA ALK W-8/312007
Alkalinity, Total (As CaC03) 160 20 mg/L 1.0 SM232G B NIA 81307 TA ALK W-B2007
Organic Carbon, Total 4.2 1.0 mgiL 1.0 SM5310C N/A 8307 MDD TOC_W_8/2/20078
Aluminum <0.1G 0.10 mg/l 1.0 EPA200.7 816107 8071735 BIK 14330
Arsenic <0.010 0.010 mgiL 10 E£PA200.7 /5107 8071735 BJK 14330
Barium 0.17 0.010 g/t 1.0 EPAZ00.7 8I5/07 87071735 BIK 14330
Boron 0.18 0.10 mgiL 16 EPA200.7 815107 87071735 BJK 14330
Calcium 94 1.0 mgiL 10 EPA200.7 8/6/07 8707 17:35  BIK 14330
fron <010 0.10 mgiL 10 EPAR007 816107 87071135 BIK 14330
Magnesium 36 1.0 mgiL 1.0 EPA200.7 816107 8707 17.35  BJK 14330
Manganese 0.007 0.010 mg/L 1.0 EPA200.7 Bl6I07 8710717:35  BJK 14330
Potassium 9.2 29 mail. 1.0 EPA200.7 BIB/07 87I0717:35  BJK 14333
Selenium <0.025 0.025 mgiL 1.0 EPAZ00.7 816107 BTNT 735 BJK 14338
Silica 10 0.43 mgil. 1.0 EPA200.7 BI6/07 B/SI07 1205 BJK 14330
Sodium 120 20 D2 mgiL 10 EPA200.7 86107 8007 1216 BIK 14330
Mercury 0.0008 0.0002 mgfL 1.0 EPA245.1 816i07 BIBI07 LB 14323

lof3
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TRANSWEST Date Printed 23-Aug-07

&EOCHEM License No. AZMI133/AZ0133
CLIENT: Bio-West Client Sample ID: C67.6b
Work Order: 0707744 Collection Date: 7/27/2007 12:30:00 PM
Lab ID: 0707744-02 Matrix: Water
Project Name:
Project Number:

Test Date Date

Analyte Result PQL Qual Units DF Code  Prepared Analyzed Analyst BatchID
Chloride 95 25 D2 mgi. 10 EPA30D NIA 81o0i07 TL IC-8/40/2007
Flucride <0.50 0.50 mgit 10 EPA300 NA 81007 TL IC-8/402007
Sulfate 260 30 D2 mgit 10 EPA300 NIA 8/10/07 TL IC-8i10/2007
Nitrate-Nitrite (As N) <0.50 0.50 mgft 19 EPA353.2 (7 Bi14107 TL  NO3 W-BH4/20078
Phosphorus, Total (As P} <.050 (.050 mgit. 14 EPA365.3 A 811407 BAB  P-TOTAL-8/11/2007
Spec. Conductance @25 C 990 10 pmhosiem 10 S¥ 2510 B NIA 8110107 S0 CONDUCT-8M0/2007
Total Dissolved Sotids §70 2 D2 mg/l 29 SM2540C NiA 8isto7 MAG  TDS_DW-8/%/2007
Total Suspended Solids <10 10 mg/L 1 SM 25460 NIA 7 MFB TSS_W-8/2/2007
Alkalinity, Bicarbonate {As Ca 78 20 mglL 10 SM2320 8 WA /307 TA ALK WE8/32007
Alkalinity, Carbonate (As GaCO3) <0 20 mgiL 1.0 SM23208 NiA 8/307 TA  ALKOW-B/312007
Alkalinity, Hydroxide {As CaCO3) <20 20 mg/L 1.0 5M23208 HiA 8i3i07 TA ALK W-BA007
Alkalinify, Total (As CaCO3) 86 20 mg/L 1.0 §M23208 MiA 8i3/07 TA ALK W-8/3/2007
Organic Carbon, Total 3.5 10 mg/L 1.0 SM5310C NIA 8/8/07 MDD TOC_W_8/8/2007
Alygmingm <0.10 0.10 rrgiL 1.0 EPAZ00.7 87107 BT BJK 14330
Arsenic <(.010 0.010 mg/l. 10 EPA200.7 88107 8771739 BYK 14330
Barium 0.13 0.010 mgiL 1.0 EPA200.7 816107 BINT 1739 BIK 14330
Boron 017 0.10 mgit. 1.0 EPA200.7 815107 BIOT 1730 BYK 14330
Calcium 63 1.0 mgiL 1.0 EPA200.7 816107 8771739 BJK 14330
lson <010 0.10 mgfL 10 £PA2I0.T 8/5/07 8771739 BJK 14330
Magnesium 34 1.0 mgiL 10 EPA200.7 815107 BTOTI730 BRJK 14330
Manganese 0.014 0.010 mg/L 10 EPA200.7 815107 BT 1739 BIK 14330
Potassium 42 20 mg/L 1.0 EPA200.7 816i07 BINTATY BIK 14330
Selenium <0.025 0.025 mgil 10 EPA200.7 8/3/07 877730 BIK 14330
Silica 8.7 043 mgiL 1.0 EPA00.7 816107 80071269  BJK 14330
Sodium 110 20 D2 mgiL 10 EPA200T 816i07 BRIT 1220 BIK 14330
WMercury <0.0002 0.0002 mgiL 1.0 EPA245.1 8i6i07 816107 1B 14323

203
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TRANSWES T Date Printed 09-Aug-07

GEOCHEM License No. AZMI33/AZ0133
CLIENT: Bio-West Client Sample 1D: A67.5
Work Order: 0707290 Collection Date: 7/7/2007 11:30:00 AM
Lab 1D: 0707290-01 Matrix: Water

Project Name: 2007 Backwater Site Visits
Project Number:

Test Date Date
Analyte Result POL Qual Units DE Code  Prepared Analyzed Analyst BatchID
Chloride 100 25 D2 mgiL 10 EPA30 NiA THE7 TL IC-7H82007
Fluoride <0.50 0.50 mg/L. 1.0 EPA300 A 718107 TL IC-71812007
Suffate 290 30 D2 mgil 10 EPA300 NiA THE07 TL C-TH8I2007
Nitrate-Nitrite {As N) <(.50 0.50 mgil. 1.0 EPA353.2 NiA 2307 Tl NO3_W-7/23/2007C
Phosphorus, Total {As P) <0.050 0.050 mgiL 1.0 EPA365.3 /A 714007 BAB  P-TOTAL-7M8R2007
Spec. Conductance @25C 1100 10 umhosiom 4.0 SM25108 NiA 2007 L CONDUCT-7/27/2007
Total Dissolved Solids 790 20 b2 myiL 2.0 SM 2540 C NIA THHOT MFB  TDS_DW.-7117/2007
Total Suspended Sclids <10 0 mgiL 1 SM 2540 0 NiA ki MFB  TSS_W.7H4i2007
Alkalinity, Bicarbonate (As Ca 160 20 mgiL 10 $M2320B NA 707 TA  ALKOW7A72007
Alkainity, Carbonate (As CaCO3) <20 20 mg/l. 1.0 SM2320B NA 71707 TA ALK W-ITI2007
Alkafinity, Hydroxide (As CaCQ3) < 20 mgiL 10 SM2320B NiA mror TA ALK W-TH72007
Alkalinity, Total (As CaC03) 160 20 mgfl. 1.0 SM2320 B NiA 717407 TA ALK WRATI2007
QOrganic Carbon, Total 38 1.0 mg/L 10 SM5310C MiA 7125107 MDD TOC_W_7/25/2007A
Aluminum <0.10 0.10 mgiL 1.0 EPA200.7 THIOT  TABOT1500  BJK 14129
Arsenic <0.010 0.010 mgiL 1.0 EPA200.7 TAN0T  THBOT1500  BJK 14129
Barium 0.15 0010 mgiL 1.0 EPA200.7 MY TMBOT500 BIK 14129
Boron 0.18 0.10 mgiL 1.0 EPAZ0D.7 THIOT  TMBO7 1500 BJK 14129
Calcium 96 1.0 myil. 1.0 EPAZ00.T THIOT  THBO7 1500 BJK 14128
Iron <010 0.10 mgit. 10 EPA200.7 TN THBO7 1500 BJK 14129
Magnesium 37 1.0 mgfL 10 EPAZ00.7 TOT  TMBO7 1500 BJK 14129
Manganese 0.040 0.010 mgiL 1.0 EPA00.7 TOT  TMBO7 1500 BIK 14129
Potassium 8.3 2.0 mgft. 18 EPA200.7 THINT  THOO7 1254 BJK 14129
Seleniym <0.025 0.025 Mg/t 10 EPA200.7 THIOT  THBOT1B00  BJK 14128
Silica 10 0.43 mgft. 10 EPA200.7 TAIOT  THBOT 100 BJK 14128
Sodium 120 20 D2 mglt 10 EPA200.7 THIOT  THOO7 1403 BJK 14129
Iiercury <0.0002 0.0002 mg/L 1.0 EPA245.1 TH6IT7 716/67 LB 14148

Iofs
Confidential and Privileged



TRANSWESY Date Printed 09-Aug-07

GEOCHEM License No. AZMI133/AZ0133
CLIENT: Bio-West Client Sample ID: C65.0
Work Order: 0707290 Collection Date: 7/11/2007 12:15:00 PM
Lab 1D: 0707290-05 Matrix: Water

Project Name: 2007 Backwater Site Visits
Project Number:

Test Date Date
Analyte Result PQL Qual Units DF Code  Prepared Analyzed Analyst BatchID
Chloride 130 25 D2 mgil. 10 EPA300 NiA 24107 TL 1G-7/242007
Fluoride 0.51 0.50 mg/L. 1.0 EPA300 NiA THBIOT TL IC-7/18/2007
Sulfate 350 30 D2 mgil. 10 EPA300 NiA TI4007 TL 1071242007
Nifrate-Nitrite {As N) <(.50 0.50 mgil. 1.0 EPA353.2 NiA TI2307 TL NO3_W-7/232007C
Phosphorus, Tetal (As P) <0.050 0.050 mgiL 1.0 EPA365.3 N, M7 BAB  P-TOTAL-7HS/2007
Spec. Conductance @25 C 1100 10 pmhosfom 1.0 SM 2510 B WA 712707 TL  CONDUCT-7/27/2007
Total Dissolved Solids 790 20 D2 ng/L 2.0 SM2540C WA TH2H7 MFB  TDS_DW-7117/2007
Total Suspended Solids <10 0 mgiL. 1 SM 2540 D N/A 713107 MFB  TSS_W-7114/2007
Alkalinity, Bicarbonate (As Ca 150 20 mgil 10 SM2320 B NiA 407 TA ALK W-7i24i2007
Alkalinity, Carbonate (As CaC03) <20 20 mg/L 1.0 5M2320 B 73 7124407 TA ALK W724/2007
Alkalinity, Hydroxide (As CaCO3) <20 20 mg/l. 1.0 SM23208 N/A 7124007 TA ALK W-7R2412007
Alkalinity, Total (As CaCO3} 150 20 mg/L 1.0 5M2320 8 NA 7124007 TA ALK W-T2402007
Organic Carbon, Total 41 1.0 mgiL 1.0 SME310C NAA riog MDD TOC_W_7/25/2007A
Aluminum <0.10 0.10 mgiL 1.0 EPAZ00.7 0T 7HMBIO7 1522 BIK 14129
Arsenic <0.010 0.010 mgil. 1.0 EPA200.T THIOT T80T 1522 BJK 14129
Barium 0.15 0.010 myfL 1.0 EPAZ00.7 AT TNBO7 1522 BJK 14129
Boron 0.18 0.10 mgiL 1.0 EPA20D.7 7307 7M8I07 1522 BJK 14129
Calcium a0 1.0 mgiL 1.0 EPA200.7 T TMBT 1522 BIK 14129
fron <0.10 0.10 mgit 10 EPA200.7 TN THBOT 1522 BJK 14129
Magnesium 37 1.0 mgi 1.0 EPAZ00.7 I THBAOT 522 BIK 14129
Manganese 0.054 0.01¢ mgiL 10 EPA200.7 BT THBO7 1522 BJK 14129
Potassium 74 20 mgiL 10 EPA200.7 THIT  TAGOTI308 BJK 14129
Selenium <0.025 0,025 mg/L. 10 EPA200.7 THIOT  THBIOT 1522 BJK 14129
Silica 14 0.43 mgiL 1.0 EPA00.7 TH3NT BTS2 BJK 14129
Sodium 120 20 D2 mgil 10 EPA200.7 TMINT THYOT1418  BUK 14129
Mercury <(.0002 0.0002 mg/L 1.0 EPA245.1 THMBI0T HeHT7 LB 14148

Jofs
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TRANSWESY Date Printed 18-Sep-07

g GEOCHEM License No. AZMI33/AZ0133
CLIENT: Bio-West Client Sample ID: &64.5
Work Order: 0708597 Collection Date: 8/11/2007 1:00:00 PM
Lab iD: 0708597-01 Matrix: Water
Project Name:
Project Number;

Test Date Date

Analyte Result POL Qual Units DF Code  Prepared Analyzed Analyst BatchID
Chioride 110 25 D2 mgiL 10 EPA30D NiA BR4R7 L 1C-8/24/2007
Fluoride <0.50 0.50 mgiL 1.0 EPA300 NIA 82407 TL IC-8/24/2007
Suifate 280 30 D2 mgil. 10 EPA300 NiA B24/07 TL 1C-8/24/12007
Nitrogen, Ammonia (As N} <0.20 0.20 mgil 10 EPA350.1 N/A B122/07 ZDP  NHA W-8/22/20078
Nitrogen, Kjeldahi, Total 0.71 0.50 mglL 10 EPA351.2 hiA BR007 ZDP  TKN_W-BI20/2007
Nitrate-Nitrite (As N} <0.50 0.50 mg/l. 1.0 EPA353.2 N/A 8122107 TL  NO3_W-8/22/20678
Phospherus, Total (As P) <{.050 0.050 mgiL 1.0 EPA365.3 8125107 8/25/07 HB  P-TOTAL-B/25/2007
Spec. Conductance @25C 1200 1.0 umhosicm 1.0 SM25108 NIA Bl2a/07 SO CONDUCT-8f24/2007
Total Dissolved Solids 790 20 L2 mgil 2.0 84 2540 C NIA 81707 MAG  TDS_DW-812112007
Total Suspended Solids <19 10 mgfL 1 8M 2640 D A 87107 MFB  TSS_W-8M9/2007
Alkalinity, Bicarbonate (As Ca 160 20 mgiL 10 SM23208 BAA BI22107 DF ALK W-8i22/2007
Alkatinity, Carbonate {As CaC(3) <20 20 mgiL 1.0 SM23208 WA 8122107 DF ALK _W-8/2202007
Alkatinity, Hydroxide (As Cal03) <20 20 mgfl. 1.0 SM2320B NIA 8207 DF ALK _W-8/2212007
Alkalinity, Total (As CaC0O3) 160 20 mgil 10 SM2320 B NIA 8122107 DF  ALK_W-822i2007
Organic Carbon, Total 5.1 5.0 D1 mgiL 50 SM5310C NIA 8128107 MDD TOC_W._8/28/2007A
Aluminum <010 0.10 mg/L 1.0 EPA200.7 821007 BRZNTIZM4  BJK 14473
Arsenic <0.010 0.010 mgiL 1.0 EPAZNT 82107 GR2HO71713 BJK 14473
Barium 0.18 0.010 mgiL 1.0 EPAZ00.7 8207 BRUOTATIZ BJK 14473
Boron 0.19 0.10 mgiL. 1.0 EPA200.7 82107 B2WTI7A3 BJK 14473
Calcium 09 1.0 mg/L 1.0 EPA200.7 82107 B2M071713  BIK 14473
Iron <0.10 0.10 mgil 10 EPAZ00T 821007 BIOTITA3 BJK 14473
Magnesium 30 10 mg/L 1.0 ERAX00.7 82107 B2UOTATAS  BJK 14473
Manganese 0.21 0.010 mgiL 1.0 EPA200.7 82107 BRUOTI7A3 BJK 14473
Potassium 13 20 mgiL 1.0 EPA200.7 8207 BRYOTITIZ BJK 14473
Selenium <0.025 0.025 mgiL 10 EPA2007 BII07  BR2HO7 1743 BJK 14473
Silica 10 043 gL 10 EPA200.7 82107 BRANTITAS BJK 14473
Sodium 120 20 D2 mg/L. 10 EPA200.7 821007 822071153 BJK 14473
Mercury <0.0002 0.0602 mgiL 1.0 EPA245.1 8120007 821107 LB 14469

lofé
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TRANSWEST Date Printed 18-Sep-07

BECCHEM License No. AZM133/AZ0133
CLIENT: Bio-West Client Sample ID: C64.4
Work Order: 0708597 Collection Date: 8/10/2007 11:16:00 AM
Lab ID: 0708597-03 Matrix: Water
Project Name:
Project Number:

Test Date Date

Analyte Result PQL Qual Units DF Code  Prepared Analyzed Analyst Batch D
Chioride 110 25 b2 mgfL 10 EPA30S N/A 8124107 TL 1C-8/2412007
Fluoride <0.50 0.50 my/L 1.0 EPA300 WA 8/24i07 T 1C-82412007
Sulfate 280 30 b2 myil 10 EPA30S NiA 8124107 T 1C-8/2412007
Nitrogen, Ammonia {As N) <0.20 0.20 mgil. 1.0 EPA3S0.1 NiA 8122107 ZOP  NH4 W-B/22/20078
Nitrogen, Kjeldahl, Total 0.55 0.50 mgiL 1.0 EPAYS1.2 NIA 8124107 ZDP  TKN_W-8/24/20074
Nitrate-Nifrite (As N) <0.50 0.50 mgiL 1.0 EPA353.2 Ni& 8122007 TL NO3_W-8/2202007D
Phosphorus, Total (As P} <(.050 0.050 mgft. 1.0 EPA365.3 8125007 82507 HE  P-TOTAL-812512007
Spec. Conductance @25C 1200 1.0 pmhosfem 1.0 SM 25108 MNiA 8124j07 SO CONDUCT-8i24/2007
Total Dissolved Solids 790 20 D2 mgfL 20 SM2540C N/A 8H7IOT MAG  TDS_DW-8i21/2007
Tofal Suspended Solids <10 10 mgh. 1 SM 2540 D NIA 81707 MFB  TSS_W-8r1s/2007
Alkalinity, Bicarbonate {As Ca 160 20 mgfl. 10 SM2320 B NIA 8122/07 DF ALK _W-8/22/2007
Afkalinity, Carbonate (As CaCO3} <20 20 mgiL 1.0 SM2320B NiA 822007 DF ALK W-8/22i2007
Alkalinity, Hydroxide (As CaCO3) <20 20 mg/L 1.0 Sh2320 B WA Bi22107 DF ALK W-822/2007
Alkalinity, Total (As CaC03) 160 20 mygiL 1.0 SM2320 B NIA 812207 DF ALK W-8/2202007
Organic Carbon, Total 3.8 1.0 mgfL 1.0 SM5310C NiA 8729107 MDD TOCZW_8/2972007
Aluminum 0.10 0.10 mgiL. 10 EPAZ00.7 82107 BR2207 1244  RIK 14473
Arsenic <0.010 0.010 mgft. 1.0 EPAZO0.T 807 821071728 BJK 14473
Barium 0.18 0.010 mgiL 1.0 EPAZ00.7 821007 82107728 BJK 14473
Boron 0.18 0.10 malk 1.0 EPAZ00.7 BT BRI0TITZE BJK 14473
Calcium 94 1.0 mgit. 1.0 EPAZ00.7 82107 BRANTAT28  BJK 14473
fron <0.10 0.10 mgit 1.0 EPAZ00.7 82107 G778 BIK 14473
Magnesium 3 1.0 mgfL 1.0 EPAZ00.7 82107 BRNTI728  BJK 14473
Manganese 0.076 0.010 mg/L 1.0 EPAZ00.T 821007 821071728 BIK 14473
Potassium 8.2 20 maft 1.0 EPA200.7 82107 HMOTT28 BIK 14473
Selenium <0.025 0.025 mgh. 1.0 EPAZ00.7 82007 8207728 BJK 14473
Sifica 12 0.43 mg#. 10 EPA200.7 82007 82107728 BJK 14473
Sodium 130 20 Dz maft. 10 EPA200.7 82107 BR2071218  BJK 14473
Mercury <(3,0002 (.0002 mg/t. 10 EPAZ45.4 §20i07 8i21i07 L8 14469

Jofé6
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TRANSWEST Date Printed 23-Aug-07

BEDCHEM License No. AZM133/AZ0133
CLIENT: Bio-West Client Sample ID: Co64.1
Work Order: 0707744 Collection Date: 7/29/2007 12:30:00 PM
Lab ID: 0707744-03 Matrix: Water
Project Name:
Project Number:

Test Pate Date

Analyte Result PQL Quat Units DF Code  Prepared Analyzed Analyst BatchID
Chloride 110 25 D2 mgfL. 10 EPA300 NIA 8110/07 T 1C-8/10/2007
Fluoride <0.50 0.50 mgit 10 EPA300 NI 81007 TL I1C-811012007
Sulfate 300 30 D2 myit. 10 EPA300 NIA 81007 TL 1C-8/10/2007
Nitrate-Nitrite (As N) <{.50 0.50 mgiL 1.0 EPA353.2 A 8114i07 TL  NO3.W-814/20078
Fhosphorus, Total (As P} <0050 0.050 mgit. 1.0 EPA365.3 WA 811407 BAB  P-TOTAL-BM11/2007
Spec. Conductance @25 C 1200 1.0 pmhosfem 10 SM2540 B NIA 8110107 S0  CONDUCT-8/1072007
Total Dissolved Solids 820 20 Dz mgiL 20 SM2540C NIA 81307 MAG  TDS_DW-8/9/2007
Total Suspended Solids <10 10 mgit 1 SM 25400 hHA 81107 MFB TSS_ W-8122007
Alkalinity, Bicarbonate {As Ca 160 20 mgf. 10 SM2320 8 NiA 813107 TA ALK W-Bi32007
Aikalinity, Carbonate (As CaCO3} <20 20 mgit 10 SM2320 B N Bi3/67 TA ALK _\W-8/3/2007
Afkalinity, Hydroxide {As CaCQ3} <20 20 myil 10 SM23208 A 81307 TA ALK_W-8/3/2007
Alkalinity, Totat {As CaC03) 160 20 mgh. 10 SM23208 NIA 81307 TA ALK W-8/3/2007
Organic Carhon, Total 51 1.0 mgi. 14 SM5310C NIA 813107 MDD TOC_W_8/2/2007B
Afgminum <0.10 010 mgfl. 10 EPA200.7 8iBA07 BT 1742 BIK 14330
Arsenic <0.010 0.010 mgiL 10 EPA200.7 8i6K07 87071742 BJK 14330
Barium 0.18 0.010 gL 1.0 EPA200.7 8i6HIT BITIOTATA2  BJK 14330
Boron 0.20 0.10 mghi. 14 EPA200.7 8IBHT 877742 BJK 14330
Calcium 160 1.6 mgiL 10 EPA200.7 876107 87T AT4A2 BIK 14330
fron <0.10 0.1¢ mgil 19 EPA200.7 8i6107 BT T4 BJK 14330
Magnesium 41 1.0 mgiL 10 EPA200.7 816107 8R71T42  BIK 14330
Manganese 0.036 G010 mg/l. 10 EPA200.7 8/6f07 87T 1742 BIK 14330
Potassium 10 20 mgiL 10 EPA200.7 8/6/07 8I7RTIT42  BJK 14330
Selenium <0025 0025 mgil. 10 EPA200.7 8i6io7 87071742 BIK 14330
Silica 12 0.43 mgil. 1.0 EPA200.7 8/607 819071213 BJK 14330
Sodium 120 20 D2 mgil. 10 EPA200.7 8I6107 BON7 1223 BJK 14330
Mercury <0.0002 0.0002 mgiL 1.0 EPA245.1 816107 /6007 LB 14323

3073

Confidential and Privileged



TRANSWEST Date Printed 27-Aug-07

GEOCHEM .
License No. AZMI33/AZ0133
CLIENT: Bio-West Client Sample ID: A63.8
Work Order: 0707742 Coltection Date: 7/26/2007 12:00:00 PM
Lab ID: (0707742-06 Matrix: Water
Project Name;
Project Number:
Test Date Date
Analyte Result PQL Qual Units DF Code  Prepared Analyzed Analyst BatchID
Chloride 92 25 b2 mgit. 10 ERA300 NiA BIGIOT TL 1081612007
Fiuoride <050 0.50 matL 1.0 EPA300 NIA 8/5/07 TL IC-8/6/2007
Sulfate 250 30 bz m/L 10 EPA300 NiA 8I6/07 TL 1C-8/612007
Nitrate-Nitrile {As N) <0.50 0.50 mgiL 10 EPA353.2 NiA 810107 TL NO3_W-810/2007
Phosphorus, Total (As P) <0.050 0.050 mgiL 1.0 EPA3ES.3 A 811407 BAB  P-TOTAL-8/11/2007
Spec. Conductance @25 C 1100 1.0 umhosfem 1.0 SM2510B NiA 8110107 50  CONDYUCT-8/10/2007
Total Dissolved Solids 740 20 D2 mgil 29 SM 2540 G N/ 7i31407 MAG ~ TDS_DW-8/2/2007
Total Suspended Sciids <10 0 mgfl. 1 5M 25400 NiA 8/4i07 MFB  TSS_W-8/212007
Alkalinity, Bicarbonate (As Ca 150 20 mgiL 1.0 SM2320 B NiA 81307 TA  ALK_W-B/3i2007
Alkalinity, Carbonate {As CaCO03) <20 Pl mgiL 1.0 SM2320B NIA 8i3/07 TA ALK _W-8/312007
Alkalinity, Hydroxide (As CaCO3) <20 26 mgfL 10 SM2320 B N 8/3/07 TA ALK W-{3/2007
Alkalinity, Total (As CaC03) 150 20 mgit 1.0 SM2320 8 NiA 8/3/07 TA ALK W-B/3r2007
Organic Carbon, Total 49 1.0 g/l 1.0 SM5310C NiA 81307 MDD  TOC_W_8/2/20078
Alumingm <010 0.10 mgl, 1.0 EPA200.7 BEOT  BITOT 655 BJK 14329
Arsenic <0.010 0.010 mgiL 10 EPA200.7 86107 TIOT 1655 BJK 14329
Barium 0.16 0.010 mg/lL 10 EPA200.7 8I6i07 8ITI0T 1655 BJK 14329
Boron 0.19 0.10 mgil 1.0 EPA200.7 BigIOY BT 655 BJK 4329
Calcium a5 1.0 mgiL 10 EPA200.7 846107 STIT 655 BJK 14329
fron <010 0.10 mgil 1.0 EPAZ00.7 848107 BTOT 1655 BJK 14329
Magnesium 38 10 mgiL 10 EPA200.7 815107 BI7TI07 1855 BJK 14329
Manganese 0.078 0.010 mgil 1.0 EPA200.7 BIBH7 BI7107 1855  BJK 14329
Potassium 3.3 240 mg/L 10 EPA200.7 815107 8707 16:55  BJK 14329
Selenium <0.025 0.025 mgil. 1.0 EPA200.7 BIBIO7 87107 18:55  BJK 14329
Silica 10 043 mgil 1.0 EPAZ00.7 8/5107 89I07 1129 BJK 14329
Sodium 120 20 D2 mgil 10 EPA200.7 8107 BIOMO7 1052 BJK 14328
Mercury <0.0002 0.0002 mgil. 1.0 EPA245 1 816107 8/607 LB 14323

6 af ¢
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TRANSWEST

Date Printed 18-Sep-07

GEOCHEMWM
License No. AZMI33/AZ0133
CLIENT: Bio-West Client Sample ID: A63.7
Work Order: 0708598 Ceollection Date: 8/15/2007 2:1(:00 PM
Lab ID: 0708598-01 Matrix: Water
Project Name:
Project Number:
Test Date Date

Analyte Result PQL Qual Units DF Code  Prepared Analyzed Analyst BatchID
Chloride 110 25 D2 mgiL 10 EPA300 A 8124107 TL IC-8124/2007
Flucride <0.50 0.50 mgiL 1.0 EPA20G /A 8/24i07 T 1C-BI2412007
Sulfate 300 30 02 mgil. 10 EPA30G Ni& Bi24107 TL IC-8/24/2007
Nitrogen, Ammonia (As N) <0.20 0.20 mglL 1.0 EPA350.1 NiA 8i22/07 ZDP  NHA_W-8/2212007B
Nitrogen, Kjeldahl, Total 0.51 0.50 mgil 10 EPA351.2 NiA 8124i07 ZDP  THN_W-8/24/2007A
Nifrate-Nitrite {As N) <0.50 0.50 g/l 1.0 EPA353.2 N/A 96107 TL NO3_W-96/200753
Phosphorus, Total (As P} 0.096 0.050 mgiL 1.0 EPA365.3 8i25/07 872507 HB  P-TOTAL-8/25/2007
Spec. Conductance @25 C 1200 1.0 pmhesicm 1.0 SM 25108 NiA 8/24/07 S0 CONDUCT-8/24i2007
Total Dissolved Solids 800 20 D2 g/l 20 Sht 2540 C NiA 820107 MAG  TDS_DW-8/2212007
Total Suspended Solids <10 16 ragiL 1 Sh 25400 /A 817107 MEB  TSS_W-8119/2007
Alkalinity, Bicarbonate {(As C 160 20 mgiL 1.0 SM2320 B NIA 8/29/07 TA ALK W-/20/2007A
Alkalinity, Carbonate (As CaCO3) <20 20 mgfl. 1.0 8M2320 8 A 812907 TA ALK _W-B29/2007A
Alkalinity, Hydroxide (As CaC(3B) <20 20 mgiL 1.0 $M2320 B NIA 829107 TA ALK W-8/202007A
Alkalinity, Total (As CaC03) 160 20 mg/L 1.0 SM2320 B N/A 8129107 TA ALK W-8292007A
Organic Carbon, Tofal 3.4 1.0 mg/L 10 SM53100 NIA 8/29/07 MDD TOCZW_8/29/2007
Aluminum 0.1 0.10 mg/L 1.0 EPA200.7 821007 822071313 BJK 14473
Arsenic <0.010 0.010 magh. 10 EPA200.7 82107 B2UDT 1749 BJK 14473
Barium 0.16 0.010 mgiL 10 EPA200.7 82107 82071749 BJK 14473
Boron 0.18 0.10 mgiL 10 EPA200.7 82107 8207 17:49  BJK 14473
Caleium 96 1.0 mylL 1.0 EPA200.7 821707 821071749 BJK 14473
lron <0.10 0.10 mgll 1.0 EPA200.7 8207 BT ATAY  BK 14473
Magnesium 37 10 mgiL 10 EPA200.7 Q2107 B2107 1749 BJK 4473
Manganese 0.040 0.010 mgil 1.0 EPA200.7 Q24107 S20T T4 BJK 14473
Potassium 8.1 20 mgil 1.0 EPA200.7 82107 82071749 BJK 14473
Selenium <0025 0.025 mgll. 1.0 EPA200.7 82107 82107 1749 BJK 14473
Silica 12 0.43 g/l 1.0 EPA200.7 821107 82107 1749 BJK 14473
Sodium 130 20 D2 mgil 10 EPA200.7 8I21107 822071305  BJK 14473
Meroury <0.0002 0.0002 mghk. 1.0 EPA245.1 8/20107 82107 B 14469
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TRANSWEST Date Printed 27-Aug-07

GEOCHEM License No. AZMI33/AZ0133

CLIENT: Bio-West
Work Order: 0707742
Lab iD: 0707742-05

Project Name:
Project Number:

Client Sample ID:“4£62.9
Collection Date: 7/26/2007 11:15:00 AM
Matrix: Water

Test Date Date

Analyte Result PQL Qual Units DF Code  Prepared Analyzed Analyst BatchID
Chloride 140 25 D2 mgil. 10 EPA300 NiA 81607 L IC-8/6/2007
Fluoride <0.50 0.50 mgiL 1.0 EPA300 NiA 816107 L IC-8/612007
Sulfate 360 30 D2 mgil. 10 EPA300 NiA 816107 L IC-8/6/2007
Nitrate-Nitrite {As N) <0.50 Q.50 mgiL 1.0 EPA353.2 NiA 81007 TL NO3_W-§/10/2007
Phosphorus, Total (As P) <{.050 0.050 mgfL 1.0 EPA365.3 NiA 814107 BABR  P-TOTAL-8114/2007
Spec. Conductance @25 C 1300 1.0 pmhosfem 1.0 SM 2510 B NiA 8/1ci7 S0  CONDUCT-8/10/2007
Total Dissolved Solids 890 20 D2 mgiL 20 SM 2540 G NIA 731107 MAG  TDS_DW-82i2007
Total Suspended Solids <10 10 mgil. 1 SM 2540D NiA 811707 MFB TSS_W-8/2/2007
Alkalinity, Bicarbonate (As Ca 170 20 mgil 1.0 SM2320 B NiA 81307 TA  ALK_W-8/3/2007
Alkalinity, Carbonate {(As CaC0O3) <20 20 mgil 1.0 SM23208 NiA 81307 TA ALK_W-8i3/2007
Alkalinity, Hydroxide (As CaC03) <20 20 ngil. 1.0 SM2320 8 NiA 813/07 TA ALK W-8i3/2007
Alkalinity, Total (As CaC03) 170 20 mgiL 1.0 SM23208 NIA 813/07 TA ALK W-B/3/2007
Organic Carbon, Total 48 10 gL 1.0 $MB310C NiA 81307 MDD TOC_W_8/2/20078
Aluminum <10 0.10 moil. 1.0 EPA200.7 8i6107 8707 1652 BJK 14320
Arsenic <0010 0.010 mgiL 10 EPA200.7 8/6107 8707 1652 BJK 14329
Barium 0.14 0.010 mgiL 10 EPA200.7 86107 BITIOT 1652 BJK 14329
Boron o 0.10 mgil. 1.0 EPA200.7 816107 8707 1652 BJK 14329
Calcium 87 1.0 mgilL 10 EPA200.7 8/6i07 8ITI0T 16:52  BJK 14329
fron <0.16 0.10 mgiL 10 EPA200.7 81607 BITIOT 16:52 BJK 14329
Magnesium 38 1.0 mgil 10 EFA200.7 Bigf07 87107 16:52  BJK 14320
Manganese 0,095 ¢.010 mgiL 1.0 EPA200.7 Bisfo7 BITIOT 1652 BIK 14329
Potassium 8.2 20 mgil 19 EPA200.7 816107 BTIT 1652 BUK 14329
Selenium <0.025 0.025 mg/L 1.0 EPA200.7 8i6/07 8i7I07 1652 BIK 14329
Silica 16 043 mgiL 1.0 EPA200.7 8/6I07 89107 1125 BJK 14329
Sodium 150 20 D2 mg/L 10 EPA200.7 BiB107 8I0I07 10:48  BJK 14329
Mercury <0.0002 0.0002 mgll 10 EPA245.1 8/607 8i6/07 LB 14323
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TRANSWEST Date Printed 23-Tul-07

GEOCHEM License No. AZMI33/AZ0133
CLIENT: Bio-West Client Sample ID: A62.3
Work Order: (0706557 Collection Date: 6/25/2007 12:00:00 PM
Lab ID: 0706557-03 Matrix: Water
Project Name:
Project Number:

Test Date Date

Analyte Result PQL Qual Units DF Code  Prepared Analyzed Analyst BatchID
Chloride 10 25 Dz mglL 10 EPA300 NIA FHOR7 MDD 16_07071¢
Fluoride 0.52 0.50 mgll 1.0 EPA300 NIA THOH7 MDD IC_070710
Sulfate 320 30 D2 mgiL 10 EPA300 KA THOI7 MDD 1C_076710
Nitrogen, Ammonia (As N) <0.20 .20 mg/L 10 EPAZSD.1 NiA THAH07 BAB  NH4_W-TH1/2007A
Nitrogen, Kjeldahl, Total 1.3 0.50 mgil. 16 EPA351.2 713607 Hsior BAB  TKN_W-7/512007
Nitrate-Nitrite (As N) <G.50 0.50 mg/L 1.0 EPA353.2 A 712007 T NO3_W-712/20078
Phosphorus, Total (As P) <0.050 0.050 mgiL 1.0 EPA365.3 WA 7407 BAB  P-TOTAL-7/16/2007
Spec. Conductance @25 C 1260 1.0 pmhosfem 1.0 M 25108 NiA i3 SO CONBUCT-7/5/2007
Total Dissolved Solids 810 20 Dz mgf 20 SM 2540 C NiA 6/29/07 MFB  TDS_DW-7/312007
Total Suspended Solids <10 10 mgiL 1 Shi 2540 D A 1207 MFB TSS_W-I32007
Alkalinify, Bicarbonate (As C 150 20 mgil 10 SM2320 B NtA 715007 KMB ALK_W-715/2007
Alkalinity, Carbonate (As CaCO3) <20 20 mg/l 1.0 SM2320 B NIA 7i8i07 KMB ALK_W-7/5/2007
Alkalinity, Hydroxide (As CaCC3) <20 20 mg/L 1.0 SM2320 B NiA 7507 KMB ALK_W-71512007
Alkalinity, Total (As CaCO3) 150 20 mgil 10 SM2320 B NiA 7I5I07 KMB ALK W-7/5/2007
Organic Carbon, Total 3.8 1.0 mgiL 1.0 SM5310C 7 falvig cs TOC-7141/2007
Aluminum 0.4 0.10 mgi. 16 EPA20D.7 USH07 THSO7 1128 BJK 14068
Arsenic <0.010 0.010 mgit. 10 EPA200.7 ST TMOTAE33  BJK 14068
Barium 0.16 0.010 mgit. 10 EPA200.7 ST TASRTIE28 BJK 14068
Boron 0.18 0.10 mgh. 10 EPA200.7 WEGT MIRT L BIK 14088
Calcium 82 1.0 mgiL 1.0 EPA200.7 5007 MHTI533 BIK 14068
Iron <0.10 0.1¢ ragfl 1.0 EPA200.7 MSIOT TMIOTIE3Y BUK 14068
Magnesium 36 10 gl 10 EPAZG0T ST A0TSR BUK 14068
Manganese 0.035 G.010 ragiL 10 EPA200.7 5107 THENT18:03  BJK 14069
Potassium 8.1 20 ragiL 1.0 EPA200.7 TSOT THINTI533  BJK 14068
Selentum <0.025 0.025 mgil 1.0 EPA200.7 TBIOT  TASKT1128 BJK 14068
Silica 12 0.43 mgil, 1.0 EPA20L.7 7S0T TMEOT I8 BJK 14068
Sodium 120 20 D2 mglL 10 EPA200.7 71507 AT 1655 BJK 14068
Mercury <0,0002 0.0002 mgiL 10 £PA245.1 7i507 715107 LB 14061 |
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TRANSWEST Date Printed 18-Sep-07

GEOCHEM License No. AZMI133/AZ0133
CLIENT: Bio-West Client Sample ID: A59.7
Waork Order: (0708597 Collection Date: 8/12/2007 2:06:00 PM
Lab ID: 0708597-05 Matrix: Water
Project Name:
Project Number:

Test Date Pate

Analyte Result PQL Qual Units DF Code  Prepared Analyzed Analyst BatchiD
Chloride 110 25 D2 mg/L 10 EPA30D NiA 8124407 TL 1C-812412007
Fluoride <050 050 mygil. 1.0 EPA30D NiA 8124107 TL 1C-812412007
Sulfate 280 30 D2 mgiL 10 EPA300 NiA BI24007 TL IC-8124/2007
Nitrogen, Ammonia (As N) <0.20 020 mgiL. 10 EPA350.1 NIA 8/22107 ZDP  NHA_W-8/22/20078
Nitrogen, Kjeldahl, Total .53 0.50 mgiL 10 EPA351.2 NiA 8124107 ZDP  THN_W.8/2202007A
Nitrate-Nitrite (As N} <0.50 0.50 mg/L 4.0 EPA353.2 NiA 8122107 TL NO3_W-B/22120078
Phosphorus, Total (As P) 16 1.0 02 mglL 20 EPA365.3 8125/07 8/25/07 HB  P-TOTAL-8/25/2007
Spec. Conductance @25C 1100 1.0 ymhosfcm 10 M 25108 NiA 824107 80  CONDUCT-B/24/2007
Totat Dissolved Sclids 780 20 D2 mgil 2.0 SM 2540 C NI BHTI07 MAG  TOS_DW.B/21/2007
Total Suspended Solids <10 10 mgiL 1 SM2540D N/A 81707 MFB  TSS_W-8/18/2007
Alkaiinity, Bicarbonate (As Ca 160 20 mg/l. 1.0 SM23208 NiA Bi22(07 DF ALK W-822i2007
Alkalinity, Carbonate (As CaC03) <20 20 mgfl. 1.0 SM2320 B NIA 8122107 DF ALK W-8i22/2007
Alkaiinity, Hydroxide (As CaCO3) <20 20 mgiL 1.0 SM2320 B N/A B/22/07 DF ALK W-8122/2007
Alkalinity, Total (As CaCO3) 160 20 mgfl. 1.0 SM2320 B NiA 812207 DF ALK _W-8/22/2007
Organic Carbon, Total 31 10 mg/L 10 SM5310C NA Blasi7 MOD  TOC2_W_8/29/2007
Aluminum 0.11 0.10 mgiL 1.0 EPA200.7 807 BR2207 1251 BJK 4473
Arsenic <0.010 0.010 myfL 10 EPAZ00.7 82107 BRINTAT3S  BJK 14473
Barium 0.17 0.610 mg/L 1.0 EPAZ00.7 82107 21071735  BIK 14473
Boron D18 0.10 mg/fL 1.0 EPAZ00.7 82107 BI2N71735  BIK 14473
Calcium 97 1.0 mg/L 1.0 EPAZ00.7 82107 BRIN7I7:35  BJK 14473
fron <0.10 0.40 mgfL. 1.0 EPA200.7 82107 BRA717I5 BJK 14473
Magnesium 37 1.0 mg/L 1.0 EPAZ00.7 BRI B2UOTITIS  BJK 14473
Manganese 0.027 0.010 mgiL 1.0 EPA200.7 B0 BIIOTITAS  BJK 14473
Potassium 8.3 20 mgfl. 1.0 EPAZ00.7 B2U07  BAO7ITIS BJK 14473
Selenium {0,025 0.625 mg/fL 1.0 EPAZ00.7 82107 HAN717:35  BJK 14473
Silica 1 0.43 myiL 10 EPAZ00.7 807 BRIO7I735  BIK 14473
Sodium 126 20 b2 mgiL 10 EPA200.7 821007 BRAOTA233  BJK 14473
Mercury <0.0002 0.0002 mg/. 10 EPA245.1 8120407 8121107 LB 14469
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TRANSWEST Date Printed 18-Sep-07

GEOURERM
License No. AZMI33/AZ0I33
CLIENT: Bio-West Client Sample ID: A59.7 Pool A
Work Order: 0708598 Collection Date: 8/12/2007 1:50:00 PM
Lab ID: 0708598-02 Matrix: Water
Project Name;
Project Number:
Test Date Date
Analyte Result PQL Qual Units DF Code  Prepared Analyzed Analyst Batch ID
Chloride 110 25 02 mgfL 10 EPA3D0 NiA gladi? TL 1C-8/24/2007
Fluoride <0.50 0.50 mgiL 10 EPA3C0 NA 84507 TL 1C-8/2412007
Sulfate 280 30 b2 mgiL 10 EPA300 NIA Bl24i07 TL IC-8/2412007
Nitrogen, Ammonia (As ) <0.20 0.20 mgft, 1.0 EPA350.1 HiA 8122107 ZDP  NH4_W-8/22/2007B
Nitrogen, Kjeldahl, Total 0.51 0.50 mghL 10 EPA351.2 NIA 8124107 ZDP  THN_W-8/24/2007A
NMitrate-Nitrite {As N) <0.50 0.50 mgiL 1.0 EPA3532 N 822007 TL  NO3_W-822020070
Phosphorus, Total (As P) <(.050 0.050 mevt. 1.0 EPA365.3 G107 G107 HB  P-TOTAL-8H/2007
Spec. Conductance @25 C 1100 1.0 umhosiem 1.0 SM2510B NiA 8124107 $O  CONDUCT-8/24/2007
Total Dissolved Solids 760 20 D2 mgfit 2.0 Sh 2540 C NFA 877 MAG  TDS_DW-8/21/2007
Total Suspended Sclids <10 10 myft. 1 SM2540D NIA 817107 MFB TSS_W-8/18/2007
Alkalinity, Bicarbonate (As C 180 20 H1 mglk. 1.0 SM2320 B 814/07 814107 DF ALK_W3i4j07
Alkalinity, Carborate (As CaCQ3) <20 20 H1 mgit 1.0 Sm23208 slai07 81407 DF ALK_W8/4i07
Alkalinity, Hydroxide {As CaCO3) <20 20 H1 mgiL 1.0 SM2320B 914107 94107 DF ALK_Wsia/07
Alkalinity, Total {As CaCQO3} 180 20 H1 mart. 10 SM2320 B 914i07 4107 DF ALK_Wo14i07
Organic Carhon, Total 33 1.0 mgit 10 SM5310C HIA 8125107 MDD TOC2_W_8/28/2007
Aluminum 0.15 0.10 mgil 1.0 EPA200.7 824107 &22071316  BJK 14473
Arsenic <0.010 0.010 gl 1.0 EPA200.7 821107 821071753 BJK 14473
Barium 0.15 0010 mgiL 1.0 EPA200.7 821007 B2UOT 1753 BJK 14473
Boron 017 0.10 mgil 1.0 EPA200.7 82107 21007 17:53  BJK 14473
Calcium 93 1.0 mgf. 10 EPAZ00.7 8l2M0? 8207 1753 BUK 14473
Iron 0.12 0.10 mgfL 1.0 EPAZ00.7 821107 B2107 1753 BUK 14473
Magnesium 35 10 mgiL 1.0 EPAZ00.7 8121107 BT 1753 BUK 14473
Manganese 0.044 0.010 mgfL 10 EPA200.7 82107 824071753 BJK 14473 §
Potassium 8.3 2.0 mgik. 1.0 EPA200.7 812107 B2UOT TS BUK 14473 |
Selenium <0.025 0.026 mgiL 1.0 EPA200:7 8207 BR2UOTATES  BJK 14473 I
Silica 11 0.43 mgfL 1.0 EPA200.7 8RHOT  BRWOT TS BJK 14473 |
Sodium 120 20 D2 mgfL 10 EPA200.7 BT 822071309 BJK 14473 2
|
|
Mercury <0.0002 0.0002 mgil 10 EPA245.1 8207 st L8 14489 z
i
Z

Z2aof2

|
$
Confidential and Privileged :
|
3
]



TRANSWEST

Date Printed 23-Jul-07

GEOCHEM License No. AZMI33/AZ0133
CLIENT: Bio-West Client Sample ID: C57.6a
Work Order: 0706557 Collection Date: 6/24/2007 11:00:00 AM
Labh ID: 07066557-02 Matrix: Water
Project Name:
Project Number:
Test Date Date

Analyte Result PQL Qual Units DF Code  Prepared Analyzed Analyst BatchID
Chloride 216 25 D2 mgfL 10 EPA300 N/A o7 MDD IC_070710
Fluoride 8.62 0.50 magiL 1.0 EPA300 A THoRT MDD 1C_670710
Sulfate 500 kit D2 mgiL 10 EPA300 NiA TMoT MDD IC_070710
Nitrogen, Ammonia {As N} <020 0.20 magfl. 1.0 EPA350.1 WA 07 BAB  NHA_W-211/2007A
Nitrogen, Kjeldahl, Total 1.7 0.50 mg/t 1.0 EPA351.2 3T 507 BAB  TKN.W-7/5/2007
Nitrate-Nitrite (As N) <0.50 0.50 mg/L 1.0 EPA353.2 NiA FI2HT TL NO3W-7/212007a
Phosphorus, Total (As P) <0.050 0.650 mag/l. 1.0 EPAJE5.3 NiA 714007 BAB  P-TOTAL-7M&/2007
Spec. Conductance @25 C 1700 1.0 pmhosfem 1.0 SM 25108 WA 1307 SO CONDUCT-7/5/2007
Total Dissolved Solids 1300 40 D2 gl 40 SM2540 C NIA 612907 MFB  TDS_DW-7/3/2007
Total Suspended Solids <10 10 H1 mg/l 1 SM 2540 D NiA 207 MFB TSS_W-7I3/2007
Alkalinity, Bicarhonate (As C 210 20 mgil. 1.0 SM23208 NIA 7i5R7 KMB ALK W-7/502007
Alkatinity, Carbonate (As CaC03) <20 20 mgiL. 1.0 SM23208 A ST KMB ALK _W-715/2007
Alkatinity, Hydroxide {(As CaC03) <20 20 mgil 1.0 SM23208 A 75107 KMB ALK_W-7i5/2007
Alkalinity, Total {As CaC03) 210 20 mg/L 10 SMZ320 B /A 75107 KMB ALK W-7502007
Organic Carbon, Total 94 10 mgfL 1.0 SME310C WA FI0RT CS TOG-7r4172007
Aluminum <010 0.10 mgh. 10 EPA200.7 ST TSOT 1R BJK 14068
Arsenic <0.010 0.010 migiL 1.0 EPA200.7 TSOT  TNOTISI8  BJK 14088
Barium 0.17 0.010 gl 10 EPA200.7 WSO7 TISOT 1124 BJK 14068
Boron 0.30 0.10 mgh. 10 EPA200.7 7507 TAST 1124 BJK 14068
Calcium 130 10 migiL 10 EPA200.7 TI5107 7307 1528 BJK 14068
lron <010 0.19 moft. 1.0 EPA200.7 TS07 P07 1529 BIK 14068
Magnesium 60 1.0 mgk 1.0 EPA200.7 15107 73071529 BJK 14048
Manganese 0.20 0.010 mgiL 1.0 EPA200.7 TIBI07 THG07 1000 BJK 14058
Potassium 15 20 mgiL 10 EPA200.7 ST TM0TAR29 BIK 14088
Selenium <0.025 0.025 mgft. 1.0 EPA200.7 TS07 NS0T 4124 BJK 14058
Silica 18 0.43 mgit 1.0 EPAZ00.7 TH0T 75074124 BJK 14066
Sedium 220 20 D2 mgft 10 EPAZ00.7 7S07 3071652 BIK 14088
Mercury «0.0002 0.0002 mg/L 1.0 EPA245.4 507 507 LB 1401
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TRANSWES T Date Printed 23-Aug-07

GEOCHEM License No. AZM133/AZ0133
CLIENT; Bio-West Client Sample ID: C57.6 pool A
Work Order: 0707742 Collection Date: 7/25/2007 11:15:00 AM
Lab ID: 0707742-01 Matrix: Water
Project Name:
Project Number:

Test Date Date

Analyte Result PQL Qual Units DF Code  Prepared Analyzed Analyst BatchID
Chioride 320 63 D2 mg/L 25 EPA30O NiA 61007 TL IC-8710/2007
Fluoride .68 0.50 mgll. 1.0 EPAN0 NiA 815107 TL 1C-B152007
Sulfate 640 75 D2 mg/L 25 EPA300 BiA BH0I07 TL IC-BHOr2007
Nitrate-Nitrite {As N) <0.50 0.50 myll. 1.0 EPA353.2 NiA gHon7 TL NO3_W-810/2007
Phosphorus, Total (As P) 6.20 0.050 mgil 1.0 EPA365.3 N/A 819107 BAB  P-TOTAL-8/%/2007
Spec. Conductance @25 C 2600 190 gmhosiem 1.0 SM2510 B NiA i SO CONDUCT-8/15/2007
Total Dissolved Solids 2000 40 D2 mgiL 40 SM2540C WA 13407 MAG  TDS_DW-8/2/2007
Totat Suspended Sclids <10 10 mglL { Sht 2540 NiA 87 MFB  TSS_W-8/2/2007
Alkalinity, Bicarbonate {As Ca 350 20 mgil. 1.0 SM2320B NIA 83107 TA ALK_W-B/3(2007
Alkalinity, Carbonate (As CaCO3) <20 20 mg/l. 10 $M2320B i 813107 TA ALK_W-B/372007
Alkalinity, Hydroxide {As CaC03) <20 20 mgil 1.0 SM23208 NiA 813107 TA ALK W-8/3/2007
Alkalinity, Total (As CaCO3) 350 20 mglL 1.0 SM2320 B NiA 81307 TA ALK W-B132007
Organic Carbon, Total % 10 D2 mgiL 10 SME310C NiA 813107 MDD TOC_W._8i3/2007
Alurninum <10 0.10 mgiL 10 EPA200.7 816107 870715837 BJK 14328
Arsenic <0.010 0.010 mg/l. 1.0 EPA200.7 816/07 87071637 BIK 14329
Barium 0.15 0.010 mgiL 10 EPA200.7 816107 87071637  BJK 14328
Boron 0.48 0.10 mgiL 10 EPA200.7 816107 8707 1837 BIK 14328
Calcium 160 1.0 mgiL 10 EPAZ00.7 816107 87071637 BJK 14328
Iron <010 0.10 mgiL 1.0 EPA200.7 8/6/07 870071637 BJK 14328
Magnesium 93 10 mgil 10 EPA200.7 BI6107 37071837 BJK 14328
Manganese 0.34 0.010 mgiL 10 EPA200.7 816107 87071837 BJK 14320
Potassium 27 20 mgiL 10 EPA200.7 816107 87071637 BIK 14329
Selenium <0.025 0.025 mgiL 10 EPA200.7 816107 87071537 BJK 14328
Silica 32 0.43 mgil 14 EPA200.7 816107 89107 1110 BUK 14328
Sodium 3N 20 D2 mg/l. 10 EPA200.7 8i6/07 BBI07 1034 BJK 14328
Mercury <0.0002 0.0002 mglL 10 EPA245.1 gii07 815407 LB 14323
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TRANSWEST Date Printed 23-Aug-07

GEOCHEM License No. AZM133/AZ0133
CLIENT: Bio-West Client Sample ID; C57.6 pool B
Work Order: 0707742 Collection Date: 7/25/2007 4:30:00 PM
Lab ID: 0707742-03 Matrix: Water
Project Name:
Project Number:

Test Date Date

Analyte Result PQL Qual Units DF Code  Prepared Analyzed Analyst BatchID
Chloride 260 25 D2 mgh. 10 EPA3D0 NiA Bisfo7 L 1C-816/2007
Fluoride 0.60 0.50 mgiL 1.0 EPA30D M 86107 TL 1C-8f6r2007
Sulfate 570 30 D2 mgi it EPA300 NIA Bi6IGT TL 1C-816/2067
Nitrate-Nifrite (As N) <0.50 0.50 mgfL 1.0 EPAIS3.2 NIA 81007 TL  NO3 W-8H82007
Phosphorus, Total (As P) 0.10 0.050 mg/L 1.0 EPA365.3 NiA 811107 BAB  P-TOTAL-8/1/2007
Spec. Conductance @25C 2000 1.0 pmhosfem 1.0 SM 2510 B NIA 8110107 SO CONDUCT-8/0/2007
Total Dissolved Solids 1400 40 D2 mgiL 40 S 2540 C NIA 713107 MAG  TDS_DW-B/2/2007
Total Suspended Solids <10 10 mgil. ] SM 25400 NIA 81107 MFB  TSS.W-8/2/2007
Alkalinity, Bicarbonate {As Ca 260 20 mgi. 1.0 SM2320B N/A 813107 TA ALK W-8/312007
Akalinity, Carbonate {(As CaCO3} <20 20 mgit. 1.0 SM2320B N 813107 TA ALK_W-83/2007
Alkalinity, Hydroxide (As CaC03) <20 20 mgft 1.0 SM2320 B NiA 81307 Th ALK W-8i32007
Alkalinity, Total {As CaCO3) 260 20 mait. 18 $M2320 B NiA 81307 TA  ALKOW-8/3/2007
Organic Carbon, Total 17 10 D1 mgit 10 SME310C NIA 81307 MDD TOC.W_8/3/2007
Algminum <0.40 0.10 mgiL 10 EPA200.7 8i6l07 87107 1644 BJK 14329
Arsenic <0.610 .010 mgiL 10 EPA200.7 81607 87T 1644 BIK 14329
Barium 0.15 ¢.010 mgiL 14 EPA200.7 816107 87071644 BIK 14329
Boron 0.36 0.10 mgit. 10 EPAZ00.7 8i6/07 87107 16:44  BJK 14329
Calcium 130 1.0 mg/iL 190 EPA200.7 8i6/07 8707 1644 BJK 14329
fron .10 0.10 mgil. 10 EPA200.7 aii07 87T 1644 BIK 14329
Magnesium 70 10 mgiL 19 EPA200.7 Bi6I07 BT 1644 BJK 14329
Manganese 0.31 0.010 mgil 14 EPA200.7 BI6H07 87ioT 1644 BJK 14329
Potassium 18 2.0 mgil. 10 EPA200.7 8i6A7 87/07 1644 BJK 14329
Selenium <0.025 0.025 mgiL 10 EPA200.7 8/6/07 87071644 BIK 14329
Silica 25 0.43 mgfl. 14 EPA200.7 816107 BT 1138 BJK 14329
Sodium 269 26 B2 mgiL 0 EPA200.7 816107 81907 1042 BJK 14329
Mercury <0.0002 0.0002 mg/L 1.0 EPA245.1 876107 8i6107 LB 14323
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TRANSWEST Date Printed 23-Aug-07

GEOCHEM License No. AZMI33/AZ0133
CLIENT: Bio-West Client Sample ID: C57.6 pool C
Work Order: 0707742 Collection Date: 7/25/2007 3:45.00 PM
Lab ID: 0707742-04 Matrix: Water
Project Name:
Project Number:

Test Date Date

Analyte Result PQL Qual Units DF Code  Prepared Analyzed Analyst BatchID
Chioride 280 63 D2 g/l P EPA300 NIA 810107 Th 1C-810/2007
Flueride 0.69 G50 mg/l. 10 EPA300 NIA 8/6/07 TL 1C-8/6/2007
Sulfate 600 75 D2 mg/L 25 EPA300 NIA 8r1o/e7 TL IC-811002007
Nitrate-Nitrite (As N) <0.50 0.50 g/l 10 EPA353.2 NIA 84107 TL  NO3_W-BM4/20078
Phosphorus, Total (As P} 0.15 0.050 mg/L 1.0 EPAJ55.3 WA 8T BAB  P-TOTAL-8/11£2007
Spec. Conductance @25C 2400 1.0 pmhos/om 1.0 SM 25108 NiA 8r0i07 SO CONDUCT-8r0/2007
Total Dissolved Solids 1800 40 D2 mgil. 4.0 SM2540C NIA 3T MAG  TDS_Dw-8/2/2007
Total Suspended Solids 17 10 mg/L 1 SM 2540 D NIA 811107 MFB TSS_W-8/2/2007
Alkalinity, Bicarhonate (As Ca 350 20 mgiL 1.0 $M23208 NIA 8307 TA ALK_W-813/2007
Alkalinity, Carhonate {As CaC03) <20 20 moi. 1.0 SM23208 NIA 813167 TA ALK _W-8/3/2007
Alkalinity, Hydroxide (As CaC03) <20 20 mgiL 10 SM2308 N/A 813407 ThA ALK W-81312007
Alikalinity, Total (As CaCO3)} 350 20 mgiL 10 §M23208 WA 8i3lo7 TA ALK W-BI3/2007
Qrganic Carbon, Total 23 10 D2 mgil 10 SM5316C NIA 8307 MDD TOC W 8372007
Aluminum: <0.10 0.10 mg/L 10 EPA200.7 86107 7071648 BJK 14329
Arsenic <0.010 0.010 mgil. 1.0 EPA200.7 816107 8TAT 1648 BJK 14329
Barium 0.16 0.010 mgiL 10 EPA200.7 816107 8TRT 1648 BJK 14329
Boron 0.44 0.10 g/l 1.0 EPA2007 8/6/07 §TNT1648 BJK 14329
Calcium 160 1.0 mygil. 1.0 EPA200.7 816107 8THT 1648  BJK 14329
lron <0.10 ¢.10 mgiL 1.0 EPA2007 8607 87T 1648 BJK 14329
Magnesium a0 10 mglL 1.0 EPAZ00.7 816107 8707 1648 BJK 14329
Manganese 0.38 0.010 mg/l. 1.0 EPA200.7 BIBA7 BITI07 1848 BJK 14329
Potassium 23 2.0 mgit 1.0 EPA200.7 816107 BTNT 1648 BJK 14329
Setenium <0.025 0.025 mgiL 1.0 EPA200.7 816107 BTNT 1648  BJK 14329
Silica 33 043 mgiL 1.0 EPA200.7 818107 BIO07 1421 BJK 14329
Sodium 330 20 D2 mgL. 10 EPA200.7 816107 89071045  BJK 14329
Mercury <0.0002 0.0002 mgh. 16 EPA245.1 816107 816107 L8 14323 |
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TRANSWEST Date Printed 23-Aug-07

GEOCHEM License No. AZM133/AZ0133
CLIENT: Bio-West Client Sample ID: A55.4
Work Order: 0707742 Collection Date: 7/25/2007 1:50:00 PM
Lab ID: 0707742-02 Matrix: Water
Project Name:
Project Number:

Test Date Date

Analyte Result PQL Qual Units DF Code  Prepared Analyzed Analyst BatchID
Chloride 120 25 D2 mgil 0 EPA300 NIA 8iBI0T TL IG-81612007
Fluoride <0.50 0.50 mgiL 10 EPA300 HiA BisloT TL C-8i6/2007
Sulfate 360 30 D2 mgil. ) EPA300 NIA 8iB/07 Tl IC-8i6£2007
Nitzate-Nitrite (As N) <0.50 0.50 mgiL 19 EPA353.2 KA 810407 TL NO3_W-B/10/2007
Phosphorus, Total {As P) 0.10 0.050 mgil. 10 EPAI65.3 NiA 8ioy07 BAB  P-TOTAL-8/9/2007
Spee. Conductance @25 C 1200 1.0 umhosfom 1.0 SM 25108 N4, 81007 SO CONDUCT-8/40/2007
Total Dissolved Solids 770 20 D2 mg/l. 20 8M 2546 C NIA 73T MAG  TDS_DW-8/2/2007
Total Suspended Solids 13 16 gl 1 SM 25400 NIA 81T MFB  TSS_W-8/2/2007
Alkalinity, Bicarhonate {As Ca 170 Pl mgiL 10 SM23208 NiA i3t TA ALK W-8/3/2007
Alkalinity, Carbonate (As CaCO3) <20 20 mgil, 10 SM23208 NI 813107 TA ALK_W-8/3/2007
Alkalinity, Hydroxide (As CaCQ3) <20 26 mg/L 1.0 $M23208 NIA 81367 TA ALK_W-8/3/2007
Alkalinity, Total (As CaCO3) 170 20 mglL 10 SM23208 WA 8i3f7 TA  ALKCW-B//2007
Organic Carbon, Total <10 1.0 mgll. 1.0 SM5318C NIA 837 MDD TOC.W_8/3/2007
Aluminum 0.60 0.16 mgil 1.0 EPA200.7 8i6107 8767 1641 BJK 14329
Arsenic <0.010 0.010 mgil. 10 EPA200.7 81607 87T 1641 BJK 14329
Barium 0.20 0.01¢ mgl. 10 EPA200.7 8I6/07 BITOT 1641 BJK 14329
Boron 0.20 0.16 mgil 10 EPA200.7 8i6107 87T 1641 BJK 14329
Calcium 96 1.0 ma/L 10 EPA200.7 8i6107 87T 1641 BJK 14320
lron 0.37 G0 mg/L 1.0 EPA00.7 8I107 BT 1641 RJK 14329
Magnesium 38 1.0 mg/L 1.0 EPA200.7 8i6107 87671641 BJK 14329
Manganese 0.14 0.010 mgiL 1.0 EPA200.7 8iB07  BTOTIEH  BJK 14329
Potassium 12 20 g/l 1.0 EPA200.7 8/6/07 BTNT 164 BUK 14329
Selenium <0.025 0025 mgil. 1.0 EPA200.7 816107 8TOTIEM  BJK 14329
Silica 14 643 mgiL 10 EPA2007 8i6/07 80T 1414 BJK 14329
Sodium 130 20 D2 mgiL 10 EPA200.7 8I6107 BON0710:38  BJK 14329
Mercury <0.0002 0.0002 mgf. 1.0 EPA245.1 81107 8IEH07 LB 14323
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TRANSWEST Date Printed 16-Ang-07

GEOCHEM License No. AZMI33/AZ0133
CLIENT: Bio-West Client Sample ID: A54.3
Work Order: 07064035 Collection Date: 6/18/2007 11:00:00 AM
Lab ID: 0706405-03 Matrix: Water

Project Name: 2007 Backwater Inventory
Project Number: BW Project #1119

Test Date Date
Analyte Result PQL Qual Units DF Code Prepared Analyzed Analyst BatchlID
Chloride 110 50 D2 mgiL. 20 EPA300 NI TI5107 MDD IC_070705
Fluoride 0.51 0.50 mgiL 1.0 EPA30D NiA I8/07 MDD IC_070703
Sulfate 280 60 D2 mgil. 20 EPA300 NiA 7507 MDD 1C_070705
Nitregen, Ammonia (As N) <0.20 0.20 mg/L 1.0 EPA350.1 WA THAKRT BAB  NHA_W-7/11/2007
Nitrogen, Kjeldahl, Total 1.4 0.50 mgiL. 1.0 EPA351.2 71307 7I5107 BAB  TKNW-7/5/2007
Nitrate-Nitrite (As N) <0.50 0.50 mgiL 1.0 EPA353.2 NIA 62907 T NOBW-B29/2007
Phosphorus, Total (As P} <0.050 0.050 mailL 1.0 EPA365.3 i TI07 KMB  P-TOTAL-7/92007
Spec. Conductance @25C 1100 1.0 gimhesfcm 1.0 §h 25108 NiA 627107 TL CONDUCT-6/28/2007
Total Dissolved Solids 770 20 b2 mgiL 20 SM2540C NiA 812207 MFB  TDS_DW-6/27/2007
Total Suspended Sofids <10 19 mgfL 1 SM 2540 D NiA 812207 MFB  TSS_W-8i25/2007
Afkalinity, Bicarbonate (As Ca 140 20 mgiL 1.0 SM23208 NIA 8128107 KMB ALK W-6/29/2007
Alkalinity, Carbonate {(As CaCO3} <20 20 mg/L 1.0 M2320 8 NIA 628107 KMB  ALK_W-6/29/2007
Alkalinity, Hydroxide {As CaC03) <20 20 mgil. 1.0 SM23720B NiA 6128107 KMB ALK W-6/29/2007
Alkalinity, Total (As CaC03) 140 20 mgiL 1.0 SM2320 8 NiA 612807 KMB  ALK_W-8/20/2007
Organic Carbon, Total 3.1 1.0 mgil. 1.0 SM5310C RIA 71107 cS TOC-07109/2007
Alumingm <06.10 0.19 mg/L 1.0 EPA200.7 8122007 BI28/071836  TA 13571
Arsenic <0.010 0.010 mgiL 1.0 EPA200.7 62207 GI2BIT 116 BJK 13971
Barium 0.16 0.010 B1 mgiL 1.0 EPA200.7 /22007 628107 1116 BJK 13871
Boron 0.18 0.19 mgil 1.0 EPA200.7 §2207  BIBAT 118 BJK 13971
Calcium 90 10 B1 mgiL 1.0 EPA200.7 6122007 628107 116 BJK 13871
lron <0.10 0.19 mgiL 1.0 EPA200.7 622007 62BI7 118 BK 13971
Magnesium 35 1.0 mgil. 1.0 EPA200.7 82207 626107 116 BJK 13971
Manganese 0.013 0.010 mgiL 1.0 EPA200.7 82207 628071836  TA 13871
Potassium 7.4 20 B+ mgiL 1.0 EPA205.7 82207 GRBOTIE  RJK 13971
Sefenium <0.025 0.025 mygil. 1.0 EPAZ0D.Y 622007 GRO0718I8  TA 13971
Silica 8.4 0.43 mgiL 10 EPAZ00.7 822007 BI28I071836  TA 13871
Sodium 120 20 D2 mg/L 10 EPAZ00.7 6122107 712107 14:20 TA 13971
Mercury <0.0002 0.0002 mglL 1.0 EPA245.1 6/22/07 8722107 LB 13967
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TRANSWEST Date Printed 18-Sep-07

GEBCHEM License No. AZMI133/AZ0133
CLIENT: Bio-West Client Sample ID: C53.5
Work Order: 0708597 Collection Date: 8/14/2007 11:00:00 AM
Lab ID: 0708597-02 Matrix: Water
Project Name:
Project Number:

Test Date Date

Analyte Result PQL Qual Units DF Code  Prepared Analyzed Analyst BatchID
Chloride 100 25 D2 mgfL 10 EPA30S NiA 8l24i07 1L 1C-8124/2007
Flucride <0.50 0.50 myfL 1.0 EPAS0D NiA 8124107 T 1C-8124/2007
Sulfate 270 30 D2 mgit. 10 EPAJ00 NiA 812407 TL 1C-812412007
Nitrogen, Ammonia {As N) <0.20 0.20 ma/L 1.0 EPA350.1 NiA 8123107 ZDP  NHA_W-B/22/20078
Nitrogen, Kjeldahl, Totai <0.50 0.50 mgf 1.0 EPA351.2 NiA 8/24i07 ZDP  TRN_W-5/24/2007A
Nitrate-Nitrite (As N) <{0.50 0.50 mgi 1.0 EPA353.2 NIA 8i22/07 TL o NO3_W-8R220070
Phosphorus, Total (As P) <0.050 0.050 mgiL 1.0 EPA365.3 8125007 8i25/07 HB  P-TOTAL-8/25/2007
Spec. Conductance @25 C 1400 1.0 pmhosfem 10 SM 25108 MIA 8124107 SO CONDUCT-8/24/2007
Total Dissolved Solids 140 20 D2 mgit. 20 SM 2540 C N/A 817,07 MAG  TDS_DW-8/21/2007
Total Suspended Solids <10 10 mgh. 1 §M 25400 HIA 707 MFB  TSS_W-B/49/2007
Atkalinity, Bicarbonate {(As Ca 150 20 mgiL 10 §M2320 B N/ 8122007 DF ALK W-8/2202007
Alkalinity, Carbonate (As CaCQ3) <20 20 mgit 1.0 SM2320 B NIA 8i22/07 DF ALK W.8/22/2007
Alialinity, Hydroxide (As CaCQ3} <20 20 mg/t. 10 SM2320B NIA 8122i07 DF ALK _W-8/2272007
Alkalinity, Total {As CaCO3) 150 20 mgtt 1.0 SM2320 B NIA 8122107 DF ALK W-8/222007
Organic Carbon, Total 2.6 1,0 mgft. 1.0 SM5310C /A 8/29/07 MDD TOCZ_W_B/29/2007
Aluminum 0.10 0.10 mgi. 1.0 EPAZ200.7 82107 822071240 BJK 14473
Arsenic <0.010 0.010 mgf 10 EPA200.7 BT BRAOTTM BJK 14473
Barium 0.16 6.010 mgit. 1.0 EPA200.7 g7 821074724 BJK 14473
Boron 0.7 0.10 mgL. 1.0 EPA200.7 BT 82T I BIK 14473
Calcium 80 1.0 mgh. 1.0 EPAZ00.7 8207 BT T4 BIK 14473
fron <0.10 0.10 my/L 1.0 EPAZ00.7 82107 BROTT24 BJK 14473
Magnesium 34 1.0 mgit. 1.0 EPAZ00.7 007 821071724 BIK 14473
Manganese 0.023 0.010 mgfL 1.0 EPA200.7 B207T  BRNTITH BJK 14473
Potassium 76 20 mgfL 1.0 EPAZ00.7 G207 BT 172 BIK 14473
Selenium <0.025 0.025 Mgk 1.0 EPAZ0).7 BT BRI071724 B 14473
Sifica 10 0.43 mgft. 1.0 EPA200.7 BT 8071724 BJK 14473
Sodium 110 20 D2 mg/L H EPAZ00.7 82107 822071215 BJK 14473
Mercury <0.0002 $.0002 mgfi. 1.0 EPAZ45.} 8120707 8i21i07 LB 14469
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TRANSWEST Date Printed 16-Aug-07

GEDCHEM License No. AZMI33/AZ0133
CLIENT: Bio-West Client Sampie ID: A53.4
Wark Order: (706405 Collection Date: 6/19/2007 11:30:00 AM
Lab ID: 0706405-04 Matrix; Water

Project Name: 2007 Backwater Inventory
Project Number: BW Project #1119

Test Date Date
Analyte Result PQL Qual Units DF Code  Prepared Analyzed Analyst BatchID
Chioride 110 50 D2 mgiL 20 EPA30D NIA 507 MDD IC_070705
Fluoride 0.51 050 mgfL 19 EPA300 NIA AT MDD IC_070703
Sulfate 280 60 D2 mgi 20 EPA300 NIA 71507 MDD IC_070705
Nitrogen, Ammonia {As N) 0.23 0.20 mgit. 10 EPA350.1 A 07 BAB NH4_W-7/11/2007
Nitrogen, Kjeldahl, Total 1.4 0.50 mgii 1.0 EPA351.2 307 7507 BAB TKN_W-75/2007
Nitrate-Nitrite (As N} <0.50 050 mgfl 10 EPA353.2 A 6/29/07 TL NO3_W-6/20/2007
Phosphorus, Total (As P) <0.050 0.050 mgiL 10 EPA385.3 07 777 KMB  PTOTAL7/9/2007
Spec. Conductance @25C 1100 1.6 mhosiom 10 SM 25108 NIA 6127167 TL  CONDUCT-8/28/2007
Total Dissolved Solids 750 20 2 mgil. 20 SM2540C NI 6i2207 MFB  TDS_DW-6127/2007
Total Suspended Solids <10 1¢ mgil. 1 SM 2540 D NIA 6i25K7 MFB  TSS_W-6/2712007
Alkalinity, Bicarbonate {As Ca 120 26 mgil 1.0 SM23208 NiA 6128107 KMB ALK W-5/29/2007
Alkalinity, Carbonate (As CaCQ3) <20 20 mg/L. 1.0 SM2320 8 NIA 612807 KMB ALK W.B129/2007
Alkalinity, Hydroxide (As CaCO3} <20 20 mg/l 1.0 $M23208 NIA 6128107 KMB ALK W-5/29/2007
Alkalinity, Totat {As CaCO3) 120 20 mg/L 1.0 SM23208 HiA 82807 KMB ALK W-B/2902007
Organic Carbon, Total 3.2 1.0 mgiL 1.0 SMB310C NIA 707 cs TOC-0TH$i2607
Aluminum <0.10 0.10 mg/L 10 EPA200.7 /22007 GROOT 1846 TA 13071
Arsenic <0.010 6.010 mgil. 1.0 EPA200.7 622107 62807 1:13  BJK 13974
Barium 0.15 0.010 B1 mall. 1.0 EPA200.7 622007 62807118 BJK 13971
Boron 0.18 0.10 mgiL 10 EPA200.7 82207 6RBOTIAY BK 13974
Caicium 85 1.0 B1 mg/L 10 EPA200.7 62207 G2B0T 110 BJK 13974
fron <0.10 .10 mgfl. 1.0 EPAZ00.7 6122007 6807118 BJK 13971
Magnesium 36 10 /L 10 EPA200.7 622007 G2BO7T119 BIK 13971
Manganese <0.010 0.010 maiL 1.0 EPA200.7 62207 GR90T1BAG  TA 13971
Potassium 6.6 20 Bt mg/l 1.0 EPA200.7 BR2207  BRBIOT119 BJK 13971
Selenium <0.025 0025 mg/l. 1.0 EPA200.7 622007 GROOTIBE  TA 13971
Sifica 8.1 0.43 mgiL 1.0 EPA200.7 622007 BIONT 1846 TA 13971 |
Sodium 120 20 D2 mgiL 10 EPA200.7 GR207  7IRN7 14.24 TA 13071
Mercury <0.0002 0.0002 rgll. 1.0 EPA245.1 6122107 8122407 LB 13967

4of 5
Confidential and Privileged



http:6/28/071.19
http:6/28/071.19
http:6/28/071.19

TRANSWEST Date Printed 23-Jul-07

GEOCHEM :
License No. AZMI33/AZ0133
CLIENT: Bio-West Client Sample ID: C52.5
Work Order: 0706557 Collection Date: 6/21/2007 10:30:00 AM
Lab ID: (706557-01 Matrix: Water
Project Name:
Project Number:
Test Date Date
Analyte Result PQL Qual Units DF Code  Prepared Analyzed Analyst BatchID
Chloride 100 25 02 mgiL 10 EFA300 PAA THOLT MDD IC_¢70740
Fluoride 0.51 0.50 mg/l. 10 EPA300 NiA 007 MDD IC_ 070710
Sulfate 290 i D2 mgiL 10 EPA300 NfA 711007 MDD IC_070710
Nitrogen, Ammonia (As N) <0.20 0.20 mg/L. 10 EPA350.1 WA 77 BAB  NHA_W-7/1172007A
Nitrogen, Kjeldahl, Total 1.2 0.50 mgfL 10 EPA351.2 307 15107 BAB  TKN_W.7/502007
Nitrate-Nitrite (As N) <0.50 0.50 mgfl 10 EPA353.2 NIA w1207 TL NO3_W-7/22007C
Phosphorus, Totat (As P) <0.050 0.050 mgil 1.0 EPA365.3 RIA 71407 BAB  P-TOTAL-THEI2007
Spec. Conductance @25 C 1100 1.0 pmhiosicm 1.0 SM 25108 NIA TI30T SO GCONDUCT-7/3/2007
Total Dissolved Solids 760 20 H3,02 mglt 2.0 SM 2545 C NIA B129/07 MFB  TDS_DW-7/3/2007
Total Suspended Solids <10 10 H3 mg/L 1 SM2540D NIA 7207 MFB TSS_W-7/3/2007
Alkalinity, Bicarhonate (As C 140 20 mgil. 10 SM23208 NIA T KMB ALK _W-Ti512007
Alkalinity, Carbonate {As CaCO3) <20 20 mag/L 1.0 SM23208 Ni& IS KMB ALK W-7i5/2007
Atkalinity, Hydroxide (As Cal(3) <20 20 mgfL 1.0 SM2320 8 1A e KMB ALK W-7/5{2007
Alkalinity, Total (As CaC03) 140 2 mgiL 1.6 5M2326 8 /A 715107 KMB ALK W-7/52007
Organic Carbon, Total 29 10 mg/l 1.0 SM5310C A 710007 cS TOC-71142007
Aluminum 0.15 0.10 mgiL 10 EPA200.7 TEOT  TASOT 1120 BJK 14068
Arsenic <0010 0.910 mgil. 10 EPA200.7 TSOT  THMOY 525 BJK 14068
Barium 0.15 0.010 mg/L 10 EPA200.7 TSI07  THSO7 1120 BJK 14068
Boron 0.16 0.10 mgiL 10 EPA200.7 ST THST 10 BJK 14068
Calcium 92 10 mgiL 1.0 EPA200.7 HSO7 THIOTES BUK 14068
Iron <010 0.10 mgil. 1.0 EPA200.7 7507 307 15:25  BIK 14068
Magnesium 35 10 mglL 10 EPA200.7 ST IMAIOT D BIK 14068
Manganese 0.019 0.010 mag/L 10 EPA200.7 SI07 THE07 956 BJK 14068
Potassium 1.7 20 mgil 10 EPA200.7 TSOT TM30T S BUK 14068
Selenium <0.025 0.025 mgll 10 EPA200.7 7507 IMSOTAI0 BJK 14088
Silica 8.1 0.43 mgiL. 10 EPA200T 715107 TH50T 1120 BUK 14068
Sodium 110 20 Yl mg/L 10 EPA00.7 ST N30T 1643 BUK 14068
Mercury <0.0002 0.0002 molL 10 EPA245.1 715007 il LB 14061
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TRANSWEST Date Printed 16-Aug-07

GEOCHEM License No. AZMI33/AZ0133
CLIENT: Bio-West Client Sample ID: A51.4
Work Order: 0706405 Collection Date: 6/17/2007 10:30:00 AM
Lab ID: 0706405-02 Matrix: Water

Project Name: 2007 Backwater Inventory
Project Number: BW Project #1119

Test Date Date
Analyte Result PQL Qual Units DF Code  Prepared Analyzed Analyst BatchID
Chloride 120 50 Dz mgh. 20 EPA300 NiA 7507 MDD IC_070705
Fluoride 0.57 0.50 g/t 10 EPA30D WA TI4GT MDD 1C_070703
Sulfate 300 60 D2 mgit. 20 EPA300 NIA T80T MDD 1C_070705
Nitrogen, Ammonia {As N) 0.27 0.20 mgit. 10 EPA350.1 NiA 707 BAB  NH4_W-7/1152007
Nitrogen, Kjeldahl, Total 2.2 0.50 mgiL 14 EPA351.2 7307 e BAB  TKN_W-7/5/2007
Hifrate-Nifrite (As N} <0.50 0.50 mgil. 140 EPA353.2 A 987 T NO3_W-7/09/2007
Phosphorus, Total (As P) <(0.050 0.050 mgiL 14 EPAJE5.3 T HIRY KMB P-TOTAL-7/9/2007
Spec. Conductance @25 C 1100 1.0 prmhasfem 19 SM 25108 NIA 6i2riot TL  CONDUCT-6/28/2007
Total Dissclved Solids 780 20 D2 mgil 29 SM 2540 C NIA 12207 MFB  TDS_DW-6/27/2007
Total Suspended Solids <10 10 mgfl. 1 SM 25400 NIA 6r22i07 MFB  TSS_W-6/25/2007
Alkalinity, Bicarbonate (As Ca 92 20 mgiL 19 SM2320 8 MiA 8728407 KMB ALK _W-6/29/2007
Alkatinity, Carbonate (As CaC0O3) <20 20 mgiL 10 $M23208 NIA BR80T KMB ALK W-BI29/007
Alkatinity, Hydroxide (As GaC03) <20 20 mgh. 10 SM2320B NiA 628107 KMB ALK W-6/29/2007
Alkalinity, Total (As CaC03) 94 20 gl 10 SM23208 NIA 6/28/07 KMB ALK W-B/26/2007
Organic Catbon, Total 35 1.0 mgi. 10 SM5310C NfA 86T CS TOC-07/09/2007
Aluminurm <010 0.10 mgil 10 EPA200.7 BI22OT BT IB32  TA 13971
Arsenic <0.010 0.010 mgft 10 EPA200.7 B0 G807 12 BJK 13971
Barium 0.13 0.010 B1 mgit 10 EPA200.7 82207 62807112 BJK 13971
Boron 0.20 0.10 maft 10 EPA200.7 BI2NT G807 112 BJK 13971
Calcium 76 1.0 B1 mgft. 10 EPA200.7 BO20T G807 112 BJK 13971
Iren <0.10 0.10 mgit 1.9 EPA200.7 622007 BT H12 BJK 13971
Magnesium 37 1.0 mgit. 1.0 EPA200.7 622007 628007 112 BJK 13971
Manganese <8.010 0.010 myiL 10 EPAZ00.7 62207 G907 1832 TA 13971
Potassium 5.4 20 B1 moft. 10 EPA200.7 G207 G2807 112 BJK 13971
Selenium <0.025 0.025 mgiL 19 EPA200.7 62207 BI2UTIB32  TA 13971
Silica 7.9 0.43 mgil 10 EPA200.7 62207 GIOT 1832  TA 13971
Sodium 140 2 02 mgil 10 EPA200.7 62007 AT AT TA 13074
Mercury <0.0002 0.0002 mgil. 1.0 EPA245.1 6/22607 8122007 LB 13957
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TRANSWEST

Date Printed 16-Aug-07

GEOCHEM License No. AZM133/AZ0133
CLIENT: Bio-West CHent Sample ID: A49.2
Work Order: 0706405 Collection Date: 6/18/2007 12:30:00 PM
Lab 1D: 0706405-01 Matrix: Water
Project Name: 2007 Backwater Inventory
Project Number: BW Project #1119
Test Date Date

Analyte Result PQL Qual Units DF Code  Prepared Analyzed Analyst BatchID
Chloride 310 50 D2 mgiL 20 EPA300 NiA 7507 MDD C_070705
Fiuoride 8.8 0.50 mgil 10 EPA30D NA 713407 MDD 16, 670703
Sulfate 300 &0 D2 mgiL 20 EPA300 NIA TI507 MDD 1C_070705
Nitrogen, Ammonia (As N) <G.20 0.20 mgiL 10 EPA350.1 NIA T BAB  NH4_W-711/2007
Nitrogen, Kjeldahl, Total 1.4 0.50 mgiL 1.0 EPA351.2 I3I0T 7I507 BAB TN W-7/5(2007
Nitrate-Nitrite {As N} <0.50 0.59 mgil 1.0 EPA353.2 NiA 8129707 TL NO3_W-6/2012007
Phosphorus, Total {As P} 0.062 0.050 mgfl. 1.0 EPAE5.3 T 7 KMB  P-TOTAL-7/9/2007
Spec. Conductance @25 C 2100 10 umhosfen 1.0 SM 25108 NiA 8/27/07 TL  CONDUCT8/28/2007
Total Dissolved Solids 1300 40 D2 mgll. 4.0 S 2540 C NiA Bl2207 MFB  TDS_DW-6/27/2007
Total Suspended Solids <10 10 mglL i SM 2540 D NiA BI2207 MFB  TSS W.8i252007
Alkalinity, Bicarbonate (As Ca 160 20 mgil. 1.0 SM23208 NiA 8128107 KMB ALK W-629/2007
Alkalinify, Carbonate {As CaC03) <20 20 mgil. 1.0 SM23208 WA 8128107 KMB ALK W-629/2007
Alkalinity, Hydroxide (As CaC03) <20 20 mg/L 1.0 SM23208 NiA 628007 KMB  ALK_W-6/2972007
Alkalinity, Total (As CaCO3) 160 20 mgil 1.0 SM2320B NIA 6/28/07 KMB ALK _W-6/20/2007
Organic Carbon, Total 39 1.0 mg/L 10 SMs310C NiA TR0 CS  TOC7/09i2007
Aluminum <010 0.10 mg/L 10 EPA200.7 B2207 620071828 TA 13971
Arsenic 0.034 0.010 mgiL 1.6 EPA00.7 2207 BRBIOT 08 BJK 13971
Barium 0.038 0.010 B1 mgiL 1.0 EPA00.7 622007 GIOBIOT 08 BJK 13971
Boron 0.92 0.10 Mg/l 1.0 EPA200.7 B2207 62807108 BJK 13971
Calcium 40 1.0 81 mgiL 1.0 EPA200.7 612207 628507 1:08  BJK 13971
Iron <0.1¢ 0.10 mgiL 10 EPA200.7 82207 6/2BIOT 108 BJK 13971
Magnesium 89 1.0 mgil. 10 EPA200.7 822107 287 108 BJK 13971
Manganese 0.028 0.010 mg/l. 10 EPA200.7 62207 612907 18:28  TA 13971
Potassium 12 20 B1 mgiL 10 EPA200.7 BI22/07 612807 1:08  BJK 13971
Sefenium <0.025 0.025 mgil 1.0 EPA200.7 8122007 BI29/07 1828 A 13971
Silica 50 043 mgil. 1.0 EPA200.7 822007 BI2BIOT 1828 TA 13971
Sodium 500 20 D2 mg/L 10 EPA0G.7 2207 TI07 1413 TA 13971
Mercury <0.0002 0.0002 mgll 1.0 EPA245.1 8122007 812207 LB 13867
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TRANSWEST Date Printed 18-Sep-07

GEOCHEM License No. AZMI33/AZ0133
CLIENT: Bio-West Client Sample ID: C48.5
Wark Order: (708597 Coilection Date: 8/13/2007 11:00:00 AM
LabID: 0708597-06 Matrix: Water
Project Name:
Project Number:

Test Date Date

Analyte Result PQL Qual Units DF Code  Prepared Analyzed Analyst BatchID
Chioride 210 25 D2 mgiL 10 EPA300 (7 824507 TL 1C-B2412007
Fluoride 1.4 0.50 mgll. 10 EPA300 NiA 8124107 TL iC-BI24/2007
Sulfate 410 30 D2 mgiL 10 EPA300 (7 BI24007 TL HC-B/2412007
Nitrogen, Ammonia (As N) <0.20 0.20 mgil. 1.0 EPA356.1 A gl227 ZDP  NH4_W-8/22/20078
Nitrogen, Kjeldahl, Total 0.77 0.50 maiL 10 EPA351.2 NiA 824107 ZDP  TKN_W.8/24/2007A
Nitrate-Nitrite (As N} <0.50 0.50 mgil. 1.0 EPA353.2 MiA 8122107 TL  NO3_W-8222007B
Phosphorus, Tofal (As P} 0.37 0.050 mgiL 1.0 EPA365.3 Bl2507 8125107 HB  P-TOTAL-8/25/2007
Spec. Conductance @25 C 1800 10 pmhosic:s 1.0 5M 25108 NiA 8i24/07 SO CONDUCT-8/24/2007
Total Dissolved Solids 1206 40 D2 mgiL 40 S 2540 C NiA g7 MAG  TDS_DW-8/21/2007
Total Suspended Solids <10 10 mg/l. H SM2540D NiA 81707 MFB  TSS_W-8/19/2007
Alkalinity, Bicarbonate (As Ca 140 20 mg/L 1.0 SM23208 NiA grari7 TA ALK W-812712007
Alkatinity, Carbonate (As CaCO3) <20 20 mg/l. 1.0 SM2320 B NiA 827107 TA  ALK_W-BI2772007
Alkalinity, Hydroxide (As CaC03) <20 20 mgiL 1.0 5M2320 8 NiA 8l2rir TA ALK W-8/27/2007
Alkalinity, Total (As CaC03) 140 it mgfl. 1.0 SM2320B NiA BI27HI7 TA ALK W-8/27/2007
Urganic Carbon, Total 9.8 50 D mgiL 5.0 SM5310C NI BI2BI07 MDD TOC W 8/28/2007A
Aluminum 0.13 0.10 mgiL 1.0 EPA200.7 BAOT 822071255 BJK 14473
Arsenic 6.011 0.010 mg/L 1.0 EPA200.7 BA07  BRUOTIT9 BUK 14473
Barium 0.069 0.010 mglL. 1.0 EPA200.7 BT BRI07 1739 BJK 14473
Boron 0.42 0.10 mgiL 10 EPA200.7 82107 8207179 BJK 14473
Calcium 84 10 moll. 1.0 EPA200.7 82107 BRWOTITAY  BIK 14473
iron <0.10 0.40 mall. 1.0 EPAZ0D.T 821007 BRWOTITA9  BJK 14473
Magnesium 30 10 mg/L 1.0 EPA200.7 BR4I07  BRHOTITID  BJK 14473
Manganese 0.13 0.010 mgiL 1.0 EPA200.7 82107 2071730 BJK 14473
Potassium 17 20 mgiL 1.0 EPA0C.Y 821007 BRHOTITA0 BJK 14473
Selenium <0.025 0.025 mgil 1.0 EPA0.T B2I07  BRMOTITA0 BJK 14472
Silica 49 0.43 mg/L 1.0 EPA200.7 8U07  BRYIIITAS  BIK 14473
Sodium 300 20 G2 mgiL. 10 EPA200.7 BRA07  BRAOTI23  BJK 14473
iercury <0.0002 0.0602 magft. 1.0 EPA245.1 Bi20i07 8121107 LB 14469
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TRANSWEST

Date Printed 18-Sep-07

GEOCHEM License No. AZM133/AZ0133
CLIENT: Bio-West Client Sample ID: C48.2
Work Order: 0708597 Collection Date: 8/13/2007 1:00:00 PM
Lab ID: 0708597-04 Matrix: Water
Project Name:
Project Number:
Test Date Date

Analyte Result PQL CQual Units DF Code  Prepared Analyzed Analyst Batch (D
Chloride 180 25 D2 mgiL 10 EPA300 NiA 824107 T 1C-B12412007
Fluoride 11 0.50 mgiL 1.0 EPA300 NiA 8124157 TL IC-8/24/2007
Suifate 440 30 D2 mgiL 10 EPA30 NiA 8/24/07 TL 1C-8/24/2007
Nitrogen, Ammonia (As N} <(.20 0.20 mg/L 1.0 EPA350.1 A 8122107 ZDP  NHA_W-8122/20078
Nitrogen, Kjeldahl, Total 0.78 0.50 mgiL 1.0 EPA351.2 7 8/24/07 ZDP TN W-8/24/2007A
Nilrate-Nitrite (As N) <0.50 0.50 mg/L 1.0 EPA353.2 NiA 822107 T NO3_w-8i22/2007D
Phosphorus, Total {As P) 9.5 50 D2 mgiL 100 EPA365.3 8125107 Bl28/07 HB  P-TOTAL-8/25/2007
Spec. Conductance @25 C 1600 1.0 pmhosfcm 1.0 SM 25108 NA 8124107 SO CONDUGT-8/24/2007
Total Dissolved Solids 1100 20 D2 mgil. 20 £M 2540 C NIA 817107 MAG  TDS_DW-B/21/2007
Total Suspended Solids <10 10 mg/L 1 SM 2540 D NIA BHTH7 MFB  TSS_W-B18r2007
Alkalinity, Bicarbonate (As Ca 120 20 mg/iL 1.0 $M23208 NI 8127107 TA ALK W-8i27i2007
Adkalinity, Carbonate {As CaCO3} <20 20 mg/L. 1.0 $M2320 8 N/A 8127107 TA ALK W-Bi27/2007
Alkalinity, Mydroxide (As CaCO3) <20 20 mgiL 1.0 $M2320 B NiA 8127107 TA ALK W.8R27/2007
Alkalinity, Tofal (As CaC03) 120 20 myil. 10 SM2320 B NiA 8127107 TA ALK W-8127,2007
Organic Carbon, Total 5.7 5.0 b1 mgiL 5.0 SM5310C NIA 8128107 MDD TOC_W_8/28/2007A
Aluminum <0.10 0.10 mgiL 1.0 EPA200.7 BIAO7 82071247 BJK 14473
Arsenic 0.011 0.010 mg/L 1.0 EPA200.7 B2IOT  B21D71731T BJK 14473
Barium 0.069 0.010 mgil. 1.0 EPA200.7 8217 821071731 BJK 14473
Boron 0.34 0.10 mgfl. 10 EPA200.7 BT 82107173 BJK 14473
Calcium 81 10 mgfl 10 EPA200.7 812107 ®2ANTITH BJK 14473
Iron <0.10 0.10 mg/l 1.0 EPA200.7 8107 NPT BIK 14473
Magnesium 3t 1.0 mgiL 10 EPA200.7 BT 8RI0T I BJK 14473
Manganese 0.076 0.016 mgfl. 10 EPA200.7 SAT  BR2U0TITA BJK 14473
Potassium 16 20 mgiL 10 EPA200.7 BT 82T ITH BJK 14473
Selenium <0.025 0.025 mgiL 10 EPA200.7 8RBT BR2A07T 1T BIK 14473
Silica 58 0.43 mgll. 1.0 EPA200.7 82107 B2UTIT3T BIK 14473
Sodium 260 20 D2 mglL 10 EPA200.7 812107 822071229  BJK 14473
Mercury <(.0002 0.8002 ma/l. 10 EPA245.1 8120007 812107 LB 14469
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TKN and Ammonia were analyzed separately from the other analytes for the following
sites:

A67.5
A67.9
AG67.6b
AB9.7c
C65.0

These results are displayed separately on the following 2 pages



Test/America

ANALYTICAL TESTING CORPORATION

Transwest Geochem

3725 E. Atlanta Ave. Suite 2
Phoenix, AZ 85040

Attention: Carlene MeCutcheon

Report Number: PQGG798

Project ID: 0707290 2007 Backwater Site Visits

Sampled: 07/07/07-07/11/07

Received: 07/25/07

INORGANICS

Reporting
Analyte Method Batch  Limit
Sample ID: PQG0798-81 (A67.5 (0707290-01E) - Water)
Reporting Units: mg/l
Ammonia-N EPA 350.3 P7G2508 0.050

Sample ID: PQGO798-02 (A-67.9 (0707299-02E) - Water)
Reporting Units: mg/l

Ammonia-N EPA 3503 P7G2508

Sample ID: PQG0798-03 (A67.9B (0707290-03E) - Water)
Reporting Units: mg/l

Ammonia-N EPA 3503 P7G2508

Sample ID: PQG(798-04 (A69.7C (0707290-04E) - Water)
Reporting Units: mg/l

Ammonia-N EPA 350.3

Sample iD: PQGE798-05 (C65.0 (0707250-05E) - Water)
Reporting Units: mg/]
Ammonia-N

P7G2508

EPA 350.3 P7G2508

TestAmerica - Phoenix, AZ

Linda Eshelman For Karen Maxwell
Regional Account Manager

0.050

0.050

(3.050

0.050

Date Date
Factor Extracted Analyzed

Sample Dilution
Result

Sampled: 07/07/¢7

0.16 1 7/2572007 7/25/2007
Sampled: 07/09/67

0.071 1 77252007 7/25/2007
Sampled: 07/16/07

0.10 1 772572007 7/25/2007
Sampled: 07/88/07

0.063 I 7/25/2007 7/25/2007
Sampled: 07/11/07

0.071 1 T/25/2007 7/25/2007

The results periain only to the samples tested in the laboratary, This report shall not be reproduced,

except in full, without written permission from TestAmerica.

Data
Qualifiers

POGO798 <Page 2 of 7>




Test/America

ANALYTICAL TESTING CORPORATION

# Transwest Geochem
725 E. Atlanta Ave. Suite 2
hoenix, AZ 85040
Attention: Carlene McCutcheon

Report Number: PQG0798

Project {D: 0707290 2007 Backwater Site Visits

Sampled: 07/07/07-07/11/07

Received: 07/25/07

Analyte Method Batch

Sample ID: PQG0798-01 (A67.5 (07¢72%0-01E) - Water)
Reporting Units: mg/L

Total Kjeldahl Nitrogen EPA 351.2 7080006

Sample 1D: PQGO798-02 (A-67.9 (0707290-02E) - Water)
Reporting Units: mg/i,

Total Kjeldahl Nitrogen EPA 351.2 7080006

Sample ID: PQG0798-03 (A67.9B (0707290-03E) - Water)
Reporting Units: mg/L

Total Kjeldahl Nifrogen EPA 35].2 7080006

Sample ID: PQG0798-04 (A69.7C (0707290-04E) - Water)
Reporting Units: mg/LL

Total Kjeldahl Nitrogen EPA 351.2 7080006

Sample ID: PQG0798-05 (C65.0 (0707290-05E) - Water)
Reporting Units: mg/L

Total Kjeldahl Nitrogen EPA 351.2 7080006

TestAmerica - Phoenix, AZ

Linda Eshelman For Karen Maxwell
Regional Account Manager

General Chemistry Parameters

Reporting
Limit

0.100

0.100

0.100

0.100

0.100

Sample Dilution Date

Result
Sampled: 07/07/07

0.381 1
Sampled: 07/09/07

8/1/2007

0.279 1
Sampled: 07/10/07

8/1/2007

0.328 ] 8/1/2007

Sampled: 07/08/07

0.318 1 8/1/2007

Sampled: 07/11/07

0,341 1 8/1/2007

The results periain only to the samples tested in the laboratory. This repart shall not be reproduced,

except in full, without written permission from TestAmerica.

Date

Factor Exiracted Analyzed

87212007

8/2/2007

B/2/2007

8/2/2007

8/2/2007

Data
Qualifiers

POGO798 <Page 3 of 7>
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