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EXECUTIVE SUMMARY

In summer 2003, ACOG staff sampled pathogen bacteria (enterococci, and E. coli) on the
North Canadian River in Canadian, Oklahoma, and Pottawatomie Counties and calculated
load duration curves which led eventually to the adoption of a Total Daily Maximum Load
(TMDL) in 2009 for the river and several tributaries. This TMDL was incorporated into Oklaho-
ma Pollutant Discharge Elimination System (OPDES) permits, especially those relating to
storm water.

Another survey in 2011 collected information on flow, pathogen concentrations, and fluores-
cence on the North Canadian River. The fluorometer data was thought to help characterize
the reaches of the river affected by human activity in the watershed such as sewage dis-
charge. In addition, the data collection would indicate if the bacteria levels have significantly
reduced since 2003. Since the 2003 collection, several Phase Il programs in the various cities
along this reach of the river have been initiated.

The bacteriological sampling performed in summer 2011 duplicated eight locations sampled in
2003. Fecal coliform in summer 2011 decreased significantly from the summer 2003 sampling
event. However, there is no statistical difference between the e. coli concentrations between
the two sampling events. Enterococci decreased in two of the sampled tributaries (Crutcho
Creek and Choctaw Creek) as wells as the sampling location on Triple-X road (NCQ7).

Fluorometer data was inconclusive as a tool to define detergents (and thus failing septic
tanks). The main stem of the river had consistent luminescence. The tributaries had higher
luminescence, but had no relationship to flow or turbidity. In addition, the data did not correlate
to the density or number of septic tanks in the watershed.
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A. INTRODUCTION

In summer 2003, ACOG staff sampled pathogen bacteria (enterococci, and E. coli) on the
North Canadian River in Canadian, Oklahoma, and Pottawatomie Counties and calculated
load duration curves which led eventually to the adoption of a Total Daily Maximum Load
(TMDL) in 2009 for the river and several tributaries. This TMDL was incorporated into Oklaho-
ma Pollutant Discharge Elimination System (OPDES) permits, especially those relating to
storm water.

Although the study showed that pathogen levels in the river were in some locations nearly two
orders of magnitude above water quality standards, the study did not address sources. Much
discussion has ensued as to the nature of the sources, since water quality violations occurred
in virtually all reaches of the river and all types of land use — both urban and rural.

Preliminary studies from the Indian Nations Council of Government (INCOG) has shown that
the field use of a fluorometer may be instrumental in helping to define pathogen sources com-
ing from human activity. Fluorometers are useful to determine human activity in areas of high
bacteria because human sewage usually contains soaps which exhibit chemiluminescence.

A field survey was proposed to collect information on flow, pathogen concentrations, and fluo-
rescence on the North Canadian River. The data would help characterize the reaches of the
river affected by human activity in the watershed such as sewage discharge.

In addition, the data collection would indicate if the bacteria levels have significantly reduced
since 2003. Since the 2003 collection, several Phase Il programs in the various cities along
this reach of the river have been initiated.

B. DATA COLLECTION ACTIVITY
B1l. LOCATION AND TIME

Sampling locations are shown in Figure 1. These locations were part of the original pathogen
TMDL sampling locations in 2003 and exhibited water quality violations that exceeded two or-
ders of magnitude above state water quality standards. It was thought that fluorometer data
would help to define sources if these violations are due to human activity issues. This infor-
mation would allow communities affected by the new TMDL requirements to concentrate their
efforts in areas where there would be the largest impact on the water quality. This information
would also further test the usefulness of the fluorometer in several different watershed sub-
basins with different land use characteristics.

Data collection activity was commenced in July 2011 and completed in September 2011. All
data locations were identical to the 2003 sampling program with the exception of Station
NCO05. At this location a very large beaver dam was built, which made flow measurements im-
possible to acquire due to the depth of the water. An alternate site was established a mile up-
stream at NCO5A.
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Figure 1 Station Locations
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B2. QUALITY ASSURANCE

As part of the quality assurance process, it is necessary to address the quality of the data ac-
quired in the survey. This section addresses the objectives of precision, accuracy, representa-
tiveness, completeness, and comparability.

B2.1. Precision

Acceptable precision and methodology is summarized in Table 1Error! Reference source
not found.. Precision for the microbiological parameters of interest (E. coli, Fecal Coliform,
Enterococci), was addressed by using a duplicate sample each week, rotating randomly
among stations.

Duplicate samples are used to determine the variation of the value of the samples. Bacteria
samples appear to have a high coefficient of variation compared to other water quality anal-
yses because they have a positively skewed distribution (APHA, 1995). Because of this prop-
erty, the data has been lognormally transformed for computation of the Relative Percentage
Difference (RPD).

The calculation spreadsheet for this procedure is shown in Table 2. The acceptable precision
was achieved 26 out of 27 times; five of those times the measurement was at the upper limits
of detection. A possible transcription error may be the problem with the one poor precision re-
sult. The acceptable precision was achieved 96.3% of the time.

For comparative purposes, acceptable precision was achieved 66.7% of the time in the 2003
survey using the same collection techniques (Table 3).

Table 1 Acceptable Precision and Methodology Limits

Bacterial Analyses

(range dependant)

Enterococci E. Coli
Practical

1 cfu/100 ml 1 cfu/100 ml
Quantification Limit
Detection Limit 1 cfu/100 ml 1 cfu/100 ml
Turbidity & YSI 6820 Field Measurements

Turbidity DO Conductivity pH Temperature

Detection Limit 0.01 NTU 0.01 mg/L LD D Lt 0.01SU 0.01°C

Method Precision (RPD) > 2 orders of magnitude above MDL
Method Precision (RPD) > 1 order of magnitude above MDL
Method Precision (RPD) < 1 order of magnitude above MDL

+10 percent
+25 percent

+50 percent

+10 percent
+25 percent

+50 percent

+10 percent
+25 percent

+50 percent

+10 percent
+25 percent

+50 percent

+10 percent
+25 percent

+50 percent
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Table 2 Acceptable Precision and Methodology — 2011 Survey Bacteria
RAW DATA LOGNORMAL TRANSFORM RFD PRECISION
DATE LOCATION ~ ENTEROCOCCI FECALCOLIFORM  E.COLI  ENTEROCOCCI  FECALCOLIFORM  E.COLI ~ ENTEROCOCCI ~ FECALCOLIFORM  E.COLI ENTEROCOCCI FECAL COLIFORM E.COLI
7/14/11  ACO1 1203.3 12.1 <1.0 3.08 1.08 0.00
7/14/11  NCO4 1119.9 28.8 31.8 3.05 1.46 1.50 0.00 0.07 #VALUE!  ACCEPTABLE ACCEPTABLE NOT ACCEPTABLE
7/19/11  ACO2 38.4 27.2 385 1.58 1.43 1.59
7/19/11  NCO8 35.0 35.5 14.2 1.54 1.55 1.15 0.00 0.01 0.00 ACCEPTABLE ACCEPTABLE ACCEPTABLE
8/1/11  ACO1 2419.0 46.5 38.8 3.38 1.67 1.59
8/1/11  NCO5A 2419.0 56.3 47.9 3.38 1.75 1.68 0.00 0.00 0.00 ACCEPTABLE ACCEPTABLE ACCEPTABLE
8/8/11  ACO1 2419.0 2419.0 2419.0 3.38 3.38 3.38
8/8/11  CHO1 2419.0 2419.0 2419.0 3.38 3.38 3.38 0.00 0.00 0.00 ACCEPTABLE ACCEPTABLE ACCEPTABLE
8/15/11  ACO1 113.7 185.0 77.1 2.06 2.27 1.89
8/15/11  NCOSA 107.6 186.0 141.4 2.03 2.27 2.15 0.00 0.00 0.00 ACCEPTABLE ACCEPTABLE ACCEPTABLE
8/22/11  ACO1 648.8 135.4 172.5 2.81 2.13 2.24
8/22/11  NCO5A 727.0 165.8 143.9 2.86 2.22 2.16 0.00 0.00 0.00 ACCEPTABLE ACCEPTABLE ACCEPTABLE
8/29/11  ACO1 2419.0 547.5 770.1 3.38 2.74 2.89
8/29/11  CHO1 2419.0 770.1 770.1 3.38 2.89 2.89 0.00 0.00 0.00 ACCEPTABLE ACCEPTABLE ACCEPTABLE
9/6/11  ACO1 307.6 69.7 110.6 2.49 1.84 2.04
9/6/11  CCO1 275.5 88.6 123.6 2.44 1.95 2.09 0.00 0.00 0.00 ACCEPTABLE ACCEPTABLE ACCEPTABLE
9/12/11  ACO1 1553.1 214.3 547.5 3.19 2.33 2.74
9/12/11  CHO1 686.7 344.8 517.2 2.84 2.54 2.71 0.00 0.00 0.00 ACCEPTABLE ACCEPTABLE ACCEPTABLE
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Table 3 Acceptable Precision and Methodology — 2003 Survey Bacteria
Station Date Collected: E. Coli Fecal Coliform Enterococci
NCO05 5/20/2003 6.6% 0.4% 0.2% ACCEPTABLE ACCEPTABLE ACCEPTABLE
NCO1 5/28/2003 7.0% 5.5% 4.9% ACCEPTABLE ACCEPTABLE ACCEPTABLE
NCO03 5/27/2003 9.7% 5.5% 4.4% ACCEPTABLE ACCEPTABLE ACCEPTABLE
NOT
CHO1 4/6/2003 3.4% 17.5% 0.9% ACCEPTABLE ACCEPTABLE ACCEPTABLE
NOT
0OCO01 3/6/2003 6.2% 0.0% 31.0% ACCEPTABLE ACCEPTABLE ACCEPTABLE
NOT NOT NOT
NCO08 6/18/2003 39.4% 68.5% 1M1.7% ACCEPTABLE ACCEPTABLE ACCEPTABLE
NC02 7/14/2003 0.5% 0.0% 6.7% ACCEPTABLE ACCEPTABLE ACCEPTABLE
NOT
CCo1 7/29/2003 12.4% 6.7% 5.3% ACCEPTABLE ACCEPTABLE ACCEPTABLE
NOT
OCO01 12/8/2003 0.0% 11.5% 0.0% ACCEPTABLE ACCEPTABLE ACCEPTABLE
NOT
NC02 8/18/2003 3.8% 29.2% 4.9% ACCEPTABLE ACCEPTABLE ACCEPTABLE
NOT
0Co01 8/26/2004 3.2% 21.9% 8.1% ACCEPTABLE ACCEPTABLE ACCEPTABLE
NOT NOT
NCO1 2/9/2004 18.7% 15.4% 4.4% ACCEPTABLE ACCEPTABLE ACCEPTABLE
NOT
NCO01 8/9/2004 0.0% 0.0% 34.8% ACCEPTABLE ACCEPTABLE ACCEPTABLE
NOT
CCo1 9/16/2004 1.5% 24.7% 9.0% ACCEPTABLE ACCEPTABLE ACCEPTABLE
NOT NOT
NCO03 9/22/2004 4.7% 20.7% 48.2% ACCEPTABLE ACCEPTABLE ACCEPTABLE
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B2.2. Accuracy

Trip blank samples are utilized to determine if contamination of samples is possible during the
implementation of field protocols. This also insures the accuracy of the measurement of inter-
est. Table 4 displays the results of the blank samples analysis.

Table 4 Blank Data Collection

BLANK DATA
DATE LOCATION ENTEROCOCCI FECAL COLIFORM  E.COLI
7/14/11 ACO2 <1.0 <1.0 <1.0
7/26/11 ACO1 <1.0 <1.0 <1.0
7/27/11 ACO2 <1.0 <1.0 <1.0
8/2/11  ACO2 <1.0 <1.0 <1.0
8/9/11  ACO2 <1.0 <1.0 <1.0
8/16/11 ACO2 <1.0 <1.0 <1.0
8/23/12 ACO2 <1.0 <1.0 <1.0
8/30/12 ACO2 <1.0 <1.0 <1.0
9/7/11  ACO2 <1.0 <1.0 <1.0
9/14/12 ACO2 <1.0 <1.0 <1.0

B2.3. Representativeness

Representativeness of the bacteriological data is charted in Figure 2 to Figure 4. Although
there is statistically significant differences in some of the groupings, the median of the popula-
tion groups sampled in 2011 are within the same orders of magnitude as the 2003 population.
Given the similarity of the sampling locations, sampling times, and the results, it can be con-
cluded that the data set is representative of the conditions in the main stem and tributaries.

B2.4. Completeness

Table 5 shows the target goals and the actual data collected for flow data and bacteriological
data. The completeness goal for the flow data was 95% overall — high flows at the beginning
of data acquisition was a problem for two of the data collection sites. The bacteriological data
was 98% complete. This met with the target goal of 90% established for completeness of all
data acquisition, with no less than 80% for one station location.

All data attempted with the YSI field meter data was acquired (100% completeness).
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Figure 2 Enterococci Data Boxplot
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Figure 3 E. Coli Data Boxplot
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Figure 4 Fecal Coliform Data Boxplot
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Table 5 Completeness Goals

BACTERIOLOGICAL SAMPLES

DATE

NC04

CHO1

CCO01

NCO5A

NC06

NCO07

NCO08

CWo1

7/12/11

1

1

1

7/14/11

7/18/11

7/19/11

7/26/13

7/27/13

8/1/11

8/2/11

8/8/11

8/9/11

8/15/11

8/16/11

8/22/11

8/23/11

8/29/11

8/30/11

9/6/11

9/7/13

9/12/13

9/14/13

PLANNED BACTERIA SAMPLES

10

10

10

10

10

10

10

10

COMPLETED

10

10

10

10

10

10

10

100%

100%

100%

80%

100%

100%

100%

100%

OVERALL COMPLETENESS

98%

FLOW DATA

DATE

NC04

CHO1

CCO01

NCO05A

NC06

NCO07

NCO08

CWo1

7/12/11

1

1

7/14/11

7/18/11

7/19/11

7/26/13

7/27/13

8/1/11

8/2/11

8/8/11

8/9/11

8/15/11

8/16/11

8/22/11

8/23/11

8/29/11

8/30/11

9/6/11

9/7/13

9/12/13

9/14/13

PLANNED BACTERIA SAMPLES

10

10

10

10

10

10

10

10

COMPLETED

10

10

10

10

10

100%

100%

100%

80%

100%

90%

90%

100%

OVERALL COMPLETENESS

95%
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B2.5. Comparability

With the exception of station NCO05, all station locations were identical to the 2003 survey.
NCO05 was sampled twice, but the location had very large beaver dams which made flow meas-
urements impossible. The characteristics of the site had changed significantly in seven years
and a decision was made to move the site one mile upstream. The 2003 NCO05 dataset and the
2011 NCO5A dataset are quite similar and one can probably compare the two on at least a qual-
itative basis.

All bacteriological samples were processed in the laboratory using the same methodology as
the 2003 survey.
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C. PROJECT RESULTS

Cl. BACTERIA ANALYSIS

Several statistical analyses were used to determine if the water quality for the project area has
improved and how the bacteriological standards in the Oklahoma Water Quality Standards
compared with the 2011 dataset.

Using a rank-sum test (Mann-Whitney), the following table was generated to show the differ-
ences between the 2003 dataset with the 2011 dataset (Helsel, et al., 1992).

Table 6 Rank-Sum Test 2003 vs. 2011

ACCEPT/REJECT

STATION PARAMETER Ho P-VALUE H, AT a=0.05 CONCLUSION
CCo1 Enterococci 2003=2011 0.0017 REJECT DECREASE FROM 2003
CHO1 Enterococci 2003=2011 0.3012 ACCEPT SAME AS 2003
cwo1 Enterococci 2003=2011 0.0141 REJECT DECREASE FROM 2003
NCO4 Enterococci 2003=2011 0.3751 ACCEPT SAME AS 2003
NCO5 & NCO5A  Enterococci 2003=2011 0.9427 ACCEPT SAME AS 2003
NCO06 Enterococci 2003=2011 0.1243 ACCEPT SAME AS 2003
NCO07 Enterococci 2003=2011 0.0453 REJECT DECREASE FROM 2003
NCO08 Enterococci 2003=2011 0.7414 ACCEPT SAME AS 2003
Cco1 E. Coli 2003=2011 0.1524 ACCEPT SAME AS 2003
CHO1 E. Coli 2003=2011 0.1466 ACCEPT SAME AS 2003
cwo1 E. Coli 2003=2011 0.8364 ACCEPT SAME AS 2003
NCO4 E. Coli 2003=2011 0.7553 ACCEPT SAME AS 2003
NCO5 & NCO5A  E. Coli 2003=2011 0.4574 ACCEPT SAME AS 2003
NCO06 E. Coli 2003=2011 0.6965 ACCEPT SAME AS 2003
NCO07 E. Coli 2003=2011 0.2437 ACCEPT SAME AS 2003
NCO08 E. Coli 2003=2011 0.8431 ACCEPT SAME AS 2003
Cco1 Fecal Coliform 2003 =2011 0.0007 REJECT DECREASE FROM 2003
CHO1 Fecal Coliform 2003 =2011 0.5663 ACCEPT SAME AS 2003
cwo1 Fecal Coliform 2003=2011  0.094 ACCEPT SAME AS 2003
NCO4 Fecal Coliform 2003 =2011 0.0228 REJECT DECREASE FROM 2003
NCO5 & NCO5A  Fecal Coliform 2003=2011 0.0012 REJECT DECREASE FROM 2003
NCO06 Fecal Coliform 2003 =2011 0.0041 REJECT DECREASE FROM 2003
NCO7 Fecal Coliform 2003 =2011 0.0006 REJECT DECREASE FROM 2003
NCO08 Fecal Coliform 2003 =2011 0.1528 ACCEPT SAME AS 2003
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From Table 6 one can conclude that the two regulated bacteriological parameters (enterococci
and e. coli) have populations that are not significantly different at the 95% degree of confidence,
especially along the North Canadian River. Exceptions are the enterococci levels in Crutcho
Creek (CHO1), Choctaw Creek (CWO01), and NCO7 on the North Canadian River near Triple-X
road. Fecal coliform, no longer a regulated parameter, has decreased significantly in the North
Canadian River and in Crutcho Creek (CCO01).

Bacteriological standards for water quality can be found in the Oklahoma Water Quality Stand-
ards. The waterbodies of concern are listed as being primary body contact waterbodies and are
thus subject to §785:45-5-16. Primary Body Contact Recreation:

(a) Primary Body Contact Recreation involves direct body contact with the water where a possi-
bility of ingestion exists. In these cases the water shall not contain chemical, physical or biologi-
cal substances in concentrations that are irritating to skin or sense organs or are toxic or cause
illness upon ingestion by human beings.

(b) In waters designated for Primary Body Contact Recreation the following limits for bacteria
set forth in (c) of this section shall apply only during the recreation period of May 1 to September
30. The criteria for Secondary Body Contact Recreation will apply during the remainder of the
year.

(c) Compliance with 785:45-5-16 shall be based upon meeting the requirements of one of the t
options specified in (1) or (2) of this subsection (c) for bacteria. Upon selection of one (1) group
or test method, said method shall be used exclusively over the time period prescribed therefor.
Provided, where concurrent data exist for multiple bacterial indicators on the same waterbody or
waterbody segment, no criteria exceedances shall be allowed for any indicator group.

(1) Escherichia coli (E. coli): The E. coli geometric mean criterion is 126/100 ml. For swim-
ming advisory and permitting purposes, E. coli shall not exceed a monthly geometric
mean of 126/100 ml based upon a minimum of not less than five (5) samples collected
over a period of not more than thirty (30) days. For swimming advisory and permitting
purposes, no sample shall exceed a 75% one-sided confidence level of 235/100 ml in
lakes and high use waterbodies and the 90% one-sided confidence level of 406/100 ml
in all other Primary Body Contact Recreation beneficial use areas. These values are
based upon all samples collected over the recreation period. For purposes of sections
303(d) and 305(b) of the federal Clean Water Act as amended, beneficial use support
status shall be assessed using only the geometric mean criterion of 126/100 milliliters
compared to the geometric mean of all samples collected over the recreation period.

(2) Enterococci: The Enterococci geometric mean criterion is 33/100 ml. For swimming ad-
visory and permitting purposes, Enterococci shall not exceed a monthly geometric mean
of 33/100 ml based upon a minimum of not less than five (5) samples collected over a
period of not more than thirty (30) days. For swimming advisory and permitting purpos-
es, no sample shall exceed a 75% one-sided confidence level of 61/100 ml in lakes and
high use waterbodies and the 90% one-sided confidence level of 108/100 ml in all other
Primary Body Contact Recreation beneficial use areas. These values are based upon all
samples collected over the recreation period. For purposes of sections 303(d) and
305(b) of the federal Clean Water Act as amended, beneficial use support status shall
be assessed using only the geometric mean criterion of 33/100 milliliters compared to
the geometric mean of all samples collected over the recreation period.
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Table 7 illustrates the results using the procedures outlined in the Oklahoma Water Quality
Standards. As one can see, the waterbodies meet the e.coli standards with the exception of
Cherry Creek. All the waterbodies fail the test for enterococci.

To summarize the analysis of the data, the main stem of the North Canadian River and Crutcho
Creek showed a statistically significant decrease in the amount of fecal coliforms from 2003 to
2011. However, the regulatory bacteriological parameters enterococci and e.coli are essentially
the same in 2011 as in 2003 for the main stem of the North Canadian River and Cherry Creek.
Crutcho Creek and Choctaw Creek showed some improvement in 2011 from the 2003 dataset

for enterococci.

All stations met the e.coli standard, but exceeded by two orders of magnitude the enterococci
standard for Primary Body Contact Recreation.

Table 7 Geometric Means Test and 90% Confidence Level Standard

ENTEROCOCCI CCO1-2011 CHO1-2011 CWO1-2011 NCO4-2011 NCOSA - 2011 NCO6-2011 NCO7- 2011 NCOS- 2011
50.4 290.9 36.4 191.8 107.6 68.9 172.2 35.0
63.7 613.1 38.8 222.4 116.9 112.6 178.9 40.2
66.3 686.7 116.0 727.0 165.0 118.7 186.0 46.4
93.3 980.4 155.3 770.1 648.8 195.6 201.4 93.3
117.8 980.4 159.7 1119.9 727.0 198.9 224.7 127.4
161.6 1119.9 172.6 1119.9 1203.3 280.9 344.1 461.1
167.0 1553.1 178.2 2419.6 2419.6 365.4 435.2 1046.2
275.5 1732.9 203.5 2419.6 2419.6 866.4 488.4 2419.6
686.7 2419.6 344.8 2419.6 2419.6 2419.6 1046.2 2419.6
866.4 2419.6 613.1 2419.6 2419.6 2419.6 1986.3 2419.6
GEOMETRIC MEAN 159.0 1075.8 149.0 1002.6 725.5 336.6 362.7 296.8
STANDARD 33.0 33.0 33.0 33.0 33.0 33.0 33.0 33.0
% EXCEEDANCE 482% 3260% 451% 3038% 2198% 1020% 1099% 899%
90% ONE-SIDED CONFIDENCE LEVEL 287.4 1753 207.6 2420 2420 911 505 2420
STANDARD 108 108 108 108 108 108 108 108
E. COLI CCO1-2011 CHO1-2011 CWO1-2011 NCO4-2011 NCO5-2011 NCO6-2011 NCO7- 2011 NCOS- 2011
51.2 290.9 8.5 17.1 8.5 8.5 27.2 13.4
79.4 517.2 29.5 17.5 47.9 17.5 43.7 14.2
79.4 770.1 44.1 31.8 58.1 27.5 44.1 15.5
82.3 866.4 45.9 37.3 67.0 30.9 45.7 21.6
90.8 866.4 59.1 90.6 85.5 31.8 62.0 24.3
104.6 1046.2 80.9 151.5 141.4 455 64.4 317
123.6 1413.6 88.4 160.7 143.9 55.6 77.6 75.4
141.4 2419.6 96.0 185 167.0 98.8 79.8 109.5
142.1 2419.6 111.9 201.4 224.7 109.2 117.2 121.1
648.8 2419.6 770.1 307.6 488.4 186.0 344.8 133.3
GEOMETRIC MEAN 115.1 1061.8 66.8 78.6 93.4 42.8 68.9 38.2
STANDARD 126.0 126.0 126.0 126.0 126.0 126.0 126.0 126.0
% EXCEEDANCE 91% 843% 53% 62% 74% 34% 55% 30%
90% ONE-SIDED CONFIDENCE LEVEL 141 2420 9.5 185.5 168.7 99.1 80.9 109.8
STANDARD 406 406 406 406 406 406 406 406
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C2. FLUOROMETER DATA ANALYSIS

Fluorometers are useful to determine human activity in areas of high bacteria because human
sewage usually contains soaps which exhibit chemiluminescence. A fluorometer was used in
this project to determine the usefulness of the unit to track areas of high bacteria and the loca-
tion of the sources.

Chemiluminescence is the emission of light as a result of a chemical reaction without an appar-
ent change in temperature. In nature there are many animals and plants that exhibit chemilumi-
nescence, usually referred to as bioluminescence. Fungi can also exhibit bioluminescence
(Bryner, 2009) as well as some algae. A fluorometer can be calibrated with a known source and
wavelength, or calibrated with a consistent standard. Since it was not known what sources
would be luminescing, a standard was made with water at the NC04 site at the beginning of the
project and the meter was calibrated weekly against that water sample as a standard (Turner
Designs, 2012).

The results are shown in Figure 5. Several relationships are immediately apparent. The main-
stem data is quite different from the tributaries, indicating that the tributaries have more chemi-
luminescence. NCO7 also has higher readings than the other mainstem data. NCO7 is
downstream from the North Canadian River WWTP; the flow in the river doubles at this point
due to the effluent coming from the plant.

Using the Mann-Whitney test to compare the populations, a chart was created to show signifi-
cant variations between the stations (Table 8). The analysis shows that NCO5A, NC06, and
NCO08 have essentially the same luminescence; thus, one can consider this to be “background
noise”. NCO04 is at the headwaters of the system and has no inputs other than the dam system
above 10" street; thus the luminescence is low.

NCO7 is probably influenced by the treatment plant, and gives one confidence that the tech-
nique has some merit, since one can pick up the detergents that made it through the treatment
process. However, the rather poor luminescence spike compared to the background suggests
that using a fluorometer on the main stem of the North Canadian River may not be a fruitful en-
deavor.

The tributaries have much higher luminescence and are much different from one another. As-
suming that this from detergents that have made it into the storm sewers or poorly maintained
septic systems, a relationship with turbidity and flow should exist. Figure 6 shows this relation-
ship, or lack thereof. It appears that some other luminescent agent that is independent of flow
and turbidity is dominant in the tributaries. It is suspected that algae may be the culprit — if so,
then there the fluorometer may have limited use.

As a further check on the fluorometer data, the number of septic tanks in each watershed was
tallied up, using Census Bureau data (US Census Bureau, 2009). Although the Crutcho and
Choctaw Creek watersheds had the highest number of septic tanks (248 and 291, respectively),
the Cherry Creek watershed has only 14. It seems counterintuitive that the watershed with the
most luminescence has the least septic tanks by an order of magnitude. It should be concluded
that the fluorometer data in these watersheds probably is not a reliable indicator of detergents
associated with failing septic tanks.
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Figure 5 Fluorometer Data Chart
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Table 8 Rank-Sum Test Fluorometer Data a = 0.95
CHO1 CCO01 CWO01 NCO04 NCO5A NCO06 NCO07 NCO08

CHO1 0.0013 0.0017 0.0002 0.0004 0.0002 | 0.0002 | 0.0002
CCO01 0.0013 0.0002 0.0002 0.0004 0.0002 | 0.0002 | 0.0002
CWO01 0.0017 0.0002 0.0002 0.0016 0.0006 | 0.1041 | 0.0036
NC04 0.0002 0.0002 0.0002 0.0368 0.0058 | 0.0003 | 0.0022
NCO5A 0.0004 0.0004 0.0016 0.0368 0.5636 | 0.0088 | 0.2303
NCO06 0.0002 0.0002 0.0006 0.0058 0.5636 0.0046 | 0.6776
NCO07 0.0002 0.0002 0.1041 0.0003 0.0088 0.0046 0.0211
NCO08 0.0002 0.0002 0.0036 0.0022 0.2303 0.6776 | 0.0211
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Figure 6 Fluorometer Data vs. Turbidity and Flow
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Figure 7 Septic Tanks Counts
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D. CONCLUSIONS

Bacteriological sampling on the North Canadian River and several tributaries was performed in
summer 2011 duplicating eight locations sampled in 2003. Fecal coliform in summer 2011 de-
creased significantly from the summer 2003 sampling event. However, there is no statistical dif-
ference between the e.coli concentrations between the two sampling events. Enterococci
decreased in two of the sampled tributaries (Crutcho Creek and Choctaw Creek) as wells as the
sampling location on Triple-X road (NCO07).

Fluorometer data was inconclusive as a tool to define detergents (and thus failing septic tanks).
The main stem of the river had consistent luminescence. The tributaries had higher lumines-
cence, but had no relationship to flow or turbidity. In addition, the data did not correlate to the
density or number of septic tanks in the watershed.
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APPENDIX A BACTERIOLOGICAL DATA
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Analysis Date

Sample No Station

FLUOROMETER TURBIDITY NTU Enterococi

Fecal Coliform

E. Coli Comments

12-Jul 4042.003 CCO1 6.35 4.0 50.4 81.6/ 142.1
18-Jul 4605.003 CCO1 6.48 5.0 93.3 68.9 104.6
26-Jul 4757.003 CCO1 5.39 6.0 63.7 727.0, 648.8
1-Aug|  4875.003 CCO1 5.52 4.0 117.8 49.6 51.2
8-Aug|  5008.003 CCO1 5.66. 4.0 161.6 101.7 90.8
15-Aug|  5586.003 CCO1 3.98 16.0 167.0 517.2| 141.4
22-Aug ~ 5726.003/CCO1 6.26. 5.0 866.4 65.0 79.4
29-Aug 5882.003 CCO1 5.67 4.6 686.7 224.7 82.3
6-Sep 6015.003 CCO1 6.52 5.2 275.5 88.6/ 123.6
12-Sep 6098.003 CCO1 5.24 3.8 66.3 38.4 79.4
12-Jul 4042.002|CHO1 4.98 5.0 290.9 980.4| 1413.6
18-Jul 4605.002|CHO1 5.01 12.0) 980.4 365.4| 290.9
26-Jul 4757.002|CHO1 2.41 11.0) 613.1 2419.6| 1046.2
1-Aug 4875.002|CHO1 2.36 8.0 1119.9 488.4| 866.4
8-Aug 5008.002|CHO1 2.74 9.0 2419.6 2419.6| 2419.6
15-Aug 5586.002|CHO1 2.19 16.0) 1553.1 1413.6| 866.4
22-Aug 5726.002|CHO1 2.88 11.0) 980.4 2419.6| 2419.6
29-Aug 5882.002|CHO1 3.97 10.6) 2419.6 770.1| 770.1
6-Sep 6015.002|CHO1 5.63 10.4] 1732.9 1553.1| 2419.6
12-Sep 6098.002|CHO1 4.44 12.4] 686.7 344.8| 517.2]
14-Jul 4315.003 CWO01 2.96 10.0 613.1 1299.7| 770.1
19-Jul 4642.003 CWO01 2.24 8.0 172.6 107.1] 1119
27-Jul|  4794.003 CWO1 0.74 5.0 36.4 53.8 8.5
2-Aug  4894.003 CWO1 0.36 7.0 38.8 18.7 29.5
9-Aug|  5043.003 CWO1 0.36 7.0 178.2 98.7 45.9
16-Aug|  5612.003 CWO01 0.50 10.0 116.0 55.4 44.1
23-Aug  5757.003/CWO01 1.17 10.0 159.7 218.7 80.9
30-Aug 5924.003| CW01 1.43 7.8 203.5 155.3 59.1
7-Sep,  6044.003|CW01 2.00 8.8 155.3 39.7 88.4/Samples 6044.001-.005 were added to incorrect batch on 9/7/2011.They were removed from that batch today an
14-Sep 6369.003 CWO01 2.39 9.1 344.8 95.9 96.0
12-Jul 4042.001|NC04 0.25 9.0 1119.9 28.8 31.8
18-Jul 4605.001|NC04 -0.88 20.0 2419.6! 157.6/ 185.0
26-Jul 4757.001|NC04 -1.23 7.0 2419.6! 547.5| 201.4
1-Aug 4875.001|NC04 -1.30 6.0 2419.6! 35.5 17.5!
8-Aug 5008.001|NC04 -0.78 8.0 2419.6! 435.2| 160.7
15-Aug 5586.001|NC0O4 -1.03 10.0) 770.1 307.6/ 151.5]
22-Aug 5726.001|NC0O4 -0.94 7.0 191.8 26.2 17.1
29-Aug 5882.001|NCO4 -0.89 5.9 1119.9 73.3 37.3
6-Sep 6015.001|NCO4 -0.40 9.7 222.4 81.3 90.6
12-Sep 6098.001|NC04 -0.57 10.7: 727.0 224.7| 307.6)
12-Jul 4042.004 NCO5 0.74 9.0 648.8 16.8 8.5
18-Jul|  4605.004 NCO5 0.47 18.0 2419.6 129.6 58.1
26-Jul|  4757.004 NCO5A -0.66 9.0 2419.6 866.4 224.7
1-Aug|  4875.004 NCO5A -0.94 9.0 2419.6 56.3 47.9
8-Aug|  5008.004 NCO5A -0.24 9.0 1203.3 547.5| 488.4
15-Aug|  5586.004 NCO5A -0.66 11.0 107.6 186.0/ 141.4
22-Aug 5726.004 NCO5A -0.39 7.0 727.0 165.8| 143.9
29-Aug 5882.004 NCO5A 0.93 5.5 2419.6 120.1 85.5
6-Sep 6015.004 NCO5A 0.01 7.9 165.0 83.3 67.0
12-Sep 6098.004 NCO5A 0.35 3.8 116.9 166.4| 167.0
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Analysis Date Sample No Station FLUOROMETER TURBIDITY NTU Enterococi Fecal Coliform E. Coli Comments
14-Jul|  4315.001|NCO6 0.32 34.0 365.4] 613.1] 109.2
19-Jul|  4642.001|NC0O6 0.91 16.0 2419.6) 29.2 27.5
27-Jul|  4794.001|NCO6 -0.35 19.0 280.9 46.2 45.5
2-Aug|  4894.001|NCO6 -0.42 13.0 198.9 14.8 17.5
9-Aug|  5043.001|NC06 0.18 15.0 866.4] 156.5)  186.0

16-Aug|  5612.001|NCO6 -0.72 21.0 68.9 443 31.8
23-Aug| 5757.001|NCO6 -0.10 20.0. 112.6 186.0 8.5
30-Aug|  5924.001|NCO6 0.15 17.8 2419.6) 172.3 98.8
7-Sep|  6044.001|NCO6 0.02 18.0 195.6 13.1 55.6!
14-Sep|  6369.001|NCO6 -0.65 23.4 118.7 8.6 30.9
14-Jul|  4315.002 NCO7 1.42 56.0 435.2 980.4) 344.8
19-Jul|  4642.002 NCO7 1.77 15.0 172.2 30.1 27.2
27-Jul|  4794.002|NCO7 0.69 17.0 1986.3 85.7 43.7
2-Aug  4894.002|NCO7 0.42 23.0 1046.2 45.7 45.7
9-Aug|  5043.002 NCO7 0.42 23.0 488.4 139.6 64.4
16-Aug|  5612.002 NCO7 0.18 30.0 178.9 81.3 79.8
23-Aug ~ 5757.002|NCO7 0.18 30.0 224.7 214.3 44.1
30-Aug  5924.002|NCO7 0.62 18.6 344.1 193.5 77.6
7-Sep|  6044.002|NCO7 0.81 20.9] 201.4 53.0! 62.0{Samples 6044.001-.005 were added to incorrect batch on 9/7/2011.They were removed from that batch today an
14-Sep|  6369.002|NCO7 0.59 21.2 186.0 101.7[ 117.2
14-Jul|  4315.004|NC08 1.26 124.0 2419.6 613.1] 109.5
19-Jul|  4642.004|NC08 1.62 20.0 35.0 35.5, 14.2
27-Jul|  4794.004|NCO8 -0.32 20.0 2419.6 261.3] 1333
2-Aug|  4894.004|NCO8 -0.22 19.0 2419.6 101.7[ 121.1
9-Aug|  5043.004|NC08 -0.12 21.0 1046.2 112.6 75.4
16-Aug|  5612.004|NC08 -0.51 25.0 40.2 26.2, 55
23-Aug| 5757.004|NCO8 -0.16 15.0 93.3 165.0 243
30-Aug|  5924.004|NCO8 0.25 18.1 127.4 104.6 317,
7-Sep|  6044.004|NC0O8 -0.08 23.7] 461.1 13.5 13.4/|Samples 6044.001-.005 were added to incorrect batch on 9/7/2011.They were removed from that batch today an
14-Sep|  6369.004|NCO8 -0.04 18.6 46.4 30.9 21.6
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APPENDIX B PHYSICAL AND CHEMICAL DATA
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Analysis Date Station DATE FLOW CF/S TEMP °r SpCond uS/cm pH Chloride mg/I DO % DO mg/I NOTES
12-Jul CCOo1 12-Jul 5.70 78.9 771 7.50 66.42 ND ND
18-Jul CCOo1 18-Jul 5.14 80.1 709 7.65 120.00 25.50 2.04
26-Jul CCOo1 26-Jul 9.45 80.1 709 7.65 120.00 25.50 2.04
1-Aug CCOo1 1-Aug 4.62 80.1 870 7.50 124.25 22.40 1.79
8-Aug CCOo1 8-Aug 6.28 78.6 827 7.41 122.00 26.00 2.11
15-Aug CCO01 | 15-Aug 8.00 78.9 659 7.45 98.98 75.50 6.11
22-Aug CCO01 | 22-Aug 5.93 79.6 817 7.50 126.30 29.05 2.33
29-Aug CCO01 | 29-Aug 5.36 79.8 796 7.47 135.90 29.65 2.38
6-Sep CCOo1 6-Sep 5.29 70.7 835 7.58 166.95 35.70 3.15
12-Sep CCO01 | 12-Sep 4.24 73.9 800 7.54 178.25 33.60 2.86
12-Jul CHO1 12-Jul 2.61 77.4 727 7.50 56.98 ND ND
18-Jul CHO1 18-Jul 1.73 78.6 811 8.60 207.70 ND ND
26-Jul CHO1 26-Jul 4.94 78.8 884 7.73 136.80 40.60 3.29
1-Aug CHO1 1-Aug 1.72 79.3 563 7.62 94.67 53.10 4.28
8-Aug CHO1 8-Aug 2.44 78.4 819 7.60 112.40 53.40 4.34
15-Aug CHO1 |15-Aug 2.52 77.3 740 7.54 110.80 55.30 4.54
22-Aug CHO1 |22-Aug 4.68 79.3 755 7.55 112.10 50.85 4.10
29-Aug CHO1 |29-Aug 1.54 78.9 779 7.55 117.55 41.25 3.34
6-Sep CHO1 6-Sep 1.46 68.6 846 7.61 165.60 49.90 4.50
12-Sep CHO1 12-Sep 1.13 71.5 790 7.65 162.10 55.60 4.85
14-Jul CWo01 14-Jul 0.52 81.3 785 7.98 80.97 ND ND After 4" rainfall event
19-Jul CWo01 19-Jul 0.36 83.5 788 7.89 120.30 ND ND
27-Jul Cwo01 27-Jul 0.16 82.3 882 7.84 121.40 17.40 1.36
2-Aug CWo01 2-Aug 0.23 83.5 756 7.77 99.65 20.10 1.55
9-Aug CWo01 9-Aug 0.22 ND ND ND ND ND ND
16-Aug CWO01 | 16-Aug 0.33 80.6 722 7.69 96.16 30.80 2.44
23-Aug CWO01 | 23-Aug 0.22 81.1 743 7.61 111.85 21.25 1.68
30-Aug CWO01 | 30-Aug 0.48 79.1 775 7.68 116.60 20.80 1.68
7-Sep CWO01 7-Sep 0.12 64.7 739 7.72 161.40 36.30 3.42
14-Sep CWO01 | 14-Sep 0.26 72.4 768 7.59 163.05 23.70 2.05
12-Jul NCO4 12-Jul 44.13 79.5 1023 7.70 99.71 ND ND
18-Jul NCO4 18-Jul 19.66 81.1 1066 8.77 342.70 ND ND
26-Jul NCO4 26-Jul 29.99 79.7 1063 7.92 181.20 47.80 3.83
1-Aug NCO4 1-Aug 27.75 82.7 1008 7.78 135.20 39.10 3.05
8-Aug NCO4 8-Aug 24.50 77.1 1080 7.71 168.80 47.40 3.90
15-Aug NCO4 |[15-Aug 32.49 77.8 988 7.81 166.80 65.60 5.36
22-Aug NCO4 |22-Aug 13.22 79.6 1149 7.66 206.00 53.80 4.32
29-Aug NCO4 |29-Aug 1.16 79.3 1873 7.72 369.50 61.40 4.93
6-Sep NCO4 6-Sep 23.38 64.0 1358 7.98 265.10 73.70 6.99
12-Sep NCO4 | 12-Sep 2.24 70.8 1314 7.93 308.05 61.75 5.43
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Analysis Date Station DATE FLOW CF/S TEMP °k SpCond uS/em pH Chloride mg/I| DO % DO mg/I NOTES

12-Jul NCOS | 12-Jul  ND 82.0 950 820 @ 90.85 ND ND

18-Jul NCO5 | 18-Jul ND 82.2 960 9.25 265.50 ND ND

26-Jul NCOSA | 26-Jul 33.50 79.7 1005 8.12 | 196.20 84.20 6.75

1-Aug NCOS5A | 1-Aug 33.69 81.3 972 7.97 | 153.50 72.10 5.69

8-Aug NCO5A | 8-Aug | 29.30 76.4 121 8.03 | 192.60 91.85 7.61
15-Aug NCOSA |15-Aug  30.40 77 992 800  178.70 84.15 6.93
22-Aug NCOSA | 22-Aug 16.29 78.4 1075 7.88 182.30 88.20 7.16
29-Aug NCO5A | 29-Aug | 5.22 77.2 1143 8.38 | 258.90 81.70 6.72

6-Sep NCOSA | 6-Sep 24.44 61.4 1267 8.08 | 274.00 88.80 8.67

12-Sep NCO5A | 12-Sep 8.99 67.3 1269 7.94 269.70 91.50 8.35

14-Jul NC06 14-Jul 121.56 83.1 506 8.34 74.11 ND ND After 4" rainfall event
19-Jul NCO6 | 19-jul 28.91 84.4 903 9.33 211.20 ND ND

27-Jul NCO6 | 27-Jul 41.13 82.3 1019 8.86 174.60 68.20 5.33

2-Aug NCO6 2-Aug 34.98 84.7 979 8.62 131.60 64.10 4.89

9-Aug NC06 | 9-Aug 29.51 ND ND ND ND ND ND
16-Aug NC06 |16-Aug 45.66 81.4 811 8.49 131.00 75.80 5.98
23-Aug NCO06 |23-Aug 21.16 80.3 987 8.68 170.90 70.70 5.64
30-Aug NC06 |30-Aug 24.42 78.8 900 8.88 142.80 66.40 5.38

7-Sep NCO06 | 7-Sep 29.61 67.1 1240 8.61 265.70 80.30 7.35

14-Sep NCO6 |14-Sep 11.27 73.6 1193 8.77 254.10 72.70 6.21

14-Jul NCO7 14-Jul | ND 82.9 740 8.20 85.62 ND ND After 4" rainfall event
19-Jul NCO7 19-Jjul | 88.51 82.4 1069 8.98 | 234.60 ND ND

27-Jul NCO7 27-jul | 100.68 81.1 1205 8.88 197.20 76.00 6.01

2-Aug NCO7 | 2-Aug = 92.79 83.8 1200 8.55 | 167.70 72.90 5.61

9-Aug NCO7 | 9-Aug  87.78 ND ND ND | ND ND ND
16-Aug NCO7 |16-Aug  107.46 80.6 722 7.69 | 96.48 30.80 2.45
23-Aug NCO7 |23-Aug  84.10 79.3 1149 8.09 190.70 78.40 6.31
30-Aug NCO7 |30-Aug  71.27 76.8 1219 8.01 | 184.55 78.60 6.49

7-Sep NCO7 | 7-Sep = 87.24 67.7 1157 8.43 233.65 86.80 7.90

14-Sep NCO7 | 14-Sep 55.69 74.0 1176 8.15 272.50 80.80 6.86

14-Jul NCO8 | 14-jul ND 83.7 935 8.63 103.00 ND ND After 4" rainfall event
19-Jul NCO08 | 19-Jul 87.71 84.9 965 9.85 201.00 ND ND

27-Jul NC08 | 27-Jul 72.84 82.0 1282 9.57 196.40 114.70 8.98

2-Aug NCO8 | 2-Aug | 61.70 84.5 1219 9.34 163.60 95.80 7.33

9-Aug NCO8 | 9-Aug 67.44 ND ND ND ND ND ND
16-Aug NCO8 |16-Aug 93.33 82.1 853 8.89 126.60 95.05 7.45
23-Aug NCO08 |23-Aug 59.03 81.5 1164 8.91 182.70 99.60 7.84
30-Aug NCO8 |30-Aug 44,11 76.7 1220 8.83 205.10 85.00 7.03

7-Sep NCO8 | 7-Sep 71.99 67.0 1231 8.81 241.35 101.75 9.33

14-Sep NC08 |14-Sep 58.92 73.9 1062 8.79 225.90 99.90 8.50
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AD HOC CHAIN OF CUSTODY

O PRFDA NN JeUiT

Compnyllndividual Name: ASSOCIATION OF CENTRAL OK GOVTS [ Samplers (Print Names): ~ [ Project Name: (Lab Use Only)
Company/Individual Zip Code: 73104 JOHN HARRINGTON

g
@
Location jon S| oae | Tme |Matix

g HEpe s 5 i For asslstance selecting the proper testing

Address (Please include ZIP code) ;2- (M/DFY) A or PM) or for general inquiries call 1-800-869-1400
NCO6 BACTEROLOGICAL SAMPLE 2 |7l g:uﬁ&'ﬁl w FECAL COLIFORM, ENTEROCOCCI, E. COLI
NCO7 BACTEROLOGICAL SAMPLE Tl N 1 W FECAL COLIFORM, ENTEROCOCCI, E. COLI
CWo1 BACTEROLOGICAL SAMPLE 3 ) gl w FECAL COLIFORM, ENTEROCOCCI, E. COLI
NCO8 BACTEROLOGICAL SAMPLE 3 / 9o STh W FECAL COLIFORM, ENTEROCOCCI, E. COLI
ACO2 BACTEROLOGICAL SAMPLE 3 L LS50 W FECAL COLIFORM, ENTEROCOCCI, E. COLI

)

ACOHE 2.0 AC PLEASE SEND FULL CHAIN OF CUSTODY TO ACOG FAX 405-234-2264

Relinquished By (Samplor)

- | Date/Time: 0 Hend delvered :
JOHN HARRINGTON : ikl 9:MC | Gy Fode. UPS, okc)
Relinquished By: Agency: | DatelTime: 0 Hend delivered Received By. Agency: | DatelTime:
g Courler (FedEx, UPS, etc.)

9800-QSF3-R1.0-042611 - Page 1 of 1 707 NORTH ROBINSON, P.0. BOX 1677, OKLAHOMA CITY, OKLAHOMA 73101-1677
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Date: 01/09/2013
Page 32 of 74

AD HOC CHAIN OF CUSTODY

Companyllnddual Name: ASSOCIATION OF CENTRAL OK GOVTS Samplers (Print Names): Project Name: (Lab Use Only)

Company/Individual Zip Cede: 73104 JOHN HARRINGTON
Samplaol;ocabu " e e é (l:;’) ;T::ﬁ — For assistance selecting the proper testing
Address (Please include ZIP code) E AM or PM) or for general inquiries call 1-800-869-1400
NCO6 BACTEROLOGICAL SAMPLE 2 Tt ;fzﬂmﬁ‘- w FECAL COLIFORM, ENTEROCOCCI, E. COLI
NCO7 BACTEROLOGICAL SAMPLE T N 1-.wﬂ:[ w FECAL COLIFORM, ENTEROCOCCY, E. COLI
cwo1 BACTEROLOGICAL SAMPLE 3 ) gt w FECAL COLIFORM, ENTEROCOCCI, E. COLI
NCO8 BACTEROLOGICAL SAMPLE 3 / 1—.@'& w FECAL COLIFORM, ENTEROCOCCI, E. COLI
ACO2 BACTEROLOGICAL SAMPLE 53 L &Sl w FECAL COLIFORM, ENTEROCOCCI, E. COLI
P
=N i
\ 53 i
AM)

bl 95

Date/Time:

JOHN HARRINGTON

Agency:

9800-QSF3-R1.0-042611 - Page 1 of 1 707 NORTH ROBINSON, P.0. BOX 1677, OKLAHOMA CITY, OKLAHCMA 73101-1677
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Page 33 of 74

Company/individual Name: ASSOCIATION OF CENTRAL OK GOVTS

AD HOC CHAIN OF CUSTODY

Company/individual Zip Code: 73104

Samplers (Print Names):

JOHN HARRINGTON

Project Name: {Lab Use Only)

]
@
£
Sample Location Szmple Description = Date Time | Matrix
of § (Circe For assistance selecting the proper testing
Address (Please include ZIP code) 5 (MDY | o PV o for general inquiries call 1800-869.1400
NCO4 BACTEROLOGICAL SAMPLE 3 7 Hg 6[0 Am W FECAL COLIFORM, ENTERQCOCCI, E. COLI
CHO1 BACTEROLOGICAL SAMPLE g ( 70 SAR W FECAL COLIFORM, ENTERGCOCCI, E. COU
ccol BACTEROLOGICAL SAMPLE § ) 325@ W FECAL COLIFORM, ENTERGCOCCI, E. COLI
NCO5 BACTEROLOGICAL SAMPLE a / 9({] Afm w FECAL COLIFORM, ENTEROCQCCI, E. COLI
ACD1 BACTEROLOGICALSAMPLE |7, L2 A W FECAL COLIFORM, ENTEROCOCC, E. COLI
. A
Al
P
A
Py
AN
PM
AN
P
AN
PHi
Al
P

PLEASE SEND FULL CHAIN OF CUSTODY TO ACOG FAX 405-234-2264

nquished By (
JOHN HARRINGTQN-\

& Courier (FedEx, UPS, eic.)
0 US Mail

Ime:.

Relinquished By% %

»§ DalefTime:

/e 7:/9

£t Hand delivered

o Courer (FedEx, UPS, etc.)
£ US hall

Agency: {Date/Time:

gano.nsr:aﬁ 0042611 - P,{ge

L

707 NORTH HOBINSON, P.O. BOX 1677, OKLAHOMA CITY, OKLAHOMA 731011677
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AD HOC CHAIN OF CUSTODY

Company/individual Name: ASSOCIATION OF CENTRAL OK GOVTS Samplers (Print Names): Project Name: {Lab Use Only)
Company/individual Zip Code: 73104 JOHN HARRINGTON

Sample Location Sample Description Date Time | Matrix .
or (Circle For assistance selecting the proper tasting
Address {PIESSE include ZIP oode) . (Mme) AM or PM) or for general inquiries cafl 1-800-869-1400
NCOG BACTEROLOGICAL SAMPLE 7/ (& |65kl w FECAL COLIFORM, ENTEROCOCC, E. COLI
‘n
NCO7 BACTEROLOGICAL SAMPLE \ ?g‘a% w FECAL COLIFORM, ENTERQCOCCI, E. COLI
CWO1 BACTEROLOGICAL SAMPLE ] mesatliw FECAL COLIFORM, ENTEROCOCCI, E. COLI
NCO08 BACTEROLOGICAL SAMPLE ( ? 2 @lﬁ: W FECAL COLIFORM, ENTEROCOCCIH, E. COLI
ACD2 BACTEROLOGICAL SAMPLE \ i 3%&{: W FECAL COLIFORM, ENTEROCOCCI, E. COLY
A
iy
AW
P
AM]
PM]
AM
PM
Al

elinquished By (Sampler): Agency: 3 Received By: Agency:{ DateTime:
JOHN HARRINGTEH¥ - ACOG ‘ 9 o (FodE, LS, o)
Ralinqus% 4@ Agency: | Date/Time: nn Hand delivared Feceived By Agency: | Date/Time:
) ,. N : o Courier (FedEx, LIPS, efc.
#8715 (erzp|B S i

Sl ™, i
QEM—QS@RLMNENZ(P;W 707 NORTH ROBINSON, P.0. BOX 1677, OKLAHOMA CITY, OKLAHOMA 73101-1677
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AD HOC CHAIN OF CUSTODY

Company/individual Name: ASSOCIATION OF CENTRAL OK GOVTS

Company/individual Zip Code: 73104

JOHN HARRINGTON

Sa Locali Sample Description 5 Date Time | Malrix
mplea & iy 8 (Chce For assistance selecting the proper testing
Address (Please include ZIP code) E (MDAY) AN or PM) or for general inquiries call 1-800-869-1400

NCD4 BACTEROLOGICAL SAMPLE 3 2 l_z"a] W 63 1AMy W FECAL COLIFORM, ENTEROCOCCI, E. COLI
CHO1 BACTEROLOGICAL SAMPLE 3 / Ty A w FECAL COLIFORM, ENTEROCOCCI, E. COLI
cco1 BACTEROLOGICALSAMPLE |3 | \ esagt|w | FECAL courorm, ENTEROCOCCI, E. COLI
NCO5 A BACTEROLOGICAL SAMPLE 3 \ B‘."l'&lﬂ'. w FECAL COLIFORM, ENTEROCOCCI, E. COLI
ACO1 BACTEROLOGICAL SAMPLE 3 ) Q'.‘-[ lAm w FECAL COLIFORM, ENTEROCOCC], E. COLI

b

v

P

AV

Py,

A

Py

Y

P

Al

P

AN

Pu

ACOI|DcA, ACOLA Drain

] d delveres
' ' @ Courer (FedEs UPS,
JOHN HARRINGTON ACOG G Courer (Foder UPS, o)
Y Agareg | DawTTim: @ Hand odered Receved By, ety [DaeTme:
@ Couter (Fea . UPS )

9800-QSF3-R1 0-042811 - Pags 1 of 1

707 NORTH ROBINSON, P.0. BOX 1677, OKLAHOMA CITY, OKLAHOMA 73101-1677
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Assistance ID C6-400000-48 age

m AD HOC CHAIN OF CUSTODY

Company/Individual Name: ASSOCIATION OF CENTRAL OK GOVTS Samplers (Print Names): Project Name: (Lab Use Only)
Company/individual Zip Code: 73104 JOHN HARRINGTON

g
Sample Location Sample Description Date Time  Matrix
or " g (Circle For assistance selecting the proper testing
Addrass (Please inciude ZIP code) 5| MDY o or for general inquirles call 1-800-869-1400

NCO6 BACTEROLOGICAL SAMPLE 3 '1[31 'J.\ 6 S w FECAL COLIFORM, ENTEROCOCCI, E. COLI
NCO7 BACTEROLOGICAL SAMPLE 5| 4 b4 AR W | FECAL COLIFORM, ENTEROCOCCI, E. COLI
CWo1 BACTEROLOGICAL SAMPLE 3 2208w | FECAL COLIFORM, ENTEROCOCCI, E. COLI
NCo8 BACTEROLOGICAL SAMPLE 3 gzgatkl w |  FECAL coLIFORM, ENTEROCOCC, E. COLI
AC02 BACTEROLOGICAL SAMPLE 3 oastlw | recal courorm, ENTEROCOCCI, E. COUI

o

A

PM

Avi

Pyl

A

P

Al

P

AM

L

Al

P

L e e

. GET MuRe. ContnineBSase SEND FULL CHAIN OF

: e . ]
"7)21/14 /o:08 a ucgumtma' i
DatelTime:

O Hand delivered
g Cot;l"er{FeEx UPS, efc)

9B00-QSF3-R1.0-042611 - Pags 1 of 1 707 NORTH ROBINSON. P.O. BOX 1677, OKLAHOMA CITY. OKLAHOMA 73101-1677
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Date: 01/09/2013
Page 37 of 74

Caompany/Individual Name: ASSOCIATION OF CENTRAL OK GOVTS [ Samplers (Print Names). Project Name: (Lab Use Only)

AD HOC CHAIN OF CUSTODY

JOHN HARRINGTON

Company/lndividual Zip Code: 73104

Sample Location Sample Description 5 Date Time  |Matrix
or - § (Circle For assistance selecting the proper testing
Address (Please include ZIP code) 5| MO o or for general inguiries call 1-800-869-1400
NCO4 BACTEROLOGICAL SAMPLE 3 8[ 1 h L G'SSAW W FECAL COLIFORM, ENTEROCOCCI, E. COLI
CHO1 BACTEROLOGICAL SAMPLE 3 2 AN W FECAL COLIFORM, ENTEROCOCCI, E. COLI
CCco1 BACTEROLOGICAL SAMPLE 3 £y AR W FECAL COLIFORM, ENTEROCOCCI, E. COLI
NCO5 BACTEROLOGICAL SAMPLE 3 ar.sam w FECAL COLIFORM, ENTEROCOCCI, E. COLI
ACO1 BACTEROLOGICAL SAMPLE 3 810 fily| W FECAL COLIFORM, ENTEROCOCCI, E. COLI
i
AM)
oM
AM
PM
AN

Date/Time: o7 Fiand delvered
Shhi 9,19 |a G3ueFeoecuPs.ac)

. | Date/Time: o Hand delivered

O Courler (FedEx, UPS, etc.)
8 US Mail

9800-QSF3-R1.0-042611 - Page 1 of 1

707 NORTH ROBINSON, P.O. BOX 1677, OKLAHOMA CITY, OKLAHOMA 73101-1677
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AD HOC CHAIN OF CUSTODY

ASSOCIATION OF CENTRAL OK GOVTS Samplers (Print Names): Project Name: {Lab Use Only)
Company/Individual Zip Cede: 73104 JOHN HARRINGTON
Sample Location Sample Description % Date
e or e e S (Gircle Far assistance selecting the proper testing
Address (Please indlude ZIP code) 5 (MDY} | por P or for general inquiries call 1-800-869-1400
NCO06 BACTEROLOGICAL SAMPLE 3 Blziw STAMY W FECAL COLIFORM, ENTEROCOCCI, E. COLI
NCO7 BACTEROLOGICAL SAMPLE 3 || SN 74 AM| W FECAL COLIFORM, ENTERQCOCCI, E. COLI
cwol BACTEROLOGICAL SAMPLE 3 |ﬂmf\ w FECAL COLIFORM, ENTEROCOCCI, E. COLI
NCO08 BACTEROLOGICAL SAMPLE 3 ( R: 2 A W FECAL COLIFORM, ENTEROCOCCI, E. COLI
> .
ACO02 BACTEROLOGICAL SAMPLE 3 .;',q(_pm w FECAL COLIFORM, ENTEROCOCCI, E. COLI
B
AM
PM|
AM
PM
AN
PM|
AM|
M|
AM)
PM|
AM|
PM|

e

- | Date/Time: - 7 Hand deliversd
0 Courler (Fed! ;
Bl2lit o:08 B G e (FodEx. LIPS, eic)
Date/Time: o Hand delivered
O Courler (FedEx, UPS, etc.)
0 US Mai
9B00-QSF3-R1.0-0428T1 - Page 1 of | 707 NORTH ROBINSON, P.0. BOX 1677, OKLAHOMA CITY, OKLAHOMA 73101-1677

Recelved By. Agency: | Date/Time:
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Page 39 of 74

. ASSOCIATION OF CENTRAL OK GOVTS

AD HOC CHAIN OF CUSTODY

Samplers (Print Names):

Project Name: '. Use Only)

Company/Individual Zip Code: 73104

JOHN HARRINGTON

3
g
Samplsol;ocmion s g e E:: _— For assistance selecting the proper testing
Address (Please include ZIP code) 3| MM By or for general inquiries call 1-800-869-1400
NCO4 BACTEROLOGICAL SAMPLE 3 el e FECAL COLIFORM, ENTEROCOCCI, E. COLI
CHO1 BACTEROLOGICAL SAMPLE 3| 752RA FECAL COLIFORM, ENTEROCOCCI, E. COLI
cco1 BACTEROLOGICAL SAMPLE s | -\ FECAL COLIFORM, ENTEROCOCCI, E. COLI
NCO5 A BACTEROLOGICAL SAMPLE 3 | |gea FECAL COLIFORM, ENTEROCOCCI, E. COLI
ACOL BACTEROLOGICAL SAMPLE 3 7 s FECAL COLIFORM, ENTEROCOCCI, E. COLI

28 35135._5_5%2%%&
B8 8E

AcoliQ 1tC

jrrirpathacdory el #2d a Received By: Agency:| DatelTime:

JOHN HARRINGTON -‘.._4!35:) ACOG Bl N} |5 Sk

alinquished By: / [~ Agency: | DalelTime: T — REceNaa By, Koy {DaTTe:
g gguﬂﬁ,ﬂ’ed& UPS, etc.)

9800-QSF3-R1.0-042611 - Page 1 of 1

707 NORTH ROBINSON, P.0. BOX 1677, OKLAHOMA CITY, OKLAHOMA 73101-1677
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Date: 01/09/2013
Page 40 of 74

AD HOC CHAIN OF CUSTODY

Company/Individual Name: ASSOCIATION OF CENTRAL OK GOVTS

‘ tam: .

JOHN HARRINGTON

Project Name: (Lab Use Only)

Company/Individual Zip Code: 73104

g
Sample Description §
or & (Cirde For assistance selecting the proper testing
Address (Please indlude ZIP code) 5 MODNY) | aor Py or for general inquirles call 1-800-869-1400
NCOB BACTEROLOGICAL SAMPLE 3 8lqln &SY Avd W FECAL COLIFORM, ENTEROCOCCI, E. COLI
NCO7 BACTEROLOGICAL SAMPLE 3 ¥ &3 Ayl W FECAL COLIFORM, ENTEROCOCCI, E. COLI
cwo1l BACTEROLOGICAL SAMPLE 3 \ 2L A w FECAL COLIFORM, ENTEROCOCCI, E. COLI
NCO08 BACTEROLOGICAL SAMPLE 3 / ;"‘_EMM w FECAL COLIFORM, ENTEROCOCCI, E. COLI
ACO2 BACTEROLOGICAL SAMPLE 3 J G WA | W FECAL COLIFORM, ENTEROCOCCI, E. COLI
AM|
PM
AM)
PM
AM)
M
AMI

264

Relnquishied B (Samper) Agency: | Date/Time: e Hond delvered

JOHN HARRINGTo.m ACOG | Blaluy  /o:05T8 o o e o)

Relinguished By: i" / | = ‘Agency: | Date/Time: 0 gﬂ: a?":ma S Received By Agency: | Date/Time:
=] ey (FedEx, . efe.)
0 US Mal

9500-QSF3-R1.0-042611 - Page 1 of 1 707 NORTH ROBINSON, P.O. BOX 1677, OKLAHOMA CITY, OKLAHOMA 73101-1677
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ADHOC CHAIN OF GUSTODY

(Priot Nemes):

| Company/ndividual Nama: ASSOCIATION OF CENTRALOKGOVTS |
Company/individugl Zip Code: 73104 JOHN HARRINGTON
Sample Location Samgle Description é Uat= | Time Mdnx; -
o (Gircle For sasistance selecting the proper testing
Address (Poase include ZIP cocs) E (Mmy) AN or PM]J of for germrz Inquires c2ll 1-800-502-1400
— e : = E S rinshaisior.] SN, . -
NCO4 BACTEROLOGICAL SAMPLE 3 18hs i C2AM W FECAL COLIFORM, ENTEROCOCCI, E. COLI
CHO1 BACTEROLOGICAL SAMPLE 31 % 720 ANf W FECAL COLIFORM, ENTEROCOCCI, E. COLI
cco1 BACTEROLOGICAL SAMPLE 3 | \ 1 ANE W FECAL COLIFORM, ENTEROCOCCI, E. COLI
L NCOSA  |BACTEROLOGICALSAMPLE |3 | ) BCLAML W | FECALCOLIFORM, ENTEROCOCCI, E. COLI
ACO1 BACTEROLOGICAL SAMPLE 3 SB AN W FECAL COLIFORM, ENTEROCOCCI, E. COLI

ACOG FAX 405-234-2264
JuiN VT

Relbnquished By (Sampler): x ime; EF Receved By e
JOHN HAR;}NGTDN -~ ACOG | 15ty 979 |5 SR Fedx UPS.eic) Agency ime:
{Relinquished By: 7 Agency | Ddwllihe Fand delivared ] >
! [ _§ Couter (FedEx. UPS, eic) Aaency: | Llekes Tume:

9B00-CSF3-RI 0042811 - Pags 1 of | " 707 NORTH ROBINSON, P.0. BOX 1677, DK AHOMA CITY, OKLAHOMA 731017677
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AD HOC CHAIN OF CUSTODY

Company/Individual Name: ASSOCIATION OF CENTRAL OK GOVTS Samplers (Print Names): Project Name: (Lab Use Only)

Company/individual Zip Code: 73104 JOHN HARRINGTON

Sample Location Sample Description Date Time |Matrix

| or (Circle For assistance selecting the proper testing

Address (Please include ZIP code) s | MM e o for general inqulries call 1-800-859-1400
NCD6 BACTEROLOGICAL SAMPLE 3 2 Alw w FECAL COLIFORM, ENTEROCOCCI, E. COLI
NCO7 BACTEROLOGICAL SAMPLE 3| N\ W | FECAL COLIFORM, ENTEROCOCCI, E. COLI
cwo1 BACTEROLOGICAL SAMPLE 3 ) 20 w FECAL COLIFORM, ENTEROCOCCI, E. COLI
NCO8 BACTEROLOGICAL SAMPLE 3 / ‘]LTA w FECAL COLIFORM, ENTEROCOCCI, E. COLI

<

ACO2 BACTEROLOGICAL SAMPLE 3 w FECAL COLIFORM, ENTEROCOCCI, E. COLI

s
Hug.%

v
S

EEIZE ZjTiE

Ger Sample Bettas !
Dale/Time Date me:

] 8lisle; Joro

. o
0 Couner (FedEx, UPS, ek:)

o US Mail

0 Hand dolivered Received gy DateTine:
O Courier (FedEx, UPS, efc)

o US Mad

9800-QSF3-R1.0-042611 - Pags 1 of 1 707 NORTH ROBINSON. P.O. BOX 1677, OKLAHOMA CITY, OKLAHCHMA 731011677
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AD HOC CHAIN OF CUSTODY

Company!lndlwdual Name: ASSOCIATION OF CENTRAL OK GOVTS Samplers (an Names):
Companyllndlwdua| Zip Code: 73104 JOHN HARRINGTON

w
Sample Location Sample Description 5
or ¢§ (Circlo For assistance selecting the proper testing
Address (Please inciude ZIP code) = | MNP or for general Inqulries call 1-800-869-1400
4t

NC04 BACTEROLOGICAL SAMPLE 3 JzzU  [TO]AM| W FECAL COLIFORM, ENTEROCOCCI, E. COLI
CHO1 BACTEROLOGICAL SAMPLE 3 \ 37 AN W FECAL COLIFORM, ENTEROCOCCI, E. COUI
cco1 BACTEROLOGICAL SAMPLE 3 / 20 AR W FECAL COLIFORM, ENTEROCOCCI, E. COLI
NCO5a BACTEROLOGICAL SAMPLE 3 ( o3 Al W FECAL COLIFORM, ENTEROCOCCI, E. COLI
AC01 BACTEROLOGICAL SAMPLE 3 \ 915 Alﬁ‘\ W FECAL COLIFORM, ENTEROCOCCI, E. COLI

o

AV

|

AV

By

AV

w

M

P

A

Il

A

Y ]

l

s Gl R e AP E R COMNENTE 7 A e s U B R SRR i R

@Lﬁgﬂ’ SAMPLE

A et

"‘-“i" “'ﬂ{"‘l

v

..":.n!-) m‘

. g ‘ 9:57 |:| %mrlFodEx UPS. elc)
h / Agency | DaielTime’ O Hand deive Received oy, Agency [DateTime:
g ggmer:Fedl:! UPS ec)

9800-0SF3-R1.0-0426811 - Page 1 of 1 707 NORTH RCBINSON. P.O. BOX 1677, OKLAHOMA CITY. OKLAHOMA 731011677
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AD HOC CHAIN OF CUSTODY

i ] ’
TRTIE T T ST
3 Sl 3 2

Company/Individual Name: ASSOCIATION OF CENTRAL OK GOVTS Samplers (Print Names): Project Name: (Lab Use Only)
Companyllndmdual Z|p Code: 73104 JOHN HARRINGTON
Sample Location le i
o - 3 e For assistance selecting the proper testing
£ 3
NC06 BACTEROLOGICAL SAMPLE 3 I®)zzln 7acAM| W FECAL COLIFORM, ENTEROCOCCI, E. COLI
NCO7 BACTEROLOGICAL SAMPLE 3 aog”m w FECAL COLIFORM, ENTERQCOCCI, E. COLI
CWo1 BACTEROLOGICAL SAMPLE 3 \ bBSl ARl w FECAL COLIFORM, ENTEROCOQCCI, E. COLI
NCO8 BACTEROLOGICAL SAMPLE 3 / 92780 W FECAL COLIFORM, ENTEROCOCCI, E. COLI
ACO2 BACTEROLOGICAL SAMPLE 3 C sy(Ank w FECAL COLIFORM, ENTEROCOCCI, E. COLI
Y
AV
"y

TR R T A SR G A Ao B e B B T B o R o

land celvered

alzﬂl v Jo:ld mﬂleEx UPS. elc)

/ = Agency | Date/Time 0 Hand delnered Received oy Agency: | Date/Tune:
g SmlFedEm UPS efc)

9800-QSF3-R1.0-042811 - Page 1ol 1 707 NORTH RCBINSON, P.O. BOX 1677, OKLAHOMA CITY. OKLAHOMA 73101-1677
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Date: 01/09/2013
Page 45 of 74

AD HOC CHAIN OF CUSTODY

* TR AL S R gp-_.-‘_a%-\:-?r‘r = m G
5 i T gl = i ?E ;
s T R S

il
@
Sample Location Sample Desciiption i Date Time | Matrix ] ]

o ‘§ Pt For assistance selecting the proper testing

Address (Please inciude ZIP code) s (MDIY) ik e P or for general Inquiries call 1-800-869-1400
NCO4 BACTEROLOGICAL SAMPLE 3 IBJeslit |703AM{W | FECAL COLIFORM, ENTEROCOCCI, E. COLI
CHO1 BACTEROLOGICAL SAMPLE 3 S "N{oﬂ w FECAL COLIFORM, ENTEROCOCCI, E. COLI
CCo1 BACTEROLOGICAL SAMPLE 3 \ 24 Nw w FECAL COLIFORM, ENTEROCOCCI, E. COLI
NC05.4 BACTEROLOGICAL SAMPLE 3 / Qb‘f-Am w FECAL COLIFORM, ENTEROCOCCI, E. COLI
ACO1 BACTEROLOGICAL SAMPLE 3 ( TD'{J-\% W FECAL COLIFORM, ENTEROCOCCI, E. COLI

- | DaelTime 0 Hand doiverod

0 Courier (FedEx. UPS. etc)
0 US Mal

“[Date/Time:

9800-QSF3-R1 0-042811 - Pags 1 of 1

707 NORTH ROBINSCN. P.0. BOX 1677, OKLAHOMA CITY, OKLAHORA 73101-1677
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AD HOC CHAIN OF CUSTODY

M ._?_'_\u
Company/Individual Name: ASsOCIATION OF CENTRAL OK GOVTS Samplers (Print Names): Projoct Name: (Lab Use Only)
Company/individual Zip Code: 73104 JOHN HARRINGTON
—
E i
- - - —
Sample Location Sample Description ; Date Time |Matrix
o 3 bl For assistance selecting the proper testing
Address (Please inciude ZIP code) s QD) | e P or for general inqulrles call 1-800-869-1400
NCO6 BACTEROLOGICAL SAMPLE 3 18fe0n Ty AMd w FECAL COLIFORM, ENTEROCOCCI, E. COLI
NCO7 BACTEROLOGICAL SAMPLE 3 i e BD-IAlmw FECAL COLIFORM, ENTEROCOCCI, E. COLI
cwo1 BACTEROLOGICAL SAMPLE 3 3;‘-_Arﬂﬂ w FECAL COLIFORM, ENTEROCOCCI, E. COLI
NCO8 BACTEROLOGICAL SAMPLE 3 byp Aﬂﬂ w FECAL COLIFORM, ENTEROCOCCI, E. COLI
~
AC02 BACTEROLOGICAL SAMPLE 3 719 A@ w FECAL COLIFORM, ENTEROCOCCI, E. COLI
m
A
yf
AV
M)
A
P
A
P
A
el
A
P
AL S R G ey 2 T SAMPL VING COMME R e i e

SeTime O Hang delvered Recewed By Agency | Date/Time
o FedEx, UFS, elc.
Blanlw (0208 |8 G2e oo s o)
Date Time 0 Hand delvered Reteved oy Agency [Date/Time:
g m:l’eﬂ&. UPS efc)

98D0-OSFE-R1.0-042811 - Paga 1ol 1 207 NORTH ROBISON. T.0. BOW 1677, CRLAHCIA GLTY. OXLAHOMA RU5T
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' m AD HOC CHAIN OF CUSTODY

Companynndwidual Name ASSOCIATION OF CENTRAL OK GOVTS Samplers (Print Names):
Company!lndwadual le Code: 73104 JOHN HARRINGTON
\
|
I Sample Location Sample Description E Date Time | Matrix
: e or P é (Circle For assistance selecting the proper testing
| Address (Please include ZIP code) s (MDFY) Aot PM) or for general inquiries call 1-800-869-1400
|
. NCO4 BACTEROLOGICAL SAMPLE 3 gk fie ToSAM| W FECAL COLIFORM, ENTEROCOCCI, E. COLI
CHO1 BACTEROLOGICAL SAMPLE 3 % 7os- AR W FECAL COLIFORM, ENTEROCOCCI, E. COL!
€co1 BACTEROLOGICAL SAMPLE 3 } 23228 W FECAL COLIFORM, ENTEROCOCCI, E. COLI
NCOSA BACTEROLOGICAL SAMPLE 3 ( 9 2 AN W FECAL COLIFORM, ENTEROCOCCI, E, COLI
ACO1 BACTEROLOGICAL SAMPLE 3 ) 220 w FECAL COLIFORM, ENTEROCOCCI, E. COLI
o
AV
oy
AV
|
AV
PV
AW
P
AV
P
A
Py
e e e e ]
' PLEASE SEND FULL CHAIN OF CUSTODY TO ACOG FAX 405-234-2264
RECEIVING COMMENTS "

RﬂilmlshedBy(SampIar]— - D Fland deiverso
F P8
JOHN HARRINGTO ACOG | Glefo  F:tp 3 |0 e wiEx UPS o)

Relinguished By: { / =i Agenzy | DatelTime: o Hand deliverod
E Sgﬂe’r‘(na[x UPS. etc)

Agency |Date/Time;

$B00-QSFIR1 (-042811 - Page 1 of 1 707 NORTH ROBINSON, P.0. BOX 1677, OKLAHOMA CITY, OKLAHOMA 73101-1677
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AD HOC CHAIN OF CUSTODY

. TR L ‘.-Lv..;-.'-.'-_-._ p‘!,ﬁ.:-‘-.s.
CIATION O Samplers (Print Names).
Company/individual Zip Cade: 73104 JOHN HARRINGTON

w
Sample Location Sample Description 5 Date Time  |Matri
g = 8 e For assistance selecting the proper testing
Addrass (Ploase include ZIP code) s [ MOM e or for general inquiries call 1-800-869-1400

NCO6 BACTEROLOGICAL SAMPLE 3 |ajvla  [reamd w FECAL COLIFORM, ENTEROCOCCI, E. COLI
NCO7 BACTEROLOGICAL SAMPLE 3 ~ g22A8] W FECAL COLIFORM, ENTEROCOCCI, E. COLI
cwol BACTEROLOGICAL SAMPLE 3 / o AR W FECAL COLIFORM, ENTEROCOCCI, E. COLI
NCO08 BACTEROLOGICAL SAMPLE 3 ( 257 Ay W FECAL COLIFORM, ENTEROCOCCI, E. COLI
ACO2 BACTEROLOGICAL SAMPLE 3 > 1y ANE| W FECAL COLIFORM, ENTEROCOCCI, E. COLI

"

Al

y

AV

W

AV

P

AM)

s

Ay

i

AN

P

Receved By.

0 Couner (FedEx, UPS. etc)
o _US Mal

Relinguished By / Ci / ~ Agency | DatelTime: O Hand delnered Receved 9y Agency |Dalellime:

9800-QSF3-R1.0-042811 - Page 1 of 1 707 NORTH ROZINSCON, P.0, BOX 1677, OKLAHOMA CITY, OKLAHOWA 73101-1677




Association of Central Oklahoma Governments
Grant Number: 604(b) 3 FY: 2009/10 Project: 3
Assistance ID C6-400000-48

Date: 01/09/2013
Page 49 of 74

AD HOC CHAIN OF CUSTODY

; S s . .
Companyflndmdua! Name Assocmnou OF CENTRAL OK GOVTS Samphrs (Pmt Namns}r Pm:ect Name: { Lab Use OnM
Companyllndw:duai Zip Code: 73104 JOHN HARRINGTON

Sample Location Sample Description 5 Date Time  |Matrix . .
or & i For assistance selecting the proper testing
Address (Please include ZIP code) s | (MOY) A!:'I o PM) or for general inquiries call 1-800-869-1400
<+t

NC04 BACTEROLOGICAL SAMPLE 3 {qlielit | 7egAM|W FECAL COLIFORM, ENTEROCOCC], E. COLI
CHO1 BACTEROLOGICAL SAMPLE 3 N ey AR W FECAL COLIFORM, ENTEROCOCCI, E. COLI
ccol BACTEROLOGICAL SAMPLE 3 } 331 Alﬁﬂ w FECAL COLIFORM, ENTEROCOCCI, E. COUI
NCOSA BACTEROLOGICAL SAMPLE 3 / o113 Al W FECAL COLIFORM, ENTEROCOCCI, E, COLI
ACO01 BACTEROLOGICAL SAMPLE 3 \ &qmﬂ W FECAL COLIFORM, ENTEROCOCCI, E. COLI

o

AW

i

AW

oy

AM|

Py

AV

Py

A

I

A

Py

i‘ 4_{1_ =T
Tt A-k'-d

BT A e A et

e
R

Q Cou r[FadEl UPS, alc)

‘”ﬂ./t- 938 o US Mal

O Had cavored Receved oy,

L / (" Agency | DaelTime’
0 Courier {FedEx. UPS et
a_US Mal

9800-QSF3-R1 0-042811 - Page 1 of 1 707 NORTH ROBINSON. P.0. BOX 1677, OKLAROMA CITY, OKLAHOMA 73101-1677
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AD HOC CHAIN OF CUSTODY

d S ERR R s b Ry
Company/Individual Name: as Project Name: {Lab Use Only)
Company/individual Zip Code: 73104
@
Sample Location Sample Description Date Time  |Matrix
or g (Circle For assistance selecting the proper testing
Address (Please include ZIP code) s (MDIY) AM or PM) or for general inquiries call 1-800-869-1400
NCO6 BACTEROLOGICAL SAMPLE 3 lgbala g AM{ W FECAL COLIFORM, ENTEROCOCCI, E. COLI
NCO7 BACTEROLOGICAL SAMPLE 3 ~ 818 w FECAL COLIFORM, ENTEROCOCCI, E. COLI
cwo1 BACTEROLOGICAL SAMPLE 3 ) ‘S‘A!ﬂ: w FECAL COLIFORM, ENTEROCOCCI, E. COLI
NCO8 BACTEROLOGICAL SAMPLE 3 / T{ﬂm w FECAL COLIFORM, ENTEROCOCCI, E. COLI
AC02 BACTEROLOGICAL SAMPLE 3 - T;Lﬁdﬂﬂ W FECAL COLIFORM, ENTEROCOCCI, E. COLI
A
i
vl
]
AV
]
AW
)
1)
Ay
by

-~ A PR A
nquished By (Sampler):
JOHN HARRINGTON ,

D Hand aeli d
O Couner (Fedix, UPS, elc)

o US Mail

O Hand delivered “[Date/Time:
o

o

Courier (FedEx, UPS, efc)
S Mal

9800-0SF3-R1 0-042811 " Pags 1 of 1

707 NORTH ROBINSON. P.0. BOX 1677, OKLAHOMA CITY. OKLAHOMA 73101-1677
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APPENDIX D CALIBRATION DATA
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Radius 2.00 Formulas [ecit]
d+R (Wetted Depth) 2.75 Let R be the radius of the circle, 8 is the central angle, ¢ the chord length, s the arc length, h the height of the segment. and d the
Depth (h) 1.25 height of the triangular portion
Angle 1.79 e Theradivsis R = h 4+ d = h/‘2+c2/8h
Area of Chord 1.63 « Thearclengthis s = RO
Wetted Area 10.94 sqin ) .0
Wetted Area 0.08 sq ft * Thechordlengihis ¢ = 2 it sin 7= RV2 —2cost
s The heightis |, — 1 .0 = ¢
Volume 5.00 gal =R(1-cosz)=R—\[R* -+
Volume in cf 0.67 cf d
Time 34.50 sec » Theangleis § = 2 arccos 7
Flow Rate 0.02 cfs
Area [ecit] A circular segment (in green) is enciosed between
Flow Velocity 0.26 ft/S The area of the circular segment is equal to the area of the circular sector minus the area of the triangular portion. :::Z’m;::lﬂ.:dx;‘;::;m’hm
o [V} R?sin@ R? . above the green area)
A=7R g —2—(3ﬁsmt?)
60-SECOND REV Velocity FT/S Ll
18 0.30
Error 15.0%

FLOW METER CALIBRATION
DATE 08-14-2011
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Radius 200 Formulas [edit]
R (WEttEd DEpth} 288 Let R be the radius of the circle, 8 is the central angle, ¢ the chord length, s the arc length, h the height of the segment, and d the 3
Depth (h} 113 height of the triangular pertion
Angle 195 -TheradiusisR:h+d:h/2+(-2/8h N
Areaof Chord 203 h

s Thearclengthis s = RO
Wetted Area 10.53 sqin Ny

8
Wetted Area 0.07 sqft * The chordlengthis ¢ = 2R sin 7= Rv2—2cosf d A
Lo

o [ / c?
volume 5.00 gal » Theheightisf — R(l — cOS §) =R -2 - I

-

Volume in of 0.67 cf d
Time 34 A0 sec e Theangleis § = 2 arccos —
Flow Rate 0.02 cfs
Area [edil] A circular segment (in green) is enclosed between

= N s - o R = . a secant/chord (the dashed line) and the arc

Flow Velouty 027 ft/S The area of the circular segment is equal to the area of the circular sector minus the area of the triangular portion hicts SARIGIE Saual (s ChANTE (e 476 sH0Ws
9 R2 b‘ill 9 Rg . above the green area)
A=7R* — = —— = — (0 —sinf)

180-SECOND REV Velocity FTIS 2 2 2

44 0.24
Error -8.7%
FLOW METER CALIBRATION

DATE08-21-2011
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Radius 200
d+R (Wetted Depth) 288
Depth (h} 113
Angle 195
Area of Chord 203
Wetted Area 10.53 sqin
Wetted Area 0.07 sqft
Volume 5.00 gal
Volume in of 067 cf
Time 34.00 sec
Flow Rate 0.02 cfs
Flow Velocity 0.27 ftfs
180-SECOND REV Velocity FTIS

48 0.26
Ermor -5.2%
FLOW METER CALIBRATION

DATE08-28-2011

Formulas

Let R be the radius of the circle, 8 is the central angle, c the chord length, s the arc length, h the height of the segment, and d the
height of the triangular portion.

o Theradivsis R = h 4+ d = h/? -+ (‘Z/Sh
e Thearclengthis s = R

» The chord lengthis » = 2 R sin -6. = RvV2 — 2cost

2
R [ ,
* The heightis j, — R(l _COSE) =R—\/R?2 - T

d
» Theangleis § = 2 arccos I

Area
The area of the circular segment is equal to the area of the circular sector minus the area of the triangular portion
f  R*sinf R®
2r 2 2

A=nmR?. (6 —sin®)

[edit]

[edit]

A circular segment (in green) is enclosed between
a secani/chord (the dashed line) and the arc
whose endpoints equal the chord’s (the arc shown
above the green area).
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Radius 200
d+R (Wetted Depth) 275
Depth (h} 125
Angle 179
Area of Chord 163
Wetted Area 10.94 sqin
Wetted Area 0.08 sqft
Volume 5.00 gal
Volume in of 0.67 cf
Time 34.30 sec
Flow Rate 0.02 cfs
Flow Velocity 0.26 ftfs
180-SECOND REV Velocity FTIS

45 0.25
Ermor -2.6%
FLOW METER CALIBRATION

DATE09-05-2011

Formulas

Let R be the radius of the circle, 8 is the central angle, ¢ the chord length, s the arc length, h the height of the segment, and d the

height of the triangular portion
o Theradsis R = h +d = h_/Q + (_-?/811
+ Thearclengthis s = RO

(7
+ The chordlengthis ¢ = 2 Rsin — = Rv2 — 2cos@

2
oTheheightish:ﬁ’(l_cosg)=H_ H?_%
+ Theangleis @ = 2 arccos E

R

Area
The area of the circular segment is equal to the area of the circular sector minus the area of the triangular portion
(7 R?sinfl  R?

_.p2 7 _
A=l o 2 2

(0 —sind)

[edit]

[edit]

AT

|

A circular segment (in green) is enclosed between
a secanbichord (the dashed line) and the arc
whose endpoints equal the chord's (the arc shown
above the green area).
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Radius 200
d+R (Wetted Depth) 263
Depth (h} 1.38
Angle 163
Area of Chord 125
Wetted Area 11.31 sqin
Wetted Area 0.08 sqft
Volume 5.00 gal
Volume in of 067 cf
Time 35.80 sec
Flow Rate 0.02 cfs
Flow Velocity 0.24 ftfs
180-SECOND REV Velocity FTIS

43 0.24
Ermor 0.5%
FLOW METER CALIBRATION

DATE09-11-2011

Formulas

Let R be the radius of the circle, 8 is the central angle, c the chord length, s the arc length, h the height of the segment, and d the

height of the triangular portion
e Theradusis R = + d = h/Q + (-2/8[;
+ Thearclengthis s = RO

.0
* Thechordlengthis ¢ = 2Rsin - = RvV2 — 2cosd

2
o f c?
. Thehelghtlsh:[f(l_cosi):RH H?_‘_
Theangleis ) = 2 5 d
= Zarccos R

Area

The area of the circular segment is equal to the area of the circular sector minus the area of the triangular portion

o R 0  Rsing R

o 5 5 (6 — sinf)

[edit]

[edit]

A circular segment (in green) is enclosed between
a secanlichord (the dashed line) and the arc
whose endpoints equal the chord’s (the arc shown
above the green area).
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CALIBRATION WORK SHEET
Date of Calibration: 7//'(/{( Sonde ID: S A 2409 AA
Techni Jo b o : .
echnician: Jewo [ N ho Mo Ve Box e, pli, coduet Prbes,
RP DO membrane changed‘? Y N Note: Wait 3 to 6 hours before calibrating for unattended

RP DO membrane o-ring changed? Y N deployments; run in Discrete mode for 1 0 minutes to accelerate
burn in. (Rapid Pulse DO Only)

Turbidity wiper changed? é N Chlorophyll wiper changed? - Y N

ROX DO wiper changed? BGA-PE wiper changed? Y N

BGA-PCwiperchanged? Y N  Rhodamine wiper changed? Y N

Note: If parking problems occur with optical probes having a serial number 07L (Dec 07) or older, be sure the firmware is
3.06 or later. Parking issues with optical probes having a serial number prior to 07L may be related to a dirty wiper body or
pad.

Record sonde battery voltage: (if appi€able) Record Calibration Values
- Standard Pre Cal / Post Cal

Record the following dzagnostn: numbers after calibration. 8. |

6560 Conductivity cell constant_X £ /61 Range 5.0 +.45 Temperatwre 2.0 38-F Sonde

Integrated conductivity cell constant_~——  Range 5.0 +.70 Conductivity _ 1143 __ / /4¢3

pH mv Buffer 7 _ ; Range 0 +50mv pH 7 - AT 2

pH-mv-Buffer4- Range +180 +50 mv* - A

pH mv Buffer 10 ~ 146.95 95> Range -180 +50mv* pH 10 1979

*Note: Millivolt span between pH 4 and 7 should be =~ 165 to 180 mv ORP S

Miillivolt span between pH 7 and 10 should be ~ 165 to 180 mv Turbidity Sy N, | -

DO charge (RP only) . Range 251075 Turbidity 52 .6 Y

DO gain Range 0.7t014 Turbidity @8 6.2 o

0DO gain Range 0.8510 1.15 i Chiorophytt 4G5~/ 6.3
Chlorophyil bl

Turbidity standard used in calibration DORP A

Manufacturer and part number DO ROX Y
BGA PEPC o

Barometric Pressure: mmHg BGAPEPC Y

DO % Caleulated - (BARO mmHg divided by 7.6) = % saturation Rhodamine o

Example: 760 + 7.6 = 100.0% '
Depth Calibration - If zero was entered, record barometric pressure at time of calibrztion mmHg
Depth Calibration - If offset depth was entered, record value meters feet end pressure mmHg

Depth Calibration (Vented) — Acceptable calibration constant: 0.0 psig = 0.15

Notes: \
CavpeT CAalibrak new DO Seater - BEED TO oRoen mey

ROAFEL  G09SME &) PR~ frem ST
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CALIBRATION WORK SHEET

Date of Calibration: 7/j3 {zoe Sonde ID:
Technician: _~Jsend  thoarmin, fres
Mewd Do o ‘
RP DO membrane changed? Y N Note: Wait 3 to 6 hours before calibrating for unattended

RP DO membrane o-ring changed? Y N deployments; run in Discrete mode for 10 minutes fo accelerate
burn in. (Rapid Pulse DO Only) '

Turbidity wiper changed? Y N Chiorophyll wiper changed? Y N

ROX DO wiper changed? Y N BGA-PE wiper changed? Y N

BGA-PC wiper changed? Y N Rhodamine wiper changed? Y N

Note: If parking problems occur with optical probes having a serial number 07L (Dec 07) or older, be sure the Jfirmware is

3.06 or later. Parking issues with optical probes having a serial number prior to 07L may be related to a dirty wiper body or
pad.

Record sonde battery voliage: (if applicable) Record Calibration Values
Standard Pre Cal / Post Cal

Record the following diagnestic gmmbers after calibration.

6560 Conductivity cell constant I B 2¢5  Range 5.0 + .45 Temperemure _20.5 'm‘gonde
Integrated conductivity cell constant Range 5.0 £.70 Conductivity {32 A A A IS
pH mv Buffer 7 i Range 0 +50mv pH 7 . S
pH mv Buffer 4 Range +180 + 50 mv* pH 4 A
pH mv Buffer 10 A Range -180 +50mv* pH 1% N
*Note: Millivolt span between pH 4 and 7 should be ~ 165 to 180 mv _
Millivolt span between pH 7 and 10 should be =~ 165 to 180 mv f
DO charge (RP only) Range 251075 3 f
DO gain Range 0.7to 1.4 Turbidiy 05 _
ODO gain Range 0.8510 1.15 Cl e W /%0
Chiorophyll W
Turbidity standard used in calibration — Hack Sdabiel  5pp o
Manufacturer and part number — DOROX I A
BGA PE/PC Il
Barometric Pressure: mmHg BGAPEPC od
DO % Calculated — (BARO mmHg divided by 7.6} = % saturation Rhcdamine 4
Example: 760 + 7.6 = 100.0%
Depth Calibration - If zero was entered, record barometric pressure at time of calibration mmHg
Depth Calibration - If offset depth was entered, record value meters/feet and pressure mmHg

Depth Calibration {Vented) — Acceptable calibration constant: 0.0 psic=0.13

Notes:
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CALIBRATION WORK SHEET

Date of Calibration: 7 /(5 j, 2247 Sonde 1D:
Technician: 1.« !
RP DO membrane changed? Y N Note: Wait 3 to 6 hours before calibrating for unattended

RP DO membrane o-ring changed? Y N deploymenss; run in Discrete mode for 10 minutes to accelerate
burn in. (Rapid Pulse DO Only) '
Chiorophyll wiper changed? Y N
BGA-PE wiper changed? ¥ N

Rhodamine wiper changed? Y N

Turbidity wiper changed? Y N
ROX DO wiper changed? Y N
BGA-PC wiper changed? Y N

Note: If parking problems occur with optical probes having a serial number 071, (Dec 07) or older, be sure the firmware is

3.06 or later. Parking issues with optical probes having a serial number prior to 071 may be related to a dirty wiper body or
pod.

Record sonde battery voltage: (if applicable) Record Calibration Values
: Standard Pre Cal / Post Cal
Record the following diagnostic numbers after calibration.
6560 Conductivity cell constent A4 1B 5L 5 Range 5.0 + .45 Temperzature ___Sonde
integrated conductivity cell constant _ Range 5.0 .70 Conductivity [ 1T M3
pH mv Buffer 7 ~ {93  Range 0 +50 mv pH 7 L B N T i
pH mv Buffer 4 Range +180 + 50 mv* pH 4 e N A
pH mv Buffer 10 ~5% .7 Range -180 +50mv* pH10 ~ /2.4 __l{o.0of
*Note: Millivolt span between pH 4 and 7 should be ~ 165 to 130 mv ORP f
Millivolt span between pH 7 and 10 should be ~ 165 to 180 mv Tubidity 5.2~ 4.0 180
DO charge (RP only) Range 251075 10N T Tumidy 526 50. /SO
DO gain Range 0.7t014 Turbidity 0.5 S{H  H9& / HY
0DO gain Range 0.85t01.15 £ Chlorophyll _ 44, & iz
Chlorophyll I
Turbidity standard used in calibration DORP o
Manufacturer and part number DO ROX A
BGAPERC |
Barometric Pressure: mmHg BGAPEPC R A
DO % Calculated - (BARO mmHg divided by 7.6) = % saturation Rhodamine R
Example: 760 + 7.6 = 100.0%
Depth Calibration - If zero was entered, record barometric pressure at time of calibration mmHg
Depth Calibration - If offset depth was entered, record value meters/feet and pressure mmHg

Depth Calibration (Vented) — Acceptable calibration constant: 0.0 psig+ 0.15

Notes:
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CALIBRATION WORK SHEET

Date of Calibration: _7]21q J Ly Sonde ID:
Technician: M\

RP DO membrane changed? Y N Note: Wait 3 to 6 hours before calibrating for unattended

RP DO membrane o-ring changed? Y N deployments; run in Discrete mode jor 10 minutes to accelerate
burn in. (Rapid Pulse DO Only} '

Turbidity wiper changed? Y N Chlorophyll wiper changed? Y N

ROX DO wiper changed? Y N BGA-PE wiper changed? Y N

BGA-PC wiper changed? Y N Rhodamine wiper changed? Y N

Note: If parking problems occur with optical probes having a serial number 071 (Dec 07) or older, be sure the firmware is
3.06 or later. Parking issues with optical probes having a serial number prior to 071 may be related to a divty wiper body or

pad.
Record sonde battery voltage: (if applicable) Record Calibration Values

_ Standard Pre Cal / Post Cal
Record the following diagnostic numbers after calibration. Sovwe N PEap
6560 Conductivity cell constant Range 5.0 + 45 Tempessure 1.8 8 Seade
Integrated conductivity cell c??stgnt Range 5.0 +.70 Conductivity 13go /1 IY 3
pH mv Buffer 7 = == Range 0 +50mv pH 7 699 1700
pH mv Buffer 4 Range +180 +50mv* pH 4 — i
pH mv Buffer 10 -4,z Range -180 +50mv* pH 10 1.8 1 ID.po
*Note: Millivolt span between pH 4 and 7 should be ~ 165 to 180 mv ORP _ i

Millivolt span between pH 7 and 10 should be = 165 to 180 mv Tm-cgrlrm 17y It

DO charge (RP only) Range 251075 Turbidity Y
DO gain Range 0.7tc 14 Turbidity 0.5 A

ODO gain Range 0.85to L.15 Chiorophyll ___ Y

Chiorophyll o
Turbidity standard used in calibration DORP il
Manufacturer and part number DOROX &Y. 2 '/g ISR Z
BGA PE/PC TS
Barometric Pressure: ¢ &.3 | mmHg BGA PE/PC 1
DO % Calculated — (BARO mmHg divided by 7.6) = % saturation Rhodamine ol
Example: 760 + 7.6 = 100.0% = & 21
Depth Calibration - If zero was entered, record barometric pressure a time of calibration L4 mmHg
Depth Calibration - If offset depth was entered, record value meters/feet and pressure mmHg
Depth Calibration (Vented) — Acceptable calibration constant: 0.0 psig =0.15
Notes: Tov btui = & Floviormatr
Ny K% S0 |
- 0.15 2. °eq

Sov 499
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Date of Calibration: 8lT)u Sonde ID: ¥Y$: ¢8e20

Technician: D bg

RP DO membrane changed? Y N Note: Wait 3 to 6 hours before calibrating for unattended

RP DO membrane o-ring changed? Y N  deployments; run in Discrete mode for 10 minutes to accelerate
burn in. (Rapid Pulse DO Only)

Turbidity wiper changed? Y N Chlorophyll wiper changed? Y N

ROX DO wiper changed? Y N BGA-PE wiper changed? Y N

BGA-PC wiper changed? Y N Rhodamine wiper changed? Y N

Note: If parking problems occur with optical probes having a serial number 07L (Dec 07) or older, be sure the firmware is
3.06 or later. Parking issues with optical probes having a serial number prior to 07L may be related to a dirty wiper body or
pad.

Record sonde battery voltage: (if applicable) Record Calibration Values
Standard Pre Cal / Post Cal

Record the following diagnostic numbers after calibration.

6560 Conductivity cell constant Range 5.0 + .45 Temperanwre _7.5.5’ 75.[R Sonde
Integrated conductivity cell constant Range 5.0 .70 Conductivity j443 193/
pH mv Buffer 7 Range 0 +50mv pH 7 7.3 Too /-
pH mv Buffer 4 Range +180 450 mv* pH 4 B Oee
pH mv Buffer 10 Range -180 +50mv* pH 10 ) ]0 19,2/ 20,0
*Note: Millivolt span between pH 4 and 7 should be = 165 to 180 mv ORP 95.0 25.8/95.8
Millivolt span between pH 7 and 10 should be = 165 to 180 mv Turbidity $20 ':Zj/ 533
DO charge (RP only) Range 25to75 Turbidity 50 56/
DO gain Range 0.7to 1.4 Turbidity 85§ £ /5
ODO gain Range 0.85to 1.15 Gl Gitmrephsll ) v0. 98.2/ f0o.0
F) Chierephyi S0 & 72.20/72.95/70.74
Turbidity standard used in calibration FI BoRR 0,25 -0.681/-0.16 ] 0.84S
Manufacturer and part number DO ROX —
BGA PE/PC S ——
Barometric Pressure: mmHg BGA PE/PC R
DO % Calculated — (BARO mmHg divided by 7.6) = % saturation Rhodamine Y S
Example: 760 + 7.6 = 100.0%
Depth Calibration - If zero was entered, record barometric pressure at time of calibration mmHg
Depth Calibration - If offset depth was entered, record value meters/feet and pressure mmHg

Depth Calibration (Vented) — Acceptable calibration constant: 0.0 psig=0.15

Notes:
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Depth Calibration (Vented) — Acceptable calibration constant: 0.0 psig=0.15

Notes:

Assistance ID C6-400000-48 Page 62 of 74
CALIBRATION WORK SHEET
Date of Calibration: T231 } i1l Sonde ID:
Technician: WL Eos
RP DO membrane changed? B Note: Wait 3 to 6 hours before calibrating for unattended
RP DO membrane o-ring changed? Y deployments; run in Discrete mode for 10 minutes 1o accelerate
burn in. (Rapid Pulse DO Only)
Turbidity wiper changed? Y @  Chlorophyll wiper changed? Y
ROX DO wiper changed? Y ¥ BGA-PE wiper changed? pd
BGA-PC wiper changed? Y &P  Rhodamine wiper changed? Y
Note: If parking problems oceur with optical probes having a serial number 07L (Dec 07) or older, be sure the firmware is
3.06 or later. Parking issues with optical probes having a serial number prior to 07L may be related to a dirty wiper body or
pad.
Record sonde battery voltage: (if applicable) Record Calibration Values
Standard Pre Cal / Post Cal
Record the following diagnostic numbers after calibration. g2.0 . 7843
6560 Conductivity cell constant Range 5.0 + .45 Temperature 52 Sonde
Integrated conductivity cell constant Range 5.0 £.70 Conductivity 153 | /13
pH mv Buffer 7 Range 0 +50mv pH 7 ST 7.05 /oo
pH mv Buffer 4 Range +180 + 50 mv* pH 4 /
pH mv Buffer 10 Range -180 +50mv* pH 10 997 / /0.0
*Note: Millivolt span between pH 4 and 7 should be =~ 165 to 180 mv ORP /A
Millivolt span between pH 7 and 10 should be = 165 to 180 mv Turbidity «5.0 5 18
DO charge (RP only) Range 251075 Turbidity Sv.0 S0/5°3
DO gain Range 0.7to 1.4 Turbidity 0.5 §e0.0 896 /494
ODO gain Range 0.85t01.15 Cl  Crioreshwil. 29,0 / Joo.00
Chlorophyll /
Turbidity standard used in calibration DORP /
Manufacturer and part number DO ROX 950
FI § BoARERC 2z4.8/213.8  /
Barometric Pressure: mmHg Fl.25 BGAPEPC _4s\50 /
DO % Calculated — (BARO mmHg divided by 7.6) = % saturation Rhodamine
Example: 760 + 7.6 = 100.0%
Depth Calibration - If zero was entered, record barometric pressure at time of calibration mmHg
Depth Calibration - If offset depth was entered, record value meters/feet and pressure mmHg
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CALIBRATTION WORK SIHEET

Prate U Calibration &I5-201) acle: HLY S
Jalle & it 1L gy GB2p
| ochrsiat ‘J"“ﬁ“ -\/ :

EP DOy peiobsane Angred? ¥ J

EP DO membrane o-rine chansed? Y ] /

Dialadity wiper chans \ Chlorophyvil KA hanged! 4 N
REYY Ti0) r el T 0 A-FE

Eocord sonde baotery valt (il spplicable) Record Calibration Valu
Standard Pre Cal / Post Cal

Record the followine disvnostic nombers afies calihration

Ao el 14

['emporaiire 79.0 6.6 00
Conductivity /¢/3 14311932
o B A— 0T 6TO 6.96/6.96
G ulfisr 4 o £ & 155 e pH 4 f

Y piL 10 s0  Jown £0.03

Nole: Whllwolt span be ISR hovld be =5 14 150 ORY

Millivalt spamn ) £ 100 14 G510 1801 Purbidity 500 S8¢
D) chirge (R \ N wEe 254 Turbidity _ &p L6
¥ A 0,7:014 Turhidity 0 ..-E G

W oa 7 3 x
L Py i .3 Chlorophiy!

Chlorophyll g A~ Xyt T.2%

Vuebidity standard vies tiibastion R DO RY
FI £ 2gaiiii 72,09 [70.67] 69.36
E fie: Pl Sille Flozgicia’ ~0309) ~0.290/ ~0.4/5

P 5 ) part nraber ) ROX

X lesdatead - (RARS sronld ] Wwidsed b i t ol Rhodant
| gl i i
e Cali I oy 15 of ’ rd bevoncetiig me = of fime of calibration
Diecdly Calibnation - 1€ 0% ' feved yeoprd A meters/test ans 0 I 15
Licoth Calilaation { Vapied) 8 OO0 1 ¢ San cosha 0.0 psig=0.15
W
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CALIBRATION WORK SHEET

Date of Calibration:  8]21)sy Sonde ID: \p.Sj &fco
Technician: M\

RP DO membrane changed? Y N Note: Wait 3 to 6 hours before calibrating for unattended

RP DO membrane o-ring changed? Y N deployments; run in Discrete mode for 10 minutes to accelerate
burn in. (Rapid Pulse DO Only)

Turbidity wiper changed? Y N Chlorophyll wiper changed? Y N

ROX DO wiper changed? Y N BGA-PE wiper changed? Y N

BGA-PC wiper changed? Y N Rhodamine wiper changed? Y N

Note: If parking problems occur with optical probes having a serial mumber 071 (Dec 07) or older, be sure the JSirmware is

3.06 or later. Parking issues with optical probes having a serial mumber prior to 071 may be related to a dirty wiper body or
pad.

Record sonde battery voltage: (if applicable) Record Calibration Values
Standard Pre Cal / Post Cal
Record the following diagnostic numbers after calibration.
6560 Conductivity cell constant Range 5.0 + .45 Temperaure __79%6 75.b Sonde
Integrated conductivity cell constant Range 5.0 .70 Conductivity i3 s 1413
pH mv Buffer 7 Range 0 +50mv pH 7 2.0 —2,02./7,00
pH mv Buffer 4 Range +180 +50mv* pH 4 -
pH mv Buffer 10 Range -180 +50mv * pH 10~ /8.0 /0.8 s8.0
*Note: Millivolt span between pH 4 and 7 should be = 165 to 180 mv B8RP C) /%0 78.6/00.0
Millivolt span between pH 7 and 10 should be = 165 to 180 mv Turbidity s b
DO charge (RP only) Range 251075 Turbidity So S6/
DO gain Range 0.7to 1.4 7 Turbidity @®_§v0 529/
ODO gain Range 0.85t01.15 Fl Chlorophyll %S TJoZ)
F1 Chlorophyll _0.8§  §538/
Turbidity standard used in calibration DORP 95, 0 KH/95.0
Manufacturer and part number DO ROX =
BGA PE/PC _
Barometric Pressure: mmHg BGA PE/PC R S
DO % Calculated — (BARO mmHg divided by 7.6) = % saturation Rhodamine S —
Example: 760 + 7.6 = 100.0%
Depth Calibration - If zero was entered, record barometric pressure at time of calibration mmHg
Depth Calibration - If offset depth was entered, record value meters/feetandpressure_~ mmHg

Depth Calibration (Vented) — Acceptable calibration constant: 0.0 psig=0.15

Notes: Orper More comoue+ Soludiown O)
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APPENDIX E PICTURES AND AERIALS
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STATION NCO04

ot harmegn 3013
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STATION CHO1

o 3013
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STATION NCO5A 100 Feet

john harrington Jan 2013
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STATION CCO1 100 Feet

e Aam o 3013
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STATION CCO1

PESTI 2013
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%

STATION NCO0&

Joh g - 3013
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STATION NCO7

P Dot - 2003
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STATION NC08

jun 3043




