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10 introduction

The following sections provide a description of the methodology used to characterize

and document the storm water runoff generated by the drainage basin for the unnamed
tributaries to Flat Creek upstream of El Dorado Chemical Company (EDCC) and the results of
the characterization. A vicinity map outlining the upstream drainage basins and showing the
location of the National Pollutant Discharge Elimination System (NPDES) permitted outfalls on
the EDCC property is included as Figure 1.

The July 15, 2004 Storm Water Flow Study Plan (the Plan) identified the
characterization objectives and tasks to complete the study. This characterization report
deviates from the Plan, due to the permanent abandonment of EDCC OQutfalls 004 and 005
which discharged to the south unnamed tributary. Because there will be no future discharges
from these two locations, the data collected for the south tributary and associated outfalls was
not analyzed and the findings presented in this report are only for the north unnamed tributary
and Qutfalls 006 and 007.

Water level and flow data were collected during storm events to develop a rating curve
to represent the north tributary background stream flow. Recorded water levels used in this
study are included as Appendix A.

2.0 Project Organization

GBM® & Associates, Bryant, Arkansas (GBM®) provided the functional team that
conducted the fieldwork and data analysis for the north tributary drainage basin characterization
and the EDCC outfalls.

The study was performed over approximately a fifteen-month period, beginning March 2,
2005 and concluding June 17, 2006. Storm water discharges and instream flow measurements
were collected during this timeframe to perform the analyses outlined in the Storm Water Flow
Study Plan submitted to the ADEQ July 15, 2004,
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Figure 1. Map showing gauging stations.
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3.0 Stream Level Monitoring

Two gauging stations were established in the north tributary on EDCC property (Figure

1) at a point where the flow in the tributary splits into two channels. One gauge was installed on
each channel, tributary 006B and tributary 007B. Each gauging station was equipped with a
Global Water WL-15 water level logger which was configured to record stream level at five-
minute intervals. The loggers were installed at each of the gauging stations on March 2, 2005
and were removed from the EDCC facility June 17, 2006. Site visits were performed
approximately every four to six weeks throughout the course of the study to retrieve the stored
data from the loggers, perform necessary maintenance, minimize potential data loss due to
equipment malfunction, and to ensure the loggers were operating properly. During a scheduled
site visit, it was determined that the Global Water WL-15 logger installed at the background flow
site designated as 006B had malfunctioned. The WL-15 logger was replaced with a HOBO®
U20 level logger on February 24, 2006. The two gauging stations for the north tributary (006B
and 007B) were located west of two separate road culverts which create a split stream channel
but later combine a few yards downstream to convey all of the north tributary and storm water
flows off of the EDCC site. Both loggers were installed in protective conduits placed on the
bottom center of the main stem of the drainage channel. Precipitation data was provided by a
rain gauge installed and maintained at EDCC. The rainfall data is included as Appendix B.
Instream flow measurements were manually collected at each gauging station by a field
crew over a range of flow conditions (12 measurement events) to develop a relationship
between stream level and rate of flow. Instream velocity was measured using a Marsh-
M°Birney model 201 water current meter following protocols outlined in the GBM® & Associates
Quality Assurance Plan (GBM® QAP, 2001). Flow calculations were performed using the
velocity-area method. The cross-sectional area multiplied by the velocity yields the
instantaneous volumetric flow for the stream. The field data from the flow measurements and
calculations are included as Appendix C. The instantaneous flow rate was used in conjunction
with the level recorded by the loggers at the time of the flow measurement to develop a
relationship between water level and flow rate. Table 1 shows the date, instantaneous flow

rate, and water level for each flow measurement collected at the north tributary gauges.
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Table 1. North Tributary Flow Measurement Summary.

0068 007B
Logger Logger
Flow | depth Flow | depth
Date Time (CFS) {ft) Date Time (CFS) (ft)

3/2/2005| 340PM | 067 0.78 | 3/2/2005 4.00 PM | 0.02 0.86
3/29/2005 | 1:.00 PM | 0.93 0.86 | 3/29/2005 115 PM | 0.05 0.86
1/23/2006 | 5:35PM | 0.35 0.73 | 1/23/2006 545PM 04 1.3
2/24/20086 | 1:05PM | 0.11 0.62 | 2/24/2008 | 12:55 PM 0 0.66
3/20/2006 | 12:26 PM 4.4 1.465 { 3/20/2006 | 12.15PM | 10.32 2
4/25/2006 | 1:20PM | 0.88 0.97 | 4/25/2006 1:25 PM 0 0.69
4/29/2006 [ 10:40 AM | 1.72 1.162 | 4/29/2006 | 10:50 AM 0 0.83
4/29/2006 | 12220 PM | 2.69 1.326 | 4/29/2006 [ 12:30 PM 0 0.85
5/4/2006 | 6:10PM | 3.59 1.359 | 5/4/2006 6:25 PM 0 1.3
5/4/2006 | 7:40PM | 2.74 1.32 | 5/4/20086 750 PM | 4.21 1.7
6/17/2006 | 550 PM | 1.395 1.1561 | 6/17/2006 6:00 PM 0 0.82
6/17/2006 | 6:50 PM | 0.63 1.006 § 6/17/2006 6:55 PM 0 0.72

To convert the water level measurements collected from the level loggers into a flow

To represent the level to flow relationship for the 007B tributary, several regression

included as Appendix D.

y = 11.286x" - 28.13x* + 25.05x - 7.2465
where: y = flow rate, CFS

X = water level, ft.

y = 0.0856x>°%

where y = flow rate, CFS
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X = water level, ft.

fit. Therefore, the equation used to calcutate flow in the 007B tributary is:

estimate, a rating curve was developed for each branch of north tributary based on the data in
Table 1. The level versus flow data was plotted to determine the best fit curve through the data
for each stream using various regression techniques. Charts showing the data and the best fit
curves are It was determined that a trinomial
(y=a:x’+a,x’+ax+a,) yielded the best representation of the data set for the 006B tributary. The

equation used to calculate flow rate for the 006B tributary:

(curve fitting) methods were assessed. A power function was found to provide the best curve




4.0 Outfall 006/007 Monitoring

Storm water Outfalls 006 and 007 at EDCC are equipped with prefabricated flumes for

measurement of instantaneous flow rate. A 3 ft "H" flume is installed at Outfall 006, and a 4 ft
“HL" flume is installed at Outfall 007. One water level recording gauge was installed on each
flume. Each gauging station was equipped with a Global Water WL-15 water level logger which
was configured to record water level at five-minute intervals. The loggers were installed at each
of the gauging stations on March 2, 2005 and were removed from the EDCC facility June 17,
2006. Site visits were performed approximately every four to six weeks throughout the course
of the study to retrieve the stored data from the loggers, perform necessary maintenance,
minimize potential data loss due to equipment malfunction, and to ensure the loggers were
operating properly.

Water level data recorded by the instruments was used to determine instantaneous flow
rate using the flow vs. depth relationships developed by the U. S. Department of Agriculture as
published in their Handbook No. 224. Flume flow tables are provided in Appendix E.

9.0 Findings

5.1 Background Flow vs. Outfall Flow

Flow rates were measured and logged at storm water outfalls 006 and 007 at the EDCC
facility throughout the study. The storm outfalls are situated in the headwaters of the north
tributary; as discussed in the Plan (Section 4.0 addendum, 9/17/04), the background flow would
be determined by simuitaneously measuring total discharge of the north tributary and
subtracting measured discharges from the facility. The purpose of the study was to establish
the percentage volumetric contribution of plant storm water discharges to the total watershed
discharge exiting EDCC property. Therefore, storm water discharge flow was totalized on an
event basis and compared to the total background storm event flow in the tributary, as
estimated from the rating curves, to determine a total storm event flow ratio for each event
where a discharge occurred and reached the gauging stations at the property boundary.

A tota! of seventy-one storm discharge events were measured during the study. Flow

ratios were calculated by dividing the receiving stream flow (background flow} by the discharge

September 21, 2006 5



flow for storm water outfalls 006 and 007. A summary of the data used in the development of
the flow ratios is provided in Appendix F. Table 2 summarizes the flow rate ratios calculated
from the data. Ratios are calculated and presented seasonally (summer period and seasonal
period). The summer period is depicted July through October and the seasonal period as
November through June.

Several statistics were calculated from the flow ratios for each season and scenario.
These statistics included the mean, the median, the 25" percentile and confidence intervals
about the mean at the 80%, 90% and 95% level. The 25th percentile value is the point at which
75 percent of the data set is greater than it. That is, 75% of the ratios in the data set are
greater than the 25" percentile value for a given season and scenario. The median is
equivalent to the 50" percentile value, such that half the data is greater than it and half the data
is less than it. A confidence interval provides a statistical probability that a new set of data
(ratios in this case) will result in a mean value in the range of the interval. The lower confidence
interval for each probability basis is presented in Table 2 as it is the low side of the statistical
range of predicted means and thus the more conservative value. Table 2 does not provide an
exhaustive list of potential statistics that could be developed for regulatory use. However, the

table does provide those that would be most commonly used for permitting purposes.

Table 2. Storm event flow rate ratio summary, background flow. storm effiuent discharge.

Statistic 006 Seasonal 007 Seasonal 006 Summer' 007 Summer’
Lower 95% CI 53.6 15.0 0.00 0.00
Lower 90% ClI 61.0 17.4 0.14 0.00
Lower 80% ClI 69.5 20.1 0.53 0.00
Mean 98.7 29.4 1.7 3.5
Median 20.1 8.0 0.58 0.40
25%tile 9.2 4.0 0.42 0.31

' Zeros (0.00) appear or all slatistical resulls less than 0.01,

5.2 Acute/Chronic Aquatic Toxicity

The current NPDES storm water discharge iimits for Outfalls 006 and 007 at EDCC
include numeric values for cadmium, lead, and zinc that are based on the presumption that
7Q10 for the receiving stream (north tributary of Flat Creek) is zero; that is, the stream is
comprised of 100% storm effluent from EDCC. However, site-specific data has shown that
using the lower 95% confidence interval (53.6:1 Outfall 006, 15:1 Outfall 007) during the
seasonal (November — June) period, the tributary contains only 8.53% storm effluent associated
with industrial activity at EDCC. Cadmium, lead and zinc analytical data collected for the
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NPDES Permit application was used in a reasonable potential screen to determine the
minimum background to source flow ratio required to prevent instream acute and chronic

aquatic toxicity in the north tributary to Flat Creek. The screen results are shown in Table 3.

EDCC Outfalls 006/007.
008 (536) | 713 1 20177 | 2152
007 (15.0) 0.26 13.03 9.92

ble ctic Agquatic Toxici Scr esults

5.3 Total Dissolved Solids

The current NPDES Permit includes effluent limits for Total Dissoived Solids (TDS) for
Outfalls 006 and 007 based on limited instantaneous flow data for the storm water outfalls
available at the time the application was prepared. As a result of this study, seasonal period
storm water effluent flows as a ratio of background flow were determined and may be used
instead of the assumed 4 CFS background flow used in the water quality standard
implementation process in the following formula:

CoQe + CpQp < Cuge(Qet Qi)
where: C. = effluent concentration, mg/|
Q, = effluent flow, CFS
Cy, = background concentration, 67 mg/|
Qs = background flow, CFS
Cugs = Water Quality Standard concentration, 123 mgfl.

Substituting the seasonal period 95% CI background to source flow ratio for Outfalis 006

and 007 results in the appropriate TDS limit derivations shown in Table 4.

Table 4. TDS Limit Derivation, EDCC Qutfalls 006/007.

006 (53.6)
007 (15.0) 963.0
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6.0 Recommendations

The EDCC Storm Water Flow Study has successfully demonstrated that background
flow occurs in the north tributary to Flat Creek during storm water discharge events seasonally,
and that statistically conservative analysis of the ratio of background to source flows indicates
that the current NPDES Permit limits for certain parameters are not appropriate during the
November through June period. Thus, our recommendations are:

1. Eliminate all effluent limits for cadmium at Outfall 006 using the 95% CI ratio of
background-to-source for the period November through June. Current limits to remain
for July -~ October.

2. Revise the monthly average/daily maximum effluent limits for lead at Qutfall 006 to
139.1/279.0 ug/l using the 95% CI ratio of background-to-source for the period
November through June. Current limits to remain for July — October.

3. Revise the monthly average/daily maximum effluent limits for zinc at Outfall 006 to
2,198.1/4,409.9 ug/ using the 95% CI ratio of background-to-source for the period
November through June. Current limits to remain for July — October.

4. Revise the monthly average/daily maximum effluent limits for TDS at Qutfall 006 to
3,124/4,686 mg/ using the 95% CI ratio of background-to-source for the period
November through June. Current limits to remain for July — October.

5. Eliminate all effluent limits for cadmium, lead and zinc at Qutfall 007 using the 95% CI
ratio of background-to-source for the period November through June. Current limits to
remain for July — October.

6. Revise the monthly average/daily maximum effluent limits for TDS at Qutfall 007 to
963/1,444 mg/l using the 95% CI ratio of background-to-source for the period November
through June. Current limits to remain for July — October.

7. Revise the critical dilution and dilution series for Acute Biomonitoring at Qutfall 006
using the 95% Ci ratio of background-to-source for the period November through June.
Current dilutions to remain for July — Oclober.

8. Revise the critical dilution and dilution series for Acute Biomonitoring at Outfall 006
using the 95% Cl ratio of background-to-source for the period November through June.
Current dilutions to remain for July — October.
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Appendix A

Recorded Water Leveis and Flow Data
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Appendix B

Rainfall Data



_EDCC Ralnali Dats

alna Ratntad | RalnTall
2003 [inchas 2005 linchas 2005 |inchas
Date 8-Apr [R] 15-Jul 12
1-Jan §-Apr 16-Jul
Z.Jan 10-Apr I7-Jul
3-Jan 0.2 11-Apr 2 8-Jul Q.95
4-Jan 0 12-Apsr 2.07 19-Jul Q.41
&Jan 0 13-Apr 0 20-Jud 0
&Jan 0.3 14-Apr [] 21-Jul 0
7-Jan 1 15-Apr 0 22-Jul 0
&-Jan 18-Aps 23-Jul
$Jan 17-Apr 24-Jul
10-Jan (] 18-Apr [] 25-Jul [1]
11-Jan 0 18- [] 26-Jul [}
12-Jan [ 20-Apr [] 27-Jul 0
1}Jan 1.05 21-Apr ] 28-Jul 1.12
{4-Jan [1 2-Apr ] 28-Jul 0
15Jan I3-Apr 30-Jul
16-Jan 24-Apr 1-Jul
17-Jan 0 25-Apr [] -Au 0
18-Jan 1] 28-Apr 0.54 2-Augy ]
19-Jan 0 27-Apr 1] 3-Aui 0
20-Jan 0 28-Apr [} +Aup 1]
29-Jan 0 29-Ape [} 5Aug [}
22-Jan 10-Apr 8-Aup
| _2¥Jan 1-May T-Aup
| 24-Jan 0 2-May 0.07 8-Aug 1]
2%-Jan [] I-May [] -Aug Q
26-Jan [ +May [] 18-Aug Q
27-Jan 0 SMay 1] 11-Aug [{]
28380 | 0.3 &May [} 12-Aug a
28-Jan 7-M 13Aug
30-Jan &May 14-Aug
Ji-Jan 1.18 B-May 0.13 15 .13
1-Feb 0.07 10-Muy [] 18-Aug 0.2
2-Feb 8.53 My [] 17-Aug Q
3Fab ] -May [] 14-Aug [1]
4Fsb o W [ 19-Aug 0
5 Fab 4+Muy 20-Aug
&Feb 15-May 2{-Aug
7-Fsb .51 16May | 03 2hug | 022
&Fab 0.3 17-May [} | 2%Aug []
9-Feb [] 18-May Q | 24 0.3
10-Fab 0 19-May Q | _25-Aug 0
1-Fub [] 20-May Q 2% 0
Fald 1] 21-May IT-Aug
| _13-Fab pr 28-Aug
14Fab 0.0 23 ey [] TrAug | 1.04
15-Fab ] 24-Ma [] 38-Aug 0
18-Fab [1] 25-May 0.26 M-Aug 0
17-Feb ] 28-May ] 1-Sn) Q
18-Fab ] 27-May 0 2-Sap [1]
19-Fedy 28-May Sep
20-Feb 29-Mu 4-Sep
21-Fab 0.3 M-May Sep
22-Fab 0 H-May 0.58 6-Sep 0
2¥Fab [] 1-Jun [] | _T-Sep 0
24-Feb 0.58 2-Jun 0.03 | &Sep 0
25-Feb 0.03 IJun Q -G, 0
| 26-Fab 4-Jun 10-Sep
27Fab - Jun 11-Sep
28-Fab 0.07 | &Jdun [] 12-Sep 1]
1-klar 0 | _7~Jun 0 13-Sep 0
2-Mw o | 6-Jun 0.1 14-Sep 0
¥Mar 0.2 $Jun 0 15-Sap 0
4-Mar 0 10-Jun [] 5-Ssp 0.18
S-Mar 11-Jun |_17-Sa
&Mar 12-Jun B-Sep
T-Mar [] 13Jun [] 18-Sep []
&-Mar 0.1 d-Jun [] 20-Sep []
Mar .07 | 13-Jun ] 21-Sep Q
10-Mar 0.1 EJun [] 22-Sep ]
11-Mer 0 17-Jun ] 23-Sep ]
2-Mar 18-Jun | _24-Se)
}-Mar 19-Jun 25-Sep
4-Mar 20-Jun 0.28 26-8 2
15-Mar 21-Jun 0 27-Sep []
16-Mar 12-Jun 1] 28-Sep ]
17-Mar [] | _23-Jun 0 29-8ap 0.03
18-Mar 0 H-Jun [] M-Sep ]
18-Mar 25-Jun 1-Cct
20-Mar 26-Jun 2-Oct
21.-Mar 0.05 27-Jun [1] »Ocl []
22-Mar 0.72 28-Jun [1] 4+COct []
23-Mar [] 2-Jun 0 S0l 0
24-Mar ] 3-Jun ] 8-Cct []
25-Mar 1-Jul [] 7-Oct 0
26-Mar 2=Jul 8-Oct
27-Mar J-Jul *-Oct
28-Mar 0.38 A-Jul 10-Oct
Z§-Mar [] S-Jul 0 11-Oct ]
30-Mar [ 8-Jul 1.04 12-Dct ]
3-Mar [] T ul [] 13-0cl []
1-Apr 0.13 B-dul [] 14-Oct []
2-Apr SJul 13-Oct
Fapr 10-Jul 18-Oct
4-Apr [] 1H-Ju [] 17-Oct 0
e o ST W o
. u .
hﬂ&r a.07 1d-Jul 0-Oct []




EOCC Ralnfall Dala

Talnfa Talnfall | Ralnla
2005  |Inchas 2048 |inchas 2008 |Inches
21061 [] 26 Jan [] 4May 0
22-0c1 27-Jan L] SMay 1
2¥0ct 24-Jan & May
14-0cy ] Z%-Jan 7-May
15-O<t Q 3-Jan 035 & May 02
26-0ct 9 3M-Jan a 9-May 4.1
27-0ct a 1-Fab [] 10-May 0.3
16-0ct Q 2-Fab 0.3 11-May Q
B-Oct 3Fab 0 1Z-May 1]
30-Oct 4-Fah 13-May
1Ot '] 5-Feb 14-Muy
1-Nov .86 &Fab 0.25 15-pwy 0
2-Hov 0 I-Feb 9 16-May 0
3 Now 0 8-Feb L] 17-May [}
4 Nav Q #-Feb [] 18-May 0
S5-Nov 10-Feb L] 16-May Q
&-Mov 11-Fab 20-May
T-Nov [1] 12-Fab 29-May
B-MNov 1] 13-Feb 1.1 22-May []
$-Nov [1] 14-Fab 0 23-May [1]
10-Noy ] 15Feb | 0 [ZeMay | o
11-Nov [1] 18-Fab 0.9 25-Ma 0
12-Moy 17-Feb 0 26-May [)
13-Noy 18-Feb 27-May
14-Nav 0.76 19-Feb 28 May
15-Nov 0.1 20-Fab 0 20-Muy
18-Nov 0.1 21-Feb 0 30-May 0.1
17-Nov 2 22-Fab 0.08 M-Mey 1.75
18-Hov 2 2¥-Feb 0.07 t-dum 1]
19-Mov 24-Fab [1] edun []
20-Nov 25-Fab | __¥Hdun
21-Nov 0.07 2&-Fab 4-Jun
22-Mov '] 27-Fab 1.25 Jun 1]
23-Nov [] 28-Fab 1] &Jun []
24-Nov 1-Mar ] T-~Jun 1.1
25-Nov 2-Mar 0 &Jun 0
28-Nov A-Mar 0 8-Jun []
27-Mov 4-Mar 13-Jun
28-Nov 0.49 S-Mar 1t-tun
20-Hov 0 &Mor 0.1 Z-Jun 2
3-Nov '] T-Mar [1] 3Jun []
t-Dec Q & Mar [] | 14-Jun []
2-Dec '] 9-Mar ) 15-Jun 1}
ADac 10-Mar 0.4 18-Jun [}
4-Dec 9.5 11-Mar 17-Jun
-Dec 0 | _12-Mar
-Dec 0 [_13-Mar 0
-Dec [ 14-Mar 0.23
84-Dec 1.25 15-Mar []
9-Dac Q 165-Mar a
10-Dec 17-Mar []
11-Dac 18-Mar
12-Dac g 19-Mar
13-Dsc [ 2 Mar 2
14-Osc 0.02 21-Mar 0.37
15-Dag 0.3 Z2-Mar 0
16-Dac 0 23-Mar 0
17-Dec 24-Mar 0
18-Dec 25-Mar 0
19-Cec 0 26-Mar
20-Dec 0 27-Mur 0
21-Dac 0 28-Mar 0
22-Dac [} 29-Mar 1]
23-Dec 3-Mar 2
24-Dec I1-Mar []
25-Dec -Apr
B&-Dec | _2-Apr
77-Dec [1] | X 0.3
8-Dac 1] | & 0
t9-Dec 1] FApr 0
M-Dec [ &Apr 0
I-Onc | _T-Ape []
2008 & Apr
i-Jan 9 Apr
2-Jan 10-Apr ']
J-Jen '] 11-Apr ']
4-Jsn [] 12-Apr 1]
S-Jan 0 13%-Apr [
&Jan [] 14-Apr []
T-Jan | 15-Apr
&-Jan 16-Agr
f-Jan 0 _AT-Apr []
10-Jan 0.8 16-Apr L]
11-Jan 0.07 19-Apr 0
12-Jan 0 20-Apr L]
13Jen 0.18 21- 0.8
14-Jan 12-Apr
15-Jen 2¥-Apr
18-Jan a 24-Apr 0.85
17-Jan 0.72 25- [1]
18-Jan [] 28-Apr 0.43
18-Jan [ 27-Apr 0
20-Jan [} 28-Apr 0
21-Jan _2§-Apr
22Jun 30-Apr
23 Jen 2 t-May 1
24-Jan Q 2-May 0
25Jan 0 L-May [X]




Appendix 6

Flow Measurement Data Gollected in the Field



El Dorado Chemical date 3/2/2005 Start 1650
Stop 1600
Station;  006b EDCC
Waterbody Trib Level 0.78 logger
Crew: BJP / JJF
Width (ft): 3 Area:  0.65 Max Vel:  1.24
Flow {cfs).  0.67 Velocity:  0.90 Min Vel; 0
0.5 0.5 02 1.24 0.1 0.124 0.6 0.12
1 0.5 0.2 1.22 0.1 0.122 0.6 0.12
1.5 0.5 0.4 1.24 0.2 0.248 06 0.25
2 0.5 0.2 0.98 0.1 0.098 0.6 0.10
25 0.5 0.2 0.73 0.1 0.073 0.6 0.07
3 0.5 0.1 0 0.05 0 0.6 0.00
0 0 0.6 0.00
0 0 0.6 0.00
0 0 0.6 0.00
0 0 0.6 0.00




El Dorado Chemical date 3/29/2005 Start 1300

Stop 1315

Station.  006b EDCC

Waterbody Trib Level

Crew: AAS / JJF

Width (ft). 3.5 Area: 1.0395 Max Vel: 1.7

fFlow (cfs):  0.93 Velocity:  0.70 Min Vel 0
0.35 0.35 0.2 0.17 0.07 0.0119 0.6 0.01
0.7 0.35 0.3 1.2 0.105 0.126 0.6 0.13
1.05 0.35 0.32 1.3 0.112 0.1456 0.6 0.156
1.4 0.35 0.35 1.7 0.1225 | 0.20825 0.6 0.21
1.75 0.35 0.45 1.5 0.1575 | 0.23625 0.6 0.24
2.1 0.35 0.5 0.8 0.175 0.14 0.6 0.14
2.45 0.35 0.5 0.35 0.175 0.06125 0.6 0.06
2.8 0.35 0.25 0 0.0875 0 0.6 0.00
3.15 0.35 0.1 0 0.035 0 0.6 0.00
3.5 0.35 0 0 0 0 0.6 0.00




El Dorado Chemical date 3129:2005 Start 1315

Stop 1320
Station:  007b EDCC
Waterbody Trib Lavel (.86
Crew: AAS /JJF
Width {ft): Arga:  1.57 Max Vel:

Flow (cls): 0.05 Velocity: 0.03 Min Vel

Station 007b EDCC Hlows through a 247 diameter pipe at low velocity
The foilowing calculations are partialty full round cress sections {Page 363, Mott}.

A= ((8-sin@)D° V8
fory<Diz2 ©=1-2sin’ [1-(2y/D))
for y»D:2 6=+ 25in” [(2y/D) - 1)

D= 2 ft

¥= 11t

V= 0.03 ft/s

= 3.14 radians
A= 1.57 1*2

Q= 0.047 CFS

A = ((6-5inB)D* V8
for y<Df2 @ =1 - 2sin"' [1-{2y/D}]
fory>D/2 6=+ 2sin” [(2y/D) - 1)



El Dorado Chemical date 1123/2006
Station:  006b EDCC
Waterbody Trib
Crew: SKH { JJF
Width (ft}: 4.5 Area: 1.6 Max Vel  0.35
(Flow (cfs):  0.35 Velocity:  0.16 Min Vel: 0

Start
Stop

Level

1735
1742

1 0.5 0.3 0.3 0.15 0.045 0.6 0.05
1.5 0.5 0.5 0.33 0.25 0.0825 0.6 0.08
2 0.5 0.6 0.14 0.3 0.042 0.6 0.04
2.5 0.5 0.6 0.35 0.3 0.105 0.6 0.11
3 0.5 0.5 0.26 0.25 0.065 0.6 0.07
3.5 05 0.4 0.04 0.2 0.008 0.6 0.01
4 0.5 0.1 0 0.05 0 0.6 0.00
4.5 0.5 0 0 0 0 0.6 0.00




El Dorado Chemical date 1/23/2006

Station:  Q07b EDCC

Waterbody Trib

Crew: SKH / JJF

Width (ft}: 3 Area: 0.6 Max Vel:  0.85
Flow (cfs}):  0.40 Velocity:  0.66 Min Vel:  0.51

Slart
Stop

Level

1745
1750

0.5 02 0.51 0.1 0.051 0.05

1.5 0.5 0.2 0.85 0.1 0.085 0.6 0.0v
2 0.5 0.3 0.69 0.15 0.1035 0.6 0.10
2.5 0.5 0.2 0.85 0.1 0.095 0.6 0.10
3 0.5 0.2 0.55 0.1 0.055 0.6 0.06




Et Dorado Chemical date 2/24/2006 Start 1305
Stop 1310
Station:  006b EDCC
Waterbody Trib Level
Crew: SKH/ JJF
Width (ft): 2.8 Area:  0.25 Max Vel:]| 0.15
Flow (cfs):  0.11 Velocity:  0.38 Min Vel: 0
0.5 0.5 0.1 0.7 0.05 0.035 0.6 0.04
1 0.5 0.1 0.15 0.05 0.0075 0.6 0.01
1.5 0.5 0.1 0.7 0.05 0.035 0.6 0.04
2 0.5 0.1 0.7 0.05 0.035 0.6 0.04
2.5 0.5 0.1 0 0.05 0 0.6 0.00
2.8 0.3 0 0 0 0 0.6 0.00




El Dorade Chemical dale 2/24/2006
Station:  007b EDCC

Waterbody Trib

Crew: SKH / JJF

Width (ft): 3.8 Area:  0.55 Max Vel 0.1
{Flow (cfs):  -0.09 Velocity:  0.03 Min Vel 0

Start 1255
Stop 1300
Level

0.5 0.01 0.1 0.001
1.5 0.5 0.2 0.01 0.1 0.001 0.6 0.00
2 0.5 0.2 0.05 0.1 0.005 0.6 0.1
2.5 0.5 02 0.1 0.1 0.0 0.6 0.01
3 0.5 0.2 0.02 0.1 0.002 0.6 0.00
38 0.8 0 0 0 0 0.6 0.00

note: measured flow with 006b flow. Subtracted 006b(0.113) from 007b total ¢fs{0.019)



El Dorado Chemical date 3/2/2005 Start 1600
Stlop 1610
Station:  007b EDCC
Waterbody Trib Level 0.86
Crew: BJP / JJF
Width (ft): 2 Area: 045 Max Vel:  0.05
'Flow (cfs).  0.02 Velocity:  0.03 Min Vel: 0

1 05 0.4 0.05 0.2 0.01 0.6
5 0.5 0.2 0.05 0.1 0.005 0.6 0.01
2 05 0.1 0 0.05 0 0.6 0.00




E! Dorado Chemical date 3/20/2006 Start 1215
Stop 1220
Station:  007b EDCC
Waterbody Trib Level
Crew: SKH / JJF
Width (ft); 9 Area: 6.4 Max Vel, 3,37
fFlow (cfs):  10.32 Velocity:  2.07 Min Vel:  0.25
1 1 0.2 0.59 0.2 0.118 0.6 0.12
2 1 0.4 2.19 0.4 0.876 0.6 0.88
3 1 0.6 275 0.6 1.65 0.6 1.65
4 1 0.9 3.37 0.9 3.033 0.6 3.03
5 1 0.9 3.29 0.9 2.961 0.6 2.96
6 1 1 2.7 4 27 0.6 2.70
7 1 1 2.55 1 2.55 0.6 2.55
8 1 0.7 0.94 0.7 0.658 0.6 0.66
9 1 0.7 0.25 0.7 0.175 0.6 0.18

note: measured flow with 006b flow. Subtracted 006b(4.398) from 007b tolal ¢fs{14.721)



El Dorado Chemical date 3/20/2006 Start 1226

Stop 1231
Station:  006h EDCC
Waterbody Trib Level
Crew; SKH/ JJF
Width {ft): 5.3 Area: 2.6 Max Vel 2.86

Flow {cfs).  4.40 Velocity: 1.18 Min Vet 0




Ei Dorado Chemical date 4/25/2006 Start 1320
Stop 1330
Station:  006b EDCC
Waterbody Trib Level
Crew: SKH/ JJF
Width (ft): 3.7 Area:  0.85 Max Vel:  1.45
fFlow (cfs):  0.88 Velocity:  1.00 Min Vel:  0.51
0 0 0.2 0.47 0 0 0.6 0.00
0.5 0.5 0.2 0.72 0.1 0.072 0.6 0.07
1 0.5 0.3 0.93 0.15 0.1395 0.6 0.14
1.5 0.5 0.3 1.21 0.15 0.1815 0.6 0.18
2 0.5 0.3 1.45 0.15 0.2175 0.6 0.22
2.5 0.5 0.2 1.05 0.1 0.105 0.6 0.11
3 0.5 0.2 1.15 0.1 0.115 0.6 0.12
3.5 0.5 0.2 0.51 0.1 0.051 0.6 0.05




El Dorade Chemical date 4/29/2006
Station:  006b EDCC

Waterbody Trib

Crew: BJP/JB

Width (ft): 4.5 Area; 175 Max Vel: 22
fFiow (cfs):  2.69 Velocity:  1.31 Min Vel: 0

Slart
Stop

Level

1220
1225

1.2 staff

1.5 0.5 0.5 2.2 0.25 0.55 0.6 0.55
2 0.5 0.5 2.1 0.25 0.525 0.6 0.53
2.5 0.5 0.5 1.6 0.25 0.4 0.6 0.40
3 0.5 0.5 1.46 0.25 0.365 0.6 0.37
3.5 0.5 0.3 1.05 0.15 0.1575 0.6 0.16
4 0.5 0.2 0.61 0.1 0.061 0.6 0.06
4.5 0.5 0.1 0 0.05 0 0.6 0.00




E! Dorado Chemical date 4/29/2006
Station:  006b EDCC
Waterbody Trib
Crew: BJP/JB
Width (ft): 4 Area: 1.3 Max Vel:  1.87
fFlow (cfs): 1.72 Velocity:  1.17 Min Vel, 0.4

Start
Stop

Level

1040
1045

1.05 staff gage

0.2

1.5 1.87 . 0.374 .
2 0.5 0.5 1.77 0.26 0.4425 0.6 0.44
2.5 0.5 0.4 1.32 0.2 0.264 06 0.26
3 0.5 0.3 1.05 0.15 0.1575 0.6 0.16
3.5 0.5 0.2 0.73 0.1 0.073 0.6 0.07
4 0.5 a1 0.7 0.05 0.035 0.6 0.04




El Dorado Chemical date 4/29/2006 Start 1050

Stop 1055
Station:  007b EDCC
Waterbody Trib Level 0.65
Crew; BJP/JB
Width (ft): 4.5 Area: 1.3 Max Vel:  1.47
[Flow (cfs): 1.70 Velocity: 1.16 Min Vel 0

1 0.5 03 1.39 0.15 0.2085 0.6 0.21
1.5 0.5 0.4 1.46 0.2 0.292 0.6 0.29
2 0.5 0.4 1.35 0.2 0.27 0.6 0.27
2.5 0.5 0.4 1.47 0.2 0.284 0.6 0.29
3 0.5 0.3 1.36 0.15 0.2025 0.6 0.20
3.5 0.5 0.3 1.34 0.15 0.201 0.6 0.20
4 0.5 0.1 0.86 0.05 0.043 0.6 0.04
4.5 0.5 0.1 0 0.05 0 0.6 0.00

007b= (007b+006b)-006b
007b= -0.020
007b= 0



El Dorado Chemical date 4/29/2006 Start 1230
Stop 1235
Station:  007b EDCC
Waterbody Trib Level 0.65
Crew: BJP/JB
Width (fl): 5 Area;  1.85 Max Vel:  1.74
Flow (cfs):  2.52 Velocity:  1.13 Min Vel; 0
0.5 0.5 0.1 0 0.05 0 0.6 0.00
1 0.5 0.3 1.05 0.15 0.1575 0.6 0.16
1.5 0.5 0.4 1.61 0.2 0.302 0.6 0.30
2 0.5 0.5 1.74 0.25 0.435 0.6 0.44
2.5 0.5 0.5 1.6 0.25 0.4 0.6 0.40
3 0.5 0.5 1.58 0.25 0.395 0.6 0.40
3.5 0.5 0.5 1.44 0.25 0.36 0.6 0.36
4 0.5 0.4 1.35 0.2 0.27 0.6 0.27
4.5 0.5 0.4 1.01 0.2 0.202 0.6 0.20
5 0.5 0.1 0 0.05 0 0.6 0.00

007b= (007b+006b)-006b

007b=
007b=

-0.170
0

flow is a ¢ bmatnon of 006b and 007b




El Dorado Chemical date 5/4/2006 Start 1950
Stop 2000
Station:  007b EDCC
Waterbody Trib Level 1.7 at logger
Crew: JBB/JJF
Width (ft): 6 Area:  3.55 Max Vel: 2.4
fFlow {cfs):  4.21 Velocity:  1.66 Min Vel 0
0.5 0.5 0.6 0.85 0.3 0.285 0.6 0.29
1 0.5 0.5 1.85 0.25 0.4625 0.6 0.46
1.5 0.5 0.8 2.24 0.4 0.896 0.6 0.90
2 0.5 0.9 2.4 0.45 1.08 0.6 1.08
2.5 0.5 1 2.31 0.5 1.155 0.6 1.16
3 0.5 1 2.09 0.5 1.045 0.6 1.05
3.5 0.5 0.9 213 0.45 0.9585 0.6 0.96
4 0.5 0.6 1.65 Q.3 0.495 0.6 0.50
4.5 0.5 0.4 1.48 0.2 0.296 0.6 0.30
5 0.5 0.2 1.58 0.1 0.158 0.6 0.16
5.5 0.5 0.2 1.19 0.1 0.119 0.6 0.12
6 0.5 0.1 0 0.05 0 0.6 0.00
: L i ' ey 4.213 6.95

note: measured flow with 006b flow. Subtracted 006b(2.737) from 007b total cfs{6.95)




El Dorado Chemical date 5/4/2008
Station:  006b EDCC
Waterbody Trib
Crew; JBB/JJF
Width (ft): 4.5 Area: 1.8 Max Vel: 243
IFlow (cfs). 2.74 Velocity: 1.22 Min Vel; 0

Start
Stop

Level

1940
1950

1.3 at logger

0.5 0.6 1.73 0.3 0.519 0.6 0.52

1.5 0.5 0.6 2.43 0.3 0.729 0.6 0.73
2 0.5 0.5 1.82 0.25 0.455 0.6 0.46
2.5 0.5 0.5 1.34 0.25 0.335 0.6 0.34
3 0.5 0.5 1.23 0.25 0.3075 0.6 0.31
35 0.5 0.3 0.68 0.15 0.102 0.6 0.10
4 0.5 0.2 0.53 0.1 0.053 0.6 0.05
4.5 0.5 0 0 0 0 0.6 0.00




El Dorado Chemical date 5/412006 Start
Stop
Station:  007b EDCC
Waterbody Trib Level 1.3 at logger
Crew: JBB/JJF
Width (ft): 5.5 Area:  1.95 Max Vel:  2.14
fFlow {cfs): -0.09 Velocity:  1.49 Min Vel:  1.03
0.5 0.5 0.4 1,08 0.2 0.216 0.6 0.22
1 0.5 0.4 1.69 0.2 0.338 0.6 0.34
0.5 0.4 2.02 0.2 0.404 0.6 0.40
0.5 0.5 2.14 0.25 0.535 0.6 0.54
0.5 0.8 2.08 0.3 0.624 0.6 0.62
0.5 0.5 2.11 0.25 0.56275 0.6 0.53
0.5 0.5 1.89 0.25 0.4725 0.6 0.47
0.5 0.3 1.66 0.15 0.249 0.6 0.25
0.5 0.2 1.03 0.1 0.103 0.6 0.10
0.5 0.1 0.67 0.05 0.0335 0.6 0.03
3.50

note; measured flow with 006h flow. Subtracted 006b(3.597) from 007b totat cfs(3.5)




El Dorado Chemical date 5/4/2006 Start 1810
Stop 1820
Station:  006b EDCC
Waterbody Trib Level 1.4 at logger
Crew: JBB/JJF
Width (ft): 5 Area: 215 Max Vel 2.4
'Flow (¢fs).  3.60 Velocity:  1.26 Min Vel 0




El Dorado Chemical date 6/17/2006
Station: 007b EDCC
Waterbody Trib
Crew: SKH/BJP
Width (ft); 3.5 Area: 2 Max Vel:  0.85
fFlow (cfs):  -0.25 Velocity: 0.49 Min Vel 0

Start
Stop

Level

1800
1805

0.82 at logger

1 0.5 0.8 0.58 0.4 0.232 0.6 0.23
1.5 0.5 0.8 0.63 0.4 0.252 0.6 0.25
2 0.5 0.6 0.6 03 0.18 0.6 0.18
2.5 0.5 0.6 0.65 0.3 0.196 0.6 0.20
3 0.5 0.4 0.36 0.2 0.072 0.6 0.07
3.5 0.5 0.1 0 0.05 0 0.6 0.00
t -0.251

note; measured flow with 006b flow. Subtracted 006b{1.395) from 007h total cfs(1.14)



El Dorado Chemical date 6/17/2006
Station:  007h EDCC
Waterbody Trib
Crew: SKH/BJP
Width {ft): 3.5 Area: 1.54 Max Vel:  0.36
(Flow (cfs): -0.18 Velocity:  0.25 Min Vel 0

Start
Stop

Level

1855
1900

0.72 atlogger

0.5

07

0.35

0.34 0.118 0.12

1.5 0.5 0.7 0.35 0.35 0.1225 0.6 .12
2 0.5 0.4 0.36 0.2 0.072 0.6 0.07

2.5 0.5 0.4 0.32 0.2 0.064 0.6 0.06
3 0.5 0.2 0.13 0.1 0.013 0.6 0.01

3.4 0.4 0.1 0 0.04 0 0.6 0.00

note: measured flow with 006b flow. Subtracted 006b(0.63) from 007b total cfs{0.47)

0.47



El Dorado Chemical date 6/17/2006
Station.  006b EDCC
Waterbody Trib
Crew: SKH/BJP
Width (ft): 4 Area: 1.25 Max Vel 1.77
(Flow (cfs): 1.40 Velocity:  0.92 Min Vel: 0

Start
Stop

Level

1750
1755

1.1 atlogger

0.5 0.3 0.63 0.15 0.0945 0.6 0.09

1.5 0.5 0.4 1.27 0.2 0.254 0.6 0.25
2 0.5 0.4 1.14 0.2 0.228 0.6 0.23

2.5 0.5 0.5 1.08 0.25 0.27 0.6 0.27
3 0.5 0.4 1.77 0.2 0.354 0.6 0.35

3.5 0.5 0.3 1.2 0.15 0.18 0.6 0.18
4 0.5 0.1 0.29 0.05 0.0145 0.6 0.01




El Dorado Chemical date 6/17/2006
Station:  006b EDCC
Waterbody Trib
Crew: SKH/BJP
Width (ft): 3.5 Area: 0.8 Max vel:  1.54
(Flow (cfs):  0.63 Velocity:  0.70 Min Vel 0

Start
Stop

Level

1850
18355

1.00 at logger

0.5

0.3

1.11

0.15 0.1665 0.17

1.5 0.5 0.3 0.71 0.15 0.1065 0.6 0.11
2 0.5 0.3 0 0.15 0 0.6 0.00
2.5 0.5 0.3 1.54 0.15 0.231 0.6 0.23
3 0.5 0.2 0.96 0.1 0.098 0.6 0.10
3.5 0.5 0.1 0 0.05 0 0.6 0.00




Appendix D

Rating Gurves



Rating curves developed from field data.
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Appendix E

USDA Fiume Tables



006
3ft H flume
FLOW | FLOW
H, ft MGD CFS

0.01] 0.0006] 0.0009]
0.02] 0.0014] 0.0022
0.03] 0.0029] 0.0045
0.04] 0.0047] 0.0073
0.05] 0.0068] 0.0105
0.06] 0.0092] 0.0142
0.07] 0.012] 0.0186]
0.08] 0.0151] 0.0234
0.09] 0.0188] 0.0288]

0.1] 0.0224] 0.0347
0.11] 0.0263] 0.0407]
0.12] 0.0304] 0.0470]
0.13] 0.0348] 0.053§
0.14] 0.0394] 0.0610]
0.15]  0.0443] 0.0685
0.16] 0.0495] 0.0768]
0171  0.055] 0.0851
0.18] 0.0807] 0.0939
0.19] 0.0667] 0.1032

02] 0.073] 0.1129
0.21] 0.0795] 0.1230]
0.22] 0.0866] 0.1340]
0.23] 0.0937] 0.1450]
0.24] 0.1008] 0.1559]
0.25] 0.1086] 0.1680]
0.26] 0.1163] 0.1799
0.27] 0.1247] 0.1929]
0.28] 0.1338] 0.2070
0.29] 0.1442{ 0.2231

0.3] 0.1512] 0.2339)
0.31] 0.1609] 0.2489|
0.32] 0.1706] 0.2639|
0.33]  0.181] 0.2800|
0.34 0.1913] 0.2960|
0.35] 0.2016] 0.3119
0.36] 0.2126] 0.3289
0.37] 0.2243] 0.3470]
0.38] 0.2359] 0.3650
0.39] 0.2475] 0.3829

0.4] 0.2598] 0.4019]
0.41] 0.2721] 0.4210]
0.42]  0.285] 0.4409|
0.43] 0.2986] 0.4620]
0.44] 0.3122] 0.4830]

007

4ft HL flume

[ FLOW ] FLOW

H, ft MGD CFS
0.01]  0.001] 0.0015
0.02] 0.003] 0.0046
0.03] 0.0078] 0.0121
0.04] 0.0129] 0.0200
0.05] 0.0187] 0.0289]
0.06] 0.0252] 0.0390
0.07] 0.0323] 0.0500
0.08] 0.0401] 0.0620
0.09{ 0.0485] 0.0750]
0.1] 0.0575] 0.0890]
0.11] 0.0666] 0.1030
0.12] 0.0769] 0.1190
0.13] 0.0873] 0.1351
0.14] 0.0982] 0.1519|
0.15] 0.1099] 0.1700
0.16] 0.1228] 0.1900
0.17] 0.1364] 0.2110]
0.18] 0.1498] 0.2319|
0.19] 0.1648] 0.2550]
0.2] 0.1797] 0.2780]
0.21] 0.1952] 0.3020]
0.22] 0.2113] 0.3269]
0.23] 0.2275] 0.3520]
0.24] 0.2443] 0.3780]
0.25] 0.2618] 0.4050]
0.26] 0.2805] 0.4340]
0.27] 0.3005] 0.4649]
0.28] 0.3212] 0.4969]
0.29] 0.3425] 0.5299}
0.3] 0.3652] 0.5650]
0.31] 0.3878] 0.6000]
0.32] 0.4104] 0.6349]
0.33]  0.433] 0.6699]
0.34] 0.4556] 0.7049|
0.35] 0.4783] 0.7400]
0.36] 0.5041] 0.7799)]
0.37 0.53]  0.8200]
0.38] 0.5558] 0.8599]
0.39] 0.5817] 0.8999]
0.4] 0.6075] 0.9399]
0.41] 0.6347] 0.9819]
0.42] 0.6657] 1.0299]
0.43] 0.698] 1.0799|
0.44] 0.7239] 1.1199]




006
3ft H flume

FLOW | FLOW

H, ft MGD cFs |
0.45] 0.3257] 0.5039|
0.46| 0.34]  0.5260]
0.47] 0.3548] 0.5489|
0.48] 0.3697] 0.5720]
0.49] 0.3852{ 0.5959)]
0.5] 0.4007} 0.6199]
0.51] 0.4162] 0.6439]
0.521 0.4324] 0.6690
0.53] 0.4492] 0.6950
0.54] 0.466] 0.7209]
0.55] 0.4834] 0.7479)
0.56] 0.5009] 0.7749|
0.57] 0.519] 0.8029|
0.58] 0.5377] 0.8319}
0.59] 0.5565] 0.8610}
0.6] 0.5752] 0.8899]
0.61] 0.5946] 0.9199]
0.62] 0.8146] 0.9508
0.63] 0.6347] 0.9819]
0.64] 0.6553] 1.0138]
0.65] 0.6767] 1.0469]
0.66] 0.698] 1.0799]
0.67] 0.7193] 1.1128
0.68] 0.7413] 1.1469
0.69] 0.7639] 1.1818
0.7] 0.7885] 1.2199]
0.71] 0.8079] 1.2499]
0.72] 0.8337] 1.2898
0.73] 0.8596] 1.3299
0.74]  0.879] 1.3599
0.75] 0.9048] 1.3998]
0.76] 0.9307] 1.4399)
0.77] 0.9565] 1.4798]
0.78] 0.9824] 1.5199
0.79] 1.008] 1.5595)
0.8] 1.034] 1.5997
0.81 1.066] 1.6492
0.82] 1.092] 1.6894
0.83] 1.118] 1.7297
0.84 1.15] 1.7792
0.85] 1.176] 1.8194
0.86) 1.202] 1.8596
0.87]  1.234] 1.9091
0.88]  1.267] 1.9602

007
4ft HL flume
FLOW | FLOW
H, ft MGD CFS

0.45{ 0.7562] 1.1699
0.46] 0.7885] 1.2199]
0.47( 0.8208] 1.2699]
0.48{ 0.8531] 1.3198
0.49] 0.8854] 1.3698

0.5] 0.9177] 1.4198
0.51] 0.9565] 1.4798
0.52] 0.9888] 1.5298
0.53}  1.028] 1.5904
0.54 1.06] 1.8399
0.55] 1.009] 1.7003]
0.56] 1.137] 1.7591
0571 1.176] 1.8194]
0.58] 1.215] 1.8797
0.59]  1.254] 1.9401

0.6 1.299] 2.0097
0.61 1.338] 2.0700]
0.62] 1.383] 2.1396¢]
0.63] 1.428] 2.2093]
0.64] 1.474] 2.2804
0.65] 1.519] 2.3500]
0.66] 1.564] 2.4197
0.67] 1.609] 2.4893
0.68] 1.655] 2.5605
0.69] 1.706] 26394

071 1.751] 2.7090
0.71 1.803] 2.7894
0.72] 1.855] 2.8699]
0.73]  1.907] 2.9503
0.74] 1.958] 3.0292
0.75 2.01]  3.1097
0.76] 2.062] 3.1901
0.77 2.12] 3.2799]
0.78] 2.172] 3.3603]
0.79] 2.223] 3.4392)

0.8] 2.281] 3.5289]
0.81] 2.333] 3.6094
0.82] 2.391] 3.6991
0.83] 2.449] 3.7888
0.84] 2.508] 3.8801
0.85] 2.572] 3.9791
0.86] 2.637] 4.0797
0.87] 2.702] 4.1803]
0.88) 2.766] 4.2793)




006
3ft H flume
FLOW | FLOW
H, ft MGD CFS

0.89] 1.293] 2.0004
0.9] 1.325] 2.0499|
0.91 1.357] 2.0994
0.92 1.39] 2.1505
0.93] 1.422] 2.2000
0.04] 1.454] 22495
0.95] 1.486] 2.2990|
0.96] 1.519] 2.3500]
0.971 1.558] 2.4104
0.98 1.59] 2.4599
0.09] 1.622] 2.5094
1 1.661] 2.5697
1.01 1.693] 2.6192
1.02] 1.732] 2.6796
1.03) 1.764] 2.7201
1.04] 1.803] 2.7894
1.05]  1.842] 2.8498
1.06] 1.881 29101
1.07 1.92] 2.9704
1.08]  1.958] 3.0292
1.09]  1.997] 3.0896|
1.1 2.036] 3.1499]
111 2.075] 3.2102
112}  2.113]  3.2690]
1.13)  2.159] 3.3402
1.14]  2.197] 3.3990|
1.15]  2.236] 3.4593)
1.16] 2281 3.5289
1.47]  2.327] 3.6001
1.18]  2.365] 3.6589]
119  2.411]  3.7301
1.2]  2.456] 3.7997
1.21 2.501] 3.8693
1.22] 2.548] 3.9389]
1.23]  2.592] 4.0101
1.24]  2.637] 4.0797
1.25] 2682] 4.1493
1.26]  2.734] 4.2298
127  2.779] 4.2994
128] 2.824] 4.3690
120] 2.876] 44495
1.3]  2.928] 4.5299]
1.31 2.973] 4.5995]
1.32]  3.025] 4.6800|

007
4ft HL flume
FLOW | FLOW
H, ft MGD CFS

0.89] 2.831] 4.3798
09] 2.895] 4.4789
0.91 2.96] 4.5794
0.92] 3.025] 4.6800|
0.93] 3.096] 4.7898
0.94] 3.167] 4.8997
0.95] 3.238] 5.0095]
0.96] 3.309] 5.1194
0.97 3.38] 5.2292
0.98] 3.451] 5.3390]
0.99] 3.522] 5.4489]
| 3593] 5.5587
1.01] 3.671] 5.6794
1.02]  3.749] 5.8001
1.03] 3.826] 59192
1.04]  3.904] 6.0399]
1.05]  3.981] 6.1590}
1.08]  4.059] 6.2797
1.07]  4.136] 6.3988
1.08]  4.214] 6.5195
1.09]  4.291] 6.6386
1.1 4.369] 6.7593
111 4.453] 6.8892
1.12]  4.537] 7.0192
1.13]  4.621} 7.1491
1.14]  4.705] 7.2791
1.15]  4.789] 7.4091
1.168]  4.873] 7.5390]
117} 4.957] 7.6690]
1.18]  5.041] 7.7989
1.19]  5.125] 7.9289]
1.2] 5209 8.0588]
1.21 5.3] 8.1996}
1220  5397] 8.3497
1.23]  5.494] 8.4998|
1.24 5.50] 8.6483)
125 5.687] 8.7984
1.26]  5.748] 8.8927
1.27] 5.881] 9.0985]
1.28]  5.087] 9.2625|
1.20] 6.075] 9.3986]
1.3]  6.172] 9.5487
1.31]  6.269] 9.6988
1.32] 6.398] 9.8983




006
3ft H flume
FLOW | FLOW
H, ft MGD CFS

1.33]  3.076] 4.7589]
1.34] 3.128] 4.8393
1.35] 3.18] 4.9198
1.36] 3.232] 5.0002
1.37] 3.283] 5.0791
1.38]  3.335F 5.1596
1.39] 3.387] 5.2400]

14  3.445] 5.3298
1.41 3.496] 5.4087
1.42] 3.555] 5.4999
1.43]  3.606] 5.5788]
1.44] 3.665| 5.6701
1.45] 3723 5.7599]
1.46] 3.774] 5.8388
147 3.833] 5.9300|
1.48] 3.801] 6.0198
1.49] 3.949] 6.1095

1.5) 4.007{ 6.1992
1.51 40721 6.2098
1.52 413 6.3895
1.53] 4.188] 6.4793]
1.54] 4.253] 6.5798
1.55] 4.311 6.6695]
1.56] 4.375] 6.7686]
1.57| 4.44]  6.8691
1.58] 4.498] 6.9589|
1.59] 4.563] 7.0594

1.6] 4.628] 7.1600]
1.61 4,692 7.2590]
1.62] 4.757] 7.3596]
1.63] 4.828] 7.4694
1.64] 4892 7.5684]
1.65] 4.957] 7.6690
1.66] 5.028] 7.7788
167] 5.003] 7.87%4
1.68] 5.164] 7.9892
1.69] 5.235] 8.0991

1.7 53] 8.1996
1.71 5371 8.3095
1.72] 5.442] 8.4193

007
4ft HL flume
FLOW | FLOW

H, ft MGD CFS

1.33] 6.528] 10.0995

1.34] 6.592] 10.1985

1.35]  6.722] 10.3996|

1.36] 6.786] 10.4986]

1.37] 6.915] 10.6982

1.38 6.98] 10.7988

1.39]  7.109] 10.9983

1.4 7.239] 11.1995]

1.41 7.368] 11.3990|

1.42]  7.497] 11.5086

1.43]  7.562] 11.6992

1.44]  7.691] 11.8987]

1.45 7.82] 12.0983

1.48]  7.949] 12.2979

1.47]  8.014] 12.3985

1.48]  8.143] 12.5980|

1.49]  8.273] 12.7992

151  8.402] 12.9987

1.51 8.531] 13.1989)

1.52] 8.596] 13.2989|

1.53]  8.725] 13.4984

1.54] 8.854] 13.6980]

1.55] 8.984] 13.8991

166}  9.113] 14.0087

1.57)  9.242{ 14.2983|

1.58]  9.371] 14.4979|

1.59]  9.501] 14,6990|

1.6 9.63] 14.8986

1.61 9.759] 15.0981

1.62] 9.888] 15.2977

1.63] 10.02] 15.5019|

1.64] 10.15] 157031

1.65] 10.28] 15.9042

1.66] 10.47] 16.1981

1.67] 10.6] 16,3993

1.68] 10.73] 16.6004

1.69] 10.86] 16.8015

1.71  10.99] 17.002¢6]

1.71 11.12] 17.2038]

1.72]  11.258] 17.4049}




Appendix F

Flow Event Summary Data



CALC TOT 006 006 007 007 EVENT  EVENT

EDCC BG EVENT FLOW EVENT FLOW EVENT RATIO RATIO

Date / Time CFS CF CFS CF CFS CF BG/006  BG/OO7
3/3/0514:49 0.57 26.82 0.0105 3.62 0.0015 1.62 1.00 742 16.51
3405759 034 542 0.0073 0.08 0.2110 062 2.00 67.76 8.76
3/8/0514:49  0.58 59.73 0.0045 0.66 0.0000 0.37 3.00 91.00 162.48
3/9/0617:14 054 77.08 0.0073 7.06 0.0046 6.24 4.00 10.92 12.35
3/10/06 9:39  0.55 26.39 0.0073 0.24 0.0015 460 5.00 111.39 573
3/22/0510:56  0.92 311.90 0.0347 22,93 0.0046 34.84 6.00 13.60 8.95
3/28/0510:31  0.63 32.21 0.0105 0.58 0.0015 505 7.00 55.91 6.38
4/1/05 5:55  0.57 J1.94 0.0009 1.36 0.0200 348 8.00 23.42 8.18
4/6/05 14:55 0.56 80.49 0.0009 2.43 0.0015 26.74 9.00 33.06 3.01
48105 16:50 0.37 21.20 0.0008 0.13 0.0200 1.13 10.00 160.86 18.72
4/12/0512:45 1.1 2501.81 0.0022 323.35 0.0289 563.91 11.00 7.74 4.44
4/26/05 18:40 0.63 58.49 0.0045 9.49 0.0121 21.90 12.00 6.16 2.67
5/5/0617:20 0.54 30,95 0.0009 0,96 0.0121 1.09 13.00 32.36 28.38
5(10/05 17:30  0.43 26.65 0.0009 0.97 0.0200 1.92 14.00 27.49 13.87
5(14/05 20:21 0.53 2009 0.0009 2.57 0.0620 8.12 15.00 7.82 2,47
5/16/0517:31 0.40 40,56 0.0022 1.15 0.0289 3.23 16.00 35.40 12.54
5/19/0517:51 049 25.59 0.0009 6.86 0.0200 3.17 17.00 37 8.07
5/25/05 4:16  0.46 21.97 0.0009 12.44 0.0500 6.01 18.00 1.77 3.66
5/29/06 20:31  0.37 57.54 0.0288 14.23 0.1190 31.10 19.00 4.04 1.85
6/20/0519:06 0.12 12.28 0.0009 1.53 0.0200 5.60 21.00 8.04 219
7/6/056:51 037 34.18 0.0022 51.37 0.1030 130,25 22.00 0.67 0.26
712106 20112 0.24 473 0.0009 11.18 0.0750 18.41 23.00 0.42 0.26
7114/05 23:50 0.45 28.13 0.0022 56.01 0.1351 88.94 24.00 0.50 0.32
7/15/05 14:55 0.12 2.79 0.0105 1.22 0.0750 2.23 25.00 229 1.25
7117105 18:25 047 3.06 0.0022 9.69 0.0890 9.92 26.00 0.32 0.
7/18/05 23:25 0.48 38.12 0.0022 51.97 0.1030 63.27 27.00 0.73 0.60
7/28/05 2:00  0.57 42.61 0.0022 95.42 0.0620 132.28 28.00 0.45 0.32
8/15/0517:30  0.22 2.27 0.0009 5.90 0.0390 2.57 28.00 0.38 0.88
8/16/0517:16  0.19 8.64 0.0022 0.77 0.0046 0.24 30.00 11.18 36.08
8/23/0517:39 0.38 6.29 0.0009 2.47 0.0500 4.86 32.00 2.83 1.44
8/27/0523.05 0.28 50.37 0.0009 125.88 0.0620 142.76 33.00 0.40 0.35
9/25/0517:39 0.22 233.60 0.0009 aN.07 00620 525.05 34.00 0.71 0.44
11/1/2005 8:03  0.26 29.79 0.0009 6.20 0.0200 11.48 35.00 4.81 2.60
11/15/2005 20:08 0.57 17.84 0.0105 1.85 0.0121 4.30 36.00 9,65 415
12/15/2006 5:36  0.46 35.67 0.0009 2.40 4,85 37.00 14.88 7.36
12/27/2005 16:31  0.64 38.70 0.0009 0.06 0.0046 0.68 38.00 616.08 57.26
12/29/2005 14:16  0.63 14.43 0.0009 0.02 0.0015 0.06 39.00 862.70 228.75
110/2006 18:10  0.19 38.91 0.0009 4.38 0.0015 7.02 40.00 8.89 5.54
113/2006 9:49  0.15 12.60 0.0009 0.65 0.0121 211 41.00 19,36 5.98
1/17/2006 14:29  0.68 130.68 0.0009 20,33 0.0046 48.00 42.00 6.43 272
1/23/2006 18:37 0.42 243,76 0.0009 73.91 0.0000 135.35 43.00 3.30 1.80
1/29/2006 1543  0.41 148.43 0.0009 18.81 0.0121 38.70 44.00 7.78 3.78
1/31/2006 1548 0.14 1.2% 0.0009 0.06 0.0015 0.05 45.00 22.72 27.00
2/25/2006 20:112  1.28 280,33 0.0098 37.66 0.0500 137.85 50.00 7.44 2.03
36/200616:32 025 16.44 0.0004 1.56 0.0200 242 51.00 10.63 6.78
720061717 0.25 10.67 0.0004 0.04 0.0046 0.63 52.00 304.66 17.05
3/8/2006 16:32  0.25 10.34 0.0004 1.03 0.0200 1.65 53.00 10.03 6.27
A9/2006 16:47  0.66 4710 0.0004 3.98 0.0500 19.65 54.00 11.83 2.40
310/2006 15:37  0.37 9.32 0.0004 0.59 0.0121 0.45 55.00 15.93 20.62
311/2006 16:27 0.28 8.98 0.0004 0.03 0.0289 1.10 56.00 J28.61 8.18
3/12/2006 15:07  0.29 3.03 0.0004 0.01 0.0289 0.40 57.00 571.75 7.60
3/13/2006 13:47 0.52 36.61 0.0004 1.92 0.0500 11.13 58.00 19.05 3.29
3/14/2006 16:22  0.24 6.81 0.0004 0.02 0.0046 0.17 59.00 393,32 39.46
3/15/2006 165:32  0.29 4.87 0.0004 002 00121 0.19 60.00 28454 25.36
3/16/2006 16:37 0.21 1.47 0.0004 0.00 0.0289 0.25 61.00 453.52 5.80
3/21/2006 10:38  0.84 2092.97 0.0004 154.14 0.0390 580.53 62.00 13.58 3.55
A3/2006 15:03 014 242 0.0009 0.01 0.0019 0.01 63.00 165.34 196.67
4/212006 17:47  0.54 17.20 0.0004 1.30 0.0209 0.68 64.00 13.27 25.46
4/3/2008 16:32  0.19 7.87 0.0004 0.03 0.0083 0.44 85.00 240.67 17.87
4/4/2006 14:12 012 1.46 0.0004 0.01 0.0050 0.08 66.00 155.93 24.87
4/22/2006 5:32 0.74 307.81 0.0004 21.81 00121 1.35 67.00 14.11 228.11
4/24/2006 16:52  0.07 3.92 0.0009 0.07 0.0083 0.50 68.00 56.04 7.82
4/25/2006 16:48  0.69 54.60 0.0004 2.72 0.0006 0.41 69.00 20.05 134.44
4/30/2006 15:23  0.51 341.85 0.0022 71,56 0.0390 118.76 70.00 4.78 2.88
5/1/2006 16:43  0.24 17.05 0.0004 0.10 0.0500 411 71.00 169.39 4.15
5/2/2006 16:08  0.59 17.44 0.0004 0.76 0.0050 0.96 72.00 22.86 18.23
5/7/2006 1:29 058 504.11 0.0004 5.38 0.0083 3.16 73.00 93.70 158.28
5/10/2006 16:13  0.40 9205 0.0004 2,37 0.0313 11.57 74.00 38.86 7.96
5/11/2006 168:33 0.16 2,63 0.0004 0.06 0.0209 0.35 75.00 43.89 7.52
5/31/2006 3.08 0.02 1.22 0.0004 0.02 0.0019 0.10 76.00 62.63 12.87

6/17/2006 1919  0.94 82.85 0.0170 6.82 0.0050 1.39 77.00 9.40 59.52
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