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S Re: Ohio EPA Pexrmit No. 4PE0CO01*GD

. e Facility Name: Newark Waste Water Treatment Plant

Mayor and Council
City of Newark

40 West Main Street
Newark, OChio 43055

Ladies and Gentlemen:

Transmitted herewith is one copy of the final National Pollutant Discharge
Elimination System permit refarenced above.

You are hereby notified that this action of the director is final and may be
appealed te the Environmental Board of Review pursuant to Section 3745.04 of
the Ohioc Revised Code. The appeal must be in writing and shall set forth the
action complained of and the grounds upon which the appeal is based. It must
be filed with the Environmental Board of Review within thirty (30) days after
notice of the director’s action. A2 copy of the appeal must be served on the
director of the Ohioc Environmental Protection Agency and the Environmental Law
Division of the Qffice of the Attorney General within three days of filing

with the Board. An appeal may be filed with the Enviroamental Board of Review
at the following address:

Environmental Board of Review
236 East Town Street, Room 300
Columbusg, Chio 43215

Sincerely,

Martha D. Spurbeck, Supervisor
Permit Processing Unit
Division of Surface Water

MDE /ph

Enclosure

CERTIFIED MAIL

-EPA 1613 (rev. 1/95) Georga V. Voinovich, Govarnor
Ag Printad on R, Paper Denald R. Schregardus, Diractor
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STATEXEHNT OF HFDREZE PERMIT FEE DUE

PLELASE RETURN THIEZ COpY WITH YOUR EEMITIANCE

Entity Name: Permit No.: 4PEQUOOLI*GD

Mayor and Council Effective Date: Octcober 1, 1985
City of Newark

Mailing Address:

40 Weet Main Street
Newark, Chio 43055

Facility Location:

Newark Waste Water Treatment Plant
1003 East Main Street
Newark, Ohioc 43055

Permit ‘fees for the above facility were computed in accordance with the following
R information angd 3 at rates established in Section 3745.11 of the Chio Revised Code.

Outfall Number Design Flow (GPD) Rate Charyges
l 001 8,000,000 $ 750.00 $ 750.00
" PEE PAYMENT DUE: § 750.00

- == e e

Please remit not later than 15 daye after the cited effective date of this permit. Make
check payable to "Treasgurer, State of Chio" and mail it to:

Chic Environmental Protection Agency
Office of Figcal Administration
P. O. Box 1049
Columbug, OH 43216-1049

Pleaee enclose thie copy with your payment.
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Page 1 of 26
Chio FPR Permit Ho. 4PE00001+GD

45/CH ~ hApplication No. OHOU26871
Iesue Date: August 28, 1955
Effective Date: October 1, 1995
Expiration Date: Qctober 31, 1399

Ohio Environmental Protection Agency
Authorization to Discharge Under the
National Pollutant Discharge Elimination System

In compliance with the provisione of the Federal Water Pollution Control Act, aB
amended (33 U.S.C. 1251 et. seq., hereinafter referred to as the "Act"), and the
Ohio Water Pollution Control Act (Ohio Revised Code Section 6111),

City of Newark

is authorized by the Chio Environmental Protection Agency, hereinafter referred to
as "Chio EPA," to discharge from the wastewater treatment works located at 1003 East
Main Street, Newark, Ohio, Licking County

and discharging to the Licking River
in accordance with the conditions specified in Parts I, II, and III of this permit,

This permit is conditioned upon payment of applicable fees as required by Section
3745.11 of the Ohi¢ Revised Code. :
This permit and the authorization to discharge shall expire at midnight on the
expiration date shown above. In order to receive authorization to discharge beyond
the above date of expiration, the permittee shall submit such information and forms
as are required by the Ohic EPA no later than 180 days pricr to the above date of
expiration.

Donald R. Schreg%?ﬁus
Director

Form EPA 4429
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Page 2 of 2&
Ohio EPA Permit Ho. 4PBE00001+0D

Part I, A. - PINAL EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

1. During the period beginning on the effective date of this pgrmit and lasting
until the expiration date, the permittee is authorized to discharge in
accordance with the following limitations and monitoring requirements from
outfall 4PECO001001. See Part II, OTHER REQUIREMENTS, for locations of effluent
sampling.

EFFIUENT CRARAEYERTSIIE T TR IONS

Concentration Loading*

Reporting Specified Units kg/day Meas. Sample

Cocde  Units  Parameter 30 day 7 day 30 day 7 day Freq. Type

o000 *C Water Temperature - - - - Daily Continuous Max.

Ird. Thernm.

00530  mg/t Total Suspended Solids .

(Surmer) 15 a3 454 697 3/ Week Composite
(Winter) 30 45 909 1,353 3/ veek Composite

00556  mgrl il ard Gresse Not to exceed 10 at any time, 1/2 Weeks Grab

005810  mg/t Hitrogen, Ammonia (NHg)

{Summer) 2.5 3.8 76 115 3/veek Composite
{Winter) 12.0 1a.0 363 545 3/ Meek Carposite

315616 #/100ml Fecal Coliform (Summer Only) 1000 2000 - - I/ Veek Grab

R0050  MGD Flow Rate - - ' - - Daily Continuous

J0082  mg/l CBOD, (Summer) 15 23 454 &97 3/Week Composite
- {Winter) 25 40 w7 1,212 I ek Composite

2. The pH (Reporting Codes 00402 (minimum) and 00401 (maxjimum)) shall not be less
than 6.5 S.U. nor greater than 9.0 $.U. and shall be monitored daily by multiple
grab sample.

3. If the entity uses chlorine for disinfection, the Chlorine Residual shall be
maintained at a level not to exceed 0.038 mg/l and shall be monitored daily by
multiple grab sample. {Summer omly)»+

4. The Dissolved Oxygen (Reporting Code 00300) shall be maintained at a level of not

W

less than 6.0 mg/l (summer) and 2 mg/l (winter) and shall be monitored daily by
multiple grab sample.

The average effluent loading limitations are established using the following flow
value: 8.0 MGD.
See Part IX, Items I, J, and M.

Form EPA 4429
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Thio BEFA Permit Ho. 4PE00001+0D

Part I, A. - PINAL EFFLUENT LIMITATIONS AND MONTPORTRO REQUIRI

5. During the pericd beginning on the effective date of this permit and lasting
until the expiration date, the permittee is authorized to discharge in
accordance with the following limitations and monitoring requirements from
outfall 4PE00001001. See Part II, OTHER REQUIREMENTS, for locations of effluent

sampling.
Concentration Loading
: Reparting Specified Units kg/day : Neas . Sample
Code Units  Parameter 30 day oCaily Max. 30 day Oaily Max. Freq. Type
00335 mg/st oo - - - - 1/Month  Composite
00825 mg/sl Hitrogen, Total Kjeldaht - - - - 1/Month Composite
00830  mg/L Nitrogen, Mitrite + Nitrate - - - - 1.Month Composite
00981 g/l Selenium, Total Recoverable* - - - - 1/Quarter Composite
00982  pa/l Thallium, Total Recoverable - - - - 1/Quarter Composite
01074  #g/t  Mickel, Total Recoverablew . . . . 1/Quarter Composite
{ 01094 g/l Zine, Total Recoverable* - - . - 1/CQuarter Composite
01113 zg/l Cacdmium, Total Recoverablev 6.8 3 .21 P4 1/Month Composite
o1é ugrsl Lead, Total Recoverable* 75 830 2.27 26.7 1/Month Composite
01118 pg/l Chromium, Total Recoverable* - - - - 1/Quarter Composite
j 0119 ggsl Copper, Total Recoversblae* 43 &8 s 2.67 1/Month Compusite
. N22¢ ag/l Chromium, Oissolved s
4 Hexavalent** - - - - 1/Quarter Grab
39100 pg/l Bis(2-ethylhexyl} Phthalate** - - - - 1/0uarter Grab
09992 ug/si Mercury, Total Recoverable*(1) 0.036 0.3 0011 L0091 1/Month Composite
9995 mgsl Cyanide, Free** 0.037  o.092 1.12 2.7% 1/Month Grabl

* See Part II, Item P.
** See Part II, Item Q.

{1) See Part 11, Item M.

Form EPA 4429
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Ohio EPA Permit Ho. 4PROCODL+GD

varc 1, B. - ADDITIONAL MOWNITURING REQUIR

g

1. Influent Monitoring. The permittee shall monitor the treatment works’ infiuent
wastewater at Station Numbex 4PE0C00160L, and report to the Chio EPA in
accordance with the following table. Samples of influent used for determination
of net values or percent removal must be taken the same day as those samples of

; effluent used for that determination. See Part II, OTHER REQUIREMENTS, for
: location of influent sampling.

| CHARACTERISTIC HOMITORING REQUIREMENTS

: Reporting Heasureament
Code Units Parameter Frecquency Sanple Type

E ooote *C Uater Temperature Daity Continucus Max.

) 00401 S.U. pH, Maximum Daily Hultiple Grab
o402 s.U. pH, Minimum Caily . Hultiple Girab
0530 mg/l Total Suspended Sclids 3/Week Composite

100981 g/l Selenium, Total Recoverablev 1/Quarter Compusite

% 0ov82 pe/t Thaliium, Total Recoverable¥ 1/Quarter Composite
01074 pg/l Nickel, Total Recoverable* 1/Quarter Composite
01094  ag/i Zinc, Total Recoverabie* 1/Guarter Composite

0t113 pg/l Cadmium, Total Recoverable* 1/Month Composite .

% 011té g/t Lead, Total Recoverable* 1/Month Composite
01118 pg/l Chromium, Total Recoverable* 1/Quarter Composite

i 01119 ag/l Copper, Total Recoverable* 1/Honth Coapdsite

’ 01220 pg/l Chromium, Dissolved Hexavalent™* 1/Cuarter Greb
Ie100  pg/l 8is(2-ethylhexyl) Phthalate** 1/Quarter Grab i
80082  mg/l €800, 3/Veek Composite )
99992  ug/l Hercury, Total Recoverable¥ 1/Month Composite
99996  ma/t Cyanide, Total® 1/Month Composi te

* See Part II, Item P.

** See Part II, Item R.
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Page 5 of 26
Ohic EPA Parmit Ho. 4PEOQLOL*GD

‘ Part I, B. - ADDITIONAL BONITORING RROUIRE

2. Upstzeam and Downstream. The permittee shall monitor the receiving stream,
upstream of the point of discharge, at Station Number 4PEQQ001801, and

' downstream of the point of discharge, at Station Number 4PE00001901, and report

to the Ohio EPA in accordance with the following table. See Part II, OTHER

REQUIREMENTS, for location of sampling.

CHARACTER1STIC MONITORING REGUIREMENTS
Reporting Massurement
Code Units Parametar Frequency Sample Type
y oopte *C Water Temperature 1/ Month Grab
.hé 00300 mg/l bissolved Oxygen 1/Nonth Grab
00400 S.U. pH 1/Month Grab
00610 mg/L Nitrogen, Amonia (NHy) 1/Month Grab
00800 mg/i Rerdness, Total (Caco3) 1/Morsth Grab*
E 01876 pe/l ‘ Nickei, Totsl Recoverabig" 1/Quarter Grab*
h 010%4%  pg/l Zinc, Total Recoversblesw ' 1/Guarter Greb*
21113 e/t Cadmium, Total Recoverable** 1/Month Grab*
01114 ag/i Lead, Total Recoverable** 1Month Grab*
11118 pgsi Chromium, Total Recoverables** 1/Quarter Grab*
01119 ag/l Copper, Total Recoverable** 1/¥onth Grab*
01220 po/l Chromium, Dissolved Hexavalent** 1/0uarter Grab*
31615 #7100ml Fecal Coliform (Summer) 1/Month Grab
95992 g/l Mercury, Total Recoverabled* 1/Month Grab*
99996  mo/l Cyanide, Totai** 1/Month Grab* B

* Dovnstream only.
** Ses Part II, Item P.

RT——
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Ohic EPA Pexmit Ho. 4PESOLOIwSD

Parr I, B. - ADDITIONAL MONITORING REQUIR

s

. 3., Siudge. The permittee shall monitor the treatment works’ final sludge ac
: Station Number 4PE00001581, and report to the Ohioc EPA in accordance with the
following table. See Part II, OTHER REQUIREMENTS, for location of sludge

H

sampling.
; CSARAC*{ERiST c MONITORING REQUIREMEHTS™*
. Reporting Measurement
Code Unitse Farameter Frequency Sample Type
| 00403 S.U. pH 1/Month Grab
‘5 00611  mg/kg Nitrogen, Ammonia 1Month Composite
T ons2r mg/kg Nitrogen, Total Kjeldshl 1/Month Composite
00668 mg/kg Phosphorous 1/Month Composite
S 01003 mgsky Arsenic, Total 1/Quarter Composite
g 01028 myskg Cadmium, Totasl ‘ ‘ 1/Quarter Composite
. é 01029  mg/ky Chromium, Totsl 1/Quarter Composite
01043 mg/kg Copper, Total 1/Quarter Composite
01052  my/kg Lead, Total 1/Quarter Compasite
G‘IQéB mg/kg Nickel, Total 1/Guarter Composite
'g 01093 mg/ky Zinc, Total_ 1/Quarter Composite
f 01148 mg/ky Selenium, Total 1/Quartar Composite
f 70316 Dry Tons  Sludge Weight*»» Daily Total
E 70318 % Siudge Solids, Percent Total Daily Grab
3 ™Iz X% Sludge Solids, Percent Volatile Datly Grab
iﬁé 71921 mg/kg Mercury, Total 1/Quarter Composite '
78465  mg/ky Kolybdemam, Totatl 1/Guarter Composite

See Part II, OTHER REQUIREMENTS, Items & and T.

* When gludge is removed from the wastewater treatment facility and disposed of
by land application. If no sludge is removed during month, leave data area
blank and enter "No sludge removed during month"” in the "Additional Remarks"
section {signature still required). .

** Units of mg/kg on dry weight basis.
*** Calculated total for the sampling period.

AT
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Page 7 of 28
Uhio ERA Permit Ho. S$PECOOOL+GD

Part I, B, ADDITIOHAL MONITORING REQUIREMENT

4. Z2lant Bypasspes. The permittee Bhall monitor the treatment plant’s bypasses,
when discharging, at stations 4PE00001002 through 4PE00001003 and report to the
Ohio EPA in accordance with the following table. See Part II,

REQUIREMENTS, for location of gampling,

CHARACTERISTIC MORITORING REQUIREMENTS
Reporting Heasursment :

Code Units Parsmeter Frequency Sample Type
0530 mg/ i Susperxded Solids Once/day Grab

50050 MGD Flow Oaitly Continuous
80082 T CB&’I!S Once/day Grab

80998 Kumber Occurrences Daily . Continuous
BO9SY Wr/day Duration Daily Contiruous

Data for the numbexr of occurrence(s) per day, the daily duration, and the total
daily flow may be estimated.

If there are no bypass discharges during month, leave data area blank and enter "No
digcharges during month" in the "Additicnal Remarks® section {(signature still
required) . .

Treatment plant bypass is prohibited except under emergency conditions as authorized

by federal regulation at 40 CFR 122.41(m) or Part III, Item 11, General Conditions,
of this permit. ‘

Form EPA 4429
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Onio ERA Permit Bo. 4PEOOOOLaD

Fart I, .- BCHEDULE OF COMPLIANCE

1. A. The permittee shall evaluate the adeguacy of local industrial ussr '
limitations to attain compliance with final table limits. No later than four
months after the effective date of this permit or by February'1l, 19%5, the
permittee shall submit to Chio EPA, Central Office Pretreatment Unit, in
duplicate, technical justification for revising local industrial user
limitations to attain compliancs with final table limits, along with a
pretreatment program modification request, or technical dustification for
retaining existing local industrial user limitations.

Technical justification is required for cadmium, chromium, copper, lead,
nickel, and zinc. Technical justification is also required for arsenic,
cyanide, mercury, molybdenum, selenium, and silver unless screening of
wastewater and sludge indicate thege pollutants are not present in -
significant amounts. Furthermore, technical justificatiom is rsquired for
any other pollutants where a local limit may be necessary to protect against
pass through and interference.

To demenstrats technical justification for new local industrial user limits
or justifigation for retaining existing limits, the following information
must be submitted to Ohio EPA.

a. Domestic/background and industrial pollutant contributions,

i
A

b. Treatment plant removal efficiencies.

C. A comparison of maximum allowable headworks loadings based on all
applicable criteria. Criteria may include sludgs disposal, NPDES psrmit
limits, and interfsrence with biological procssses such as activated
sludgs, sludge digestion, nitrification, etc.

d. If reviged industrial usger discharge limits are proposed, the method of
allocating available pollutant loads to industrial users.

e. Supporting data, assumptions, and methodologies used in'egtablishing the
information A through D above.

B. If revigions to local industrial user limitations are required to attain
compliance with ths final table limits, no later than twelve months: after the
effective date of this permit or by October 1, 1996, the permittee Shall

incorporate revised local industrial user limitatione in all industrial usexr

control documents. The permittee shall notify Chio EPA, Central Office

Preatreatment Unit, in writing, within two wesks of incorporation of revised

local industrial user limitations in all user control documents.

See Part III, Item 12. Noncompliance Notification.

Form EPA 4429
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Ohio EPA Fermit Ho. 4FE0DOO3=gD

Part I, .- SCHEDULE OF COMPLIANCE (Convinued)

2. A. The permittee is required to immediately implemsnt the nine minimum control
meagures ldentified by U.S. EPA as BCT/BAT for CSOs that are applicable to
its system:

1. Proper operation and regular maintenance for ths sewer system and €SO
points;

Maximum uss of the collection system for storage of wet weathsr flow
prior to allowing overflows,

Review and modification of pretreatment program to minimizs the impact of
nondomestic digcharges from C%0s;

Maximization of flow to POTW for treatment;

Prohibition of dry weather overflows;

Control of solid and floatable materials in CSO discharges;

Required inspection, monitoring and reporting of CSOs;

Pollution prevention programs that focus on reducing the level of
contaminants in C80s; and

Public notification for any arsas affected by €508, especially beach
areas and areas where contact recreation occurs. (Chioc EPA expects
communities to develop and implement an effsctive public advisory system
that informs the public of the possibls health and environmental impacts
associated with C80s, and advises against contact recreation when
slevated bacteria levels may endanger public health.)

w ® 3NN Lt EA]

B. Within 8 months of the effective date of this permit, or by June 1, 1996, the
permittee shall submit two copies of an addendum for the City of Newark
Combined Sewsr Overflow Operational & Maintenance Plan to the Central
District Office of Chio EPA for approval. The addendum shall provide
documentation on the actions the permittee is taking to implement minimum
controls numbered A.7 through A.9 above. If a minimum control is not
applicable, this must be explained. If the permittee is not fully

- implementing a minimum control, ths documentation shall include a fixed date

schedule leading to complete implementation of the control by no later than

January 1, 1997.

During the time between submission of the addendum to the €SO Cperational &
Maintenance Plan and its approval by Ohio EPA, the permittee shall continue

implementation of the minimum controls as outlined in the documentation.
When the addendum to the Plan is approved, the psrmittes shall operats and

maintain the entire wastewater treatment system in accordance with the
approved Plan, including the approved addendum.

3. Within four (4) months of the effsctive date of this permit, or by February 1,
1996, the permittee shall submit to the Central District Office of Ohioc EPA
documentation that the wastewater trsatment plant is adequately trasating all wet
weather flow that the plant receives. This shall include at least the
following: 1) documentation that the equalization basins are not bypassed and do
not overflow (for a minimum of 2-3 years); 2} illustrations that the wat weather
flow has been meeting permit requirsments (for example picking out several wst
moenths and providing supporting information like rainfall, effluent results,
hourly peak flow, equalization basin use, etc. for a few specific time psriods);
3} an updated version of the flow graph contained in Exhibit V-C of the City of
Newark Combined Sewer Overflow Opsrational and Maintenance Plan to include the
most recent data; and 4) verificatien that the city is not knowingly preventing
flow from reaching the plant - or if they are, how thoss decisions are made
(this could ineclude demonstrating that the influent sewers are hydraulically at
a maximum or that thers is no throttling of the influent in any way) .

L

Form EPA 4429
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Ohio BEPA Permiy No. 4PEQOLOI=Gn

Part I, C.- BUEEDULE OF COMPLIANCE {(Continued)

4. Within 27 months of the effective date of thisg permit or by January 1, 1%58, the
permittss shall submit the results of a study characterizing the fecal coliform
levels in the Licking River upstream and downstream of its combined sewer
overflow discharges. Sampling shall be conducted during ths summer months,

May - October.

Baselins bacteria sampling shall be conducted during dxry weather pericds when
there has besn no rainfall during the preceding 72 hours. The study shall
. include dry weather data from at least 10 days.

Wet weathsr sampling shall be conductsd following three rain events during which
combined sewsr overflows occur. Sampling should occur only if ths rainfall
volume exceeds 0.1 inchss, and, if possible, the rain events should vary in

! magnitude and duration., Wet weather sampling shall begin on the day of the rain
. event and continue for ths next 3 days. At least 1 sample shall be collected
each day.

The upstream sampling points shall be on the North Fork Licking Rivsr, South
Fork Licking River and Raccoon Creek above all of ths permittee’s ccmbined sewer
overflows. The downstream sampling point shall be on the Licking Rivsr below
all of the permittse’s combined sswer overflows, and, if possible, above the
wastewater treatment plant outfall. Fecal coliform sampling dons by the
permittee as part of this study may be used, as appropriate, to fulfill
monitoring requirements at stations 4PE00001801 and 4PE00001501.

ol
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Samples for this study shall be collected as grab samples.

Results reported to Chioc EPA shall include a description of the four sampling
locations, the date and time when samples wers collectsd, a description of the
sampling procedure, the analytical results, and for wet weather sampling, the
inches and duration of the preceding rainfall. Based on the results of the
instream bacteria study, this permit may be modified to regquire the permitiee to
develop controls to ensure that these waters attain the applicable watsr gquality
standards for bacteria when contact recreation is occurring. This would include
i a proposal for notifying the public when elevated bacteria levels may endanger
public hsalth.

5. A. Within 6 months of the effective date of this permit or by April 1,.19%s,
the permittee shall submit to the Csntral District office for review and
comment 2 copies of a proposal for a monitoring program that satisfiss the
following objectives:

© provides adequate data to characterize and model the collection system
and combined sewer overflows
_ © Bupports development and implementation of the minimum control measures
i for C30s
© supports development and implementation of a long-term control plan
© allows the effectiveness of the control measures to be evaluated.

Characterization includes developing an understanding of the collection
systsm and how it responds to a variety of rain events; identifying separate
sswered areas tributary to combined sewer overflows and determining the
impacts on CSOs; identifying sources of toxic and hazardous pollutants and
estimating the loads entering the combined sswer system; determining the
frequency and volume of overflows; and determining the concentrations and
loadings of pollutants being discharged,

If the portion of the collection system tributary to the North Fork Licking
Rivsr C50's can be isolated, the scope of thé monitoring proposal may be
restricted to those areas.

Form EPA 4423
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Chioc EFA Pezmit Ho. 4PESDOGLI+GD

Part I, .- SCHEDULE OF COMPLIANCE (Continued)
g 5. Continued

5 B. Within 24 months of the effsctive date of this permit or by October 1, 1997,
the permittee shall submit to the Central District Office 2 copies of a

; report on the characterization of the collection system and the combined

] sewer overflows.

&. Within 36 months of ths effective date of this permit or by October 1, 1998, the
o permittee shall develop and submit for approval to the Central District Cffice
i two copies of a Combined Sewer System Long-Term Control Plan. Ths goal of the
plan is that discharges from combined sewer overfleows shall not cause or
significantly contribute to violations of water quality standards or impairment
. of designated uses. The plan ehall address, as a minimum, water quality impacts
! to the North Fork Licking Rivsr, and shall includs the following:

A. The permittee shall consider either the "presumption” or the "demonstration”
approach included in U.S. EPA’s National Combined Sewer Overflow Policy
(April 1%, 19%4}. Elimination of ovsrflows shall always bs evaluated as a
control option and ehall be implementsd if it is coet effective, economically
achievable, and does not cause new or significantly increased overflows
elsewhere in the system. As part of €SO control, Chio EPA expects
communities to identify combined and separate sewered areas and to minimize
the impact of eeparate eanitary flows on CSO discharges. Steps to consider
include: using exprese sewers to route sanitary flowe around combined sewer
arsas; reducing infiltration and inflow into the eeparate sewers.

Communities aleo should consider ways to reduce stormwater flow into combined
sewers. Stepe to consider include: diverting etormwater away from the
combined gystem {e.g, by constructing retention basine,; removing inflow, such
as roof draing); ueing catch basin flow restriction.

e
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B. The permittee shall conduct cost/performance analyees to determine where the
increment of CSO abatement achieved diminiehes compared to the increased
COBLS . .

C. The permittee shall propose revisione to the Combined Sewer Overflow
Operational and Maintenance Plan necessary to implement long term controls.

. The permittee shall propose an implementation schedule based on considsration
of the following: the relative magnitude of adverse impacts on watér quality
standards and designated uses, the community's financial capability, the
relative cost/performancs evaluations of individual projects, the priorities
developed through public participation, and previous efforta to control CSOs.

E. The permittee shall give the public affected by the development and
implementation of the CSO control plan the opportunity to actively
participate in the process. This includes participation in the evaluation
and selection of controls, in dstermining the value that the comemunity places
on rscreation opportunities that are impacted by CSO discharges, and in
setting priorities for €80 control projects.

"3
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When the long term control plan is approved by the Director of Ohio EPA, the
implementation schedule included in ths plan shall be incorporated by reference
as part of this permit, or this permit may be modified to incorporate the
approved implsmentation schedule.

[E—
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Ohio EPA Permit Ho. 4PEQLOOLI+aD

Part II, OTEER REQUIR

TS

The wastewater treatment works must be under supervision of a Class IV State
certified cperator as required by rule 3745-7-02 of the Ohio Administrative
Code ,

% A

B. The plant must be staffed and cperated in accordance with the Ohic EPA approved
Operation and Maintenance Manual.

C. Description of the location of the required sampling stations are as follows:

Sampling Station Description of Location

4PEQOD01001 Plant effluent. (Lat: 40° 31’ 10"; Long: 82° 21' 48")
g 4PEQOQ01002 Raw bypass,
; 4PECOO01003 Settled bypass.
. 4PE00001581 Sludge for disposal by land application at agronomic rates.
4PEQQ001601 Plant influent.
4PEQUO01801 Opstream of outfall, cutside zone of effluent/receiving
water interactiom. :
4PEC0001501 Downstream gtation.

D. All parameters, except flow, need not be monitored on days when the plant is not
normally staffed (Saturdays, Sundays, and Holidays). On those days, report "AN"
on the monthly report form.

s
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E. The permittee is authorized to discharge from the following overflows and
bypasses only during wet weather periods when the flow in the sewer system
exceeds the capacity of the sewer system. See Part II, Item F for monitoring
and reporting requirements. Alsc see Part III, Item 11.

.
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Form EPA 4429

Station Number Qescription Latitude Longi tude Receiving Stresm

APEDDO01004 West Bank of Worth Fork, B2% 247 00® - 40° 04¢ 15%  Horth Fork Licking River
East of North Street .

4PEOCOO1T00S West 8ank of North Fork, 82° 23+ 4B» 40® 03+ 39%  MNorth Fork Licking River
South of Expressway

4PEDODOY00S East Bank of North Fork, 82° 23+ 42®  40° 03/ 25"  North Fork Licking River
West of Monrce Street .

4PECDOD 1007 West Bank of Worth Fork, 82° 237 48" 40* 037 40"  Worth Fork Licking River
South of Everett Avenue

4PEQDO01008 West Bank of North Fork, 82°% 23+ 30" 40" 03’ 11" North Fork Licking River
South of Ohio Street

4PECOCO100Y West Bank of North Fork, B2® 241 (&m 40° 047 21 North Fork Licking River

Rorth of Marning S$treet
; 4PECDOC1012 South Bank of South Fork, 82° 237 44w 40° 03’ 03%  South Fork Licking River
Horthwest of Nathaniel Street

4PECO001013 Horth Bank of South Fork, B2® 237 48w 40° 037 02%  south Fork Licking River
East of South Second Street

4PEODOC1014 Horth Bank of South Fork, B2* 24 08%  40° 027 51*  South Fork Licking River
South of Mational Orive
between South Fourth and
Fifth Streets

4PEDO001015 Seuth Bank of South Fork, 82° 24+ 28w 40* 02’ 42"  sSouth Fork Licking River
North of Franklin Avernue

4PEOOOD1016 West Bank of South Fork, 82" 24+ 4Lyw 40° 027 30%  South Fork Licking River
South of West Drchard Street
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4578 {(Continusd)

Station Number Description Latitude Longitude Receiving Stream
4PECODDI0TY West Bank Raccoon Creek, 82° 247 41%  40® 03' 02" Racoon Creek
East of lron Avenue
4PEQCDO101E East Bank of Raccoon Creek, 82° 242 41m 40% 0% 10" Racoon Creek
¥orth of B & 0 Railroad
4PEDODDO101% West Bank of Raccoon Cresk, B82°% 24+ 42¢  40° 03 11% Racoon Creek
South of Wilson Street
4PEDOCG1020 Esst Bank of Reccoon Creek, 82° 247 420 40° 03¢ 12¢%  Racoon Creek
Horth of Witson Street
4PEOD001021 East Bank of Racccon Creek, B2® 247 439 40° 03’ 149 Racoon Creek
South of Jeffarson Street
4PEGOOGI022 West Bank of Raccoon Creek, B2° 24* L&Y 40° 03" 19" Racoon Creek
Korth of Main Strest .
4PEDDOD1023 North Bank of Raccoon Creek 82° 241 4en 40° 03* 19*  Racoon Creek
st 9th Street
4PECOOO1024 North Bank of Raccoon Creek 82° 24 57 40° 037 20" Racoon Creek
at 10th Street
4PECOO01025 South Bank of Rsccoon Creek 82° 25* 03" 40° 03/ 19" Racoon Creek
at 11th Street
4PEQCCO1028 North Bank of Raccoon Creek 82 25¢ O4m 40% 037 19 Racoon Creek
at 11th Street
4PECOOO 1027 South Bank of Raccoon Cresk 82° 25+ 180 40® 03/ 21"  Racoon Creek
at North Pinz Street
4PEOOG01028 South Bank of Raccoon Creek 82° 25+ 32u 40° 037 25" Racoon Creek
at Bowers Avenue .
4PEQQOC1030 East Bank of Raccoon Creek, 82° 25¢ 430 40° (3' 48% Racoon Creek
East of North Zist ’ 4
4LPEGOCOTO3 Korth Bank of Licking River 82° 23+ 28w 40° 037 09" Licking River
) at Lynn and Miller Streets
4PECOOD1T033 East Bank of North Fork, 8z2° 23 4™ 40° 03¢ 41%  North Fork Licking River

Horth of Everett Avenue Bridge

Composite samples shall be comprised of a series of grab samples collected over
a 24-hour period and proportionate in volume to the sewage flow rate at the time
of sampling. Such samples shall be collected at such times and locations, and
in such a fashion, as to be representative of the facility’s overall
prerformance.

Grab samples shall be collected at such times and locations, and in such
fashion, as to be representative of the facility’s performance.

Multiple grab samples shall be comprised of at least three grab samples
collected at intervals of at least three hours during the period that the plant
is staffed on each day for sampling. Samples shall be collected at such times
and locations, and in such fashion, as to be representative of the facility’'s
overall performance. The critical value shall be reported. .

Form EPA 4429
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Part II, OTHER REQUIRY

TS {Continued}

I. Multiple grab samples for chlorine residual shall be comprised of grab
samples taken once every two hours during the period that the plant is araffed
on each day of sampling. Samples shall be collected at such times and
locations, and in such fashion, as ta be repregentative of the facility's
overall performance. The highest value shall be reported.

J. EBEffluent disinfection is not directly required, however, the entity is required
to meet all applicable discharge permit limits. If disinfection facilitiesn
exist, they shall be maintained in an operable condition. Any desigqn of
wastewater treatment facilities should provide for the capability to install
disinfection if required at a future time. Diginfection may be required if
future bacterioclogical studies or emergency conditions indicate the need.

é K. The treatment works must obtain at least 8% percent removal of carbonacecus
o biochemical oxygen demand (five-day) and suspended solids during the winter (gee
Paxrt III, Item 1).

L. The permittee ghall comply with the requirements under Section 201(b) through
(g) of P.L. 55-217 consistent with the terme of the permittee’s comstruction
grant or WPCLF loan.

i M. The parameters listed below have had effluent limitations established that are
o below the OEPA Practical Quantification Level {OEPA PQL} of the 40 CFR Part 136
promulgated analytical procedure for those parameters. In accordance with ORC
6111.13, if an effluent limit is set below the OEPA PQL, any analytical result
reported equal to or less than the OEPA PQL shall be considered to be in
compliance with that limit,

REPORTING:

All analytical resulte, even those below the OEPA PQL (listed below), shall be
reported. Analytical results are to be reported as follows:

E 1. Repults above the PQOL: Report the analytical result for the parameter of
: concern.

2. Resulte above the MDL, but below the PQL: Report the analytical result, even

though it is below the PQL,

3. Results below the MDIL: Analytical results below the method detection limit
shall be reported as ’'below detection’ using the reporting code ‘AA’,

The following table will be used to determine compliance with NPDES permit

limit {8) :
i Total Residual Chlorine 0.060 mg/1
- Total Recoverable Mercury 1.0 ug/l

N. POTWe that accept hazardous wastes by truck, rail, or dedicated pipeline are
considered to be hazardous waste treatment, storage, and disposal facilities
{TSDFs) and are subject to regulation under the Resource Conservation and
Recovery Act (RCRA). Under the "permit-by-rule" regulation found at 40 CFR
270.60{c}, a POTW must 1) comply with all conditions of its NPDES permit, 2)
obtain a RCRA ID number and comply with certain manifest and reporting
requirementse under RCRA, 3) satisfy corrective action requirements, and 4) meet
all federal, state, and local pretreatment requirements .

[ AN,

[

[N P
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TE {Comtinued)

Final permit limitations based on preliminary or approved waste load allocarions
are subject to change based on modifications to or finalization of the
allocation or report or changss to Watexr Quality Standards. Monitoring
regquiremsnts and/or spscial conditions of this psrmit are subject to changs
based on rsgulatory or pelicy changes.

Sampling for thess paramsters at station 4PE00C001001, 4PEQOOO1501 and
4PEQ0C01501 shall occur the same day.

Sampling at station 4PE00001001 for thess parameters shall occur ons detention
time (the time it takes for a volume of water to traval through the treatment
plant) after sampling at station 4PE00001601 for the same parameters cn the gpame
day.

Sampling at station 4PE00001601 for these parameters shall occur one detention
time (the time it takes for a volume of water to travel through the treatrment

plant} prior to sampling at station 4PE00001001 for the same parameters on the
same day. :

Within 6 months of the effective date of this permit, the permittes shall submit
to Ohio EPA’s Central District Offics an svaluation of its sludge management
plan, which was approved on November 3, 1%%2. This evaluation shall examine the
adequacy of the plan, including any implementation problems sncountered and any
changes required, and is to reflect the actual sludge disposal practices. 1If
significant changes are required, the permittee may be required to submit for
approval a modifisd sludge management plan.

Not later than January 31 of each calendar Year, the permittee shall submit two
{2} copies of a report summarizing the sludge disposal and/oxr reuse activities
of the facility during the previous year. One copy of the report shall be sent
to the QChioc EPA, Division of Surface Water, Central Office, and one copy of the
report shall be sent to the Central District Office. This report shall address:
1) Amount of sludge disposed of/reused in dry tons.

2) Method(s) of disposal/reuse.

3) Summary of all analyses made on thsg sludge, including any priority pollutant
scans that may have been performed. (If a priority pollutant scan has been
conducted as a part of ths pretreatment program, the most recent analysis
should be submitted.) |

4} Problems encountered including any complaints rsceived. The cause or reason
for the problem and correotive actions taken to solve the problem should also
be included. Any incidents of interference with the method of sludge
disposal shall be identified, along with the causs of interference {i.e.,
excessivs metals concentration, contaminared sludge, etc.) and the corrective
actions taken.

It is undexrstood by Ohio EPA that, at the time permit 4PE00001*GD becomes
effective, the analytical technology does not exist to evaluate compliance with
the mercury effluent limitations contained in the permit. The permittee must
utilize the best availabls analytical technology currently approved under 40 CFR
136 for monitoring this parameter.

Form EPA 4429
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Part 1%,

tontinued:

T. Ceontinued.

If approval for an analytical procedure with a lower method detection level ig
promilgated during the pericd when this permit is effective, the permittee
shall, within twelve months after promulgation, adopt the improvsd procedure for
monitoring compliance with the mercury effluent  limitations contained in the
permit. During thie twelve month interim peried, the permittee shall perfornm
analyses utilizing both the improved Procedure and ths previous procedure for
comparison purposes while reporting only the results of the previous Procsdure
for compliance purpoees. Utilization of both types of analyses ehall begin
within six months of promulgation of the improved procedure, allowing a six
month evaluation period.

V. PRETREATMENT PROGRAM REQUIREMENTS

Pursuant to the requirements of 40 CFR 403.8(c) and Section 6111.03{Q) {3} of the
Ohioc Revigped Code, the permittee’s Pretreatment program approved by thg Director
and subsequent modifications approved by the Director, including conditions of
such approval, are hereby incorporated by referencs as terms and conditions of
this permit. To ensure that the approved pProgram is implemented in accordance
with 40 CFR 403 and Chapter 6111 of the Ohio Revised Code, the permittee ghall
comply with the following conditions:

1) Legal Authority

The permittee shall adopt and maintain legal authority which enables it to
fully implement and enforce all aspects of its approved pretreatment program
including the identification and charactsrization of industrial sources,
issuance of control documents, compliance monitoring and reporting, and
enforcement .

2, 1 ial U Inven

The permittee shall identify all industrial users subject to pretreatment
standards and requirements and characterize the nature and volume of
pellutants in their wastewater. Dischargers determined to be Significant
Industrial Ueers according to QAC 3745-3-01(CC) must be notified of
applicable pretreatment standards and requirements within 30 days of making
such a determination. This inventory shall be updated at a frequency to
ensure proper identification and characterization of industrial users.

3, 1l T.imi

The permittee shall develop and enfores technically based local limits to
prevent the introduction of pollutants intc the POTW which will interfare
with the operation of the POTW, pass through the treatment works, be
incompatible with the treatment works, or limit wastewater or gludge use
opticns .,

For the following pollutants for which the permittee has no digcharge
limitation, local limits shall be developed to achieve discharge levels at
or below these water quality based criteria:

Chromium, hexavalent 9 ug/l

Chromium, total 80 pug/l
Nickel 729 ug/l
Selenium 10 ug/l
Zinc 505 ug/l
Thallium 38 upg/1

Form EPA 4429
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V. {Uontinued.

For the purpoee of periodically reevaluating local limits, the permittee
shall implement and maintain a sampling program to characterize pollutant
contribution to the POTW from industrial and residential sources and to
determine pollutant removal rates through the POTW. The permittee sghall
continue to review and develop local limits as necesgary.

i 4. e} Mechaniams

3 The permittee shall issue individual control mechanisms to all industries

determined to be Significant Industrial Users as define in OAC 3745-3-01(CC).
“y Control mechanisms must meet at least the minimum requirements of QAC-3745-3-
03 (C) (1) ().

The permittee shall sampls and inspect induetrial users in accordance with
the approved program. However, monitoring frequencies muet be adequate to
dstermins the compliance status of industrial users independent of
information submitted by such ueers. Sample collsction, preservation and
analysis must be performed in accordance with procedures in 40 CFR 138 and
with sufficient care to produce evidence admissible in judicial enforcement
proceedings, ’

ki
;
z

The permittee shall also require, raceive, and review self-monitoring and
other industrial user reports when neceesary to determine compliance with
Pretreatment standards and requiremente.

6. Priori P i i

The permittee shall annually monitor priority pollutants, as defined by U.S.
EPA, in the POTW’'s influent, effluent and sludge. Sample collection,

preservation, and analysis shall be performed ueing U.S5. EPA approved
methods.

a. A sample of the influent and the effluent shall be collectsd when
industrial discharges are occurring at normal to maximum 1evelsﬂ Both
samples shall be collected on the same day or, alternately, the effluent
eample may be collected following the influent sample by approximately
the rstention time of ths POTW. The samplee shall be 24 hour composites
except for volatile organics and cyanide which shall be collécted by
appropriate grab sampling techniques. Sampling of the influent shall be

done prior to any recycle streams and sampling of the effluent shall be
after disinfection.

Another sample shall be repressntative of gludgs removed to final
disposal. A minimum of one grab sample ehall be taken during actual
sludge removal and disposal unless the POTW uees more than one disposal
option. If multiple diepoceal optione are used, the POTW shall collect a
composite of grab samples from all disposal practices which are
proportional to the annual flows to each typs of disposal.

[
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{Continued)
5. Continued.

b. A reasonable attempt shall be made to identify and quantify additional
constituents (excluding priority pollutants and unsubstituted aliphatic
compounds)} at each sample location. Identification of additional peaxs
more than ten times higher than the adjacent background noise cn the
total ion plots (reconstructed gas chromatograms) shall be attempted
through the use of U.S. EPA/NIH computerized library of mass spectra,
with visual confirmation by an experienced analyst. Quantification may
be bggid on an order of magnitude estimate compared with an internal
stan d.

The results of these eamplss must be submitted on Ohio EPA Form 4221 with the
permittee’s annmual pretreatment report. Samples may be collected at any time
during the 12 monthe preceding the due date of ths annual rs8port and may be
used to fulfill other NPDES monitoring requirements where applicable.

En 1

The permittee shall investigate all instances of noncompliance with
pretreatment standards and rsquirsments and taks timely, appropriate, and
effective enforcement action to resolve the noncompliance in accordance with
the permittee’s approved enforcement regponse plan.

On or prior to November 15th of each year, ths permittee shall publigh, in
the largest daily newspaper within the permittee’s service area, a list of
industrial users which, during the previocus 12 months, have been in
Significant Noncompliance [OAC 3745-3-03(C) (2) {g}] with applicable.
pretreatment standards or requirements.

I3

Reporting

All reports required under this section shall be submitted to the following
address in duplicate:

Ohio Envirommsntal Protection Agency
Divigion of Surface Water
Pretreatment Unit

P.O. Box 1049

Columbug, OH 43216-1049

a. Quarterly Industrial User Viclation Report

On or pricr to the 15th day of February, May, August, and November, the
permittee shall report the industrial users that are in violation of
applicable pretreatment standards during the previous quarter. The
report shall be prepared in accordance with guidancs provided by Chioc EPA
and shall include a description of all industrial user violations and
corrective actions taken to resclvs the viclations.

Form EPA 4429
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i V. §. Continued.
b. Annual Pretreatment Report

On or prior to November 15th of each year, the permittee shall pubmit an
annual report on the effectivenees of the pretreatment Program, prepared
in acoordance with guidance provided by Ohioc EPA. The report shall
include, but not be limited to: a discussion of program effectiveness;
and industrial user inventory; a description of the permittee’s
monitoring program; a description of any pass through or interference
inwidents; a copy of the annual publication of industries in Significant
Noncompliance; and, priority pollutant monitoring results.

9. Record Keeping

All records of pretreatment activities including, but not limited to,
industrial inventory data, monitoring results, enforcement actione, and
reports submitted by industrial users must be maintained for a minimum of
three (3} vears. 7This period of retention shall be extended during the
couree of any unresolved litigation. Records must be made available to Chio
EPA and U.S. EPA upon reguest.

10. Program Modifications

Any propoeed modifications of the approved pretreatment program must be
eubmitted to the Chioc EPA for review, on forms available from Chioc EPA and
consietent with guidance provided by Chio EPA. If the modification ie deemed
to be eubetantial, prior approval muet be obtained before implementation;

1 otherwise, the modification is considered to be effective 45 days after the
date of application. Substantial program modifications include, among other
things, changee to the POTW’'s legal authority, control mechanism, local
limits, confidentiality procedures, or monitoring frequencies.

"
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ARY L1 - GEMERR COMOITIONE
1. DEFIHITIONS

"dajly losd limitations" is the total discharge by weight during any caiendar dar. if only one sample is taken
during a day, the weight of pollutant discharge calculated from it is the daiiy load.

"daily concentration limitation" means the arithmeric average (weighted by flow) of all the determinations of
concentration mage guring the day. 1f only one sample is taken during the day, its concentration is the daily
concentration. Coliform bacteria limitations compliance shall be determined using the geometeic mean.

#i-day load limjtation" is the total discharge by weight during any 7-dey period divided by the number of days
in that g--Ba perind that the facility was in eperation.  1f only one sample is taken in a 7-day period, the
waight of poliutant discharge catculated from it is the 7-day load. I1f more than one sanple is taken curing
the 7-day period, the 7-day load is calculated by determining the daily load for each day sampled, totaling the

daily lo for the 7-day period, and dividing by the number of days sampled.

“?~#1 concentration limitation™ means the arithmetic average (weighted by flow) of all the determinstions of
Tiy coneentration Limitation made during the 7-day period. If only one sample is taken during the 7-day
riod, its concentration is the 7-day comcentration !imitation for that 7-day period. Coliform bacteria

i imitations conmpliance shall be determined using the geometric mean.

u30-day load timitation" is the total discharge by weight curing any 30-day period divided by the number of
days inh the 30-day period that the facility was in operation. If only one sample is taken in a 30-day period,
the weight of pollutant discharge calculated from it is the 3C-day load. If more than one sampie is taken
during one 30-day period, the 30-day lcad is calculated by determining the daily losd for eech day sampled,
totaling the daily loads for the 30-day period end dividing by the number of days sampled,

“go-daz- concentration limitation" meana the arithmetic average (weighted by flow) of all the determinations of

tly concentration made during the 30-day period. 1f only one sample is taken during the 30-day peried, its
concentration is the 30-day concentration for that 30-day period. Coliform bacteris limitations compliance
shall be determined using the geometric mean.

“83 percent removel |imitations® means the arithmetic mean of the values for effluent samples collected in a
pen% of 30 consecutive days shall not exceed 15 percent of the arithmetic meen of the values for influent
samples collected at spproximately the same times during the same period.

“Absolute timitations® Compliance with limitations having descriptions of "shall not be less than, " “nor greater
than," Yshail not exceed, " “minimum," or “meximun” shall be determined from any single value for effluent samples
and/or measursments col lected.

"Het concengration“ shall mean the difference between the concentration of a given substance in a sample taken
of the discharge and the concentration of the same substances in a sample taken at the intake which suﬁplies
water to the given process. For the purpese of this definition, samples that are taken to determine the net
concentration shall aluays be 24-hour composite semples made up of at least six increments taken at regular
intervals throughout the plant day.

7
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"Net load" shall mean the difference between the lpad of & given substance as calculated from a sawple taken of

t 1scharge and the loed of the same substance in a sample taken st the intake which supplies water to given
rocess. For purposes of this definition, samples that are taken to determine the net loading shall always be

dt;-hcur composite samples made up of at least six increments taken at regular intervals throughout the plant
Y« -

"MGR" means million gallons per day,

“mg/L" means milligrams per liter.

#gg/l" mesns micrograms per liter.

“Reporting Code" is a five digit number used the Ohio EPA in processing reported data. The reporting code
does not 1Aply the type of snalysis used nmor the sampling techniques employed,

;;Guarterlg sampling freguency” means the sampling shalt be done in the months of March, June, August, and
ec r.

"Yearly sempling frequency” means the sampling shall be done in the month of September.
"Semi-annua | sanoling frequency* means the sampling shall be done during the months of June arxi December.
"Winter" shall be considered to be the period from November 1 through April 30.

oy
i
£

R

"Bypass" means the intentional diversion of waste stresms from any portion of the treatment facility.

RO

"Summer* shall be considered to be the period from May 1 through October 31.

"Severe property damage® means substantial physical damage to property, damage to the trestment facilities
which would cause them to become ino rable, or substantial and permanent loss of natural resources which can

reasonably be expectad to occur in the absence of g bypass. Severe property damage does not mean economic Loss
caused by delays in production.

oo et
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AL LTMGITIONS {ountirmed)

“U%et“ means an exceptional fncident in which there is unintentional and temorarg nohcompl jance with
technology based permit effluent limitations becsuse of factsrs beyord the reasonable controi of the permittae.
An upset does not includde norncompliance to the extent caused by operational error, improperiy designed
treatment facilities, inadequate trsatment facilities, lack of preventive maintenance, or careless or improper
cperation.

2. REMERAL EFFLUENT LIMITATIONS

=
G
T
N5

k|

The effluent shell, at sll times, be free of substances:

A. in amounts that will settle to form putrescent, or otherwise objectionable, sludge deposits: or that will
adversely affect aquatic Life or water fowl;

B. Of an oily, greasy, or surface-active nature, snd of other floating debris, in amounts that will form
noticeable sccumautations of scum, foam or sheen;

c. 3nimts that will elter the natural color or odor of the receiving water to such degres as to create s
miisance;

b. G amgmtgfthat either aingly or in combination with other substances ere toxic to humen, snimal, or
sptic lifep .

E. In smounts that are conducive to the growth of aquatic weeds or algae to the extent that such growths
become inimicel to more desirsbia forms of aquatic life, or create corciitions that are unsightly, or
constitute a nuisance in any other fashion;

F. In emounts that will impair designated instream or downstream water uses.
FACILITY OPERATION AND QUALITY CONTROL
All wastewater treatment works shall be operated in a manmer consistent with the fol lowing:

A. At sll times, the permittee shall maintain in good working order amd operate as efficiently as possible
all treatment or control facilities or systems installed or used by the permittee necessary to achieve
compliance with the terms and conditions of this permit. Proper operation and maintenance also incliudes
edequate Laboratory controls and appropriaste quality assurance procedures. This provision requires the
Sgeration of back-up or suxiliary facilities or similar systems which are installed by a permittee only

et the operation is necessery to achieve complisnce with conditions of the permit,

a. The permittee shall effectively monitor the operation and efficiency of treatment and control fecilities
and the quantity and quality of the treated discharge.

C.  Meintenance of wastewater trestment works that resuylts in Hegradation_of effluent quality shall be
scheduled during non-critical weter quality periods and shall be carried out in a manner approved by the
Ohio EPA as specified in the Paragraph in this PART 11} entitled, "UNAUTHORIZED OISCMARGESH.

REPCRTING

A. Monitoring data required by this permit shall be reported on the Ohio EPA report form (4500) on a monthly
basis. Indivicual reports for eech sampling station for each month are to be received no later than the
13th day of the next month. The original plus first copy of the report form must be signed end mailed
to: A

Ohio Envirormental Protection Agency
. Oivision of Surface Weter
Enforcement Section, ES/MOR
P.0. Box 1049
Columbus, Ohio 43256-0149

8. If the permittee monitors any poliutant at the location{s) designated herein more frequently than
required by this permit, using spproved analytical methods as specified below, the results of such
mnn;g;;sga;gail included in the calculation and reporting of the values required in the reports
speci bove .

c. Analyses of pollutants not required this permit, except as noted in the preceding regraph, shail not
be re?orted ont Ohio EPA report form ?ZSOO) but records snall be retained as specifiedp?n the péragraph

ed BRECORDS RETENTIONM,

SAMPLING AND AMALYTICAL METMOOS

entit

Semples and measurements taken as required herein shall be representative of the volume and nature of the
monitored flow. Test procedures for the sralysis of pollutents shall conform to regulation 40 CFR 136, "Test
Procecires For The Analysis of Pollutants” unless other test procedures have been specified in this permit,
The permittee shall pericdically calibrate and perform maintenance procedkres on all monitoring and analytical
instrumentation at intervals to insure accuracy of measurements.
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PART 111 - GEMERAL COWDITIONS {oomtimed’
&. RECORDING OF RESULTS

For each measurement or sample taken pursuant to the recuirements of this permit, the permittee shail record
the following information:

A.
8.
C.
2.
E.
F.

The exact place and date of sampling; (time of sampling not required on EPA 4500)
The person({s) who performed the sampling or meesursments;

The dste the snalyses were performed on those samples;

The person(s) who performed the analyses:

The anslytical techniques or methods used; and

The results of all analyses arxd measurements.

7. RECORDS RETENTION

The permittee shall retain all of the following records for the wastewater trestment works for e minfmum of
three years, .including:

A,
8.
c.

All sampling and snalytical records {including internal sampl ing dats not reported);
ALl original recordings for any continuous monitoring instrmr.wtstion;

ALl instrumentation, calibration and maintenance records;

All plant cperation and meintenanca records;

All reperts required by this permit; and

Records of all data used to complete the application for this permit for a period-of st least three years
from tha date of the semple, measursment, report, or application.

These perjods will be extended during the course of any unresolved litigation, or when recquested by the
Regional Administrator or the Chio EPA., The three year period for retention of records shall start from the
date of sample, measurement, report, or application.

8. AVAILABILITY OF REPORTS

Except for data determined by the Ohio EPA to be entitied to confidential status, sll reports prepared in

accordance with the terms of this permit shall be avaiiable for public inspection at the appropriate district

offices of the Ohio EPA. Both the Clean Water Act and Section 6111.05 Ohio Revised Code state that effluent

data and receiving water quality data shall not be considered confidential, Knowingly making any false .

gg;:mtion zg?lv’sg report may result in the imposition of criminal penalties as provided for in Ohio Revised
Section Y.

9. DUTY TO PROVIDE |NFORMATION

The permittee shal{ furnish to the Director, within a reasonable time, any information which the Birector mey
request to determine whether cause exists for modifying, revoking, snd reissuing, or terminating the permit, or
to determine compliance with this permit. The permittee shall also furnish to the Oirector, upon request,
copies of records required to be kept by this permit,

10. RIGHT OF ENMIRY

The permittee shall allow the Director, or an authorized representative upon presentation of credentials and
other documents as may be required by {aw to;

Enter upon the permittee’s premises where a regulated facility or activity is located or conducted, or
where records must be kept under tha conditions of this permit.

Have access to and copy, at reasonable times, any records that must be kept under the conditions of the
permit, .

Inspect at reasonable times any facilities, :gli;mcnt (including monitoring and control equipment ),
practices, or operstions reguiated or required under this permit.

Surﬁle_nr monitor at reasonable times, for the purposes of assuring permit compliance or es otherwise
authorized by the Clean Water Act, any substances or parameters at any location.

11.  UHAUTHORIZED DISCHARGES

A.

Bypassing or diverting of wastewater from the treatment works is prohibited uniess:

1.  Bypass was unavoidable to prevent loss of life, personal injury, or severe property damage;
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PART 111 - CENERM DONDITIOME {contirmsed)
EZ.  There were no feasible alternatives to the bypass, such as the use of auxiliary treatment i
facilities, retention of untrested wastes, or maintenance during normal periods of downtime. TYhis

condition 1s not satisfied if adequate back up equipment should have been installed in the exercise
of reesonable engineering judgment to prevent a bypass which occurred during normal peripds of

equipment downtime or preventive maintenance; and
3. The permittee submitted notices as required under peragraph D. of this section.

B. If the permittee knows in advance of the need for a bypass, it shell submit prior notice, if possible at
least ten days before the date of the bypass,

L. The Director may approve an unsnticipated bypass, after considering its adverse effects, if the Director
determines that it has met the thres conditions Listed in paragraph 11.A. of this section,

D.  The permittee shall submit notice of an unanticipated bypass as required in se¢tion 12,

€.  The permittee may allow any bypass to occur which does not cause effluent limitations to be excesded if
that bypass {s for essential maintenancs to assure sfficient operation. -

12. NOMCOMPLIANCE NOTIFICATION

A. The permittee shall telephone report any of the following within twenty-four (24) hours of discovery
at {toll free) 1-800- 32—93%:

1. Any noncompliance which may endanger health or the envirorment;
2. Any umanticipated bypass which exceeds any effluent limitation in the permit; or
3. Any upset which exceeds any effluent [imitation in the permit.

4. Any violation of s maximum daily discharge limitation for any of the pollutants listed by the
Director in the permit,

B. For the telephcre reports required by Part 12.A., the following information must be included:
1. The times at which the discharge occurred, and wes discovered;
2. The approximate amount and the charectaristics of the discharge;
3.  The stresm(s) affected by tha discharge;
4. Tha circumstances which created the dischargs;
5. The names and telephone numbers of the persons who have knowledge of these'circmstances;
6.  wWhat remedial steps are being taken; end
7. The names end telephone numbers of the persons responsible for such remedial steps,

C. These telephone reports shall be confirmed in writing within five days of the discharge snd.submitted to
the appropriate Ohio EPA district office. The report shall include the following: '

1. The limitation{s) which has been exceeded;
2. The extent of the exceedance(a);
3. The cause of the exceedance(s);
4. The period of the exteedance(s) including exact dates and times;
5. If uncorrected, the anticipated time the exceedance(s) is expected to continue, and
4. Steps being taken to reduce, eliminate, and/or prevent recurrence of the excesdance(s).
D.  Complisnce Schedule Events:
1f the permittes is unable to meet sny date for achieving an event, as specified in the schedule of .
compliance, the permittee shall submit & written report to the sppropriete district office of the Ohio
EPA within 14 days of becoming aware of such s{tuation. The report shall include the following:
1. The compliance event which has been or will be violated;
2. The cause of the violation;
3. The remedial sction being taken;,
4.  The probable date by which compliance will occur; and
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5. Yhe probability of complying with subsequent and final events as scheduled.

E. The permittee shall report all instances of noncompliance not reported under ?aragrephs A, 8, or C of
this section, at the time monitoring reports are submitted, The reports shall contain the information
listed in paragrephs B and C of this section.

F.  Where the permittee becomes eware that it failed to submit any relevant application or submitted
incorrect information in a permit application or in any report to the director, it shall promptiy submit
such facts or information.

13.  RESERVED
4. DUTY TO MITIGATE

The ﬁemittee shall rake sll reasonable steps to minimize or prevent any discharge in viclation of this permit
which has a reasonsble likelihood of sdversely affecting human health or the enviromment,

15. AUTHORIZED DISCHARGES

ALl discharges authorized herein shall be consistent with the terms and conditions of this permit. The
discharge of arz pollutant identified in this permit more freguently than, or 8t a level in excess of, that
authorized by this permit shall constitute s violation of the terms and conditions of this permit. Such
violations may result in the imposition of civil andfor criminal penalties as provided for in Section 309 of
the Act and Ohio Revised Code Sections 6111.09 and 6111.99, ’

16. DISCHARGE CHANGES

The following changes must be reported to the appropriate Ohio EPA district office as soon as practicable,

s
iy
i
¥

A. For all trestment works, eny significant change in character of the discharge which the permittee knows
or has reason to believe has occurred or will occur which would constitute cause for modification or
revocation and reissuance. The permittee shall give advance notice to the Director of any planned
changes in the permitted facility or activity which may result in noncompliance with permit requirements.
Notification of permit changes or snticipated noncompliance does not stay any permit condition.

B. For publicly owned treatment works:

1. Any proposed plant modification, sddition, end/or expansion that will change the capacity or
efficiency of the plant;

o
i
:
§
:

2. The sddition of arny new significant industrial discharge; and

%. tChenges in the auantity or quelity of the wastes from existing tributary irndustrial discharges which
wili result in significant new or increaged discharges of pollutants.

4
]
i
3

c. For non-publicly owned treatment works, any proposed facility expansions, production increases, or
process modifications, which will result in new, different, or increased discharges of pollutants.

Following this notice, modifications to the permit may be made to reflect sny necessary changes in permit
conditions, including any necessary effluent limitations for any potlutants not identified and limited
herein. A determination will alsc be made as to whether B National Envirormental Policy Act (MEPA)
review will be required. Sections 6111.44 and 6111.45, Ohio Revised Code, require that plans for
treatment works or improvements to such works be approved by the Director of the Ohjo EPA prior te
initiation of construction.

. In addition to the reporting requirements under 40 CFR 122.41(1) and per 40 CFR 122.42(a), sll sxisting
manufacturing, commercial, mining, and silvicultursl dischargers must notify the Director as socon es they
know or have reason to believe:

‘ 1. That any activit¥ has occurred or will occur which would result in the discharge on a routine or
1 frequent basis of any toxic pollutant which is not Limited in the Eermlt, I that discharge will
exceed the highest of the “notification levels® specified in 4D CFR Sections 122.42(a¥(1){1) through

122.42(a3(1)(iv).

: 2. That any activity has occurred or will occur which would result in any discharge, on a non-routine
or infrequent basis, of a toxic poliutant which is not limited in the permit, 1f that discharge witl
exceed the highest of the "notification levelsh specified in 122.42(8)(2)¢i) through
122,42¢83(2)Civ).

17.  TOXIC PDLLUTANTS

Ed

» The permittee shall comply with effluent standards or prohibitions established under Section 307 (a) of the

Clean Water Act for toxic pollutants within the time provided in the regulations that establish these standards
or prohibitions, even if the permit has not yet been modified to incorporate the requirement. Following
establishment of such standsrds or prohibitions, the Director shail modify this permit and so notify the
permittee.

Natitata bt
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HEY 111 - GEMERAL DONDITIONS {contirses}

5.

26.

7.

8.

9.

30.

n.

PROPERTY RIGHTS

The issuance of this permit does not convey any property rights in either real or personal property, or any
exciusive privileges, nor does it suthorite any injury to private property or any invasion of personal rights,
nor any infringament of federal, state, or locel laws or regulations.

UPSET

The provisions of 40 CFR Section 122.47(n), relating to “Upsetr ® are specifically incorporated herein by
reference in their entirety. For definition of “upset,® see Part 1, DEFINITIONS.

SEVERABILITY

The provisions of this permit are severable, and if any prevision of this permit, or the application of any
provision of this permit to any circumstance, is held invalid, the application of such provision to other
circumstances, arnd the remainder of this permit, shall not be affected thereby.

SIGNATORY REQUIREMENTS

All spplications submitted to the Director shall be signed and certified in accordsnce with the requirements of
40 CFR 122.22(b) and {c).

All reports submitted to the Director shall be signed and certified in accordance with the requirements of 40
CFR Section 122.22(b) and (). )

OTHER INFORMATION

A.  Where the permittee becomes aware that it failed to submit any relevant facts in a permit application or
submitted incorrect information in a permit application or in any report to tha Director, it shall
promptly submit such facts or information. N

8.  ORC 6111.99 provides that any person who falsifies, tampers with, or knowingly renders inaccurate any
monitoring device or method required to be maintained under this permit shall, upon conviction, be
punished by a fine of not more than $25,000 per violation.

C. ORC 6111.99 states that any person who knowingly makes any false statement, rspresentation, or
certification in any record or other document submitted or required to be maintained under this permit
including monitoring reports or reports of compliance or noncompliance shall, upon conviction, be
punished by a fine of not more than $25,000 per violation.

o, ORC 6111.99 ?rovides that sny person who violates Sections 6111.04, 6111.042., 6111.05., or division (A)
of Section 6111.07 of the Revised Code shail be fined not mora than twenty-five thousand dollars or
imprisoned not more than one year, or both.

NEED TO HALY OR REDUCE ACTIVITY

40 CFR 122.41(c) statas that it shall not be a defense for a permittee in an enforcement action that it would have
bean necessary to halt or reduce the permitted activity in order to maintain compliance with conditions of this

permit. :
APPLICABLE FEDERAL RULES !

ALl references to 40 CFR in this permit mean the version of 4D CFR which is effective as of the effective date
of this permit.
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18.

19.

20.

21.

22.

24.

PERMIT MODIFICATION OR REVOCATION

A, After notice and opportunity for a hearing, this permit may be modified or revoked, by the Chio EPA, in
whole or in part during its term for cause including, but not {imited to, the following:

1. vielation of any terms or conditions of this permit;
2. obtaining this permit by misrepresentation or failure to disciose fully all relevant facts; or

3. change in any condition that requires either a temporery or permanent reduction or elimination of
the permitted discharge.

8.  Pursuant to rule I745-33-06, Ohio Administrative Code, the permittea may at any time apply to the Ohio
£PA for modification of any part of this permit. The filing of a request by the permittee for s permit
modification or revocation does not stay any permit condition. The spplication for modification should
be received by the appropriate Ohio EPA district office at least ninety days before the date on which it
g dgsiagq t!ﬁag: the modification become sffective. The application shall made only on forms approved

the Chio .

IRANSFER DF OWNERSHIP OR CONTROL

This permit carnot be transferred or assigned nor shall a new owner or successor be authorized to discharge
from this facility, until the following requirements are met:

A. The permittee shall notify the succeeding owner or successor of the existence of this permit bg a latter,
8 copy of which shall be forwarded to the appropriate Ohic EPA district office. The copy of that letter
will serve as the permittee’s notica to the Director of the proposed transfer. The copy of that Letter
shalifbe received the appropriate Ohio EPA district office sixty days prior to the proposed date of
transfer;

B. A written sgreement containing a sincific date for transfer of permit responsibility snd coverege between
the current and new permittee (including acknowledgement that tf:: existing permittee is liable for
viclations up to that date, and that the new permittee is liable for violations from that date on) shall
be submitted to the appropriate Ohio EPA district office within sixty days after receipt by the district
office of the copy of the letter from the permittee to the succeeding owner;

£.  The Director does not exercise his right within thirty days after receipt of the written agreement to
notify the current permittee and the new permittee of his or her intent to medify or reveke the permit
and to require that s new application be filed; and

D, The new owner or successor receives written confirmation and spprovel of the transfer from the Director
of the Chic EPA. ‘

At anytime during the sixty (60) day period between notification of the proposed transfer and the effective
data of the transfer, the Diractor may prevent the transfer if he concludes that such transfer will jeopardize
compliance with the terms and conditions of the permit.

DEL AND NAZARDOUS SUBSTANCE LIABILITY

Nathing in this permit shall be construed to preclude the institution of any legal actios or ralieve the
permittee from any res ibilities, liabilities, or penalties to which the permittes is or may bé subject
under Section 311 of the Act,

SDLIDS DISPOSAL

Collected screenings, siurries, sludges, and other solids shall be disposed of in such a manner as to prevent
entry of those wastes into waters of the state. For publicly owned treatment works, these shall be disposed of
in accordance with the approved Chic EPA Sludge Management Plan.

CONSTRUCTION AFFECTING NAVIGABLE WATERS

This permit does not authoriza or epprove the construction of any onshore or offshore physical structures or
facilities or the undertaking of anhy work in any navigable waters.

CIVIL AND CRIMINAL LIABILITY

Except ns exempted in the permit conditions on UNAUTHORIZED DISCHARGES or UPSETS, nothing in this permit shatl
be construed to relieve the permittee from civil or criminal penalties for noncompliance.

STATE LAWS AND REGULATIONS

Nothing in this permit shall be construed to prectude the institution of any legal action nor relieve the
permittee from any responsibilities, tiabilities, or genalties established pursuant to any applicable state law
or regulation under authority preserved by Section 510 of the Act.
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0.24 inches in 3.75 hours
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Conduit G5O 1008d
Summary Statistics

Totat Discharge

oo

L. e

Volume  Duration  CBOD 38 TN Cu cd Pb Zn
{ch () {ibs} {lbs) {ibs) {ibs) {ius) {Ibs) bs}
2.91E+01 320 0089636 0.507278 £.019288 0.600077 0.000006 6600160 0.050372
Conduil CSO 10054 CRCD  CBOD  ¢€BOD 83 TN Cu Cu Cu Cd Cd Cd Pb o b A
Time Thre Flow Mean Cong. Mean Discharge Conc. Mean Discharge Conc. Mean Discharge Conc. Mean Discharga Conc. Maan Discharge Cong. Maan Discharge Cong, Sdoad fischarge
thours)  {minules)  (%3/8) Flow Cone. ibs. mgh. Cone. ibs. Cone. ths, Corse, ths. mght Conc. s, Cone. Ibs. } Cong, iy
12,6 0 211E.04 1C8 845 380 Itrs 28 245 0.05t 0.0525 0.683 0.003 0.135 0.132 O3 4238
126 8 B.12E-04 5.11E-04 94.5 0001082 3176 0.004323 245 0.000281 00525 8.01E.07 0003 7.27E.08 0.112 128605 B 2VIE06
127 12 148E-03 t.15E8-03 94.5 0.002437 377.5 0.009738 24.5 0000632 008526 135606 0003 164E-07 0.112 288E-06 {238 614608
i28 18 2.44E-03 t.82E-03 a1 76.5 0003842 365 334 0.015348 20 17 0.000995 0.054 0054 2.13E06 4003 0.0035 2.668E-07 0.089 0.083 455806 0248 2445 B88B-06
128 24 2.80E-03 2.47E-03 76.5 0.004228 234 0.018458 17 0.0600039 0054 298E-08 0.0035 3.3tE07 0.08% 514E.06 (2445 1 A5E.05
13 30 I56E03 I1BE-03 72 76.5 0.005441 303 289 0023754 14 125 0001209 0.054 00485 3.84£-08 004 00035 426807 Q0%7 00905 661E-08 024 82 LT4E-DS
13.1 A6 4.42E-03 3.99E-02 76.5 000883 289 0.025801 126 0601118 0.04B5 4.33£-06 0.0035 535E07 00905 B8.08E-05 23 2056-65
132 42 5.26E-03 4.B4E.03 76.5 0.008287 285 0.031305 125 £.001354 0.0485 525£-06 00038 6A4BE-O7 0.0205 B8E-68 033 ZASEDS
133 48 5.97E-03 561E-03 45 41.5 0.008616 275 280 0.038329 #H 95 0.001571 £.042 0042 6.tE08 0.063 0.003 75407 4.004 0098 1.14E-08 [ 0.214  283E.05
134 54 GA49E-03 6.23£.03 415 0.00578% 260 0006287 9.5 0.060t328 0.042 5.86E.06 0.003 389E-07 2499 1285408 D214 RB9E05
135 B0 B.BOE-03 6.55E.03 38 405 0.006083 245 2365 0.038112 8 8.5 0.001393 0.041 004 B.18E-05 0003 0.003 409807 &.114 4092 $45E08 .308 0494 314E.05
136 86 B.16E-03 £.38E-03 406 0.00579 265 0.033809 BS5 0.001215 0.04 57E-06 0.003 3.89E.07 0092 132608 Hine 2TTELS
137 72 BASEDI 8.75E-03 40.5 0005216 2385 0.030461 8.5 0001095 0.04 5456068 0003 38E-07 G092 1 4BE-U5 4164 25E-05
t38 78 4.41€-03 487E-03 40.5 0.604419 2368.5 0.025807 a5 0000928 0.04 4 36E-08 0063 297607 f092 1E-05 01894 21208
139 84 3.58E-03 3.98E-03 40.5 0.003623 2365 0.021155 85 ({00076 0.04 358806 0.003 2.43E-07 0.092 823848 G184 §.74E-05
t4 80  2.90E-03 3.24E-03 43 A7 0002938 28 288.5 0017161 b4 85 0000617 0.038 0038 29E-08 £.003 £.003 1.97E-07 .07 {00665 GEBE-U6 .18 D475 141E05
4.1 86 235BE-03 262E03 7 o.0eR112 2885 00176525 8.5 5000493 0.038 2.23E-08 0.003 146807 Q0685 402606 4978 503805
142 102  1.88E-03 2.17£03 37 0.081798 2985 0014504 8.5 0.000413 0.038 1.85c-08 0003 12tE07 00685 2.33E-06 G475 B5E-OB
143 168 1.B4E-03 1.91E.03 37 (.001587 2885 0012798 3.5 0.000364 0.028 1.83£06 9003 1.078.07 00685 2.94£-08 L4185 TEE08
14.4 t14  1B2E-03 $83E-03 A7 5001514 2885 0012212 8.5 0.000348 0.036 1.55£.06 0003 1.026-07 0.0885 2BE.08 HATE 7IBE05
14.5 120 182803 1.82E-03 i 245 (.001506 369 3185 0.012148 B 8.5 0.000345 0037 00345 1.55E.06 0.003 0.003 101807 0067 0.0745 2.79£-08 0.47 D87 VA2E-08
146 126 115603 1.78E.03 245 0000878 316.5 0012634 85 0006139 0.0345 138E-08 0.003 &57E.08 0.0745 297E-05 DA8F 7 4BE08
14.7 132 158E403 167ED3 245 0.000%15 At6.5 0.011817 8.5 0.000317 0.0345 t.29E.06 0.003 6.15E408 0.0745 278508 0387 B98E.08
148 138 1.37E-03 1.48E-03 245 0.00081¢ 3t6.5 0010478 B85 0.000281 00345 1.14E-06 0063 S.45E-08 0.0745 2.47¢.08 0.987 BASEDG
148 144 1.14E-03 1.25E-03 24.5 0.000688 3ta.s  DL0BBY 8.5 0.000239 00345 S.60E-07 0.003 4.67E-08 00745 2.09E08 G487 52508
15 150  9.20E-04 1.035-03 24.5 0000565 3165 0007285 8.5 0.000196 06345 7.95E.07 0003 3.7SE08 CO07T48 172608 AR 4308
151 156  7.14E-04 B.17E.04 24.5 0.000448 3165 000579 85 {.000155 00345 6.21E07 £.003 3.01E-08 0.07456 1.36E-06 4487 347606
152 162 5.40E-04 627ED4 245 0.000344 165 0004442 4.5 4800118 0.0345 4.84E-07 £.003 231808 20745 1OSE-06 DAB7 262608
15.3 168 3.88E-04 4.65E-04 24.5 D.O00257 3165 0.003322 8.5 8.92E-05 0.0345 3.62E-07 0003 1.73E-08 20745 7.826.07 ERETERE i
154 114 2.78E-04 J.3BED4 24.5 0000186 8L 0002397 8.5 B.44E-08 0.0355 261E-07 £003 125808 00745 5.84E-07 D87 4208
15.5 180  1.82E-04 2.30E-04 24.5 0000128 3165 0.001632 85 4.38£-05 0.0345 t.78€.07 0.003 B.4%E-08 0.0745 3.84E.07 GABT RB4EDT7
1586 186 S.BBE-GS 140E-04 5 77E-08 6.5 0.000994 BE 267£-D5 0.0345 1.0BE-07 0.803 S17E-08 0.0745 2.34E.07 187 SBTE-O7
15.70028 192 3.24E-05 6.55£-05 4.5 3.59E.05 3185 0.000454 B5 1.25505 0.0345 5.06E-08 0003 241E.09 0.0745 1.08E.07 0487 2.74E-07
158 1.62E-05 245 B.BBE-DS 3185 0000115 8.5 3.0BE-06 00345 1.25E-08 0463 S.87E18 00745 27608 G087 BIEE-G8
SICSO5DXLS tof ¥ BT
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Conduit C50 1008

Summary Statistics

R N ey

Sihcenetucmantay

Qe

Total Discharge
Vaolume  Duration  CBOD 35 TEN Cu C4 Pb n
{h {hr) {ibs) {lbs} {ibs} {ibs} {ibs) {ihs) {ibs)
4.25E433 1.60 19,381 84.401 449G G013 £.001 0.027 0.060
Conduit 30 1806 CBOD  CBOD  CBOD 55 TN TR TKN Cu Cu Cu Cd Cd Cd P Pb Pb pa
Time Time Flow Mean Cons, Mean Discharge Cone, Mean Discharga Cone. Mean Diseharge Conc. Mean Discharge Cone. Mean Discharge Cone. Mean Discharge Cone. Baan Cischarge
(hours)  (minutes) {AP3fs) Flow Cong, ibs. mgh Conc. ibs. mgh Conc, ibs. mgh Caonc, ibs. Cane. tbs. g Cont. ibs, e, g,
125 0 3.226.02 08 B54.5 380 s 29 245 0051 0.0525 0003 0.003 4,135 0.142 vk 2238
12.8 B 2073437 1.05E+00 94.5 2237974 I7rs Bsootor 245 0.577623 0.0525 0.001238 0003 000015 0.142 0.002641 223 205611
2.7 12 1.B6563 1STEHG 945 4.167866 3775 16.6454% 24.5 1080558 0.0525 0.002345 0003 040028 0112 050484 LM L0487
t2.8 1B 1.439044 1 85E+00 8t 7656 3.496625 365 334 13.968 20 17 0.906532 0.054 0054 0.001943 0.003 0.0635 0.000225 0.089 0.093 0004144 BR4%  D2445 (008806
12.8 24 1007508 1.22E+00 765 2095584 334 9.149334 17 0485685 0.054 0001479 0.0035 0.000164 4093 0.002548 02445 006895
13 30 0.891028 848E.01 72 76.5 1454872 303 289 6351992 14 12.5 0.32330% 0.054 0.0485 0001027 0.004 0.0035 0.000114 0.087 0.0905 0.001769 0.24 433 520485
13.1 38 0.5336B3 612641 765  1.04002 285 13962968 125 0171400 0.048% 0.0006585 006035 B22E.08 0.0205 0:001241 023 0003154
132 42 0508376 5.20E-01 76.5 0450858 289 3365462 12.5 0.145565 0.0485 0.000565 00035 §.98E.05 0.0505 0001054 H.83 0002878
133 48 0.551482 5.28E.01 45 415 0.906103 275 280 3423085 k2| 85 0.14BO56 0.043 2042 0000574 0.003 0.003  TAEDS $.084 088 0001072 [ 2218 D022
124 54 0606248 5.79E.014 4145 0.537953 265 3370307 85 0123148 0.042 0.600544 0.003 3B1EQS 0.088 0.001283 G214 DOn2TTe
13.5 60 0.634264 8.20E-01 38 40.5 0.575418 248 2365 31611297 L} 8.5 0.131951 0.041 0.04 0.0005832 £.003 0.003 3.87E-05 4.114 0082 6001375 {208 0194 0002972
138 66 0613273 £.24E-0¢ 405 0.565744 2365 3303483 B4 0.11872 0.04 2.060559 0063 3.8E-0S 0.082 0.001285 D4 (.00271
a7 72 0530178 5.72E-0t 40.5 0.518515 236.5 3.027872 85 0.108824 0.04 0.000512 0003 J4BE-0S 0.082 0.003178 D188 0.002484
138 18 033533 481801 405 0417984 2365 2.440701 85 00BTT21 0.04 0.000413 0003 281E85 0.092 0.00094% Bise DOD2002
3.9 84 0.231785 312601 40.5 (.282653 2385 1660582 B85 0.0569322 004 0080279 G033 1OR.G5 0.082 0.000642 2984 0001354
14 90 044E02 183E-01 43 37 0141318 228 2985 0.883776 & B.5 0.031345 0038 0038 0000148 0.003 0803 9.94E.08 G607 00685 0.000338 318 GATS 0.000708
14,4 g8 7.05E-03 H07E.02 37 0042032 2885 0.339087 45 0.009656 0036 432E-05 0003 2.82E-06 0.0685 7. 76E-05 5478 400199
102 3.52E-03 37 0002919 298.5 0023549 85 0000871 0.038 3E-06 0003 1.88E07 00685 5.4£-05 ER TS
S1CS06.XLS tolt et
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Conduit £SO 1807
Summary Slalistics

Foiat Discharge

E——"

Volume  Duration  €8OD 85 TN Cu cd Ph In
{en thn) {ibs) {tbs) {Ibs} {ibs) {ibs) fibs) {Ibs)
7.23E+03 4.70 23.078 129970 5046 0.019 0.002 0.040 G093
Conduit CS0 1007 CBOD  CBOD  CBOD 85 TKN THN TKN Cu Cu Cu Cd T Cd Fb Ph Ph Zn &n
Timeg Firme Flow Mean Ceonc. Mean Bischarge Cone, Mears Discharge Cone. Maan Discharge Congc, Mean Discharge Gonc, Mean Discharge Cong. Mean Dischargs Cone. Kan hseharge
thours) — {minutes)  {f*3/s) Flow Conc. ibs, mgl Conc. ibs. mgi cone. Ibs. mgt Gong. ibs. Cone. ths, mg/ Cong. Ihs. mgA Cong. ibs,
1.4 4 0117505 108 94 5 330 IS 24 245 0.051 0.0525 0.003 4003 3,435 o112 G837 felrics)
115 & 0426616 2.72E.01 94.5 0.57562 377.5 2.299435 245 0149238 0.0525 0.00032 9002 247E-05 0.112 £.000882 G3M 000145
186 12 0.534223 4.80E-01 94.5 1.016544 377.5 4.080766 245 0263548 0.0525 0.000585 0.003 §.83E-05 0.112 0001205 DI 000258
117 8 0.837802 5.86E.01 a1 6.5 1240402 365 334 4.953848 20 17 0.321508 0.054 0.054 0.000689 0.003 0.0035 8.33E-05 0.08% 0.082 D.0D147 0248 02445 (003123
118 24 0.847897 7.43E-0t 76.5 1.272568 334 5556048 17 0.282793 0.054 0.000698 90035 S9YE-05 0.083 0.001547 L3443 G.004067
119 30 1.076938 9.82E-01 72 76.5 1648705 303 289 7.198267 14 125 0.36637% 0.054 0.0485 0.001164 0004 0.0035 0.000129 0.097 20905 0.0062004 G4 .23 £.005269
12 36 1.314196 1.20£+00 765 2048111 2B9 7.73730% 12.6 0334659 0.0485 0.001208 0.0035 0.000151 00805 0.002423 2% 3.006158
2.4 42 1432688 13TEW0 76.5 2.352629 283 8.98B465 12.5 0384449 0.0485 0.001492 0.0035 0.000184 0.0905 0.002783 .33 0007074
12.2 48 1495007 1.46E+00 45 415 2507702 275 260 9.473539 11 25 0409755 0.043 0.042 006158 0.003 0.003 0.000197 0.084 0.099 0.002967 LR sd 0214 doaTsas
123 &4 1544237 1.52E+00 415 141222 260 B.847841 9.5 0.323279 0:042 0.00142% 0003 949E-05 0.099 0.00336% G.2id D.o07E82
124 80 1.450245 1.50E+00 38 0.5 139142 5 2365 B.717323 8 45 0.218518 0.04% 064 0.001408 0.003 9.003 9.35£-05 114 0092 0063319 268 G494 0007175
1286 66  1.151803 1.30E+00 40.5 1.179937 2365 6.890251 8.5 0.247541 004 0.001165 0.003 7.83E.0% 0092 000268 5394 D.OUBES2
126 72 0826772 98960t 40.5 0.897214 2365 5.239288 8.5 0.1868304 &:.04 0.000886 0.003 BO3E-05 9092 0.002038 34 0.004208
2.7 78 0.519687 H.73E-01 40.5 0.610653 2365 31565914 8.5 0.128162 0.04 0.000803 0.003 41E05 0092 0.001347 984 0.002975
t2.8 84  {.453097 5.06E.01 405 0.459343 2365 2682338 4.5 0088405 0.04 0000454 0.003 3.09E-05 0.08z 0.801043 48 nDDozZe
2.9 90 0516608 505E-04 43 37 0.457665 229 2849.5 2673708 9 4.5 0086095 0039 9.028 05004582 0.603 0.003 3.08E-05 0.07 o0685  0.00104 48 G178 0.002193
13 96 (.556577 B.a7E- 37 0.444595 298.5 3585804 45 0102137 0.038 0.000457 0.003 299605 0.0685 (0.000823 9.17% 5002103
131 102 0.851677 S5.54E-01 37 0459124 2685 3704011 4.5 0.105474 0.038 0.000472 0003 3.08E.95 0.0685 0.00085 B475 poe2yTe
132 108 0.521438 5.36E-01 37 0.444442 288.5 3585568 8.8 (.102102 0.038 0.000458 4003 2.99E.08 0.0685 0.000823 §.175 £002102
133 114 0490077 506E01 ar 0418923 298.5 3.379686 8.5 0.096238 0.038 000042 0.003 28iE-08 0.0685 0.000774 DATH G.001981
134 120 0438818 4.54E-01 31 24.5 0.3848919 368 318.8 3.104556 8 8.5 0.068404 0037 0.0345 0.000365 0.063 3.003 259E-05 {.0687 0.0745 0.000712 37 Q87 H00tER
138 126 0.347153 393L.01 245 0.215608 3185 278%28 8.5 0.074802 0.0345 0.000304 0.003 1.45E-05 00745 0.000658 D487 4001848
128 132 0.266236 3.07E.0t 245 0.158264 316.5 2.473893 8% 0.088377 0.0345 £.000237 0.063 1.13E-05 G.0745 0.000512 0587 0.001204
137 138 0.179332 2.23E-01 245 0122227 N85 1578979 8.5 0.042405 0.0345 0.000472 0.063 8.21E.06 0.0745 0.000372 QUE8Y 0000833
138 44 0140743 1.60£-N 24.5 0.087802 31656 1134258 8.5 0.030462 0.0345 0.000124 0.003 5.8E06 00745 0000267 S8Y  000067
13.9 50 £.122401 1.32E-01 245 0072184 3165 0.932508 8.5 0.025044 00345 0.000102 0.063 485606 4.0745 0.000219 .187  5.000551
14 156  £.109367 1.16E-01 24.5 0.063678 3t6.5 0821328 45 0.022058 0.0345 B.95E-05 0.003 427£.06 00745 0.000193 G467 DO00485
14.1 162 0121826 1.15E-01 245 00683366 3155 0.81859 85 0.021984 0.0345 8.92E-05 Q.003 4.286-08 0.0745 (.000193 G187 D.O00M84
14.2 168 0167513 1.45E-01 24.5 0.079318 316.5 1.024835 8.5 0027518 0.0345 0000112 10003 5.33E.08 0.0745 0.06241 3487 $400805
14.3 174 0.225993 1.97E.0t 24.5 D.107943 3168 1.384440 85 003745 0.0345 0.000182 G003 7.25E-06 0.0745 0.000328 $.187 DOD0&24
144 180 0.265705 2.46E-01 245 0.134879 316.5 1.742414 8.5 0.046795 0.0345 0.00019 8003 S08E.08 0.0745 000041 D487 G001020
4.5 186 0.233056 249D 245 0136819 J16.5 1.767479 8.5 0.047468 0.0345 0.000993 8.003 S.19E06 0.0745 0.000418 G887 Q001044
4.6 192 0.1896769 2. 108-01 245 0118971 3165 1487823 8.5 0.039957 0.0345 D.poo182 0.063 7.74E-08 0.0745 0.00035 187 0.000074%
14.7 188  0.138657 1.63E-01 24.5 0089276 3185 1183297 4.5 0.030973 00345 0.000428 0.0863 BE-08 0.0745 £.000771 8187 0.0006881
14.8 204 0114822 1.27E-1 245 0.069534 318.5 0.898284 8.5 0.024124 0.0345 BT9E-05 0.003 4.67E-06 04745 0.000211 D87 5.000531
149 210 0.101785 1.0BE.Qt 245 0.059419 318.6 0.767603 8.5 0.020615 8.0345 8.37E.05 0003 3.96E-08 00745 0.800181 3487 4000454
15 216 8.08E02 8.63E-02 4.5 0.052843 316.5 0.682646 8% 0.018333 0.0345 7.44E.05 0.003 358£.06 0.48745 0.000161 Q487 DLO040A
151 222 8.0%E-02 B.E9E-D2 245 0047117 3165 DE0BETS 8.5 0.016347 0.03458 663E-05 0.003 337E06 " 0.0745 0.000143 D7 0.00036
15.2 228 T.H4E-D2 T R2E-62 245 0.04179% 3185 0530872 8.5 0.014493 0.0345 508805 0003 2B1E06 0.0745 0000127 DR H000319
18.3 234 81802 6.68E-02 24.5 0038535 3185 0471974 4.5 0.012675 00345 514E-05 0.003 2.45E-08 0.0745 0.000111 QAEF H0502T
15.4 240 S518E-02 5.68E.02 18 19.5 0.031148 264 207 0.402352 g 4 0.010808 0.032 0.029 4.39E£-05 0.003 0.0028 2.09E-08 {1,083 0.0705 B47E.05 0204 .1835 D.000238
15.5 248 4.1AE-02 4.88E-02 185 0.020423 207 0.218797 8§ 0006284 0.028 IM4E.08 0.8025 1 14E08 20705 7.38E.05 Q4855 0000192
158 252 315E-02 3.66E-02 195 0.015994 207 018978 6§ 0.004829 0.028 2.38E-08 0.0025 B.95E£.7 0.0708 5.78E.05 04835 D.O0G151
15.70028 258 2.15£.02 2.65E.02 19.5 0.011565 207 0122774 § 0.003559 0.029 172608 00025 G4TEQT 00705 4.18E.05 D3 0500109
16.50028 264 121802 1.8BE-02 19.5 D.00732% 207 0.077753 8 0.002254 0.029 1.09E-058 00625 4.1E.07 0.0705 2 656.0% G835 5 AIE-DS
15.90028 270 4.28E.02 B1BE-03 19.5 0.003572 207 003792 4 0.001099 0029 SME08 4.0025 2607 0.0745 1.28E-0§ 4835 336E-05
16.00028 279 8.TSE-04 24BE-D3 18.5 0001084 207 H.014602 8 0.000333 0.028 1.81E-08 00025 6.07E-08 00708 392E-08 44835 LO2E.08
18.10028 282 195804 4.39E-04 185 0.000192 207 0.002035 8 58505 0.029 2.88F.07 0.0025 1 07E-08 0.0705 8.93E.07 S1835 1 RE-GE
288 995605 19.5 4.24E-05 207 0.000484 6 1.34£-85 0.029 6.48E.08 0.0025 243E.09 0.0705 1.67E-57 01838 4 DOELT
510807 XLS 1oft B2
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Conduit £SO 1033
Summary Statistics

Tolal Discharge
Volume

RS

s s

[I——

Duralion  CBOD 58 TKN Cu cd P Za
{ch) {he} {tos) fbs) (s} {ibs} {bs) (ibs} {Ibs)
T 05E+51 080 0.15860 0.68067 0.04125 0.00010  0.00001 0.08630 D000

Conguit CS0Q 1633 CBOD CBOD CBOD S8 88 85 TKN Cu Cu Cu Cd Cd Cag 3] P Pt Zn e ey
Time Tirrie Flow Mean Cone. Mean Discharge Cone. Mean Discharge Cone. Mean Discharge Conc, Mean Discharge Conc. Mear Pischarge Cong. Mean Distharge Cone. Maan {¥scharge
(hours)  (minutes)  (f"3/s) Flow Conc. Ibs. mgh Conc.  ths. Ibs. mah Cane. ibs. magh Cone. ibs. mght LConc, ths. mad Cone, .
123 0 4.21E.03 108 84.5 390 TS 29 245 005t 00525 0.003 0.003 0.135 a.112 [l .08
12.4 6 1.43E-02 9.28E-03 M5 0019634 3775 0.078432 245  go0500 0.0525 109605 0003 132608 0112 233E.05 G258 4 B4ED5
125 12 2ATE-02 1.55E-02 94.5 0.041306 AVES 0165007 245 0.010708 00526 229605 4003 277E06 0112 48605 D3] 4000104
128 18 2.39F-02 2.43E.02 81 7685 0.051427 365 334 (0.205435 20 17 6013333 0.054 0.054 28BE.08 0003 00035 I45E-06 $.089 0043 61E05 0248 DIMASR 00013
2.7 24 1.45EL2 192802 785 0.032856 334 01434409 17 6007301 0.054 2326808 00035 2 .5BE-06 0083 3.89E-05 $.2445 000105
12.8 30 5.39E-03 9.92E-03 72 76.5 0016983 403 289 D.QT4183 14 125 0003778 0054  0.0485 12805 0004 00035 132608 0037 00805 207E8.05 G4 933 B43E-05
12.9 36 103E-03 324603 76.5 0.005498 289 0020712 12.5 0.000808 0.0485 3.4BE-08 8.0035 431E-07 0.0805 &.8E-08 B33 185608
42 5 18F-04 6.5 0.600885 289 0.003342 12.5 0.000145 0.0485 S561E-07 0.0035 6893508 0.0805 {05608 023 266E-08
SICSOIALS 1ot
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SIMULATION #2

0.75 inches in 9 hours
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Conduit 550 1004 - S2C804 XLS

Summary Statistics

Total Discharge
Vokime  Duration Ca0oDL §8 TKN Cu Cd Fh Zn
{ch) {ar) {ibs) {Ibs) {tbs) {lbs) {Ibs) {ibs) (ibs}
507+ 0,10 G.298083 1150876 0.077278 0000166 4000520 O 000359 000075
Conduit CSO 1604 £BOD CBOD CBOD 88 58 S8 TKN THN TKN Cu Cu Cu Cd Cd £d Pb Ph Py Zn #n £
Time Time Fiow Mean Conc. Mean Discharge Cone, Mean Discharge Cong, Mean Discharge Cong. Meoan Discharge Cone, Mean Discharge Cong, Maan Discharge Cone, Maan Dhscharge
(hours)  {minules) {A*¥s}  Fiow Conc.  Jos. mgh Cone. fbs. mgh Conc. ibs. mgt Cone. ths, ngh Cone. lbs. mgh Cang. ibs. gl Cong,
18.3 0 &.138411 108 845 390 7S 29 245 0051 00825 0.003 0.003 4435 o112 0337 D
5.4 6 T28E-02 105801 94.5 0221189 3775 0BBIG24 245 0057348 0.0525 0.000123 0003 1.49E-08 0112 9000262 0238 G.000557
12 363502 945 0.076865 37T E 0307052 245 06019928 Q4625 427TE05 0003 516E-08 0112 S 1EHS D23 H000184
e
+ of 1 brearal

B2CE04.XLS



Conduit C80 10050 - 52C5050.X0.§
Summary Statistics

Total Rischarge

Volume  Duration CBOD 58 TKN Cu Cd Pb Zn
{cf) thn) {ibs} {ibs) {ibs) (s} (lbs} {ibs) {8
TEY02 B8.40 20133 13.2285 0.467% £.004%9 2,000t 0.0040 0.0098
Conduit CSO 1005D CBOD  CBOD  CBOD 88 55 88 TKN TKN TEN Cu Cu Cu Cd Cd Cd Ph Pb Py Zn F] In
Time Time Flow Mean Cone. Mean Discharge Conc. Mean Discharge Cone. Mean Discharge Conc. Mean Discharge Cone. Mean Discharge Cone, Menn Discharge Con, M Oischarge
thours}  {minules) {f1*3/s) Filow Conc, tbs. mgf Cone. s, mgh Cong. Ibs. moyh Cenc. s, moi Conc. Ibg. mah Cong. (8 gt Cong. i,
127 0 B.15E-04 106 .5 386 s 29 245 0051 0.0525 0803 0.063 4135 0.112 [herig {230
1z.8 & 1.18E-02 6.35£-03 945 001343 3775 0.053651 24.5 0003482 0.0525 746E-06 0.003 $.028-07 0.112 155808 $.238 A38E-05
129 12 3.64E-02 2.42E-02 945 0051122 775 0.204216 245 0.013254 0.0525 28445 0.003 343508 0.112 6.0BE-05 G238 H000129
13 1B 6.00E-D2 4.B4EG2 B8t 76.5 0.102371 365 334 0.406542 20 t7 0.026541 0.054 0054 5.68E-05 0.003 0.0035 6.BBE-G6 0.088% 0.083 0.080121 DR D245 £006258
134 24 T.59E-02 6.81E-02 785 0.116652 334 0.509306 17 0.025923 0.054 B.23E-05 0.0035 9.14E-08 0.083 0000142 02845 2000373
132 30 B.50E.-02 BOSE-0Z 72 765 0.137758 303 2B 0601442 14 12.5 0.030812 0.054 0.0485 B.72E-05 0.004 0.0035 1.08E.05 0.097 00805 0.000167 024 023 0.00044
133 36 9.05E-02 B.TTEH2 785 0.160322 289 0567882 12.5 0.024582 00485 9.53E-05 00035 1.1BE-55 0.0205 0000478 473 H.080452
434 42 932602 9.18E-02 78.5 0.157418 289 0594580 12.5 0.025722 0.0485 9.58E-05 0.0035 1.235-05 0.0905 0.600186 323 0.000473%
135 48 9.28BE-82 9.30E-02 45 415 0.158388 275 260 0602131 11 8.5 0.026044 0.043 0.042 08060101 0,003 0.003 1.258-05 0.084 0.089 0000159 el G214 H.000479
13.6 54 907TE-02 9.1BE-02 415 0.085291t 260 0.534358 4.5 0.019525 0.042 B63E-05 0.003 5.73E-98 ¢.088 £.800203 .20 000044
13.7 80 B.83E-02 5.96E-02 38 40.5 0.083232 245 2365 0521454 ;] 85 0.019053 0041 0.04 8.42E-05 0.003 0.003 5.59E.06 4114 4092 0000193 208 G954 6.000420
138 66 B.63E-02 5.74E.02 40.5 0079223 236.5 0.4628625 8% 0016827 004 7.82E-05 0.002 532E.08 0082 0.00018 S8 0000378
139 72  BABE-D2 B40E-02 40.5 0.076201 2365 0.444979 B5 0015893 0.04 T.53E-05 0.003 512608 $492 0000173 G184 H.000065
14 78  T.34E-02 7 76E-02 40.5 0.070356 2365 0.410845 8.5 0.014766 0.04 6.95E-05 0.003 4.73E-08 0.092 0.00015 454 4000337
14.1 84  B.34ED2 6.84E-02 405 0562038 236.5 0.382279 85 0.013021 004 6.13E-05 0.083 A.17E-06 3082 0.000141 .44 R.000287
142 90  B4TVE-DZ 5.80E-H2 43 37 0.053839 228 2965 0212842 g 8.5 0.0%1237 0.03% 0.038 5.29E-0% 0.003 0.003  36E-08 0.07 00885 0000122 9,18 SATE H.000256
4.3 96 4 75E02 5.11E-02 37 0.042304 2888 0.344292 8.5 0.009719 0038 4.34E-05 0003 2.84E-08 {0888 7 83E-05 $A7E 0.0007
4.4 102 4.10E-42 4.42E.02 37 0.036641 288.5 0.295601 8.5 0.008417 0038 3.76E-05 G.003 2.456E5-08 40685 B.7BE-05 D475 080172
14.5 108  3.62E-02 3.86E-02 37 0.031959 288.5 0.257828 8.5 0.007342 G028 32805 0.403 215608 40685 592E.05 HATE Q000151
1486 114 3.28£-02 3.45E-02 37 0.028572 268.5 0.23051 8.5 0.006564 0.038 2.93E-05 0.603 192806 00685 5.296-08 B4TE 0000138
147 120 3.13£-02 3.21E-02 31 245 0.026562 369 3155 0.214292 8 B5 0806102 0037 0.0345 2.73E-05 0.003 0.003 1.78E.88 .067 0.0745 492805 037 9187 0000128
14.8 126 312802 313502 24.5 0.017153 316.5 0.221583 8.5 0.005951 00345 2.42E-05 0.003 4.15E-08 0.0745 §22E-05 {87 DOOCI3
149 132 3.21£-02 3.18E.02 245 0017381 3165 0.22428 8.5 0.006023 0.0345 2.44E-05 0.003 1.17E086 Q0745 5.2BE.05 4187 HU00133
15 138 3.32E-02 3.26E-02 24.5 0017893 8.5 0.231146 8.5 0.006208 0.0345 2.52£.05 0.003 12E.08 0.0745 5 44&-05 G187 (000137
15.1 144 343E-02 3.37E42 24.5 0.01849% 318.5 0238972 8.5 0.008418 0.0345 286E-05 0.003 124E-08 0.0745 S63E-05 0187 2000141
152 150 2A53E-02 3.48E-02 245 0.019092 3185 0.248635 8.5 0.008624 0.0345 268E-05 0.003 128BE-08 0.0745 5B1E.08 G187 000148
153 156 362E-02 3.53E-02 245 0419633 3165 0.25363 B.5 0.006812 0.0345 2.78E-05 0.003 1.32E-08 50745 S.9TE-05 2.487  (.00015
154 162 3.63E-02 3.83£.02 24.5 0.019814 3165 0257213 8.5 0.006%8 0.0 2.8E-05 0.603 1.34£-06 G.0745 6.05E-05 4487 0000152
55 168  3.50E-02 3.57E-02 245 0.01958 3185 0.252844 85 ©.006793 0.0345 278E-05 0.003 132E.06 Q.0745 595£.05 0187 HO00149
156 174 3.2BE-02 3.39E-02 245 0.018613 316.5 0.240455 B.5 0008458 00345 2.82E-05 0.003 1.25E-06 0.0745 S568E-05 G587 4100142
15.7 180 2.99E.02 3.14£.02 245 0017212 3185 0.222356 85 0005972 00348 2.42E-05 0.003 116E-06 0.0745 5.23E.95 GERT 208010
168 186  2.67E-02 2.83E.02 245 0.015548 318.5 0.200835 85 0.005394 0.0345 2.19E-05 0.063 1.04E-08 0.0745 4.73E£.05 G487 D011
15.9 192  2.37E.02 2.528-02 245 0013829 316.5 0.178849 85 0.004798 0.0345 1.95E-05 0.003 929607 0.0745 421E-05 187 0.000108
16 198 2.11E-02 2.24E.02 245 0012274 3165 (.158559 B.5 0.004258 0.0345 1.73E.05 0.003 82507 0.0745 23Y3E-05 4987 AVE0S
16.1 204 1.90E-02 2.00E-02 24.5 0.010881 3165 0.143862 B85 0.00381 0.0345 155E-05 0.003 7.38E-07 04745 3.34E-05 U487 B3BE-05
182 210 1.77E-02 1.83E-02 245 0010061 316.5 0.129977 B85 0.0034%1 0.0345 142E-05 0003 676EQ7 05745 3.06E-05 3187 7 BBE-D5
16.3 216 1.73E.02 1.75E.02 24.5 0.008601 316.5 0.124033 8.5 0.003331 0.0345 1.35E.05 0.803 6A45£.07 00745 292805 QUMY V305
164 222 173802 17302 24.5 0.008491 318.5 p.122608 8.5 0.803243 00345 t34E05 0.003 8.3BE-O7 0.0745 2 8GE-OS 0487 7 24EOB
16.5 228 t77E-02 175802 24.5 0.008592 3165 0.123913 8% 0.003328 0.0345 135E-08 0003 B.A4E.G7 0.0745 2.82E-05 G487 FA2E08
166 234 1BIEOR 1.79E-02 245 0009008 316.5 0.126697 8.5 0.003403 0.0345 1.3BE-05 0.003 859807 00745 2.88E-05 G487 ¥ ABE0S
187 240 1.85E-02 1.B3E-02 18 19.5 0.010044 264 207 0.129756 g B 0.003485 4.032 0.029 1.44E-05 0.003 00025 B.75E-07 D082 0.0705 36BEH5 0.304 04838 ?AYEDR
16.8 246 1.90E-02 1.BYE-02 18.5 0.00B182 207 0.086857 6 0.002518 0029 1.22£-05 0.0025 A.58E-07 0.0705 2 98E.08 01838 TPEW05
16.9 252 1.81E-02 1.81E-02 195 0.008319 207 0.088313 6 0.00256 0029 1.24E-05 0.0025 4.86E-07 0.0705 3.01E-05 1835 T.8IED5
17 258 1.91E-02 1.81E-02 19.5 0.008341 207 0.088547 8 0.002587 0029 1.24E-85 0.0025 4.87E-07 D4708 A.02E-08 FERE LI )
17.1 264 18TE-02 189E-02 19.5 0.008238 207 6087453 6 0.002535 0029 1.23E-05 00025 461507 04708 2.98E-05 £.1835 T.ISEGS
17.2 270 1.82E-02 1.84E-02 18.5 0.008054 207 {0858 B 0502478 0.028 12E-05 0.0025 4.51E-07 0.0705 2.91E-05 {1838 7 36805
17.3 276 L7TE-D2 1.80E-02 19.5 0.067851 207 0.083339 § 0.002418 0028 1.17E-05 00025 44E.07 00705 2.84E-05 $1838  TIBE06
S2CS050.X.8 Tof2 bRt
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Conduit CS0 10050 CBOD CROD  CBOD 55 55 TEN TKMN TKN Cu Cu Cy Cd Cd Cd Pb Pb Ph Zn P In
Time Time Flow Mean Cong, Mean Discharge Cone. Discharge Conc. Mean Discharge Gone. Mean Discharge Gone. Mean Bischarge Cone. Mean Discharge Cone, hman Diseharga

thours)  {minules)  (N3s) Flow Caone. ihs. mgh 155, mgh Conc. Ibs, Cane. s, mgh Cont. ibs. mgd Cone. s, A inane, e
7.4 282 1.71E-02 1.74E-02 9.5 0.007595 207 0.080664 6 0.002338 0.028 113605 00028 425607 0.0705 2.75£.05 01835 F6E-05
17.5 288  1.601-02 1.65£.02 $8.5 0.007207 207 0.076508 6 0.002218 0.028 1.07E-05 00026 403807 0.0705 Z.B1E-05 0983 878605
17.6 294 31 46E-02 1.538-02 19.5 0.006669 207 0.070792 6 0.002052 0.029 9.52£-06 00025 3.73E-07 00705 241805 34835 £.28E-05
17.7 300 t.32E-02 1.38E.02 19.5 0.006072 207 0.064458 8 0.001058 0.028 9.03£:06 00025 3.4E-07 00705 2.2€.05 D836 LFTIE05
178 306 120E-02 t.26E-02 18.5 0.005502 207 0.058403 6 0.001693 0.028 B.18E-06 400256 3.08E.07 00705 1.88E-05 G838 S18E.05
7.9 312 1.10E-02 1.15E-02 18.5 0005000 207 0.053174 & 0.001541 0028 7.45E.06 90025 28E07 00705 1.81E-05 $HE35 4TR04
18 318 1.0tE-02 1.05E-02 195 0.004595 207 0.048762 6 0.001414 0.029 6.83E-08 0.0025 257E-07 00705 1.86E.05 HEEE 432805
8.1 324 9.05E-03 9.57E-03 19.5 0004177 207 0.044345 6 0.001285 0.029 621808 0.0025 2 34E-57 0.0705 1.51E05 G838 3HIR.05
8.2 330 8.34£.03 8.69€-03 19.5 0.003796 207 0.040299 6 0001168 0.025 5.865E-06 0.0025 213E.07 0.0785 1.37E-05 TIB35 B87E05
183 336 1.76E.03 8.05E03 195 0003515 207 0.037308 & 000108t 0028 5.23E.08 0.0025 t97E-07 0.0705 1.27E.65 Q1838 33E08
1494 342 7.35E-03 7.56E.03 185 00033 207 0.035026 6 0.001015 0.029 4.81E-06 0.0025 1.658.07 0.0706 1.19E-05 G838 31E-08
18.5 348 7.20E-03 7.28E-03 21 21 0.003177 150 150 0.033724 3 3 0.000978 0.026 0.026 472E-06 0.402 0002 1.78E-07 D.O8Y 0.058 1 15E-05 R LX) T8 7.90E-05
186 354 7.22E-03 7.23E-03 2t 000339 150 0.024215 3 0000484 0.026 42E-08 0402 1.52€-07 0059 D.52E-06 {483 3 63E-05
18.7 360 7.36E-03 7.28€.03 21 0.083429 150 0424484 3 0.00049 0.026 4.25E-06 G002 1 54E-07 G088 9.63E-06 DB 2 86E.0%
18.8 366 7.55£-03 7.46E.03 2t 0.003507 160 0.025051 3 0.000501 0.026 4.34E-06 0.002 t57E07 G059 9.85€.06 H483 2V2E08
189 372 TSTE-03 T56E03 21 0.083556 150 0.025397 3 0.005508 0028 44E08 0002 1.58E.07 G058 S59E.06 G183 2TBEDS
19 376 7.23E-03 T.40E-03 21 080348 150 0.024855 3 0.080497 0026 434E-06 0082 4.56E-07 0.059 &.78E-08 L4482 27E-05
19.1 384 B.80E-03 6.92E-03 21 0.003253 150 0.023233 3 0.000465 0026 4.03E48 0.002 1.46E-07 0.059 9.14E.06 0.363 282603
15.2 390 S581E-03 §26E-03 2t 0502941 350 0.021011 3 0.00042 0028 3.64E-08 0.002 1.32£-07 0.058 B.26E-08 8162 228E.05
183 396 520803 5.56E-03 2t 0802812 150 0.018659 3 0.000373 0.026 32308 0.002 117E-07 0058 7.34E-06 3183 200808
9.4 402 4.58E-03 4.89E-03 2t 0.00230% 150 0015436 3 0000320 0.026 245E-08 0.002 1.03E-07 0.05% B6.46E-08 0483 175805
19.5 408 4.07E-03 4.33E.03 21 0.002034 150 0.014531 3 pL0020t 0.026 2.52E-06 0402 9.11£-08 0.05% 572E.08 0163 {SBE.08
186 414 3.65E-03 3.86E-03 21 0.001815 150 0.012983 3 0.000259 0.026 225E.08 0.002 843e-08 0059 51E-06 2163 1 41£-08
19.7 420 3.29E-03 347£03 21 0.001631 150 0.011647 3 0.000233 0.026 202E-06 o002 7308 0.059 4.58E-08 0163 {37605
i8.8 426 2.89E-03 3.14E.03 21 D.OG14TE 150 0.010548 3 000021t 0.028 1.43E-06 0402 681E-08 0.089 4.15E-08 0183 195805
19.9 432 2.72E-03 2.86E.03 21 0001343 150 0.00859% 3 0.0006192 0.028 1.68E-08 0802 8.01E-08 G.059 377E-08 0,183 1.046-0%
20 438 242E-03 2.57E03 2t 0.001208 150 0.008627 3 0.000173 0.026 15606 0002 541E-08 04059 3.39E-06 4163 QITE-08
201 444 2.11E-03 2.2YE-03 21 0.001065 150 0.007680% 3 0.000152 0026 1.32E-06 0.002 477E-08 4059 2.98E-06 0,183 BITEDE
20.2 450  1.80E-03 1.96E-03 2t 000092 180 D.00E575 3 0.000131 0028 1 14E08 0.002 4.12E-08 G038 2.598-06 9183 7.14E.08
243 466 1.50E-Q3 1.65E-03 2t 0000776 50 0.005642 3 0060411 0028 961E-07 0.002 348E-08 0069 218E.06 BAEY S02E-D6
20.39972 4682 1.23E03 1.36E-03 2t 0.00084 50 0.004575 3 9.45E-05 0026 7.93E.07 0.002 287E-08 0.059 1{8E-08 (183 49706
2049972 468 9.T6E-04 1.10E-03 41 0.000518 150 0.003698 3 T4E05 0.026 S41E.497 0.002 232608 0.05% 1485E-08 D3 4 02606
20.59972 474 7.49E-04 B.62E.04 21 0.000408% 150 0.002895 3 579E.05 0.026 502E-07 Q002 181608 0058 t14E.08 L48% 35608
2).66944 480 558504 6.32£-04 2t 0.000307 150 0.00213 3 438E-05 0.026 33507 o002 137608 0.05% 4.6iE-07 £682 RAeE08
20.79544 496 3.87E-04 4.72E-04 21 0.000222 150 0.001584 3 3.47E-08 0.026 2.75-07 0402 9.93E.09 0.058 8.23F.07 4,163 1.72E08
20.89972 492 246E-04 3.16E-04 21 0.000149 150 0001063 3 2.13E-05 0.026 1.84E-07 0002 6.68E-09 0.088 4.18E-07 41683 L 18EDE
2089872 498 124E-04 195E-04 21 A71E-05 150 0.000622 3 1.24E-05 0.026 1.08E-07 0002  3.8E.09 0.059 2456407 0,483 8.78E07
2109972 504 313E-05 T.78E-05 21 3.65E-05 150 0.000261 3 5.23E-06 0.026 4.53£.09 0502 1.64E-09 0058 1.03E-07 S8 2MEQ?
510 +.56E-05 21 7.38E-06 150 525E-05 3 1.05E-08 0.028 911E-03 0802 329E-10 G059 207608 4483 S THEO8
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Conduit C5C 1006 - 320506 XS

Summary Stallstics
Tatal Discharge
Volume  Duration CBOB 55 TN Cu Ld Pb Zn
{&f) {he} {ibs) (ibs} (ibs) tibsy {s) fos) {ibs)
6.4BE+04 6.80 195.58 1179.44 48.37 0.17 0.01 0.35 0.83
Conduit CS0 1006 CBOD CBOD CBOD 88 5% 55 TN TKN TKN Cu Cu Cy Cd Cd Cd Fh Pb Ps In In #n
Fime Firne Flow Mean Cone. Mean Discharge Cone. Mean Discharge Conc. Maan Discharge Cong. Mean Discharge Conc. Mean Discharge Cong. Mean Discharge Cone. JEER T Cischarge
(hours)  {minules) (R"3/s) Fiow Conc.  tbs. mgh | Cang, bs. mgh Cong. ths, moh Cone. Ibs. mag/h Carne. Ibs. _ingh Cone. Ibs. mg Lione. I,
128 0 5.802908 108 94.5 3 3rrs 29 245 0.051 20525 0.003 0.603 0.135 8142 D287 $.258
12.8 6 7471125 BEOE+00 94.5 1415149 3775 585311 245 1668906 00525 0007662 84803 0000881 0112 D.016772 BEME 0.035641
13 12 7.818876 T.GQE*OO 4.5 16.28244 775 65043682 245 4221374 00528 0509046 0.003 001094 0.112 0.019298 D238 D.045008
131 18 7.782106 7.85E+00 81 78.5 1882143 85 334 6639778 0 17 430926 0.054 0.054 0.008234 04003 0.0035 0.001117 0.089 0.083 0.0146%3 $.249 S.2448 nodiast
132 24 7.435581 7.61£+80 78.5 1304218 334 56.94676 17 2898488 0.054 0.009207 00035 0.001022 0.083 0.015858 03445 00644687
13.3 30 7.355260 7AOE+DO 72 765 12.66902 303 289 5531312 14 125 2815338 0054 0.0485 0.008943 00354 00035 0.000883 0087 0.0005 0.015402 .24 I8 TO0491
134 36 7.547225 7 A5E+00 78.5 12.78485 289 48.22202 125 2085727 0.0485 0.008093 5.0035 0.001 0.0805 0.015101 .23 4837y
135 42 7.62085 7.58E+00 76.5 12.89213 289 4%.08138 12.5 2.122898 0.0485 0.008237 00035 0.001038 0.0905 001537 LS 8038061
136 48 7435287 7.53E+00 45 415 1289625 275 260 48.71818 11 45 210723t 0.043 0042 0.008178 0.083 0.003 0.081011 0.584 0.08% 0.015256 filr] 0244 (038773
137 54 7.136323 7.20E+00 41.5 8770566 260 42.41888 85 1.549957 0042 0.006852 0.603 0.000455 $.088 00181852 D2 0.034M5
138 60 8.830582 T.OHE+GO 38 40.5 6517753 245 2385 4083412 8 8.5 1492018 0.041 0.04 0008586 0603 0003 0.000438 0,114 0092 0.015548 308 G494 00338
139 65 6.681981 8.79EH0 40.5 6.164671 236.5 35584024 8.5 1.28171 0.04 £006079 4003 00060413 0092 0013881 2184 1029482
14 72 6.282823 8.4BE+00 40.5 5879083 2385 34.33084 8.5 1.233882 0.04 0.005807 0003 0.000245 00u2 8013355 494 pu2s1er
141 78 5535158 5.81E+00 40.5 5358039 2365 3129414 8.5 1124737 004 0.005293 0003  0.00536 0082 £012174 2.184  Ho2567
14.2 B4 4676931 5.11E+00 405 4630823 238:5 2704172 8.5 4971801 0.04 0004574 0.003 0.000311 0.092 0.51051% $194 0.022182
14.3 50 3.968158 4.34E+00 43 37 3.933848 228 298.5 228173 ] 8.5 0.825622 0.038 0.038 0.003885 0.003 0.003 0000264 Q07 00685 0.5085836 .18 4478 0018044
14.4 96 3476257 174E+00 37 3.096475 2985 2491102 85 0711352 0.038 000348 0.003 0.000208 0.0685 0.005733 QIR 0.01484%5
145 102 3.112642 3.29E+0¢ a7 2.729614 2885 22.02134 85 0627073 0.0368 0.002603 0.003 0.000183 0.0685 0.005053 4475 0.0120%
148 108 2815216 2.96E+00 37 245576 2985 19.81201% 8.5 0584181 0.038 0.002522 0.003 0.060165 0.06B5 0.004546 DATS D118
147 114 2.605319 2. 7T1E+00 37 2.2458 298.5 18.11653 8.5 0.515881 £.038 0.002306 0.0023 0.00015% 0.0885 0.004157 0,478 (10621
148 120 2.542853 2.57E+08 N 245 2132767 369 316.5 1Y.20624 8 85 04899 0.037 002345 0.00218 0.003 0.003 0.000143 8.067 0.0745 0.003949 047 DY 6010087
149 126  2.658462 2.60E+00 245 1.426818 316.5 1843213 8.5 0495048 00345 5.002008 $.003 9.58E.05 0.0745 0.004339 3487 001084
15 132 2.851473 2.75E+00 245 1511478 3185 18.5258 8.5 0.524388% 0.0345 0.002128 0003 0000102 $.0745 (.004508 0187 4011537
15.1 138 3.067586 2.93E+G0 245 1.607247 3185 20.763 8.5 0557616 0.0345 0.002263 G003 0.800108 0.0745 0.004887 Qa8Y bo12ER
15.2 144 3111441 J.06E+00 24.5 1.578581 318.5 21.88426 8.5 (.582348 0.0345 0.002384 0003 0000113 40745 0.005104 G487 Dowesz
15.3 150 3.200624 3.18E+30 245 1731514 316.5 22.38834 8.5 (0.80073 00345 0.002438 0.003 0000118 0.0745 0.005265 @987 0013218
15.4 156 3265324 323E+00 24.5 1773727 3165 2291368 B.5 0.615375 0.0345 0.0024098 0.003 0.006119 0.0745 0.005394 4497 0.043538
155 182 3248564 3 26E+00 245 1788878 316.5 23.06355 8.5 0619337 0.0345 0.002518 0.003 080012 00745 0005434 D187 (013830
156 168 3081065 3.16E+) 245 1.736233 3185 22.43058 85 0602401 0.0345 0.002445 0.003 0.000117 00745 0.00528 D87 2013253
157 174 2.799166 2.94E+D0 245 1613055 3165 20.83803 8.5 0.55863¢ 0.0345 (.002271 0.003 0.006108 0.0745 0.604408 487 0912312
15.8 160 2475167 2.64E+00 24.5 1.446846 3165 18.60088 8.5 0.501967 0.0345 0.002037 0.003 9.72E-05 2.0745 0.0044 Q487 011042
15.8 186  2.138515 2.31E+00 245 1285817 3165 16.34971 8.5 0.43g092 0035 0001782 0.003 B.BE-D5 0.0745 0.00384% LA 0.00066
16 192 1.824535 1.88E+00 245 108137 316.5 14.04403 85 03771y 0.0345 0.001531 0.3 TIEGS 0.0745 0.003306 287 4008298
18.1 188 1553141 1.BSE+00 245 0952793 165 11.98734 8.5 0.321935 00345 0.001307 0003 B.23E-05 0.0745 0.002822 0487 G O0T083
16.2 204 £.362776 §46E+00 24.5 0.801261 3165 1035090 8.5 0.277988 00345 0.001128 0003 5.38E-08 00745 0.002436 047 4006116
163 210 1.254045 1.31£+00 24.5 0717842 6.5 5273343 . 8.5 0249047 0.0245 0.001011 0003 4.82605 0.0745 0.002183 HARF 005478
16.4 216 1.249459 125E+00 245 0588757 3185 8871778 8.5 0238263 0.0345 (.000967 0.003 4.61E.05 00745 0.002068 3957 9005242
16.5 222 1247878 1.28E+00 245 0704267 6.5 9097984 85 0.244338 0.0345 0.000892 0.002 473E-05 0.G745 0.002142 G307 0.005376
16.6 228 13883418 1358400 24.5 0.742681 316.5 5.583967 8.5 0.257658 0.0245 0.001048 0.003 498E-05 0.0745 0.002258 0.187 0005668
16.7 234  1.434B29 1.41E+00 245 0774743 318.5 10.00841 8.5 0.2687a8 0.0345 0.001681 0.003 S52E.08 0.0745 0.002356 0187 0005913
i8.8 240 1485102 1.458+00 18 18.5 0.795804 284 207 10.27861 9 8 0.275881 0.032 0.028 0.00112 0003 0.0025 &.34E-05 {.082 0.0785 0.002418 G204 4383 008072
16.9 246 1.491344 1.48E+00 19.5 0.845455 207 6852182 6 0.1986%4 0.029 0.00098 0.0025 361505 0.0785 0.002334 51838 (06074
17 252 1.497763 1.49E+00 19.5 0.652626 207 8.927881 8 0.200808 0.028 5000871 0.0025 365E.05 Q.0705 0.00235% LIEAE BU0B14
171 258 146186 1.48E+Q0 19.5 0.646189 207 6.859545 8 0.188827 0.023 0.000961 0.002% 3.62E-05 0.0708 0002338 1838 0006081
172 264 1.388308 1.43E+)0 19.5 £.6222%1 207 880588 & 0.181474 0.028 0.000825 0.0025 148805 0.0705 000225 D836 L.005858
173 2o 1.30809 1.35E+00 195 0.588718 207 6.248466 6§ 0581544 0.028 0.000878 6.0825 3305 0.6705 0.082128 Q835 000554
174 2T6 1237737 12TE+G0 19.5 0£.555B43 207 5000488 8 {.171028 0.029 0.000827 0.0025 3.11E.05 00708 0002 G183% 0.00523
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Conduit C50 1006

CBOD

CBOD 38

8§

EEEE

THN Cu Cu Cu Cd Ca Cd Ph Pb Pt In n n
Time Titne Flow Mean Mean Discharge Conc. Discharge Cone. Discharge Conc. Mean Discharge Cone. Mean Discharge Cone. Maan Discharge Cont. ey {scharge

(hours)  {minules)  (it*3/s) Flow Conc.  fbs. mal Tbs. ths, mg# Cone. ~ Jhs. mgh Cone. s, Cone. fos. mof Lo, tha,
7.5 282 1157196 120E+00 19.5 0522887 207 5550758 & 0.1804892 0029 0400778 0.8025 2.93E-05 D.0705  0.001B9 D335 Do04gst
t7.6 288 1.026868 1.00E+00 19.5 0475857 207 5.062025 8 0.148725 0.028 0.000709 0.0025 2.67E-05 0.0705 0501724 QB35 004487
w7 254 0851363 9.39E-01 18.5 $.410083 207 4353193 6 0.12618 0029 0.00061 0.0025  2.3E.65 0.0705 0.001483 LS 0003858
7.8 300 0.669578 7 GOE.01 18.5 0332074 207 3.525098 8 0.102177 0.029 0.800494 0.0025 1.86E-08 0.0705 000120t LIB3S 003925
i7.9 306 051703 593801 19.5 0.253078 207 2750212 & 0.079716 0.028 0.000385 0.0023 145605 0.0705 0.000937 0.1835 4002438
18 12 0402509 4.60E-0% 19.5 0.200767 207 2431224 & 0.061775 0.029 0.00829% 00025 1 12805 0.0708 0.000726 {11835 2001889
18.¢ 318 0315345 3.59E.01 19.5 0.156733 207 1.663776 8 0.048225 0.023 0.000233 00025 BITEGS 0.0785 0.000567 BOE3E 0.001475
182 324 0.247789 2 B1E-01 19.5 0.122843 207 1.304021% 6 0.037798 0.029 0.000183 0.0425 6.88E-06 00755 0.000444 D.9835 0001158
183 330 0.193374 2.20E.01 19.5 0.096212 207 1.021327 6 0.029604 0029 0.000143 0.0025 5.39E-08 0.0705 0.000348 §4.1835 0000805
8.4 336 0151791 17254 19.5 0075361 207 0.799991 6 0.023188 0.029 0.000112 0.0025 4.22E-06 007058 0.M0272 44835 DO00T0S
18.5 342 0.126817 {39E01 195 0.080786 207 0645268 & 0.018703 4.028 9.04E.05 08025 3.4E-06 0.0705 0.00022 0485 0000572
186 348 0138157 1.26E-04 Fal 21 005518 150 150 £.585858 3 no16984 0.026 0.026 B.21E-08 0.002 0002 3.08E.08 B58 0.058 00002 e Tk G183 (000519
18.7 354 0.160643 1.438-01 25 0087435 150 048168 3 0009634 0.026 6.35E-05 0082 3.028-08 G.089 0.000188 S8 HH0053
18.38 380 0.227523 1.94E-01 2t 0081269 156 0651924 3 0.013034 0.026 0000113 0.062 4.09€.06 Q059 (.000258 0IE2 GO00T08
18.9 386  0.302315 Z.65E-01 2% 0124581 150 0.889862 3 0.017797 0.026 $.000154 0002 558E.08 0.058 000035 063 GOOOBST
18 372 0.350847 3.26E-01 2% 0.153507 150 1.096481 3 0.02193 0.026 0.00019 0.002 &BBE-08 0.05¢ 0.000431 4483 Goote2
181 378 0.343494 3.47E-0f 31 018318 150 1.165642 3 0.023313 0.026 8000202 0002 72808 0.05¢ 0.000458 QB3 B001267
18.2 34 027487 3.09E.01 21 0145349 150 1.038207 3 0.020784 0.026  0.05018 0002 651E.08 0.058 0.000408 0153 4001128
19.3 350 0178476 227E-01 21 0.106848 150 0.761059 3 0.0152214 0.026 0.003132 0002 477606 0058 0.000289 L8 D.O00827
194 396 9.50£.02 13TE-DY 21 0.084314 150 0.459368 3 0009187 0026 7.86E-05 0.002 2.88E-06 0.088 0.000181 0183 0000409
19.5 402 3.68E-07 6.59E-02 21 0.031001 150 0.221437 3 0004429 0.0268 3.B4E-GS 0.002 1.39€-06 0059 8.71E-05 0,183 1.000241
9.6 408 3.44E-03 Z.01E.02 21 0.009484 150 0.0678 3 0003352 0.026 1.17E-D5 0.082 4.24E-07 0.055 268805 5.8 V8E05
414 1.72€.03 21 0.60080% 158 0.005778 3 0000116 04626 IEDE 0.002 3.62E-08 0.059 2.278-08 D83 #28E.08
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Conduit C50 1007 - 520507648

Summary Statistics

ittt

Tolat Discharge
Volume  Duration  CBOD 55 TKN Cu Cd Ph Zn
(cf} (hry {Ibs) {Ibs}) (s} {ibs} (ibs) (Ibs) {lhs)
2.54E+04 $.60 51891 412498 12722 0.057 0.063 0.124 0.298
Conduit CSO 1007 CBOD  CBOD  CBOD 58 THN TN Cu Cu Cy Cd Cd Cd Py Po Pb Zn in
Time Tirne Flow Mean Conc.  Mean Pischarge Cone. Mean Dischargs Conc. Mean Discharge Conc. Mean Discharge Conc. Maan Discharga Canc. Muoan Discharge Cone. Skean Eischangs
{hours)  (minutes)  (itAals) Flow Canc. Ibs. mgA Cong, ibs. Cane. ibs. mgd Cone. Ibs. Cone. ibs. mgh Cone. fos. mah Cang, ios.
1.8 0 1.84E-02 108 94.5 350 3775 29 245 005t  H.052% 0.003 0.003 0938 0.112 D237 {298
11.7 6 0.130043 7.42E-02 $4.5 0.157052 377.5 0.627376 245 0040747 00526 8.73E.05 0.003 1.08€-08 0.112 G.000186 2238 0.000396
118 12 0.173729 1.52E.01 94.5 0.321416 3175 1283982 245 008333 CG.0526 0.000179 0.003 2.18E-05 0.112 0.000381 D% 0.000809
119 38 0284079 2.34E-0t 81 76.5 0.49498 385 334 19773 20 17 0.128328 0.054 0.054 0000275 0003  0.0035 3.33E-05 2089 4093 0.000587 G248 BRYE DO0I247
12 24 0472089 3.84E-0¢ 76.5 0.657028 334 2868593 17 0.146006 0.055 0.000464 0.0035 5.15E-08 0.693 0.000798 L44E  p0o0RY
121 30 0.547822 5.10E-0% 72 785 08742 303 289 3816767 4 12.8 0.194267 0.084 00485 0.000617 0004 0.0035 685E05 4087 0.0805 0.O01063 .24 B.25 0002794
12.2 36 0569247 558E-Ot 765 0.85664% 289 3.814006 125 0.158315 0.0485 0.000607 0.0035  7.5E.08 0.0%05 0.001132 223 D002876
123 42 0.780925 6.65E.01 76.5 1.139352 289 4304219 12.5 0.186169 0.0485 0.000722 0.00356 8.93E-05 00908 0.001348 423 003428
iz4 48 1.753326 1.28E+00 45 41.5 2.153568 275 260 8.135703 11 95 035189 0043 0.042 0.001365 0.003 0.002 0.060165 0.084 0.099 0.002548 Rl D214 3006475
125 54 2811819 2.2BE+0D 415 2421247 260 13.28974 9.5 0485587 0.042 0.002147 0.003 0.000143 0.098  0.00508 G214 4010838
126 60 3239643 3.03E+00 38 405 2811574 245 236.5 1761719 8 8.5 0.543705 0.041 0.04 0.002848 0.003 0.003 0.000189 0.1¢4 0.092 0005708 {308 0384 2.0145
2.7 66  3.45022 335E+00 405 3.033708 2365 17.71538 8.5 0.636704 0.04 0.002656 0.003  0.000204 0.082 0008891 2194 0014532
2.8 T2 3445482 345E+00 405 312736 2365 18.28233 BS 0.6558363 0.04 0003089 0.063 0.00021 0.092 9.007104 §.194 501458
12.9 78 2.961031 3.20E+00 40.5 2.905545 2365 1856695 8.5 0.608806 0.04 0.00287 0.003 0,000158 0092  0.0068 0484 0013018
13 84 2.41823 289E+00 40.5 2.438399 236.5 14.23904 B.S 0511763 0.04 0202408 0.003 0000164 0.092 p.005538 0% D.01168
13.1 G0 2216241 2.32E400 43 37 2.100663 228 2085 1226683 k] B85 044088 0.039 0.038 0.002075 0003 0.003 0.060141 007 00885 0004772 #5489 BAFE 0.010062
13.2 96 2.149709 2. 1BE+00 37 1.808711 2885 1459189 B85 0415515 0.038 (.001858 04803 0000122 00885 0.003348 DATS 0.008555
133 102 2.080811 212E+)0 37 1752605 2885 14.13926 8.5 0402625 0.038 40018 4.003 0.000118 0.0685 0.003245 78 D.ooa2RY
134 108 1.831225 2.01E+00 37 1.662092 298.5 13.40904 8.5 0.381832 0.038 0.001707 0003 0.000112 0.0685 0.003077 RATE 0007861
135 114 1.784114 1.B6E+00 37 1539178 28585 1241742 8.5 0.353595 0.036 0.001581 0:003 0400103 0.0685 0.00285 Q7S 00728
1386 120 1.728513 1.76E+00 31 245 1.455199 369 31685 11.73992 8 8.5 0334302 0037  D.0345 0.001495 0.003 0.003 878£.058 0.067  0.0745 0.0026554 &t 4987 0.008883
3.7 126 1.70BB85S 1.72E+00 245 0.9424941% 3165 12.18126 8.5 0327143 0.0345% 0.001328 0.003 §.33E-05 0.0745 0002887 LA87 0T197
13.8 132 1.518005 1.86E+0D 245 0912627 316.5 1178965 8.5 0318628 0.0345 0.001285 0.003 6.13E:05 00745 0.002775 D187 Q006068
138 138 1.282299 1.45E+00 24.5 0.795608 3185 1027793 8.5 0218027 0.0345 0.00%12 0.003 5.34£-05 0.0745 0.002419 BT 0.006073
14 144  0.926949 1.10E+00 24.5 0.606037 316.5 7.829007 8.5 0.210258 0.0345 0.000853 0.003 4.07E-D5 0.0745 0001843 4487 5004628
14.1 160  0.774496 B.51E-01 245 0.4B6737 316.5 6.029482 B85 0.181929 0.0345 0000657 0.003 3.14E.05 05745 (.001419 3187 0003562
14.2 156 0.729826 7V.52E.01 245 0.412663 3165 533083 8.5 0.943188 0.0345 0.000581 0.003 2.¥7E-05 2.0745 0.001285 087 0.00315
14.3 82 0.701342 T.16E-01 245 0.392595 3165 5.071693 8.5 0.136207 0.0345 0000553 0003 2.84E-05 04748 0001154 4.987 5002997
14.4 168 0.685084 6.93£-GY 24.5 0.380322 3165 4.913138 8.5 9131948 0.0345 0.000536 0003 2.58£-405 0.0745 0001156 DU9HY £.002903
145 74 0.676878 B.61E-01 245 0.373556 3185 4825735 8.5 0.129601 0.0345 0.000528 0003 2.51E-05 00745 0001136 4987 0.002881
148 183 0.75552% 7.t6E-Q1 245 0.39288 316.5 5075374 85 0138305 0.0345 0000553 0.003 2.64E.05 0.0745 0.001195 4987 $.000690
4.7 186 0.885001 8.20E-01 24.5 0450027 316.5 5813615 8.5 0.156132 0.0345 0.000634 0003 3.02E-05 0.0745 0001368 2487 003425
14.8 192 0959338 942E.04 245 0516908 318.5 6.677611 8.5 0.179336 0.0345 0.060728 0.003 347E.05 0.0745 0.001572 0387 DOU3S4S5
149 188 1.022531 1.01E+08 24.5 0.554652 316.5 7.185186 8.5 0.19243 0.03M5 0.000781 0.003 373E-05 0.0745 0.001687 G487 0.004233
15 204 1.040852 1.03E+00 245 056604 316.5 7.312313 8.5 0.198381 0.0345 0.000797 0.003 38E05 0.0745 0.00171 LAET S00432
181 210  1.053853 1.05E+D0 24.5 0574616 3165 7.423098 B.5 0.199356 0.0345 (.000809 0.003 3.86E-05 0.0745 0001747 0187 0004386
152 216 1.060782 1.06E+00 245 0.580083 3165 7.493724 B85 0.201253 0.0345 0.500817 0003 3.9E4L5 0.0745 0001784 0187 4004428
153 222 10371268 tO5E+00 24.5 0575494 3165 7.434448 85 0.199661 0.0345 0.0008% 0.003 3.87E-05 0.0745  0.0017% 0,987 6004393
15.4 228 0.913083 9.75E.01 245 0534978 355 6811042 8.5 0.185805 0.0345 0.000753 G.003 3.59E-08 406745 0001827 Q387 §004083
15.5 234 0.778544 B8.46E-01 24.5 0464044 316.5 5994694 8.5 0.160895 0.0345 0.060653 0003 3.92E05 0.0745 0.00141% G187 3003542
156 240 0.684558 7.22E-01 1B 19.5 0.395869 264 207 5.113984 k] 8 0.137342 Q.032 0.028 0.000557 0.003 00025 26BE.OS 4082 0.0785 0.001204 G204 01838 0003022
187 246 0560803 6.13E-01 19.5 0.287539 207 2.840031 8 0.08232 0.029 0.000338 00026 1.5E-05 0.0705 0.000967 0.9835 $.002518
i5.8 252 DAT148 BAGE 19.5 0.225383 207 2.39253% 6 0.089349 0029 0000335 0.0028 1.26E-05 0.0705 0.000815 DABEE (LO02121
159 258 0.444524 4.58E-01 19.5 0.189995 207 2.123029 & 0.061537 0.028 04800297 00025 1.126-05 0.0705 0.000723 1836 000188z
16 284 DARETHE 4.35E-01 19.5 05.180019 207 2017128 8 0.058467 0.028 0900283 0.0025 1.0BE-05 £.0705 0.000687 (L8835 DD017B8
16.1 270 0462706 4.44E-51 19.5 0.193989 207 2059269 & 0.059689 0.028 0900288 0.0025 1.09E-05 $.0705 0.000701 05835 Do01825
182 276 0.537583 5.00E41 19.5 0.218391 207 2318309 8 0067197 0.028 0.000325 0.0025 1.22E.05 40705 000073 NS AN2055
S2CS07 XLS 1of 2 WY
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Conduit CSC 1007 CBOD  CBOD  CBOD 88 53 58 THN TKN TN Cu Cu Cu <d Cd Cd Py Ph Po Zn Zn i
Time Time Fiow Mean Conc. Maan Déscharge Conc. Mean Discharge Conc. Mean Discharge Conc. Mean Discharge Cone. Maan Discharga Conc. Mean Discharge Cone. Maan Dischasge

(hours)  {mintes} (ft"3s)  Flow Conc. ths, mgh Cone, Ibs. mgh Cong. Ihs. mgh Cone. ibs. ingfl Cone. tha, mgh Cong. Iba. mgh Lo, 4.
16.3 282 0606236 5.72E-01 19.5 0.249729 207 2.85097 6 {07684 0.028 0.000371 0.0025 14E05 0.0705 9.000803 D835 £.00235
16.4 288 (617586 6.126-01 195 0.267203 207 2.836463 8 0.082216 0028 0000397 0.0025 15805 00708 0000966 D3RS DO0RBI4
16.5 294 0.626177 B.22E-01 19.5 0.271557 207 2882682 6 0.083558 0028 0.000404 0.0025 152605 C.0705 0.000982 01838 0.002555
16.6 300 0.633287 6.30E-01 19.5 0.274985 207 2918072 § 0.084611 0.029 0.000409 0.0025 15405 0.0705 {.000994 01035 0.002568
187 306 0.637901 6.36E-03 19.5 0.277545 207 2.946248 & 0.085398 0.029 0000412 00025 1.55E-0% 00705 0.001003 GR3E D.O02612
16.8 312 0.6329868 B.15E-0% 195 0277479 267 2.945849 B 0.085378 0.029 0.000413 0.0025 1.55E-05 Q0765 0.001003 L1835 0002811
6.9 318 (.595145 B.14E-01 19.5 0.266144 207  2.84645 g 0082506 0.029 0.800399 06025 15805 0.0705 0.000869 DAHIE GD0RERS
17 324 0.553023 574E-01 19.5 0.250685 207 2661149 & 0077134 0.02% 0.000373 0.0025 14E-05 0.0705 0.000906 Q835 G002359
171 330 0.533596 $.43E.01 19.5 0.237247 207 2518485 6 0.072999 0.029 Q.000353 0.0025 1.33E-05 0.0705 0.000858 09835 2233
1.2 336 0527588 S5.MEO1 19.5 0.2:1709 207 2.459677 6 0071296 0.029 0.050345 0.0025  123E.05 0.0705 0.000838 DR 0008
17.3 342 05082069 5.1BE-01 19.5 0.228166 207 2400838 6 0.06959 0.029 0.000338 00025 1.27E-05 0.070% 0000818 01835 .002128
17.4 348 0427887 4.68E-01 21 21 0.204382 158 150 2.169598 3 3 0.062887 0.026 0.028 0.000304 0.002 0.002 1.14E-05 L4459 0.059 G.o00739 Q163 RAG3 H.001823
17.5 354 0.341728 3.85E-01 21 48096 150 4.292569 3 0.025851 0.026 0.000224 0.002 BAE-06 0.059 0.800508 £.163 0.001405
176 360 0.303322 3.23E-01 21 0.151671 150 1.083382 3 0.0216867 0.026 0.060188 0.002 §VOE-US 059 5.000428 GA8: 000177
17.7 368 0.287767 2.96F-31 21 0.138969 150 0.992633 3 0.019853 0026 0.000172 0002 622606 0.05¢  0.0003% 3,163 0.00%07%
e Ar2 Q275199 2BZEH 21 0.132591 150 0.94708 3 0.018942 0026 0.000184 0002 5.945-06 0.053 Q.004373 8183 0007028
179 378 0.26784 272501 21 012792 150 0.913712 3 0.018274 0.028 0.080158 0.002 5.7IE-06 0058 0.000359 183 0.000093
18 384 0281852 2.65E.01 21 0.124499 156G 0.88928 3 0017786 0.028 0006184 0.002 5.58E8-06 0.059 0.00035 Q183 0000965
18.1 390 0.25T16 2.59E-01 21 9121988 150 0.871344 3 0017427 0.026 0000151 4.002 5A8E-05 0.059 0.000343 G163 6.000847
18.2 396 0.254151 2.56E-01 21 ©.120225 150 0.858747 3 0017175 0.028 0.000149 0.002 538E-08 0.05% 0.000338 9183 04600833
18.3 402 0.256705 2.55E.01 2t 0.120118 150 Q.857982 3 00718 0.026 0500149 0.002 538E06 0.059 0.000337 4163 0.000832
184 408 0287176 272E-01 21 0.127883 150 0.913448 3 0.018269 0.026 0000158 0.002 5.73E-08 0.05% 0.00035% G183 2.000893
18.5 414 0.32655% 307E-01 21 0.144308 150 1.030768 3 0.020615 0.026 0.006179 0.002 8.46E-06 0.052 0.000405 L3 L0012
186 420 0.35182 1.I5E-01 21 015948 150 1.138002 3 002278 0.028 0.000197 0002 T.14E-06 0.059 0.000448 2463 4001238
187 426 0357966 3.55E-01 21 0.166845 150 119475 3 0.023835 0.026 0.000207 0002 T4TE-08 0.058 0.000469 8163 0001285
188 432 0.349778 354501 21 0166412 150 4.188656 3 0.023773 0.028 0.000208 0.002 745E.05 0059 0.000488 0,163 0001262
8.9 438 0.290741 3.20E-01 21 0.150605 150 107575 3 0.021515 0.026 0.000188 0.002 B6.75E-08 0859 0.060423 4183 9001189
19 444 0.218384 255801 21 0.119706 150 0.855042 3 0017101 0.028 0.000148 0002 5.36£-06 0.058 0.000336 2163 0500029
19.1 450  0.173897 1.96E.01 21 0.092185 150 0858456 3 0013169 0.026 0000114 0002 4.13E.66 0.058 0.000259 0163 0500716
18.2 456 0153514 1.8TE-01 21 4078348 150 0.559628 3 0.011193 0026 8TED5 0002 351806 0.058 0.00022 §I8Y 00608
18.3 482 0.150396 1.85E-01 21 0072869 150 0520492 3 001041 0.026 S.02E-05 0002 3.26E.08 0.059 0.000205 1683 £.000585
19.4 458 0.144053 1.47E-01 2t 0069235 180 0.494536 3 £.009891 0.026 BETE-DS 0.002 3.1E-06 0.059 0.500185 %.183 £.000537
15.5 474 01389437 142E.0% 21 0.066858 150 0.478121 3 0.008523 0.026 B.25E-05 0.002 289806 0.053 0.000147 0183 §O00517
19.8 480 0.138121 1.38E-01 21 0.084792 150 04828 1 0509256 0.026 8.02E-05 0.002 2.9E-08 0.089 0.000182 G483 5000503
19.7 486 0.133999 135E-01 21 0.063513 150 0.453867 3 0.09073 0.026 7BBE-0S 0.002 2.84E-08 0.059 0.000178 3183 §.000492
198 492 0131301 1.33E.01 21 0.08228 150 0.445571 3 0.008911 0.028 7.72E-05 0.002 2.79E-08 0.059 0.006175 0983 0.000484
19.9 498 Q121519 1.26E-01 21 005946 150 0424741 3 0.008494 0.026 7.36E-05 0.002 2.66E-08 0059 0.000167 163 DOD04E2
20 504 0.1093 115851 21 0.054298 180 0.387829 3 0.067757 0.028 872805 0.002 2A3E-08 0.059 0.000153 G.IET OIN0421
20.1 510 9.65E-02 1.03E.01 21 0.048403 150 0.345737 3 2.008915 0026 599508 0.002 217E-08 (.059 0.000136 (HIB3 8.000378
20.2 518 8.34E-02 9.00E-02 21 0.042013 150 0.302232 3 0.006045 0.026 5.24E-05 0.002  1.9E.06 0059 0000119 5183 0000328
203 522 7.02E-02 7.GHE-02 21 0.036123 156 0.25802 3 000516 0.026 447E05 0002 1.82E8-06 0859 0.080101 5183 L0008
20.39972 528 G5.89E-02 8.I5E-02 21 0.02988 150 0.213429 3 0.004269 00268 3ITELS 0.002 1.34E-08 0059 B6.29E05 2483 H500232
20.49972 534 4.38E-02 S504E-02 21 0.023894 150 0.168242 3 $.003385 0.026 293505 0.002 106E-06 0088 6.66E-05 0.183 2000184
2058972 840 3.A5EG2 3ITE-0Z 21 Q017715 150 0.128534 3 0002531 0026 219E-05 0.002 7.93E07 0.069 4.98E.05 L1683 4000138
20.69644 548 186E-02 255E-02 21 0.012004 150 0.088742 3 000715 0.028 1 48E-05 0.002 5.38E-07 0.059 3.37E-05 0988 §IIE05
20.79%944 552 9.15E-03 1.44E.02 21 Q.008759 1580 0.048278 3 0.000966 0.026 B3TE-08 0.602 3.03E-07 0.058 1.9£-08 0483 325805
2089972 558 2.54E-03 5.B5E.03 21 0.062749 150 0.018639 3 0.000383 0028 N4E.06 0.002 1.23E-0T7 0.059 7.726.08 0163 213808
2099972 584 133603 1.94E-03 21 00009t 150 0.0085 3 0.06013 0.028 1.13E-06 0.002 4.08E.08 0.058 2.86E-08 0.383 V08808
21.00972 570 J.538-04 8.39E-04 21 0.000395 150 ¢.002819 3 564805 0.028 4.89E-07 0.002 1.77E-08 0.059 1.115-08 2.463 JUSE-D8
21194972 576  1.23E-04 23BE-04 21 0.000112 180 0.0008 3 1EEOS [eReric g et 0002 501E.08 0059 345607 $163 949607
bez BATEGS 2V 29605 150 0.000207 3 4.15E06 D.028 J.58E.08 0002 13E08 0059 8.18£-08 0183 2268807
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Conduit CSO 1009 - 52C500.%L8

Summary Slatistics

e A

Tolat Discharge
Volume  Buration CBOD 55 TEN Cu Ca Pb Zn
(cf s} (s} (Ibs) {lbs} {ibs) (s} {Ibs) {lbs)__
8.00E+02 4.30 27144 147278 05934 00027 0.0062 4.0045 G.0t07
Conduit CSO 1009 CeOD  CBODY  CBOD 85 38 TKN Cu Cu Cu Ca Cd Cd |3 b o Zn I In
Time Time Fiow Mean Conc. Mean Discharge Cong. Mean Discharge Cone. Discharge Conc. Mean Ehscharge Conc. Mean Discharge Conc. Maan Discharge Cone. [EER Uischarge
{hours}  {minules) (R*¥s) Flow Cong. s, g Cone. s, Cone. ibs. mgh Conc. ibs, mgh Cenc. bz, ingd Cane. ihe. moi Long, s,
131 0 111E02 108 845 390 KEy S 28 245 0.051 0.0525 06.003 o0e3 0.135 0.112 fgay 208
13.2 6 JT75E-02 2.43E-02 945 0.051388 377.5 0.205273 245 0443322 0.0525 2 85E-05 0.003 3.45g-00 0112 6.99E-05 D23 D.000129
133 12 7.80E-02 5.7TE.02 84.5 0.122105 3775 0487773 245 00365 0.0525 878E05 0.003 8.2E-08 0.112 0.000145 023 5200308
134 18 0.110018 9.40E-02 at 76.5 0.198887 365 334 0794495 20 17 0.051563 0.054 00584  0.00011 0.003 00035 1.34E.0% £.088 0.083 0.000236 DEE G345 000501
138 24 0.134243 1 22801 165 Q20922 334 0.813458 17 0.045493 0.054 0000148 0.0035 1.64E-05 0.093 0.000254 G.2445 B.00086s
138 30 0.15228% 1.43E-01 72 6.5 0.245427 363 289 1.071538 14 12,5 0.084538 0.054 0.0485 0.000173 0.004 0.0335 192808 4.097 0.02¢5 0.000288 .34 $.33 8000784
137 36 0.165541 158501 785 0272321 289 1.028767 125 0.044497 0.0485 0.000473 0.0035% 2.13E-05 00005 0.000322 033 0.000819
138 42 0.175438 t.71E-01 76.5 0.292149 28% t.103875 125 0.047737 0.0485 0000185 0.0035 2.29E-85 00905 0.000346 408 H.000878
3.9 48 0.1783683 1.77E01 45 41.5 0.303046 25 260 1.144841 11 9.5 0.048517 0.043 0.042 0.000142 0.003 0.003 2.3BE-05 0.084 0.098 0000350 0.58 0314 2000913
14 54 056607 1.72E-01 41.5 0.160044 280 1.002688 95 0036837 0.042 0000162 0.003 1.08E-D5 04899 0.000382 {294 0000828
14.1 60 0.14233 154E.01 38 405 0.143302 245 2365 0.897793 8 8.5 0.032804 0.041 0.04 0.000145 0.083 0.003 963806 0.114 0092 0.000342 12708 2,184 0000739
142 66 0.116529 1.20E-01 405 0.117383 238.5 0.585461 8.5 0.024836 004 0006116 0.003 7A89E.06 0892 0000267 884 1000562
14.3 72 829E-02 1.05E-M 40.5 0.094955 238.5 0.554489 8.5 0018929 004 9.38E-05 0003 6.38E-06 0082 BODO216 2484 H000455
144 78 B.JTED2 809602 40.5 0.072785 236.5 0.425087 8.5 0.015278 004 7 iBEW05 0003 4.89E.06 0082 006165 Q184 0000349
14.5 84  4.99E-02 5.BBE-O2 40.5 0053288 2385 0311175 8.5 0.011184 0.04 BL268E-05 0.003 3.88E-00 0092 000012 0184 (1800255
t4.6 90 3.70E-02 £.34E.02 43 37 0.038377 228 2885 8220038 ] 8.5 0.008264 0.03% 8.038 J3BSHE-OS 06.003 0.003 2.65E-08 0.07 0.0685 834E.05 .48 D475 000159
t4.7 96 2.85E.02 327E-02 37 0.027109 2985 02187 8.5 0006228 0.038 2.78E.05 0003 1.82E.08 0.0685 5.02E-08 U475 2000128
148 102 24102 263502 37 0021758 2985 0.175532 8.5 0004998 0.038 2 23E-05 0003 1.46E-06 0.06885 4.03E-05 045 £000103
149 108 221602 2.3tE-02 37 0.018108 298.5 0.154158 8.5 006439 0.038 186E-05 0003 1.28E-08 00685 3.64F.05 4475 Q04E05
15 114 213E-02 2 17E-02 37 0.017948 288.5 0.144747 8.5 0804123 0.038 184E-05 0.003 1.21E-08 0.0685 332645 G478 D4BEQ5
151 126 2.t0BE-02 212502 31 245 0017524 369 316.5 0.141379 8 8.4 0004026 0.037 0.035 18E-05 0.003 0.003 t.18E.08 0067 0.0745 324E-05 147 B.I8Y 879808
162 126 2.t1E-02 2 11E-02 245 0.011588 6.5 0.148404 8.5 0.004012 0.0345 163E-05 0.003 7.77E-O7 0.0745 3.52E.05 #9487 B.93E05
153 132 2.14E-02 Z.43E-02 245 0811668 316.5 0.150748 8.5 0.004049 0.0345 1.64E:05 0.003 7.84E-07 0.0745 355605 {4897 B9tE-05
154 138 2.13E-82 2.14E-02 245 0.011724 6.5 0.151455 8.5 0.0040868 0.0345 1.65E-05 0003 7.88E-07 0.0745 357£.05 87 B.95E-05
5.5 144 1.97E-02 2.05€-02 245 001124 3165 0.145207 a5 00034 0035 1.58E.D5 D03 7.55£07 0.0745 342605 4187 B5BE-05
t5.68 150 1.88E-02 1.81E.02 24.5 0.008935 3165 0.128342 8.5 0.003447 0.0345 14E-05 0.003 8.67£.07 L0745 202605 GA8T TS8E-08
157 156 126802 1.46E-02 24.5 0.008014 3165 0.103528 8.5 poo27e 00345 1.13E.0% 0.003 5.385.47 048745 2.44E-0% B8P B12E05
158 162 8.51E-03 1.06E-02 24.5 0.005805 3165 0.07499 8.5 0002014 0.0M45 BYTE-06 0.003 3.8E.O7 0.0745 177E85 LH8F 443E.08
159 168 4.82E-03 871503 24.5 0.003684 316.5 0.047542 85 9.001278 0.0345 §186-08 0.003 247&-07 0.0745 1.12E-05 2987 281E-0%
16 174 2.24E-03 358503 245 0.001963 3165 0.025382 8.5 0000681 0.0345 276E-08 0003 1.32E-07 0.0745 59TE-O6 S.4487  L5E-08
6.1 180 S503E04 13TEQ3 24.5 0.000752 3165 Qooar2 8.5 0.000261 0.0345 1.0BE.08 0.003 5.08E-08 00745 2 29E.06 4487 BY4E08
6.2 186 0 2.52E-04 245 0000138 3185 0001784 B5 4 79E.05 0.0345 1.94E-07 0.003 9 28E-09 0.0745 4.2E47 GABT 1 05E-06
8.3 192 4.85E-02 2.33E-02 245 0.812761 316.5 0.164854 8.5 0.004427 0.0345 tBE-QS 0003 8.57E-07 0.0745 2.88E-D5 4.387 274805
16.4 188 0209266 1.28E-0t 245 0.0T3167 365 090644 8.5 0.024344 0.0345 9.88E-05 0.063 4.71E-06 0.0745 0.006213 U387 0000536
16.5 204 312602 1.20E-0% 24.5 0.065965 316.5 0.852165 8.5 0.022886 00345 929E-05 0.003 4.43E-06 0.0745 0.000201 LE7 000503
16.6 210 ¢ 1.56E.02 245 0.00855 316.5 0.110879 85 0.00247 8.0M5 1 21E-05 0.003 8758-07 00745 2.6E.05 4487 S83E05
18.7 216 0 0.00E+(0 24.5 0 6.5 0 8.5 o 0.0345 o 0.603 0 0.0745 o G487 &
16.8 222 ¢ 000E+00 245 0 3165 0 a5 [i] 0.0345 o 0.003 ] 0.0745 0 [RE-2) G
8.9 228 0 0.00E+OD 245 0 318.5 o a5 8 0.0345 ¢} 0.003 G 0.0745 0 §.187 i
17 234 2.158-04 1.08E-04 245 581E-05 316.5 0.0006764 8.5 2.05E-05 0.0345 B8.32E-08 0.603 3.97E-08 00748 1.8E-07 0187 4518097
17.1 240 0 1.08E.04 18 9.5 5.91E-05 284 207 0.00G6784 & 8 2.05€£.05 0.032 0.028 8.32E-00 0.003 0.0025 J97E-08 0082 0.0705 1.8E.-07 {.204 01838 A8E07
17.2 248 0 0.00E+00 185 o ity 0 8 0 0.02% 0 0.6025 0 007065 o 4.1833 [
17.3 252 0 0.00E+00 18.5 o 207 o 8 0 0.028 0 0.0028 [ 4.0705 13 DREX &
174 258  2.83E-03 1.42€-03 19.5 0.000618 207 0.006562 8 0.00018 0.028 & 19E07 0.0026 346E-08 00795 223800 (R Ec 2
264 Y42E-03 19.5 0000618 207 0.006562 & 0.00018 0029 9 19E-07 0.0025 3.46E-08 0.0705 2.23E-06 L83 S52ED8
$2CS08.XLS toft ST
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Conduit CS0O 1033 - §2C8033.XLS
Summary Statistics

Totat Discharge

Velume  Duation  CBOD S8 TKN Cu <d Pb Zn
{ch) {hr} {ibs} {ibs) {tbs} {3} {tbs) {ibs) {ibs}
1.25E+03 3.10 51648 234147  1.10B4 0.0037 0.0004 0.0074 0.0172
Conduit SO 1033 CBOD CBOD  CBOD 5§ 53 85 TKN TKN TN Cu Cu Lu Cd Ca Cd Ph Ph P Zn o i
Tine Time Flow Mean Conc. Mean Discharge Conc. Mean Bistharge Conc. Mean Discharge Cone, Mean Discharge Conc, Maan Discharge Cong. Kaan Discharge Cong, Mean Digchange
fhoursy — minutes)  (#1*3/s) Flow Conc. fos, mgh Cong, ihs. mgh Caone, Ihs. mud Cone. ihs. mgh Conc. s, gl _Cone, ths. v Cong, las
2.6 0 1.35E.02 108 945 390 7S 29 245 8.051 0.0525 0.3 0.063 0435 0.112 AT 8204
2.7 6 0.113585 6.36E-02 945 0.134493 I77.6 0537259 245 0034868 00825 747605 0003 9.04£-08 0.112 0.000158 0336 D.000339
12.8 12 0.277415 1.96E.01 245 0413721 3775 1852695 24.5 0.107261 00525 0.00023 0.003 2.7BE-05 0112 0.00044 D238 00010472
12.9 18 0297402 1.37E-01 3] 76.5 0.714013 365 334 2852274 20 7 D.185114 0.054 0054 0.000387 04.002 0.0035 48605 #.089 £.093 0000846 fehel ] 3445 D.001798
13 24 040505t 4.01E-01 78.5 0.587337 334 o009 10152741 0.054 0.000485 0.0035 §.39E-05 G093 0800836 £.2445 B00R9?
121 30 0.351003 3.78E-01 72 76.5 0647594 363 289 2.827404 14 125 0.143%1 0.054 00485 0000457 04004 0.0035 5.0BE.D5 §.097 0.0905 0800787 .24 D23 o007
132 36 0.304466 128E-01 765 0561438 289 2.120088 12.5 00817368 G.0485 0.000356 0.0035 44505 00508 0.000664 4.3 honiess
3.3 42 0.271812 2.88E.01 76.5 0.493607 289 1.864730 12.5 0.080855 G485 0.000313 00035 387805 0.0805 0.000584 2% 00014684
134 48  0.244852 2 8BE-O1 45 415 0.442554 275 280 1671874 1 95 0072313 0.042 0.042 0000281 2.003 Q003 3A4ATE-HS 0.084 2089 0.008524 i) 0314 30083
115 54  D215885 2.30E-01 41.5 0.214088 280 1341323 95 0.04501 0.042 0000217 0.003 {44E-05 0.098 0.000511 D214 L0004
13.8 60 0.186114 2.01E.01 38 405 0186796 245 2385 1170295 8 8.5 0.042761 0.041 404 0.000188 2003 G003 1.25E-05 0.114 0.092 0.000448 0.268 4184 0 H00963
137 68 0.162681 1.74E.01 40.5 G156125 2365 0.922171) 8.5 0.033187 G4 0.000486 0.003 1.4BE.05 0.082 0.00035% 0484 (000787
138 72 014375 1.83E44 40.5 0.136915 2365 0.B11184 B.5 0029155 G044 0.006137 0.003 $3IE-08 0.082 0008318 9,984 0500885
3.9 78 0148352 131501 40.5 0.118564 236.5 0.684049 B.5 0.024945 04 0.000117 9.003 788606 0.092 0.00027 4198 DH00569
14 84 77902 9.BIE-O2 40.5 0.089005 2365 0519744 85 001868 G004 8.79EL5 0.003 5.88E.068 0.092 0.0006202 2188 5000425
t4.1 96  4.5%E02 619802 41 It 0.056171 228 298.5 0.328008 g 85 0011788 0.03% 04038 5.58E.08 0.003 0.003 377606 Q.07 0685 0.000128 0.8 0975 DA002EY
4.2 96 2.52E-02 356E-02 37 0.029482 2885 0.237845 8.5 0.006773 0038 103ESS5 0.003 198608 0.06685 5.46E.05 #.17% 5006138
14.2 102 138802 1.84E.02 37 0.016089 2085 0129637 8.5 0.003692 0038 165ED5 0.003 1.0BE46 0.0685 2.97TE-0% 2178 7 BEGE
14.4 108 7HEL3 1.04E-02 37 0.00B6Y 208.5 0.069462 8.5 0001878 0036 BB4E.08 0.003 5.78E-07 0.0685 1.50E-05 2475 A07E-LS
145 114 3BOE-83 555603 37 £.004502 2085 003713 85 0.001057 0038 4.73E06 0.003 209557 00685 B.52E-06 BATE 2 BE-05
14.6 120 219563 3.04E-03 3 24.5 0002521 369 MBS 0.020341% 8 85 0.000579 0.037 Q0345 2.50E-06 2.002 0000 1689607 Q067 0.0745 467806 A7 BARY L18E0S
4.7 126 184803 2.01E-03 245 0801105 at6.5 0014272 85 0.000383 00345 1.56E08 0.003 742E-08 0.0745 236E08 0387 8438-08
14.8 132 2.84E-03 2.34E.03 245 0001282 3185 0.016558 8.5 0.000445 00348  18E.06 0403 BEIE-Q8 0.0745  319E-08 087 B.78REL06
1458 138 S.07E-93 395603 245 9002168 318.5 0.028017 8.5 0.000752 0.0345 JO05E.06 G403 146E-07 (00745 6.58E.06 %7 168E-05
15 144 7.88E-03 6A48E-03 24.5 0.003555 316.5 0.045021 8.5 0.001223 0.045 501E-08 G003 238E07 00745 1.08E-05 2487 2ME0S
15.1 150 1.06E-02 9.25E-03 245 0.005074 A16.5 0.055554 8.5 0001761 0.0345 7.15E.06 0.003 341E-07 00745 154E.05 G187 3BTEHS
152 156 1.28E-02 1.1BE.02 245 0.00834 6.5 0081906 85 00022 0.0345 8.93E08 8003 4.26E-07 0745 193605 487 4.84E-05
5.3 182 13302 129E42 245 0.007066 318.5 0.081284 B.S 0002452 0.0345 9.95£.08 0.003 47507 Q0745 2.15E.05 1987 539E05
154 168  1.28E-02 1.29E-D2 24.5 0.067096 316.5 0.081863 8.5 0.002462 0.0345 990E-D8 0.003 4.77E-G7 00748 2 16E-05 4487 542808
15.5 74 9.76E-03 1.12E-02 245 Q006135 3165 Cotezs 85 0.002129 0.0345 BB4E-OB 0.003 4.12E-07 0.0745 187E-05 f.187 4.88E-05
15.6 180 573E-03 T.TSEQ3 24.5 000425 318.5 0.054890 8.5 0.001474 00M5 598E.08 0043 2.85E.07 0.0745 1.28E-05 DAET L24E05
15.7 186 2.08E-00 3.89E-D3 24.5 5002136 316.5 0027588 85 0000741 00345 3.01E06 0003 1.43E-07 0.0745 6.48E-08 0187 183505
192 1.03£-03 245 0000862 318.5 0.007265 8.5 0.000185 0348 7.92E-07 0063 3.788-08 0.0748 174608 f.487 £ 20806

8205033 X8 tel1 PEERT



SIMULATION #3

1.25 inches in 12 hours
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Conduit CS0O 1004 - S3C804.%1 5

Summary Slatistics

Sttt

Total Discharge
Volume  Duration CBOD 55 THEN Cu Cd Po Zn
{chh {hr} {Ibs) {ibs) {tbs) (ihs) bs)  {ibs) {ibs)
4.12E+03 210 14752 B3B58 2618 0.012 0.001 0,022 0.054
Conduit C50 1004 CBOD  CBOD  CBOD 33 TKN Cu Cu Cu Cd Cd Cd Ph Ph Ph n
Time Time Flow Mean Conc. Mean Discharge Conc. Mean Bischarge Cone. Discharge Cong, Mean Discharge Cone. Mean Discharge Cone. Mean Discharge Cone, Menn Discharge
(hours)  {minutes)  (fi*3/s} Flow Cong. ths. Foght Cone. ibs. s, _Conc. 305, Conc, s, mgit Cong, ths. Lo, iy,
4.5 o 270603 108 4.5 3%0 3778 9 245 0.051 0.0525 0.003 0.003 4135 4112 $.237 $.238 .
14.6 & 1.86E-02 86300 94.5 0020373 377.5 Q081384 24.5 0.005282 0.0525 1138405 0.003 137608 0412 241E08 238 513505
14.7 12 434802 300E02 94.5 Q083442 377.5 0253434 245 0.018448 0.0525 3.52E-05 0003 426808 0.112 752605 323 000016
148 18 7.11E-02 5.73E.02 81 785 0121172 365 334 0484047 20 17 0.031415 0.054 0054 6.73E-05 0003 00035 B.148-06 0.088 0.093 0000144 D249 02445 (000305
14.9 24 9.91E.02 8.51E-02 785 0.145778 334 0636471 17 0.03239% 0.054 0.800103 0.0035 1.14E-05 0.083 0200177 G.2448  0.000458
15 30 0.125512 112601 72 6.5 0182375 303 289 0.B3%912 14 125 004275 0.054 00485 0200138 3L.004 0.0035 1.51E-05 o097 00905 0.600234 .24 2.3 G.000818
15.1 36 0.149484 1.37E-0% 76.5 0.235846 283 0.889841 12.5 0.038488 0.0485 0000149 0:0035 1.85E.05 0.0805 0.000279 U233 0000708
15.2 42 0.161468 1.55E-01 76.5 0.266345 283 1008152 125  0.04352 00485 0.00016% 0.0635 2.09E.05 0.0805 0.000315 (3 0.000804
153 48 0.158458 1.60E-01 45 415 0.274889 275 280 1.038488 1" 5 0.044516 0.043 0.042 0000174 0.003 0.903 2.15E-05 0.084 0.089 0.000325 (.22 6.214 2000828
15.4 54 0.147468 1.53E-01 41.5 0.142617 260 0.853504 95 0032847 0.042 0.000144 0.603 9.58£-08 0.089  0.00034 D284 DOOOTIS
155 80 0.129583 1.38E41 38 405 0.128735 245 236.5 0.B06532 8 85 0029469 0.041 004 000013 0.003 0.003 8.65E-06 0.114 0.092 0.000307 2.208 4184 000684
155 66 (L10B7¢7 1 49E-O1 405 0108061 2385 083102 8.5 0.022679 .64 0.000107 0.003 7.26E-08 8082 0.000245 0184 S000558
15.7 72 B.7OE-D2 $.79E-02 4.5 0086752 2365 051827 B5 0.01B527 004 BITEDS 0.063 596808 00892 0.000%02 D994 0.000425
15.8 78 1.51E02 5.11E02 405 004632 2365 0270484 8.5 0.008721 004 45TE0S 0.063 311E08 0082 0.000105 G484 800222
15.9 B4 1.418798 7ATE-DY 40.5 0.650242 2385 379709 8.5 0.13847 0.04 0.000642 0.063 4.37E-05 0.092 0001477 2494 4003145
18 80 2222106 1.BZE+00 43 37 1851022 228 298.5 9641153 ] 8.5 0346511 0.039 0.038 0.001831 0.003 0.003 0000111 007 00885  DOOATS 018 DTS 000re0s
16.1 $6 2537118 2.36E+00 37 1971635 2985 159063 B5 0.452943 0.038 0002025 £.003 0.000132 00885 £.00365 0TS (.008325
18.2 102 2319795 2.43F+00 37 2.012%05 2988 1623279 B5 048224 0.038 0002068 2803 0.080135 0.0885 0.003725 175 G0095847
16.3 108 1.747102 2.03E+00 37 158482 2985  13.5924 84 0387053 0.036  0.00173 0003 0.000113 00685 0.003119 04T 007060
184 114 1097684 1.42E+00 37 1178528 2985 B9.507854 8.5 0270743 0.038 Doo121 0.003 7.926.05 0.0685 0.002182 Q.75 $005574
155 120 0450437 7.74E-01 H 245 0B4135 363 365 5174136 8 8.5 0.147337 0.037 Q.0345 0000658 0063 0603 43E05 0.087 Q0745 0001187 37 87 0.003033
165 126 B.57E-63 2.30E-0% 245 01258813 338.5 1626595 B5 00426884 0.0345 0000177 0003 848E-06 0.0745 0.000383 187 0.000561
132 4.2BE-03 245 0.00235 316.5 0.030361 B.5 0000816 0.0345 3.31E.08 9.003 1.58E-07 0.0745 7 15E-06 ST 1 T9E-05
138 Q.00E+00 24.5 i3 3186.5 o 85 9 0.0345 1} 0.003 & 0.0745 & 4,987 [+
SICH04.XLS 1of 1 BT
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Conduit C50 1005A - SIC50548 XL5
Summary Stalistics

Totat Discharge

e

Volume  Duration CBoD 53 TKN Cu €d Pb n
) {hn} {ibs) {lbsy {ibs) (s} {ibs) {is) {ibs}
1.36E+03 2.60 46576 244568 0.9981 (0037 0.0003 0.0076  0.0177
Conduit CS0 10054 GCBOD CBOD CBOD S8 55 TKN Cu Cu Cu ] Cd Cd Pb Pb Ph  Zn In
Time Time Fltow Mean {one. Mean Discharge Cone. Mean Discharge Conc. Discharge Conc. Mean Discharge Cone. Maan Discharge Cont. Mean Discharge Cohe, Yehoan Uischarga
(hours}  (minutes} (B Ys) Flow Cone. . mgh Conc, tbs. ths. LConc. ibs. e} Canc. ihs. mgh Cane. ths, mgh Ciang, s,
15 0 18e8E03 108 845 380 3775 28 245 0.051 0.0525 0.003 6003 0.435 0112 122y G238
15.1 6 6£58£.02 3.38E.02 4.5 0.071702 TS5 0286843 245 001859 0.0525 38BE.05 4003 482606 2112 BSES G288 Dodois
152 12 0149872 1.0BE.0% 945 0.228183 ITTE 0511525 245 DO59168 0.0525 0.000127 0.003 1.53E.05 4112 000027 B238 00515
153 B 020646 1.78E-09 8t 768 037703 Kl A4 1506123 20 17 0097748 0.054 0054 0.000208 0.003 00035 2.53E-05 $:089 0.093 0400447 D245 G445 200005
15.4 24 0.234787 2.20E.01 7685 037782 334 1.648256 17 0.083893 0.054 0.000268 0.0035 2.96E-05 0.093 £.000459 92445 5001207
155 30 0245779 240E-M 72 765 0.411188 303 289 1795295 14 12.5 0091377 0054 DO4B5 000028 0.004 000356 32205 £.097 00908 00005 .34 423 300134
15.6 36 0.248521 247E.01 765 042339 269 1.590472 125 0068181 0.0485 0.000288 0.0035 332805 00305 0000501 23 6001273
15.7 42 0.245815 247801 76.5 0.423421 288 1.59958 12.5 0069188 0.0485 0.000268 00038 3.32E-05 00908 0.800509 423 8001273
158 48 0.238182 2.428-01 45 41.5 0.415422 275 200 1.569371t 11 8.5 0.06787% 0.043 0042 0000263 0.003 0003 328E05 (hOHE4 0.099 0.80049% e 2214 0801248
159 54 0.220577 2.34E-01 41.5 0.217814 260 1.364618 9.5 0.045861 0.042 000022 0.003 1.46E.05 0.089  0.00052 0214 £.001423
16 60 0.217885 2.24E-01 38 405 0207923 245 2365 1.30265 8 B.5 0.047597 0.041 0.04 000021 0.063 0003 14E.08 D.114 0.082 DO00496 HIES AR 0001072
161 66 0204708 2.11E-04 405 0.191638 2365 1.119057 85 004022 0.04 0000188 0003 1.28E.05 0.082 DBO043S 2.594 $.000818
16.2 72 04931 1.98E-01 40.5 0.179485 2365 1.048102 85 0.03767 0.04 0000177 0.063 124808 0.092 3.000408 G184 DOOOBS
183 78 0178202 1.85E-01 40.5 0.1657465 2365 0977918 85 0035147 0.04 0000185 0083 1.13E65 0082 0.00038 D184 0000802
16.4 B4 0156559 1.72E.01 40.5 0.158337 2385 0912032 85 0032812 0.04 0000154 0003 105608 0.082 0000355 21584 0000749
16.5 8¢ 0.156319 1.81E-01 43 3 D.148414 228 288.5 0.654984 9 8.5 0.030729 0.03¢ 0.038 0000148 0.603 0003 9.84E£08 Go7 0.0685 0000333 G338 0475 000070
8.6 86 0147277 1.528-01 a7 0125173 2985 1.014879 8.5 0.028634 0.038 0000128 0003 8.48E-08 00685 0000233 BA7E DO005SH
18.7 102 0.137859 1.438-01 37 0148125 2085 0052583 8.5 0027137 0.038 0.00012% 0.003 7.94E-08 Q0685 0.000219 G.47S% Ho0085%
16.8 108 0126039 1.32£.01 37 0.109327 298.5 0882 8.5 0025118 0.038 0.00¢112 0003 7.34E06 0.0885 0000202 0575 8000817
18.9 114 0441003 1.18E- 37 0098201 2985 079224 85 002256 0038 0.008101 0003 46808 0.0685 0.005183 BT 0.000484
17 120 9.29E-02 1.028-01 kil 245 008447 389 3185 0681466 B 8.5 0.019405 0.037 0.0345 B.68E-05 0.003 0.003 5.67E-06 3.067 0.0745 0.000158 PR #1187 0.0004
7.1 126 7.43E-02 B36E-02 24.5 0.045671 3165 0.592584 85 0.015915 0.0345 6.4BE.05 0.003 3.08E-06 0.0745 0.00013% 4,987 DO0035
172 132  5.48E.02 B48E-H2 24.5 0035429 346.5 0.457684 8.5 0.012292 0.0345 4.99E-05 0.003 2.38E.08 0.0745 0.000108 D87 B00027
17.3 138 3.28£-02 4.38E.02 245 0024046 316.5 0.310635 8.5 0.008342 0.0345 339505 0.003 1.82E.06 00748 ¥ 31E-05 D187 HH0G1BS
174 144  1.57E02 2.42E-02 245 0.013304 316.5 0.171869 8.5 0.004816 00348 1.B7E-05 0.003 8.84£-07 0.0745 4.08E-05 4487 0000902
17.5 150 6.28E-D3 1.$DE-02 245 0008022 3165 0.077801 8.5 0.002089 00345 B848E06 0.063 4 05607 Q0745 183E05 LAE7 4BE-DS
1716 156 B.HTE-04 IA4E-03 24.5 0.001888 3165 0.024349 B.5 0060855 0.0345 2.68E.06 0.063 1.27E.07 00745 5.74E-08 0987 1 24R.05
162 2.996.04 24.5 0.000164 3165 0.002917 B85 569E.05 00345 2.31E.07 0003 14E.08 00745 498807 DABY 1 ISE06
$3CSO5AXLS 1ol 1 v
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Conduit C50 10058 - S3C505R.X0.5

Summary Statistics

S,

ittt

LN Se—

Totad Discharge
Volume Duration  CBOD 55 THN Cu Cd Ph Zn
i s ] {ibs s, ths {ios s
4.55E+02 290 1.37645¢4 8.080506 0.299483 0 Q01192 GOO0099 O 002435 0.005752
Condult 50 10055 CBOD cCBOD  GBOD  SS 55 55 TEN Cu Cu Cu Cd Cd Cof h Bh o In 0
Tine Time Flow Mean Cong, Hean Digcharge Conc. Mean Discharge Cone. Mean Discharge Cong, Mean Discharge Coni. Mean Discharge Cone. Mean Discharge Gone, Masn Disohargs
{hours}  [minutes)  (R*3f5) Flow Cong.  ths. mgA Cong,  ihs. Gonc. Ibs. mgA Cone. b, mgh Conc. Iss. mgh Cone. s, gl (. b,
149 0 4.258-04 108 94.5 380 s 28 245 £.0651 0.0525 0.003 4003 0135 112 felcra g 3.238
15 6  4.34F-D3 2.38£.03 4.5 0.005043 775 0.0201M47 24.5 0£.001308 0.08256 28E.08 4803 3.38E.07 0.112 5.98E.08 G238 127506
15.1 12 208E-D2 126E-02 945 002663 3775 0.108377 24.5 0006904 0.0525 1.4BE-05 2003 1.79E-08 0112 316E-05 L2 B.T1E.05
1%5.2 18 4.0BE-D2 3I05E-02 81 76.5 0.065346 385 334 0.261032 it 17 4016942 G054 0.054 J.63E-05 0.003 £.0035 4.39E-08 0.089 0083 7.74E-08 0.24%  D44E 0000165
18.3 24  5.58E-02 4.B4E02 7885 040829 334 0.361844 17 0.018422 L0584 585805 80035 6.5E-06 G.093 0.000101 33445 0000265
15.4 30 B.40E-D2 599E.02 72 76.5 0.102618 i 289 0.448079 14 12.5 0.022804 0.054 0.0485 7.24E-05 0.064 20035 804806 0.087 0.6805 0.000125% a4 023 0.000328
155 36 B.84E-D2 6.62E-02 76.5 0.113304 289 042634 125 0.018527 0.0485 7. 19E05 00038 8.89E-06 0.0508 G.000134 083 60500341
15.6 42 T.OBE-02 6.36E-02 76.5 £.119227 2B8 (.450415 12.5 0.018482 0.0485 756E.045 0.0035 9.34E-08 0.0805 B.000141 .33 0.000358
57 48  7.13E-02 7.10E-02 45 415 £.121685 275 268 0.450697 1 2.5 0.019683 0.043 0042 7.71E05 0.003 0.003 9354E.08 G084 2.00% 0.000144 0.22 $.244 D.O00368
158 54 T.O6E-02 T.0BE-G2 415 £.065821 260 0413001 8.5 G050 0042 G8TE0S G003 4.43E-08 0098 0060157 D214 300034
158 6C  B.82E-02 8.99E-02 a8 405 0464544 245 236.5 0.40688 8 85 D.o14887 0.041 0.04 BETE-05 £.003 G003 4.36E.06 2114 0.092 D.O0B15ES D208 9.194 (000335
16 66 6.7T4E-02 6.83F-02 40.5 0.061935 2385 D.3BIAT2 8.5 6.061299% 0.4 6.12E-05 o803 4.16E-D6 0.082 0.008141 8,104 0000297
16.1 72 6.54F-02 B.B4E-02 40.5 0.06021t 2368.5 0.35160% 85 po12637 0404 595E.05 $.003 4.04£8.06 0.082 0.000137 4194 0000288
16.2 78 B.34E-02 644E-02 40.5 0.058383 238.5 0.340928 8.5 4012253 004 S77E05 0003 3.92E.08 0.082 0.000133 0184 500028
183 84 B14E-D2 B6.24E-02 40.5 0.056591 2365 033046t 8.5 0.011877 0484 5.59E-05 0.003 38E-08 0.092 0000123 0.188 0.000271
16.4 80 5.96E-02 B.LG5E-02 43 37 0.054888 228 2985 0320524 4 a5 001152 4038 0038 5426485 0.003 0.003 369E-06 847 00685 0.000125 .18 L4VE D00263
16.5 96 B79E-02 58BE-02 37 5048689 288.5 0.392798 85 0011185 4636 SEGS 0.003 327E.06 00685 9.0tE.05 G475 9.00023
16.6 102 S561E-02 S.70E-02 37 LTS 2965 0£.380911 8.5 0.010847 0.038 4.856-05 0.003 317E-06 00685 BI4EL5 {L175 0000223
16.7 108 5.29E-82 5.45E.02 37 0.045134 WBE 0364122 8.5 0.010389 0038 465605 0063 3.03E-06 0.0685 B8.385.05 0475 (500213
18.8 114 4.888-02 507ED2 37 0042023 2085 0339025 B85 0.00O654 0.038 4.32E-05 0063 282608 0.0685 ¥ 78E-05 BITS DO00189
16.9 120 4328402 458802 H 245 0.038016 6838 3185 0.3088%4 8 85 0008733 0.037 00345 3.BE-D5 0.003 0.003 255608 H.087 0.0745 7.04E-05 447 387 03.00018
17 126  JTTE-02 4.05E-02 245 po222 3185 o0.286787 8.5 0.007702 50345 3.13E-05 0.003 1.48E-06 00745 B.75E-05 0187 500189
171 132 3.20E-92 348E-02 245 0.019133 8.5 0.247168 8.5 £.006638 00345 289£-05 G003 1.20E-06 00745 582E.08 DT 000146
172 138 263802 292£-07 245 0.018017 318.5 0.208911 8.5 0.008557 00345 2.26E-05 o403 1.08E-06 L0745 487E-05 8387 5.00H22
173 144 2.0BE-02 2.36E-02 ' 24.5 0.012928 364 0167003 B85 0004485 Q0346 1 82E-05 G.003 B6BELT 00745 39IE05 {447 DETENS
74 150 1.58£-02 1.81E-02 245 0.00994 3185 0128411 8.5 D003449 0.0345  14E-05 0903 66BELT L0748 302805 {87 755805
175 156 1.04E-02 12%E-02 24.5 0.007086 3165 0.091538 8.5 0002458 0.0345 9.98E-08 0003 4.78E-07 00745 215805 $.387 541805
1786 182 6.14E-D3 B.2BE-03 245 000453 3185 0048522 B.5 0001572 0.0345 6.38E-08 0003 304E07 00745 1.3BE.08 187 348805
177 168 343E-03 4.64E-03 24.5 D.002544 365 0032864 85 0.000883 0.0345 3.58E-06 0.003 1.T1E-07 0.0745 7 74E-06 187 1 4E05
7.8 74 7.90E-04 196E-03 245 0001078 3165 GL13696 85 0.000373 0.0345 1.51E46 0.003 223608 0.0745 327E-08 0.987 8.21E06
180 3.95E-04 245 GL0002497 385 0.0028 8.5 T.52E-08 0.0345 3.05€-07 0003 1.46E-08 00745 B.5%E.067 GOHEY 185808
$3CS058.X.5 1of1 ezl
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Conduit C50 1005C - 53CS05C.XLS
Summary Statistics

Totat Bischarge

Volume Duration  CBOD 35 TKN Cu Cd Pb In
{ch) {br} {ibs} {lbs) {bs} {ibs) {ibs) {fos) {bs}
2.92E+03 390 7626 54132 1854 0007 a.001 0015 0.036
Conduit C50 1005C CBOD CBOD (CBOD &3 53 58 TKH THN TKN Cu Cu Cu Cd ] Cd Pb b Po n n
Time Tima Flow Mean Conc. Mean Discharge Conc. Mean Discharge Conc. Mean Discharge Cone. Mean Discharge Cong, Mean Discharge Canc. Mean Diseharge Cone. ez Discharga
thours)  {minutes)  (itAyss) Fiow Conc. s, mo/l Cone. ibs. it Conc, Ibs, mgh Cone. ibs. Conc. ths. mgA Cong. . L, s,
14.8 0 1.756E-02 108 94.5 390 3T 23 245 4.051 0.0624 4.003 0.003 ¢.135 0.112 iy B3
147 6 0.110811 6.41£.62 245 0135604 3775 0541699 24.5 0035157 0.0826 7.83E.05 0.003 9.11E-86 0.152 0.000181 4358 0.000342
14.8 12 095618 1.33E-01 945 0.282266 3775 1127572 245 007318 0.0525 0.000157 0.083 19505 0.112 0.000335 DM 0000TH
149 18 0.230713 1.93E-01 81 76.5 0.408345 365 334 1635213 20 17 0.106128 0.054 4.954 0000227 0.003  0.0035 275805 0.088 0.083 0.000455 D245 D245 DABIOM
15 24 0.252524 2.42E-(1 78.5 0413914 334 1.807155 17 0.091981 0.054 0000292 0.0035 3.24E:05 0.083 0.000803 S.2485 BLO1323
151 30 0263635 2.58E.01 T2 765 0442113 303 289 1.930211 14 12.5 0.098247 0.054 Q0485 0000312 0004 00835 347E-05 0.087  0.0905 0.000537 0,24 023 G043
16.2 36 0.274473 2.88E-01 76.5 0.458343 289 1731518 12.5 0.074893 4.0485 0.0002%91 00035 350E-05 0.0905 0.080542 323 2001378
16.3 42 02714998 2.73E-01 76.5 0.468077 289 1.768292 12.5 0.076483 40485 0.000297 0.0035 3.67¢-05 0.0905 0.000554 023 L.001487
154 48 0.2758519 275E-01 45 415 0.471543 275 260 1781386 11 95 047708 0.043 0.042 0000299 0003 o003 37E.05 0.084 0.093 0.000558 022 2.214 (801448
155 54 0.274158 2.756.01 415 0.255414 260 1800184 95 0.058468 0.042 0.000258 Q003 1.72E-05 0.089 0.000809 4214 o137
158 B0 Q.271113 2.73E-01 38 40.5 0.253645 245 2385 1.588104 8 8.5 0.0%8063 0.041 0.04 9000257 0003 0003 t7E08 0114 0.082 0900805 fraeie:] 0484 40018
15.7 56 0.2686 2.70E-0t 40.5 9.245G13 2355 1.430755 8.5 0051422 0.04 0.000242 0.003 {.65E-05 0.082 0.000557 DAB4 0001474
158 72 0.285386 267E-0t 40.5 0.242135 236.5 1.4133949 8.5 0050818 0.04 9.000239 0.003 183E-05 0.082 £.00055 2184 0.00116
159 T8 0262098 2.64E-01 40.5 0239187 2365 1.398731 8.5 00502 404 9000236 0.003 1.61E-05 0.052 0.000543 D184 0001148
16 84 0.258924 26181 40.5 0.236265 2365 1.379673 8.5 ap49587 0.04 0.000233 0.003 1.5%E-95 0052 0.080537 0484 001132
16.1 90 0.255842 2.57E-01 43 37 0.233428 228 288.5 1.363106 g B.5 0.048391 4.039 0.038 0.600231 4.003 0003 1.57E.05 047 00685 000053 .48 Bi7E DB01148
162 96 0.253169 25501 I 0.210871 2685 1701218 8.5 0.04B443 0038 0.000217 0.003 tA42E-05 0.0665 000039 4475 Bp009sY
16.3 102 0.251169 2.52E.01 37 0208938 298.5 1685602 8.5 0047999 0438 0.000215 0003 14E-05 0.0685 0.000387 0TS (400688
18.4 08  0.248762 2.50E-0% 37 0.207524 298.5 1.674214 8.5 0047874 4.839 0.000213 0.003 138E.05 0.0685 0.000384 H.475 5000982
16.5 114 0.24B875 249801 37 0.206573 2985 1.666544 8.5 0047458 0.038 0.000212 0.003 1.39E.05 0.08895 0.060382 415 $.000977
166 120 0248173 2.49E-01 k2] 245 0.2059t5 369 3165 1681235 8 8.5 0.047308 4.037 00345 0.000211 4.0603 0.003 1.38E-05 0887 0.0745 0.0002384 o7 DY 000074
16.7 126 0.246632 24TE-01 24.5 0.135734 316.5 1753464 8.5 0.04709% 0.0345 0.000191 0043 912E-06 0.0745 0.000413 {487 2001038
168 132 0.243517 245E-01 24.5 0.134457 W65 1736962 8.5 0045548 0.0345 0.00018% 0083 9.03E-06 0.0745 9.000409 G987 G001028
63 138 0.238918 2.41E-0t 245 013224 3185 1709618 B.5 0.045914 09345 0.000186 0.003 B.89E-06 09745 0500402 Q487 o0
17 144 023321 2.36E-01 245 0.129513 316.5 1.673082 8.5 0.044933 0.0345 0.000182 a.083 8a7E-Ge 4.0745 Q000394 DR 0000689
171 150 ©.227174 2.30E-0t 245 0.126292 3165 1.631481 8.5 0043815 00345 0.000478 0.003 B48E-08 00745 0000384 0387 0000984
17.2 158 0.221154 2.24E.01 245 0.122087 3165 1.588798 8.5 0.042669 09345 0.000173 G.083 B.26E.06 09745 00074 0.487 (000839
17.3 162 0215153 2.18E-0t 245 0.11968 316.5 1.546196 8.5 0.041525 49345 0000169 a803% B.DIEDE 00745 0.006364 (487 0.000944
17.4 168 0209742 2. 12E-01 245 0.116556 185 150572 8.5 0.060438 00345 0.000164 0003 7.83t-08 00745 0.006354 0187 4.0008g
175 174 0.204715 2.07&-01 245 0.113693 3165 1.48873 845 0039445 0.0346 0.00016 49003 7.84E.06 40745 0.000046 4187 0.000868
17.6 180 0.199703 2.02E-01 245 0.110938 3165 1433154 8.5 0.038489 0.0345 0.000156 0.003 7.458-06 0.0745 0.000337 LAB7 0000847
177 186 0.194857 1.97E-01 245 9190818 3165 1.387511 8.5 0937532 0.0345 0.000152 0.003 7.27E.08 0.0745 0.000329 (987 5.000825
178 192 0.189436 1.92E-01 245 0.105354 365 1361127 8.5 0036555 0.0345 0.000148 0.003 798E-06 0.0745 @.00032 9187 DO00BO4
119 198  0.180746 1.BSE-01 24.5 0.101548 31685 1311828 8.5 0.03523 0.0345 0000143 0003 §82E-06 0.074% 0.000309 {187 GR00775
18 204 0.141101 £61£.01 24.5 0.088268 318.5 1.140543 B.5 0.030631 0.0345 0000124 0.003 5.93E.06 0.0745 a.000268 GABT GRO0G74
18.1 210 989EL2 121E-0t 245 9.0686121 316.5 0.854172 B85 002294 0.0345 8.31EGS 0.003 4.44E.08 0.0745 £.00020% D187 Q000805
18.2 216 7.54E-02 8.77E02 245 00481 3165 0.621379 8.5 0.016688 00345 6.7TE-CS 0.003 3.23E-06 0.0745 £.000146 8.487 0.000087
18.3 222 2.BAE-02 5.09E-02 245 9027839 365 0.360922 85 0009693 40345 3.93E-05 4.003 1.88f-08 00745 8.5E-05 4487 4000213
184 228 7.31E-03 1.69E-02 24.5 0.009256 3185 0.118578 85 0.003211 00345  13E-05 G003 6.22E.07 0.0745 281E-05 0,487 7 OTEQS
185 234 BYSE-04 410£403 245 0.00225% 316.5 0.029075 8.5 0.000781 09345 31TE-D6 4003 151E07 G4745 8.84E-06 OHF 1.72E05
240 4.50E-04 18 195 0.005247 254 207 0.083186 9 § B.58E-05 0.032 0.02% 3ATEO7 G053 0.00256 168508 0082 00705 7.5E-07 D04 0.1835  1.B4E-08
53CS05C XLS tof 1 SrEArAT



Conduit TS0 1005D - S3ICS0SD.XLS

Summary Statistics

Total Discharge

Volume  Duration CBOD ss TKN Cu Cd Pb 2n
e {nr) {ibs} {ibs) bs) {tbs) {ios) {Ibs) ths
212E403 8.0¢ 40345 374327 10958  0.0047 £.0003 0.0101 0.0247
Conduit £SO 1005D CBOD  CBOD  CBOD 55 T TKN TKN Su Cu Cu Cd Cd Cd Ph £b Pa  In n in
Tirne Time Flow Mean Conc. Mean Discharpe Cone. Mean Discharge Cone. Meat Discharge Cone, Mean Discharge Cone. Mean Discharga Cone. Mean Discharge Cone, Maan Discharge
{hours)  (minutes) (RAWs) Fiow Cotic.  lbs, mgfl Cone. Ibs. gt Conc. Ibs. mgA Cone, ibs. mgi Cone. ibs. mgh Canc. ibs. mof Cong, ihs,
131 0 S5.40E-04 108 845 I 3775 29 245 0051 0.0525 0.603 00603 9138 %112 2T 0,238
132 6 2.ME-03 144803 945 0.003044 rrs 0012159 245 0000789 0.0525 1.69E-08 Q003 2.04£.07 0.112 A81E.06 0,238 PEIELDS
13.3 12 7.04E-03 4689803 845 0.009927 IT7.5 0039554 245 0.002574 0.0525 551E-08 0803 BO7E-OY 0.452 1.18£-08 G2 2BE05
134 18 1.58E-02 114802 8t 76.5 0.024148 o[22 334 0.096457 20 7 000625 0.054 0054 1.3ELS 0.003  0.0035 162E.08 .0B9 0.093 286E05 D248 02445 50BE-05
135 24 264E-02 211E02 76.5 0.036%26 334 0157726 17 0.008028 Q054 2 55E-05 0.0035 283E-06 0.093 438E05 Q2445 0000115
136 30 393E-02 3.28E-92 7z 76.5 0.0563265 303 289 0245655 14 12.5 0.012503 0.054 0.0485 3.97E-85 0.004 0.0035 4.41E06 6.087 Q0905 B.84E05 (.24 033 L.00018
137 36 5.25E-02 4.58E£-02 76.5 0078614 289 0296585 125 0.012645 0.0485 4.88E-05 Q0035 6.16E-08 00805 SIE05 923 5000238
138 42 B.57TE-02 5ME-02 74.5 0112 283 038231 125 0.016538 0.0485 8.42E-08 0.0035 7.93E-08 Q.0805 000012 023 0.000304
139 48  7.95E-02 7.2BE-02 45 41.5 0124292 275 260 0469549 11 9.5 0.020339 0.043 Q042 7.88£.05 0.063 0.003 9.74E.06 0.084 0.029 0.000147 bR G214 5000372
14 54 G36E-02 8.55E-02 41.5 0.080408 2680 056376 95 0018407 0.042 3.14E-05 0.603 S54E-08 0.088 0000197 G244 0000415
14.1 60 0.1085t2 t.01E-D1 38 40.5 0.09391t 245 236.5 0588357 3 8.5 0021498 0.041 084 9.5E-05 0.003 0.003 831E-06 0414 0.082 0.000224 {8 9994 2000484
14.2 68 0.121683 1.15E-01 40.5 0.104385 236.5 0.509558 8.5 0021908 0.04 Q000103 0.603 7.01E-06 0.0852 0.000237 9.184 00008
14.3 72 0.13459% 1.28E-0t 40.5 0.116213 236.5 0.678628 8.5 002439 0.04 0006115 0.003 741E086 0.082 0000264 ®1%4 Q.00055Y
14.4 78 0.14731 144E-01 405 0.127834 2365 0.746486 B.5 0.026829 004 0.000128 0.003 8.58E-06 G.082 000028 G184 0000812
14.5 84 0.150384 1 54E-0t 405 0138529 2385 0.814776 4.5 0.029284 0.04 0.000138 0003 937606 0.092 0000317 H194 1000688
14.8 80 0.173227 1.67E-01 43 a7 0151241 228 2885 0883405 ] 85 0.03175 0039 0.038 0.000149 0.503 0.003 1.02E.08 0.07 0.0685 0.000344 .48 GATE G.00072%
4.7 86  0.183373 1.78E-01 37 0147734 2085 119827 45 0.033938 0.038 0.004152 0003 ©.92E-08 0.0685 (.000274 S.176 0000698
14.8 192 0190975 1.87E-1 37 0.155083 298.5 1.251148 4.5 0.035627 Q036 0.000158 0.003 1.048-08 0:0685 0.600287 575 0000734
14.9 108 0.19672 1.84E-04 a7 0160613 2885 1295755 8.5 0.035858 0.038 0.000165 0.003 1.08E-D5 0.0685 0.000297 Q4TE H00078
15 114 0.202308 2.00E.-01 37 0.185308 2885 1.333634 85 0037978 0.038 0.00017 0.003 1.11E£-05 00885 0.000306 SATH D000782
15.1 120 Q20658 2.04E-01 k1] 24.5 0.169397 369 3185 138862 -] 8.5 0.034915 0.037 0.0345 0080174 0.603 0.003 1 14E.05 G087 0.0745 0.000314 Py 4187 0000801
152 126 0.205168 2.06E-01 245 0112853 3185 14591685 85 0039188 0.0345 0.000159 0.003 7.5%E-08 0.0745 0000343 2987 5000868
183 132 0.199508 2.02E.£1 245 ot1101 316.5 143407t 8.5 0039514 0.0345 0.000156 0.003 746£-06 0.0745 0.000338 4487 D.400847
154 138 (.192132 1 96E-O1 245 0.107434 365 1387874 8.5 0.037273 0.0345 0.000134 0003 7228068 Q0745 0000327 4.487  t.oooez
155 44 0.183522 t.48E-1 245 0.103049 3i6.5 1.3%t222 8.5 0035752 0.0345 0.000145 9003 692E-06 Q0745 0.005343 BT GO007eT
158 50 0.175064 179E-01 245 0.098367 3165 1.270737 8.5 0.034127 0345 0000139 0.003 6.61ED8 60745 0.004268 0487 0.00075Y
15.7 156  0.187292 171E-1 4.5 0.093914 atas 1213221 8.5 0.032583 0.0345 0.000132 0.003 6.3tE06 4.0745 0.000288 OH8Y 71T
154 162 0.15979%4 1.84g.0% 245 0.089726 3t6.5 1.158108 8.5 0.031129 00345 0.000126 0.003 6.03E-06 Q40745 0000273 0387 4000685
15.9 164 0.152481 1.56E-0t 245 0.085663 316.5 1.106624 85 002972 0345 0000121 0.003 S5.78E.08 00745 000028 0.18F D.0D0654
16 174 0.145328 1.49E-01 245 0081695 3165 1.055381 8.5 0028343 0.0345 0000115 0.003 549E-08 0.0745 0.000248 $487 0000624
16.1 180 0138958 1.42E-31 245 0.077985 3165 1.0(}?'437 4.5 0.027056 Q0345 0.06011 0.003 524E06 0.0745 0.000237 G.HA7 0.000595
16.2 186G 0.134793 1.37E-1 245 DO75095 3165 0870102 8.5 0.026053 Q.05 0.000108 0.003 S24ED8 0.0745 0.000228 G487 0.000573
16.3 192 0132312 1.3M4E01 24.5 0.073%72 3165 0.946852 4.5 0025471 0.035 0.000103 0.003 4.92E.06 0.0745 0000223 S4BT 0.00085%
16.4 198 0.13G621 1.31E-0 24.5 0072127 3185 0931766 4.5 0.025024 0.0345 0.000102 0003 4.858.08 0.0745 0000219 4.187  0.000551
14.5 204 0.128275 1.30E.04% 245 0.071284 3185 0.521002 85 0.02473% 0035 o000t 0.003 4.70E-08 0.0745 0000217 $.187 0000544
168 A0 0127016 1.28E-01 245 0070305 365 0.808227 8.5 0.024392 0.0345 98E-05 Q.003 472608 0.0745 4000214 Q.467 L.o00537
167 218 0.120M42 124E-01 245 0067855 3165 0.876572 8.5 0.023541 0.0345 8.56E-05 0.003 4.56£-08 00745 00006208 D947 5000518
16.8 222 011021 1.15E-0t 24.5 0.063245 3t8.5 0817048 8.5 00213942 00345 B.9IE-05 0.003 4.258-08 QLT45 0000192 D487 DODMES
16.9 228 9T7BE-02 1.04E-0t 245 0.057005 3165 073641 8.5 0019717 40345 B.O3E-DS 0.603 3.83E-06 4.0745 0.000173 O.487 0000435
17 234 84DE-02 9.12E.02 24.5 0.050081 316.5 0.648711 8.5 0.017388 00345 7O5EDS 9.003 3.38E.06 40745 0000152 8187 (400382
17.1 240 7.33E.02 T.91E-02 18 19.5 0.043404 264 207 0560704 9 a4 0015058 0.032 0.028 811E-05 0.003  0.0028 282E.08 0.082 005 0.080132 SA04 LIRS 0.000231
1r.2 248 G.46E-02 6.90E-02 18.5 0.030115 207 0.315888 4 0009288 0.029 4.48E.0% 0.0025 1.89E-08 00705 0.000108 44835 4080283
173 252 S5B1E-02 613802 19.5 0.028781 207 0.284291 8  0.00824 0.029 3.98E-0% 90025 1.5E08 0.0705 969805 01835 0.000252
174 258 527E407 5.54E-02 195 0.024174 207 (.256615 8 0.007438 0028 3BE-08 0.0025 1.35E.06 00705 B.74E-05 D.AEAS 0.000227
175 264 4 Y9E-02 5.03E-02 195 0.021953 207 0333038 8 0.00675% 0024 3.26E-05 0.0025 1.23E.08 0.0708 7.84E-05 49834 0000207
17.8 270 4.31E02 458E-02 18.5 0.019874 207 0.210966 & 0.006115 0029 2.96E-D5 0.0025 1.11E-06 0.0705 7 19E-05 9.1835 0.000187
177 278 394E-02 413E.02 185 0.01802 207 ©0.191287 8 0.005545 0028 2.6BE-05 0.0025 1.01E-08 00705 BE1E-05 U5 D.00047
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Conduit C3O 1005D CBOD  CBOD  CBOD 8§ 58 TKN TKN TKN Cu Cu Cu Cd Cd Cd o Pt Pb In n Zn .
Fime Time Flow Mean Cong. Mean Discharge Cone. Discharge Cone, Mean Discharge Conc. Mean Discharge Conc. Mean Discharge Cong. Maan Discharge Cong. Blaan Discharge
thours)  {minutes) {#*¥s)  Flow Conc.  ibs. mgh ihs. oA Conc. Ibs. moh Conc, 1ps. Cone, s, ingh Cont. ibs. mod Cone, tog,
17.8 282 3.70E-DZ 3BZE-GZ 19.5 0.016671 207 047697 6 000513 0028 24BE08 0.0025 9.33ELT 00785 6.03E0S BAREE O 080 TEY
173 288 3.52E-02 3.61E-02 19.5 0.015784 207 0167338 6 0.00488 0.029 2.ME05 0.0025 BBE3E-OT 00705  5.7E-05 D806 0.000148
18 284  D.3BE-02 145E-02 19.5 0.015073 207 0160007 & 0.004838 0.029 2.24E.08 Q0025 B44E-07 0.0705 5.A45E.05 9.71835  0.000142
8.1 300 3.24E-D2 AME02 195 0.014446 207 0.153352 £ 0.004445 0028 2.15€-05 0.0025 B.OSELY 0.0705 5.22E-05 49083 0.000136
182 306 30892 3.14E-02 19.5 0.013728 207 0.t45728 8 0.004224 0.023 2B4E-05 0.0025 7.68547 0.0705 4.98E-05 GRS 6.000129
18.3 M2 282602 2.84E-02 1.5 0.012818 207 0.136069 § 0.003544 0.029 t191E-05 0.0025 T.48E-07 00708 483608 L83 OO
184 318  2.56E-07 2.69E-02 195 0.011748 207 0.124893 6 0.003614 0.029 1.75E.05 0.0025 58807 0.0708 4.25E.08 GBS (0001
185 324 229E-02 243602 19.5 0010598 207 0.112488 & 0003261 0.029 1.58£.05 0.0025 5.93E.07 0.0705 3.83E.05 01838 B.97E-05
18.6 330 204E-02 2.168-02 19.5 000945 207 0100315 6 0.002808 0.029 141E05 0.0025 5.I8E-07 00706 JA42E.08 01825 B.A9E-05
187 338 1.83E-02 193€-02 18.5  0.00843 207 0.085487 6 0.002584 0428 1.256-05 0.0025 4.728:07 0.0705 3.08E:05 21838 733808
168 342 1.BBE-02 1.75£-02 19.5 0.007622 207  0.08091 6 0.002345 0.020 1.13E-05 00025 4.27E-07 00705 2.76E-05 E1838 7 ATE-08
189 348 1.54E-02 1.60£.02 21 21 0.0069%2 150 180 0.074226 3 3 0.082151 0.028 0.028 1.04E-05 0.002 9.002 391E-07 2.058 0.05% 253605 383 HEE G.58E.-08
19 354 143E-02 1.48E.02 21 0.006978 150 0.049841 3 0.000597 0.026 BBAE-08 0.002 31307 0.058 1.96E-65 3483 EA2E-05
19.1 360 1.34E-02 138602 21 0.066508 150 0.045483 3 0.00093 0026 B.OBE-06 0.002 23167 0.0539 1.83£95 2.183 508808
19.2 366 1.26E-02 1.30E-02 21 0.0061186 50 0043685 3 boooars 0.026 7.57-96 0.002 274807 0.089 1.728.05 163 4.75E.05
193 372 120E-02 1.23E-02 21 0.005001 150 0041437 3 0000829 0.026 7.18E-06 0.002 2.6E-07 058 1.63E-05 D183 4.5E-05
19.4 378 1.18E-02 1.18E-D2 21 0.005557 150 0.039695 3 0500794 0.028 6.88E-08 0002 243E-07 0059 158605 DABE 4 3ENS
185 384 1.12E-02 t.H4E02 21 000637 186 0.038354 3 8.000767 0.026 BB5E-06 0.002 zA4£-07 0.039 1.51E-05 D63 41TE05
19.6 90 1.08E02 1.11E-D2 2t 0.005212 156 0.037232 3 0000745 0.026 B845E-06 0002 2.33&-07 0.053 1.48E-05 G683 § 08808
197 3968 1.07E-97 1.0BE-02 21 0.005079 150 0.03628 3 0.000726 0.028 B.29E-06 0002 227E-07 0.0689 1.43E.05 063 BM4E-GS
198 402 1.05E-02 1.06E-02 21 0.004959 150 0.035408 3 060074 0.026 6.15E.08 2002 223607 0.058  1.4E-05 S8 385E05
19.9 408  1.038-02 1.04E-02 21 0.004879 150  0.03485 3 0.000697 0.026 6.04E-08 0.002 219607 0.058 137605 BAES 3 T9E-05
20 414 1.00E02 1.01E-02 21 050477 150 0.03406% 3 0.000681 0.026 591€-06 0.002 2.14E-07 0059 1. ME-05 DB JTE05
201 420 9.71E-03 SA5E03 21 0.064833 180 003308 3 0.000662 0.026 S74E-08 0.002 207807 0558  1.3E-08 5983 J6E05
202 426 9.13E-03 B42E-03 21 0.004429 150 0.031635 3 0.000633 0.026 548E08 0.002 1.38E-07 0.058 1.24E-05 083 344808
203 432 B.34E-03 BT4E-D3 21 0.004109 150 0.029347 3 0200587 0.026 5.09E.06 0062 1.84E-07 0.058 1.15E.08 0.483 LI9E05
.4 438 TAZE-D3 7.BBE-D) 21 0003707 150 0.028478 3 0.0005) 0.028 45808 0.002 1.66E-07 0058 1.04E-05 D3 288E05
205 444  B8.50E-03 6.96E-03 21 0.003273 150 0.022377 3 0.600468 0.026 405E-06 0.002 147E-07 0.059 §.19E-06 0983 254E05
208 450  5.61E-0) 6.05E-03 21 0.002847 150 0.020232 3 0.000407 0.026 352E-06 o002 127807 0.059 BE-08 NiH 221605
07 456 4.85E-83 5.23E-03 21 0.00245% 186 0.017582 3 0.000359 0.026 284E-06 0002 1L1E47 0.058 B.91E.08 0463 19E05
208 482  4.26E-0) 4.55E-03 21 0.002141 150 0.015295 3 0.000308 0.028 2865E-06 0002 9.5%E-08 0.059 B6.0ZE-08 U383 156805
209 488 3.BOE-03 4.03E-03 21 0.001898 150 0.013543 3 8.000271 0.026 2.35E-08 4002 B8A43E-08 0.059 5.33E.08 D63 1ATE0S
i 474 J41E-03 IBIE-C3 21 0.001697 150 0.012123 3 0.000242 0.026 21E-08 0002 7.6E-08 G089 4.77TE-08 0483 1L32E05
211 480  DJ07E-03 J24E83 21 0.001524 150 0.010888 3 0.000218 0.026 1.89E-08 0.002 G83E-08 0.059 4 2BE-05 3443 {1BE-05
212 486 2.69E-03 2.87E.03 21 0.0613%1 150 0.009651 3 0.000132 0.028 167€-06 0.002 £05E-08 0059 38E-05 D181 105808
213 492 224E-03 246E-03 21 0.001155 150 0.008282 3 0000185 0028 14306 0002 5.17E-08 0059 3.25E-08 4183 4.97E-08
2139972 498 1.77E-03 2.00E-03 21 DO00943 150 0.006732 3 0400135 0.026 1.17E-08 0.002 4.22E.08 0.058 2.85E.06 L6 TARE-08
2t5 504 133603 1.55E-03 21 000473 150 0005216 3 0800104 0.026 9.04E-07 0002 327E-08 0.059 2.05E-08 0.183 S6TEGS
216 510 929E-04 1.13E-03 21 0000832 150 00038 3 7.6E-05 0.028 B.59E &Y 0.002 2.3BE-08 0.059 1.49E-08 G163 443808
217 516 6.15E-04 7.72E-04 21 0.000363 150 0.002584 3 518805 0.026 4.5E-07 0002 1.63E-06 0.059 1.02E-06 9.943 282808
a8 522 3.86E-04 5.01E-04 2t 0000238 153 0001682 3 3.36E-05 0.028 282607 0.002 1.05E-08 0.05%% 882E-07 B8 LAIEG8
218 528 2.30E-D4 J.0BE-D4 21 0.000145 150 0.001035 3 2.07E-05 0.028 179E-07 0.002 6.49E.09 0.059 4.07E-07 D83 LI2E08
22 534 112E-04 1.71E-04 21 B.O3E-05 154 0.000574 3 1.15E-08 00268 SME-08 0002 38E-0H 0.058 226807 G.HEE B23E07
221 640 2.B3E-05 B.99E-05 21 A23E-05 180 0.000235 3 AJEDG 0.026 4.07E-08 0302 1478-09 0.053 9.24E-08 #4683 2.458-07
548 1.42E-05 21 B.ESE-08 180 4.76E-D5 3 9.52E-07 0.026 B.25E-08 0.002 2.98E-10 0.058 1.B7E:08 H63 S17E.08
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Conduit £50 1806 - S3CSOB.XLS
Summary Stalislics

Folat Discharge

Volume  Duration caOD 85 TKR Cu Cd FPh In
{cf} ihr} (ibs) {lbs) (tbs} tlbs) {ibs} (tbos} {Ibs)
1.51E+05 7.80 3779 26B562 83.57 0.5 G.02 073 1.79
Conduit CS0 1008 CBOOD CBOD CBOD 88 §8 THN TKN TKN Cu Cu Cu g Ca Cd Py 2] Ph n
Time Tima Flow Mean Conc. Mean Discharge Cong. Mean Discharge Conc. Mean Discharge Cone. Mean Discharge Conc. Mean Discharge Cone. Mean Discharge Cone, Mbaar Discharge
thoursy  Iminutes) (it*3/s) Flow Caonc.  Ibs. mg Cone. ibs, mgh Cong. Ibs. mgh Cang. los, Cenc. Ibs. maft Conc, fos. one, s,
133 ¢ 2.666695 08 84.5 380 s 28 245 Q.05¢ 00525 0.003 0.003 0.138 0.152 6.837 {3238
134 € 3289374 2.98E+00 845 6.302029 3775 2517477 245 163859 00525 0.003501 0003 0.000423 0.112 0.067459 8238 5018672
135 12 3706688 3.50E+00 945 7.402408 3775 2957047 24.5 1918143 0.0526 0.004112 0.003 0.000497 0.112 0.008773 LA Q08647
138 18 4.081033 3.B9E+00 a1 785 8.240046 65 334 32.91659 20 17 2138308 0.054 - 0.054 0004578 4003 0.0035 0.000484 0.089 0.083 0.009765 H.245  0P4AS 0.020753
13.7 24 4556611 4.3ZE00 76.5 7.398528 334 3230207 17 1.644117 0.054 0.005222 0.0035 000058 0.043 0.008894 L2445 0023646
13.8 30 516032 4.86E+00 72 76.5 B8.322985 303 288 3633826 14 125 1.845552 0054 00485 0005875 8004 0.0035 0.000852 0097 0.0805 0010118 .24 8.33 0026601
139 36 5903587 5.53E+00 765 9.4767TH1 289 35.85098 2.5 1548485 00485 0.005008 0.0035 0.000743 0.0905 0011211 D3 2028402
14 42 B.73746 6.32£+00 76.5 1082762 289 40.90435 125 1789219 Q0485 0.008865 0.0035 0.000849 0.0905 0012809 0.23 6.032554
141 48 7.588434 7.16E+00 45 415 1227077 215 260 46.35624 1% 9.5 2.005027 9.043 0.042 006778 0.003 0,003 0.000%862 $.084 0.099 0.014516 [l g214 0036893
14.2 54 8.419016 B.OOE+00 41.5 7.438046 260 465998 45 1702685 0.042 0.007528 0803 0.0085 4093 0017744 4294 0038355
14.3 60 9.202669 BBIE+SD 38 40.5 8.188%18 245 2365 5129906 8 8.5 1874389 3.041 0.04 0.008287 06.003 0003  D.H0055 0.114 0.032 0019533 nhs Gigd G.042273
144 66  9.94242 9578400 40.5 B.E81624 2365 506964 BS5 1.822069 0.04 0008574 0.003 0000583 Q092 8519721 1% DO41588
445 72 10.64749 1 03E+01 405 93368 2365 545223 85 1.959575 004 0.008222 0.003 0000627 0892 002421 4984 0044725
4.6 78 11.31888 1.10E+01 40.5 9960613 2385 5816508 B85 2090499 0.04 0.059838 0.0603 0.00086% 9.092 0022827 D184 DO47713
14.7 84 11.90986 1 16E+01 40.5 10.53296 2385 615073 85 2.210622 0.04 0.010403 0.003 0000768 0.092 0023927 {484 0050454
14.8 90 12.39705 1226401 43 37 11.02224 228 20B5 £4.36443 ] 8.5 2313308 0.03% 0038 0.010688 0.003 0:003  .00074 007 00685 0.025038 318 {ATE G052798
148 86 12.78365 1.26E+(1 37 1043177 2985 B4.15803 8.5 2.398488 0.038 0010714 0.003 0.800701 Q0685 0.015213 LAHE 00449338
15 102 13.10882 1.29E+01 37 1072664 2085 8653791 B.5 2484229 0.038 0011047 0.003 0.000721 00685 0.019859 G175 005073
15.1 168 13.38248 1.32E+01 37 1087472 298.5 88.53932 B85 252122 0.038 0.011271 0.003 0.000737 00685 0.020318 G478 0054907
152 114 1350345 1. 34E+01 37 143821 2985 ga.asaze 8.5 2558778 0.038 0011438 0.003 0.000748 0.0685 0.020821 D975 0052681
153 120 13.3858% 1.345+01 3t 245 1113962 369 3165 89.86985 a B.5 2559102 0.037  0.0345 0011441 0.003 0.003 0.000748 G067  0.0745 (.020623 G.9F UABT D.OSZEE7
15.4 126 13.09428 1.32E+01 24.5 7.263995 316.5 93.83897 8.5 2.520162 0.0345 0.010228 0.0G3 0.000488 0.0745 0.022088 Q487 055444
155 132 $2.699504 1.2%E+1 245 70745745 3165 8140708 8.5 245485 0.0345 0.009964 G403 0.000475 0.0745 0.0215¢6 0487 4084007
15.6 138 12.23783 1.25E+01 24.5 6.840803 165 Baa72 85 237334 0.0345 0.009633 0003 400048 0.0745 0020802 {887 0052213
157 144 11.75498 1.20E+01 245 8501668 318.5 B5.0244 85 2283436 0.0345 0.009268 0.003 0060442 00745 0020014 0,387 0.060235
158 150 11.28345 1.15E+01 245 6319864 3165 81.64233 85 2.192608 0.0345 0.008899 0.003 0.800425 0.0745 0.019218 187 Q048237
5.9 156  10.82327 1.H1E+1 24.5 6.064276 3185 78.34055 85 2103933 0.0345 0.008539 0.003 0.000407 00745 0.01844 U487 DL048287
18 182 1037919 10BE+0% 245 581622t 316.5 75.13608 8.5 2017873 00345 000818 0.003 0000301 0.0745 0.017885 L 044393
165.1 168  9.946601 1.02E+01t 245 5.515SY 3165 7202727 8.5 1934382 00345 9.007851 0.0863 0.000375 0.0745 0.018854 0987 $.042556
16.2 174 9.5T013 9.7BE+00 245 535383 316.5 69.15017 8.5 1.857382 G.0345 0.007535 0.063  0.00036 0.0745 0.018273 0487 0.540882
16.3 180 9.2982B4 9.43E+00 245 817585 3165 66.85482 BS 1795738 0.0345 0.007289 0.003 0.000348 0.0745 005738 T8 0038508
16.4 186  8.111473 9.20E+030 245 5050132 165 6523948 8.5 1752087 0.0345 0007141 0.003 0.006335 0.0745 0.015357 £.187 0.038548
16.5 192 B.978209 9.04E+400 245 4961781 36.5 6409811 8.5 1.721434 0.0345 0.006967 Q003 0.000333 0.0745 0.015088 4,187 0.0379872
1686 198 B.AE5376 8.92E+00 245 4.894272 365 63226 8.5 1598013 0.0345 0:.006892 0.003 0.000329 00745 0014883 4987 0.037356
8.7 204  B.659264 B.7BE+OD 245 4807336 3165 62.10294 85 1687851 00345 000877 0.003 0.060323 0.0745 0014618 9487 00536693
6.8 210 8.233166 845E+00 245 4833 3165 59.86255 B85 1.607683 0.0M5 0005525 0.003 0000311 HH745 0.014091 0187 5035369
16.9 218 7621368 7.93E+00 245 4.349188 3155 561844 8.5 1.508902 00345 0.006124 0.003 0000282 00745 0013225 £8P HH33198
17 222 6.906085 7.26E+00 245 39685145 3185 51.48157 8.5 1.382601 0.0345 £.005012 0.003 0500288 00745 0.012118 4187 5030417
171 228 6134137 B.5SZEO0 245 3577111 3165 46.2112 B.5 1.241059 Q0345 0005037 0003 0000624 0.0745 0.010878 DARY G027303
17.2 234 5387934 5T6E+30 245 3450714 3165 40.83127 B5 1.006574 00345 0.004451 0.0G3 0.000212 0.0745 0.005611 0,387 5024125
17.3 240 4751519 507TE+00 18 19.5 2781437 264 207 3593182 4 6 0.964988 0.032 0.029 0.003317 0.003  0.0625 0.000187 2082 0.0705 0.008458 G204 QB35 (02121
174 246 4.22B376 445E+00 185 1960625 207 2081278 8 0.603269 0.029 0.002814 0.0625 0005t 0.0705 0.007088 AN G.01845
175 252 3794754 4.01E+00 185 1751729 207 18.59528 & 0538094 0.029 0.0026805 0.0026 B.B1ELDS 00705 0.008333 BI8385 vhisded
17.6 258 3.385154 3.58E400 18.5 1.583258 207 18.59458 B G.481002 Q028 0002325 00025 8.758.05 0.0705 0.0G5652 D838 044714
77 264  3.043774 3.20E+00 18.5 1.399293 207 1485403 5 0.430552 0.028 0.002081 00025 7.B3E-05 0.0705 0.005059 U485 0013188
7.8 210 2796683 292E+00 19.5 1.275150 207 135363 6 0.392350 G028 0.001B96 0.0025 T.14E-05 00705  0.00461 [ER:R 0.012
7.8 216 2814174 2.T1E400 195 1.181382 207 12.54081 6 0.363496 Q028 GB01757 Q5025 BSIENS Q07058 00042714 01838 6011147
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CBOD  CHAGD  CBOD &8 58 TKN Cu Cu Cu Cd Cd Cd Pb Fh Pb  Zn En
Timne Time Flow Mean Conc. Mean Discharge Cone. Bischarge Cone. Discharge Cong. Mean Bischarge Conc, Mean Discharge Cone. Mean Discharge Cone. Hdaun Discharge

{hours)  Iminutes)  {fA355) Flow . Cane. ihs. ngh ibs. Ibs. mgh Laone. s, mgh Cone. s, o Conc. s, mah Cang, s
18 282 2.481119 2. 55E+00 185 111243 207 11.80941 6§ 0.342302 0.025 Q.001654 00025 62305 GO705 0.004022 G.1835 2010469
184 288 2.380255 2.43E+00 1856 1.061408 207 11.26725 6 0.328587 0.02% 0.001579 0.0025 S94£-08 0.0705 {.003637 31835 0006908
182 254 2287876 2.33E+00 19.5 1.019216 287 10.81937 6 0313605 0.029 0.801516 00025 5.71E-65 0.0705 0.003685 L9835 £.008501
18.3 300 2168678 2.23E+00 195 6973024 207 $0.328 6 0.299391 0.029 0.501447 00025 5.45E-05 0.0705 0.003518 018358 4.000156
184 306 2000012 2.0%8+00 145 0.912138 207 Q68267 8 0.280657 0029 0.001357 0.0025 S5.11E-05 0.070% 0.003298 G836 00068583
185 312 1.816858 1.91E+00 19.5 0.835103 207 B.BB4Y36 § 0.256955 0.028 0001242 $.0025 4.88E.05 0.0705 0.003018 4493 0.00785%9
18.6 38 1.502372 + ME+00 9.5 0.74631% 207 7822463 G 0.229637 Q029 0801t 00025 4.1BE-05 00705 an0z6n8 31838 0.90?023
18.7 324 1392532 1.50E400 $9.5 0.553892 207 6941318 4 0201188 0029 0000872 00028 3.86E05 00705 0.002364 01838 $.008153
188 330 1215054 1.30EH0 9.5 0.568327 207 £.043626 8 0175178 0029 0.000847 00028 3.18E-08 L0705 0.002058 D835 4008358
189 336 1.075026 1.15E+00 185 0580004 207 5307739 8§ 0.153848 0029 0.000744 0.0025 2.8E-05 00705 0.0018538 0,183 8004705
18 342 0971463 1.02E+00 1856 044682 207 4.743168 6 0.137483 0.025 0000665 00025 2.5E.-05 00705 Q001815 G835 D.00208
19.1 348 0.894802 9.33E-0% 21 21 0.407471 168G 150 4.325458 3 0.125376 0028 0.026 0000806 0.502 0.002 2.28E.05 0.0589 0.059 0.061473 453 4983 $.003834
9.2 354 0.837558 B.66E-Ot 21 040733 150 2.509497 3 005819 0.026 0000504 02802 4.82E-05 0059 0.001144 G983 G.003162
9.3 380 0.794878 8.16E-0t 21 0.383834 150 2. 741674 3 0.054833 0.0268 0.000475 0002 1.728-05 0.059 0.0601078 4463 0.002879
184 386 0.763123 7.?9{_“:’-01 2t 0.3653313 180 2.61888¢ 3 0052332 0.026 0.000454 0602 1.84E-05 0.059 0001028 4183 0.002842
8.5 372 0.74078B8 7.52E.0% 2t 0.353815 150 2.525818 3 0050518 £.026 0000438 2002 1.58E-05 04059 0.000993 09.963 0.002745
19.6 378 0728138 7.33E01 2t 0344883 150 2482021 3 094924 4.026 0.000427 0.002 t.54E08 0059 0000968 2163 0.002675
19.7 384 0.T15307 7.20E-04 21 0.338692 150 2419227 3 0.048385 0.026 0.060419 0.002 152E-05 4.059 £.000552 DAED DO02628
19.8 390 0.T0B024 7 42€-01 21 0.334688 150 2390484 3 0.04781 0.026 0.000414 0.002 15808 4059 0.00094 U182 0002599
9.9 386 0.702361 7.05E.01 21 0.33t624 150 2.388741 3 0.047375 0028 0.000411 0.002 1.48E-08 G.084 0000832 0183 D.H02574
20 402 0.697591 7.00E-01 21 0329171 15¢ 2351218 3 0.047024 0026 0.000408 0.002 1.47€-05 0059 5000925 183 (8025588
20.t 408 0.691961 895E.09 21 0326725 150 2.333752 3 0.046675 0.026 0.500405 0002 1.46E-05 Q089 2000918 G163 002538
202 414 0.680026 6.86E.01 21 0.322595 150 2304251 3 0.046085 0.026 0600399 0002 1.44E-05 0.058 0000806 G163 (002504
203 420 0.846771 6.63E-O1 2t 0.311868 160 2228353 3 0.044567 0.026 0.0600386 0002 t4AEDS £.059 0.000878 D183 0002421
204 426 0585859 B.1BE-Ot 2t 0.289828 150 240702 3 0041404 0.028 0.000359 0002 1.3ED5 0.058 0200814 24880 000225
20.5 432 0560058 543801 21 0.255332 +80 1.823798 3 0036478 0.026 0.000318 0002 194805 0.059 0.000717 2185 L.001982
206 438 0.358599 4.49E-01 21 0.21130t 150 1.509296 3 0.035188 0.026 0.000262 0002 948E-06 0.059 0.000594 0163 0.00154
207 444 0292485 34BE-01 21 0.162404 150 1.460675 3 0.023213 0.026 0.060201 0.002 7.28E-06 0.088 0.000457 DA H.001281
208 450 0.197936 245E.01 21 0.115313 150 0.823662 3 0.018473 0028 0.000143 0.002 5.18E-06 0.058 0.000324 2163 000898
2089 456 ©0.125223 162E-01 21 0.075984 156 0542746 3 0.0%0855 0026 BD41E-05 0002 34E-06 0.088 0.000213 @483 000058
21 4582  7.20E-52 9.86£.02 21 0.046385 150 0331178 3 0.086624 0026 ST4E-05 0.002 208E-06 0059 000013 DS D.0D036
2t.% 468  3.34E-02 5.27E-02 21 0024763 150 0.17688¢ 3 0.003538 9028 307E-08 0002 1.11E08 0058 BosEns LA6S D.200192
2t.2 474 6.72E-03 2.00E-02 2t D.009423 150 0.087307 3 0001348 9.028 1.17E-05 0.002 422807 0.058 248€.03 L B 3 122
480 3.36E-03 2t 0501581 180 0.01128 3 0.000228 0.028 t96E.06 0002 7.08E-08 0.058 4 44E-08 A% 4 23E-05
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Conduit CS0 1007 « $3CS0T.XLS
Summary Staislics

Total Discharge

[Sn——

Volume  Duration caGn 85 TKN Cu Cd b Zn
{ef) (hr} {bs) {ibs) {os) {fs}. (s} (s} {ibs}
4.63E+04 10.00 74584 757704 21.284 0.085 0.005 0.210 0.530
Condult TS50 1007 CBOD  CBOD  CBOD S8 58 THHN THN Cu Cu Cu Co Cd Cd Pa 2] P In
Time Time Fiow Mean Cone. Mean Discharge Conc. Mean Discharge Conc. Mean Bischarge Conc. Mean Discharge Conc. Mean Discharge Conc. Mean Discharge Cone. Mean {ischarge
{hoursy  {minutes}  (A*3/s) Flow Conc. Ibs. mgt Cone, Ibg, Conc. Ibs. mpd Cong. Ibs. Cone,. ihs, mgh Cone. Ibs, Cong. hs,
117 0 0.136754 108 94.5 390 X 28 245 0051 00525 0.003 2.603 0.135 9.112 G287 238
11.8 6 0210272 t.74E-D1 94.5 0.367183 3775 1.46679 24.5 0095196 0.0525 0.000204 0003 2.47E-05 0.142 0.080435 0238 6000925
1.8 12 0.24591%1 2.28E-0t 94.5 0.48268 3775 1928166 24.5 .125939 00525 0.000268 0.003 3.248.05 0.112 0.000572 D238 4001216
12 18 0.275832 2.61E-01 at 8.5 $.552153 385 334 220563 20 17 0.143151 0.054 0.054 0.000307 0.083 02035 ITIENS 0.088 0.033 0.000684 0248 L2445 2001301
121 24 0307888 2.092E.01 78.5 0.500136 334 2183508 17 0111141 0.054 0.000353 00035 3.02E-05 0.093 0.000508 02448 0001598
122 30 0343835 3.28E-01 2 785 0.558041 303 289 2435416 14 12.5 9.124009 0.064  0.0485 0.000384 0004 00035 437805 0087 0.0005 0.000678 D G23 0001784
123 36 0.384018 28401 7685 062318 289 2.354236 12.5 0.101827 0.0485 0.000395 £.0035 4.88E-05 0.0805 0.000737 £33 0.0018724
12.4 42 0420842 4.02E.01 765 0689225 289 250374 125 0.112618 0.0485 0.000437 0.0035  54E-05 0.0905 0600815 023 000072
125 48 0457498 4.38E-01 45 41.5 0.752166 25 2680 2841515 LB | 25 0122903 4543 0.042 0000477 0.003 0.003  59E-05 0.084 0089 0.00089 e G214 0.002261
126 54 0814844 5.36E.Dt 41.5 0.488278 260 3121729 8.5 0.114063 0842 0000504 0063 3.35E-05 0099 6.003189 324 DAGesen
12.7 60 0.852398 7.34E.0% 38 40.5 0.681771 245 2365 4271338 8 8.5 0.156068 0.041 0.04  0.00069 &.003 0003 4458808 0.114 0092 0.001626 0,208 09 Q003518
28 66 1.102848 S7BE-Ot 405 0.886681 2385 51471777 8.5 0186003 0.04 0.000878 G003 5.96E05 0.082 0.002014 G484 0004247
128 T2 1383812 1.23E+00 40.5 1.118498 238.5 6531477 B.5 0234747 0.04 0.001105 0003 7.51E-05 £.092 0002541 T.184  0.005356
13 78 1840622 1.50E+00 40.5 1382314 2385 7.955244 8.5 0.285518 004 0.001345 2003 9.15E.65 0.092 4003095 0.494 5.006528
13.1 B4 1748608 1.69E+00 435 1536933 2365 B974929 45 0.322506 0.04 0.001518 04603 0.000193 0.092 9203391 G Q00736
132 90 1LTETZZ 1 TTE+B0 43 7 169341t 228 2085 8363122 9 8.5 0.336518 0.039 0038 0.001584 0.003 0.003 0.000108 0407 00885 0.003842 18 3175 0.007881
133 96 1.808743 1.80E+X) 37 1489722 25885 1201844 8.5 0.342234 0038 000153 0.003 0.0001 0.0685 0.002758 HATE GO0RS
134 102 1.82058 1.B1E+00 37 1.503543 2885 12.12994 8.5 0.345409 0.038 0.001544 0.003 0.000101 0.0885 0002784 ATE 000711
135 108 1.82621 1.82E+00 I 1510779 2585 12.18832 8.5 0.34707t 0.038 0.001552 0.003 0.000101 0.0685 0.002797 GATE 0.007148
138 114 1922164 187E«0 37 1.552683 2985 1252783 85 0.356738 0038 0.001595 0.003 0.000104 0.0685 0002875 4975 2.007345
13.7 123 2054952 1.99E+00 K} 245 1.547628 360 365 13.20233 4 8.5 0.37850% 0037 00245 0001692 .003 0.003 0.000711 G067 00745 L0305 847 D487 4007783
138 126 2.195885 2 13E+H00 245 116611 6.5 15.06423 8.5 0.404580 0.0M5 0.001542 0.003 7.83E.05 0.0745 0093546 487 GO08901
138 132 2.3416 2.2TE+00 24.5 1244742 3185 16.08004 8.5 0.431549 0.0345 0001753 0.003 8.368-05 0.0745 0.003785 0187 0.00850%
14 139 2.4B9949 2.426+00 245 1.325282 365 1742177 8.5 0.459828 0.0345 0001866 0003 BSELDS D.O745  9.00403 GIBF 0010118
14.1 144 2.640852 2.5TE+00 245 1407472 3185 15,1824 8.5 0488307 00345 0.001982 0.003 9.46E-05 00745 0.00428 4,187 4010743
14.2 150  2.795396 2.72E+00 245 1491262 6.5 19.26487 B5 0517377 00345 o002zt 0.003  0.000 0.0745 0.004535 L8 11382
143 156 2.952097 2.8TE+0 245 1576642 318.5 20.36764 85 0.546998 Q0M5  D00222 £.003 0.000106 00748 0004794 0487 $512034
14.4 162  3.109755 3.03E+00 24.5 1.662877 316.5 2148165 8.5 0.576916 00345 0.002242 0603 0.000112 20745 0.005057 D87 H012692
145 168 3267902 3.18E+Q0 245 1.749508 316.5 22.60078 8.5 0606972 0.0345 0.002484 0.603 DOON118 40745 000532 AT 0.093353
4.6 174 3367093 3.32E+00 245 1.8201 6.6 2351272 85 0631483 0.0345 0.002563 0.003 0.000122 29745 0.005535 .87 Q013892
14.7 183 3444519 J41E+08 245 1.868549 3185 2413861 8.5 0648272 0.0345 0002621 0.003 0000126 06745 ©.005682 L187 0014262
148 186  3.490014 I4TE+DO 24.5 1.904738 31185 24 6061 8.5 0.660827 0.0345 £.002682 0.003 4000128 0.0745 0008792 987 04014538
14.9 152 356 J528+00 24.5 1428626 3165 249147 8.5 0.669115 0.0345 00027186 0003 0.00013 00745 0.005865 G4BT Q014721
15 198 3550844 3.S4E+00 245 1942871 3165 2509872 B.5 0874057 0.0345 (.982726 4.003 0.000133 0.0745 0.005988 LASY o4t48ae
15.1 204 3485003 I5ZE+00 245 1830089 MBS 24 53359 85 0.669623 0.0345 0002718 0.003 0.00013 0.0745 0005889 1187 DO14TI2
152 210 3371452 343E+00 24.5 1.880851 36.5 2429752 45 065254 0.0345 0.00264% 0203 0.000128 0.0745 DOOSTYS Q187 GO14386
15.3 216 3248186 3.31E+00 245 1.815887 3165  23.4583 8.5 0.830002 0.0345 0.002557 G003 0000122 0.0745 0.008522 0187 0.01386
15.4 222 3105915 3.18E+00 245 1743048 316.§ 2251734 85 060473 0.0345 0.002454 2003 0.080117 DO745  0.0053 0987 4013304
155 228 2.953773 3038400 245 1.662283 316.5 21.47398 85 057671 Q.0M5 0002341 0.603 0.000112 0.0745 0005055 DT 426088
158 234 2.839685 2.88E+0 24.5 1.586773 3185 20.49851 8.5 0.550513 0.0345 0.002234 0.003 0.060107 00745 0004825 18T po121n
187 240 2708449 27TEO 18 19.5  1.51575 284 207 15.83269 9 8 os2res 003z 0028 000214 0.003  0.0025 0.000102 0.082 04705 0.004821 0264 04E38 Q0018
158 246 2.5B&778 2 BSE+GO 19.5 1.156351 207 1227511 6 03558 0028 o0poYr2 0.0025 64TE.Q5 G0705 0.004181 01835 o.0l0842
159 252 2456467 2.52E+00 185 1101116 207 11.68877 6 0.338805 3029 0001638 0.0025 6.16E-05 0.0705 0.003981 035 0.010367
16 258 2.338508 2.40E+00 19.5 1.046932 207 11.11359 8 0.322133 0.028 0001557 0.0025 $.88E-05 0.0705 D.003785 03838 0000852
18.1 264 2276613 2.31E+0 185 1.007664 207 10.696874 & 03005 0.029 0.001489 0.0025 5.84E-05 0.0705 1.003643 G.1835 0008482
16.2 270 2.258083 2.2TE+Q0 195 0.990082 207 1051011 & 0304641 Q028 $.001472 0.0025 55405 0.0706  0.00358 $.4835 G008]T
143 276 2.283478 2.20E+00 19.5 0.987215 207 10.47968 8 0.303758 0.028 0001468 0.0025 553805 0.0705 0.003568 BARIS  0.00920
BICSOT XLS tof2 BILHET



[ [ ——— (PR [ -

P [ At i i el

Conduit CS0 1007 CBOD CBOD  CBOD 55 83 88 TEN TKN TKN Cy Cy Cu Cd Cd Cd &) Pb b

in In &
Time Tima Flow Mean Cone. Mean Discharge Conc. Mean Discharge Conc. Mean Discharge Conic. Moan Discharge Conc. Mearn Bischarge Conc. Mgan Discharge Cone. Fhwan iﬁs{:ﬁa@e

{hours)  (mingtes) (*Ws) Frow . Cont., s, mad Conc, ibs. mak Conc. Ibs. maoj} Cang, s, mafl | Cong, s, myt  Conc ths, ma Cane, s,
164 282 22718413 22?;{&00 19.5 0.991653 207 10.52678 & 0305124 0.028 0001475 0.0025 55505 00705 0.003585 01838 (009332
16.5 288 2.294554 2.26E+00 19.5 0.958438 207 1059884 8 0.307212 0028 0001488 00025 §59E.05 0.0705  £.00381 61835 0008306
166 294 2148084 2.726€+00 195 0.969983 207 10.25674 6 0298456 £.028 0.001443 0.0025 543605 0.0705 0.003507 05835 0.009128
16.7 30 1.934658 2.04E+00 19.5 0.891405 207 9462808 6 0.274273 0.029 0.001326 00025 459E.05 0.0705 0003223 b3S 0.008308
16.8 306 1.699818 1.82E+00 19.5 0.793533 ) 207 8.423654 6 0.244164 0029 080118 9.0025 3.44E.05 0.0705 0.002669 £.9838 0.007467
169 N2 1447782 1.57E+00 19.5 0687231 207 7.295217 6 0.211456 0028 0009022 00025 385E-05 00705 0.002485 L1838 0.008467
17 318 1204724 1.32E+00 195 057848 207 6.140784 & 0477984 0028 0.00086 0.0026 3.24E-05 04705 4002093 09838 0.005444
174 324 107051 1.14E+00 19.5 0.495108 207 5.266377 § 0.152849 0.02¢ 0.000738 0.0025 2.78£-05 08705 0001754 GBS 0004669
172 330 0994696 1.03E+30 19.5 0.450906 207 4.768546 & 013874 0.029 0.000671 0.0025 2.52E.D5 00705 G.00163 DABIE BO04243
17.3 336 0928954 962801 19.5 042 207 445846 8 0.128231 0.029 0.0008625 0.0025 235805 0.0705 0.001518 Q1835 13003952
174 342 0.868982 B.9SE-01 195 0.392552 207 4187093 8 0.120785 0.028 0.060584 00025 2.2&-05 0.0705 0001418 G838 0.003804
175 348 0811913 B40£.01 21 21 0366998 150 150 3.885627 3 3 0112923 0.026 0.026 0.000545 0.002 0.802 208805 0.059 0.058 0001327 AR L G183 O.003454
176 354 o784671 798E-01 21 0.375405 150 2681462 3 0.053628 0026 0.000465 0.002 1 £8E05 0.659 0.001055 2183 0.002914
17.7 360 0773793 7.78E.01 21 0.366441 150 2817438 3 0.052349 9.026 0.000454 0.002 184E-05 0.054% 000103 (183 0002844
178 368 0.76588 7.70E-01 21 0.362047 158 2586047 3 0051721 0.028 0.000448 0.002 1.82E-05 0.059 0001017 Q98T G008
7.9 372 0780227 7.83E-01 21 0.358857 150 2563262 3 0.051285 0.028 0.600444 0.002 1.61E-05 0058 0.001008 DA (002765
18 378 0.758156 7.58E-01 21 0.356549 150 2548781 3 0.050938 0.026 0000443 nonZ  1.6E-08 0.05% 0003002 0483 L202768
18.1 384 0.711767 7.34E-D1 21 0.3451585 1580 2.465393 3 0.049308 0.028 0.900427 0.00¢  1.55€8-05 0.05¢ 000097 U183 3.002879
18.2 380 0.B48HI5 6T9EL1T 21 0.31827% 150 2.2B0561 3 0045511 0.036 0.004395 0.002 143805 0.058 6000897 D183 4000478
8.3 386 0577704 6.128-01 21 0287756 $50 2.055403 3 0.041108 0.026 0.000358 00602 1.296-05 0.059 0.000808 QI8S 0.002234
184 402 0507445 543&-01 21 0.285%5% 150 1.822506 3 0.03845 0.026 0.004318 0602 1.14E-05 0.058 0O0OTIT 083 400188
18.5 408 0436147 47261 21 {.221887 150 1.584781 3 0.031695 0.026 0.000275 0.002 9354E.06 0.05% 0.000623 0483 poo1T22
186 414 0401679 4.18E-01 21 0.196998 150 1407128 3 0.028143 0.026 0.000244 0.002 B.82E-08 0.058 0.000553 083 4001529
187y 420 03908936 3.06€-01 21 0.186367 156 1331195 3 0.026624 0.026 0.000231 0002 B3ISF-L6 0.05% 0.000524 0183 4.001447
18.8 428 0.383708 3IATE.0% 21 0.182142 150 1301014 3 002802 0.026 0000226 0002 A.16E-06 0068 0.000512 GA8E G044
189 432 0.378665 3.81E-01 21 01745257 150 1.280405 3 0.025608 0026 0.000222 0.002 803E-06 0.059 0.000504 D83 D.0013%
18 438 0375335 IMEDH 21 0177288 150 1268343 3 0.025327 0.026 0.000219 0.002 7.84E-06 0.0%9 0.000494 G383 0001376
194 444 0373734 ITH5E-M 21 0176129 150 1.258061 3 0.025161 0426 0.000218 0.002 7.896-05 0.059 0.000485 0183 D.0B1367
19.2 450 037248 3ITIES 21 0.17548 150 1.253282 3 0.025066 0.026 0800217 0.082 7.86E-08 0859 0.060493 0883 0001362
183 456 0371831 372601 21 0175012 150 1.250086 3 0025002 0.026 0.000297 0002 7.84E-08 0059 0.000452 GBS 0001358
194 462 0371441 372E-01 21 0.174758 150 1.248275 3 0024965 0.028 0.000216 0.002 7.83E-08 0059 0000491 53 5001358
19.5 468 0371187 3.71E-01 21 0174807 15¢ 1.247192 3 0.024944 0.026 0.0002%6 0.002 TB2EDE 0.058 0.0004%H G163 0001355
198 474 $.371244 ITE-0 . 21 0.174561 150 1.246862 3 0.024937 0.026 0.006216 0.002 7.82E-08 0.058 000049 2383 0001355
19.7 480 0.371023 3IMNEO1 21 01745822 150 1248887 3 0.024932 0.026 0.060218 0002 7.82E-06 0.058  0.00649 G183 D.001355
1648 486 0370793 ITIEO1 21 0.174423 150 +.245879 3 0.024918 0.026 0.0460216 0.00 TBIELS 0.059 0.00049 D183 6001354
129 492 0370858 3.71E-01 21 9.174385 150 1.245804 3 0024912 £.028 0.000215 0.002 7.BYE.0B 0.053 0.00049 0383 5001354
20 488  0.370917 I.TIE-Ot 21 0.174414 150 1.245813 3 0024918 0.028 0.000216 0.002 7.81E-08 0.058  0.00049 5183 0001354
2041 504 0.348401 3.59E.01 21 0.168663 150 1.204735 3 0.024085 0.026 0.000209 0.002 7.85E-06 0058 0.000474 0163 4001306
202 510 0.311424 3.29%-01 21 0154674 150 1.104818 3 0022006 0.026 0.000182 0.002 6.83E-06 0.059 0.000435 0.983 5.001204
20.3 516 0.27085 2HEH 21 0.138% 150 09774929 3 0.019559 0026 006017 0.002 6.13E-06 0.059 0.000385 GOE3 4.001063
20.4 522 0.22832% 2.50E-1 21 oHry 150 0838358 3 0016767 0026 0.004145 0.002 526E-D6 0059 000033 $.163 0.000811
205 528 0.185229 207E-01 21 0.097238 150 0.694557 3 00413891 0.026 080012 0.002 4.35E-06 0.059 0.000273 GAE3 GLU0YES -
208 534 0158617 1.72B-04 2t 0080848 150 0.577488 3 0.01155 0.026 00001 9.902 3GE0E 0059 G{00227 L83 0000670
07 540 0.149274 1.54E-01 21 0.072394 150 0517102 3 0010342 0.026 8.96E-05 0.002 3.24E.08 0.058 0500203 0,183 0000862
208 546  0.14383 1.46E-01 21 0.068874 150 0.491933 3 0.00883% 0026 B.53IE-05 0.002 3.085-06 0.059 0.000193 883 3000538
209 582 0.139739 14201 21 0.066629 150 0.475918 3 0.009518 0028 825608 0.002 Z.98E-06 D059 0.000187 0483 2000517
F1l B58 0.136823 1.3BE-81 21 0.065028 150 0.484488 3 040829 0.026 8.05E-05 0.002 25106 0.068 0.000183 0,383 0000805 -
211 864 0119954 1 28E-01 21 0060378 150 0431257 3 0.008628 0.028 7.48E-05 0002 2.7E-DG 0.059 000017 .83 D.000469
21.2 570 BGSE-O2 1.03E-01 21 0.04862 150 0347283 3 0.008%46 0.028 6.02E-05 0002 2.18E.06 0.052 0000137 $.163 0000377
213 576 5.19E-02 §84E-02 2%t 0.03263 150 023307 3 0.004661 00268 4.04E-D5 0402 1.468-06 0.058 BATE-0S L6 Q000253
2139972 582 205602 3.62E-02 21 0.017028 150 0.121615 3 0.002432 0.026 2 1ED5 0.003 7 63E.07 0.05% 4. T78E.05 0183 L0032
215 588 263603 1.15B-02 21 0.00543 150 0.0357688 3 0.000778 0026 8.72£-06 0802 243£-07 0.058 153805 2483 4 NEL8
218 504 4.63E-04 1.556-03 21 0000728 150 00052 3 0.003104 0.028 951E-07 0.002 32808 0.059 205608 0L163 B45E-08
Fal 600 1.52E-04 3.08E-04 21 0000145 150 0.001033 3 2.07-05 0028 179807 0.002 8A48E.03 0.059 4.06E-07 048 L1RO6
808 7.59E-05 21 357E-05 150 0.000255 3 S5.1E08 G028 4.426-08 0002 1.6E.09 0053 €07 183 RITEV
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Sumrrary Statistics
Total Discharge
Volume  Duration CBGD 58 TKN Cy Cd Pb Zn
ch {hr} {bs) {ibs) (ibs} {ibs) (Ibs} {lbs) {ibs)
1.29E+04 4.50 28320 238710 7.015 0.029 0.002 0.062 9.151
Conduit C50 1009 CBOD  CROD  CBOD 85 88 TKN Cu Cu Cu cd Cd €d b PR Py n
Time Time Flow Mean Cone. Mean Discharge Conc. Mean Dischasge Conc, Discharge Conc. Mean Discharge Cone. Maan Bischarge Cone. Mean Discharga Cone. Raan {Hpcharge
thours)  {minutes)  (ft*3/s) Fiow Con¢. b, Mgt Cone. ibs. ibs. Cong. Ibs. maft Conc,  ibs. Cone. ibs. Cone, o,
137 O 52604 1468 94.5 390 FTE 28 245 0081 4.0525 0003 4.003 0138 0112 SR (338
138 6 1.02E-02 5.36E-03 84.5 0011341 3778 0.045304 245 000294 00528 6.3E.08 0.003 7.62E.07 0.112 1348405 0238 208805
138 12 3.63E.02 232E02 94.5 0549199 3775 0198536 24.5 8012755 0.0828 273608 0.003 3.39E-08 0112 583605 B 0060124
4 4 B.76E-02 B.18E.02 81 768 0.131067 365 334 0.523574 20 17 0.03398 4.054 0.054 ¥ 28E-05 0003 00035 BBIE-06 £.089 2083 0000155 G249 02448 500032
4.1 24 013978 1.14E-01 165 0.194732 334 0.850201 17 0043273 0.054 0000137 0.0035 1.53E-08 9093 0000237 02445 0000822
4.2 30 0.204997 1.72£-01 72 78.5 0285316 33 283 1280385 14 12.5 0.008626 0054 0.048% 0.000208 G004 0.0035 231605 0.087  0.0805 9000359 {ad 0.3 S000944
143 36 0.280233 Z24BE-G1 76.8 0424168 2689 1.502481 12.8 0.068311 0.0485 0.004269 0.0035 33205 0.0805 0000502 DE3 2001278
14.4 42 039959 3.45E-01 76.5 0.550849 289 2232475 2.5 O0.05686 0.0485 0.000375 0.0038 483805 0.09058 £.00060% DEY Q00877
14.5 48 0518913 4.59E01 45 41.5 0.766824 275 260 2.972448 11 95 0.128566 0.043 0.042 0.000498 8003 0003 817£.05 0.084 0.089 0.000931 {2z (214 0002366
14.6 54  0.640858 5.BOE-01 41.5 0.5348801 280 3.376245 9.5 0.1233683 0.042 0.000545 0003 362805 9089 0001288 4214 0002778
14.7 80 ¢.758591 7.00E-O1 38 405 0.85027 245 2365 4.073981 B8 8.5 0.148857 0.841 0.04 0.000858 0002 0003 437605 0414 4092 0.001551 $.208 4194 0.003253
148 68 0868321 8.12E-M1 40.5 0.738841 236.5 4.302748 8.5 0.144846 0.04 0.000728 0003 4 95E-05 0.082 0.001874 8484 GONI53
149 72 0986775 B27E04 40.5 0.840314 2365 4007017 8.5 0.176282 0.04 800083 0003 5.65E-08 0082 0.00180% 0988 0004025
15 78 1.096796 1.04E+D0 40.5 0.945692 2385 5522378 8.5 0.188479 0.04 0.000934 0003 635E.05 0.092 0.002148 £.194 000453
151 84 1173164 1.14E+00 40.5 19036213 23685 6015938 BS ¢.216218 0.04 0.001017 0003 6.02E-08 0082 0.00234 4,194 HIN4938
15.2 80  1.220827 1.20E+00 43 37 1085455 228 2985 6338519 4 B.5 0.227811 0.038 0.038 0001072 0.003 0.803 729608 Q07 00885 0002466 .18 B.478 0005108
153 96 123174 1238408 37 1915917 2085 8145978 8.5 0.233386 0.038 0801043 0.603 8482E-05 $.0685 0801881 {178 5004805
15.4 102 1.22085t 1.23E+00 37 1015968 2085 B.19639 8.5 9233388 0.038 0.001043 0003 68305 00685 0.0018814 D375 0.004808
5.5 108 1167487 1.21E+00 37 1.001778 2BBS o8I 85 0.236138 0.038 (.001029 0.003 4.73E-05 0.06885 0.001855 5378 H004738
158 114 1187728 1L18E+00 37 0.9r9883 288.5 7.905034 8.4 022810t 0.038 0.00%006 0.003 B8.58£-08 006885 0.001814 LATE 5.004834
157 120 1131336 1.15E400 3t 24.5 0.952449 369 3165 7.883944 8 8.5 0.218806 4037 0.0348 0.000978 4003 0.003 64E-0S 0.067 00745 0.004763 (R B487 DAN4505
158 126 1133572 1.13E+00 248 0B21308 8.5 8026253 B4 0215555 0.0345 0.000875 0003 447EHS 0.0745 0.001889 {387 0.004742
15.9 132 1.669748 1.40E+00 245 0.783001% M85 983424 8.5 0.264798 0.0345 0.004083 0.003 517E-08 00745 0.002338 GABF  Q.00587
16 138 2476609 207E+00 24.5 1137421 AE5 1489362 8.5 0394615 0.0345 0.001602 Q003 7.84E-05 0.0745 0.003459 8.187 (L0857
16.1 144 2.641036 2.51E+00 245 1376431 485 1778125 8.8 0477837 0.0345 0.001938 0003 925£-05 0.0745 0004185 L8 0010508
182 150 211461 2.33E+400 245 1277129 2185 16.48842 8.5 0.443085 0.0345 0.001798 4003 858805 0.0745 00030684 L1487 HO09748
8.3 158  1.761088 1.953£+00 24.8 1068661 3185 1380536 8.8 037076 00245 0.001508 G403 7.48E.05 0.0746  0.00325 4.187 Go08157
14 162 1.6028B 1.69E+D 245 09208284 MES t1.99192 8.5 0.322058 00345 0.001207 0003 B6.24E-05 0.0745 0002823 187 4007085
165 188 1.374004 1406400 245 0816814 318.5 10.54921 8.5 0.28315 00348 000115 0003 S5.48E-05 00145 0502483 0187 0408233
166 174 1214178 1.25E400 245 0.7og98s 3185 9171843 8.5 0.246321 4.0345 4001 0003 4.77E-05 0.0745 0002159 Q8 0.005418
16.7 180 1.053864 1.13E+00 24.5 0622192 316.5 6.037703 8.5 0215862 0.0345 0.000876 0003 4.4BE-08 0.0745 0001892 sy 0.004?»9
188 186 0915765 9.85E-01 245 0.540333 1185 6.980214 85 0.187462 0.0345 0.0007581 0.003 383E-05 90745 0601843 0487 0004124
%9 192 0.780452 8.48E-01 24.5 0455383 318.8 6010859 8.5 0.181432 00345 0.000655 0.003 313805 G40745 0801415 G387 0.003551
17 198 0.68433 T7AVE-01 24.5 0.353587 388 Som4s 8.5 0.136551 0.0345 0.0006554 0.003 284605 00745 0.001197 4487 0.002004
7.1 204 0533714 S5.94E-01 24.5 0.325002 3185 4210124 8.5 0.113068 0.0345 0.000459 0.003 2.19E-08 0.0745 0.000991 4187 oon2487
7.2 210 0.423672 4.78E-01 24.8 0282620 3685 330273 8.5 0.091118 0.0345 0.00037 0.003 1.76E.05 0.0745 0.000799 #1687 0002008
17.3 216 033214 3.78E-01 245 0207333 165 2578404 8.5 0.071932 0.0345 0.000292 0003 1.38£-05 0045  £.00083 4187 0001563
17.4 232 0.255604 2 04E-01 245 0.161229 316.5 2082814 8.5 0.055937 0.0345 0.000227 0003 1.08E.05 0.0745 000049 L8 G001
175 226  ©0.195296 2 25E.01 245 012368 3185 1.597876 8.5 0042913 0.0345 0.000174 0.003 B.ITENE 0.0745 0.000376 (987 G.000944
1748 234 0143781 +TOE-1 245 009301 M85 1.201534 85 0032289 0.0345 0.000131 0.003 &8.25E-08 0.0745 4000283 AEY G007
7.7 240 0101284 1.23E-0% 18 195 0.067223 264 207 0.888412 8 8 0.023322 2032 0.028 S 47E-05 0.003 00025 4.52E.08 4082 00705 0800204 D304 §.183% OG0B3
17.8 245 576E-02 T.95E-02 19.5 0.034638 207 0.368329 6 0.010678 0.029 516E-05 0.0025 1.04E-08 04708 0.005125 29H3S Dopoa2y
179 252 3.28E-02 452602 19.5 6.019742 207 0.20857 8 0.005074 0.029 2.84E05 0.0025 1.11E-08 40708 T 14E-08 01838 0000166
18 258 2.04E-02 28B6E-02 19.5 0.011613 207 0.1232718 8 0.003573 0029 1.73E-05 0.0028 8.5E07 00705 42E-05 0.9838 .000100
8.1 264 B8.9BE-Q3 147502 19.5 0.006408 207 0068004 & 0.001871 0028 95308 0.0025 38ELT 00706 2.32E-05 24835 B.03IE-05
82 270 2.22E-03 5.5BE-03 19.5 0.002438 207 0025804 8 0.00075 0.029 383608 0.0025 1.37TEGT 0.0705 B.B2E-DS 54035 LIBE08
278 1.11E03 18.5 0.000488 207 0.005148 8 0060149 0.020 T21E.07 0.0028 272608 0.0705 1.78E-08 $.1838  4.588.08
S3CS09.4.8 1of1 G2y
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Conduit CS0 1033 - 53C5033.XL5

Summary Siatistics

LA

Total Discharge
Volume  Duration 80D 58 TKK Cu Cd b n
{ch ) (ibs) {ibs) (s} tlbs) (ibs) {ibs) {ibs)
4.81E+Q3 5.30 96271 89.3850 26340 06110 00067 00230 6.0563
Conduit CSO 1033 CBOD  CBOD  CBOD 8% 58 TKN TN Cu Cu Cu Cd Ca Cd P Po P In n &n
Tirme Time Fiow Mean Cone.  Maan Diseharge Conc. Mean Discharge Cone. Mean Discharge Conc. Mean Discharge Conc. Mean Discharge Conc. Mean Discharge Con. Hhapn {Hscharge
thours)  {minutes) {H*3s) Flow Cone.  lbs. mg/l Core. Ibs. Cornc. Ibs. iyt Conc. ibs. i) Cone. ihs. Cone. ibs. ogh Con, i)
13 0 3.74E-03 108 94.5 390 s 29 4.5 0.051 0.0525 0803 Q003 0.135 0112 i rrs 0238
134 6 195602 1.16€-02 84.5 0.024548 3I7T.5 0.098053 24.5 0.008364 00525 1.38E-05 0003 1.65E-06 0.112 281E85 023 BISE-GS
13.2 12 409E-02 3.026-02 $4.5 006384 3776 0255022 24.5 4016551 0.0526 3.556-05 0.003 4208-08 0,112 T57E05 D238 RA0161
133 18 5.96E-02 5.02E.02 Bt 76.5 0.168311 365 334 0424881 20 17 0027562 0.054 0.054 591£.05 0.003 00635 7.14E.06 0.082 0.083 0.000128 DR4G 02445 HI00288
134 24 T BGE-02 6.81£-02 765 0.116672 334 050939 17 Q025927 0054 B24E-G5 00035 9.14E-08 0.093 0000142 Q445 0.000373
135 30 9.37E-02 B.49E.02 12 76.5 0.145485 303 283 0.835189 14 125 003233 0054 0.0485 0.060103 0004 00035 1.14E-05 4097 0.0805 0.000177 034 G2E V000465
1386 36 0.109755 1.01E-01 76.5 0.173869 269 0656838 12.5 002841 0.0485 060011 00035 1.36E.05 0.0905 2000306 823 0000523
137 42 (0.13367 1.22E-01 76.5 0.208505 289 0.767684 12.5 0.034068 0.0485 0.000132 90035 1.63E-05 0.0805 0.000247 933 H.000627
138 48 016314 148E-01 45 415 0.254234 275 260 0.960429 11 8.5 0.041541 0.043 0.842 0000181 0.003 0.003 1.99E-05 4.084 0.099 0.000304 022 B214 GO00T84
13.8 64 0.193205 1.78E-04 415 0.16558 260 1.037388 8.5 0.037504 0.042 0000168 0503 11iEDS 0.08% 0.000395 G 0.000854
14 0 0.227348 2.10E-N 38 40.5 0.195415 245 238.5 1.224285 8 8.5 0.044733 0.041 0.04 0000198 0.003 0.083 1.39E-05 0.134 0.082 0.000468 Q.38 L84 0.001008
14.1 66 0254716 2.4BE01 40.5 0.223134 2365 1.3029% 8.5 0046831 Q.04 0.00022 Q003  1.5E-05 0.092 9.000807 G484 (1001089
142 72 0.307386 2.96€-01 405 0.259428 2365 1.514934 8.5 0054448 Q.04 0000256 0.603 174805 0.092 0.0004589 G4 0.001243
143 78  0.355367 3.31E-01 40.5 0.300535 2365 1.754877 85 0.063075 004 0.000287 0.003 202605 0.092 0.0006683 GAB Q00144
144 B84 0.412467 3.84E-01 40.5 0.348186 235 2033232 85 0.073078 0.04 0.000344 0.003 234E.08 - 0.092 0.000794 4484 0001668
4.5 90 047124 442801 43 37  0.40073 228 288.5 2 340065 9 85 0.084104 0.039 Q038 0.000206 0.063 0.003 2.69£-05 0.0 0.0885 0.00091 418 475 0.00182
146 %6 0.529054 5.00E-01 37 0414381 28685 3.3430519 B85 0.095196 0038 0.000426 0.003 2.78£-05 0.0685 0.000767 G.1s 003108
14.7 102 Q.874571 5.52E-0t 37 0.457189 298.5 3.688403 8.5 010503 0.038  0.00047 0.063 3.07E-05 0.0685 0.000848 ATE 0.002182
14.8 108 0.6068346 5.91E-01 37 0.450054 29686 3.953548 B85 011258 0038 Q.0005803 0.003 3.20E-05 0.0685 0.000%07 ST G.002319
14.9 114 (L.634726 B.22E.01 37 0.51497¢ 2985  4.1548 8.5 0.118305 0.038 0000528 0.003 3.46E-05 0.0585 0.000853 04745 002436
15 120 0680525 548501 kLl 245 0536592 369 3165 4.328995 [ 8.5 0.123271 0037 0.0345 0.000551 0.003 4003 3.8E-05 00687 0.0745 0000093 0.1¥ 0487 6002538
15.1 126 0.680829 B.7iE-M 245 0.367958 3165 4753417 85 0127859 0.0345 0.000818 4003 247605 48745 0001118 2987 G.oG2808
152 132 0.688983 B8.75E-01 248 037028 3185 4783408 85 0.128484 0.0345 0.080521 G803 2.496-05 00745 0.001128 1187 0.002826
15.3 138 0.631178 6.50E.01 24.5 0356659 3165 46807457 85 0.123739 0.0345 0.000562 0.003 24E-05 0.0745 0.001085 D.AET 4002722
154 144 0580776 6.06E.01 24.5 (.332461 316.5 4294854 8.5 0.115344 0.0345 0.000488 0.003 223605 0.0745 0.00101% GBT 0002538
15.5 150 0.526402 5.54€-01 24.5 0.303718 316.5 3.923554 8.5 0.105372 D.0345 0.0504328 0.063 2.04E-05 0.0745 0.000824 0387 (002348
156 156 0.474513 5.00E-01 24.5 0274569 316.5 3.546067 8.5 0.095259 0.0345 p.00G387 0.003 184608 0.0745 0.000835 B87 002095
15.7 162 0.427911 4.51E-01 245 (247554 3165 3.19796 8.5 0085885 0.0345 0.000348 0.003 186605 00745 0.000753 £.487 0001889
15.8 168 §.386092 4.07E-01 24.5 0.22328¢ 3185 2.884618 8.5 007747 0.0345 0.000314 0003 1.5E-05 0.0745 0.000679 L8 0001704
189 174 0.348485 3.6TE-MN 24.5 0201511 3185 2.603189 8.5 0069912 03345 0.000264 0.003 135605 0.0745 0.000613 D487 D01538
16 160 0.314529 3.228-01 245 0.18188 3165 2348586 8.5 0.062101 00345 0.000256 0003 1.228-05 Q0745 0.000553 D487 4001388
16.1 188 0.283177 2.99€-01 24.5 0.143482 3165 2118118 85 0056885 00345 0.000231 Q003 1.1E.05 40745 0.000498 087 4001251
16.2 192 0.283847 2.T4E-01 245 0.150086 318.5 1934869 8.5 0.052071 00345 0.000211 Q003 1.01E-08 0.0745 0.000456 (187 G001146
16.3 198 0.255424 2.60E.01 24.5 0.142473 3185 1.84051% 85 0.040429 D.0345 0.000201 0.003 BETE-DE 0.0745 0.000433 0387 D001087
16.4 204 0.252118 2.54E1 245 0.139228 316.5 1.798596 8.5 0.048304 0.0245 0.000196 0.003 935606 0.0745 0.000423 0487 2001063
16.5 210 0.250842 2.51E-01 245 0.137971 385 178238 8.5 0.047867 0.0345 0.000184 0.003 9.27E-06 0.0745 0.00042 GFET D.00083
166 2168 0.247137 2.48E-01 245 0136605 3185 1.764TH1 8.5 0.047393 00345 0000192 0.003 9.18E-08 0.0745 0.000415 LAY L.001043
187 223 0.224979 248801 24.5 0.129496 385 167288 8.8 Q.044927 00345 0000182 0.083 BTE-08 0.0745 0.000384 4,487 Q000368
16.8 228 0187156 2.08&£-01 24.5 0.113042 316.5 1460321 8.5 0039219 00345 0.000159 0003 7.55E-06 0.0745 Q000344 4487 0000863
168 234 014275 1.65E-01 24.5 0.020499 316.5 1.189102 85 0.031398 0.0345 0.000127 G003 8.08E.08 00745 0.000275 GA8F 5.000881
17 240 9MED2 117601 18 195 0084144 84 207 0.928831 9 8 0.022254 Q032 0.029 8.03£-05 0003  0.0025 4.31£-08 0.082 Q0708 0.00018% TR 0483 000049
17.1 245 5.67E-02 7.39E-02 19.5 0032275 207 0.342809 B 0.005931 0029 4.B8E.05 0.0025 181606 8.0705 Q.000117 49835 4.000304
17.2 252 3.B3E-0Z 4.T5E:02 19.5 (.020754 207 0.220309 8 0.006388 0.028 2.09E-05 00025 1.16E-08 0.0705  7.5E-05 £.1835 0000195
17.3 258 267602 3.256-02 19.5 0.014203 07 015077 8 0.00437 Q029 2.11E-05 00025 7.958-07 00705 513808 4835 D003
174 284 190802 2.296-02 19.5 0.009982 207 0.105959 6 0.003071 0028 1.48E-05 00025 6.54€-07 0.0705 3.81E-05 SB35 BO9EL8
s 270 1.326-02 181602 12.5 0.007033 207 0074659 B 0.002164 0028 1.05E-05 0.0025 3.94E.07 0.0705 254605 01835 S8EDE
176 276 BB2E03 1.10E-02 9.5 0.004818 207 0051124 8 0.001482 Q028 7.18E.08 00025 27607 0.0785 1.T4E.05 01838 443605
S3C8033.XLS 10f2 YrmY
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Conduit €SO 1033 CBCD  CBOD  CBOD 83 85 S8 TKN TN TKN Cu GCu Cd Cd %+ b in
Time Firme Flow Mean Cone, Mean Discharge Cone. Mean Discharge Cone. Maan Discharge Conc. Mean Distharge Cone. Mean Discharge Cone, Mean Discharge Cong. Baan fischarge
thoursy  (minyles]  (ft*dis) Flow Conc.  ios. mg/t Coang, tbs. mys Conc. 1os. Cong. Ibs, Conc. ibs. LConc, ths Lone, s,
7 282  S597E-03 7 40E03 185 0.00323 207 0.034287 & 0000954 029 4.8E-86 0.0026 1 BiE-07 SOT05 1ATE-DS DHEES 304ED5
i7.8 288  4.36E-03 5.16E-03 18.5 0.00228% 207 0.023941 6 0.0006%4 0.028 335608 00025 128807 40705 BA5E-06 DIE3S DAZE-05
17.9 204 3.42E-03 IH9E-03 19.5 0.00169% 207 0.018037 6 DOCOS23 0.028 2.53E08 0.0025 B51E-08 0.0705 6.14E-06 G835 18805
18 300 2B1E-03 342E.03 195 0.001361 207 0.014442 & 0500419 0.029 2.02E-08 0.0025 762608 00705 492608 4835 128808
2N 306 2.2BE-03 2 B4E-03 18.5 0.001114 207 0911785 8§ (000342 0028 165608 000256 6226-08 00705 402606 03835 1.058.05
18.2 312 147E.03 {BBE03 19.5 0.00082 207 00087 & 0.000252 0029 122€-08 00028 4.58E-08 DO705 2 046608 LM T TE08
18.3 318 4.53E-04 9.63E-04 195 0.00042 207 0.004484 & 0000129 0029 625607 0.0025 2.35E-08 00705 1 52806 01838 3.86E.08
324 2.27E-04 19.5 B8.B89E-05 207 0.08105 6 304E-05 0028 147807 00025 554£.09 407058 3.58E.07 Q4835 R MED7
$3CSO33XLS 2of 2 b



SIMULATION #4

2.40 inches in 11.5 hours



Conduit CSO 1004 . S4C504.XLS
Sumimary Statistics

Total Discharge

Vofume  Duration CBOD 85 TKN Cu Cd Pk Zn
{ch {hr} (s} {ibs) {ibs} {Ibs} {ibs} _{tbs} {Ibs)
BOGEY03 350 16033 152279 4513 0918 0.001 0.03% 0.096
Conduit C50 1004 CBCD CBOD  CBOD  SS 55 TN TN TKN Cu Cu Gu Cd Gd Cd Ph Fb Pa Zn in
Time Tima Flow Mean Conc.  Mean Gischarge Conge, Mean Discharge Cone. Mean Discharge Conc. Mean Discharge Conc. Mean Discharge Gong, Mean Discharge Cong, Sagn Discharge
{(hours}  (minutes) (H*3/s)  Flow Cone, s g Conic. ibs, mgi Cone, ihs. Cone. lbs. Cone. s, mgh Cone. ibs. L, iy
3.1 0 6.95E-04 108 24.5 390 ars 28 245 0.051 00525 2.003 0.003 0135 0.112 joag 9238
3.2 6  104E-02 553E-03 4.5 0011701 377.5 0.046742 245 0.003034 00526 6.5E-06 0.063 7.88E-07 0.112 1.39E-05 O 235E05
13.3 12 4.94E-02 299E-02 945 0.063222 3775 0.252554 245 0016391 0.0525 3.51E-05 0083 425606 0.112 749605 0218 4000159
13.4 18 0.117347 BIME-02 81 76.5 0.176424 365 334 9.704761 20 17 0.045739 0:054 0.054 9.BE-05 0003 0.0035 1.48E:05 0.089 £.093 5.000200 G248 0.2448 0000444
t3.5 24 0208479 163601 76.5 0.279085 334 1218487 17 0.062019 0054 0.000197 0.0035 2.19E-05 5093 0000339 02445 1 000892
3.8 30 0313031 261E.01 72 76.5 0.446697 303 289 1950284 14 12.5 0.099266 0054 00485 0000215 0004 00835 ASE05 4097 00905 0.000543 .54 (.33 0.001428
13.7 38 (374687 3.44E-0t 76.5 0.689061 289 2225342 125 9.096252 0.0485 0.000373 00036 4.62E-05 G.0805 0000697 R 0WHTTY
13.8 42 0437385 4.06E-01 76.5 0.895575 288 2627729 12.5 0.1136856 0.0485 0.000441 0.0035 545E-05 LO%05 0.000823 0.23 000208t
139 48  0.467832 4.53E-01 45 415 0775358 275 260 2928137 11 9.5 0.1266493 (.043 0.042 0.000492 0.003 0.003 6.08E-08 0.084 0.09% 0.000817 ke G214 0002331
4 54 0473534 47E.G1 41.5 0437417 2680 2.740442 9.5 0.100132 0042 0.000443 0.003 234E-05 0.098 0005043 G214 0.002256
141 60 0.466594 4.T1E-01 38 40.5 0.437771 245 238.5 2742659 B B85 0.1002¢3 0.041 0.04 0000443 4.003 0.003 294505 .114 0.082 0.001044 0.208 B84 0002257
142 66 0.481684 4 p5E.01 44.5 0421848 2365 2463368 8.5 0.088536 0.04 0.000417 0.083 283EL05 0.082 0.000058 G184 0.002021
143 72 0468117 4.59E.01 405 041819 2365 2.430348 B5 0.08734% 0.04 9000414 0.003  28E05 0.052 0.000845 CA8¢ 9001994
144 78 0452085 4.54E-01 44.5 0411837 2365 2.404928 8.5 0.086435 0.04 0.000407 0003 27TE05 0.082 0.000938 QB 9001873
145 84 0.448121 451601 40.5 0408665 238.5 2.386403 B.5 DOBSTES 0.04 D.000404 0.003 27505 0.082 0000978 494 DO0I958
4.6 90 0.445151 447601 43 37 0.4058521t 228 298:5 2.368043 9 8.5 0.085108 0039 0.038 0.000401 $.003 0.003 272805 407 0.0685 0.000821 018 D5 0.001942
4.7 96 0.426973 4.36£-0t 37 0.36130% 2985 2314817 88 0.083002 0438 0.000371 0.003 2.43E-05 (.0685 0.000669 G975 0001108
14.8 102 0.3%0373 4.0%E-01 37 0338607 2985 2¥31737 a5 0077788 0.038 0.000348 0.603 227E-05 0.0685 0000627 8475 2001602
14.9 108 0.341389 3.68E-01 37 0.303144 298.5 2445631 8.5 0.068641 0.038 0.000311 0003 2.04E-05 0.0885 0.000561 G478 0001434
15 114 0.285564 313E-01 37 0.259724 298.5 2.095338 8.5 0.05%666 0.038 9.000287 0003 1.74E-05 0.0685 0.000481 8475 0001228
181 120 0.2126869 245E-01 31 24.5 0.206406 359 3185 1655197 L 8.5 0047418 0.0 9.0345 000022 0.003 0.003 1.38E-05 Q067  0.0745 0.000382 .37 Q87 0000978
15.2 126 1.40E-02 1.13E-01 245 0.082174 3165 0.803188 8.4 0021571 0.0345 8.78E-05 0.003 4.18£-08 20745 0000189 BABY (A00478
15.3 132 3.88E-03 B88E-03 245 004927 3165 0.083648 BS 0001708 00345 6.94E-06 0.003 33MEH7 0.0745 1.5E-05 0487 3.TEE05
15,4 138 3.01E-02 1.70E02 24.5 0.009337 318.5 0120612 B85 0.003239 00345 131808 0.003 6.27E-07 9.0745 2.84E-05 0487 FAIE08
155 144 412802 3.56E-02 245 0.019546 3165 0.252499 8.5 0006781 4348 215805 0.003 1.318-58 0.0745 594E-05 4387 B0D0148
156 150 0233593 t37E-01 245 0.07538 3185 0.973788 8.5 0026152 00345 (.000108 0.003 5.06E-06 0.0745 0.000225 0497 8000875
157 156 0.731784 4.83E-0t 245 0284799 316.5 3420765 8.5 0091668 0.4345 0.000373 0.063 1.78E-05 0.0745 0.0008085 DAY nog2en
15.8 162 1470966 1.10E+00 245 0804232 3165 7.805696 8.5 0209632 0.0345 0.000851 0.003 4.06E-05 0.0745 0.001837 £.4B7 0.004812
iR 168 2.045411 1765400 245 0964608 316.5 1248114 85 0.334859 0.0345 0001358 4.007 BABE-05 0.0745 0.002833 TI87 D.O0TIRI
16 174 2.526505 2.29E+00 245 1.254187 65 1820205 85 0.435128 0.0345 0.001766 0.003 BA3E-05 0.0746 0.003014 4467 0009573
16.1 180 2675378 2.6UE+00 245 1426989 316.5 18.43449 85 0485081 00345 0.002009 0003 9.59E.05 0.0745 0.004339 0487 4.010892
162 166 2373565 2.52E+00 24.5 1385024 8.5 1789224 8.5 0460518 0.0345 000185 0003 93E05 0.0745 4.004212 DABT 0010571
16.3 192 1781521 2.08E+00 245 1139622 3165 14.72454 8.5 0395449 0.0345 0.001805 0.003 7.68E-08 0.0745 0.003468 B.18F 00087
184 198 1125482 1.45E+00 245 9787444 316.5 19.38167 8.5 0.276664 0.0345 0001122 0.003 5.3BE-05 0.0745 0002425 GIBY 5008087
18.5 204 0.473497 7.99E-01 245 0438529 3165 5666371 8.5 0.152477 0.0345 0000618 0.003 2.958-05 Q0745 0001334 0487 @003348
166 210 1.90E-02 2.48E-01 24.5  0.13509 3165 1.745148 8.5 0.046868 00345 0.00019 0.003 S08E-08 00745 0.000411 187 p.oMom
215 9ABE-03 24.5 0.005202 316.5 0067197 85 0001805 00345 7.32E-08 0.003 245547 0.0745 1.58E.05 6,187 3HTEOS
S4C504 XS toft W



P

Candyit C50 1005A - S4CS05A XLS

Summiary Statistics

(]

Totat Discharge
Volume Duration  £BOD ss8 TKN Cu [of: ] Ph In
{ch) thr {ibs} {ihs} tibs) {ibs) (ibs} {tis) {ibs}
4.826+03 550 13.268% 86.1705 34370 0.0121 00008 00253 00603
Conduit CSO 10054 CBCOD  CBOD  {BOD 55 TKN TKN Cu Cu Cu Cd Co Cd o Py P #n in
Time Firme Flow Mean Cene. Mean Discharge Cone. Mean Discharge Cong. Mean Discharge Cont. Mean Pischarge Conc. $ean Discharge Cone. Mean Discharge Cone. W Digrharge
thours)  {minutes) (A*¥s) Flow Conc. ibs. Conc. bs Conc. ibs, mgh Cone. Ibg. Cone. s Conc. ths. Cong, s,
137 0 849E-02 108 M5 300 3775 29 245 0081 DOS25 0.003 0.003 0,135 0.112 bRy [lecE
158 6 0.208504 1.87E.0t 84.5 0.395081 TS 1.578232 245 0.102428 0.0525 0.000219 0003 2.68E05 0.112 0.000468 B2 £.000895
13.9 12 D.348473 3.17E-0t 945 0871859 377.5 2.683083 245 0174186 008525 0.800373 0003 451E-08 0.412 0.0007%6 $.2368 H001692
14 18  0.408672 3.77E-0t 81 76.5 0.796891 365 334 3183349 20 17 0.208501 0.054 0.064 0.000443 3003 0.0635 535605 Q.088 0093 0.000844 el B.R445 0002607
14.1 24 0457318 4.32E.01 76.5 0.740048 334 3231051 17 0.164455 0.054 0.000522 Q00358 58ELS 0093 0.0009 DG4S 0002985
142 30 0.493498 4.75E01 72 78.5 0.814417 303 2889 3.555753 14 1%.5 0.180881 4054 0.0485 0.000575 0.604 00035 £IBE-O5 $.097 0.0905  0.00099 [ER) 833 D00ES
14.3 36 0.517184 505801 76.5 0.865804 289 3.270399 125 0.141453 0.0485 0.004549 00035 8.79E.05 00005 DO0I024 2.2 8062603
4.4 42 0.531817 5.25E.81 76.5 0.598516 289 3.394294 125 0.145818 0.0485 000057 L4035 7.04E-05 00005 0.504063 (123 DLO2TOY
4.5 48 0540101 5.35&-01 45 415 0.918148 275 260 3.468552 1 9.5 0.150024 0.043 £.042 0.006582 0.003 0.003 72805 4,064 0.099 ogopi0ee o) 4394 400278
14.6 54 0.54388 5.42£-01 41.5 0503684 280 3.155611 4.5 0.115301 0042 000054 0.003 3.38E.05 0.099 0001202 2334 0.002597
4.7 80 0.541395 543E.01 38 40.5 0.504285 245 2365 3.158378 a8 8.5 0.115439 0.041 0.04 050051 0.003 0.003 3.38E-05 2.114 0.882 0001203 3208 .15 0.0026
14.8 66 0.530488 5.36E-01 40.5 0.488061 238.5 2838357 8.5 0.102043 0.04 0.080048 0603 3.27E-05 0.082 0.001104 Dt 0002328
149 72 D.511828 521E.01 40.5 0472563 238.5 2.759535 8.5 009918 0.04 0000487 0.003 J47E0S 0.092 0.001073 0184 0002264
15 78 0486001 4.99E-01 40.5 0.45239% 2365 2.841732 8.5 0.054948 0.04 0.000447 0.083 3.04E.05 0.092 0.001028 0.484 D.po2167
154 B4 DAS4773 4.70E-01 405 (.426608 236.5 2.451178 8.5 0.089535 004 0000421 0.003 28705 0.052 0.000969 0.494 0002044
152 9 0421471 4.388-01. 43 37 0397346 228 28985 2.320304 4 8.5 0083394 0.038 0.038 0000392 0003 003 267E-05 G487 0.0685 0.000403 48 G975 001903
15.3 96 0.389887 4.08E-1 37 0.336158 2985 2.712059 8.5 0077228 0.038 9.000345 0.603 2.26E.05 0.0685 0000837 G no0tsn
5.4 102 0.381305 3.76E-01 37 0.3t1242 2885 2510969 8.5 0071502 0.038 000032 0.003 2.09E-06 0.0685 0.000578 D475 D001472
155 108 0.335683 3J48E-014 37 0288746 208.5 2329475 85 0.0658333 £4.038 0.00G287 8.003 184E-05 0.0685 0.080535 LTS DOG1366
15.6 144 0313436 3.25E-01 37 0.268915 2085 216949 8.5 0.061778 0.038 0.000278 0.003 t81E05 0.0685 L.000488 L4758 DT
157 120 0.296047 3.05E-0t 3t 245 0.252495 369 318.5 2.037017 8 85 0.058008 0.037 0.0345 0.000259 0.043 0.003 17E05 4067 0.0745 0000467 [tRYS £.987 0.001184
15.8 126 0279481 2.88E-01 24.5 0.157872 316.5 2.030452 85 0.054772 0.0345 0.000222 0.003 1.08E-05 20745  0.00048 2.187 £.001205
159 132 0262921 2.71E-Ot 24.5 0.148785 3185 1.922063 a5 0051819 00345  0.60021 0.063 1E-05 00745 0000452 0487 D.01138
16 138 0.247068 2.55£-01 24.5 0.139889 3165 t1.80727 8.5 0.048538 0.0345 0.000197 0003 94805 00745 0000425 2187 DO01068
8.1 144  0.231943 2.40E-04 24.5 0.13140% MBS 1887491 8.5 0.045588 0.0345 0.000185 0.003 8.83E.06 04745 0.0004 0187 4801003
6.2 150 0.247702 2.25E-01 245 0.123M6 3185 1533426 8.5 0042793 00345 0000174 0603 B.29E-08 0.0745 0.000375 087 G 00084Y
16.3 156  0.204434 2.11E-01 245 0.115799 318.5 1.495939 8.5 0040175 0.0345 0000163 0.003 7.78E-06 0.0745 0.000352 2187 D.OG0884
16.4 162 0.192111 1.98E-01 245 0.108779 HES 1.405253 85 0.03774 0.034% 0.000153 0.003 7.31E.08 0.0745 £.00033 4987 L0683
16.5 168 0.180671 1.86E-01 24.5 0.102281 318.5 1.321048 8.5 C.035478 0.0345 0.000144 0.003 887E-08 006745 0.600311 4487 0800761
16.6 174 017008 1.75£.01 245 0.0968212 I6S 1.242902 8.5 0.03338 0.0345 D.000135 0.003 8.46E06 0.4745 0.000283 4187 (006734
167 180  0.16054 1.65E-01 245 0.00069 3165 1171582 8.5 0.031464 00345 0.000128 0.003 BOSEDS 0.0745 0000276 Q87 0.000692
16.8 186 0.1524 1.56E-01 24.5 0.085845 385 1.108979 8.5 0.029783 0.0345 0500124 0003 577E-08 0.0745 0.000261 Q87 BOD0ASS
18.8 192 0.145709 1.459E-01 24.5 0.081777 3165 1.056422 8.5 020372 0.0345 0000115 0.003 549606 0.0745 0000243 {2487 000624
7 196  0.140357 1.43E-01 24.5 0.078473 365 1.013745 8.5 0027225 0.0345 0.000111 0003 527E.08 0.0745 0000239 D387 0005859
171 204 0.135181 1.38E-01 245 0.075859 3185 poroere 8.5 0026319 0.0345 0.000107 0003 S1E08 0.0745 0000231 £.987 0.00057%
17.2 210 0.13286% 1.35E-01 24.5 0.073805 3165 0.953443 8.5 0025608 0.0345 0.000104 8.003 4.36E-08 0.0745 0.000224 9487 0000583
17.3 216 0.130148 1.32£.01 245 007215 3185 0932088 8.5 0.025032 0.0345 0.000102 0.003 4.85E-06 0.0745 0000219 4487 0000551
174 222 0127668 1.23E.0% 4.5 0.070724 318.5 0.913633 8.5 0.024537 0.0345 996E-LS 0.003 4.75£-06 G745 0200215 GARF  0.00054
7.5 228 0.125271 1.266.01 245 0069206 3155 0.898351 8.5 0.024073 0.0345 BITENS 0003 4.6BE-08 00745 0000211 LT 000083
7.6 23 0122833 1.24E-01 245 0.0B8BOSS 3185 0.879217 8.5 0.023812 00345 9.58E-05 0003 457606 0.6745 0.000207 4987 5000519
177y 240 012038 1.22E-01 18 19.5 0.086718 - 284 207 0.851881 9 6 0023147 0.032 0.025 P3IVE.OS G003 0.0025 448EL06 0.082  0.0705 0.000203 DA 09835 $000509
17.8 248 0.118046 1.15E-01 19.5 0.052057 207 0.552801 & 0016017 0.028 774805 4.0025 ZHE-06 0.0705 0.000188 9.3 000049
17.9 252 0.115905 1.17E-1 185 005106 207 0.54223 & 0.015717 0.028 T6ED5 0.0025 28BE-06 0.0705 0.000185 {838 0.000481
18 268 0113972 1.15E.H1 185 005019 207 0.532788 8 0.015443 0.028 7.46E-05 04025 281E06 0.0705 0000181 01835 G.000472
18.1 284 0.112196 1.136-01 195 0.04938 207 0.524193 8 0.015194 4029 T ME-05 00025 276E.08 0.0705 DDOOITH $LAEE 0000465
182 270 0.109533 t 11E-01 19.5 0048411 207 0.513805 & 0.0148% 0029 72605 00025 2.7T1E-06 00708 050C1TS 0835 D.OGOLSS
18.3 276 0.1046886 1.07E-01 18.5 0.046772 207 0.498498 § 0.014381 0.029 8.96E.05 00025 282608 H.0708 DGOOYSE Q1835 00044
S4CSOEAXLS tof2 el
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Conduit CSO 1005A CBOD CBOD  ¢BOB s88 53 55 TKN TEN THN Cu Cu Cu Cd Cd Cd P Pb Pbh ZIn bet) Zn
Time Time Flow Mean Cone. Mean Bischarge Conc. Mean Discharge Cong. Mean Discharge Conc. Maan Bischarge Cone. Mean {Yischarpe Cong, Mean Discharge Cone. Maan Discharge
{hours}  (minutes) {A*3/s} Flow Conc. ibs. mngh Cong. tbs. migh Cone. los. mgl Cone, b, mgh Cone, s, gt Cong. ihs. mght foneg, s,
184 282 9.7E-02 1.ME-DT 185 0.0440586 207 0467671 & 0.013558 0029 6.55E-05 0.0825 2.47E-08 00705 0000158 LB BA0415
185 288 8.71E-02 9.21E.02 1835 0.040224 207 (1426994 5 02377 0.029 596E-05 0.0825 22508 00705 0000148 01835 0000379
18.8 294 756F-02 B.14£-02 9.5 0038536 207 037723 6 0.010534 0.028 5.28E.05 00025 199E.06 0.0765 0600128 Q1835 BOD033S
8.7 300 B8.23E-02 6.90£-02 18.5 0.020118 207 034969 6 0009268 0023 4.48E.05 Q0025 169506 0.0705 5000409 09838 0.000283
188 366 4.69E-02 §.46E.-02 19.5 0.023836 207 0.253027 6 0.007334 0025 354505 00028 133E-08 00708 BEIENS DIEME 0000224
18.9 312 3.07E-02 388E-02 195 0016539 207 0.17re8Y4 & 0.005212 0.028 252E-05 0.0025 948607 SOT08 B.12E-05 G835 DO00159
19 318 1.68E-02 2 38E-02 19.5 0010379 207 0110175 & 0063183 0029 1.54E-05 08025 581E-07 Qo70s 375608 09838 GFTE0S
19,3 324 B63E-03 127802 19.5 0.005554 207 0.058963 6 (0061709 0029 828E.06 0.00256 311E-07 00708 204E.05 91835 52305
192 A3 257E-03 5.60E.03 185 0.002444 207 Q.025047 6 0800752 0029 3IB4EDE 0.0025 1 57EH7 00705 BB4E.08 QRS 23B0%
338 1.20E-03 195 0.000861 207 0.005957 & 0000173 G029 BI4E.07 0.0025 394E.08 0.0705 203806 QRS §00E.06
S4CS0TA XLS 2ot 2 RIRWRT
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Conduit CS0 10058 - S4CSOSB.XLS
Summary Stalistics

Total Discharge

Volume  Duratien  CBOD 88 TN Cu Cd Po n
{chh {hn) {ibs} {ibs} {ibs) {ibs) {ibs) (is) {ibs)
1.53E+03 5.00 36319 268581 08976 00036 0.0003  O0077 00188
Conduit CS0 10068 Ca0n  CBOD  CROD 88 55 TKN Cu Cu Cu Co Ca Cd Pb Pb Pb Zn in In
Time Time Flow Mean Cong. Mean Discharge Conc. Mean Dischargs Conc. Discharge Cone. Mean Discharge Conc. Mean Discharge Cong. Maan Discharge Conc, Maan Ischarge
fhoursy  {minutes]  (83/s) Flow Cone. s, mg/ Cong. ibs. Ihs. Cong. ihs. moh Conc. by, Cone. s, Mol Lo, s,
136 0 281503 108 845 390 rrs 23 245 0.651 0.0525 0603 0.003 3.135 0.112 vy 0.338 ’
137 6 227£.02 1.28E.02 94.5 0.02702% 775 0.t07974 245 0.007008 0.0825 1.5E08 0.003 1.82E-08 9.112 32608 D238 891E0s
138 12 6.14E-02 4.21E.02 94.5 0088992 3775 0.356498 24.5 0023072 0.0525 4.84E.05 0.603 598508 0.112 0.000105 AR 0000204
138 18 B.56E.02 7.35E-02 81 76.5 0.155551 365 334 0621382 20 17 0.040328 0.054 0.054 8.64E-05 0003 00035 +.04E-05 1.08% 0.083 0.000184 G248 URE4S 0.000397
14 24 0.100815 9.32E-H2 785 0.159709 334 0.697291 17 0035491 0.054 0.000113 0.0035 125605 0.093 0.000154 03445 B00051
14.% 30 0.112502 1.07E.-01 72 75.5 0.182715 363 28% 0.731737 14 12.5 0440603 0054  0.0485 0.000129 0.004 L0035 143E-05 0.087 00805 0.000222 0.24 Q.23 10005684
142 I 0121191 LATEOL 76.5 0.200168 289 0.756191 12.5 0.032707 0.0485 0.000127 0.0035 1.57E-05 0.0805 0.000237 G283 0000802
$4.3 42 0.127659 1.24E-0% 16.5 0.213151 289 0.885239 12.5 0.034829 0.0485 0.000135 00035 1.67E-05 0.0905 0006252 D.E3 0500641
4.4 48 0.13201 1.30E-0% 45 415 0.22318% 275 260 0.843159 1 8.5 0.036469 0.043 0.042 0.000141 0003 0.083 1.75E-08 B.084 0098 0.000264 Q.23 0214 0000871
4.5 54 0.137448 1.35E-01 415 0.125625 260 0.787049 9.5 0.028758 0.842 0000127 0.003 B44E.06 0099 o.0003 D214 DO00B48
148 60 0.140683 1.39E.01 28 405 0.129237 245 2368 08008676 8 8.5 0.023584 0.041 0.04 980013t 0.003 0.003 8.86E-08 0.114 ¢.092 0.000308 Q208 184 5.000666
4.7 56  0.140584 1.41E-51 405 0127545 2385 0744798 8.5 0.02676% 0.04 0.000126 0.003 B.STELS 0082 0.00020 0194 0400611
148 T2 0A3eF 139E-01 405 0.126269 236.5 073735 85 0.026501 0.04 0.008125 0003 B.48E-06 0.092 40006287 0184 3000805
14.8 78 0.133781 138E-0t 40.5 0.123184 2365 0.718334 8.5 0.025453 004 0.000122 0.003 B.28EQ6 0092 0.00028 0984 $.00059
15 B4 0.126018 1.3E-0t 40.5 0.119125 2365 0595633 8.5 0025002 004 0000118 0.603 BE-08 0.082 0.000271 U184 000871
15.1 890 0.123726 1.26E-01 43 37 0.1148568 28 238.5 0.668007 8 8.5 0024045 0039 0.038 0000113 0.003 0083 7.7E-08 907 0.0885 008026 .48 BATE 000548
152 9%  0.118981 1.215-01 37 0.100548 2585 0811174 85 0.023099 0.038 0.000103 0.003 6.75E.06 0.0685 0.000166 0475 Q000476
153 102 0.11467 1.17E-01 37 0.086796 298.5 0.780508 8.5 0.022237 0.038 9.94E-05 0.063  6.5E-08 0.0685 o.006178 G475 0.000458
154 108 0.110642 1.13E.01 37 0.093341 2985 0.753038 8.5 0021443 0.038 0.50E-05 0.003 6.27E-06 0.0685 0060173 BT Q000441
15.5 114 0106315 199E-01 I 0090129 2085 0727118 B.S5 0.020705 0.038 2.26E.05 0003 6.05E-08 0.0885 0.000167 B.37% 0.000428
15.6 120 0.10338%1 1.05E-01 31 245 o0.00712 389 3165 0.702849 B8 8.5 0.020014 0037 00345 8.95E-08 0003 0.G03 5.85E-06 Q.067 00745 0000151 oy Q87 (000412
167 126 9.96E-02 102E-01 24.5 0055087 3i8.5 0119387 85 091932 00345 7T.84E-05 0803 3.74E-08 0.0745 0.000168 0.187 0.000425
15.8 132 B58E-0Z B877E.02 24.5 0.053504 3185 0.69247 8.5 0.018597 0.0345 7.55E.55 0.003 36806 0.0745 0.000163 D487 0008409
15.9 138 918E-52 9.38E-02 245 0051471 8.5 (.664928 a5 foirast 0.0345 7.25E-05 0.003 3J46E-N8 0.0745 0.000157 DABT 0008383
16 144 8.79E.02 8.99E-02 24.5 0.043298 3165 0.6365826 85 0017102 0.0345 6.94E05 0.003 331E-08 00745 0.00015 D987 000376
16.1 150 8.40E-02 8.59E-02 24.5 0.047131 316.5 0.508853 8.5 0.016362 0.0348 6.04E-05 0.003 347E-06 0.0745 0.008143 DART 000036
16.2 156 8.04E-02 B8.22E.02 24.5 0.045077 65 0.582327 8.5 0015639 0.0345 B 35E-08 0.003 3.036-06 0.0745 0.000137 D487 0000344
16.3 162 V.TOELZ ¥ ATEGZ 24.5 0.043183 65 0.55785 8.5 0.014962 0.0345 6.08BE-05 0003 29608 0.0745 0.000134 187 0.00033
165.4 168 7.39E-02 7.55E-02 245 0.041407 318.5 0534509 8.5 0.014386 00345 583E.05 0003 2.78E-08 0.0745 0.000426 .87 0.000318
16.5 74 7.09E-02 724E.02 245 9039717 3185 0.513082 8.5 0.013779 00345 559605 G003 26TE-D6 00745 0.000121 0BT 0006303
166 180 680E-02 B.O4E-02 24.5 0.038102 3365 0.492215 a5 0013218 00345 6.37E-05 0003 2.58E-86 00745 0000116 9487 0000291
t6.7 186  8.55E-02 6.68E-02 245 0036634 385 0.473248 a5 001271 0.0M5 51605 0003 248E-06 40745 000611t 4,987 0.00028
168 192 6.34E-02 B.45E.02 24.5 0.035374 316.5 0456978 a5 0912273 0.0345 4.98E05 0.003 2.38E-06 0.0745 0.000108 0.88Y Goooat
6.9 198 616802 6.25E.02 245 0034204 318.5 0.442856 8.5 0011894 0.0345 4B8IEO5 0.003  23E-06 0.0745 0.000104 G487 D.000262
17 204 5.99E-02 507E-02 24.5 0093313 MBS 0430358 8.5 0.0114558 0.0345 4.69E-05 0.003 2.24E.08 0.0748 0.000101 DAEF 0.000254
179 210 5.84E.02 SH1E-02 24.5 0032437 M85 0419039 8.5 0.011254 0.0345 4.57E.05 0003 218E.08 0.0745 9BSE-DS G187 0000248
7.2 216 570E-02 $77E-02 245 0031848 31858 0408817 8.5 0.010973 003456 4.46E-05 0003 2.13E-06 0.0745 9.62&-05 CI8Y D042
173 222 5.57E02 S84E-02 245 0.030821 3165 0.399451 8.5 0.010728 0.0345 435E-05 0.003 2.08E-06 00745  S4E-08 U487 0000238
74 228 54BE02 551E-02 24.5 0.030238 3165  0.3808 a5 001049 0.034% 4.26E-05 0003 2.03608 40745 9.19E-05 0187 9.000231
1.5 234 53IE-02 5.39E-02 24.5 0.029562 3165 0.381895 85 0010258 00M5 4 16E-05 G003 1.89E.08 0.0745 8.99E.06 4.987 00228
17.6 240 B.21R:02 527E-02 18 18.5 0.028502 204 207 0.373361 8 8 0010027 0.032 00290 407EDS 0.003 00428 1 DAE-DE 0082 00705 B.79E-05 L206 DIEIS Ho00221
177 246 5.11E02 5.18E-02 18.5 0.02252¢ 207 0.3%072 8 0.00693 0.029 3.356-05 0.0025 1.26E-06 0.0705 8.14£-05 0.1835 4.000212
178 252 5.02E-02 5.06E.02 19.5 0.022104 207 0.23484% 8 0.00680% 0.029 3.29E-05 0.0025 1.24E.08 0.0765 7.99E.05 B35 0.000208
178 258  4.94E-D2 4.98E.02 19.5 0.021133 207 ©.230708 6 0.9066ay 0928 323E-0B 0.0025 1.22E-D8 0.0705 7.BGE.05 G.1835 D.000208
18 264 4.8BSE-02 4.90E-02 195 0.021393 207 0227091 8 0.008582 0.029 3 1BE-05 0.0025  1.28-08 0.070% 7.73£.05 07835 9.h00201
8.1 270 AJTE-D2 482E.02 19.5 0.021028 207 0.223224 8 9.950B4AY 0.028 313805 0.0625 1. 18E-D8 0.0705  7.6£.05 083 2.000198
8.2 278 4 BOE-D2 4 88E-02 19.5 0.020447 207 0.217054 § 0.008281 0026 104E-08 0.0025 1.14E-00 00705 T.38E.08 04938 0.000182
S4CS05B.XLS 1eof2 WIHEY



Conduit CS0 10058 CBOD  CAon  ©BROD 58 8§ 58 THN TKN TEN Cu Cu Cu Cd Cd Cd Pn Ph

Pb  ZIn I Zn
Tima Time Flow Mean Conc.  Mean Discharge Conc. Mean Discharge Cone. Mean Bischarge Cong. Mean Discharge Cone. Maan Discharge Cone. Maan Discharge Cong. B istharge
(hoursy  {minutes)  (*3s) Flow Conc,  ths. ™A Cone. Ibs. mgi Conc. ibs, mgA Cone, fos. mgA Cune. tbrs. mgh Cone. Ibs. mypt Cprws, Ibs.
18.3 B2 4.33E-02 448202 18.5 0019407 207 0206963 & 0005999 0028  23E-05 0.0025 1.0UE-06 0.0705 7 B5E-08 L1835 2000183
8.4 288 4.01E-02 4 17E-02 19.5 0.018228 207 0193495 6 0005608 0.029 271E-05 (0025 102806 0.0705 859805 09836 DOB0IT2
8.5 254 3.68E-02 384E-02 19.5 0.016788 207 0.178215 & .005168 0.028 25805 00025 94E-07 0.07058 EOTE.QS 03835 00004158
18.6 300 330E-02 3.48E.02 185 0.015226 207 Q161627 6 D0D4685 0028 226E-05 0.0025 8E2E-0OT 0.0705 S5E-05 41835 0000143
187 306 2 $0E-02 3.10E.02 19.5 0.013535 207 0.143678 6 0.004165 0028 201E-05 40025 7 58E-07 00705 4 89E-B5 LHE3E 0.000127
g8 32 248502 2.68E-02 19.5 0011762 207 012466 6 0.003619 0020 175805 00025 6.58E-07 DOT05 4.25£.05 CABE 5.000111
i8¢ 318 208502 2.28£-02 195 0.009937 207 0105483 6 0003057 0.029 1.48E-05 0.0025 5.56E.07 04705 359605 DB BI5E05
8 324 1.855-02 1.88E-02 18.5 0.008103 207 0085018 6 0.002493 0024 t2E05 00025 4.54E-07 Q0705 2.93E-08 0.1835 7 63E.05
191 330 1.24E-02 144E-02 19.5 0006298 207 0066859 6 0.001938 0028 93TE06 0.0025 35307 00705 228E.04 09835 $83£08
18.2 336 B63E-03 105602 19.5 0.004587 207 0.048696 6 0001414 0.028 682E-06 B.0025 28576407 00705 1.86E-05 01838 442605
193 342 BBRE-03 7 24E-03 195 0003161 207 0033554 € 0000973 0029 47E-06 00025 477E-07 00705 1.14E-05 G338 2H7E0S
194 348 349E-03 467E-03 21 21 0602038 150 150 0.021632 3 3 0000627 $.028 0.026 3.03E-06 0.002 0002 t.14E-07 0.089 0.068 737806 0943 D83 1H2E05
185 354 147E-03 248E-03 21 0001165 150 0.00832t 3 0.000166 0026 144E08 0002 522E.08 0058 327646 D.1BY S44E-08
196 356 1 55E-04 8.12E-04 &1 0.000382 150 0002728 3 5.45E.08 0.026 4.738-07 0002 V.7iE-0B 0.058 107808 033 298608
366 TITE-DS 21 3.66E-0% 150 0.000261 3 5.22E-06 0028 453808 0.002 1.84E-00 0053 1.038-07 G983 2 B4E07

B4C5050 XS 2ot 2 BT
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Conduit CSO $005C - S4CSO5C .XLS

Summary Statistics

Fotat Discharge
Veolume  Duration CBOD S8 TKN Cu Cd Pb 2n
(N the} {ibs) {ibs) . (bs} {ibs} {lbs) {ibs) {ibs)
6.04E+03 720 126156 99.1306 32000 00134 00008 00200 0.0718
Conduit CS0 1005C CBOD  CBOD  CBOD  sS 85 TN TN TKN Ca Cu Cu Cd Cd Cd b Pb o Zn In
Titne Time Flow Mean Cong. Mean Discharge Cone. Mean Discharge Cone. Mean Discharge Cone. Moan Discharge Cone. Mean Discharge Cong. Mean Discharge Cone. Menn ¥scharge
(ows]  {minutes)  ("34s) Flow Conc, s, mgh Cone. 1bs. mgh Cone, s, mgh conc. Ibs. Cong. s, o Cone. lhs. s, s,
13.4 0 G60E-02 108 8.5 ] 380 arrs 28 245 0.051 0.0525 0.003% 0.003 138 4112 R e .23
i35 6 0.164084 1.15E-01 845 0243429 3775 0672428 245 00683114 00525 0000138 0003 1.64E08 0.112 0.060288 G HO00613
136 12 0.283152 2.14E.01 945 0.452052 3775 1.805815 245 0.1171898 0.0525 0.00025% Q003 I.04EL5 0.112 0.000536 038 0.001138
137 18 0.293993 2.79E-M1 81 78.5 0.589508 365 334 2354908 20 17 0.152825 0.054 0.054 0.000328 0.003 00035 396E-05 {1.08% 0.083 0.000599 .48 43445 D01488
13.8 24 0.310179 3.0ZE-01 785 05175 334 2258411 17 0115 0.064 0.000365 00035 4 0BE.05 0033 0000629 Q2445 D0DI85E
13.9 30 0318245 3.14E.01 72 765 0538273 303 288 2350108 14 125 0.113618 0.004 00485 000028 0004 00035 422805 0.0%7 0.0905 0.000654 .34 Q.33 oM
14 36 0.321288 3.20E-01 785 0847783 289 2.06942% 12.5 0.089508 0.0485 0.000347 0035 429E.05 0.0805 0.000848 0.23 0.001847
141 42 0321921 322601 785 0.550937 288 2081318 125 0.080022 0.0485 0.000348 0.0035 432605 0.0905 0.500852 G 0001656
14.2 48 9321529 3 22E-01 45 415 0.551144 275 280 2082099 1t 8.5 0090058 0.843 0.042 0.000349 0.003 0.083 4.32E-05 3.084 0.099 £.000652 0.8 D54 0001857
143 $4  0.3207368 3.21E.0% 415 0.298438 280 1.889T1% 45 0088317 0.042 0.000302 0.003 2E-05 0.089 8000712 0244 DR01539
144 60  0.315967 3.20E-01 38 405 029774 245 2365 1865172 8 85 0.068151 0.041 0.04 0.000301 603 0.603 2E-08 4114 4.092  0.00074 0208 +.184 0.001534
145 66 0.319314 320E-01 40.5 0.280891 2365 1892823 8.5 0.060841 .84 0.000286 0.003 195605 0.082 0200658 ©i%¢ ¢001389
146 72 {31853 3.19E-01 40.5 0389239 2385 1880015 8.5 00680705 0.04 9000288 0003 1.84E-05 0.082 0.000657 #4184 0001385
147 78 0.3168414 317£01 40.5 0.287924 238.5 1.681237 8.5 0.080429 0.04 9000284 4003 1.93E-05 4.092 0.000654 {184 0004379
14.8 84 032071 314504 40.5 0.284896 2365 1.664233 85 0.059814 0.04 0000281 4003 1.61E-05 2.092 0.000647 2.184 000388
149 90 0.306022 3.08E-071 43 37 0280283 228 2585 1638716 g 85 0.058825 0.038 0.038 0.000277 0.003 2603 1.88E.05 0.07 0.0685 £.000637 .58 G475 DO01343
15 86 0.208887 3.03E-01 37 0.250841 2985 2022063 85 005758 0.038 0400257 0.003 168£-05 G.0685 0.0004B4 B.7S 0.001108
15.1 102 0.291385 2.856.01 37 0.244581 2985 1973178 8.5 0.056188 0.038 0.000251 0.803 1.64E.05 0.0685 0008453 TS Q001157
152 108 0.28459 2.BBE.O1 37 0.238658 2985 1.925393 85 0084827 0.038 0.000245 0003 1.8E.05 0.0685 0.000442 478 Q001129
15.3 114 0279657 282E-01 37 0.233756 2885 1.886184 85 0.05371 0.038 000624 0.003 157605 00685 0.000433 GA7E 0001106
154 120 0.2761 2.78E-01 3 24.5 0230237 389 3165 1.857455 8 8.5 0052892 0.037 0.0345 0.060238 0.003 0043 t.55E.08 0.067  0.0745 0.000428 £.47 4487 0.001089
155 128 027364 275E-1 245 0150813 3185 1.54826 8.5 0.052323 0.0345 0.000212 0003 1H1E05 0.0745 0.000459 $AB7 DOOHI5Y
156 132 0.272047 2.73E-31 245 0.148701 318.5 1.933894 85 0.051937 0.0345 0.000211 0.003 1.01E-05 0.0745 0.000455 9.487 4001143
157 138 02705 2.71E01 245 0.14883 3165 1922844 8.5 0.05183% 00345 0.00029 0003 1E-05 0.0745 0000453 2.187 (001136
158 144 0268648 2 TOE-O1 245 0.147898 3165 1.390599 8.5 0.051311 0.0345 0800208 0003 9.94£.08 0.0745 00045 {487 4001128
159 156 0.26B43 2 68E-D1 245 0.148782 318.5 1.895179 8.5 0.050924 0.0345 0.000207 0003 9.8BE.06 0.0745 0.000448 6187 600112
16 156  0.263933 2.65E.01 245 0.145488 HES5 1.8THTL 8.5 0.050476 0.0345 0.000205 0003 9TTEDS 0.0745 0.000442 DT 050t
18.1 162 0.261206 2.83E-0t 24.5 0144055 365 18680986 8.5 0.049978 40345 0.000283 0.003 985808 0.0745 0000438 G487 noen
16.2 188 0.258811 2.60E-01 245 014285 MBS 1.842808 85 2049491 0.0345 0.000201 0.003 9.58F.06 00745 0000434 9487 QIN06S
18.3 174 0256719 2.585.51 245 0141448 3165 1.826008 85 0049064 0.0345 0.000189 0.003 S.5E.06 0.0745  0.00043 D187 0005078
164 180 0254982 2.56E-01 245 0140369 365 1.813338 85 0.048699 0.0345 0.000158 0.003 943E-08 Q0745 0000427 4167 4.0010T1
165 186 0253507 2.54E-01 24.5 0.139488 ME65 1801853 8.5 0.048394 0.0345 0.000196 0.003 £37TE08 0.0745 0.000424 G187 G001065
168 192 9252272 2.53E41 24.5 0138744 318.5 1792348 8.5 0.048136 0.0345 0000185 0.003 9.32E-06 0.074% 0.000422 (487 001089
18.7 198 0.251245 2.52E.0% 4.5 0138124 3185 1784333 85 084792 $.0345 9600185 0003 9.28E.06 0.0745 000042 4.187 4101084
168 204 0.250808 2.51E-01 245 0.137667 3165 1778438 8.5 0047762 00345 00001594 0003 9.25E-06 0.0745 0.000419 GA8Y G00108%
16.9 210 0.250M17 2.50E-01 245 0.137386 3185 1774796 8.5 0.0478684 0.0345 0.000183 0.003 B.23E-06 0.0745 0.000418 DIRF G001044
17 216 0.249976 2.50E-M1 245 0137212 316.5 1.772555 85 0.047604 0.0345 0000193 0.003 8.2268.08 0.0745 0.000417 0187 9.001047
171 222 0249833 2.50E-01 24.5 0.137107 355 17741182 85 0047568 0.0345 0.000193 0.003 921506 4.0745 0.000417 (487 DD01046
17.2 228 0248826 2.50E-01 24.5 0137666 285 LTT0683 85 0.047553 0.0345 0000193 0.003 921E-06 Q745 0.000417 {18Y H.601046
113 234 0.249585 2 50E-01 24.5 (0.136898 3165 1.769784 8.5 0.04753 00345 0000193 0.003  82E-05 0.0745 0.000417 4487 0.001048
174 240 0.245344 2.45E-01 15 19.5 0.136865 284 207 1768074 =3 & 0.047484 0.032 0.029 0000193 0003 00025 9.19E-08 0082 0.0705 0.000418 Q04 S DO0M045
175 246 0.248807 2.48E-01 185 0.108764 207 1.154567 6 0.033%468 0.028 0000162 0.0025 B.O9E-06 0.0705 0.000353 L0838 0801023
17.8 252 0.248322 2.48E01 195 0108541 207 1152188 & 0.033397 0.028 0.000161 D.0025 B.OBE-08 00705 0000332 G835 5001021
177 258 0.247B43 2.4BE-D1 185 0.10833 207 1.949967 & 0.033332 0,038 0.000181 0.0025 B.08E.08 00705 0.000392 41835 H001019
17.8 264 0.247542 248E0 185 010818 207 1.14815% § 003328 0029 0.000161 00025 6.08E-06 04705 0200391 41835 D.001018
17.9 270 0.247451 24TE-D1 185 0.108074 207 1.14725 8 0033284 0.0289 0.000181 0.0025 8.95E-08 80705 0400381 4.183% 0001047
i8 278 0.247388 247E-01 18.5 0.108041 207 1148892 8 0.033242 0.028 0.000181 0.0025 B.0SE08 2.070% £.000381 DIEIE Q0T
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Conduit C8O 1005C CBOD CBOD GBOD 5§ o] 85 TKN TN TKN Cu Cu Cu Cd Cd Cd Po Ph Po

n e Facd
Time Fisne Flow Mean LConc. Mean Discharge Conc. Mean Bischarge Cone. Mean Discharge Cone. Mean {rscharge Cone. Maan Discharge Cone. Mean Qischarge Cone. Magn Discharge

thoursy  {minutes) {(1¥Us) Flow Cong.  lbs. mgt Conc. Ibs, mgh Conc. los. mag/ Canc, tha. mgh Conc, Ibs, s Conic. tbs. mgh Cone, by
8.1 282 0247302 247E-01 19.5 0.108008 207 1.146547 8§ D.033233 0.029 0.000181 0.0025 6.05E-06 00705 0.00039 483 0609018
18.2 288 0.246508 2 47E.01 19.5 0.107816 207 1.144509 § 0.033174 0.028 000016 0.0025 8.04E06 £$.0705 000039 21835 0001014
183 294 0244431 2.45E-0t 19.5 0.107189 207 1.137855 & 0.032981 0.029 0.000159 00025 6E.06 00705 0000388 G835 §.001009
184 300 0.241179 2.43£-01 19.5 0.106026 207 11255062 6§ 0.032623 0.02% 0000158 00025 S59M4E-06 COT08 0000383 Q4835 (000088
135 306 0237045 239501 19.5 0.104413 207 1108384 6 0032127 0.029 0.000155 0.0025 5.85E-08 2.0705 0000377 41835 0000083
14.8 312 0232383 2.35E.01 195 0.102488 207 1.087553 8 D.031535 0.028 0008152 0.0025 §.74E-08 00785 0.000374 D8 0000564
8.7 318 0.227784 2.30E-01 19.5 0.100466 207 1.066488 6 0.030913 0.023 0.000149 0.0025 562E-06 0.0705 0.000363 QAE3S 0.000945
18.8 324 0.22M416 2.26E.01 19.5 0.098513 207 1.04575 & 0.030312 0.029 0.000147 0.0025 552506 0.0705 0000356 DAY 200097
18.9 330 0.219121 2.21E01 19.5 0.086621 207 1.025672 & 002973 0.029 0.000144 0.0025 541E.06 0.9705 04800340 05830 0.000809
19 336 0.214708 2.17E-01 19.5  0.09472 207 1.00849¢ & 0.029145 0.029 0.000141 00028 S£38.08 0.070% 0000342 DIB3E 0.00081
19.1 342 0.210537 2.13E-01 19.5 0.002848 207 0.985586 6 0.028568 0.029 0006138 00025 526065 0.0705 0.000336 G838 0.000874
19.2 348 0206645 2.09E-01 21 21 0.091086 150 150 0.966808 3 3 0.028026 04828 0.026 0.000435 0.002 0002  5.1E-08 80589 0.055 0.000329 163 0983 0500857
183 354 0203189 2.05E-01 21 0.096364 150 0688316 3 0.0137686 0.026 0.600119 0.002 432E-06 0.058 0.000271 0183 0000748
194 360 0.20008 2.02E-0t 21 0.034816 150 0677255 3 0.013545 0.026 0.000117 0.002 425606 0.05% 0080285 0,863 4.000736
195 366 0.196936 1.96E-01 21 0.083345 150 0.866753 3 0013335 0.02¢ 0.000116 0002 41BE-06 0.058 0.000262 0183 $.000725
X 372 0.193881 195E01 21 0.091848 150 0.856041 3 0.013121 0.026 0000114 0.002 4.11E-08 0.089 0.000258 B8 0000713
9.7 378 0171849 1.836G4 21 0.085947 150 0.613%09 3 0.012278 0.026 0.002108 0:002 3.85E-08 0.059 0.00024% B8 0.000687
19.8 384 012315 14TE-01 21 0.069363 150  0.49545 3 0.009909 0.026 A.59E-05 0002 3.11E-06 0.089 §.000195 0.8 0.000838
19.9 390 0.101872 1.13E-01 21 0.052009 156 0377823 3 0607558 0.026 6.55E-05 0092 2.37E.08 0.059 0.00149 L4683 0000411
20 396 B4BE-02 9.33E-02 21 0.043885 150 0.313463 3 0.008289 0.026 5A3E-05 0602 197608 4059 0.000123 8183 6.000341
201 402 S43E02 6.95E.02 21 0.032697 150 0.233549 3 0.004671 0.026 4.08E-05 0002 1.46€.08 ¢.059 9.19E-05 L4482 0000254
202 408 2.86E-02 4.15E-02 21 0.019497 150 0.139266 3 0.00278% 0.028 241505 0.602 B73E-07 0.058 548505 3183 0000159
203 414 1TE-02 229802 21 0.010761 150 0.076664 3 0.001537 0.026 1.33E-08 0.002 4.82E-07 4.089 3.026-05 G563 BISESS
204 420 1.06E.02 138E.52 21 000853 150 0046842 2 0000833 0026 608E-06 0.002 282E-07 0.058 1.83E-05 G163 507808
205 426 538E-03 B.O1E.03 21 0003787 150 0.026907 3 0.000538 0.026 486E-06 0.002 189807 0.058 1.06E-05 0183 1LEIEDS
206 432  1.65E-03 3.52E-03 21 0.001654 153 6.011818 3 0000238 0.028 2.05£.06 0.002 741608 1.053 4.85E-06 Q183 1.28E05
438 B.26E-04 21 0.000388 150 0002774 3 5.55E-05 0.026 4.81E-07 0.002 1.74E.08 0.059 1.00F.06 D63 30IE-06
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Summary Statistics
Tolal Discharge
Volume  Duration CBOD 55 TKN Cu Cd P 2n
{ch {hn) (s} {lbs} {lbs} {ibs) {lbs) {Ps) (bs)
4396403 12.10 7.8417 686100 19839 0.0092 0.0005 0.0200 0.0502
Conduit ©SO 10050 CBOD CBOD CBOD 88 88 TEN TKN Cu Cu Cu cd Cd Cd b Ph Ph in
Time Time Fiow Mean Conc. Mean Discharge Cone. Mean Discharge Conc. Mean Discharge Cone. Mean Discharge Cone. Mean Discharge Cont. ean Discharge Cong, Mean Uhischarga
{hoursy  {minutes} {#*3/s) Flow Cong, Ibs. mgA Conc, Ios. Cone. Ihs. mgh Conc. Ihs. Cong. ibs. Cone, ibs. g ons, fiag,
122 0 645E-04 104 945 390 37758 28 245 0.051 0.0525 0.003 0.003 2.135 0.112 2287 {4258
12.3 & 5.58E03 3.12E-03 94.5 0.006607 37%.5 0026383 245 0004713 0.0525 3.67E-06 0003 4.44E.07 0.412 7.83E-08 G238 1.88E-05
124 12 215E-02 1.358-02 94.5 0.0285%6 3775 0.114233 245 0007414 0.0525 1.59E-05 0.003 1.92E-06 0.412 3.3%E-05 QM Y2E05
125 18 AT4E-02 345E02 81 76.5 0.072913 85 334 0291267 20 17 0018903 0.054 0.054 405508 0.083 0.0035 4.9E.08 £.089 G093 B.64E-08 G048 0R445 0000184
1286 24 V46E-02 B.10E-02 76.5 0.104517 334 0456322 17 0.023226 0.054 7.3BE-05 00038 8.19E-0B 4.083 0000127 L2445 DE0D3I34
2.7 30 9.78E-02 B.62E-02 T2 76.5 0.147672 303 289 (.844733 14 125 0032818 0.054 00485 0000164 0004 00035 1.HGE-05 0.087 00905 000018 .34 £.23 0.000472
t2.8 36 0.114477 1.08E-01 76.5 0.181848 289 0.685982 12.5 0.029714 00485 0000118 0.0035 143605 0.6908 0006215 G DO0G547
12.9 42 0126848 1.21E-0% 765 0206533 283 0.780235 12,5 0.033747 - 0.0485 0.000131 0.0035 1.82E-05 00805 0.006244 {23 000621
13 48 0137512 1.32E-0t 45 41.5 0.228263 275 280 0854771 11 8.5 0.036871 0.043 0.042 0.000143 0603 Q003 177ENS 0.084 0.098 0.0002648 0.2 D21 5.00088
13.1 54 0.149361 14301 415 0.133293 280 0835124 9.5 0.030514 0.042 0000135 0003 895E-08 0.099 0.000318 D244 Gunoser
13.2 60  0.167974 1.58E-01 38 40.5 0.147453 245 2365 0.923804 a B85 0033754 0.041 0.04 0000143 ¢.003 0.003 8.91E-06 0.114 £5.092 0.000:152 03048 D984 0.00076
133 66 0.193366 1.81E-01 405 0.183855 2385 0.956832 8.5 0034389 004 0000162 0.063 $1EL0S5 0.092 0.000372 0484 000785
i34 T2 0.219385 2.06E-01 40.5 0.187168 236.5 1.092969 85 0.039282 0.04 0000188 0003 128805 0.092 0.000425 0984 G.000BGY
13.5 78 0.247247 233E-01 40.5 0211801 23565 1.235648 85 0.04441 0.04 0500288 0.003 1.42E-05 0.092 0.0004681 2184 5001014
136 B4 0.272888 2.60E-01 40.5 0235854 2365 131727 8s 0.0495 0.04 0000233 0.803 1.58E-05 0.092 0800536 D484 Q00413
13.7 30 0.284358 2.79E-01 T 43 37 0252682 28 25685 147554 b4 45 0053032 0.039 0.038 000025 0.003 0.003  17E-05 0.07 0.0685 0.000574 .18 GA¥5 oot
138 96 0.28501 2.85E-0% 37 0.235876 2085 1802944 8.5 0.054188 0.038 0000242 0.003 1.58E-05 0.0685 0.000437 0478 2001116
13.9 102 0281633 2.83E-0t 37 0.234747 2985 1893837 8.5 0.053928 0.038 0.000241 0.003 1.68E-05 0.0685 0040435 GATS 000111
14 108 0277352 2.79E-01 37 0.231574 2985 1868241 85 0053199 0.038 0.000238 0.003 1.56E-08 0.0685 0.000429 BATE D095
14.1 114 0273442 275E-01 37 0.226139 2085 1.840529 8.5 0.05241 0.038 0.000234 0.003 153605 00685 0.500422 SATE 0.00M07%
142 120 0270982 2.72E-01 3t 245 0.225501 369 3165 1.815242 8 8% 0051804 0037 0.0345 0.008232 G.003 0.083 1.51E-05 0.067 L0745 0800447 27 #4147 Q001067
143 126 0.269732 2.70E-01 245 0.148328 3165 1.916154 8.5 0.051461 0.0345 0.00020% 0.003 9.98E-08 0.0745 0000451 G187 0001132
144 132 0.288906 2 63E-01 245 0.147758 316.5 1.904796 8.5 0.051283 0.0345 0.080208 0.003 9.93E-08 0.0745 0.000449 4487 (001128
t4.5 138 0268249 2.69E.01 24.5 0.147351 3165 1.903538 8.5 0051122 0.0345 0.600207 0.003 835E08 0.0745 0.000448 GARY (001125
146 144 0.265821 2.67E-01 245 0146565 3165 1892606 4.5 0050828 0.0345 0.600266 8.003 9.B4E-06 0.0745 0.000445 4187 L0s1118
147 150 0.258528 2.81E-01 24.5 0143289 3165 1.851064 8.5 0048713 0.0345 0.000202 0.003 9.83E.08 00745 0000436 D587 001004
148 156 0.242537 2.50E-01 245 0.136902 3165 176855 85 0047497 0.0345 0.000193 0003 92808 0.0745 0.000416 187 0001045
149 162 0226869 ZISE-01 245 0.12B766 316.5 1.683452 4.5 0.044674 0.0345 0.0007181 6.003 8.85E-06 04745 0.000392 G487 Baotesl
15 188 0211055 2.18E-01 245 012013 365 1551888 B.5 0.041678 0.0345 0.00018% 0.003 9.07E06 04745 0000368 D187 Go00817
15.1 174 0.196807 2.04E-01 245 0111911 3185 1445711 8.5 0038826 0.0345 0.000158 0.003 7.62E08 00748 000034 G G.000654
152 180 0.187833 1.92E-01 245 0.105541 3185 136342 8.5 0.036618 0.0345 0000148 0.003 7.05£-08 00745 0.000321 {487 D.000BOS
153 186  0.18258 1.85E-01 245 0.101611 3465 1.312651 85 0035253 0.0345 0.000143 0.003 6.83€.08 0.0745 0.000308 G487 000076
15.4 192 047937 1LB1E-O1 245 009928 3165 1.28B2658 8.5 0.034447 0.0345 0.00014 0.003 6.67TE-06 0.0745 0.000302 187 4000768
155 188 0.176758 1.78E-01 24.5 0.087692 316.5 1262025 &5 0.033893 0.0345 0.000138 0003 6.58E-08 0.0745 0.000207 4487 6000748
156 204 0.173965 1.75E-01 245 0.0%6208 3185 124287 45 0033378 0.0345 0000135 0.003 646E-06 0.0745 0.000293 D187 0006734
15.7 210 0.1469585 1.72E.0f 245 0.084242 365 1217453 8.5 003269 00345 0.000133 0.003 633E-06 0.0745 0.000287 0487 H000719
158 218 0.163966 167E-01 24.5 0.091499 3185 1.18202 8.5 0.031745 0.0345 0.000128 0.003 8.15E-08 0.0745 0000278 Q987 4000608
159 222 0157825 1.61E-01 245 0.088273 3185 1.14634% 8% 0030825 0.0345 0.000124 0.003 5.93£08 20745 0000268 GAR7 Q000674
18 228 0.151575 1.55E-01 245 0.0B4874 3165 1.006438 B85 0.029446 0.0M48 050012 0003 S5TEOH 0.0745 L.000258 (18T 0000848
16.1 234 014585 1.48E-01 245 0.081534 3185 1.053289 8.5 0.028287 0.0345 0000115 0.003 548E-06 0.0745 0.00G248 {187 0000622
16.2 240 0141321 1434 18 195 0078721 264 207 1016852 -] 4 0.027312 0.032 0028 0000111 0003 00925 528506 0482 00785 0D.000238 DR QOIS 0000801
16.3 246 013812 1.40E-91 19.5 4.081012 207 0.847663 B 0018773 0.028 S07E05 0.0025 3.42E-08 0.0705 0.000221 G938 0000874
16.4 252 0.135435 1.37E-01 i85 0.058726 207 0.634018 6 0.018377 0.029 A8BE-05 00025 3.MEO8 0.0705 0.000218 01935 DO0DS62
16.5 288 0132945 1.34E-01 19.5 0.058597 207 0622026 8 0.01803 0.028 BT1E-05 00025 3.2BE-08 00705 0.000212 05838 0.000551
166 264  0.130626 1.32E-01 195 0.057547 207 0.81088 B 0.017707 0.028 B.SG_E—OS 0.0028 3.22E-08 0.0705 0.080208 HAHEE H000542
167 270 0.12515t 1.30E.0% 18.5 0.056714 207 0602086 6 0.017452 0.029 B.44E-05 0.0025 3.168k-08 0.070% 0.000208 D838 4000534
1648 276 0.128241 £.29E-01 19.5 0.056198 207 0.598558 8 0017202 0.028 8.3BE-05 0.00¢5 3.15E-08 0.070% 0600203 1835 44060529
S4C50SD.XLS tof3 BENEY
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Conduit CS0 10050 CBOD  CBOD (BOD 88 88 58 TKN TKM TKN Cu Cu Cu Cd Cd Cd b Ph Py

Zn in s
Time Time Flow Mean  Cone. Mean Dischargs Conc., Mean Discharge Cone, Mean Discharge Cone, Mean Dischargs Cone. Mean Discharge Cane. Meary Discharge Cone. doan Dscharge
fhours)  {minules)  {ftv3/s) Flow Cone. s mght Conc.  ibs, mght Conc.  Ibs, | gt Cong, fhs. mght Cone, fbs. mod Lone, {bs. mgi [ s,

189 282 0127639 12801 195 0.055867 267 0.593054 8 0.01719 0029 83TEGS 06025 313E-06 0.0705 0506302 0.1835 0:600528
17 288 0.127212 t.27TEH 19.5 0.055642 207  0.58067 § 0017121 0029 B.29E-05 0.0025 392E-06 0.0705 0.00020% LUI83% 0.000524
17t 294 0126675 1.27E.01 18.5 0.055432 207 0588438 § 0.017056 0029 8.24E.05 0.5025 31608 00705  0.0002 LEM 0000802
17.2 300 0.125844 1.26F-0t 185 0.055134 207 0585256 8 0.016964 0029 8.2E05 0.0825 3.09E.08 0.0705 0.00019% 4.5838  0.000849
7.3 306 0.124623 1.25E-01 19.5 0.054685 207 0.58051 6 0.016826 0029 81305 0.0825 J08E-08 00705 0.000198 21835 0.800S1S
17.4 312 0123302 1.24E01 195 0.054131 207 0.574617 & 0.015656 0.028 8.05E-05 00025 303806 8.0705 0000158 L1835 0000509
178 313 0.121885 123501 19.5 0.053532 207 0.568271 6 0.016472 0.028 7.86E-05 000285 3E0s 0.0705 0.000194 L4838 B.O00504
17.6 324 0120566 1.21E-01 185 0052936 207 0561831 6 0016208 0.02% 78TE-08 C0025 2.96E-08 0.0795 B000191 01835 0.000498
177 330 011987 1. 20E-01 18.5 0.082452 207 0554798 € 0018139 0029 7.8E-BS 00026 284E-06 0.0705 0.00019 G185 0.500494
178 336 01159134 1196801 19.5 0.052139 207 0.553479 6 0.016043 0.029 7755056 00025 282606 0.0705 00006189 GBS 0.000491
17.9 342 0.118834 ¢ 19E-01 195 0.051957 207 0.551542 & o9150a7 0.028 773805 0.0025 2.91E-06 0.0705 0.00¢188 34835 0000488
18 348 0.1166 1.19E-01 21 2t 0.05184 150 150 0550303 3 3 0.015551 0.028 0026 7.71E95 0.002 0002 29E-08 D458 0.058 0.000187 083 Q183 DA0N488
18.1 354 0.117674 1.18E.0t 21 0.055855 150 0.396822 3 0.007936 0026 8.88E-08 04002 2.49E.08 9.058 0.000156 G163 0800434
182 350 0.113975 1.16E-0% 21 0.054466 150 0389048 3 0.00778t 0.026 8.74E-05 0.002 244808 0058 0.060153 49893 GE00423
6.3 366 010782 1.11E01 21 0.052174 150 0372674 3 0.007453 0.028 &46E.05 0002 2.34E.08 0.059 0000147 4453 2000405
t8.4 272 0.100607 1.045.01 21 0.04088 166 (.349212 3 0.066984 0.026 695E-05 0.002 2.1%£-08 0.059 0.000137 DAES .000379
18.5 378 9.20€.02 8.50E-02 21 0.045151 150 0.32250%9 3 0.00645 0.026 %58E.05 3002 202808 0053 0.000%27 0483 050035
1886 384 B43IE-D2 8.82E-02 21 0.041469 150 0.298209 3 0005924 0.026 543E05 0.602 1.86E-08 0.058 0.600417 4963 0.000322
1a.7 3sG YEE-02 8.13E-02 2% 0.038117 150 0.272978 3 0.00545 0.026 4.73E405 0.002 t.71E-08 0059 0000107 #3863 D.000297
18.8 396 73202 7.57E-02 2t 0.035593 150 0.254237 3 0005085 0.028 4.41E-05 0.002 1.559E-06 0.059 1E-04 G483 0.000276
18.9 402 6.88E-02 7.10E-02 21 0033385 50 0233468 3 0.004768 0.028 4.13£05 0002 1EE0E 0.058 938E.05 4483 0000258
18 408 8.47E-02 6.67E-02 21 0034383 t50 0224162 3 0004483 0426 2.85E-05 0002 1A1E-06 0053 882E.05 U462 0000244
191 414  B.11E-02 8.20E-02 21 0.025563 1506 0211163 3 0.004223 0026 386E-05 0002 1.32E-06 0059 8.MELNS 0163 0000229
19.2 420 5.91E-02 6.01E-02 21 0.028251 150 0.201783 3 0.004036 0.026 3J.5R-05 0.002 1.27E08 0059 7.84E-05 2.183 0000219
19.3 426 §.BBL-02 5.89£-02 21 0027684 150 0.18774 3 0.063958 0.026 343E05 0002 1.24E-08 0.059 7.78E-05 G463 0000245
19.4 432 590507 5.88E-02 21 0027672 180 0.197857 3 D.06A953 0.028 J43E.05 0802 1.24E-06 0.05% 7.77E-08 8153 0.000215
18.5 438 5.95E.02 5G%E-02 2t 0.027979 180 0.199849 3 0.003997 0.026 J4BE.DS 0.002 1.25E.08 0.088 7.88E.05 8183 sL0e217
198 444 6.06E-02 8OIE-02 21 0028341 150 0.202434 3 0.004049 0.0268 3.51E-05 0.002 127E-08 0.058 796605 063 0.00022
18.7 450  593F-02 8.00FE-02 21 0028197 150 0.201408 3 0204028 00268 3.48E-05 0.002 126606 0.058 792608 D183 0800218
158 456 5.62E.02 5.78E.02 21 0021166 150 0184043 3 0.0683881 0028 336E455 0002 122E-08 0.059 7.83E-DS G443 2000211
188 462 5.20E-02 541E-02 21 0.025452 150 0181602 3 0003636 00268 1.15E95 0.002 114808 0058 715805 0383 4000198
20 468 4 75€-02 4.98BE-02 2t 0.02341 150 0.187212 3 0.003344 0.028 28E05 0.062 1.05€-08 0059 6.58£.05 0483 5000182
201 474 4.268£.02 4.506-02 21 0.021181 150 0151255 3 0.003026 0026 262E-05 0.002 9.49E.07 0058 595£05 D63 0000184
202 480 2.87£-02 4.08E-02 21 0018107 150 0.138475 3 000273 0.026 237E-08 0.062 B.3BE-O7 0.059 5.37E.05 G183 0.000148
203 486 361E.02 3 74E-02 21 0017591 1580 0.125649 3 0.062513 0.026 2.1BE-05 0,002 7.88£-07 0.059 4B84E.05 4483 U137
04 492  3.43E.-02 I S2E-02 2% DO016551 150 0118222 3 0.002384 0.028 205£-05 0002 7.41E-07 0.055 4.85E.05 $.183 0000128
205 496 327E02 3.3ISEN2 2t 0.015751 180 0.112508 3 000225 0.028 195E.08 4.002 7.05£-07 0.054 443E05 3163 0000122
208 504  2.14E02 3.21E-02 21 0.015089 150 0.102777 3 0002156 0.026 1.87E-05 0.002 6.76E-07 0.058 4.24E-05 0463 0000117
07 510 3.08E-02 3.11E-02 21 004483 150 0.104502 3 000209 0028 181E05 0.002 855E-07 0.058 414E-05 0983 S04
08 516 3.08£-02 3.07E-02 21 0.014422 150 0.103082 3 0502062 0.026 1.79E06 0.002 &46E-OT 0.059 4.05£-05 2983 GH00112
209 522 J.07E-02 3.08E-02 21 0.014442 150 0.102045 3 0.002059 0028 17805 0.002 845807 0.05¢ 4.056-05 G163 5.000112
21 528 3.11E-02 3.05F:02 21 0.014518 1580 01037 3 0.062074 0026 1.8E-08 0002  6.5E-07 0.059 4.08E-05 Q3 4000113
211 534 315E-02 31302 21 0014702 150 0.105013 3 0.0021 0.028 182E.05 0002 6.58E-07 4059 4.13E-08 2183 0.000144
212 540 3.15E02 IA5E.02 2t 0014807 150 0.105764 3 0502115 0.028 163E-.05 0.002 8.83E-07 0.058 4.16E-05 4153 B000115
213 546  212E-02 3.10E-D2 21 0014741 180 0.105283 3 0002108 0.028 1.83E.05 00602  &8EL7 0.05% 4.14E-05 {983 D000114
4 552  3.07E-02 3.08E-02 21 0.014543 150 0.103881 3 0.502078 0026 1.8E-08 0.002 651E-07 0.058 £08E.05 G183 5000113
215 558 A00E-02 3.035-02 21 0.014253 150 0.10181 3 0.002036 0028 1.76E056 0.002 8.238E-07 0.059 4E-08 2,483 400011
216 5684 2.92F-02 2.98E-02 21 0.01391 150 0.099361 3 0.001987 0026 172605 0.002 623E.07 0059 3.9t£-85 0,483 2000108
217 510 2.83E-02 288602 21 0013532 150 0.096658 3 0.081923 0.026 1.68E-08 0.002 6.96E-07 G058 38E.05 0183 DDN0105
2t8 576 2.74E-02 2.79E-02 2t 0.013087 150 0.093551 2 0061871 0028 tE626-05 0002 5.87E-07 0059 3.88E-05 2,83 0000102
218 582 2E3E-02 2.68E-02 2t 012419 150 0.086G133 3 0.001803 0.028 158E-05 0.002 585607 0.056 3.56E.05 0.183 BY8E05
» 568 2.52E.02 2.5B8E-02 21 0.012118 150 0.0868548 T 40017131 0.028 158-08 06802 BA3EDY 0058  34£.05 4.463  S4Ees
221 584 2.41E-02 247E02 21 0.011607 150 0.68261 3 0001658 0.028 144E.095 0002 5.2E-07 0.058 3.28E.0% 0,183 B9E08
222 600  2.31E.02 23802 21 0.011009 150 0079276 3 .001588 0028 1.37E-05 0.002 487E-07 0.059 3.126-68 Q.83 6.8i%.08
22 606 2.19E-02 2.25E.02 21 0010581 180 0075582 3 0.001512 0028 1.21E-05 0.002 4.74€-07 0.059 297E05 0183 B.24E05
224 612 208802 214E-02 21 0.0t0081 150 0.071865 3 0.001437 00286 1.25E-05 0.002 4.51E-07 0.05% 2.83E.45 3383 751605
225 618 1.97E-02 2.03€.02 29 0.0089542 180 0.088155 3 0.0013683 0.028 1.18E-05 0.002 4.27E-07 0058 2.88E-05 A8 T 41808
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Conduit £SO 005D CBOD  CBOD  CBOO 55 S8 58 TKN TEN ] Cu Cd Ca P Pb Py Zn £n in
Tune Time Flow Mean Conc. Mean Discharge Cane. Mean Discharge Cone, Discharge Conge, Mear Discharge Cong, KMean Discharge Cong. Mean Discharge Cone. Bawn Discharge

fhours)  (minutes)  (ft*3/s) Fiow Conc.  Ibs, meA Cong, thy. mah lbs. Long, by, g Canc. ths mgh Cone. tbs. moft Do, s,
26 624 1 BGE-DZ 182E-02 21 8000023 50 0.064449 3 0801289 0.028 112E.05 G002 4.04E-07 0058 253E05 4483 TELS
227 630 1.74E.02 §80E-02 21 0.008467 150 0.080482 3 0.0012t 0.026 1.08E-05 a0nE I78E.07 0.058 2.38E-04 L83 45705
228 636 1.60£-02 t87E-02 21 D.007843 180 0056024 3 ooo112 0.026 9.71E-08 8002 A51E-07 0089 22804 183 B08E.085
2% 842 | 48£.02 152600 21 0.007189 1564 0.051208 3 0.001024 0.028 B.8BE.06 0002 INEHT 0.059 201E05 9183 5 S8E-05
23 648  130E-02 1.3BE.02 29 D006475 150 0.046248 3 0.060925 0.026 B.02E-0B 0.002 29807 0.059 1 B2E-05 8,383 503808
231 654 1.16E-02 1.23E-02 2% D005789 150 0.041347 3 0.000827 0826 7176408 0.002 2359407 0.088 183805 2483 449008
232 660  1.02E-02 1.095.02 2t $.005132 150 0.038855 3 0.000733 0026 6.I8E08 0.002 23E-07 0.069 1.44E-08 G183 3.68E-08
232 668 B8.25E-03 9.26E-03 21 0.004354 150 0031104 3 0.050622 0.020 5.39E-08 0.002 135807 0.059 3.22E-08 9981 LI8E-0S
234 872 6.83E-0) 7.56E-03 21 0.003554 150 0.025382 3 00680508 0026 44E-08 0.002 189607 0058 2.88E.08 G.98%% 2 7RE.08
235 878 S54E-03 6.1BE-03 21 0.002908 50 0.020772 3 0.000415 0.026 JBE-08 0002 1.3E-07 0068 BATELDS 0183 7 I5E05
238 684 4 3TE-B3 4.56E-03 21 0.002331 150 00166847 3 0000333 0.028 289E.06 0.002 104607 0.059 & 55E-08 $.188 1BIEDS
237 630  3.35E03 1.8BE03 21 0.001816 150 0.012968 3 0400259 0.026 225E-06 0.062 8.13E-08 0059 5.1E-08 163 141E.08
238 688  2.47E-03 291E-03 21 somyy 150 0.008785 3 0800196 0028 17E08 0.002 B.14E-08 $.059 3.45£08 4163 1068806
218 702 1.72E-03 210E-03 21 0.060987 158G 8007048 3 400014 0.028 1.22E-08 0002 442608 0.058 2.77E06 G183 T ABEO6
24 708 LHIE-Da 14E-0 21 0.000665 150 0.004740 3 8BED5 0018 823807 G002 2.99E08 0.058 1.67£06 4183 518608
24 09972 714 B05E-04 8.57E-04 2% (000403 150 0.002878 3 5.7BE-05 0026 4.99£-07 0.002 181808 0059 1 13606 D183 343808
2419872 720 25BE-04 4.33E-04 2t 8.000204 150 0.001455 3 294E-05 0026 252€-07 0.002 $12E-09 0.058 57207 DB 1.58BH6
24.25972 726 2.38E-05 141804 2t 6.62E-05 150 0.000473 3 845608 0026 B.19E.08 0.002 2.56£-08 0.059 186E.07 D83 5 4EL7
7az 1.19E.05 21 558E-08 150 39%E-05 3 798EH7 0028 S9ik-08 0002 25840 0.058 t57E.08 0483 4.34E.08
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Conduit S0 1008 - S4CS06.XLS
Sumémary Slatistics

Tolal Discharge

S A

Volume  Duration  CBOD 538 TKN Cu Cd Pb In
{en {hr} {Ibs) {fbs) {ibs} {ios} {lbs) {ibs) {Ibs)
3MEHS 11,60 570.18 481784 14187 0.65 0.04 1.42 3.56
Conduit CS0 1006 €BOD C€BOD  CBOD 5% 85 TKN TN Cu Cu Cu Cd Cd Cd Po o] Ph o
Time Tirme Fiow Mean Conc. Mean Discharge Conc. Mean Discharge Cone, Mean Bischarge Cone. Mean Discharge Cong. Mean Pischarge Conc. Mean Discharge Cone, fdwman Discharge
thours)  (minutes} {AMUs) Flow Cane, ths mgd Gone, s, Conc. ibs. maht {ionc. b, mgh Conc. ibs. mgit Cong. b5, ! Cong. s,
123 0 D.705074 108 4.5 380 s 29 245 0051 G0525 G003 2.003 6438 0132 $.287 0238
124 6 3870605 2.28E+00 94.5 4.841455 TS 19.3402 245 1255192 0.0525 0.00269 0.003 0.008325 0.112 0.005738 023 0012193
128 12 4.958531 4.41E+00 94.5 9.341973 3775 37.31846 4.5 2421883 0.0525 0.00518 0.003 0.000628 0.112 0.0%1072 0.238 0023528
28 18 6.140353 555£+00 b3 76.5 11.74356 385 234 459421 20 17 3.04482% G054 G054 0.008524 0.003  GO035 0.00078% 0.08% 0.083 0.013818 W2 07445 DOPUSTS
2.7 24 7311224 B.TIEH0 765 1152188 334 50.J0466 17 2.560437 0.054 0.008133 0.0035 0.00G903 0.093 0814007 DAA4E 536825
2.8 30 8302583 7H1E40Q 72 76.5 13.37391 33 289 5839065 14 12.5 2971979 0.054 0.0485 000944 0.004  G.0035 0.001048 0.087  0.0%)5 0016258 @24 D33 042744
2.9 38 8.103542 8.70E+00 76.5 1490511 289 56.32329 125 2436129 0.0485 H.000452 0.0035 0.001189 0.0906 0017838 AL H044025
13 42 9.777443 BA4E+00 765 1617241 289 81.095676 125 284255 0.0485 0.010253 0.0035 0.001288 0.0805 0019132 G023 HU48623
134 48 10.34B45 1.01E+0% 45 41.5 17.2370¢ 275 260 65.11761 11 9.5 2816505 0.043 0.042 0.010928 0.003 0.003 0.001351 0.084 0099 0020394 4322 G214 3051824
132 54 1101174 1076+ 415 9324328 260G 62.17652 95 2271834 0.842 010044 G003 0.000867 7099 6023875 B.2%4 4051178
13.3 B0 11.955M4 1.15E+1 38 40.5 1067192 245 2385 B6.88021 8 8.5 2442069 0.041 604 0.0t08 0.003 0003 0.000717 2114 0092 0.025458 e} £.154 $.055031
134 66 1316736 1.28E+01 405 1139226 236.5 66.52518 8.5 2.390868 OG04 0.011252 G.003 0560076% $.082 002587 B384 0.08457
138 72 14.52524 1.38E+01 4.5 12.55762 2385 733301 8.5 263555 004 0.012403 G003 0.000844 C.09% (.028526 Doiad Hos01s3
3.6 78 1594781 1.52E+01 40.5 1381837 236.5 B0.69243 8.5 2500151 004 0013648 0003 0500828 0082 003139 D184 BO86992
13.7 B4 170756 1.85E+01 40.5 14.97485 2365 B87.44581 8.5 3.143873 004 001479 0.003 C.001006 9082 £.004017 3984 L0773
138 90 17643 1 T74E401¢ 43 A7 15.74366 228 2985 91893522 9 8.5 3.304228 0.039 G038 0.015548 0.003 0.603 (.001058 007 50685 0035763 G.18 0378 Lo78414
13.9 96 17.83679 1.77E+01 37 1469844 2985 t18.5807 8.5 1376668 0038 0.015096 0.003 0.000987 00688 0.027212 B78 006952
14 102 17.81305 1.78E+01 a7 14.76889 2885 119149 8.5 13.382853 G038 0015168 0.003 0.000992 Q0685 0.027342 GATE D.089853
141 08 1763779 1.77E+0 A7 14.68845 2085 118.4839 8.5 3373914 G.038 0915083 C.003 0.000087 G.0685 002719 BATS D.OED463 -
142 14 1743704 1.75E+01 37 14.53068 288.8 117.2272 8.5 3.338129 . 0038 0014523 0.003 0.000876 00885 0.026904 4475 0.088728
143 12G 17.29237 1.74E+04 3t 24.5 1438758 369 3165 1180728 8 8.5 3.305255 0.037  CoME 00147TE o003 0003 0080967 GOB7  0.0745 0.026636 a4y 5.987 0.068049
144 126 1718889 1.72E+1 24.5 9.458838 365 1221927 8.5 3281638 00345 001332 0.003 0.000635 0.0745 0.028763 0.187 w.072198
4.5 132 1710866 1.71E+01 245 9408443 At6S 121.5417 8.5 3284154 0.0345 0.013249 G003 0.000632 0.0745 0.026808 9987 Q071814
4.6 138 17.02973 L.7T1E+01 24.5 9.384783 318.5 1209777 8.5 3.248008 0.0345 0.013187 0003 0.000629 0.0745 0028477 087 0071478
14.7 144 16.70028 1.59E+01 24.5 9277445 3165 119.8494 8.5 3.218705 0.0345 0.043084 0.003 0.600623 0.0745 0028214 0987 QLT0852
148 180  1B.28774 1.85E+01 24.5 907504 318.5 11r.22 8.5 3.148089 0.0345 0012778 0.003  0.00081 G.0745 0027592 D87 Go88258 -
14.9 156 15.61366 1.60E+01 245 8751136 318.5 113.0504 8.5 3.036108 0.0345 0.012323 0.003 0000588 00745 028611 DASY BO56TS
15 182 14.8335 1.52E+01t 24.5 8352211 3165 107.8969 B.5 28957706 0.0345 0.011761 0.003 0.00058% 00745 0.025308 BABY  DOBITS
154 168 1399334 1.44E+01 245 1907728 3185 102.1548 8.5 2743487 0.0345 0011135 0.003 0.000531 00745 0024048 DAET (.0B0357
152 174 1325336 1.36E+01 245 7.474268 318.5 96.55532 8.5 2543113 00345 0.010528 0.003 0.000502 Q0745 0.022728 D87 BOEr048
5.3 183 1273252 1.30E+51 24.5 7128401 3165 920873 85 2473119 G045 C0100638 Q003 0.000479 0.0745 0.021676 H487 DO054408
5.4 186  12.3756 1.26E+01 24.5 6.687615 8.5 9897674 8.5 2.3689584 G035 0.008589 G003 0000463 0.0745 0.030044 G167 0052571
5.5 192 12.11884 1. 22E+01 245 6719271 316.5 B6.80202 8.5 2331176 .05 0.008462 G003 0.000451 0.0745 0020432 4387 He5e286
158 198 11.92685 1.20E+)1 245 B596IT1 3165 B321176 8.5 2.288B458 0.0345 0.008288 G003 C.000443 00745 (020058 0187 (50048
187 204 1173176 1.18E+0% 24.5 6489908 3165 83.84008 8.5 2251628 0.0345 0.008138 0.003 00500438 0.0745 0.01573% {187 0049538
158 216 1147523 1.16E+01 245 83661 3185 82.23962 8.5 2.208647 0.0345 ¢.008965 0.003 0000428 04745 0.019358 0187 (04859
159 216 11.18082 1.13£+01 245 63205481 3165 8021636 8.5 21541 0.0345 0.008744 0.0063 0.000417 240745 0.048882 D87 047385
16 222 10.82381 1.10E+01 24.5 6.030785 318.5 77.90789 8.5 20892313 Q0345 0008452 C.003 0.800405 40745 0.018339 L.48Y 046031
6.1 228 « 1047022 106E+01 245 5841341 316.5 75.48058 8.5 2026588 G.0M5 0.00B8226 0.003 0.000352 0.0745 N.0t7782 0487 044585
168.2 234 10.14021 103E+01 24.5 5853817 316:5 73.03808 8.5 1.961528 0.0345 0.007961¢ 003 C.00038 0.0745 H.017182 D487 (043134
15.3 240 9.865646 1t L0E+0Y 18 185 5489068 284 207 ‘Yo.sbos 8 8 1.904371 0032 0028 000773 0.003  0.0025 0000388 G082 00705 0018891 Q204 0IR3 0.041808
16.4 246 D.648329 9.76E+HG 19.5 4.264455 207 4523899 6 1.311297 0.029 0.006338 $0025 0000239 G705 0015407 G 1838 D810
16.5 252 9457596 9.55E+00 19.5 4.17149% 207 4428198 6§ 1.283538 0029 C.0068204 0.0025 0.000234 00705 0.015082 91838 50309255
1648 258 9.286929 937E+00 9.5 4.092584 207 43.44438 8 1.259287 0.020 0.008088 00025 0.000228 C.0ToS 0014708 44835 0.038512
18.7 284 9142991 S21E+H0G 19.5 4023865 207 42.71519 & 1.238122 0.028 0205984 00025 0.000225 90705 0.014548 21835 H051886
168 270 9.038104 9.09E+00 19.5 3.968131 207 42.1338% & 1121 0.028 205003 0.0025 0.000722 CO7T05 001435 D835 B0
18.9 278 8956245 S.O0E+D0 18.8 3928358 207 4170103 8 t.208728 0.029 0006842 00025 0.00022 0.0705 0.014703 9B JAs0aT
S4CS08.XLS 1ofd WG
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Conduit CS0 1006 CBOD  C80D  LBOD 5% 85 35 TN TKN TKN Cu Cu Cu Cd Cd Cd Ph P P In in e
Fime Time Flow Mean Conc. Mean Dischaige Cone. Mean Discharge Conc. Mean Discharge Conc. Mean Discharge Cone. Mean Discharge Cane, Mean Discharge Cong. by Digcharge
{hours}  {minutes)  {it*d/s) .Flow . Conc._ Ibs, mght Conc. bs, mg Cong. ibs. mgh _Lonc. 1bs, magA Conc, Ibs. migi Cone. Ibs. moht Come, fos,

17 282 8854718 8.93E+00 19.5 3897488 207 4137334 § 1.199237 0.02% 0.005798 0.0025 0000218 DLT05 0.01409% BB 0066
171 288 B.841304 B.BTELQ 12.5 3872393 207 41.10694 § 1.191506 0.028 D.00575% 0.0025 0.000217 00705 0.014 DA 0.03644
17.2 294  B.7B597t BBIED0 185 J.84865 207 40.8549 8 1.1842 0.029 0005724 L0025 BE00215 00705 0.0139144 GR35 H.036217
73 300 B.715234 B.75E+00 19.5 3821124 207 40.5627 B 1175731 0.029 0.005883 €.0025 0000214 20735 0.013815 ©.9835 ©.035858
17.4 306 B.BIG514 BETEOD 19.5 3.785964 207 40.20008 8 1.16522 8.029 D.005632 4.0025 0.000212 0.0705 0.0136%1 03835 0535626
17.5 312 B.53B119 5.58E+00 19.5 3745284 207 39.78958 6 1.15332% 0029 0.005574 0.0025  0.00021 0.0705 DO13552 01838 £.036272
17.6 318 BA4498 B.49E+D0 195 3707498 267 39.36143 6 1.140923 0.029 0.005514 0.0025 0.000208 0.0705 0.013408 01835 0034693
177 324 9.363278 8.4DE+00 19.5 3.669825 207 3895661 6 1.129177 0.029 0.005458 0.0025 0.000205 0.0705 0.013268 D.5835 0.034554
17.8 330 8305735 B.I3E+00 195 3.639428 207 3863302 6 1.118824 0.028 0005412 0.0025 0.600204 00705 0.013158 D835 0034248
179 336 B.269848 B.20E+00 19.5 31610029 207 3841738 6 1113547 0.022 0.005382 0.0625 D.ODOZ03 L0705 0.013084 44835 0034056

18 342 B.245545 B.26E+00 19.5 3.505887 207 3827788 B 1.109504 0.029 0.005383 0.0025 0.000202 $.0705 0.013037 GO1B38 D.0AIGI2
8.1 348 B.22518 B.24E+00 21 21 2359613 150 5 38.1742 3 3 1.100802 0.028 4.028 0.085348 0.002 9.002 0.000201 0.08% 0.089 0.013004 0.568 D583 DO33841
8.2 354 B.135808 H.18E+0D 21 3.8464972 150 27.47837 3 D.543%67 D026 0004763 0.002 D.000172 0.058 0gto808 DAEY 02986
8.3 360 7.807058 B.OZE+00 21 3772178 180 28.94412 3 0.538882 0.028  0.400487 0.002 0.00818% D059 Do10508 £.983 0080278
9.4 366 7.560688 7T73E+00 21 363593 150 25 97807 3 0519561 0026 D.0D4593 0.062 0.000163 4058 0010218 463 42823
18.5 372 7.442095 7.35€+00 21 2457064 150 24.89331 3 0.492866 0.028  0.00426 0.002 0.000155 8.059 0.009713 0383 0026833
186 78 B.6774668 B.E+DO 21 3249322 180 23.20944 3 0484189 0.028 0.804023 £.062 0.000746 9.059 0008128 4483 0025221
18.7 384 B.228531 B.45E+00 2t 3034529 1580 21.6752¢ 3 0.433504 0.026 0.003757 £4.002 0.000436 0058 0.008526 BB DO23854
18.8 390 5.837367 6.03E+00 21 2831068 150 20.28477 3 0.4D5235 0.028 0.003513 0002 D.OOOEZY 0.058 0007971 UHES O0r2021
18.9 396 5503139 587E+00 21 2668492 150 19.04637 3 0380927 0.026 0.003301 0.002 0.000119 0.058 0.007482 183 050687

19 402 5.203432 5.35E+00 21 2517435 150 17 98168 3 D.35%634 0.028 0.003117 0.002 0.800113 0.058 0.0467073 GA8E 001954
181 408 4.93011 SOTE+00 21 2382699 150 17.01928 3 D.340386 4026 000285 0602 0.000t07 0.083 0.006684 A6 0018494
19.2 414 4713253 4.82E+06 21 2207443 150 16.19602 31 03282 D.026 0.002887 0.002 0.00¢102 0088 000837 D483 00178
18.3 420 4592529 4 .85E+00 21 2.188068 156 1582505 3 0312581 0.026 0.002709 0.002 98E05 0.059 Q006147 0483 0016084
19.4 426 4.565725 4.58E+00 21 2153373 150 1538128 3 0307628 0.026 D.O026E6 0.002 964E.05 0.059 D.O0EHS 0183 0018744
19.5 432 4512001 4.58E+00 2% 2.159148 150 1541533 3 0.308307 0.026 DGO2672 0.062 9.67E-05 0.059 0.006063 0163 DH18T5Y
1986 438 4702249 4 B5E+00 2t 2100247 150 15.64462 3 0.312852 0.028 9002712 0.002 981E-05 0059 0006154 9,153 0.017
19.7 444 4750173 4.73E+00 21 2224898 180 1%.89213 3 02317843 0.026 0002755 0.002 9.98£.05 D459 0.066251 D183 o269
§8.8 450 4.897293 4.73E+00 21 2223733 150 1588381 3 0317878 0.028 0.002753 DO0Z 9.88E-05 D059 0.008248 0983 DOIT26
t9.9 456 45045795 4.80E+00 21 216382t 150 1545858 3 0.308132 0.028 0.002679 0802 989E-05 0059 0.00808 4.184 048706

20 462 4.223756 4.36E+D0 21 2052579 150 1466128 3 0293226 0.026 0002541 G002 9.18E.05 0.059 0005767 0183 £.015832
201 468 3.891578 4.06F+00 21 1908158 150 136297 3 0272594 0.028 0.002362 9.002 B55E-08 0.053 04053614 9983 014811
202 474  3.511593 3.70E+00 21 1.740708 150 12.43363 3 0.248873 0.028 0.062155 0.002 TBE-GS 0.058 0004891 01483 H013811
203 480 3233009 3.37£+00 2t 1585859 150 1132756 3 0228551 0.026 0.001983 0002 7AE-08 0.05% 0004468 L3 0412300
204 485 23.028791 A.135+00 2t 1472336 150 1D.51669 3 0210034 0926 0.001823 0.002 658E-05 0.058 0.004137 &183 0011428
205 492 2800726 2856400 2t 1.389504 180 9.92503 3 0.188501 0026 0.00172 0.002 6.22E-05 0.058 0.003004 153 0.010785
208 498 2774271 2H3E+00 2t 1.329659 150 9497564 3 0183951 0.028 0001848 0.002 596E.05 0058 0.003738 D483 010321
20.7 504 2703616 2.74E+H00 21 1288015 150 9.200108 3 0.184062 0,028 Q.001595 D002 5.77E-05 D059 0.083618 LAB3 OH0S09T
208 510 2.672886 2.89E+00 21 1284176 166 9.029837 3 0180587 0.028 (001565 D002 568E.05 0.059 0.003552 D83 (009812
209 518 2874415 2.6TE+D0 21 1.2573t 150 4880783 3 0178818 0.026 0.001557 0002 5863E-0% 0.058 0.003532 GRS L008758

21 522 2.TDB314 2 BOE+0 21 1.266641 150 984029 3 0.180808 0026 0.001587 0.002 587E.D5 0.05% 0.003586 04963 4008624
2t 528 2TB2567 2T4E+H 21 1.286358 150 8.188341 3 0.tBayer 0026 0001593 Q002 5.76E-05 0.05% 0.003614 G183 DOosods
212 §34 2814973 2.79E+00 2t 1311423 150 9.367307 3 0187348 0026 0.001624 0.002 58705 0.059 0.003684 3§83 {.010475
213 540 2835493 283E+00 2t 1.32857 180 9489788 3 0.189796 0.626 D.001645 0.062 5.86E-H5 0.059 0.003733 363 D.010312
21.4 648 2.8174 2.83E+00 21 1.3291684 150 9.49403 3 0.183881 0.028 0.501846 0.062 595505 0059 0.003734 183 1010317
215 552 2769131 2.T9E+0) 21 1313561 150 9.382575 3 0.187652 0.026 0.001828 D002 S.88E05 5.058 0.00389 0,963 0010188
8 558 2402775 2T4E+00 21 1.28860% 180 9.190062 3 D.183861 0.026 0.001593 0002 5.76E-05 G058 0003615 Q163 U.009087
2t7 864  2.627081 2.65L+00 21 1.253209 150 895149 3 0.17002 D.026 0.001552 0002 561E.08 0.058 ¢.003521 083 0009727
218 570  2.549918 2.89E+00 2t 1247257 150 B.634783 3 0.173895 0.028 0001507 4.002 545805 0.05% 0.00342 0463 5009448
219 576  2.4T457 2.51E+00 2t 1191407 150 B.438621 3 0.168772 0.026 0.001463 0.002 525E-05 0.059 0.003319 03 000917
22 GB2 2399636 2.44E400 21 1148072 150 8.186228 3 0183725 0.026 0001410 0002 5138405 0.059 000322 4,483 5008898
221 588 2324478 2 36E+00 21 1111046 150 7.935823 3 0.158716 0.028 0.001376 0.002 4.08£.05 c0589 0.003121 183 0008624
222 594 2253004 2 25E+00 21 1.076538 150 7685554 3 D.153791 0.028 0001333 0.002 4.82E05 0.059 0.003025 0,963 D.008356
22.3 620 2183129 222E+00 21 1042832 150 7.448803 3 D.14BITH 0.028 0.00120¢ 0.002 4 8TE-05 2058 000293 4183 90668004
224 6OB 2113937 2.15E+00 21 1010134 150 1.21524 3 0144305 0028 0.001251 G00F 452605 0.059 0.002838 2983 Q00TAdt
225 612  2.047076 2.0BE+00 21 0979379 150 8.568419 3 0.439768 0026 0001211 0.002 4238€.05 0.059 0002749 4183 Q007594
2286 618 1.977494 2.04£+00 21 D94B2%7 150 B.750263 3 0.135185 0.028 0001172 0002 4.24E-08 0.058 00025850 .983 DH0TME

S4CS06 XS 2o 3 WELE



Lt [V

Conduit CS0 1006

Rttt

CBOD

CBOD 55 55

58

TKN

THN

TN Cu

Cu Cu

C4

Ca

P 2] Pb n £
Time Time Flow Mean Mean Discharge Conc. Mean Discharge Cone. Mean Discharge Cone. Mean Dischiarge Cong. HMean Ducharge Lonc. Mean Discharge Cone. Mean Gischarge

{howrs)  {minutes)  {#A3/s) Flow Conc. Ibs. mgh Conc. bs. mad cone. Ibs, mgf Conic. Ibs. . Cone. ihs. mgh Cong. s, g Lo, s,
227 £24 1898161 1.94E+00 21 0.911282 150 650916 3 0130183 0026 0001128 0002 4,08£-085 0058 500258 0463 007073
228 630 1.802087 1.B5E+00 21 0.870041 150 B8.21458t 3 0124292 04026 0001077 Q002 38E05 Q058 0.002444 4463 DO06TED
228 636 1.666491 1 74E+00 21 0.820271 150 $85%081 3 0117182 09268 9001018 0002 367E-05 L0538 0002308 0,983 DLH0BIST
23 642  1.555239 1.62E+06 21 9762228 150 5.4444B3 3 910489 0026 0000044 Q002 341E-05 4059 000214 D383 H005%18
231 648 1411427 1.48E+00 21 9897552 150 4.082814 3 009965 0.026 0000864 0.002 3IARE05 0058 0.06196 BI63 0.005414
232 654 1258764 1.34E+00 2t 0826077 150 4488284 3 9088725 0.026 0006778 0.002 281E-08 0.053 0001165 G863 0004878
233 660 1.035749 1.1BE+(0 2% 0.553852 150 3.956083 3 90722 0.026 0.000886 0.002 2.48E-05 0.058 0001556 {483 0004298
234 666 0.91964 1.04E+00 2% 0473878 150 3.384845 3 0067687 0028 0.000587 0.002 212E-05 0.058 000133 {963 0.003678
235 872 0732708 8.28E-01 21 0388518 150 2775118 3 0055502 0.026 0.000481 0.002 1.74E-D5 0.059 0001082 U183 0003018
238 678 0540628 B.3TE-01 21 0299308 15¢ 2 138506 3 004271714 0.026 0.060371 0.062 1.34E-05 0058 0.000841 DOHEE Do0R324
237 684 0350628 #46£-01 21 0209561 150 1.496868 3 0.020837 0.028 0.000253 0.002 938508 0.058 0.000589 D483 001627
238 690 0175477 263E-0% 21 0123703 150 0.8835%4 3 0017672 0026 9.000153 G002 554E-08 0058 0000348 0383 (.00096
239 696 3.6BE-02 1.08E-0t 21 0049916 150 035654 3 0.007131 0026 6.18E-05 0.602 2.24E-08 0059  0.00014 0.483 0000487
792 1.84E.02 21 9408658 150 0.081828 3 0.001237 Q026 107608 .002 3B83E.07 0055 243E-05 DHES B T2E-05
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Condult SO 1007 - S4CS0T XS

Summary Stalistics

st

[T

L —

Total Bischarge
Volume  Duralion  CBOD i TKN Cu Cd b In
) () bs)  (ibs)  (bs)  ghs)  (bs)  fbs)  qibs)
9.07E+04 1310 152532 1385508 390438 0.184 0.009 0404 $.027
Conduit CS0 1007 CBOD  CBOD  CROD 58 THN THN Cu Cu Cu Cd Cd Cd Ph Pb Pb In n Zn
Time Time Flow Mean Conc.  Mean ischarge Conce. Mean Bischarge Cone. Mean Discharge Conc. Mean Blischarge Cone. Mean Discharge Gonc. Mean Discharge Cone. Blean Discharge
fhoursy  {minutes} {t*Us) Flow Conc.  |bs. mgh Cong. Ibs. moh Cone, 1ps. mgA Conc. ibs. o Cong. s, mod Cote, Ibs. mifl Cone, s,
114 0 0.540735 108 84.5 350 375 28 245 0051 00525 0.003 0203 0.135 9.142 .2y D2
118 & 0.795406 6.68E-01 945 141378 3715 5547522 24.5 0.368528 00528 0.000785 Q005 95805 0.112 g.001676 L.38 0.00356%
116 12 0.963876 8.80E-01 4.5 1.861489 3775 T.436027 24.5 0.482503 0.0525 0.001034 0003 0.000125 0112 0.002200 $.238 0004588
1.7 18 1.111409 1.04E+00 G 785 2195827 365 334 8771889 20 17 0569268 0084 0054 000122 0003 00035 0000148 0089 0083 0002602 G249 D245 0.00553
1.e 24 1.256265 1.1BE+00 785 2.026018 334 8.854356 17 0.450671 0.084 0.001432 0.0035 0000158 D083 0.002468 02445 0008482
19 30 1399783 133600 72 78.5 2274938 303 289 9.93267t 14 12.5 0.505555 £.054  0.9485 0.031600 0.004  0.0035 Q.000178 0097 0.0905 0002766 .24 .23 G077
12 36 1.543431 1.47E+00 76.5 2520889 289 9.523659 12,5 0411823 0.0485 0.001588 0.0035 .000188 0.0905 0002982 0.23 D.OOTST
12.1 42 1763746 1.655+00 76.5 2B32745 282 10.T0148 12.5 0462867 0.0485 0.001796 0.0035 0.000223 00905 0003351 023 g.008817
122 48 2.018204 1.89E+0D0 45 41.5 3239409 275 260 1223777 i 95 0529315 0.043 0042 0.002054 0.003 0.003 0.000254 G084 4.089 0.003832 022 U2t Bo0oTIs
123 64 2280473 2158400 415 199743 200 12.51402 8.5 0457243 0.042 0002021 0003 D.006134 0.088 0.004765 0214 0003
124 60 2549058 2.41E+G0 38 405 2244118 245 238.5 14.05052 8 4.5 0.513M13 0.044 0.04 Q002271 0.003 0.003 0.000151 G114 0.092 0005353 0.208 B4 D572
128 G668 2822314 2.69E+00 40.5 2435774 2365 1422312 B.& 0.511212 0.04 0.002406 0.003 0.000164 0.082 0005533 AR (011666
128 T2 2.92552 2.8TE+DD 40.5 2506488 2388 1522048 8.5 0.547036 0.04 0.002574 0003 0.000175 0.082 0.005621 0194 0.012485
127 T4 2951528 2.94E400 40.5 2669569 2385 1558897 848 0.55028 0.04 0.002637 0003 0.000179 0.082 0.006064 164 5012788
128 B4 2979903 2.97TE+00 40.5 268423 2365 1573297 B.5 0.565458 0.04 0.002661 0.003 0.000181 0.082 0.00612 0B 0012908
128 90 2.986682 2.98E+00 43 37 2.705638 228 298.5 15.79958 9 8.5 0.56785 0.038 0.038 0.002672 0.003 0.003 G.000182 087 0.0685 0.006148 0,48 BATE 001296
13 96 2.889839 2.99E+00 37 2475932 2985 19.97475 B.5 0588795 0.038 0.002543 0.003 0.000166 00685 0.004584 LTS G0t
13.1 102 3239779 3.H1E+00 37 2.580784 2085 2082065 8.5 0592883 0.038 0.002851 0023 0.080173 0.0685 0.004778 ATS BU12208
132 108 3.587445 341E+00 37 2828353 2985 22.B1797 B85 0649758 0038 0.002905 0063  o.00018 00885 0005238 OAFE AT
133 114 3.9640B8 3.7BE+(0 37 3128423 2585 2523876 95 0.718692 0.038 0003213 0.003  0.00021 00885 0035792 RAFE BO14TEY
134 120 4.351226 4.16E+00 3t 24.5 3444839 389 3165 27.79147 8 8.5 0.791382 0.037  0.0345 (.003538 0.063 0.003 0.000231 0.087 00745 0.006378 GA¥ 0387 GU16283
3.5 128 4.602155 4.826+00 24.8 2478024 3165 3201199 B.5 0.B59722 40345 0.003489 0.003 0.000168 0.0745 0007535 4187 0.098914
138 132 5 599882 5.14E+00 245 282048 3165 3643573 8.5 09vas27 00345 0.003972 0.003 0.pc0189 0.0745 0.008578 GABT §.021528
137 138 5515846 5.56E+00 245 3049184 3185 39.35048 BS 105788 0.0345 0.004204 0.003 0.000205 00745 0009272 4187 0.023273
138 144 548503 5495400 24.5 3.012282 3165 39.91378 8.5 1.045077 Q.05 0.004242 0403 0.000202 0.0745 000918 0.987 0022902
13.9 $50 5396734 5.43E+00 24.5 2979308 318.5 30.48778 8.5 1.033837 0.0345 0.004185 0.003 00002 0.0745 G.00908 QBT Q02274
14 158 5.276679 5.34E+00 24.5 2.927837 3165 37.8203 85 101571t 0.0345 0004123 0.003 0.000187 0.0745 0.008902 LT 9.072M6
14.1 182 6231516 5.256+00 24.5 2.882589 3165 37.23835 85 1.000082 0.0345 0.004059 0.003 0.008194 0.0745 07.000765 4187 0.022002
14.2 188 5215827 H2E+00 24.5 2865897 3165 3702271 B85 0.994291 0.0345 0.004036 0.003 0.000183 0.0745 0008715 §.987 0021874
43 174 5207429 5.21E+00 24.5 2.859289 3165 38993735 8.5 o0.991998 0.0345 0.004026 0.003 0.000192 00745 0.008595 0487 BR824
4.4 180 5204808 5.21E+00 24.5 2850366 316.5 38.89829 4.5 0.990849 0.035 0.004022 0003 0000192 0.8745 0.00B6BS 087 2021001
14.8 186 5.203688 5.20E+00 245 288524 316.5 36.88503 BS 0890593 0.0345 0.004021 0.003 0.000%92 0.0745 0.008682 RI87 Bo21783
14.6 192 4906994 5.10E+00 245 279549 3185 3811318 8.5 0969854 0.0345 0.003837 0.003 0.000188 0.0745 0.0008584 {987 4021337
14.7 198 4.672607 4.83E+00 24.5 2645005 318.5 M.23115 8.5 091932 0.0345 0003731 0.003 0400178 00745 0.008058 H.587 D0O20225
4.8 204 4324259 4 .50E+00 24.5 24568004 316:5 3188250 B.S 0.B56246 0.0345 0.003475 0.003 0.000166 0.0T45 0.0UTSG5 4.48Y (gote83T
148 210 3929746 4.13E+00 245 2284224 316.5 28.25008 B.& 0.7U5547 0.0245 0003188 G6.003 0.000152 0.0745 0.006885 DABT 0017282
15 216 3.39020% 31.86E+00 4.5 2007997 316.5 2554004 4.5 0.896652 0.0345 Q.002828 0003 0000135 0.0745 0006106 9.187 8.0r15328
5.1 222 3.225928 1I1EHN 24.5 1.814927 3168.5 23.44589 8.5 0.826669 0.0345 0.002556 0003 0.000122 0.0745 0005519 0187 0413883
15.2 228 3185977 3.20E+00 245 1.75M18 3165 2285127 B.5 0608328 0.0345 0.00246% £.003 0000118 Q40745 0.005332 0987 2443340
15.3 234 2130845 3A5E+Q0 245 1727258 316.5 2231328 8.5 059925 0.0345 0.002432 8.003 0.000116 0.0745 0.005282 G487 44013184
15.4 240 3102854 A 12E+00 18 9.5 1708935 264 207 22.08957 9 8 0.593243 0032 0029 0002408 0003  0.0025 $.000%15 8082 00705 Q.nos2 4208 GH3E D.0505
158 246 3.079926 JO0GE+G0 19.5 1349917 207 14.32989 & 0.415359 $.028 0.002006 00025 7.56E.05 Q0705 0.00488 01835 0012703
158 252 2.991458 3.04E+00 18.5 1.325564 207 14077 & 0.407875 0028 0.001671 0.0028 T.42E-05 0.0705 0.004783 01835 2.042474
15.7 256 2875561 293E+H00 19.5 1.280974 207 13.59604 6 0.394148 0028 0.0018905 0.0025 TATE-D5 0.0705 0.004831 GBS D.012054
5.8 264 2755484 2.82E+00 18.5 1.228454 207 13.08¥12 8 0.378292 0029 Q001828 0.0025 B.A&BE-DS 04705 0504445 DB HOIEE9
1459 2T¢  2.636654 2.70E+00 19.5 1177729 207 12.50204 B 0.362378 Q028 0001751 0.002% B.59E-0% 04705 0004258 04835 011083
15 276 2511554 2.88E+00 195 112447 207 11.936608 8 0345891 0.026 0.001872 0.0025 6.3E-05 L0708 $.604085 24825 (H.070882
S4C50T.XLS tof3 Flrgctn
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Time Time Fiow Mean Cone. Mean Discharge Cone. Mean Bischarge Conc. Mean Distharge Conc. Mean Discharge Cone. Mean Discharge Conc, Mearns Discharge Conc. Khaary Disrharge
fhours}  {minutes} (ft*ys) Flow Conc. Ibs. mgh Cone, Ibs. mgh Conc. Ibs. mlt Cone. Ibs. meh Cone. ihs. gl Cong. tbs, hone, b,
16.1 282 2429296 2.4TE+(0 185 107476 207 t1.45145 6 0.331926 0.023 0.001504 40025 6.04E-05 0.0705  0.0008 00,1835 .EHHEH&
16.2 288 2370451 2 40E+00 185 1.047952 257 11.12442 6 0.322447 0.029 0.001558 G.0025 B5.B7E-05 0.0785 £.00378% L9838 G.o08882
6.3 2084 2327538 2.35E+00 3.5 1.025738 207 1088857 € 0.315611 0.029 0.00152% 0.0035 5.74E05 0.0705 0.003708 D835 0000682
t6.4 300 2.281862 2.30E+00 18.5 1606393 207 1068325 B 0.309659 4028 0.001487 0.0025 8563E-05 0.0705 0003638 G838 000047
165 06 2.262811 2.27E+00 188 0.952261 207 10.53323 8 0.305311 0029 0.081476 0.0025 S5.56E-05 0.0705 4003587 43838 0.009337
16.6 32 2.271943 2.2VE+CO 19.5 4.930085 207 1651024 6 0.304845 0.029 0.001472 0.0025 5.54E-05 0.0705  0.00358 QHE3S 009317
16.7 318 2788663 2 28FE+00 19.5  0.99574 207 1957036 & £.306381 0029 0.001481 0.0026 55705 00708 0.0036 D IB3S Doosyy
16.8 324 2303378 2.30E+00 19.5 1002602 207 10.64301 6 0.308493 0.028 0001491 0.0025 564508 00705 0.003625 BB 0009435
16.9 330 2.21349%9 2 E+00 13.5 1.008025 207 10.70057 & 0.210162 0.029 0.001498 0.0025 5B4EDS GUT05 0.003644 01835 1.00048¢
17 336 2.319055 232E+00 185 1011448 207 107363 & oM125 0.029 4001504 0.0025 5.66E.95 04705 0.003657 9.1838 £.009518
17.4 342 2302087 2.31E400 185 1009171t 207 1971273 8 0.210514 0.028 4001504 0.0025 565608 GOT05 0.003649 1835 5.0004597
112 348 2278057 2.29E+00 21 21 1.00021% 150 150 1061771 3 3 030778 0.026 0.026 0.00%488 6.002 0002 56E-08 2.058 0.059 0.003616 [P R BAEE 5505412
1.3 54 2.24931 226E+00 21 1.064519 150 7.60371 3 0.152074 002 0.001318 0.002 477805 0.055 0082981 0.163 (.008283
174 360 2217346 2.23E+00 21 1.058244 150 7.801746 3 0.150035 0028 0013 0.002 4.7TE-08 0.089 0.087951 T3 3008162
EER-) 368 2.184798 2 20E+00 21 1.035078 160 7.393398 3 0.147864 0.028 0.001282 0.002 4.84E-05 0.058 0.082908 {1162 4008004
1186 72 2.169537 2.18E+00 21 1.023834 150 7313403 3 0.146262 0.028 0.001288 0.002 4.59£-05 0.058 D.0U2676 2963 0.007947
177 378 2.163547 2ATE+OD 21 1.0%8838 150 7.277412 3 0.145548 0.028 0.001261 0.002 4.56E.05 0.083 0.002862 2483 0007908
7.8 384 21568978 2.16E+00 21 1015358 150 72596578 3 0145194 0.026 0.001268 0.002 4.55E-05 0.058 0.002855 0.363 0.007889
173 380 2.185386 2.16£+00 21 10144386 180 7.245972 3 0.144918 4.026 0.001256 0.002 4.54E-05 0059  0.00785 4183 D.OOTAY4
ta 386 2.152783 2.15E+00 21 1812978 150 7.235567 3 g.144711 4026 0.001284 0.002 454505 0058 0.002846 D183 0007883
18.1 402  2.058272 2 10E+00 2% 0.98044 150 7.067428 3 0.14134g G026 0081225 0.002 443808 0059 0.00278 .163  DOBOTER
18.2 408  1.921338 1.99E+00 2t 093502 150 6.67871% 3 0133574 G.026 0.001158 0.002 4.18E-05 0058 0002827 4183 Q007258
183 414 1.7795 1.85E+00 2t garetra 150 6.215557 3 0.12431¢ G026 0.001077 0002 2A9EN5 G059 0.0024485 9482 0008754
184 420 1.632624 tT1E+O0 2t 0802292 150 573086 3 9.114613 G.028 0.000993 0.002 J150E-05 2859 0002254 L83 0008227
185 428 1483348 1.56E+00 21 0732658 150 52332723 3 4104665 4026 0.000807 0.002 3.28E-05 G058 0.0020568 9483 D.005687
186 432 1.395832 1 44E+400 2t 0678925 158 4835178 3 0.096704 0.026 5000838 4.002 3.03E05 2088 6.001002 183 §.005254
187 438 1.231185 1.36E+00 21 084114 150 4.57957 3 0.091531 0.026 0.000794 G.002 2.87E85 4058 0.001801 LA8Y 0004878
ta.a 444 1272043 130800 21 061209 150 4372069 3 0.087441 0.026 ¢06bo758 0002 2748065 G059 0.00172 4483 D475
839 450 1.216763 1.24E+00 21 0585193 150 4179948 3 0.0835%9 0.028 0.904725 4002 282E-05 0.059 £.001844 0183 0.004542
13 455 1.163975 1.13E+00 21 9559783 150 3.988448 3 0073969 0.028 000089 0002 2851E-45 0053 0001573 D183 1.004348
19.1 462 1170862 1.47E+0 21 0548543 150 d.921021 3 0.07842 0.028 000068 0:002 24BE05 0.058 00015842 183 0.004281
19.2 468 1206424 1 198400 2t 0.558524 150 3.992314 3 0079846 0.026 0.000692 0002 28£-05 0058 0.00157 4983 5.004338
133 474 1.24756 1 23E+00 2t G.577005 150 4.121465 3 0082428 0.026 0.060714 0.002 288E-05 0.058 0.001621 2183 0.004479
19.4 480 1.29283 1276400 2t 0597322 150 4.266583 3 0085302 G026 000074 0.002 268805 0.053 0.00t478 0483 4n04a28
185 488 1.24109 1232E+00 21 0.618313 150 4.423687 3 G.088473 G426 0.000787 0.082 2.77E-0% 0.089 ©0.00174 2.183 04004807
198 492 1.288906 1.31E+00 21 0818391 150 4417077 3 0088342 0.026 0000766 0002 277E-05 0.059 0.001737 G483 G.0048
137 498  1.188873 1.24E+00 21 0.5826(1 150 4.161438 3 0083228 4026 $.000721 0.002 2.64E-08 0059 0001837 0BT GA04522
19.8 504 1.073585 1.13£400 21 0533385 150 1.809501 3 0075158 0.026  G.00066 0.002 2.29E-05 0458 0.0014889 0463 0.00414
18.3 510  0.964314 1.02E+00 21 0.400584 150 3432744 3 0.068855 0.0268 0.000595 4.002 2.158-05 G059 0.00138 GAST 000373
20 516  (.B45396 9.05E-01 21 0.4255t7 150 1.038407 3 0.080788 0.026 0000527 0.002 191056 4459 0.001195 BAEY 5.503303
201 522 0.732473 8.49E01 21 4385112 150 27508 3 0.055016 0.028 6000477 G002 1728408 4.089 0.00t082 {1383 DUH2eEY
20.2 528 0.774476 783601 21 £.268428 150 2.631689 3 0.652634 0.0268 0.000456 4002 1.85E-05 9.058 4001035 #1683 050288
203 534 0761781 7.88E-01 2t 038122 150 2.580142 3 6.051603 00268 0.000447 G.002 162E-05 0.05% 0001615 1683 D.002504
20.4 548 0.754066 7.588-01 2t 0356421 158 2545663 3 0050817 0.028 D.000441 0.002 16E-05 0.058 4001601 0488 0002767
205 546 0.748252 7.52E-01 21 0.35347% 150 2.524821 3 4050496 0.028 G.000428 0.002 158E-08 0.053 0.000993 0,183 0002744
206 5§52 0.76037% TASE-01 21 0.354959 150 2.535425 3 9.050708 0.026 0000439 0.002 1.55E-08 0.089 0.000997 G163 DOETSS
207 §58 0780737 7.71E-0t 21 0.362263 160 2.588304 3 0051766 00268 0.000449 0.062 1.82E-05 0.058 0.001018 0983 0.602813°
208 564 0.BD2966 T.92E.01 21 0372375 150 2.859628 31 0.0853187 0.026 0000461 0.062 18FE-05 0.059 0.001048 0483 2.002489
20.9 570 0.826502 B.15£.01 21 $.383151 150 27361 3 0.054736 0.026 5000474 0.002 172E-08 2459 0.001075 L83 DDGR9T4
21 &76 OG.B51284 8.18E-01 2t 83894512 150 2.817942 3 0.058359 0.028 0200488 0.002 1.77E05 0.059 0.001108 £.163 0.003082
211 582  0.84873 BS0E-01 21 839974 150 2.855172 3 0.057163 0.028 0.000495 Q002 1.79E-05 0056 0.001123 2483 2003103
2t2 585 0831653 BA40E-01 2t 0.295106 150 2.82220t 3 4056444 0.028 0.00848% 0.002 1.7TE-05 0088 0.00tH4 0,183 0.003087
2t3 584 0812001 8.22E-01 21 0.388472 150 2.760515 3 0.05521 0.026 0.000478 0.002 t73E.08 0.058 0601088 0.483 0063
214 500 0.780245 8.01E-01 21 0.376738 150 2.89097 3 4053818 0.028 0.000488 0.002 1.89E.05 0.058 0.001058 Q8T D00
215 606 0.767154 TT9E-O1 21 0.366191 150 2.815851 3 0052113 0.028 0.000453 0.002 184808 0.059 0.001028 CAEY 000842
216 812 0.74293 7.55E-01 21 0.355068 180 2.536186 3 050724 0028 000044 0.002 1.58£-05 0089 0.000998 D483 H002758
217 618 0718318 7 MEH 21 0.M2583 150 24584168 31 4046083 G028 0.000425 0002 1.54E-08 0.059 0.000965 0483 B.002087
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Conduit C5Q 1007 CBOD CBOD  CBOO S8 88 85 TKN TKN TKN Cu Cu Cu Cd Cd Cd Pb Pb  Zn Zin &
Time Tirne Flow HMean Cone. Mean Discharge Cone. Mean Discharge Cone. Mean Discharge Conc. Mean Discharga Conc. Mean Discharge Gonc. Maan Discharge Cone, Hapn Discharge

thours)  (minotes) (R 37s) Flow Conc.  ihs, mgl Cone. ibs, mgl Conc.  |bs it y) Cone.  bs, mgh Cane. by, Cene. ihs. moh Lo, s,
218 624  0.68328 7.06E-01 21 0.331909 150 237078 3 0.047416 0.028 0000471 0.002 14BE-05 0.059 0.000533 5,183 D.002576
219 830 066817 681501 21 0.320118 150 2.28B8554 3 D.04573% 0.026 D.0003%6 0032 143505 0059 0.000899 3963 0.00248%
2 6368 084308 6.56E-01 21 0308314 150 2.202243 3 0.044045 0.026 0000382 0.002 1.3BE.95 0059 0000866 $.15% 4002393
221 642 0518027 £31E0¢ 21 0296524 150 2148028 3 0.042351 0028 0900387 0002 1.33E08 0.058 0000833 8183 DO02302
222 848 0.5933585 G.06E-01 21 0.284834 150 2.034534 3 0.040691 0.026 0.000353 0.002 1.286.05 0058  0.0008 U453 2002211
23 654 0569167 58101 21 0273148 150 1.952472 3 0038049 L0626 0.000338 0502 122608 0059 DL0GTES 4163 0002122
224 660 0.5445451 557E.D1 21 026208 150 1872 3 0.03744 0.026 0.000324 L4602 147E05 0458 0000735 0483 G.002034
225 666 052215 534501 21 0281025 150 1.793034 3 0035881 0028 0.000311 £.002 112605 0.059 0.000704 {983 0.001948
226 672 0.453312 5.08E.01 21 0.238%6 150 1.708474 3 0034129 0.026 0.000296 0002 1O7EDS 0059 0.000871 0443 0401854
227 678 0482831 4.78E-01 21 0.224959 150 1.50B849 3 0.032137 L.026 0.00027T9 0002 1.01E-0% 0.058 0.000832 DB p801748
228 B84 0431403 44T7E-01 21 0.210261 150 1501868 3 0.030037 0028 000026 0.002 SA42E-06 0.059 0.000891 0483 0801632
229 630 0.399703 4.16E-0Y 21 0.195418 150 1.305842 3 0027817 0.026 0.000242 0.002 8.75E-08 0.089 0.000549 GHS BO0I5EY
23 B96 0.367791 3IB4E-01 21 0180481 150 1.285008 3 002578 9.026 0.000223 0.002 8.08E-D6 0.058 0.000507 B.H83 G.001401
231 702 0.336689 3.52E-0f 21 0.185644 180 1.183174 3 0.023883 0.026 £.000205 0002 7AZE-08 0.058 0000455 G183 0081286
232 708 03066145 3.23E-01 21 0iB3 150 1.083788 3 0.021676 0.026 0000188 0.002 6G.BEDS 0.059 0.000428 L4 4001178
233 T14 0277294 293801 21 0.137768% 150 0.884034 3 0.019681 0.026 0000171 0002 B17E-CR 0058 0.000387 163 0001069
234 720 4.245688 2.61E-01 21 0122969 150 0.878347 3 0017867 0.026 ¢.000152 0002 5.51£-08 0.059 0000345 9183 D.000954
235 726 02138768 230501 21 0.108057 150 0.771837 3 0.015437 0026 0.000134 G002 4 B4E-08 0.059 0.000304 0163 0.000838
238 732 0.182167 1.98BE-01 21 0.043122 180 0685155 3 0.013303 0.026 0.000145 9.002 4.17E-06 0058 0000262 2153 0.000723
237 738 0.150644 1.66E-01 21 0.078254 150 0.558856 3 0011178 0.026 96UE-0S 0.002  3.5E-08 0.056  0.00022 0183 2.000807
238 T44 011983 135801 21 0083597 150 0.454261 3 0.009085 0028 7B7E-05 0.002 2.85E.08 0.058 0.00847% 0183 0000494
238 150 9.01E-02 1.058-01 21 0.04835 160 0.352503 3 000705 G026 B.11E-08 0.062 221E-068 0.05% 0.000139 4983 Q000383
24 156 6.14E-02 7.57E02 21 0.035608 150 0.25434 3 0.005087 0.028 441E-05 0.002 1.58E-08 0.088 00004 D183 D.OUDIATS
24094972 762 3.50E-02 4.B2E-02 21 0.022662 150 0.161875 3 0083237 0.028 281E-05 0.062 1.0%£-08 0.069 837805 Q483 000178
24.19972 768 1.25E02 23TEH2 21 0011168 180 0.079757 3 0.004595 0.028 t1IBELS 0902 SE-O7 0059 314805 G463 DETEOS
24294972 774 188E-03 7Y.OTE-03 21 0.003327 150 £.023764 3 0.060475 0.026 412808 002 1.48847 0058 838506 (.183 Z.58E-05
2439972 T80 3B0E04 1.01E-03 21 0.000475 150 0.003395 3 6.79E-05 0.026 5.88E-07 ¢.002 2.13E-08 0.059 1.34E-06 8483 349608
2449972 786 1.28E-04 243E-04 2t 0.000114 150 0.000818 3 183E-05 0.0268 141507 0.002 511609 0.058 3E07 0.183 888E47
732 §29E-05 21 2.56E-05 150 0.00021¢ 3 4.22E-08 44026 3B8ELS 0.002 1.328.08 LO59 8IELE DB 230807
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Condyiit C80C 1609 - S4CE09.XLS

Summary Stalistics

Tolat Discharge
Volume  Duration <Bon 58 TEN Cu Co Pb Zn
(<} {he} {tbs} (ibs) {ibs) {ibs} {tbs} fibs} {tbs}
2.93E+04 870 52340 4898113 14.47% 0.063 0.003 0.137 0.340
Conduit CSO 1009 CBCL  CBOD  CBOD 58 TN Cu Cu Cu Cd Ca Cd #b Py PO 2 In
Time Time Flow Mean Cone.  Mean  Distharge Conc. Mean Discharge Cone. Mean Discharge Cong. Mean Discharge Conc. Moan Discharge Cone. Mean Discharge Cone, fman Discharge
{hours)  {minutes) (#83s) Flow Cong. fos. mai Lonc. Ibs, s, mga Conc. ths. _tgh Cong. ibs. Cong, s g s, e,
12.6 0 5.45E.03 108 4.5 300 s 29 245 0.05t 00525 0.003 0003 0435 0112 9227 D238
127 6 407602 2.31E-02 94.5 0048829 3775 0.195058 245 0012659 005256 21E-05 0003 328E06 0.412 B.YYE-D5 0238 0000123
128 12 0.108114 749E-02 4.5 0.158517 377.5 0633228 245 441087 0.0525 88tE05 G003 1.06E.05 6.112 0500188 0.238 o009
129 18 6.176838 t43E01 8t 765 0.302683 385 334 1.20865 20 17 6078442 0.054 0.054 0.000168 0003  0.0035 2.03E-05 0.089 0093 0000358 G240 02445 Q000762
13 24 D.25707T% 2147601 765 037167 334 1822718 17 0.082593 0.054 0.000262 0.0035 2HME-DS 0083 $.000452 0.544% D.001188
131 30 0366658 3.12E8-01 72 765 0534293 303 289 2332732 14 125 0.118732 G054 08485 0.000377 0604 00035 4.19E-08 4087 04905 000065 B4 033 Q.Ue1708
13.2 36 0.503093 4.358.01 76.5 074502 288 2914521 125 0121735 0.0485 0.000472 0.0035 584E-05 0.0965 0.000861 0.23  G.00824
133 42 0684698 5.94E-01 785 1017401 289 3843518 125 0.166242 0.0485 Q.000645 0.0035 7.97£-.05 0905 0.001204 0.2 0403098
13.4 48 0.906831 796EM 45 41.5 1.363044 275 280 5142278 " 85 022272 0.043 0.042 0060864 0.003 0.003 0.000107 0.084 0.089 0001842 Gl 214 0.004008
135 54 1190563 1.05E+00 415 0.974485 26 6.105208 9.5 0223075 0.042 0.000988 0.003 6.55E.05 0.089 0002325 L2114 D.005028
128 B0 1.412573 1.30E+00 38 40.5 1208577 245 2365 7.578073 & B85 0278891 0.041 0.84 0001224 0.503 0.003 B13E0S 0114 0.092 0.002888 O.he .8 0.008237
137 66 1579711 1.50F+00 40.5 1.356896 2365 7.9 85 0284781 004 0.00134 0203 912£05 0.092 0003082 G484 00065
138 72 1694878 1.B4E+00 405 td84e4 2385 BET1141 85 0311848 0.84 0001487 0003 9.98E-05 0092 0.003373 184 0007133
13.9 78 1770718 1.73E+00 405 1.671525 2365 817693 8.5 0.320826 004 0.001552 0.003 0.000106 0092 400357 G484 0007528
14 B84 1824426 1.BOEW0 40.5 +.830271 2305 951998 8.5 0.342156 0.04 000181 0.003  0.00011 4.082 0.003703 D484 0.00T8OS
14.1 90 1.866518 1.856+00 43 37 18733 228 2085 8773859 g 8.5 0.351273 0.039 0038 0.001853 £.003 0.003 0.000112 0.07  0.0885 0.003802 8.98 DTS 0008017
14.2 96 1.899828 1.BAE+OO 37 1.568309 2085 12,5879 85 0.356844g 0.038 6.001802 0.003 0.000105 £.0685 0.002889 LATE 400738
143 102 1.924685 1.91E+00 37 15844 2885 1278234 8.5 0.3638966 0.038 0.001627 0.003 0.000106 4.0885 §.002833 LTS 0007484
144 108 1.544073 1.93E+00 7 180274 298.5 1243021 85 0368197 0.038 0.001848 0.003 0.000108 00685 0.002467 2375 4007584
145 114 1963077 1.95E+00 37 181884 VG5 13.0584g 85 037185 0.038 0.001662 04503 0000108 0:.0685 0.002997 G476 H0076e56
146 120 1.563523 1.98E+00 at 24.5 1837460 364 3165 13.21039 ] 85 0378175 0.037  6.0345 0.001682 0.003 0003 0.00011 0.087  0.0745 0.003032 AR Q987 Q007745 -
147 128 1.98516g 1.99E+00 24.5 109633 316.5 14.08529 8.4 O.arsare 0.0345 0001535 0.003 7.32EG5 0.0745 0.003315 D187 4008322
148 132 1.928068 1.96F+00 245 1073472 MBS 13.86751 8.5 0.372429 0.0245 0001512 0.003 7.21E-05 0.0745 0003284 0187 0008193
14.9 138 1.8B83753 1 90E+00 245 1.040186 3185 1343724 85 0.350074 0.0345 §.001485 0.003 B93E-05 0.0745 0003163 Q487 D.00rEE
15 144 180933 1.B4E+00 24.5 1.007594 3185 13.01648 B85 0.MabTa 00345 0.001418 0.003 6J7E-D5 0.0745 0.0(3064 $.487 0007681
15.1 150 +.770547 1.79E+00 24.5 0982028 3165 12.68617 8.5 0.340703 0.0345 0.001383 0.003 68805 00745 002086 GE7 0001485
152 156 1782864 1.78E+00 24.5 0874785 3185 1259238 8.5 03389184 00345 0.001373 0.003 6.55£.05 0.0745 0002964 H187 00744
15.3 162 178681 1.78E+00 24.5 0879227 3165 12.85001 85 0.339732 06345 0.001379 0.003 6.58£-05 20745 0.002978 .18 0001474
154 188 1.784435 1 79E+00 24.5 0979658 65 1265558 85 6.330881 0.0345 0.00138 0.003 8.5BE.05 0.0745 0.04297% D487 BD07477
15.5 174 1749608 1 TTE+00 245 0059452 316.5 1252374 85 0.336341 0.0345 0.001385 0003 85105 0.0745 0.002948 Ui8F S.007399
156 180 1782745 1.77E+00 24.5 (968980 3185 1251775 8.5 033318 0.0345 0.001364 0.003 B.516:05 0.0745 00072047 G387 6007398
157 186 1.958207 1.87E+00 245 1.026211 3185 13.25897 8.5 0.356033 0.0345 0001445 0.003 6.89€-05 0.0745 0.003121 0467 D.007833
15.8 192 2057688 201E+00 245 1101833 65 142312 8.5 0382153 0045 $00155t 0003 TAEDS 00745  0.00335 4187 0.008408
t5.8 198 2212044 213E+00 245 1171285 3185 1533084 8.5 0406357 0.0345 0.001848 0.003 7.87E-05 00745 §.003562 D987 L.00804
18 204 271023 246E+00 24.5 1.358269 6.5 1744328 85 ¢.458481 4.0345 0.001901 0.003 9.07&-05 ¢.0745 0.004106 0487 Q010308
16.1 210 2.881762 2.69E+00 245 1473635 318.5 19.03856 85 0.511261 0.0345 0.002075 Q003 98E05 0.0745 0.00448¢ 0387 4011248
162 218 1.528327 2.08E400 245 1148089 3165 14.84151 8.5 0.398587 0.0245 0001618 0003 772E-05 0.0745 0.003454 0.187 4008789
183 222 1820305 1.67E500 245 0.918042 316.5 11.85861 8.5 0.318504 0.0345 0.001293 0.003 61YE05 0.0745 0.002782 0487 D.007007
16.4 228 1682724 1.76E+00 245 0.963688 3165 1244927 85 0334341 0.0345 6001357 0.003 847E-05 0.6745  0.00263 £.3197 D.O07IES
165 234 1458137 1.57E+00 245 086379 3185 1115874 8.5 0.209682 0.80345 0001218 0003 58E-05 0.0745 ©.002827 EHF 0.006593
166 240 1.279525 13TEH0 18 19.5 0.750442 2684 207 9.694485 g 8 0.280357 0.032 0.028 0.001057 0.003  0.0025 504E-05 0082 00705 0.002282 G4 D8NS V05728
167 246 1138997 1.21£400 185 0527811 207 5.000795 8 0162342 0.028 0.000785 00025 295E-05 0.0705 0.001908 D183 4.006965
6.8 252 1.059008 1.10E+00 185 0479464 207 5.089696 8 0.147527 0.029 0.000713 0.0025 2.88E05 0.0765 0061733 21035 B.004512
t6.9 258 1.0165 1.04E+00 19.5 0.453185 207 4.810419 8 0.138432 0.028 0.000874 0.0026 254E-05 0.0765 0.001838 29838 Q004204
17 264 0.582814 1.00E+00 185 043652 207 4633829 8 0.134314 0.028 0.000848 00025 2.44E-05 0.0705 0.001578 9835 2004108
171 270 0855407 9.69E-01 19.5 0.423181 207 4492232 6 0.1302% 0628 0.000629 0.0025 237805 00705 $00153 01835 0.003082
172 276 0.930533 943E-03 19.5 0411767 207 437106 8 p.125897 0.029 0000612 00025 231E-05 0.0705 0.001489 01838 0003875
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Conduyit LSO 1009 CBOD  CROD  CBOD 85 58 4 TKN TKN TKN Cuy Cu Cu Cd Cd [of] Pl Pb Pb n
Time Timg Flow tean Conce. Mean Disehiarge Cone. Mean Discharge Cone. Mean Discharge Song. Mazn Discharge Conc. iMean Discharge Cone. Magn Discharge Cong. Hhoan Digcharge

{hours) _ {minutes) (A*¥s) Flow Cone.  ibs. mgi Conc. ibs. mgd Cong. Ibs, Canc. s, Cone, ihs. Gone. thy. _mgh Come,  hy,
17.3 282 0.506043 218601 185 0400988 207 4.256649 B 0123384 0.028 0000636 Q0625 224E.05 00705  0.00145 09838 0003773
17.4 268 0.881642 BO94E-O1 9.5 0390314 207 4.143332 6 0120087 0.029 000058 00025 218805 04705 0601411 0835 0003873
175 284 0.B57563 8.70E-01 195 D.argr29 207 4.030972 6  0.11684 0.02% 0.000585 00025 21A3E-L5 08705 0001373 GAE35 B.003573
178 300 0.B3BSE1 BATE-OY 18.5 0.369888 207 3.826486 6 0.11361¢ 0.028 0.00055 00025 2.07E-65 0.0705 0001337 D4835 0003481
1T 306 0817382 B2TE-01 195 0351113 207 3833358 B8 0111112 0.028 0.000537 00025 2 02E-05 00705 0001306 @838 1003388
178 312 0.B00548 8.09E-01 185 035328 207 3.74%885 6 0.105682 0029 0.000525 06025 148E-05 Q0705 0.001277 O3S 8003324
17.9 318 0788118 7.94E-1 185 0.346861 207 3.6B2062 6 0.166726 0.029 0.000516 9.0025 194E-05 0.0705 0001254 935 0003264
18 324 0777935 7HIEH 19.5 0.341924 207 3.829657 6 0.105207 0.029 0.000869 Q0025 1EDS 0.0705 0.001238 DE3E DO03M8
8.1 330 0766156 7.72E.11 185 0337128 207 3578752 & 03103732 0.029 0.000501 0.0025 1.B9E-05 0.0705 0001218 0B ooa3172
82 336 0.743223 7 55E-01 195 032955 207 3498301 5 01014 0028 000048 0.0025 1.84E-05 00705 0.601194 {1835 H00%101
183 342 0.704572 7.24E-01 195 03847 207 3.356283 & 0097283 0029 0.00047 00025 1.7TE-05 00705 001143 £.9835 0.002975
184 348 0.646617 B.7BE-M 21 21 0295121 150 180 3.132823 3 3 0090808 0.026 0.28 0200438 0002 0802 1.65£-05 G059 0.058 0001067 & 153 0483 G0y
185 354 0.57957 613601 21 0.26836 180 2.058716 3 0041194 0.028 0.000357 0.002 1.28E-05 9.058  D.O0DAY 3383 0.002238
18.6 380 0.512033 S46E-1 21 D.256668 150 1.833346 3 0.036667 0.026 0.000318 8.002 115605 0.089 0.000721 0482 L001992
18.7 366 0.44B17 4 BOE-01 2% 0225172 150 1.612859 3 0.032253 0.026 000028 0.002 1.01E-05 0.053 0.0¢0634 0.183 2001752
18.8 372 0390363 4.48E41 21 (.197164 150 1.408316 3 0.028156 0028 0.000244 0.002 B83E08 0.052 0.000554 GHEE D0183
18.9 378 0.338745 365E-01 21 0171435 150 1.224537 3 0.024481 0026 0.000212 0.002 7.8BE-06 0052 0050482 Q483 Bo013
18 384 0289053 3. 14E-01 21 0147614 150 1.054386 3 0021088 0.028 0060183 0002 661E-06 0058 0.000415 #1683 0.001148
181 39 0246096 2.6BE.01 21 012583 150 0898782 3 0.017876 0.026 4.000156 0002 5.64E-06 0.658 0000354 {1483 D.000877
182 396 0210485 228E-01 21 0.10735¢ 150 0.76679Q 3 0.015336 0.026 0000133 0062 4B1E-06 0.058 0.000302 163 5.000833
19.3 402 0.184811 1.88E-01 21 0.092941 150 0.663865 3 0003277 0026 00001156 0002 4.16E-08 0058 0.000261 A8 hAtoT2t
164 408 0187848 1.78E-01 21 00828674 150 0.581954 3 0011838 9.028 0500103 0602 ITIE-D8 0.058 0.000233 {183 D.000643
145 414 0.150846 1.58E-1 21 0.074887 150 £.534008 3 0010658 0.028 $27E-05 04602 33606 0058 000029 DAY 4000581
186 420 0137151 14E0t 21 DOBTTIT 150 048369 3 0.008674 0.028 B.38E-05 0402 ADIEDS 6.059 000019 453 D.000526
19.7 426 012425 1 MEM 21 DO61456 150 04354 3 0.008781 0.028 ?61E05 0.002 2.758-08 0889 0400173 DAS3 BOD04TT
148 432 0.108283 1.16E-01 21 0.054676 180 0.390556 3 0.007841 0026 BITEDS 9002 245¢-06 0055 0400154 G183 DO00454
189 438  B.92E-02 9.88E.02 21 0.046443 150 03738 3 0.066635 0026 ST5E-05 0.002 2.08E.08 0.5  0.00013 4483 400038
0 444 B82E02 7.77E-02 21 0.036555 150 0.261104 3 0065222 D026 45305 0.002 1.64E-08 0.058 0000102 Q.9853 0000284
20.% 450 4.T0E-02 58BE-02 21 0.026623 150 0190168 3 00036803 0.028 3.3E.08 0.002 118E-08 0058 7.48E-05 4383 0000207
202 456 2.54E-02 162602 21 0017016 150 0.121545 3 0.002431 0.026 2 11E-95 0002 762807 0.059 4.78BE-05 0463 H.000132
203 462 1.1BE-02 1.86E-02 21 0.008748 150 0.062629 3 04801253 0.026 1.09E-08 0062 3.93L-07 0.068 2.48£.9% 3,483 851505
204 488 527603 859503 21 0.004041 180 0.028B67 3 0000577 0026 5E06 Q002 18E-07 0.058 1.14E-85 D153 A 4E0S
20.5 474 2.57E-03 392603 21 0001042 156 0.013157 3 0000283 0.028 228E-0B 0602 B25E-08 0058 548£-.08 G468 143508
pioR- 480 1.91€-03 2.24E-03 21 0001052 180 0.007512 3 000015 0.026 1.3E-08 0602 4.71E-08 0488 295608 0.98% 8 4nE-06
FiiNa 488  2.25E-03 2.0BE.03 21 4000877 150 0006878 3 000044 0.026 1.21E-08 0002 4.3sE-08 04059 2.75E-06 $.183 750608
08 482 ADSE03 264E03 21 0001243 150 0008882 3 0000178 0.026 1.54E-08 0802 557E-08 0459 349E06 D483 BESE-DS
209 458 3.65E-03 3.35E.03 21 0.001574 150 00114 3 0.000228 0.026 1.95E-08 0402 705808 0059 4.42E-08 0383 133805
21 504 3IB4E-03 365E-03 0061714 150 0.012246 3 0.000245 0028 212808 002 T6RE-GB 0.058 4.82E.08 GUE3  1398-05
211 510 2.87E03 1306-03 21 0.001553 150 0.01108 3 0.000222 0028 1926486 0.002 B5.95E.08 0.058 4.38E-08 B85 13EDS
212 516 1.91E03 2.44E.03 21 0001146 150 0.068143 3 0.000184 0.026 1.428-08 0.002 5.13E-08 0.05% 322608 .98 BR0E-08
213 522 7.92E-04 135E-03 21 0000634 150 0.004532 3 9.06E-05 0.026 7.88E-07 0.002 2.84E-08B 0059 1.78E-06 D63 492806
528 396604 2% 0.000186 186 000133 3 266E-05 0028 2.ME07 0.062 8.34E.08 0.059 523807 183 1 ABE06
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Conduit C30 1033 - S4C5033.%L8

Summary Statistics
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Total Discharge
Volume  Duration CBOD 88 TKN Cu od b Zn
{ch) {hn) {ibs) {lbs) (les) {lbs} {ibs) (ibs} (os)
tHTE+O4 1140 21835 187990 5772 G028 0.601 0.054 0.135
Conduit £50 1933 Caon CBOD  CBOD 83 TKN Cu Cu Cu Cd Cd cd £ Ph Py In n
Thne Time Flow Mean Cane. Mean Discharge Gone. Mean Discharge Cone. Mean Bracharge Cong. Mean Discharge Gonc. Mean Drscharge Cone. Maan Discharge Cone. Flaan {eacharge
fhowrs}  {minutes} (MA3/s) Flow Cone. ibs. mpi Caonc. ibs, Ibs, i Cone. ibs. gh Conc. ths. myh Conc. Tos. oA Cane, ik
t2 0 +70E-03 08 945 90 3715 23 245 0851 00525 0.063 0.002 6.135 2112 LAWY DM
j2.1 6 142E-02 7.98E-03 94.5 G016847 775 0.087294 245 4004368 0.0525 9 36E.05 0.003 1.42E406 412 2E05 Q3 4 24E05
12.2 12 402802 272802 945 0.057616 3I7r.S 023016 24.5 0014938 00525 3.2E05 0.003 3AE7E06 .12 6.83E.05 023 BO00148
t23 18 9.32E-02 B.6TE-02 &1 765 0.141149 365 334 O%eass 20 17 0.036584 054 0.054 7.84E-08 0003 00035 HA4ABE-08 (689 0.023 0000167 0248 02445 4000385
124 24 9.176408 t.235£.0t 76.5 0.230905 334 1.0081358 7 0051312 0084 0000163 0.0035 t81E05 0.083 p.0op2at G445 8.000738
t25 3¢ 0254048 2.15E-01 72 76.5 0.368705 303 288 t.BO9TT1 14 2.5 0081934 0.084 0.0485 0.00026 0.004 0.0035 289€-05 0097 00805 0.000448 B 423 1.003178
2.8 35 0.340497 2.97E.0¢ 76.5 0.505255 289 1923851 2.5 0.083212 0.0485 0000323 0.0035 I89E-05 0.0805 0.000602 5.23 Q001834
27 42 0.409065 3.75E-01 76.5 0642024 289 2425461 125 0.104007 00485 0800407 0.0035 50305 0.0005 0.00075 433 630183
28 48 0440648 4.25E-01 45 415 0727818 275 265 2.748535 11 9.5 0.118925 0.043 0042 Q.000461 2003 0003 S57E05 0084 0.089 0.000861 .32 DAL (002188
129 54 (.456408 4.49E-0% 415 0416828 260 2611454 9.5 0085418 0.042 Q000422 0003 28E-05 0.098 0.500904 L2214 0.00214%
13 50 0.468161 463601 38 40.5 04anery 245 2385 2694458 & 8.5 0.098451 0041 0.04 0000435 2003 003 289E-05 0.144 0092 8001028 208 84 D228
124 86  0.456809 4.78E-01 40.5 0.433439 2365 250142 85 0090981 0.04 0000428 0403 2.94E-08 2092 £.000985 B84 0.002077
1.2 72 0549213 SABE-O1 405 04698 2365 2743308 8.5 0.0086 004 0000464 0.003 216E-05 0.092 So05067 D4 D0ORRS
13.3 78 0655248 BOZEQM 40.5 0.646181 2385 2189428 6.5 0.114631 0.04 0000538 Q092 367605 0892 0001241 f.194 (.002816
134 B4 4.781545 7.180-04 40.5 0851535 2365 1.B04844 458 4136742 0.04 0.000643 2603 4.38£05 0492 006148 438 Dot
138 9¢ 0923669 £.53E-01 43 37 Q.7713285 228 2985 4515425 ] 85 0.162288 0.039 0.038 0.000784 0.003 .00 5.19E-05 507 00685 0001757 .48 GA7E D.O03TD4
13.6 96 1.085725 9.55E.0t a7 gAz4159 2985 00489 45 0.1893M 0.038 0.000848 0002 554805 0.0885 0001526 #.ATS 0.003858
137 102 1.120088 1.09E+00 37 9.905655 2985 7.306435 8.5 0208058 04538 0.00093 0.003 B.08E.05 0.0885 3001677 G5 5.004284
3.8 108 1104073 111E+00 37 0.921542 298.5 7434602 8.5 0.211706 0438 0.000%946 0.003 B.19E.05 0.0885 0001708 2478 0004358
138 114 1.064935 1.00E+00 37 0.898568 2885 72409267 8.5 0.206428 G038 0.000823 0.003 804E-05 00635 0.001664 D478 (00425
14 120 1.021087 1.04E+00C 31 245 086418 368 3165 971919 & 85 0.19853 0.037 0.0348 0000688 0.803 0.003 581E.08 0087 00745 00018 &1F 4187 0004087
14.1 128 0.979387 1.00E+00 245 0548787 3165 7.088168 85 0.190288 Q0345 0.000773 0003 363005 04745 0001668 5487 0004188
14.2 132 0.856879 9.68E-O1 245 0831181 145 6561086 8.5 0.1042687 0.0345 0.000748 0.003 ISTE-O5 00745 0.0016156 4187 0004084
14.2 138 0.850473 9.54E-01 245 082205 85 6759541 85 0181536 0345 0.0006737 0083 3.52E-05 00745 0.001591 GARY DO03d
14.4 44 0949985 9.50E-01 248 0521332 MBS A1MT58 8.5 Q18087 0.0345 Q.000734 0003 38E-05 40745 0.001585 4,187 0003979
14.5 150 950708 950801 245 0.521384 8.5 6.738561 8.5 0.180892 006345 QO0LTM 003 35E-05 40745 0.001585 487 D.o0398
146 156  0.945904 D48E-01 245 0:520299 6.5 8721415 8.5 0180512 Q0345 0000733 0003 25E-05 Q0745 0.001562 0.387 0.0039714
47 162 0901581 D.24E-01 245 0506933 MBS 6548749 85 0175878 0.0345 0.000714 G003 J41E0H Q0745 0.001541 4187 0.003869
4.8 168 0829919 866E-01 24.5 Q475082 6.5 81374 85 0164828 0.0345 0.000669 0003 349E-5 Q0745 0.001445 D487 D003626
14.9 174 0740441 789E-0t 245 0432973 316.5 5.593301 &5 0150218 0.0045 000061t 0803 2.91E-05 0.0745 0001317 D487 DO03505
15 180 0.668848 T.08E-0t 245 0.08824 3165 501540 85 0.134895 0.0345 0.000547 0003 2B1E-05 0.0745 0.001181 0987 DRSS
15.1 186 0.588708 6£.28E.01 4.5 0344422 3105 4.445367 a5 0.110493 0.0345 0.000485 002 2.ME05 0.0745 0.001047 8387 4002629
15.2 192 0534943 5.62E-01 245 0.308238 316.5 3961928 8.5 0.10654 0.0345 0.000434 0.003 2.07E-05 0.0745 0.000937 3187 Go02353
15.3 198 0509668 5.22E-01 245 0286556 385 3701832 85 0009417 0.0345 0.000404 0.003 193005 0.0745 0000871 D87 0p2187
15.4 204 0484197 S0ZE-01 245 Q275379 3185 3557441 8.5 0.085539 00345 0000388 0.003 t85E.05 0.0745 5.000837 LIB7 4082102
185 210 90.481221 488601 24.5 0267578 3185 3.456669 8.5 0.092833 20345 0000377 0003 1.8E.08 0.0745 G000H14 .487 BO8R042
5.6 218 0467508 4.74E-01 245 0280278 3165 1.362368 a5 00903 G.0345 0.000367 0.003 1.75E-05 040745 Q00079 987 Q987
5.7 222 0444144 4.56E-0t 245 0250104 3185 3.230939 85 0086171 Q0348 ¢5003S2 0.063 1.6BE-05 ¢.0745 0.000761 0.987 D.001509
15.8 228 0411838 428E-0 245 0234833 3165 3033737 85 0.081475 0.0345 0.000331 0003 158605 0.0745 0.000714 4187 poiTeR
159 234 Q.37ATEE 1.94E-0 24.5 0216356 MBE 2704065 &5 0.075062 00345 0.000205 0003 145605 0.0745 0.000658 H447 001451
16 240 0.343838 3600t 18 195 018782 264 207 2552827 g 8 0.088562 0.032 0.029 0.000278 G003 00025 1.338.05 0nB2 00795 0.000801 DI04 09835 DROIS08
16.1 246 0.313286 3.268E-01 18.5 0143429 207 1522559 8 0.044132 0.029 0.0002t3 Q0025 B.OIELE 0.0708 0000518 L4835 500135
16.2 2 0291752 3.038-01 195 0.132101 20T 1.4023 8 0.040848 0.029 0.000198 00028 T 4E-DE 0.0705 0.000478 D836 0.001243
8.3 258  0.279468 2 B6E.01 18.5 0.124717 207 +.323821 4 0038075 0429 0.000185 00025 8.98E-06 0.0705 0000451 NS DO0H1T4
184 284 0271524 275601 185 0.120301 207 1.2T704 6 0.037018 2029 0000178 Q0028 B.73E-08 0.0705 0.000435 DS G032
165 270 0.264868 2.68E-01 195 0117113 207 1.243187 8 0.038035 3028 0.000174 00025 856808 0.0705 9.000423 $.48358 QR0N192
6.8 278  0.258738 2B2E-01 19.5 0.114321 207 1213585 & 0035178 Q028 000017 0.0025 8.4E-08 Q.0708 0.000413 L4838 (801078
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Conduit CS0 1033 CHOL  CBOD  CBOD 88 55 55 TEN TKN TEN [=7] Cue i Cd =+ Py Ph n Eo] in
Time Time Flow Mean Cone. Mean Discharge Conc. Mean Discharge Cong, Mean Bischarge Cong, Haan Discharge Conc, Mean Discharpe Conc. Mean Discharge Cone, Maan [hscharge

(hours)  (minutes) (f1A3is) Fiow Conc. ibs. mgh Conc. ibs. mgh Cone, ibs. Conc. ibs. mgh Cong, ibs. 1ie%) fsone, ibs, rrgh it Ihs.
224 624 3.B4E-01 349E-03 21 000184 150 D077 3 8.000234 0026 2038908 0.002 732£48 0.06% 461506 Q383 17E-05
225 630 4.33E-03 3.99E-03 21 D.oo187s 150 0013394 3 0000268 0028 2.328-06 0002 BAE-08 0.059 527£08 G983 148505
28 836 S5.16E-53 4.75E-03 21 006244 150 0015954 3 0000318 0026 2.77E-08 0.002 1EGT 0053 628506 0483 1 Y3E05
227 642 5.90E.03 $53E.03 21 0.002601 158G 0.01858 3 0000372 0026 3.22E-06 0002 418897 0059 7.3E.08 G463 2O2E-05
228 648  6.3BE-03 B.14E-03 21 D.oo2687 150 0.020824 3 0000412 0.026 357E-06 0002 1.29€-07 6.059 B11E06 D483 24E05
228 654  6.70E-03 B.54E.03 2% G003877 150 0024977 3 Dob044 0.026 3BIENE Gooz2 1.386.07 D058 BB4E-0B G163 230E05
23 660 B.925-03 6H1E03 2t 0.003204 150 0.022888 3 0.000458 0.026 JSTE-0B 0002 1.44E-07 0.058 9E-08 D183 2.49E-08
231 666 6.95£-03 6.94E-02 21 0.003263 150 0.02330% 3 0000466 0.026 4.04E.08 8.002 1.46E-07 0059 SATE-08 D483 253605
232 672 S57E-03 6.26E-02 21 0002944 50 0.021031¢ 3 0.00042% 0.026 J85E.08 0002 1.32E.07 0059 827E.08 GI83 220505
233 678 2.85E-03 4.21E03 2t 0:.00197% 150 0.014138 3 0000283 0.026 245E-08 0.002 8.86E-08 0058 5.56E-06 QAEY L BAELS
234 684  306E-04 158603 21 0.000742 150 0.005208 3 0800108 0026 9.18E-07 0.002 3326.08 0058 2.08E06 0363 S T8E06
690 1.53E-04 21 T2E.08 150 0000544 3 1.03E-05 0028 B.92E-08 0.002 323E-09 0.058 202607 B3 S 80E07

S4CH033.X1L8 3o 2 WEEGT



e [ [ [or——

AspiniaB) pT—— ctatne Lt i 57 [RES iyl iataina Eovamt it st

Conduit C50 1033 CBOD CBOD CBOD 8§ 5§ 58 TKN TKN TKN Cu Cu Cu Cd Cd Cd Po Pb b

Zn In Zry
Time Time Fiow Meaan Conc. Mean Discharge Conc. Mean Oischarge Conc. Mearn Discharge Cane, Mean Phscharge Conc. Mearn Discharge Cone. Menn Bischarge Cone, Bdaan Uigchaige
thours) ({minutes) (R ¥s) Flow Conc.  ibs. ngh LCone. ibs. mgh Cone. fbs. mgh Cone. ibs, mgh LConc. Ibs. mgh Cone, Ibs. __mod Lome, i,

157 282 0255052 2.57E-01 195 0.112222 207 1.191263 6 003452 0.029 0.006167 0.0025 6.28E-06 0.0705 5.000406 55838 0051056
16.8 288 0254588 2.55E.01 $8.5 0.111318 207  1.18168 6 0.034251 0.02% 0.000186 00025 §.23£.08 0.0705 9000402 835 0001048
6.9 294 0.255344 2.55E.0t 18.5 0.111336 207 1181874 6 0.034257 0.028 0.000166 00025 6.23E-06 00705 0.000403 GB35 0.001048
17 300 0.256509 2.56E.0% 185 0.911756 207 1186228 6 0.034388 0.029 0.000168 0.0025 5.26E-06 0.0705 0.000404 GBS 00005
174 306 0.257405 2.57E-01 18.5 0.t12208 207 1.191103 6 0034525 0.029 0.000167 0.0025 6.28E-06 0.0705 0.000406 LB DA0T056
17.2 312 0.255915 2.57E-01 18.5 0.t12076 207 1.189726 g 0.034485 0.029 0050167 0.0025 8.27£-08 S0705 0.000405 0.1835 H.001055
173 M8 0.25{908 2.54E-D1 19.5 0.110876 207 1176987 & 0034116 0.028 0080185 00025 6.21£-068 G.0705 0.0004¢1 01835 4001043
171.4 324 0.246773 2.45E.D1 185 0.10888 207 1155793 & 0.00350t 0.028 0.000162 0.0025 6.1E.08 0.0795 0.000294 ARG 4001025
175 30 0241358 2.44E-01 19.5 D.10857¢ 207 1.131346 § 0.032792 0428 6.000t58 00025 597E-08 0.0705 0.000385 £.4835 0001003
178 336 0.236162 2.29E-01 195 0.104253 207 1106752 & 0.03206 0.028 0.000455 00025 5.B4E-08 0.0705 0.000377 $5.1835 0000089
1.y 343 0232787 2.3E.01 195 0.102388 207 1.0B6887 & 0.031504 G928 0000152 0.0025 5TIE04 0.0705  0.00037 HAHS 0000863
78 348 0231541 2.32E-01 21 21 0101373 150 150 1.076178 2 3 0.031154 0,026 0026 0.000151 0.002 0.002 5.88E-06 H059 0059 0.006367 83 983 0000954
t7.9 354 0231088 2.31E-01 21 0.108778 180 0.776587 3 001554 0.026 0504135 0.002 4.67E-06 0.058 0.008308 0483 [800834
ty IBG 0230915 2. E-Ot . 21 0.108631 180 0.774935 3 0.0551¢% 0.026 0000134 0002 4.87E-08 0.058 0.00030% 0183 0500843
181 B8 0.229692 2 3I0E-01 21 0.108302 150 0.773587 3 D.0%5472 0.026 0000134 0.602 4.85E-08 0.058 0.000304 #4989 800844
8.2 372 0217407 2.24E-09 21 0.165126 50 0.750001 3 0015018 0.026 0.00013 0002 4 71E-06 0.058 0.000285 4483 fan0ess
18.3 376 0.193687 2.06E-01 21 0.096656 150 0.650096 3 0.0t3808 0.026 000012 0.002 4.33E-08 00583 0.000272 G563 0.00075
189.4 384 0168735 1.00E-0t 21 0.084508 150 0603615 3 0.0t2072 0.028 0.000105 0.062 3.78E-08 0.058 0.000237 43 0.000656
18.5 350 0.133029 1.48£-01 21 D.070248 1680 0.501774 3 0.010035 0,028 B7E-DS 0.002 J16E0H 0.058 0.000157 0483 $.400545
18.6 396 0.10133 1.47E-01 2t £.055105 180 0.393606 3 0007672 0.026 6.82E.-05 0042 2.47E08 0.089 0.000155 4483 00060428
187 402 7.88E-02 9.00E-D2 2t pOA2M7 150 0.302267 3 D.O0604S 0.026 5.24E.05 0.002  18E-06 0.059 '0.000119 DAB3 0.000328
188 408 6.48E-02 7.98E.02 21 0.03388% 150 0.24058 3 0.004612 0.026 4.17E.D5 0002 1.51E-08 0.088 B848E.45 4953 0.000284
8.9 414  5.59E-D2 6.03E.02 21 0.028337 150  0.20241 3 0.004048 0.026 3.51E-05 0.002 t27E-08 0.058 7.98E-D5 183 D002z
13 420 482E-02 521E-02 21 0.02447% 150 0.174852 3 0.00¥s7 0.026 J.0IE-05 0402  1.1E-08 0053 6EBE.05 2183 (00018
19.1 426 41502 4.48E-D2 21 0.021084 150 0.150598 3 0.003042 0.026 281E.05 04802 944E-07 0.058 S92E-05 983 0000184
19.2 432 J.80E-02 3.97E-02 21 0.018689 ’ 150 0.13243 3 0.00267 0.028 2.ME-D5 0.002 8.37E-07 0.058 5.256-05 0.183 0.000145
183 438 J.B4E-D2 182E-D2 21 0.017989 450 0.128248 3 0.062567 0.028 2.27E.08 0402 §.056-07 0.058 5.05E-05 G5 0000138
1894 444 4.13E-02 JGHE-O2 29 0.018752 50 0.133842 3 0.002679 0.026 232E-05 0.002 84E-07 4.059 5.27E0S 8.163 D40G148
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EXECUTIVE SUMMARY

During the 1997 field season, EnviroScience, Inc. performed an aquatic survey at eight sites on

tributaries to the Licking River and the Licking River mainstem in the vicinity of Newark, Ohio.
The survey was conducted to determine whether the City's Combined Sewer Overflows (CSOs)
are impacting the streams in the study area. This report describes the methods used, and the

-

results of the survey.

Qualitative habitat analysis, pulsed DC electrofishing, and benthic macroinvertebrate sampling
was performed at seven sampling sites. Electrofishing was performed twice during the sampling
season; July 7-8, and September 2-4, 1597, Additional electrofishing was conducted at RM 1.0
of the South Fork during the second electrofishing event. Benthic macroinvertebrate sampling
began on July 7-8, 1997 when Modified Hester-Dendy Artificial Substrate samplers (Hester-
Dendy samplers) were deployed. The samplers remained in the water for six weeks and were
retrieved on August 26, 1997. The week prior to sampler retrieval, flooding washed out the
samplers in the South Fork and Mainstem. A fiber bag was found wrapped around the
downstream North Fork samplers (RM 0.1) at the time of retrieval. For these reasons, samplers
were reset at the South Fork, mainstem, and downstream North Fork sites. Supplemental
qualitative macroinvertebrate sampling of the natural substrates was performed at the time of

sampler collection. Qualitative habitat analysis was performed during the second electrofishing

event August 2-4, 1997.

Collected data were evaluated using indices developed by the Ohio Environmental Protection
Agency (Ohio EPA). The indices include the Qualitative Habitat Evaluation Index (QHEI), the
Index of Biotic Integrity (IBI), the Modified Index of Well Being (MIwb), and the Invertebrate

Community Index (ICI).

Values for the biological indices at each sampling site were compared to Warmwater Habitat
(WWH) benchmark values set by the Ohio EPA. The benchmarks are believed to be
representative of undisturbed streams similar to the Licking River in the Erie/Ontario Lake Plain

ii
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To be in FULL attainment of WWH, all calculated indices must fall in or above the “marginally
good” range. In the Licking River survey six sites achieved FULL WWH attainment status.
The downstream site on the North Fork (NF-0,1) achieved PARTIAL attainment status due to
“fair” macroinvertebrate community performance. Site SF-1.0 on the South Fork could not be
considered for FULL attainment WWH since macroinvertebrates were not collected at the site

and no indices were calculated.

Twa sites, one on Racoon Creek (RC-5.7) and one on the North Fork (NF-0.1), had slightly
impaired biological communities. The Racoon Creek reference site (RC-5.7) had the highest
percentage of tolerant fish observed during the entire study. The relatively low ICI value of 30
(“marginally good”) at this site indicated upstream pollution sources, unrelated to CSOs, exist.
On the North Fork, the mean IBI scores dropped slightly and the ICI scores dropped
considerably between the upstream and downstream sites (NF-2.6 and NF-0.1). The lower IBI
and ICI scores at NF-0.1 may be related to poor habitat, since the QHEI value was 63, the

lowest recorded during the survey.
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1.0 INTRODUCTION
EnviroBcience, Inc. completed an aguatic survey of sight sites in the Licking River study arss
between July 7 and October 7, 1997, Two sites were located on the South Fork of the Licking

River, two were on the North Fork, two were on Racoon Creek, and one was on the Licking

River Mainstem (Figure 1.1).

The Licking River study area is located within the Erie/Ontario Lake Plain ecoregion. The two
main branches of the river are the North Fork which has a drainage area of 241 square miles and
the South Fork which has a drainage area of 287 square miles. Racoon Creek enters the South
Fork at river mile (RM) 1.0 and has a drainage area of 102 square miles. The North and South

Forks meet within the city of Newark to form the Licking River mainstem.

The Licking River watershed has been extensively used for agriculture. This has produced
increased sedimentation and erosion within the basin. In addition to non-point pollution, point
source discharges may affect the receiving streams in this watershed. Possible point source
influences within the study area include the Heath WWTP at RM 2.2 of the South Fork and
Newark CSOs on the lower reaches of Racoon Creek, South Fork, and the North Fork (Ohio
EPA, 1995).

2.0 METHODS

This section of the report describes the methodology used during the aquatic survey of the
Licking River Study area. These descriptions include methods used for qualitative habitat
analysis, fish collection and identification, fish population data, macroinvertebrate collection and

processing, water chemistry collection and analysis, and chain of custody.

Methods used in this study to assess the biotic communities included the Qualitative Habitat
Evaluation Index (QHEI), pulsed DC electrofishing, Modified-Hester Dendy Multiple Plate
Artificial Substrate Samplers, qualitative "kick" macroinvertebrate sampling, and in-field
chemistry for a limited set of parameters. All methods were in compliance with EnviroScience,

Inc. standard operating procedures (SOPs), and adhere to those stated in the AManual of Ohio



EPA Surveillonce Methods and Quality dssurance Practices (Ohio EPA, 1991) and Biological

Criteria for the Protection of Aquatic Life, Volumes IV (Ohio EPA, updated January 1, 1989
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2.1 (uslitative Habita! Evaluation Index {GHED

To evaluate stream habitat quality, a Qualitative Habitat Evaluation Index (QHEI) score was
calculated at each site. The QHEI as developed by the Ohio EPA_ is a physical habitat index
which provides a quantified evaluation of the lotic macrohabitat characteristics important to fish
communities {Ohio EPA, 1989b}. The index is calculated by assigning scores for each of the

following six metrics: -

. Quality of Substrate, maximum 20 points

. Type of Instream Cover, maximum 20 points

. Channel Morphology, maximum 20 points

L Riparian Zone and Bank Erosion, maximum 10 points

L Pool/Glide and Riffle/Run Quality, maximum 20 points

. Gradient, maximum 10 points

The sum of the scores from these metrics yield a total score that numerically rates the habitat of
a particular stream reach. The QHEI is based on a scale of 100 possible points. This maximum
score was deterrined by the Ohio EPA to represent undisturbed habitats similar in structure to
the Licking River study sites (Ohio EPA, 1989b). Sites having QHEI scores >60 are expected
to sustain fish and macroinvertebrate populations indicative of WWH. QHEI scoring sheets are

presented in Appendix A
2.2 Fish Populations

2.2.1 FElectrofishing

A Smith-Root® 2.5 GPP Portable DC Pulsed Electrofisher was used to sample fish populations
at each site on July 7-8 and October 2-4, 1997. The available peak current from the unit is
1,000 volts and 5,000 watts. The output of the unit is adjusted according to the conductivity of
the water being sampled. The current flowing through the water is directly related to the
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voltage applied: the higher the voliage the greater the current. Based on an average
conductivity of 626 pmhos in the Licking River Study aree, the voltage of the electrofishing unit
was adjusted to approximately 30-40% of the total available power. This power output was
adequate to representatively sample the smaller individuals, while minimizing adverse effects on

larger individuals.

Sampiing sites were approximately 200 meters in fength, and included all representative habitats
within each sampling site. Riffle and pool depth determined the type of electrofishing apparatus
used. At sites having numerous riffles and areas <10 centimeters in depth, the long-line
configuration was used. Deeper sites required that a tote barge or sport-yak configuration be
used. Electrofishing started at the downstream end of each sampling site and proceeded
upstream. The electrofishing crew consisted of two netters, an individual controlling the anode
ring, and one person identifying, weighing, and recording specimens from a livewell at the

streamside field station.
2.2.2 Identification/Enumersation

Immediately after collection, stunned fish were taken to shore where they were identified,
weighed to the nearest 1/10 (0.10) of a gram, measured, and examined for external anomalies.
Total lengths were recorded to the nearest 0.10 centimeter. Mass and length measurements
were taken for fifty (50) randomly selected individuals of each species. Length, mass and
anomaly data were recorded on EnviroScience Fish Data Sheets (Appendix D). Except for
those retained for laboratory confirmation, all collected fish were released upon total recovery

from the initial shock.
Fish collected during the course of this study were identified in the field by experienced aquatic

biologists. Representative samples having uncertain identity were preserved in borax-buffered

10% formalin and returned to the EnviroScience lab for further examination.

2.2.3 Fish Data Analysis
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The biclogical community assessment methods used to evaluate hish populations in this study
were the Index of Biotic Integnity {IB1} and the Modified Index of Well Being (Miwb). The IR]
is a multi-metric index patterned after an original described by Karr (1981) and Fausch et al.
(1984). The metric scoring range is from one to five, where one, three, or five are the only
metric scores possible. The higher metnc score is considered more favorable and the sum of the
metrics becomes the IBI score, where the maximum possible is 60, The twelve IBI metrics are
listed below: -

. Total Number of Indigenous Fish Species

. Number of Darter Species (Wading Sites)

. Number of Sunfish Species (Wading Sites)

. Number of Sucker Species (Wading Sites)

. Number of Intolerant Species (Wading Sites)

. Percent Abundance of Tolerant Species
. Percent Omnivores

] Proportion as Insectivores

. Percent Top Carnivores (Wading Sites)
. Percent Simple Lithophilic Spawners

. Relative Number of Individuals
. Percent DELT Anomalies

The Modified Index of Well Being incorporates four measures of fish communities that have
traditionally been used separately: numbers of individuals, biomass, and the Shannon Diversity
Index based on numbers and weights (OEPA, 1987). All relative numbers and relative weights

are adjusted so as to represent a .3 kilometer sampling pass. The maximum sore for the MIwb

is 10.0.

The sites were evaluated against WWH criteria by compiling and interpreting the values of the
IBI indices and the MIwb. The values from these indexes calculated each site were classified to
represent, “very good”, “good”, “marginally good”, “fair” “poor”, or “very poor” fish
community condition (Table 2.1).



Table 2.1 Water Quality Criteria Ranges {or the Erie/Ontario Lake Plain Ecoregion

Index Community Condition
Exceptional Very Good Good Marginally | Far Poor Very Poor
Good
BI 50-60 46-43 38-45 34.37 28-33 18-27 12-17
Miwhb 294 8993 7.9-88 74-78 5973 4558 |-.0.0-44

* To be considered in attainment of WWH cniteria, the scores for the fish and macroinvertebrate indices must £l in or
above the "marginally good” range.

2.3 Macroinvertcbrates

The primary sampling apparatus used for the collection of benthic macroinvertebrates is the

Modified Hester-Dendy Multiple-Plate Artificial Substrate sampler. Each sampler is

g constructed of 1/8 inch tempered hardboard cut into eight three-inch square plates, separated by
twelve round nylon spacers. The plates and spacers are placed on a 1/4 inch eyebolt with three
single spaces, three double spaces, and one triple space between the plates. The total surface
area of the sampler, excluding the eyebolt, is 145.6 square inches. A set of samplers consists of
five multiple-plate samplers (approximately five square feet), at all sampling locations. Two sets
of Hester-Dendy samplers were installed at each site to provide a backup set in case one set was

lost. However, only one set from each site was processed. Hester-Dendy samplers were

initially deployed at study sites on July 7-8, 1997. The samplers were allowed to colonize for

six weeks before collection.
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2.3.1 Procedure for Sampling with s Hester-Dendy Sampler

Hester-Dendy samplers were positioned in the euphotic zone (one to two feet below the water
surface) and in adequate flow to obtain maximum abundance and diversity of
macroinvertebrates. Samplers were positioned as to be located mudway in the water column at
low flow. Samplers were placed on 8 inch cement blocks and anchored to the bottom of the
stream to avoid loss during floods. Care was taken not to allow the samplers to touch-the

stream bottom which would permit siltation, and increase the chance of sampling error.

At the end of the six week colonization period (August 26, 1997), the samplers were retrieved
from their respective sites. Flood conditions in the week prior to sampler removal washed out
the samplers in the South Fork and Mainstem, and a fiber bag was found wrapped around the
downstream North Fork samplers (RM 0.1). The lost or disturbed samplers were reset on

August 26, and subsequently retrieved on October 7, 1998.

Loss of macroinvertebrates was minimized when retrieving multi-plate samplers by approaching
from downstream and by placing a sieve under the samplers before lifting them from the stream.
The samplers were then quickly removed from the block and placed in polyethylene containers
containing 10% formalin. Organisms which fell from the samplers were picked from the sieve

and placed in the containers with the samplers. Each container was labeled with the location,

habitat, date, and time of collection.
2.3.2 Supplemental Qualitative Sampling

When samplers were removed from the stream, qualitative "kick" samples were collected at
each site from the available natural substrates. For each kick sample, at least thirty (30) minutes
was spent disturbing the substrate immediately upstream of a D-frame net fitted with U.S.
Standard Number Thirty (#30) mesh. This qualitative sampling continued until no new taxa
were evident in gross examination. The qualitative samples were collected to obtain data to

supplement the quantitative data collected by the Hester-Dendy samplers.



Figure 2.1 One Modified Hester-Dendy Multiple Plate Artificial Substrate Sampler,
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2.3.3 Labeling and Hecord Keeping

All samples were labeled in the field at the time of collection, Sample labels were made of
water-resistant paper and were placed inside the sample container. A lead based soft pencil or
water resistant ink was used to protect against bleeding or discoloration from the sample
preservative. The outside of each container and lid were also labeled with the same information.
All Iabels included sample identification information corresponding to that entered omthe
EnviroScience, Inc. Chain of Custody forms (Appendix G). The Chain of Custody forms
included the date, name of client, sampling method, weather, and other physical or

environmental conditions.

Upon arrival at the laboratory, each sample was assigned a unique sequential identification (ID)
number. This number identifies the sample in a permanent ledger where the information from
the chain of custody form is recorded. The chain of custody form was copied, and one copy
retained for permanent record. The chain of custody, sample ID number, and the ledger
document the transfer of the sample from the field to the laboratory. The sample ID number
was placed prominently on and in the sample container before storing. This ID number was also

placed on all specimen vials, and microscope slides, connected with the sample.

2.3.4 Sample Processing

The Hester-Dendy samplers were placed into a tray of laboratory water and dismantled. The
individual tiles were scrubbed with a soft brush and carefully rinsed into the tray. The tiles were

also visually inspected, and clinging organisms were removed.

The water in the tray was then washed through a No. 30 sieve which was placed on top of a No.
40 sieve. The organisms were then picked from the screens with forceps and placed into sample
vessels containing 90% ethanol. The remaining debris in the sieves was inspected under a

dissecting microscope for the presence of additional small organisms.

10
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As noted, samplers were initially fixed in 10-15% formalin in the feld to help preserve and
sustain body parts unporiant in identification.  Afier fixing and sorting, they were placed in small
screw cap vials and preserved in 90% ethanol. Because some amount of rinse water is carried
over with the organisms, 90% ethanol was used to insure that the final solution would be strong
enough to preserve the specimens. Containers used for holding preserved organisms were sized

so that they were not over one-half full of the washed sample before the preservative was

added. -

After each sample was sorted, notations were made in the sample log book. These included, the
date and the initials of the sorter. Samples were checked by a second biologist or supervisor to

confirm that organisms were not overlooked.

2.3.5 Macroinvertebrate Identification

Identifications were carried to the lowest taxonomic level required by EnviroScience's standard
operating procedures (SOP's) and the Ohio EPA. When necessary, identified specimens were
compared to EnviroScience's permanent reference collection which has been verified by an

outside authority in benthic macroinvertebrate identification.

Subsampling techniques were used when the number of individuals from a specific group
(Order) was expected to exceed a standard recommended by the Ohio EPA. A minimum of 70
mayfly, 70 caddisfly, and 100 chironomid larvae must be collected before subsampling
techniques are initiated. Subsampling was completed by random extraction of organisms from
the samiple until adequate numbers were counted. Remaining organisms were extrapolated and

recorded to obtain a relative number for the sample.

Members of the Dipteran family Chironomidae {(midges) were cleared in 10% potassium

hydroxide and mounted in water on microscope slides for identification.

As organisms were identified, the individuals in each taxonomic group were counted. These

11
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numbers and faxa were recorded on Aqualic Invertebrate Bench Sheets {Appendix B}, on labels

inserted in the bottles, and on the slides.
2.3.6 Macroinvertebrate Data Analysis

The principle measure of overall macroinvertebrate community condition used by
EnviroScience, Inc is the ICI, a measurement derived by the Ohio EPA. The ICL is a-
modification of the Index of Biotic Integrity (IBI) for fish developed by Karr (Ohio EPA, 1987).
The ICI consists of ten structural community metrics, each with four scoring categories. The

ICI metrics are as follows:

L Total Number of Taxa

. Number of Mayfly Taxa

. Number of Caddisfly Taxa
. Number of Dipteran Taxa
° Percent Mayflies

. Percent Caddisflies

. Percent Tanytarsini Midges

. Percent Other Diptera and Non-Insects

° Percent Tolerant Organisms

. Qualitative Ephemeroptera, Plecoptera, and Trichoptera Taxa

The metric scoring range is from zero to six, where zero, two, four, or six are the only metric
scores possible. Like the IBI, a higher score for each metric is considered favorable and the
total score is 60. After the metrics are summed, the sample is evaluated against a database of

comparable reference sites within the Erie/Ontario Lake Plain Ecoregion (Table 2.1).
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2.4 in-field Chemistry and Site Characterization

At the time of electrofishing, in-field chemistry was performed for a limited set of parameters
including dissolved oxygen, pH, velocity, conductivity, water temperature, and air temperature.

At this time, pertinent details regarding each sample site were also recorded on EnviroScience's

Fish Data Sheets (Appendix D).

In-field testing was performed in accordance with Standard Methods For The Examination of
Water and Wastewater (Standard Methods, 1992.) and EnviroScience, Inc.'s SOPs, which are
available upon request. All field meters were calibrated at the start of the workday and the

results recorded in a bound notebook. In-field test methods are briefly described in the

following paragraphs.

Dissolved oxygen was measured using a YSI® Model 51B meter. The meter was calibrated by
compensating for temperature, checking the membrane, and air calibrating the meter to 1,000
feet above sea level. Once calibrated, the probe was submerged below the water surface. The
probe was gently waved throﬁgh the water in order to ensure a constant flow of water over the

membrane. Once the meter stabilized, the reading was noted and recorded on an in-field

chemistry data sheet.

The pH was measured using a Corning® PS 30 meter. The pH meter was manually temperature
compensated and calibrated using standard buffer solutions having a pH of 7 and 10,
respectively. Once calibrated and logged, the pH probe was lowered into the water to be
tested. The probe was gently waved through the water to ensure a constant flow of water over

the electrode. Once the reading stabilized, the value was recorded.

Conductivity was measured using a Cole Parmer® model 19815 conductivity meter. The meter
was calibrated by submerging the meter's electrode in a 1413 umhos standard solution for a
minimum of 20 minutes. The meter was then manually calibrated for temperature and

conductivity and the reading recorded in the calibration log. Once calibrated, the probe was

13



iowered o the water (o be tested. The probe was gently waved through the water in order to
ensure a constant flow of water over the elecirode. Once the reading stabilized, the value was

recorded.

Air and water temperatures were taken using a Multi-Thermometer® The thermometer is
calibrated in the laboratory monthly against a National Institute of Standards and Technical
calibration instrument (1D, No. 88024). Calibrations are recorded in EnviroScience's-
laboratory calibration log book. Water temperature was taken by exposing the thermometer to
the ambient water for approximately 3 minutes, or until the reading stabilized. The temperature
was then recorded on the data sheets. Temperature data was obtained in conformance with

Ohio EPA Water Quality Criteria Development Guidelines for Toxic Chemicals (Ohio EPA,
1986).

3.0 RESULTS

Hand scored QHEI sheets are included in Appendix A. Spreadsheets summarizing the results
from fish sampling performed on July 7 and 8, and September 2 - 4, 1997 are included in
Appendix B. IBI scoring sheets are presented in Appendix C. Complete fish data results can
be found on the Fish Data Sheets included as Appendix D. Complete macroinvertebrate data
for quantitative and qualitative samples can be found on the Aquatic Invertebrate Bench Sheets

in Appendix E. The hand scored ICI sheets are located in Appendix F.

3.1 South Fork of the Licking River

Tables 3.1 to 3.4 show Qualitative Habitat Evaluation Index (QHEI), Index of Biotic Integrity
(IBI), Modified Index of well being (MIwb), Invertebrate Community Index (ICI), and In-field

chemistry results collected at the South Fork sampling sites.
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Table 3.1 Sowuth Fork QHEI Metric Scores

Metric SF-4.5 | SF-1.0 | SF-0.1 Max,
1. Substrate 15 15 15 20
2. Instream Cover i3 13 9 20
3. Channel Morphology i3 14 11.5 20
4. Riparian Zone 9 9 8 10
Sa. Pool Quality 12 10 11 12

5b. Riffle Quality 3 4 3.5 8

i 6. Gradient 10 10 10 10
Total

IR

* QHEI scores >60 are expected to sustain fish and macroinvertebrate populations representative of WWH

15




i

Table 3.2 South Fork 1BE Metric Scores and Miwb Scores

IBI Metrie SF-4.5 SF-1.0 SF-0.1
18197 93197 9/3/97 7407497 9/2/97
1. Tf}iai Nnn.nbér of Indigenous 5 5 s 3 5
Fish Species
2. Number of Darter Species 3 3 5 3 5
3. Number of Sunfish Species 5 5 5 3 5
4. Number of Sucker Species 3 3 3 1 5
5. ?xil:;r of Intolerant 3 3 3 3 3
6. Percent Tolerant Species 5 3 5 3 3
7. Percent Omnivores 5 5 5 3 3
8, g:?cf:st Insectivorous 5 5 5 5 5
9. Percent Top Carnivorcs 3 5 3 3 5
10. Number of Individuals 3 3 3 3 3
12. Percent DE.LT Anomalies 3 3 3 3 3
on All Species
Total for cach round 50 50 50 36 30
Mean IBI Scores 50 S0 45
MIwb Scores 9.01 8.658 8.20 7.55 8.68
Mean MIwb Scares 8.8 8 20

~ Electrofishing only conducted during the second pass

16

* IBI scores >34 and MIwb scores >7.4 are considered representative of WWH




Table 3.3 South Fork ICT Metric Scores

1CI Metric SF-4.5 | SF-0.1
1. Total number of taxa 5 4
2. Number of Mavfly taxa 2 4
3. Number of Caddisfly taxa ) &
) 4. Number of Dipteran taxa 6 4
S. Percent Mayflies 2 2
. 6. Percent Caddisflies 4 6
g 7. Percent Tanytarsini midges 4 2
: 3. Percent otber Diptera and
$ non-insects 2 4
9. Percent tolerant organisms 0 6
10.Qualitative EPT taxa 2 P
otal I

* ICI scores 230 are considered representative of WWH

Table 3.4 South Fork Field Chemistry Data

Parameter SP-4.5 S-1.0 SF-0.1

Date /897 9/3/97 - 973197 w97 972197
‘Water Temperature,* C 20.0 19.3 - 19.6 223 238
Conductivity, ubmns 591 623 - 647 628 705
Dissolved Oxygen, ppm 7.6 10.0 - 10.0 13.9 10.7
pH, 8.U.

- no data collected
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3.z Racoon Creek

Tables 3.5 to 3.8 show Qualitative Habitat Evaluation Index (QHEI), Index of Biotic Integrity (IBI),
Modified Index of well being (MIwb), Invertebrate Community Index (ICI), and In-field chemistry

from the two sites on Racoon Creek

Table 3.5 Racoon Creek QHEI Metric Scores -

Metric RC-5.7 RC-0.1 Max.
1. Substrate 16 15 20
3 2. Instream Cover 14 9 20
3. Channel Morpbology 13.5 13.5 20
4. Riparian Zoune 85 9 10
I Sa. Pool Quality 10 10 12
5b. Riffle Quality 4 5 8
} 6. Gradient 8 8 10
Total

* QHEI scores >60 are expected to sustain fish and macroinvertebrate populations representative of WWH

5
b
S
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Table 3.6 Raroon Creek 1B Metric Scores and Miwh Scores

RC-4.1

IBI Metric RC-5.7
778797 9/4/97 77897 Q73197
1. Total Number of Indigenous 3 3 3 5
Fish Species
2. Number of Darter Species 5 5 5 3
3. Number of Sunfish Species 3 3 3 S
4. Numher of Sucker Species 3 3 3 3
5. Numbher of Intolerant Species 3 3 i 3
6. Percent Tolerani Species i 3 p 5
7. Percent Omnivores i 3 5 5
8. Percent Insectivorous Species 3 5 5 5
9. Percent Top Carnivores 5 3 3 5
10. Number of Individuals 3 3 3 3
11. Proportion of Simple 5 5 5 5
Lithophilic Species
12. Percent DELT Anomalies
on All Species 3 3 3 5
Total for each round 38 42 44 52
Mean IBI Scores 44 48
MIwb Scores 8.14 8.83 8.13 7.86

* IBI scores >34 and MEwh scores >7.4 are considered representative of WWH
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Table 3.7 Bacoeon Creek I Metric Scores

ICT Metric RC-5.7 | RC-0.1

1. Total npumber of taxa 2 &
Z. Number of Mayily taxa 2 4
3. Number of Caddisfly taxa & 6
4. Number of Dipteran taxa 2 6
S. Percent Mayflies 2 2
6. Percent Caddisflies 6 &
7. Percent Tanytarsini midges Y 2
8. Percent other Diptera and

non-insects 4 4
9. Percent tolerant organisms 4 6
10.  Qualitative EPT taxa 2 0

Total ICI Scores

* ICI scores > 30 are considered representative of WWH

Table 3.8 Racoon Creek In-Field Chemistry Data

Parameter RC-5.7 RC-0.1

Date 7/8/97 | 9/4/97 | 7/8/97 | 9/3/97

Waier Temperature,*C | 227 148 | 209 15.3

Conductivity, nhmos 576 669 639 717

Dissolved Oxygen, ppm 111 8.2 I1.2 I1.0

pH, S.U. . 85 | 83 | 80

20



3.3 North Fork and Licking River Mainstem
Table 3.9 to 3.12 show the results of Qualitative Habitat Evaluation Index (QHEI), Index of Biotic
Integrity (IBI), Modified Index of well being (MIwb), Invertebrate Community Index (ICI), and In-

field chemistry for the North Fork and Licking River mainstem study sites.

Table 3.9 North Fork and Mainstem QHEI Metric Scores -

Metric NF-2.6 | NF-0.1 | LR28.6 | Max
= 1. Substrate 15 15 15 20
“ 2. Instream Cover 13 7 13 20
3 3. Channel Morphology 14 11.5 15.5 20
4. Riparian Zone 8.5 6.5 9 10
5a. Pool Quality 10 9 38 | 12
5b. Riffle Quality 5.5 4 5 8
6. Gradient 8 10 10 10
Total

* QHEI scores >60 are expected to sustain fish and macroinvertebrate populations representative of WWH

bt
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Table 3.14 North Fork and Mainstem IBY Metric Scores and MIwh Scores

IBI Metric NE-1.6 NF-0.1 LR-28.6
7/8/97 5/4/97 71797 2197 111157 9/2/97

i g;;ﬁsmber of Indigenous 3 5 3 5 5 5
2. Number of Darter Species 3 b 3 5 l 3
3. Number of Sunfish Species 3 5 3 3 5 5
4. Number of Sucker Species 3 3 i 3 3

5. Number of Intoierant Species 3 3 3 3 3 3
6. Percent Tolerant Species 5 5 5 5 3 5
7. Percent Omnivores 3 5 5 3 3 3
8. Percent Insectivorous Species 3 5 5 3 5 5
9. Percent Top Carnivores 3 3 3 3 5 5
10. Number of Individuals 3 5 3 k) 1 3
1. fﬁ%’g‘&‘: g;i‘g"“ 5 5 3 3 5 5
12. Percent DELT Anomalies 3 5 5 5 5 3

on All Species
Total for each rountd 42 54 42 44 - 44 48
Mean IBI Scores 48 43 46
Mlwbh Scores 8.42 9.11 7.84 8.05 6,50 9.03

*IB1 scores >34 and MIwb scores >7.4 are considered representative of WWH
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Table 3.1! Morth Fork and Mainstem 10T Individual Matrie Scorss

ICI Metric 'NF-2.6 NF-0.1 NF-0.1-11 | LR-28.6
1. Tetal number of taxa 4 4 2 4
2. Number of Mayvily taxa 4 2 0 2
3. Number of Caddisfly taxa & 2 4 6
4. Number of Dipteran taxa 4 4 2 6
5. Percent Mayflies 2 4 2 2
6, Percent Caddisflies 6 2 6 6
7. Percent Tanytarsini midges 2 2 2 2
8. Percc‘e-nt other Diptera and 6 0 2 »
non-insects
9. Percent tolerant organisms 6 0 6 6
10. Qualitative EPT taxa 4 2 2 0
Total ICI Scores

2-duplicate sample was set later in season due to problem with first sampler

1- ICI scores 30 are considered representative of WWH

Table 3.12 North Fork and Mainstem In-Field Chemistry Data

23

Parameter NF-2.6 NF-0.1 LR-28.6
Date T/8/97 | 9/4/97 | /7197 | 9/2/97 | 71197 | 9/2/97
Water Temperature,*C | 243 16.7 235 258 19.9 19.5
Conductivity, uhmes 537 598 536 618 580 723
Dissolved Oxygen, ppm 9.0 9.5 108 11.2 9.8 9.2
pH, S,U. 8.1 8.2 83 82 7.9 7.7
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4.0 DISCUSSION

As previously noted, the water quality of the Licking River was evaluated using a combination
of QHEI scores to rate habitat quality, IBI and MIwb scores to measure fish communities, and
ICI scores to measure benthic macroinvertebrate communities. All four of these ecological
assessment tools are extensively used by the Ohio EPA and the resulting data are compared to
previously studied reference sites within Ohio. This allows for valid comparisons between the
Licking River and other Erie/Ontario Lake Plain reference sites previously studied by the Ohio
EPA.

4.1 South Fork of the Licking River

4.1.1 QHEI Scores

Habitat quality dropped between the two upstream sites (SF-4.5 and SF-1.0), which scored 75,
and the downstream site which scored 68 (Figure 4.1). This significant habitat change is
reflected in lower scores for instream cover and channel morphology (metrics one and three) at
SF-0.1. This site received scores of 9 and 11.5 (out of 20), for these two metrics. Ttis a
heavily channelized section of the stream just upstream of the confluence with the North Fork.
The cover available to aquatic communities consists of a pool, undercut bank, and small
boulders associated with the north bank of the stream. The stream bank in this area is re-
enforced by rip rap. In general, this stream reach lacks adequate cover. It is noted that the

same rip rap that helps increase the score for cover, lowers the score for channel morphology.

In contrast to the downstream site, SF-1.0 scored 13 for instream cover and 14 for channel
morphology, while SF-4.5 scored 13 for both instream cover and channel morphology. These
stream reaches have more pools, woody debris and/or boulders for fish cover and are less

channelized than SF-0.1 (Table 3.1).
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4.1.2 18I and MIwb Scorss

The overall IBI score is achieved from the sum of the individual IBI metrics. Following Ohio
EPA methods, the IBI and MIwb scores were calculated for each electrofishing pass, averaged

and compared to WWH criteria.

Overall, IBI and MIwb scores for the South Fork sites are “good™ to “exceptional” and indicate
attainment of WWH. The upstream reference site (SF-4.5) had the highest overall IBI score of
50 (“exceptional”) and an MIwb score of 8.83 (“good”). Between the first and second
electrofishing passes on the South Fork, demolition and construction was initiated on the Route
13 bridge, which spans the South Fork at RM 0.8. An additional site was selected on the South
Fork (SF-1.0) upstream of the bridge reconstruction. This was to ensure that a valid sample
could be collected from the South Fork below Racoon Creek, above any effects from the bridge
reconstruction. Only one electrofishing pass was completed at this additional site, however, the
IBI and MIwb scores are comparable to the upstream mean values. The IBI score was
calculated to be 50 (“exceptional”) and the MIwb was 8.2 (“good”). The downstream site (SF-
0.1) had an IBI score of 43 and an MIwb score of 8.1, both in the “good” category (Figure 4.1).

The South Fork sites showed little difference between IBI metrics. Percent insectivorous
species (metric eight) targets the primary food base (insects) in streams. If stream conditions
cannot sustain 2 healthy macroinvertebrate community, insectivorous fish species are replaced
by omnivores. Fish populations at all of the South fork Sites had greater than 50% insectivores,
resulting in the highest possible score of 5 for this metric. An unusually low metric score of 1
was recorded for the number of sucker species (metric four) during the first round of
electrofishing at SF-0.1. Only two sucker species were collected. The Black Redhorse
(Moxostoma duquesnei} and Northern Hog Sucker (Hypentelium nigricans) were collected
from this site during the first round. Five sucker species were collected during the second
round of electrofishing at this site. These included the Northern Hog Sucker and Black
Redhorse, plus the Common White Sucker (Catostomus commersoni), Golden Redhorse
(Moxostoma erythrurum), and Central Quillback Carpsucker (Carpoides cyprinus). These

additional species resulted in an improved score of 5 for this metric in the second electrofishing
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pass.

The MIwb is based on the relationship between weights {mass} and relative numbers
{individuals/. 3km) of fish populations. Ohio EPA protocols require that tolerant fish be
excluded from the MIwb calculation process. Therefore, MIwb scores are typically lower for
fish communities comprised primarily of tolerant fish species. The percentage of tolerant
individuals at all South Fork sites was relatively low. During the first electrofishing pass, the
downstream site (SF-0.1), was composed of 22% tolerant individuals, including 47 Bluntnose
Minnows (Pimephales notatus). This was the highest percentage of tolerant species found in
the South Fork and results in the lower MIwb score of 7.6 (“marginally good”) for the first
electrofishing pass. During the second round, 2.6% tolerant individuals were collected,
resulting in a higher MIwb score of 8.7. Site SF-4.5 had only 4% tolerant species, resulting in a
higher first round MIwb score of 9.0 (“very good”). The score for the second electrofishing
pass at SF-4.5, was 8.7 (“good”). Site SF-1.0 was not sampled in the first pass so no

comparison between rounds can be made.

4,1.3 ICI Scores

The Invertebrate Community Index (ICI) evaluates macroinvertebrate communities using a
series of metrics derived from IBI scoring techniques. The sum of these metric scores is the

final ICI score. Appendix F contains the hand-scored ICI sheets from this study.

Two sites on the South Fork were sampled for macroinvertebrates during the 1997 season.
Samples from this site were collected on October 7, 1997, since the samplers deployed during
July were washed out by flooding. South Fork ICI scores were found to be “good” and “very
good” at both sites. Site SF-4.5 received a score of 34, while SF-0.1 attained a score of 40

(Table 4.1). There was notable variation among individual metrics and between sampling sites.

The Tanytarsini midges in the family Chironomidae are often the most dominant midge group at
less impacted Ohio EPA reference sites. At SF-4.5, 18% of the sample consisted of Tanytarsini

midges, resulting in a score of 4 out of 6 possible points for metric seven {percent Tanytarsini
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midges}. The percent Tanytarsin midges at Sites SF-0.1 was 3.2%, resulting in 2 score of 2 out

of 6 possible points {Table 3.3}

Certain tolerant organisms can exist and even become dominant at disturbed sites (Ohio EPA
1987). Percent tolerant taxa (metric nine) is included to gauge the effects of organic as well as
chemical pollutants. Site SF-0.1 had less than 1% tolerant organisms, resulting in the maximum
possible score of 6 foz: this metric. This is considerably less than the 26% tolerant organisms
found at SF-4.5 which resulted in a metric score of 0. In both cases, tolerant taxa were

composed entirely of midges in the tribe Chironomini.

4.1.4 In-field Chemistry

The results of the in-field chemistry parameters measured at each of the South Fork sites
indicate that stream conditions are within ranges conducive to aquatic life, and no discernable
trends or patterns were noted (Table 3.4). Site SF-1.0 was added to the scope of work after the
first electrofishing pass was completed, therefore, no in-field chemistry was recorded during the
first round of electrofishing.

4.2 Racoon Creck

4.2.1 QHEI Scores

The habitat at RC-5.7 and RC-0.1 are similar. The QHE] scores for these sites were 74 and
69.5 respectively (Figure 4.2). Some variation in the instream cover metric (metric two) was
noted. Site RC-5.7 scored a 14 for this metric, compared to 8 at RC-0.1 (Table 3.5). The
stream bed at RC-5.7 has a variety of cobble and boulders within deep pools, and two fallen
trees, which are excellent habitat for fish. In contrast, the majority of the substrate at RC-0.1 is
a rather homogeneous mix of sand, with scattered boulders. The upstream end of the reach, has

one deep pool, which stretches the width of the stream.
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4.2.2 IBIand Miwb Scores

The upstream reference site for Racoon Creek (RC-3.7) had an IBI score of 40, which is in the
“good” range and an MIwb score of 8.5, which also falls in the “good” category. Both are
representative of WWH conditions. The sampling zone downstream of the Newark CSQ area
{RC-0.1) had an IBI score of 48, which is in the “very good” category. The MIwb score at this
site was 8.0, placing it in the “good” category (Figure 4.2).

Notable differences in IBI metric values between sites and sampling rounds are seen in percent
tolerant species (metric six), percent omnivores (metric seven), and proportion of simple

lithophilic spawners (metric eleven).

The overall IBI score improved at the downstream site indicating 2 higher quality fish
community and the percent tolerant species metric shows a similar trend. At Site RC-5.7, a
higher percentage of tolerant species (44% in round one, 29% in round two) resulted in a score
of 1 out of 5 for the first electrofishing pass and 3 in the second pass. In both cases, the tolerant
species were a mix of Bluntnose Minnows (Pimephales notatus), Common White Sucker
(Catostomus commersoni), and Northern Creek Chub (Semotilis atromaculatus). Site RC-0.1
had 5.5% tolerant species in the first electrofishing pass and 9.7% in the second. These resulted

in high metric values of 5 for both rounds.

Omnivores have the ability to exploit a wide variety of food sources. High percentages of
omnivores (metric seven) are often associated with streams with disturbed benthic insect
communities. Collections during the first round of sampling at RC-5.7 were composed 39%
omnivores compared to 24% for the second round. This is reflected in the lowest value of 1 for
the first round and 3 second in metric seven. The dominant omnivores in both cases were the
Bluntnose Minnow and Common White Sucker. These fish were less abundant at the

downstream site (RC-0.1), and resulted in maximum scores of 5 for both electrofishing passes.

Both of the Racoon Creek sites received the maximum possible metric score of 5 for percent
simple lithophilic spawners (metric eleven). This metric is a measure of stream substrate

quality. These species release their eggs randomly about the substrate and leave them to
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Figure'4.2- Biological Data for Racoon Cresk
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3y develop in the interstitial spaces of the gravel or sand. The eggs require well oxygenated, silt-
free riffles, and can sasily be smothered by the influx of silt or cther fine organic matter {(OEPA,
1588},
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The scores for this metric reflect the refatively high scores that these sites received for substrate,

metric ong of the QHEI {Tables 3.5 and 3.6).

Racoon Creek MIwb scores are considered to be in the “good” range, but decrease slightly
from upstream to downstream. This opposes the trend seen in the IBI scores. At Site RC-5.7,
the mean MIwb score of 8.5 can be attributed to relatively higher numbers of species like the
Northern Hog Sucker, and the Ohic Stoneroller Minnow (Campostoma anomalum anomalin)
that have a larger mass. The mass of these larger species tends to influence the MIwh
calculation when tolerant species such as Common Carp (Cyprinus carpio) and Common White
Sucker are removed as required by the MIwb formula. Site RC-0.1 has considerable numbers
of relatively small fish which do not score quite as well in the MIwb, resulting in the slightly

lower score of 8.0,
4.2.3 ICI Scores

Site RC-5.7 received an ICI score of 30 and RC-0.1 received a score of 42. The ICI score of
30 at the upstream site falls in the “marginally good” category and the 42 downstream is
considered “very good”. Both sites meet WWH criteria for ICI scores since they fall either in

the “marginally good” or “very good” categories (Figure 4.2).

The Racoon Creek reference site (RC-5.7) had 20 macroinvertebrate taxa, exactly half of what
was collected downstream at RC-0.1. The number of taxa (metric one) is 2 at RC-5.7
compared to the maximum of 6 at RC-0.1. Only 54 individual macroinvertebrates were
collected at RC-5.7 compared to 179 at RC-0.1. This may be a contributing factor in the

increased percentage of omnivorous fish collected at RC-5.7.

As a group, the Dipteran taxa exhibit the greatest diversity of feeding guilds and pollution
tolerances. When habitat becomes homogeneous or pollution is more severe, certain Dipteran
taxa disappear from the community. Even under the worst environmental conditions some
Dipteran taxa may remain (Ohio EPA 1987). Only eight Dipteran taxa (metric four) were
collected at RC-5.7, none of which were Tanytarsini midges (metric seven). These resulted in

low metric values of 2 for the number of Dipteran taxa, and 0 for percent Tanytarsini midges.
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Site RC-0.1 had 21 Dipteran taxa including 3 Tanytarsini midges. These resulted in scores of 6

for the mumber of Dipteran 1axa and 2 for percent Tanytarsini midges {Table 3.7},
4.2.4 In-field Chemistry

The results of the in-field chemistry parameters measured at each of the Racoon Creek sites
were favorable for WWH communities. There were no noticesble trends which would

negatively influence aquatic life (Table 3.8).
4.3 North Fork and Licking River Mainstem

4.3.1 QHEI Scores

The QHEI scores at Sites NF-2.6, NF-0.1, and LR-28.6 were 74, 63, and 75.5, respectively
(Figure 4.3).

The habitat score for NF-2.6 reflects anthropogenic influences. A portion of the left bank of the
stream has been shaped and re-enforced to prevent erosion into a road that runs its length. This
causes a straightening of the channel, which is reflected in the value of 8.5 out of 10 for riparian
zone, and 14 for out of 20 channel morphology. The original habitat at NF-0.1 has been
significantly disturbed. All trees have been removed from the banks, leaving no overhanging
vegetation to shade the stream. The North Fork is sballow in this area, and the substrate is
composed of mostly small cobble and gravel. Both the lack of vegetative canopy and
homogeneous substrate result in a low score for instream cover of 7 out of a possible 20 points
(Table 3.9). The predominant vegetation on both banks is grass. This riparian zone is
considered “park or new field” and results in another relatively low score of 6.5 for riparian

zone quality (metric four).

Site LR-28.6 is the only site on the Licking River Mainstem. It is downstream from most point
and non-point influences from within the city of Newark, and is upstream of the Newark
WWTP discharge. The habitat at LR-28.6 is the least impacted of any site within the study

area. There are boulders, undercut banks, and fallen trees which provide ample cover for
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aguatic hfe. This results in the relatively high score of 13 out of 20 for instream cover {metne
twa). The ripanan zone is 100% forest, which produced a score of 9 ous of 10 possible points
for metric four. Overall, the habitat here is good, but siltation is evident, resulting in a2 score of

5 for riffle quality (Table 3.9}.
4.3.2 1BI and MIwh Scores

Following Ohio EPA methods, the IBI and MIwb scores were calculated for each electrofishing

pass, averaged and compared to WWH criteria.

IBI scores for the North Fork and Licking River Mainstem sites were within the “good” range.
Site NF-2.6 had an IBI score of 48 and an MIwb score of 8.8. The sampling zone at Site NF-
0.1 scored an IBI of 43 and a MIwb of 7.9. Site LR-28.6 had an IBI score of 46 and MIwb of

7.8 (Figure 4.3).

IBI scores in the two North Fork sites are relatively similar. Both North Fork sites attained the
highest value of 5 for percent tolerant species (metric six). The fish community sampled during
the second electrofishing pass at NF-2.6 scored a 54 (“exceptional”). This was the highest IBI
score recorded during the entire survey. Also notable, is the relative number of fish (825)
calculated for first electrofishing pass at this site {(metric ten). This was the highest value
calculated in the entire survey, making this the only site to receive the maximum value of § for

this metric (Table 3.10).

Mean Miwb values for the North Fork scored in the “good” range. The mean MIwb value
calculated for the second electrofishing pass was 9.1. This is indicates “very good” community
structure. However, when it is averaged with the first round value of 8.4, the mean falls in the
“good” range. The MIwb scores at both sites reflect relatively balanced fish communities, with
adequate numbers of individuals, relative weights, and few tolerant species which would lower

the score.

Two IBI metrics from the Licking River Mainstem (LR-28.6) showed considerable variation

35



between rounds. 1hese were the number of darter species {metric two), and the relative number
of individuals {metric tenj. Darnters are refiable indicators of good water quality. None of the
darters thrive in severely degraded conditions (Ohio EPA, 1987} During the first electrofishing
pass, three darter species were collected, resulting in 2 low value of 1 for metric two. The
relative number of individuals excluding tolerant species is a measure of productivity within
healthy streams. Tolerant fish species are excluded from this metric since some may thrive in
perturbed situations and falsely increase relative numbers. The relative number was 140
individuals during the first electrofishing pass, resulting in a2 low score of 1 for metric’ten.
During the second electrofishing pass, metrics two and ten showed marked improvement. Six
darter species and 350 individuals were collected, which increased the darter species and

relative number metric values to 3 (Table 3.10).

The somewhat lower MIwb score of 7.8 at LR-28.6 most likely results from the presence of
Common Carp which made up nearly 88% of the mass in round one collections. The Common
Carp is considered a tolerant species and is excluded when calculating MIwb scores. Excluding
Common Carp lowers the relative weights at this site, resulting in a lower MIwb score
(Appendix B). Round two MIwb value (9.0) was in the “very good” range. During this round,
Common Carp made up nearly 45% of the mass, but were offset by the higher masses and of
non-tolerant species such as the Black Redhorse (Moxostoma duquesner), Smalimouth
Blackbass (Micropterous dolomieu), and Eastern Gizzard Shad (Dorosoma cepedianum). Eéch
made up 21%, 4.3%, and 4.8% of the weight respectively.

4.3.3 ICI Scores

As previously noted, the Invertebrate Community Index (ICI) evaluates macroinvertebrate
communities using a series of metrics derived from IBI scoring techniques. The sum of these

metric scores is the final ICI score. Appendix F contains the hand scored ICI sheets from this

study.

ICT scores at NF-2.6, and LR-28.6 were in the “very good” range for macroinvertebrate
communities, having scores of 44 and 40 respectively. The downstream North Fork site (NF-

36



3
3
i
4
a3

0.1} scored 22 and 28 for two rounds of macroinveriebrate sampling. On August 26, 1997,
during macroinveriebrate sample collection, it was noted that & plastic fiber bag was wrappad
around the remaining set of Hester Dendy samplers at NF-0.1. This obstruction did interfere
with the water flow over the samplers, and influenced macroinvertebrate colonization. Since
other samplers were being reset that day (on the South Fork and Mainstem), and there was no
way to determine how long the bag had been wrapped around the samplers, EnviroScience, Inc.
personnel deployed s second set of samplers at this site. Subsequently, two ICI scores have

been calculated and recorded for NF-0.1. Both scores fall in the “fair” category for invertebrate

community quality (Figure 4.3).

Site NF-2.6 had notable values for mayfly (metric two) and caddisfly taxa (metric three). There
were 8 mayfly taxa and 6 caddisfly taxa collected at this site, which are reflected in the high
scores of 4 for the mayfly metric, and 6 for the caddisfly metric. Site NF-2.6 had less than 1%
tolerant organisms, resulting in the highest possible value of 6 for metric nine, indicating

minimal pollution influence (Table 3.11).

In both sample sets from NF-0.1, the scores for mayfly taxa {metric two) were low. The value
for round one was 2, and the value for round two was 0. Percent caddisflies {metric six) scored
a 0 in the first set and 6 out of 6 from the second set. There were only 4% caddisflies in the
first sampler set, and 53% in the second. This may be a direct result of the fiber bag limiting the
flow of Coarse Particulate Organic Matter (CPOM) into the first round samplers. Most
hydropsychid caddisflies (the most abundant caddisfly group in the survey) feed by collecting
CPOM from the water column. Reduced import of these particles to the samplers most likely
reduced caddisfly densities. There were 26% tolerant organisms (metric nine) in the first sample
set and less than 2% in the second. The high percentage of tolerant species in the first set
resulted on a low value of 0 for metric nine, where the minimal tolerant species in the second
resulted in the maximum value of 6. The low score from the first set is a function of the fiber

bag; the limited flow creating a suitable habitat for tolerant taxa (mostly Chironomidae).

The samplers at LR-28.6 were reset on August 26, 1997, when it was discovered that flooding
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had washed out the original set. Notable scores are seen for number of Dipteran taxa (metric
four), and percent tolerant organisms {metric nine}. As previously mentioned, the dipterans as a2
group exploit a wide array of habitats and feeding preferences. The loss of certain Dipteran
taxa often indicates poliution. Sixteen Dipteran taxa were collected at LR-28.6, resulting in a
score of 6 for metric four. Only 1% of the organisms in the sample were considered tolerant,

which resuited in 2 high value of 6 for metric nine {Table 3.11}.

4.3.4 In-field Chemistry

The resuits of the in-field chemistry parameters measured at each of the North Fork and Licking
River sites indicate that stream conditions are within ranges conducive to supporting diverse

aquatic communities (Table 3.12).
5.0 CONCLUSION

The relatively high QHEI scores (all >60) calculated for the sites in the Licking River study
area indicate that the fish and macroinvertebrate communities at all sites can be expected to
compare favorably to other Erie-Ontario Lake Plain sites, and attain WWH. As listed in Table
3.1, all of the sites achieved at least PARTIAL attainment of WWH. Despité the relatively high
QHEI scores, all of the sites in the study area have some degree of anthropogenic influence,
Each upstream reference site (SF-4.5, RC-5.7, and NF-2.6) has modifications such as bank
shaping, canopy removal, or minor siltation effecting the QHEI scores. The downstream sites
on the North Fork and South Fork (SF-0.1 and NF-0.1) exhibit the most extensive modification,
and this coincides with the lowest habitat scores. These areas are highly channelized, and have
been leveed to prevent flooding in the surrounding residential areas, These sites are also

exposed to full sunlight and lack extensive cover,

The results of the IBI and Mlwb reveal that point and non-point source pollution may have
minor impacts on the fish communities in the Licking River and its three major tributaries within
the city limits of Newark, Ohio. Fish communities were characterized as “good” to

“exceptional” throughout the study area. The highest mean IBI score (50 “exceptional”) was
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Table 5.1 Comparative Results for Licking River Sampling Sites

Site QHE] IBi Mlwb icy Attainment Status
sF45 | 75 | 50 “Exceptional” | 8.8 “Good” 34 “Good” Attainment of WWH
§F-1.0 | 75 | 50 “Exceptional® | 8.2 “Good” N/A Cannot ?é;;’;?; without
SFai | 68 43 “Good” 8.1 “Good” 40 “Very Good” Attainment of WWH
RCS7 | 75 40 “Good” 8.5“Good” | 30 “Marginally Good” | Attainment of WWH

CRCO1 | 715 | 48“Very Good” | 8.0 “Good” 42 “Good” Attainment of WWH
NF-2.6 74 48 *Very Good” 8.3 “Good” 44 “Very Good” Attainment of WWH
NF-01 | 63 43 “Good” 8.0 “Good” 22/28 “Fair® P ARMW%HM“““‘“ of

46 “Very Good” | 7.8 “Good" 40 “Very Good” Attzinment of WWH

recorded at SF-4.5, the South Fork reference site. The highest single IBI value
(54“exceptional”) was recorded at the North Fork reference site (NF-2.6). The lowest mean
IBI value of 40 “good”, was recorded at the Racoon Creek reference site (RC-5.7). The
highest mean MIwb value (8.8 “good”) was calculated at two sites, NF-2.6 and SF-4.5. The
lowest mean MIwb value of 7.8 was recorded at LR-28.6. This value falls in the “good”

category.

One area of concen is the reference site on Racoon Creek (RC-5.7). Despite adequate habitat,
the site supported the highest percentages of tolerant species in the entire study (Appendix C).

The stream did exhibit a degree of recovery downstream at RC-0.1, prior to its confluence with

the South Fork.

During the second electrofishing pass, the fish community at SF-0.1 showed no impact from the
instream disturbance from the Route 13 bridge reconstruction. Despite the turbid water caused
by the construction, the fish data generated from the second round of sampling produced higher
IBI and MIwb scores than did the first round.
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Macromvertebrate comimurnity performance in the Licking River study area ranged from “fair”
1o “very good”, indicating FULL attainment of WWH at six of the sites. The highest 1T value
(44 “very good”} was calculated at NF-2.6, the North Fork reference site. The lowest ICI value
(28 “fair”) was calculated at the downstream North Fork site (NF-0.1), and determined the
PARTIAL attainment of WWH status (Table 5.1}. As mentioned in section 4.3.2, the Hester-
Dendy samplers were reset at NF-0.1 due to a plastic fiber bag covering the first set. Both
samples were identified in an effort to better define the macroinvertebrate community of the site.
Since ICI values from both sets scored in the “fair” category, it is believed that the

macroinvertebrate communities at NF-0.1 are being limited by pollution and/or habitat.

To be in FULL attainment for WWH, all biological indices calculated at a site must fall in or
above the “marginally good” range. In the Licking River survey, six sites achieved FULL
WWH attainment status (Table 5.1). PARTIAL Attainment status is assigned when one or two
of the indices score in the “fair” category, or as in the case of SF-1.0, one of the indices (in this

case the ICI) cannot be calculated. Site NF-0.1 achieved PARTIAL attainment of WWH due to
a “fair” ICI score.

Sites that appeared to be impacted by environmental stressors were RC-5.7 and NF-0.1. The
Racoon Creek reference site had the highest percentage of tolerant species in -both electrofishing
passes. The percent tolerant individuals was significantly lower at RC-0.1, the downstream
Racoon Creek site, suggesting that CSOs do not negatively impact the site and recovery is
occurring between the sampling sites. The ICI calculated at RC-5.7 was 30 “marginally good”,
indicating that some degree of disturbance in the macroinvertebrate community exists. The
mean IBI scores dropped slightly and the ICI scores dropped considerably between NF-2.6 and
NF-0.1. The lower IBI score (43) and ICI (28) at NF-0.1 may be habitat related, since this site
also had the lowest QHEI value (63) in the entire survey.
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£  ACRONYMS AND TERMS

DELT: DELT Anomalies- the presence of externally visible skin or subcutaneous disorders in
the sampled fish community, included are, Deformities, Eroded Fins, Lesions and Ulcers, and
Tumors

EPT: Ephemeroptera, Plecoptera, Trichoptera- commonly called mayflies, stoneflies, and
caddisflies; these are coliected in conjunction with the artificial substrates and are a measure of
the quality of the macroinveriebrate communities in the naturally occurring habitats

IBI: Index of Biotic Integrity- the index most commonly used by tbe Ohio EPA to evaluate
the fish community of a stream (used in conjunction with the MIwb for wading and boat
electrofishing sites only)

ICI: Invertebrate Community Index- the index most commonly used by the Ohio EPA to
evaluate the macroinvertebrate assemblage of a stream

Mlwb: Modified Index of well being- index for the fish community of a stream used in
conjunction with the IBI

QHELI: Qualitative Habitat Evaluation Index- index designed as a measure of macro-habitat
quality that generally corresponds to those physical factors that affect fish communities
and are generally important to other aquatic life

RM: River Mile- standard measurement of stream length, beginning at the mouth or
confluence and ending at tbe headwaters

WQS: Ohio Water Quality Standards- designated uses and chemical, physical, and biological
criteria designed to represent measurable properties of the environment consistent with

the goals of a particular use designation; In reference to resource water management,

aquatic life use criteria most often control the protection and restoration requirements.

WWH: Warmwater Habitat- the aquatic life use designation developed by the Ohio EPA to
define the “typical” warmwater assemblage of Aquatic Organisms for Ohio rivers and streams;

this use represents the principal restoration target for the majority of resource water

management efforts in Ohio; Biological Criteria are stratified across five ecoregions for
the WWH use designation.

Benthic Macroinvertebrates- animals without a backbone that are large enough to be seen with

an unaided eye and can be retained in a U.S. Standard No. 30 sieve (28 meshes per inch) and
live at least part of their life cycles within or on the available substrates in a body of water
(e.g. snails, clams, worms, and adult and larval insects).

Diversity- the variety of species within a community
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Ecorsgign- a relatively bomogeneous geographical arsa where several key geographic variables
smnﬁme The variables define the general characteristics of the watersheds within the ecoregion

tHester-Dendy Sampler- the Modified Hester-Dendy multiple-plate artificial substrate sampler is
zhe pnncxpie dewce used by the Ohio EPA for the quantitative collection of benthic

macroinvertebrates.

eetivore- metric eight of the IBI, species which feed primarily on insects; In reference to
aquatxc habitats, the insectivores are the fish that subsist on the adult and larval insects in the

ic macroinveriebrate community.

Lithophilic Spawners- metric eleven of the IBI, fish that require clean gravel and/or cobble for
successful reproduction since the eggs develop in the interstitial spaces of the substrate

anims- metric seven of the IBI, species which feed indiscriminately on available food
sources; In reference to aquatic habitats, the omnivores are fish which are consistently generalist
feeders throughout their existence.

Taxa- hierarchical categories of organisms containing one or more group of organisms

Top Camivores- metric nine of the IBI, fish species which feed primarily on other vertebrates or
crayfish
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MNewark C50
Additional NFLR Sampling 4/15/98
Sediment Samiing
Parameter iment Ouality Standard OEPA ] B .. Sample Location
e (6) Canadian (5) 1993 | NFUS7 | CSO7 | NFuUss | ©s06 | NFDS8 NFD5 6
Main St. Flek&hio | RRA&Fleek
| Normal | Slight High Low High { RM16] Newark | Newark | Mewark | Newark Newark
Acenaphthacene |
Acenaphthene i
Anthracene L3
Benzo(ajanthracene mal
Benzo{ajpyrene 144
Benzo(bjpyrene
0.76 w2l
Fi“‘m”é” o
jideno(1,2,3-c.d)pyrene b2p 32 <05
056 95 <05
ool 88| <
L 0005) - 24
i 504
Aluminum 7 2,860 1,840
HMagnésium e - 18,800( 10000f 16,700
Mercury 025  10.2504 |>0.4 02p 24 008 27 co4 002
Cadmivm 18 11836 1>26 | - .80 on L 05
Coromium 11430 {3038 |>38 b 2 .3 aof 3.3
. - 100450 otsg e g e 1360 51 R e
R 134 348 157 2.2
) [100-150 |>150 162 Loamey e .. 182
Zine 50-175 1175-250 {>260 . 8400 624 L A28
Arsenic 27 24-41 41 154 a3 L35
Selenium 15 0.1
Molybdenum 156 X 2.3
ﬁﬁéamum R B S
Notes
1. Alt vaiues in mg/kg
2. Blank space indicates sample was not collected and analyzed.
3. Main St. sample coflected from East bank NFLR; Fleek and Ohio sample collected from the West bank of the NFLR: Fleek and RR - East bark of the NFLR,
4. AA - Below Detection
§. Canadian Sediment Quality Guidefines Low = lowest effect level; high = severe effect level based on 40% total organic carbon.
[

ADDSMPLXLS sediment

1 of §

. Sediment classification system by Kelly and Hite (1084} Elavated = slightly elevated, highly = highly elevated.

188



APPENDIX E



Newark G5O
Additionsl NFLR Sampling 4/168/28
Yiat Weather River Sampling

S-gay Cerbonaceous Biological Oxygen Demand {mg/)

}{T&me Aguatic tocation
(rnin) LifeStd. [ NFUS7 [ CSO7 | STM7 [ NFUS6 | CSO6 | STM6 | NFDS®6
0 6.3 35 22 8.9 232 38 7.5}
150 48 42 25 87 110 25 47
] D 4.0 24 37 8.7 57/ 18] 58
g 45 6.3 18 36 75 34.2 24 34
. 60 NS| 1 2.1 NS 29.4 17 NS
""""" 90 NS| 27 38 NS| 22 20 NS
1200 1 NS 14 38 NS 22.2 NS NS
: 240 NS 13 19] NS 16 NS NS
- 360 NS 11 25 NS 24.6 NS NS
480] I NS 14 36 NS 27.7 NS NS
600 NS NS 49 NS NS NS NS
NS - No Sampie Collected

} Suspended Solids {mg/l)

aTime Aquatic Location

(min) LifeStd. | NFUS7 | CSO7 | STM7 | NFUS6 | CSO6 STM6 | NFDS6
0 88 386 8 98 920 270 86
15 168 544 4 144 470 236 114
30 96 780 2 102 132 112 162
45 192] 526 4 220 138 92 118}
’ 60 NS 308 2 NS 104 82 NS
a0 NS 142 8 NS 76| 84 NS
, 120 NS 96 2 NS 54 NS NS
240 NS 62 8 NS 88 NS NS
360 NS 224 2 NS 150 NS NS
480 NS 192 4 NS 214 NS NS
600 NS NS 4 NS NS NS NS

NS - No Sample Collected

Total Kjeldahl Nitrogen {mg/)

HTime Aguatic Location
{rin) Life Std. | NFUS7 [ CSO7 STM7 | NFUS6 | CSO6 STM6 | NFDS6
0 12] 58 0.1 13 537 4.1 1.3
15 1.8 42 0.1 14 12.6 3.0 1.2
i 30 17 3.9 0.2 13 6.9 19 1.4
45 15 33 0.5 25 37 14 14
60 NS 22 05 NS 2.9 1.2 NS
80 - NS 1.8 0.1 NS 2.7 18 NS
120 NS 1.3 0.2] NS 18 NS NS}
240 NS 1.0 0.1 NS 26 NS NS
360 NS 2.0 0.3 NS 3.0 NS NS
480 NS 25 0.4 NS 59 NS NS
600 NS NS 06/ NS NS NS NS

3 NS - No Sample Collected

ADDSMPL.XLS WWF 10f6 8/6/98



Mewark U850
Agditional NFLR Sampling 4/16/88
Wet Waather River Sampling

Fecatl Coliform {col/ 100 mi)

ﬂTime Aquatic o e Location ]
(min) LifeStd. | NFUS7 | CSO7 | STM7 | NFUSB | CSO6 STM6 | NFDS6
0
T R I et B §
S - :
T - O i
e
@poseze 1,000 NS| 13,850 NS TNTC] 19,900 = NS
TNTC - to numerous {o count
NS - No Sample Collected
Aluminum {(ugfl}
ime Aguatic Location 4
(min) Life Std. | NFUS7 | CSO7 | STM7 | NFUSe | CSO6 | STMB | NFDS6
0 1,240 2,770 AAl 1,370 4,830 1,870 1,5101
15 1,919 4,150 AAl 1910 3130 1,690/ 1,680
30 1,760 5,790 AA 2,300 1,600 1,190 2,830
45 2,890 4,080 AA 3,250 856 1,330 2,510
60 o NS| 3370 AA NS 916 1,140] NS
90 NS 1,870 AA NS 825) 1,0000 NS
120 T nNs 1,590 74 NS 443 NS NS
240 NS 1,010 55 NS| 848 NS NS
380 NS 2,530 69 NS 1,840 NS NS
480 NS 1,710 AA NS 2,090 NS NS
~600] NS NS AAl NS NS NS| NS
NS - No Sample Collected
Magnesium {ug/l)
HTime Aquatic | Location L
(min) LifeStd. | NFUS7 ] CS07 | STM7 [ NFUS6 | CSO6 | STM6 | NFDS6
0 14,400  16,600]  26,600]  14,100] 10,200 3,880  14,700)
15 | 13300] 13200{ 28,200] 13,800] 10,400 6,780 15,600
30| 13,300]  15500{ 28,000 15300] 3,690 1,890 16,300
45 16,800] 20,300/ 28,400 15,100 2,410 880| 14,300
80 _NS| 12,800 272000 NS 1,880 1400 NS
90| NS 5400] 27,600 NS 1,410 1,130 NS
120 j NS 4,340 27,600 NS 7600 NS NS
240 NS| 3930 33000 NS| 26200 NS NS
- 360| NS|  10200] 27,700 NS 3,090 NS NS
480 NS 79201 27.300] NS| 5,170 NS NS
600] 1 " NS| U Ns| 23900 NS NS NS NS
NS - No Sample Collected
ADDSMPL.XLS WWF 2 of 6 8/6/98
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MNewark 080
Additonal NFLR Sampling 4/168/88
Wet Weather River Sampling

Mercury {ugh)
F"ime Aquatic Location -
(min) LifeStd. | NFUS7 | CSO7 | STM7 | NFUS6 | CSO6 | STM6 | NFDS6
0 0.2 AA AA 0.060 0.180 1.050 0.470 AA|
5 02 AAl037) AAL  AAl 0470 0240 AA
""""""" a0 o2l AAL AT oS0l Al T Al od30]  AA
45 D2 CAAL AAl T AA AAL AAl 0100  AA
N 60 0.2 NS|  AA 0090 NS AAl  0.210 NS
90 02 NS AAl  AAl NS AA 0190  Nsf
120 02 NS AAl T AA NS AA NS| NS
240 0.2 NS|  AA AA NS AA NS|  Ns|
o 360 02 NS AA 0.080 NS 0.270 NS NS
480 0.2 NS AA AA NS 0.150 NS NS
600 0.2 NS NS~ AA NS} NS NS NS
NS - No Sampie Coliected
Cadmium (ug/l)
Time Aquatic Location
{l(rmin) LifeStd. | NFUS7 | CSO7 | STM7 [ NFUS6 | CSO6 | STM6 | NFDS6
0 36 1.9 3.1 14 14 2.2 22 15
15 36 13 2.8 15 19] 14 46| 17
3 38 1.8 36 14 25 12 1.8 2.8
- 45 36 24 23 14 1.9 10] 08 25
””””””””””” 60 36 NS 51 13 NS| T 12] 24f NS
90 36 NS 19 13 NS| 1.0{, 16 NS
""""""" 120 36]  NS| 17| 18 NS 07 NS| NS
240 36 NS 2.0 1.7 NS 10 NS NS
o 360 36 NS 2.7 19 NS 0.5 NS NS
N ago| 36 NS 24 19 NS 17 NS NS
600] 36 NS NS 2.0 NS NS NS NS
NS - No Sample Collected
Chromium {ugh)
rETime Agquatic Location
(min) LifeStd. | NFUS7 | CSO7 | STM7 | NFUS6 | CSO6 | STMs | NFDS6
0 1 AA 13 2.1 AA 3.2 0.1 AA
15 11 AAl AA 1.3 AA AA AA AA
30 11 AA 13 10 16 AAl  AA AA|
45 11 AA AA 11 08 AA AA AA|
60 11 NS AA 02 NS AA AA NS
90 11 NS 0.4 AA NS|  AA AA NS
120 11 NS AA AA NS| AAl NS NS
240 11 NS| AA AA NS 1.1 NS NS
N 360 11 NS| AAl T AA NS 09 NS NS
| as0 1M NS|  AAl " AAl NS aAl NS| NS
600 11 NS NS 1.7 NS NS NS NS"
NS - No Sample Collected
ADDSMPL.XLS WWF 3 of 6 8/6/98



-y
i

[
LA

an

et

BB

Mewark 050
Addiional NFLR Sampling 4/16/88
Wel Weather River Sampling

Copper {ug/}
H’ﬁme Aquatic - Logaton
{min} LifeStd. { NFUS7 [ €SO7 | STM7 [ NFUS6 | CSO8 | ST™M6
0 345 95 42 4.1 10.3 102 28|
15 345 95 B2 39 143 103] a3
30 345 91  4s 41 104 83 21| .
- 45 T345] 128 38 481 27 a2 T
| 80] 345 NS 25| 38|  NS| 31 12
90| 345 NS 18] 47 Ns| 27 13
""" 120 345/ NS| 14| 43 NS| 15.8 NS
240 345 NS 19 4.4 NS| 222 NS
360 345 NS 25 46 NS 40.3] NS
480 34,5 NS 23 45 NS 437 NS|
600 345 NS NS 54 NS NS NS
NS - No Sampie Collected
Nickel (ugf)
Time Aquatic o Location
(min) LifeStd. | NFUS7 | CSO7 | STM7 | NFUS6 | €CSO6 | STM6 | NFDS6
0 500 50 23 9.8 2.6 25 13.6 472
15 500 8.9 21 9.6 6.0 20 98] 3.3
i 30] 500 5.1 34 9.1 129 17 49 6.9
45 500 10.1 280 96 10.5 125 7.0 6.0
60 500 NS 19] 78 NS 9.7 6.8 NS
90 500 NS 133 88 NS| 139 82| NS
____________ 120 500 NS 97| 9.5 NS 92 NS NS
) 240 500 NS 11 89l  Ns| 97 NS NS
360 500 NS| 12 8o  N§| 123]  N§| NS
480 500 NS 13 12.4 NS 148/ NS| NS
600 500] NS NS 115 NS NS " NS NS
NS - No Sample Collected
Lead {ug/)
Time Aquatic Location
(min) LifeStd. | NFUS7 | CSO7 | STM7 | NFUS6 | CSO8 | STM6 | NFDS6
N 0 33 5.2 120 16 AAl 128 78 3.3
B 15{ 33 6.4 113 20 AA 68 115 AA
30 33 49 85 200 153 59 32 AA
45 33 8.2 89 20 150, 43 21 AA
60 33 NS ET) 19 NS 3 241 NS
90 33 NS 25 22 NS 223 17| NS
120 33 NS 18 22 NS 165 NS| NS
240 33] NS 18 22 NS 2638 NS NS
360 33 NS 38 23 NS 480 NS5[ NS
480 33 NS 38 21 NS 66 ‘NS NS
""""""""" 800 33 NS NS| 21 T NS| NS NS NS
NS - No Sampie Collected
ADDSMPL.XLS WWF 4 of 6 8/6/98
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Newark 0BO
Additional NFLR Sampling 4/18/58
Wat Weather River Sampiing

Zing {ugft)
Time Aguatic | e Location
Hmin) LifeStd. | NFUS7 | CSO7Y STM7 | NFUS6
0 290 380 250 7.9 479
15 290] 443} 414 65 447
30] 200 = 488 240 8.9 519
4B 2000 724 248 7.2 60.7
T80l 280 NS 133 87 NS
90| 290 NS| 87 48] NS
120 290  N§| 85| 78 NS
240 290 NS 93] 8.8 NS
| 360 290 NS 133 8.8 NS
480 290 NS 120} 10.3 NS
600] 290 NS NS 9.3 NS
T\IS - No Sample Collected
Arsenic (ugh)
Fime Aguatic Location
(min) LifeStd. | NFUS7 | CSO7 STM7 [ NFUS6 | CSOs STM6 | NFDSS6 |
0 190 22 7.1 AA 4.0 45 31 2.3
15 190 38 79 0.2 4.2 31 2.6 2.9}
B 30 190 14 129 0.9 27 1.1 28] 36
45 180] 41 9.4 AA 4.2 20 23 33
””””””””””””””” 80| 190 NS 6.2 0.3 NS 1.2 22 NS
90 190 NS 37 02] NS 03] 18] NS
120 190 NS 2.3 AA NS| 1.1 NS NS
240 190 NS 2.9 0.3 NS 25 NS NS
360] 160 NS| 59 AA NS| 48] NS NS
| 480 190 NS a7 AA NS 58 NS NS|
600 190 NS NS AA NS NS NS NS
NS - No Sample Collected
Selenium {ug/h
Hr ime Aguatic Location
(min) Life Std. | NFUS7 | CSO7 [ STM7 [ NFUS6 | CSO6 | STM6 | NFDS®6
i) 5 AA 21 32 06 0.2 28 AA|
] 15 5 AA 2.1 1.0 16 AA AA 1.4
- 30 5 AA 1.1 0.1 A 05 02 4.4
| 45 5]  AA 1.0 04 0.8 AA 0.4 26
80 5 NS 0.2 06/ NS AA 1.4 NS
90| 5 NS 32 05 NS AA 13 NS
120f 5 NS 18 48 NS 2.9 NS NS
240 5 NS 13 19 NS AA NS NS
| S > e T 5 NS . Rt
480 5 NS 1.0 18 NS 0.6 ‘NS NS
600 5 NS NS{ 26 NS NS| NS NS
NS - No Sampie Collected
ADDSMPL.XLS WWF 5 of & 8/6/98



Newark 050
Additional NFLR Sampling 4/16/28
Wat Weather River Sampling

b
§

Molybdenum {ug/l)
Time Aquatic i Location
{(min) LifeStd. | NFUS7 [ €CSO7 | STM7 | NFUSS
0 Y I D L
15] ) AAl 58] 13 122
L AA 56 84, 89
""""""" 45 _ AAf 28] 68 88
B 6of ] Nsp 4 58 NS
g0l 1 Ns| 85 5.5 NS
120 ~ NS 68/ 21l NS
B 240 NS 44 74 NS
360 NS 37 48 NS
480 NS 34 40 NS|
B 600 NS NS 49 NS
NS - No Sampie Coilected
Thalium (ug/)
I‘F‘ime Aquatic Location
HHrmin) LifeStd. | NFUS7 ] €S07 | STM7 [ NFUS6 | CSO6 | STM6 | NFDS6
0 16]  AA AA 17 AA AA 16 AA
15 16 AA 0.1 1.8 01l AA AA 0.9]
} 30] 16 AAl 13 451 22 AA AA 2.0]
' 45 16 AA 1.4 19 0.9 AA AAl 15
60 16 NS 12] 48] NS AA 03 NS
, g0 16 NS| 2d 45 NS AA| 03] NS
120 16 NS| 16 AA NS 0.1 NS NS
240 6] NS AA 0.2 NS AA NS| NS
~3s0| 16 NS 4.0 AA NS|  AAl NS NS
i 480 16 NS 1l 20 NS 0.3 NS NS
it ) 600 16 NS NS 0.7 NS| NS NS NS
NS - No Sample Collected
i
3
]
3
ADDSMPL.XLS WWF 6 of & 8/6/98
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Mewark 030 Long Term Control Plan
Additiona! NFLR Sampling 5/18/98
Background River Water Samnles

5-day CBOD (mg/)
Time Aguatic Location
lltmin) LifeStd. | NFUS7 | NFDS 6
0 36 3.4
,,,,,,,,,,,,,, <& T -
30 3.9 3.2
45 33 38
60 5.0 4.7
“Average 4.16 3.74
Suspended Solids (mg/)
Time Aguatic Location
(min) LifeStd. | NFUS7 | NFDS6
0 20 2.00
15 2.0 2.0
30 4.0 2.0f
45 20 2.0}
80 20 4.0/
Average 24 2.4
Total Kjheldah! Nitrogen (mgh)
Time Aguatic l.ocation
{(min) LifeStd. | NFUS7 | NFDS 6
0 0.41 0.36
) 15 0.34 0.34
30| 0.38 0.56
- 45 0.37 0.04
60 0.46 0.85
Average 0.392 045
Aluminum {ug/l)
Time Aquatic Location
{min) Life Std, NFUS7 | NFDS6
i 0 51 38
16f 44 42
B 30 40 20|
45 33 14|
B 60 48 14
Average 43.2 2686
ADDSMPL.XLS dwf-bkgd 10f 3

Nickel {ug/l}
Time Aquatic | Location
(min) LifeStd. | NFUS7 [ NFDS6
0 500; 46 49
15| 500 37, 46
' 30 500 42| 32
45 500 10.9 5.1
60 500 770 7.00
Average 500 6.22 4.96
Lead (ug/l)
Time Aguatic Location
fitmin) Life Std. | NFUS7 | NFDS 6
0 33 10.7 154
15 33| 1186 12.7
30 33 82 12.7
45 33 13.6 15.8
60 33 16.8 137
Average 33 12.18 14.06
Zinc (ugh)
[Fime Aguatic | Location
(min) Life Std. | NFUS7 [ NFDS 6
0 290 7.8 9.1
15 290 5.3 84
30 290 6.0 117
45 290 68 169
60 290 73] 232
Average 290 6.64 13.86
Arsenic {ug/l)
Time Aguatic Location
(rmin) Life Std. | NFUS7 | NFDS 6
0 190 2.6 1.3
BT 190 o7 27
30 190 07| igu
45 180 0.2 4.0
[ 80 190 0.4 26
Average 190 0.92 248
9/30/98



Mewark C20 Long Term Control Plan
Additional NFLR Sampiing 3/18/98
Background River Water Sampiles

Magnesium (ug/)

Time Aguatic | Location ] ‘H
(min) LifeStd. | NFUS7 | NFDS6
0 24,000] 27,200
s Saio00| 26,06
30 25900] 24,500
45 25,900 25,900}
80 27,300] 27,500}
Average 25820 26180
Mercury {ug/)
Time A'quagc Location
] (min) Life Std. | NFUS7 | NFDS6
0 0.2
15 0.2
30 0.2 0.76 0.43
45 0.2 T
80 0.2
Average 0.2 0.76 0.43
Cadmium (ug/l)
Time Aquatic Location
{min) LifeStd. | NFUST7 | NFDS 6
0 3.6 08 14
) 5] 38 0.8 1.1]
) 30} 36 0.9 1.0
] 45 36 17 1.0
B 60 36 15 1.0“
Average 3.6 114 1.1
Chromium {ugfl)
Time Agquatic Location
limin) Life Std. | NFUS7
- 0 11 AA
15 1 AA
30, 11 AA
- 45 11} 15
80 11 09
Average 11 1.2
ADDSMPL.XLS dwi-bkgd 2 of 3

Selenium (ug/)

Time Aguatic Location
l(min) Life Std. | NFUS7 | NFDS6
0 5 0.2 AA
' 30 5 0.1 AA
45 5 0.1  AA
60 5 AAl AA
Average 5 0.1
Molybdenum (ug/l)
Time Aquatic Location
(min) Life Std. | NFUS7 | NFDS 6
] 0 17.4 13.5
- 15 9.7 4.9
30 8.0 33
45 6.6 2.1
60| 6.2 15
| Average - 9.58 5.06
Thalium (ug/)
Time Agquatic Location
l(min) Life Std. | NFUS7 | NFDS 6
0 16 8.2 06
15 16 AAl A
30 16 05,  AA
— 5 T R
60 16 13| 03
Average 16 3.33 045
Silver (ug/h)
Time Aquatic Location
(min) Life Std. | NFUS7 | NFDS 6 |
0 1.3 1.0 1.5
_____ 15 1.3 1.0 12
30 1.3 08 11
48] 13 12 o8
I D e 0.9)
Average 13 1.04 1.1
9/30/98



Mewark U280 Long Term Control Plan
Additional NFLR Sampling 5/18/98
Background River Water Sampiles

Copper {ug/l)

Time Agquatic | Location -

li{min) LifeStd. { NFUS7 | NFDS#6

0 36 42| 51

15 36] 43 43
30 36 4.4 4.5
45 36 37 514
; 60 36 3.6 4.8jf
Average 36 4.04 4.76

o
4
4

H

L

ADDSMPL.XLS dwf-bkgd 3of 3 9/30/98
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¥ 1212 Portage Trail » Cuyshegs Fails, Onhio 44223
ol Phone {230} 940-6300 © Fax {330) 940-5304
# 1 {300} 540-4025

August 3, 1998 SR :

445 Hutchinson Ave,
Columbus, OH - 43235-5677

~ re: City of Newark toxicity tests
Dear Mr. Wilson: . _
'Enclosed pimse find two copxes of EnvxroScxence s report for the foﬂowmg toxmty tests that

were conducted thh water samples collected fmm storm sewer and CSO dlschatgm and their

(4) 3—brood statxc rcnewal chmmc screemng bmassay usmg Cenodaphma dubza (water flea) -

- (4) 7-day static, mewal chromc screemng bmassay usmg szephales pmmelas (fathead

mmnow)

_ Four water samples were mcexved on 06/ 13{98 at 1230 hours. Sampies were collected 06/ 12-

13/98 between 2300 and 0036 hours, and were identified as upstream 1006, CSO 1006, storm :

 sewer, and downstream 1006. Sample temperature upon receipt was below 4 °C

Fathead minnow tests werexmtxated on 06!14/98 at 1130 hours, while water ﬁm tests were
initiated on 06/14/09 at 2200 hours. The sample holding time exceeded 36 hours for the C.
dubia test (approximately 45.5 hour holding period). A water flea test was initiated within the

- 36 hour holding time, but the test proved to be invalid with excessive control mortality after

eight hours of exposure. This initial sct-up was discarded and another test was initiated with
specimens from an alternate source. - .

Each sample was tested at full—strength. 4

 Test results are summarized below.
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Mike Wilson

Malicolm Pimie, Inc.
Page 20f3 _
Toxicity test results for Ceriodaphnia dubia (water flea).
Sample date: 06/13/98, City of Newark. Test period: 06/14-21/98.
sample % surviving " mean reproduction
7 days #young/specimen exposed

lab water control 1 (DMW) 100 22.1.(14.7)
1ab water control 2 (MHRW) 100 18.0 (26.1)

| upstream 100 © 31.7(4.3)
CsO 100 38.3 (18.9)
storm sewer 100 - - 35.4(11.9)
downstream = - s 80 90% day 6) 291(262)

- C‘V coefficient of vanannn (samplc standard dev:aum + mm)*lm))

| Toxicity test results for szephale.r promelas (fathmd minnow).
Samplc date: 06/13/98, City of Newark. Test period: 06/14-21/98.

Sample % surviving % surviving | mean growth mean growth
at96 hours | at7 days per survivor - | per fish exposed
- (%CV)* (%CV) | (%CV)
lab water control 1 96 94 (6.6) 0.323 (10.5) | .0.303 (6.6)
lab water control 2 98 - 94 (5.8) 0342 (6.4) 0.322 9.9) .
upstream 94 74 (26.3) 0.458 (17.7) | 0.319 (20.1) -
Cso 96 94 9.5) 0.3476.1) - | 0.327 (13.9)
storm sewer 90 82 (20.3) 0332(7.5) | 027130187
downstream 94 63 (7.5) - 0.492 (7.3) 0.314 (16.5)

*CV = coefficient of vanatmn (sample standard deviation + mean)*100)).

mmmmmummm None of the water samples was acutely

toxic to either species. Exposure periods for acute toxicity are typically 48 hours for C. dubia _
and 96 hours for P. promelas. No dead or otherwise adversely affected C. dubia specimens




were observed in any of the test solutions during the first 48 hours of exposure. The response
among P. promelas specimens ranged fmm 2% to 10% affected through the first 96 hours of

exposure.

roni j ival i - ays). None of the storm water
ornverwatersamplcswaschmmcaﬂytomtowamﬂcas Cdubwspecxmmexposedto
storm water and river water samples out-performed specimens in the laboratory control
groups. Each treatment group was associated with good survivorship and appreciably high
reproduction totals. Mean reproduction by specimens in downstream water was not
agmﬁmﬂyhssﬂmnmmrepmdummbymeupmmmmgmgmupmrﬁwms
Rank Sum test, alpha 0.05). _

Whenoomparedwﬂmlaboramrywat@tmnmlgmup asmnsacallysxgmﬁmntmducnonm
fathead minnow survival was associated with the upstream and downstream river water
samples (Dunnett’s and Bonferroni’s tests, alpha 0.05). Survival was lowest in the downstream
sample, but it was not significantly less than survival among fish in the upstream water sample
(2 sample t-test, alpha 0.05) Survival was not reduced among fish in the CSO discharge
sampleandwasnots:gmﬁcantlyreduoedamongﬁshmthcstormsewasample

Mean growth values for fish was calculated in two ways: mgdrywexghtpcrsumwng ﬁshand
mg dry weight per fish exposed, which factors mortality into the mean growth value. Mean
growth per survivor was highest for fish in river water samples, but these groups also had the
most deaths; therefore, it may not be appropriate to evaluate growth among fish in the storm
water samples to that of fish in the upstream water sample. Mean growth among surviving.
fish in the storm sewer discharge sample was about equal to mean growth for survivors in the
two lab water controls (pooled data). However, there was a statistically significant reduction in
mean growth for this group compared to the pooled lab water control data when means were
calculated for the number of fish exposed (2 sample t-test, alpha 0.05). But note that for this
analysis the reduction in growth represented just 12.5% of the control mean value, therefore,
the statistical szgmﬁcancc associated with this group may not represent a biologically important
result.

Please call me if you have any questions.

Sincerely,

Agce{;mcfsf‘ Aqéﬁc Biologist

enclosures



RESULTS OF CHRONIC TOXICITY TESTS!

3-brood - Ceriodaphnia dubia static screening renewal
7 day - Pimephales promelas static screening renewal

Testing period: June 14-21, 1998
Sampling period: June 12-13, 1998
Report date: August 3, 1998

Conducted For:

445 Hutchinson Ave,
Columbus, OH 43235-5677

re.: City of Newark

Conducted and PIW By:

1212 Portage Trail

Cuyahoga Falls, OH 44223
1-800-940-4025

For ENVIROSCIENCE, INC,

o5 VMQA_{,&!?&%__ Laboratory Director
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inc. - City of Newsark

Malcolm Pirnie

TABLE 1.
Toxicity Test Report - General Information

1. Facility/Discharger: City of Newark CSO Report Date: 08/03/98

2. Address:

3.NPDESPermit #: 4. Receiving Stream:

5. Facility Contact: Mike Wilson, 6 . Phone #: (614) 888-4953
Malcolm Pirnie, Inc.

7. Testing Lab Name:
8. Lab contact: Susan Villarreal
10. Outfall(s) Tested: sample locations:

11. Test Species: #1 Ceriodaphnia dubia  #2_Pimephales promelas

12. Test Conditions:

13. Dechlorination? NA Original Chlorine Level: NA

14. Report Contents:

General information .................. Table 1
Sampling information ................. Table 2
Testdatesandtimes .................. Table 2
Test conditions C. dubia and P. promelas . . . . . Table 3
Initial chemistry .................... Table 4
Testresults C.dubia . ................. Table §
Testresults P.promelas . . .............. Table 6
Additional information .. ............... Table 7

SRT charts, dechlorination procedure,
deviations/relevant information, summary of results

Attachments: Chain-of-Custody, bench sheets/data analysis, SRT control charts

Q&ﬁéﬁ.@_ §oLY 7
Signature of p Date

Alice Beal \ quatic Biclogi

Name (typed or printed) Title



Malcolm Pirnie Inc,~ City of Newark €SO

TABLE 2.
Sampling Summary }
Sample Type|{ Volume Sample Collection
| Outfall grab/comp. Received :
: Begin End Flow - MGD;
MM/DD/YY- | MM/DD/YY- weather
| Time Time
river upstream composite | 3gal | 06/12/98-2300 | 06/13/98-0036 :
i 1006 1.5 hours . .
1CSO 1006 composite | 3gal | 06/12/98-2300 | 06/13/98-0036 i
| 1.5 hours _ | B ,
storm sewer composite | 3gal | 06/12/98-2300 | 06/13/98-0036
1.5 hours
06/12/98-2300 | 06/13/98-0036

Dates/Times of Test Performance:

| Ceriodaphnia dubia Pimephales promelas l
| Start Date; MM/DD/YY 06/14/98 | Start Date: MM/DD/YY 06/14/98 E
| Start Time: 2200hrs | Start Time: 1130hrs

| End Date: MM/DD/YY 06/21/98 | End Date: MM/DD/YY 06/21/98

Comments:
Samples were received in the laboratory on 06/13/98 at 1230 hours; temperature upon receipt

was below 4 °C.

Each sample was held in three 1-gallon plastic Cubitainers®; the contents of the three
containers was mixed in the toxicity laboratory prior to use. Samples were held in cold
storage, ‘




et et i PifiEine, =Tty of Néwark €S0 o " Page3of9
5 ry of toxicity test conditions for chronic testing with Ceriodaphnia dubia or Pimephales promeias. _
_ Ceriadaphnia dubia | ' _Pimephales promelas
1. Age and origin of test organisms: <24 hours, EnviroScience 06/14/98 between | <24 hours, EaviroScience 06/13/98.1530
1600-2130 hrs _ :
Test type and duration: static, daily renewal, until 60% of control static, daily renewal, 7 days i
specimens produce 3rd brood
_ Light quality and intensity: wide spectrum fluorescent/50-100 fc wide spectrum fluorescent/50-100 fo
Photoperiod: 16/8 hours light/dark 16/8 hours light/dark ‘
Test solution temperatures °C.: 24.0-26.2 24.2-262
Feeding regime: daily: alga Selenastrum capricornutum to | 700-1000 newly batched brine shrimp,
provide approx. 2.3x10° cells/ml; and 0.1ml | Artemia sating per vessel twice daily, at star
YCT concentrate and end of work day _
Size of test vessel: 30 ml plastic cup 600 ml glass beaker
Volume and depth of test solutions: 15 ml and 24 mm 250 mi and 4.2 cm
No. of test organisms per vessel: 1 10
No. of vessels per solution: 10 5
Total no. of organisms per solution: 10 50
Test concentrations as percent effluent: | 100% {screening tests) 100% (screening tests)
Rencwal MM/DD-test days: 06/ 1_2-13 samples used for all daily renewals  |06/12-13 samples used for all daily renewals
Laboratory control water: dilute mineral water (DMW) and moderately | dilute mineral water (DMW) and moderately
hard reconstituted water (MHRW) hard reconstituted water (MHRW) _
Secondary control: upstream river water served as toxicity control upsm fiver water served as toxicity control
. Aeration: not necessary . |not necessary _
17. Endpoints:' mortality - no movement with gentle prodding; |mortality - no movement with gentle prodding,

Notes: ' Adverse effects were also recorded but were not used to calculate chronic
mortality plus behavioral effects such as immobility,

ival and re

_|survival and growth NOEC

o

toxicity endpoints (¢.g. NOEC, TU,), Adverse effects include cumulative

atypical swimming, loss of equilibrium, or some other specified condition.



Maleolm Pirnie Inc. - City of Newark C80 Pagedof 5

TABLE 4.

Initial Water Quality. Values of pH, dissolved oxygen (DO) concentration, conductivity, total alkalinity, total
hardness, and total residual chlorine (TRC) for each sample. Values listed for lab water represent a range of initial
values for new batches. Values recorded for renewal solutions for final solutions are @abulated on bench sheets
which are attached.

Total Total TRC
Alkalinity Hardness my/l
Ca CaC
68-70 £4-92 <0.02 o
i
6062 80-92
188 . 256
34 44
26 4
174 232

| Comments:  Lab waters: DMW = dilute mineral water (i.e. 20% Perrier” in Milli-Q); MHRW
i = moderately hard reconstituted water (salts dissolved in Milli-Q). DO, pH, and
conductivity measured at test initiation; alkalinity, hardness, and chlorine measured
after preparation of each batch.

NA = not analyzed.




Maicolm Pimie Inc. - Clity of Newark C30 Page 5 of §

TABLE 5.
Results of a 3-Brood_Ceriodaphnia dubia Survival and Reproduction Test
Conducted 06/14/98 - 06/21/98
: Cumulative Percent Mortality Reproduction
i Test Solutions (#young/specimen)
J Test Day
1 2 3 4 5 6 7 Mean SD %CV
oMW 12b o 0 o 0o 0 o o0 |21 32 147
/1 lwater control
|MHRW 1ab o 0 0 0 0 o0 0 |180 47 261
““fwater control
0 0 0 0 0 0 0 3.7 121 243
0 0 0 0 0 0 0 383 Z2 189
|storm sewer 0 0 0 0 0 0 0 |354 42 119
river 0 0 0 0 0 10 20 |29.1 16 262
downstream
" Statistical methods: Wilcoron’s Rank Sum test comparing upstream and downstream river groups (1

isided, alpha 0.05) with Toxstat® 3.5.

/Comments:
‘ ;51) = sample standard deviation. CV = coefficient of variance, SD/mean.
‘Results of statistical analysis:

- mean reproduction among specimens in downstream river water was not significantly less than
mean reproduction among specimens in upstream river water.




Malcolm Pimie Inc. - City of Newark CS0 Page 6 of @
TABLE 6.

Results of a 7-Day _Pimephales promelas Survival and Growth Test
Conducted 06/14/98 - 06/21/98

Cumulative Percent Mortality Dry Weight
Test Solutions (mg D.W./fish)
Test Day per survivor
per fish exposed
1 2 3 4 5 6 7 Mean' SD %CV
DMW lab 0 0 0 4 4 6 6 0323 0034 105
water control 0303 0.020 6.6
MHRWIab | 0 0 0 2 2 2 6 (0342 0022 64
water control 0322 0032 99
river upstream| 0 2 4 6 20 26 26 10458 0081 177
0319 0.064 201
CSO 0 2 4 4 6 6 6 0.347 0021 6.1 -
storm sewer 0 2 6 10 16 16 18 10332 0025 175
0273 0.051 187
river 0 0 4 6 31 37 37 0,492 0036 713
ldownstream 0314 0.052 165

Statistical methods: Bonferroni’s comparing survival in treatment groups to survival in lab water
jcontrol groups. 2 sample t-test comparing survival in downstream group to survival in upstream group.
Dunnett’s comparing growth means for CSO and storm sewer groups to upstream group (for means
based on survivors). 2 sample t-test comparing mean growth per fish exposed in storm sewer group to !
mean growth per fish exposed in pooled lab water groups. Toxstat® 3.5; 1 sided, alpha 0.05.

Comments: SD = sample standard deviation. CV = coefficient of variance, SDimm._

* mean growth as mg dry weight per survivor is the top value; mean growth as mg dry weight per fish
exposed (factoring in mortality) is the bottom value.
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~ -ubie 6 compl

Results of statistical analysis:

survival in upstream and downstream was significantly reduced when compared to the pooled
lab water control groups,

from a 2 sample, one-sided comparison, survival in downstream water was not significantly
less than survival in upstream water,

mean growth per survivor was not significantly reduced in any of the treatment groups when
compared to the pooled lab water control data,

mean growth per survivor in CSO and storm sewer groups was significantly less than mean
growth per survivor in upstream water, but these comparisons may be inappropriate because of
reduced survival in the upstream sample,

when mean growth was based on the number of fish exposed, which is the current U.S. EPA
method, a statistically significant reduction was associated with fish in the storm sewer sample
when compared to the pooled Iab water control data, but note that the analysis was very
sensitive (MSD 11.2%), and the actual reduction represented only 12.5% of the control mean
value,



Malcolm Pirnie Inc. - City of Newark CSO

7.1

7.2

TABLE 7.
Additional Toxicity Test Information

Methods/Instrumentation used in chemical analysis:

Dissolved oxygen: APHA (1992) 4500-G., Orion Model 820/YSI Model 51B

pH: APHA (1992) 4500-H., Orion Model 920A/Orion Model SA250
Conductivity: APHA (1992) 2510-B., Orion Model 160

Total Hardness: APHA (1992) 2340-C.

Total Alkalinity: APHA (1992) 2320-B.

Total Residual Chlorine: ~ EPA 330.1, Wallace & Tiernan model titrator

Deviations from protocol and other relevant information.

7.2.1

7.2.2

7.2.3

7.3

The samplies were filtered prior to use to remove interfering organisms (60x mesh Nitex®).

The 36-hour holding period was exceeded for the Ceriodaphnia dubia test. A water flea test

was initiated at 1215 hours on 06/14/98 but mortality among specimens in laboratory control
water exceeded acceptable limits within the first eight hours of exposure; therefore, a second
water flea test was initiated at 2200 hours, approximately 45.5 hours after sample collection).

Samp}es collected on 06/12-13/98 were used throughout the test period. Typically, two

additional sampling events would be included, however, the unpredictable nature of storm
water runoff precludes the three sample procedure.

Summary
Four water samples were received on 06/13/98 at 1230 hours. Samples were collected 06/12-

13/98 between 2300 and 0036 hours, and were identified as upstream 1006, CSO 1006, storm

sewer, and downstream 1006. Sample temperature upon receipt was below 4 °C.

Fathead minnow tests were initiated on 06/14/98 at 1130 hours, while water flea tests were
initiated on 06/14/09 at 2200 hours.

Each sample was tested at full-strength.

; i g 2 2 periods): Noncofﬂxewat&rsam;ﬂcswasacuteiy
tOXlC to exﬁxer specm Exposure pmods for acute toxicity are typically 48 hours for C. dubia
and 96 hours for P. promelas. No dead or otherwise adversely affected C. dubia specimens
were observed in any of the test solutions during the first 48 hours of exposure. The response
among P. promelas specimens ranged from 2% to 10% affected through the first 96 hours of

i i - ion, g ays): None of the storm water
or river water samples was chromwlly toxic to watcr ﬂm C. dubia specimens exposed to

B
o5
sl
o1
2y
o3

p Rt
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storm waler and river water samples out-performed specimens in the laboratory contro}
groups. Each treatment group was associated with good survivorship and appreciably high
reproduction totals. Mean reproduction by specimens in downstream water was not
significantly less than mean reproduction by the upstream receiving water group (Wilcoxon’s
Rank Sum test, alpha 0.05).

When compared to the laboratory water control group, a statistically significant reduction in
fathead minnow survival was associated with the upstream and downstream river water
samples (Dunnett’s and Bonferroni’s tests, alpha 0.05). Survival was lowest in the downstream
sample, but it was not significantly less than survival among fish in the upstream water sample
(2 sample t-test, alpha 0.05) Survival was not reduced among fish in the CSO discharge
sample and was not significantly reduced among fish in the storm sewer sample.

5 Mean growth values for fish was calculated in two ways: mg dry weight per surviving fish and
mg dry weight per fish exposed, which factors mortality into the mean growth value. Mean
growth per survivor was highest for fish in river water samples, but these groups also had the
most deaths; therefore, it may not be appropriate to evaluate growth among fish in the storm
water samples to that of fish in the upstream water sample. Mean growth among surviving
fish in the storm sewer discharge sample was about equal to mean growth for survivors in the
two lab water controls (pooled data). However, there was a statistically significant reduction in
mean growth for this group compared to the pooled lab water control data when means were
calculated for the number of fish exposed (2 sample t-test, alpha 0.05). But note that for this
analysis the reduction in growth represented just 12.5% of the control mean value, therefore,
the statistical significance associated with this group may not represent a biologically important
result.




ATTACHMENTS

Chain-of-Custody/Sample Submission form(s).
Bench sheets/data analyses.
Standard Reference Toxicant Test Control Charts.
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G y~ ENVIROSCIENCE.INC. = Client: Newark, WWTP
1212 Portage Trail Address:1003 East Main St.
Cuyahoga Falls, OH 44223
Phone (330) 940-4300 Newark, OH 43055
. FAX (330) 940-4304 Contact: Roger Loomis
EnviroSclence, nc, 1-800-940-4025 Phone: 740-349-6774
~ NPDES Prmt#: 4PE00001
SAMPLE SUBMISSION AND CHAIN OF CUSTODY FORM
Test(s) to be performed:
nic P. Promelas and C dubia Wastewater Type
Acute Definitive P. promelas z,ln&{s!xiai
} 48 hr. Screening C. dubia Municipal
24 hr. Stormwater D. magna _ Other
When listing a composite sample in the table below. please provide the start and end time of the compaosite period.
Date Time Station Sample ID v Sample Type Number of Chemistry
No. ) Cubitainers .
Start End Start End Comp Grab D.O. pH Conductivity Terp, %
Rhofed Gliaiee| 2306 | 0030, Oitdracen %o0ly 3
Gl 12lep g!/jzlﬁ. 2300 ool CSo /ot =2
|C)r2)5216/13 /985300 100t Shor Soue, k1
b)3faple/ 73/se | D300, Joozp | Bosasnsir e fg, 3 N
C@-Mu.uumomnmhw,pammmc«maymhwmm §
Sampling Collector's Information: please £ all appropgiate collection boxes EnviroScience Personnel Only
Effluent Collector's Name: Effluent Collected By:
Upstream  Collector's Signature: &, cQ Al Heor Upstream  Collector’s Signature:
Near Field MGD. = Near Field
Far Field  Weather Conditions: Far Field
Plume determined by what method ? Comments
Received from: _ Time Shipping Information EnvirosScience Use Ounly
)R Evy [ P < il
SAMPLE ID's (o[ R9S- :
Method of Shipment: Cond. of Cineg {
EnviroScience Vehicle Temp’Cod, O° o d




Chronic Ceripdaphnia dubia Survival and Reproduction Data: pg. 1 of4 3

* %5 % fide ”g’ ] ﬂﬁ /s 3: gi&ﬁ ﬁaiﬁ:

Time: _25¢

“Dilution water: /A End Date:  (02/4Y  Time: QIS

Origin of C. dubia: £S5 culfucs

igConB“ol ) Replicate rwey imm

Dy v 42 13 14 |5 |6 {7 (8 |9 |10

| 1 A A Al A ToToTo 170 To,0

2 OO0 1olo |00 O101O /0 1010

‘DMW E 1010170 @‘0”5 0. 10; 0o 170 | 0,0
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(O 10 10O
(O 10,0
0 100
10 1o /0
10l O 15
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X /80 ﬁ%;y
eV A/,

| 0,0
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Chronic Ceriodaphnia dubia Survival and Reproduction Data: pg. 2 of4 3

§ Advesvely 5 ffeciod

Doy | 1 12 13 14 |s 16 17 1s ]9 |10
S PO 1 Pl ol I It Ml L0 YT
effuent 2 |OJ0Jojllololololololio oo

3 16 O 00'5 ol ol olo

4 (117 1217 11 917 (o

5 M WA IS (9 ] 1%

6 I CUIDAL®, O

7 20(2 b

8 _

L | AL AT S AT FATIOT 0,0 i
2 |[OJC jo o joioc o 10 lolo |10 1o
ciéifi;;”} s 0T olololol o olol o] oD
€ + 111 31i0] D27 |5 g1 (00O
s W2 U2 1S Hp 1B L 31 o] o0
s 1010 10 eDlo Q\O/’ml%% O] 0/ O
1 12\ 20 (A 2230 ITHOANO 1O TIDIC O
8 a4 /
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40—1’/(9’17(‘9,@"155 0] 0,0
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s |D% wﬁdﬁgka VIO IO o Vo fe* ] a1/

1 1010100 W2 [le O 8 [2/2c—
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Number X 29/ £ 7.62




" o L 3
Chronic Ceriodaphnia-dubia Survival and ReproductionData:pgr4-6£4-

' ‘gg@ Start Date: o4}

Ctient: _joewcank, ¥ Aerrouas

3rood Board Information:

{ ‘Replicate 1 {2 §35 |4 |5 |6 |7 I8 |9 |0 |BBe pittopase
I .

‘Brood Board cup used elalolaofm| |2]e o R lbeld9p
o _ Time: /(A00-3/30)
) . +9 DLLA Y 00T DE A8, e miad.

‘est Information:

Food Information

3 CLolUeY ol 59X

Dy Inifistion | Day ) Day 2 Day3

YCT Batch # %5 % [5ada8  ESoctd @%‘zg %

 Algac Batch # ) 21238 i

& e ¥ _ 70l

daophytl s

o ) W"M iq .

estLevel Initistion | Dayl | Day2 Dy

' e

25 a0 :;f;;é;»éw Bl

e |25 ) SRSYRsT Ps3 9’? 3;3,'\5@9.5.@ .
Tops | 247 BS3RDEIESA |55 4 - YEDles 7] o

Cstonm | 4. P POapsSbsslgd |23 bealsy
G50 247 .29_9&95@%’5 253 |54 S |55 BeD

l_u_wx., 24| PSSl 121 0| 506 1, dact A2
| A4 - '
_;;'a;;ﬁ&ls 4 % ' - <
ComngeTime | OEZ 115 Nidds | oo

fonstr Veifed | — Y~ < 1/

Imaai:sthemmauomempermre or the icmperature of the new board C. dubia are being transferred into.

oy

( pmments Section:

Day Date Comments Initials

¢ Wy SFJT7 é%s-'éfsf smcma

i Obis9¢ | @ 1000, ast aliua ryfn dry ! &0 2550 un

3 1Dei29¢ larl 9«94 2. Amq//mp/

- W Ao é«@u?(‘o& K i T i30S,

d’ &'0\5—. 7.3’[53\5’: ' % N

-k

Sl Ml v 455 I,

“D!MMWMMMMJWW&M:@M .8 100% = 100% Efflucnt, 30%= $0% Efilucnt + 20% Dilution Water;
T-.;Ed:m'lhmlfu:.a ageal,
«y: M=Missing, D=Dead, KIT=Killed in transfer, m=cmpty, g=gravid, y=eyed, r=releasing, N=Sample pumber, A=Adversely sffected



"Titier  Malcolm Pirnie 6794 /9802 d

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

erivical ¥ = 0.8580 {aipha = .01 , ¥ = 203
W = 0.9050 (alpha = 0.05 , N = 20)

Catg FALY normmlity test {alpha = 0.01). Try snother transformmtion. X
¥arning - The F-test of homogeneity is sensitive to non-normality W mvw
ancdd shouid not be performed with this data as is. 7 !f M

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

GRP mmmmnm REP VALUE TRANS VALUE
1 upstresm 1 33.0000 33.0000
1 tupstream 2 35.0000 35.0000
1 upstream 3 17.0000 17.0000
1 upstream & 36.0000 356.0000
1 upstresm 5 14,0000 18.0000
1 upstream T 39.0000 39.0000
1 upstresm 8 37.0000 37,0000
1 upstrasm 9 34.0000 34.0000
1 upstreas 10 33.0000 33,0000
2 dounstrean 1 13.0000 13.0000
2 tounst reom 2 27.0000 27.0000
C 2 downstresm 3 35.0000 35.0000
2 downstreom 4 32.0000 32.0000
2 downstreas 5 33.0000 33.0000
2 downatream (] 31,0000 31.0000
2 downstream 7 30.0000 30.0000
2 downstream 8 1¥.0000 19.0000
F downstream 9 38,0000 38.0000
2 downstreas 10 33.0000 33.0000
Stmmary Stltintic: o Data TABLE 1 of 2
GRP IGENTIFICATION W nIN mAX MEAN
1 upstream 10 17.0000 39.0000 31.7000
2 dowrstresm 10 3. OOBG 38, 0000 29.1000

Summary Statistics on Dats TABLE 2 of 2

GRP  IDENTIFICATION VARTANCE L~ SEM c.V. X

1 UpSt ress 59.3444 7.7035 2.4361 24,3014

2 downstream 58. 1000 T.622% 2.4104 26. 1936

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

Wilcoxon's Rank Sum Test w/ Bonferroni Adjustment

MEAN IN RANK
GROUP IDENTIFICATION ORIGINAL UNITS SUM VALUE

REPS 0,05

Critical values are 1 tafled ( k = 1)
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Chronic- Pimephales promelas Larval Survival Data: pg. 1 of 2

Client: §\§ Eyoar K Start Date: (214190 2 S0
Dilution water: A End Date: J[i?:}_{if_ Time: _{10V
Hatch #: (o 129§ [S3H#S Origin of P. promelas: £ Cuiﬁbx?s
Control. | Rep | m | #ofP. promelas Dead | # of P promelas Adversely Affected Prrris T Notes
1 2 3 4 5 6 7
DMW A Nolol 1Q/01o/s |1 TP /L |09
B oo leiolob (/0| plo [0l O] 10
crujoojorolery iyl T TE7 T 17U a4
z P lipl&/Ol0/ololplo’ojolO|C/0 Q' o
A4 E . 00| ©10/0 ]| |

A
B o jolololtol 9e]gia a2l Ve | oo
CcliBjv |olo|elolplo]g’/olO/olno ] .0
D
E

Upstream

n=4

W0 11 7] 22132 |SISTL 6|l b | 0.4

Storm
sewer

na'fl

CSO
oj'Z. CD/ {

2 0/
o]

1 Initials for n#
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Chronic Pimephales promelas Larval Survival Data: pg. 2 of 2

Chient: Lewoae S Start Date: (114148

Rep | m # of P. promelas Dead l # of P. promelas Adversely Aﬂm& m"""’““' Notes
Down- 1 2 3 4 5 6 2
stream -4 1D D/%G;@ /i Re2d A1 T T 0k

B || o 0/010,21010 /A 6,555 |0.5%5]

c;>f04,9;'§o;o,afa 0,0 |3,3(3/3]>
0.0/ 11 199199 1¢ .Y oz
2,2

s

Test Level Initiation 1 2 3 4 5 6 7
. ' 1 |F Final
DMW 24.5 5y 5 7259
MERW 24.2 ' Apss 3 24 22 -
Upstream a7 . X D
Ccso 259 {2038 i i
23,5 ps o He A
oB oo
250 |00
Comments / Corrections:
Day Date Comments Initials

lofidas |/s00 sk b, oo Tl $o845 %o 22

- .
O ol14198% | 1#4S b 0t pe dund shs. DG s gé“ *’g?% Tanbrs sdsar AR |
D Lty
]

/

oliyled |AD g}«‘xz« K 210 fra 08S . B30 Drored W0 58 71%

s .
e ) e o ke Fomud Lo |
. Fa e

1S ~9¢ |20 P«o.. cL£o fepo b =Yy ., /2 SO0 Rgp £z 5‘_"?2
. L oauts_leasald (o (A =

O C teds g CoapS [URD OIS & Lipland v Lkt Lo
yb@ @ 9150 ’fﬂbu-ﬂ.d ﬁfa'm E AP, lorakien




Maloolm-Pirnde, City of Nowark B/14/38 ™ Rk Weighte * besed on & purd

serpis tase welght  tomad weighy  walght fish ' mRETher ?ézéa dey wi. fizh  mesn dry @t

g fmg} gl fvgt
v

/

-
] 1, 108488 1.i128e 3,30 4 0.28887
B 1.30550 1.10825 2.78 0 0.27500
[ 1.10818 1.11188 3.37 10 0.33700
d 1.09728 1.10033 3.07 10 0.30700
a 1.10017 1.10313 2.96 9 0.32889 0.323 DMW lab water
sum dry wit,.> 15.45 0.034 s.d. - .
10,500 C.v. A ke ';‘,’
C S T
W ial water o e
a 1.11801 1.12144 3.43 10 0.34300
b 1.11885 1.11988 2.91 g 0.31222 L ) 999]
¢ 1,11599 1.11883 2.87 8 0.33000 ’
d 1.10775 1.11133 3.58 10 0.35800 e v X,’l%
, a 109837 1.10188 3.1 8 0.39778 0.342 MHRW isb water
sum dry wt.> 18.10 0.022 a.d.
o 6.400 C.V,

. 111426 1.11784 3.58 s 0a9r78 7 W
b 1.10598 1.10967 3.71 : s  o.41222 }b D

. 110890  1.11371 491 12 :

g , 1.10440 1.10679 2.39 ﬁﬁ

. 110955  1.11243 2.89 9  0.48000 0.458 ypstresm

sum dry wt.> 17.44 0,081 a.d.

)

orm sewer .
. 1.09927 1.10090 2.93 7 0.37571
b 1.11684 1.12013 3.29 10 0.32900 M
5 e 1.09479 1.08799 3.18 10 0.31800 1 ¥
" 1.10701 1.10927 2.29 7 0.32286
i . 1.1087% 1.10929 2.51 9 0.31375 0.332 gtorm sewer =
sum dry wt.> 13.97 0.025 s.d. e
7.500 C.V.
£s0 i
. 1.10226 1.10477 2.51 Y 0.3137% _
b 1.11002 1.11347 3.45 10 0.34500 (ﬁ% W .
¢ 1.10356 1.10757 4.01 1n 0.38455 -
d 1.09507 1.09923 4.19 12 0.34887
. 1.11381 111710 3.29 8 0.38558 0.347 ¢SO
sum dry wi.> 17.42 0.021 »d.
8.100 C.V. )
whstraam .’W
. 1.10728 1.11033 3.05 & 0.50833 i 570
b 1.10760 1.11029 2.89 & 0.44833 3
¢ 1.111m 1.11838 359 7 0.51143
¢ 1.10562 1.10883 3.21 7 0.45857
I 1.10642 1.11014 3.72 7 0.53143 0.492 downstream
sum dry wt.> 16.28 0.038 s.d.

: v.l_/
J Aot sy W) 7. =

bttt

it s

Bpntinnig
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Matoolmr-Pirnle, City of Newark 6/14/98 Fish Waights = besed

zampie

tare wweight

111801
1.11886
1.11896
1.10778
1.08837

1.11428
1.10898
1.10880
1.10440
1.10985

1.09827
1.11884
1.09478
1.10701
1.1087%

1.10226
1.11002
1.10356
1.08507
1.11381

downstream

- 0o oo

1.10728
1.10760
111161

1.10562

1.10642

ozal woalght
L

e

1.13288
1.10828
111188
1.10033
1.10313
sum dry wit.>

31.12144
1.11886
1.11883
1.11133
1.10168
sum dry wt.>

1.11784
1.10987
1.113N1
1.10878
1.11243
sum dry wt.>

1.10080
1.12013
1.08798
1.10827
1.10926
sum dry wt.>

1.10477
1.11347
1.107%57
1.09323
1.11710
sum dry wt.>»

1.11033
1.11029
1.1153%
1.10883
1.11014
sum dry wt. >

fengd

3.30
2.78
3.37
3.07
2.96
15.48%

3.43
2.81
297
3.58
3.31

16.10

3.58
an
4.81
2.38
2.88
17.44

263

3.18
2.26
251
13.87

2.51
3.45
4.0
4.18
3.29
17.42

3.08
2.69
3.58
an
3.72
18.25

wolght fish  nurber figh

J S

0
G
11
10
10

10
10
10
10
1¢

n
11
12
10
10

il
L34
10
n
10

10
10
11

10

10
1
10
Lh!
10

L.33000
0.27800
0.30638
0.30700
©.23800

0.34300
0.28100
0.28700
0.38800
0.33100

0.32545
0.33727
0.40917
0.23600
©.28300

0.26300
0.32800
0.31800
0.20845
€.25100

0.25100
©.34500
£.36455
©.34667
0.32800

0.30500
0.24455
0.35800
0.29182

0.37200

dry wt. Beh  mesn doy Wi
fe ]

0.303 DMW Inb water
002 s.d.
6.800 C.V.

0.322 MHRW iab water
0.032 s.d.
9.900 C.V.

0.318 ypstream
0.064 s.d.
20.100 C.V.

0.273 storm sewe :
0.051 s.d. ' * W

18.700 C.V.

WA

€327 £80
0044 sd.
13.400 C.v.

0.314 downstream
0.052 s.4.

16.500 C.V.

SN




. Chironic Pitnephales promelas- Growth Data: pg: T'of 2~

ent: hICLGK CEYOWAGY  Start Date: (pliy 194
Concen- Reg. Pan o, Weight of pan (g} Total dry wi (g Humber of larvae
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A | reot f*/0‘76£ _ LR 7
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A | fale | o923 [, 1005, 7
Storm sewer B chrimp [ //68Y I- (K013 |0
c | new | 1o7y78 |[.097%0 (O
D | velbw | 1 Jozoy [. 1697 7
E | olaved | [./0635 | I. 10920 g
A oromge | 1./0aag [+ IOH 77 £
" eso B | Song [-/1002 L 1{34%7 1)
¢ | pohey| [.[035€ [ 10757 /]
D | gtk | [07503 [1.0B9FAHS )
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Chronic- Pimephales-promelas=Growth-Data: pg. 2 of 2
Start Date: (o}/4/2F

Client:__ Meayoe B

Concen- Rop. Fan uo. | Vigight of pan {g) Total dey wi {g) Mumber of larvae
iration ne.
A_| 9and [-/6323 [, 11633 %

Powstmm | g | bees | J./0360% | /. 1/029 o

c | Lishhs | 17715 [ 11532 w7

p | rdke [ /056D | [LIiDKRD 7

E | red /- /o6yl 1. 11014 17
Quality Assurance Section W minus W

s | cods | 770952 | 1-IOH5H | 0. oren o
Pan Tare B (Gmr‘a/ar /, //95.6* _ I" 11858 D (fm -y -
Check c | . [ /0954 16915 (0. 032 %) i

' /c38% | 1.10779
=

1. pans without fish sro dricd st 100°C for 24 hours, snd placed in demicator 1o cool before they are tared on AND ER-182-A balance
2. pans with fish are dricd st 100°C for 2 hours, and plsced in dessicator to sool before weighing on AND ER-182-A balsnce

Please note time of drying:
In oven; on Dlet 198 ot UED  vowsiast 60 C;initisls .
Out of oven: on [(p22% st (250 howsat_ (0 <Cinitais_E 5/, .

Swgt | Date: 5,/’7/?3 S.wgt. '_Date:(.t'rj/o’?‘i'/‘?fr

S Weight 1g f.ee00y Ig . OO(XD7
calibrations 500mg 0. 47979 soomg | O« SOONR

°3

Comments:




Titier=Newark-6/14/98 P. promelas survival, lab controbs:

Traneform: ARC BINELSQUARE RODTIYYY
Shmim - ®ilk's Test for Horeaiity
& s D59
W= 59610

Critical ¥ = 0.8880 {alphe = 0.01 , 0 = 25}
W = 0.9180 (alpha = 0.05 , N = 25)

‘ pate’ P»\S%mrﬂlity test (alpha = 0.01). Continue analysis,

Kolmogorov Test for Normmality

A ——————————— o ek

P = 0.1512 {p~value > 0.100)

Critical 0° = 1.035 (alpha = 0.01 , N = 25)
= 0,895 (alpha = 0.05 , N = 25)

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

T " th . - -

Calculeted B1 statistic = 12,3756 {p-value » 0.0062)

Dats FAIL 81 homogeneity test at 0.01 level. Try ancther transformation.

----------------- - - B ——————

T
g
3
4

Critical B = 11.3449 (alpha = 0.01, df = 3)
= 7.8%7 (alphs = 0.05, df = 3)

L L L L LT Trpranpnp

Using Average Degrees of Freedom
{Based on average replicate aize of 6.25)

Calculated B2 statistic = 11.2944 {p-value = 0.0102)
Date/ PASS homogeneity test at 0.01 level. Continue analysis.
i

GRP IDENTIFICATION REP VALUE TRANS VALUE
1 lab uater 1 0.9000 1.2490
1 Lob water 2 1.0080 1.4120
1 iab water 3 0.9090 1.2644
1 iob untar & 1.0000 1.4120
1 Llab wnter 5 0.9000 1.2490
1 lsb water & 1.0000 1.4120
1 lab water 7 0.9000 1.2490
1 lab uster B 0.9000 1.2490
1 isb water 9 1.0000 1.4120
1 lab water 10 0.9000 ' 1.2490
2 upstream 1 0.8180 1.1301
2 upstress 2 0.8180 1.1301
2 upstream 3 1.0000 1.4120
2 ups trean & 0.4000 0.6847
2 upstream 5 0.,6000 0.8851
3 storm sewer 1 0.7000 0.9912
3 storm sewer 2 1.0000 1.4120
3 storm sewer 3 1.0000 1.4120
3 StOrm Sewer 4 0.6360 0.9231
3 storm sewer 5 0.8000 1.19M
4 downstrean 1 0.6000 0.8851
& downs tream 2 0.5450 0.8305
4 downstremm 3 0.7000 0.9912
4 downs tream 4 0.6360 0.9231
4 downstream % 0.7000 0.9912

[P

RN



Title: Newark 6/14/98 P,‘.ptmimwﬁiwiﬁ b sontrol-

Transform: ARC SINELSOUARE ROOTLYIY
Summery- S$Eatistice o Transformed Datse ?ﬁgﬁ i ef 2
SEP w&mmﬁﬁxw L] min wax REAH
3 iab water 10 1. 2490 3.5320 7.37%8
z UDEL e g G.6847 3.4%20 1.0486
3 storm sewer 5 0.9231% 1.4120 1.1591
4 gownstream 5 0.8305 0.9912 0.9244

Stmmary Stetistics on Transformed Date TABLE 2 of 2

GRP  IDENTIFICATION YARIANCE 50 SEN V. X

E] inb water 0.0059 0.083¢0 0.0262 6.3060

2 upgtTaam 0.0760 0.2758 0.1233 262979

3 storm sewer 6.05355% 0,2313 0.1034 19.7856

4 dowrs tream 0.0058 0.0693 0.0310 T.4984

ANOVA Tabla

SOURLE oF <3 HS F
Between 3 0.5820 0.15%0 6.7969
Within (Error) 21 0.5994 0.0285
Total 26 1.1813

{p-value = 0.0022)
Critical § = 4.8740 (aipha = 0.01, df = X,21}

= 3,0725 (aipha = 0.05, df = 3,21)
Since F > Critical F REJECT Ho: ALl equal talpha = 0.05)

Bonferroni t-Test - TABLE 1 OF 2 : Control«<Trea

L R A LT T P e T Y

TRANSFORMED  MEAN CALCULATED IN-TRANS  S$IG
GROUP IDENTIFICATION MEAN ORIGINAL UNIT, t STAY 0.05
1 tab uater 1.3158 0.9409 |
2 upstrean 1.0486 0.7272 *
3 storm sewer 1.16¥1 0.8272
4 downstream 0.92“ 0.6362

Bonferroni t critical vatue = 2, 27?‘5 €1 Tailed, alpha = 0.05, df = 3,21)

Bonferroni t-Test -  TABLE 2 OF 2 Ho: Control<Treatment
NUM OF MIN SiG OIFF OIFFERENCE
GROUP IDENTIFICATION REPS CIN ORIG. UNITS) FROM CONTROL
1 iasb watar 10
2 upstream 5 0.1381 0.2137
3 Storm sewer 5 c.1381 c.1137
4 downstress 5 0.1381 0.3047

Yo it wesiatatin

Talam

st b



Title: Newsrk &§/14/98 P. promelas survivel, lab contrel - mj , , 5 Ce
Transforme=s  ARC-SINE{SQUARE-ROOT(Y)} i

Shapire - Vilk's Test for ¥ormeligy

»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»

Sriziest ¥ = 0.9000 {aiphs = 0.07 , ¥ = 30)
¥ = 0.9270 (aipha = 0,05 , ¥ = 30)

PASS hormality test (aiphe = 0.01). Continve analysis.
Bartiettts Test for Homogeneity of Variance
caiculaud 87 atatistic = 12,6249 {prvaloe = G, (3133}

Dazta PASS B1 homogeneity test at 0.01 level. cmtinuo analysis.

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

Critical B = 13.2767 (sipha = 0.01, df » &)
= 9«5?? ¢alpha = §.05, df = &)

Using Average Degrees of Freedun
y, (Based on average replicste aizs of 6.00)

Calchlated 82 statistic » 11,9612 {p-value = §.0176)
Dats| PASS B2 hogogeneity test st 0.01 level. Continue analysis.

GRP TOENTIFICATION REP VALUE TRANS VALUE

1 lab water 1 ¢.9600 1.2490

1 iab water 2 1.0000 1.4120

1 lab water 3 0.9090) 1.2644

1 tab water 4 1.0006¢ 1.4120

1 lsb uater 5 0.9000 1.2490

% 1 {ab watar é 1.0000 1.4120
1 lab water 7 5.,9000 1.2490
1 tab watar 8 0.9000 1.2490
1 lsb water ¢ 1.0006 1.4120

1 {ab watar 10 0.9000 1.2490

ks 2 upstremm 1 0.8180 1.130%
| 2 upstream 2 0.8180 1.1301
2 upstremm 3 1.0000 1.4120
2 upstresm 4 0.4000 0.56B4T7

2 upstream 5 C0.6000 0.8861

3 storm sewer 1 0.7000 0.9912

3 atorm sewer 2 1.000¢ 1.4120

3 storm sewer 3 1.0000 1.4120

3 storm sewer 4 0.6360 0.9231

3 Storm gsewer 5 0.8000 1.107%

4 downstresm 1 0.6000 0.8351

& Gowrstireon 2 G.5450 0.830%

4 downstream 3 0.7660 0.9912

& downstream & 0.46360 ¢.9231

[ downst ream 5 ¢. 7000 09912

5 cso 1 0.8000 1.1071

5 cso 2 1.0000 1.4120

5 <80 3 1.0000 1.4120

5 cac & 1.0000 1.4120
: 5 cse 5 0.9000 1.2490

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

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

1 0

2 upstream 5

3 Storm sewer 5 0.9231% 1.4120 1.1691
& downstream 5

5 5

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




Titles: Newsrk. 6/14/98 Po promelss. survival /- lab control - %
Teansform: ™ ARC SINELSOUARE ROOTLYIY"

Summary-Siatistice on Transformed Date TARLE 2 of 2

GRP  IDENTIFICATION VARIANLCE f-od ER C.¥. %
4 inb nater £. 0049 $. 0830 &. 0283 &. 3068
K watrean g.0780 p.27ss #.92%3 26,2979
3 storm sewer 0.0535 0.2313 0.1034 19.7856
& downstream 0.0048 0.04693 0.0310 7.4964
5 cs0 0.0189 0.1378 0.0615 10.4362

ANCOVA Table

SOURCE OF 55 NS ¥

Betueen & 0.6937 0734 6.4220

Withia (Error) 25 0.67%1 8.2

Total e 1.3587

{p-value = 0,.0011

Critical F = &.177% (alpha = 0.01, df = 4,25)
= 2. 75687 {alpha = 8.05, df = 4,25}
$ince F > Critical ¥ REJECT #Ho: ALl equal (aipha = 0.05)

Bonferroni t-Test -  TABLE 1 OF 2 Ho: Control<Treatment
TRANSFORMED  MEAN CALCULATED IN  TRANS—_

GROUP TOENTIFICATION REAM ORTGIRAL UNITS t STAT 0.05

1 Lab water 1.3158 0.9409

2 upstress 1.0488 g.72r2 - 2.9685 ~
3 STOrm sewer 1.1691 0.8212 1.6296

4 downstream 0.9264 0. 4.348% ~
5 cso 1.3185 0.9% -0.0298

Bonfarroni t critical value = 23846 (1 Tailed, atpha\= 0.05, df =

Bonfarroni t-Test -~ TABLE 2 OF 2 Ho: Control<freatment

MM OF KIN SIG OfFF OIFFERENCE

GROUP TOENTIFICATION REPS CIN ORTG. INITS) FROM CONTROL

1 iab water 10

2 upstream 5 0.1412 0.2137
3 STOrm Sewer 5 0.1412 0.1137
4 downstream 5 0.1412 0.3047
5 80 5 0.1412 0.0009

]
1
%
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Titier: Newsri:8/14798 P. promeles: miva -~

Traneforms; - ARC SINE(SQUARE ROOTRYYY
Shapire ~ ¥Wilk's E’w?: f@r
s L.
¥ = 0.9382
Critical ¥ = 0.7810 {aiphs = 9.0 , ¥ = 10
¥ = 0.8420 Catpha = 0.05 , ¥ = 10) w
normal ity test {alphs = 0.01). Continue analysis.
F-Test for Equality of Tuo Variances
GROUP IDENTIFICATION VARHMCE F
1 vpstresm 0.0760
2 downstrean 0,0048 15.8353

{p-value = 0,0205)

GRP IDENTIFICATION REP VALUE TRANS VALUE
1 upstrem 1 0.8180 1. 1301
1 upstream 2 0.8180 1.1301
1 upstream 3 1.0000 1.4120
1 upstresm 4 0.4000 0.684L7
1 upstream 5 0.5000 - 0.8881
2 downstream 1 0.6000 0.8851
2 downs tream 2 0.5450 0.8305
2 downstream 3 0.7000 0.9912
2 downstresm 4 0.6350 0.9239
2 downstream S 0.7000 0.9912
Summary Statistics on Transformed Data TABLE 1 of 2
GRP IDENTIFICATION N MIN MAX MEAN
! upstream S 0.6847 1.4120 1.0486
2 downstream -] 0.8305 0.9912 0.9244
Sumnary Statistics on Transformed Data TABLE 2 of 2
GRP IDENTIFICATION VAR IANCE S0 SEN c.¥. X
9 upstress 0.0760 Q,2758 0,12%3 25.2919
2 downstreanm 0.C048 0.0693 0.0310 7.4964
ANOVA Table
SCARCE OF $S NS F
Between 1 C.0386 0.0335 0.9538
Within (Error) .} 0.3234 0.0404
Total ¢ 0.351%

(prvalue = 0.3570)

Crivical F = 11.2586 (alpha = 0.01, df = 1,8)
= 5.3177 (aipha = 0.05, dft1!}
Since F < Critical ¥ FAIL TD REJECT No: All equal (aipha = 0.05)



Titler: Newark 6/10/98. P promelas. survival, wpe vs down.ss

Transform: ™ ARC-SIKE{SOUARE ROOTLYIY
Z sample e-Tewt ~  TABLE T OF & 8oz &;w%rsiﬁm I
‘E’MSHW@ HEAN TCALOGRATED I8
GROUP IDEETIFILATION MEAY DRIGINAL 1MITS -
3 upstrean 1.0486 8. 727
2 th 0.9244 0.6362
Equal Var: t criticai value = 1.8595 (1 Tailed, aipha =
{p-val
TRANSFORMED  MEAN CALCULATED IN sig
GROUP IDENTIFICATION MEAN ORIGINAL WNITS T STAT 0.05 :
1 upstream 1.0486 9.7272
2 downs trasm 09244 0.56382 0 9766 :

Unecusl Var: t eritical value = 2.0150 (1 Yailed, alpha = 0. 05 df = 5}
{p-value = 0.1858)

2 Sample t-Test -  TABLE 2 OF 2 Ho: Control<Yreatment i

Equal Variances:

NUM OF
GROLP FOENTEFICATION REPS
1 , upstrean 5
2 downs tream 5 3

Unequal Variances:

W OF KIN SiG DIFF X OF DIFFERENCE
GROUP FOENYIFICAYION REPS (IN ORIG. UNITS) CONYROL FROM CONTROL
1 upstream 5
2 downstream 5 0.2642 2.5 0.0910
-

Shanen sttt
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Title:. Newark 6/14/98 P. promelfs

Ericiest ¥ = D.E350 faiphas = £.97 , % = 153 .
& W = 0.8810 (alphe = 0.05 , ¥ = 15) f_/
Data normal ity test (alﬁm = D.01). Continue analysis.
Bartiett's Test for Homogeneity of Varisnce
Calculated B statistic = 7.8955 (prvatiue = 0.0193%)
Data 1 homogeneity test st 0.01 level. Contime anaiyais. 1./
CriticaN\W/= 9,2103 (sipha = 0.01, df = 2)
= 5.9915 (alphs = 0.05, df = 2)
GRP IDENTIFICATION REP VALUE TRANS VALUE
1 upstrean 1 0.3978 0.3978
i UPGT ream 2 0.4122 0.4122
1 upstresm 3 0.4092 0.4092
1 upetream 4 0.5900 0.5900
4 1 upstrean 5 0.4800 0.4800
A 2 storm sewer 1 0.3757 0.3757
2 storm sever 2 0.3290 0.3290
2 storm sewer 3 0.3180 ©.3180
2 storm sewer 4 0.322% 0.322¢9
2 storm sewer 5 0.3137 0.3137
3 cso 1 0.5137 0.3137
3 Lo 2 0.3450 0.3450
3 cso 3 0.3640 0.3640
3 cso0 4 0.3487 0.3487
2 3 cso 5 0.3656 0.3656
i Summary Statistics on Data TABLE 1 of 2
GRP  TOENTIFICATION [ ; MIN MAX MEAN
1 upstress 5 0.3978  0.59%00  0.4578 /
2 storm sewer 5 0.3137 0.3757 0.3319
3 £so 5 C.3137 0.3656 0.3470
Sumwmry Statistics on Data TABLE 2 of 2
GRP  IDENTIFICATION VARIANCE 0 SEM C.¥. X
T aew sesssssessss L L Y R T Ty p——" L IR L L R ——— - P I LTI
1 upstream 0.0065  0.0806  0.0361 17.6145
S 2 store sewer 0.0006 0.0252 0.0113 1.5814
3 £s0 0.0004 - 0.0209 0.6093 6.0161
|
o d
ANOVA Tabls
SOURCE OF s NS F
Bstween 2 0.0473 0.0237 ¢.3103
Within (Error) 12 ©.0303 G.0025
Total 1% 0.077%

(p-value = (.0035)

Critical F = §.9266 (alpha = 0.01, df = 2,12)
= 3.8853 catm-oos df = 2,12)
Sincs F > Critical F REJECT Ho: All equal (alpha = 0.05)




Tizim: Sownrk 4714798 2. prowelss growth wisurvivers

Burmettts Test -  TABLE T OF 2 %@:C@n&mi»ﬂ'?g;ﬁ

R e R e R e e g S B e o o e o v g H’s
TRAMSFORMED  WEAM CALCULATED 18 / s16
GROUP  IDENTIFICATION MEAN ORIGIRAL YNITS | T STAT 0.05 |

1 upELresm 0.4578 0.45
2 STOrm Sewer 0.3319 0.331%
3 £80 0.3 0.3

y df = 2,12) -

Dunnett critical value = 2.1100 {1 Tailed, alpha = 0.

Dunnett*s Test - TABLE 2 OF 2 HorControl<Treatment .
MUM OF  MIN SIG DIFF X OF  DIFFERENCE ;
GROUP  IDENTIFICATION  REPS  (IN ORIG. UNITS) COMTROL FROM CONTROL

1 vpstreom 5
2 storm sewer S 0.0670 0.1260 i
3 cso 5 0.0670 0.1108 o
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ﬂtle w«ltmrk 6{16{98 P. promelas grontb “Wewer ve lab gontrol.s.

s&wgira - uiik'a Test for-Yormal Ity
2= 4.099
= 5.8857

Crivicel ¥ = D.8350 {siphe = 0.01 , ¥ = 753
¥ g@%‘%ﬁ{siﬁza*ﬁ@& ¥ = 15}

T ot o b £ o 2 e b T T O A P 5 A5 ) A R R 5 33 s S K s B G e U TR W U D S C;)f/x -

GROUP IDENTIFICATION VARIANCE F
1 lab cont. poot 0.0007
2 storm sever 0.0026 3.4992
{pvalue = 0,.1097)
Critical F = 7.9559 (P»0.01, 4, )
L.TI81 . (P05, &, O)
FAIL TO REJECT Ho: Equal Varisnces (alpha = 0,01),

Since F «= l:ritic/;l'

GRP ICENTIFICATION REP VALLE TRANS VALUE
1  1sb eont. pool 1 9.3300 6.3300
1 lsb cont. pool 2 ¢.2750 0.2750
1 lsb cont. poot 3 G.30584 0.3064
1 iab cont. pool 4 0.3070 0.3070
t lab cont. pool 5 0.2960 0.2960
1 Llab cont. poal 6 0.3430 0.3430
1 Llab cont. poot 7 0.2810 0.2810
1 lab cont. pool 8 0.2970 0.2970
1  Isb cont. pool 9 0,3580 0.3580
1 lsbcont. pool 10 0.3310 0.3310
2 storm sewer 1 C.2630 0.2630
2 storm sewer 2 0.3290 0.3290
2 storm sewer 3 0.3180 0.3180
2 atorm sewer & 0.2054 0.2054
2 STOTE sewer 5 0.2510 0.2510
Summary Statistics on Oata TABLE 1 of 2
GRP  JTOENTIFICATION ] MIN MAX MEAN
1 Llab cont. pool 10 0.2750 0.3580 0.3124%
2 storm sewer 5 0.2054 0.3290 0.2733
Swuary Statistics on Data TABLE 2 of 2
GRP IDENTIFIUTIG& VARIANCE o] SEM C.v. 2
1 lab cont. pool G.0007 c.02M 0.0084 8. 6857
2 storm sewer 0.0026 0.0508 0.0227 18,5748

TRANSFORMED MEAN CALCULATED IW
GROUP IDENTIFICATION MEAN ORIGENAL UNIT!
1 lab cont. pool 0.3124
2 storm sewer 0.2733

NUN OF MIN SIG OXFF X oF OIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. URITS) FROM CONTROL
1 lab cont. pool 10 ’ /7
4 STOrm sewer 5 0.0350 0.039%



SCAroNte  Zrio g il\ll tadubia ch mistry-Physical Da:a; e tYqg - 2 200
Client:Newcuel&_‘ A ﬂe&mpt_;gg#& Start Date:
. \‘D/GY . . _ Day
Control (DMW) 0 lq 2 13 Ja s_ 16 C%* 0 1
Diuoived  [nifia] T7179 e .ol 7.9 170 79 [0 | o Initial 7.4kl (.
o Find |77 [7.0 %* 7ol TN 1™ (S Qb_% ~
pH il {§.2 179 12-719. 7 [9+K/7.9 99 [7n mitw | 7-4/19.0 7.
Final LTI 12- HABZTH IR [ 1] Final 1317317
Initial Conductivity /9 116G [,2] [/ 221150 1175 1072 | initiat Conductivity (031 100,
Docis e s
Conhrad e 9751 19 2 |3 i“, s7 6 ~Y-affiuent ?&’0 1
Dimolved fnitig] ¥179 3.5 32 47019 O | Dimolved [y Y7,
e Findl | /]| 7012 317 CRIm &5 ST o Finl _[/,0 j,_,mj?gfL
pH il 1§92 |7 ¥ 139179 7-%7.‘8 .0 IpH Initjal &1 1749
77 1715 €7 L2873 Fid |2 2|80
Initial Conductivity 2991268 1227 | 30 29| P\ [297 | tmital contustivie L ARPTES
i Yreffuent eq :b ':fg 3 41 sg %5 % efMuent 0 1
Dissolved Lnitial . 7-o 4. 7+ i 0> | Dinolved Tnitial
e Final N c.g N %“ 191%™ R [ -
pH Initial J 1271291 5-3179 9.8 [0 |1 Inital__{—"T" | i
Final 192176 190 4TSI T 1 ‘.
{_nitial Conductivity T 1579 |si7]s92]08 e IS Initia! Conductivity ’ .
SDDEMm. sewes. . ' _ Please fill in or / appropriste Informatlon o
YUsfluent [0 |4 2 3 4 15 16 |mitias | inia | e
Ducted il | & )1 T0 |5 g5 2177 | £F 13 | Finat | T
_ Fid 161167 172.0 7990 [7. A F o BT I A N = vl L N
pH miiel 7.0 7.7 [5 /T2 /75 1 3.5 Mete Yaisie = - |- |
Final 7'3)7_% 22173 |2 =R )3 | pinteer g T — | — | — T N
Initisl Conductivity AVIRER _L%(L 12161 S mma 1ZL 0 VT FI TR TS 15T
Initials Initial % gg ooV W%__B[/ﬁ'% Conddilivity  Orion160 |- = S N A A
Final ; TR nolpu & 55, Dissslved Oxygen resd in mp, pH resd in 1., Conductivity read in weshoe




Chronic P.imeph ales

promelas Chemistry-Physical Data:

AR
AAAAA

“Glient: NO pncdl Ner ki, 29§ Start Date: MolUq&-1120D
| ' Day i&j o Day - . .
_Control DMW) 0 11 12 13 |4 5 _ -613 ¥sifimot 0 12 13 14 Ts T3
oeled  Initit 1R [T |g 0| 2.5[7.9 [ 2.9 _;;g ot iV /) 1G.GlZ ¢ |4 817.0[6F ST
" Em 425 Bl 5 R A e T | o md 160/ L3y 31505 T (52,771
pH i |8.] ][ 29|72 5[0 TGRS it 240 17 77 g 155 %‘%&“ |
Fioal T |7 A7 6l 22| 2.5 7] tod 701207 211537554
mnitisl Condvetivity [ JTDNCY [/7/ 798 [jg o [ 13 3|25% Initial Conductivity 102 oz /3 1108 (709 [70% 1150
A ‘ 1z CheI2AT™ _ ’
MU 0 |1 2 |3 14 5 6 XX P 0 i 2 3 14 5 8
Dt i |92 13T 175|125 F 6125120 et i /T G732 223 (77151
B e R W R W1 L 5:616- 7163 [LS1™  “ren B [4.7]78 - 2S el 60T, g}
| o1 mtal 12\ |79 [7 9]2.9 721 2730w mitl |9 (1191757587 217¢ My ]
B (D37 AP 6] 227878 741 Fum 7118017 913 K[FR 215 g]
Initial Conductivity 2911298 1227 [ 305 [39% 227 1277 | wnitial Conductivity A294R2 | ys 7y 3 | ¥90 | 4 14 35
By 0. 71 26'3 _4$s <§ % effluent 0 |1 2|3 la s 6
Dissolved Initil . | /€ .‘(!_‘_?.-.* 54T Z-51%.0 | Dioived Initial 1
e e |4 [5F ‘;i S$Rley b AlUp|™  Thy
pH Initial _ #\ 13 1771281255 1K.1 I m Initial
S N LY R R Y Y Fiml
| il Conductivity SI5ie s lsiaisis s Initial Conductivity |
A . Please fill in or « appropriate information
S Nt |0 |1 ] 2 3 4 5 6 | mnitials Initial ]
botes  mmiid VG0 (70 7.8[ 7777 2_3_7% | Finl | N |
o Em [golS.luy]s ol (eS| Dwma ™ oimm  [TP |7 F [2F [Fp [TELET
pH Initial__ LU 7 Ty N3] Sam | — Tt —
Final 4.8 Z7- Z‘%ﬁ.?k( #?-} AR EET T Rl P 0 N e
It Conduetiviy | 09 THOS:S] 632l EOT e |73 13 e WE L VT el S FIT
hitals | Witil | Lk (B2 | vy |2V [pd |0 | B | coiei oo T 0 R 2 S
Fnd DB lov | 0] oo | v Dissolved Oxygen resd in g/, pH read in 0.4, Condustivity read in santuos



MWXHRQMW%

Client: %NM#

.........

“Trrem. Sample # /)F 2K J
% 2 M 3

ess LWQ) (5 f)
s e | .51, 1o
Ci’ ™G D/ — =

TRC, '

Total mhy of
Sodium Thiosulfate
Bpowensne | Sty | = CSO | 9
Alkalinity mgit D_.b U?J) 3"'{ { {,7}
Hardness "25;;‘ (_m L) (’t\'\ G.t)
& M V7= ~>

it
.........

Start Date: ()p MQ 3

DMW= Dituts Minersl water, MHR= Moderately Hard Reconstituted Witer,

If there ismmﬂsmmmtfaﬂﬁ&whmm&ymtﬁn k.

Commenty/Corretions:

TRC by amperometric ivation ~ 0. 7 Sl yverbion prier o
Ot G5 d%ws
" Dowoghmaim o7 95%




A g " AN AR 7] 5

Chronic Bioassay dilution record

Newaade

dso

Client: HQ(/OQFY\ Start Date: G%éi&& Dilution Water: CIMERW 03 Upstream

First Sample Information '%c*\\

EnviroScience ID # Description "{': :fm . :. ;tim’ Ditution % Initiation % Day One 3y d“{ﬁf,&% Technician Initials
:H'L)E Q_L - 0(, BQJJ . Effluent (ml) Final (ml) Effluent (ml) Fioal (mf) Test Initintion %\ /
) 717 NG L T T — T &

an NS —— - Day 2 “YAg—
77 , X — = Tomyiy
v el . —_ ] Day 4 )
MHRW+ST | MHRW(ut N ‘
i (el SOUh | MmW@h | Nesoqed | pwd 7))
< Day 6 / /
Second Sample Information _ LXal S9E
E@cﬂm D# | Descﬁpiion Jif ;’i ‘*t‘;“ Dilution % Dsy Two Miwe. ] Day Three. [ Diwmy o ;«%
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EnviroScience QC Chart - Ceriodaphnia dubla

Chronic Toxicity Endpoint - Reproduction iC 2%
25

IC25 - g NaCl/L

Test Date

conc, 0.324, 0.54, 0.9, 1.5, 2.5 g NaCln 3/88 and 4/88 diluent MHRW?
EnviroScience QC/SRT Chart rev. 7/30/98 CDIC2597 adopted 3/97



EnviroSclence QC Chart - Ceriodaphnia dubia
Chronic Toxicity Endpoint (NaCvVDMW)

DMW adopted 10/95
2
175 ¢ - NOEC
ER——p v
-;5 ---------------------------------------------------------------------------------- mm ......
------ ‘mm
125 4

N

o
o

Reproduction NOEC (g NaCin)
©
m —

o
&

Test Date (MM.YY)

cone. 0.324, 0.54, 0.9, 1.5, 2.5 g NaCln
Note: central tendency based on first § tests adopted 3/97

NOTE: MSD for 5/98 test <10% Note: 3/98 and 4/98 tests used MHRW and 0.5 series from 2.0 91 EmiroSclence QC/SRT Chart CONOE rev. 7/0v38

sl el




i

25

EnviroScience QC Chart - Pimephales promelas
Chronic Toxicity Endpoint - Growth IC ™

— {25
2 \ resssinenees CAIYY VRS
...... upper
cnmene fowsr
154

IC25 - g KCIL

PEOE R OB ORE BT PR OFOTOEOEogiqy

Test Date

conc. 0.324, 0.54, 0.9, 1.5, 2.5 g NaClA
EnviroScience QC/SRT Chart rev. 7/30/98 PPIC2597 adopted 3/97
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Growth NOEC (g KCU1)

EnviroScience QC Chart - Pimephales promelas
Chronic Toxicity Endpoint (KCI/DMW)

25

225 4

1715 +

Test Date (MM.YY)

KCI/OMW adopted 11/95
conc. 0.324, 0.54, 0.9, 1.5, 2.5 g KCA

adopted 3/97 EnviroScience QC/SRT Chart PPNOEC rev. 7/30/08
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‘ Michael D. Fox
Assistant Plant Superintendent

ASTEWATER TREATMENT PLANT

1003 East Main Streel, Newark, OH 43055

Plant (614) 349-6768 Office (614) 349-6769
Lab (614) 349-6774 Fax (614) 349-6771

Jan A. Rice, Environmental Specialist
Enforcement/Compliance Group
Division of Water Pollution Control
- Ohio EPA, Central District Office
3232 Alum Creek Drive
Columbus, OH 43207-3417

August 9, 1996

RE: River Fecal Coliform Characterization Report

Dear Jan:

Please find enclosed four copies a report on the fecal coliform levels of the rivers that the
City of Newark’s CSOs discharge into. This report was completed to fulfill the
requirements of the Schedule of Compliance, Part I, C, 4 of the City of Newark’s NPDES
permit. Please feel free to give me a call if more information is needed.

Sincerely,

(Gl

Roger Loomis

Enc.
¢ Joe Sawyer
file

Mission: To protect local water resources so they can be used for the benefit of all persons in the community




Fecal Characterization Study for Impact of CSOs on Licking River

D e TPre res LD
st r—————

Starting June 1, 1996 employees of the City of Newark WWTP began a study of the
impact of Combined Sewer Overflow on the quality of water in the Licking River. The
following is a description and discussion of the results of the bacterial study completed to
meet this NPDES permit requirement.

189/1118

O Rag
c

19672220

011

%%° 10sn081” QO Sample Location

{1 g"ﬂﬁ?m - DryfWet- Average for Location
1o

Figure I, Geometric Means for each Location

Sampling Procedure

Samples were collected from four locations, three above stream of the CSOs and one
downstream of the CSOs and upstream of the City of Newark WWTP. All samples were
collected within two hours of each other by trained city personnel. Samples were
collected mid-stream using appropriately sterilized bottles. Sampling was completed
according to methods approved in Standard Methods, Section 9060. A weighted
sampling device was built by plant personnel that was attached to a rope so that a sample

could be taken off a bridge. A detailed drawing of each sample location can be found
below.



Feegl Choracisrisation Study
August {994

Sampling Locations

Hacemon Coeek | 16 Enance North Fork - Licking River: River Fecal Level Sample Point
s Hill
Boad
Raccoon Creek Sample Point North Fork-Licking River Sample Point

Upstream - Licking River

% j?:%
%
7
H

Hapewell Diive

Sample Locaticn

. . Norh
North fﬂwﬁ

Sauth Fork - Licking River

South Fork-Licking River Sample Point Upstream WWTP, Below CSO Sample Point

Analytical Method
Membrane Filter Method
L. 1,5, 10 and 25 ml graduated pipets
: 2. 25,50 and 100 ml graduated cylinders
3. stainless steel parabolic funnel/filter assembly ‘
4. 47 mm individually wrapped, pre-sterilized membrane filters (0.45 micron pore size)
5. forceps (flat tip, non-corrugated)
6. 50 ml beaker




Feoal Characmrization Siudy
Augus [958

7. large beaker, a precautionary measure 1o act as a snuffer

8. flame source {such as an alcohol lamp or butane torch)

9. vacuum pump

10. 2 sidearm vacuum flasks

11. connective tubing

12. pre-sterilized 47 mm plastic petri dishes

13. pre-sterilized 250 ml erlenmeyer flask

14. waterbath incubator maintained (@ 44.5° C +/- 0.2° C.

15. thermometer, checked against an NBS certified thermometer, or one traceable to an
NBS thermometer

16. 2 - 5x stereoscopic microscope

17. aluminum foil

18. hand tally or electronic counting device

19. pre-sterilized Whirlpak bags - 18 oz. puncture-proof

a ] :

/F‘iltcring Funnel

L1 ! VYacuum Pump

}F’iltcr Base
=]

1.4

;{ < ,....45 Connective Tdbi_ng

it |

e
e

NG
Flask Trap Assembly

Reagents:

sodium hydroxide solution, 0.2N - dissolve 8 g NaOH in water and dilute to 1 liter
reagent alcohol

dehydrated MFC broth

rosolic acid solution - dissolve | gram rosolic acid in 100 ml 0.2N NaOH
dehydrated agar

RS
e

[
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Feond Jharacterization Smdy
Augnst 995

z:§ ! E ; hd -
1. Dissolve 7.4 gr. MFC broth and 3 grams agar in 200 m! water in a 250 erlenmeyer
flask. Heat while stirring to boiling and remove from heat at first appearance of

steam bubbles. Solution will be blue.

2. Remove from hot plate and allow to cooi slightly while continuing to stir. Add 2 mils
rosolic acid solution.

3. Pipet 2.5 ml solution into petri dishes.

4. Allow media to cool and gel.

5. Cover and store upside down in refrigerator. Prepared plates can be stored for up to 2
weeks as long as no colony growth occurs.

Procedure:

Sterilize all equipment before use (parabolic funnel/filter assembly, pipets, graduated
cylinders, autoclaveable sample bottles). Cover each piece tightly with aluminum foil
and autoclave @ 121° C for 15 minutes {15 pounds pressure).

Sterilize forceps between samples by dipping forceps into reagent alcohol and pass
through open flame. When alcohol is evaporated, forceps are ready for use.

Assemble sterile parabolic funnel/filter assembly and flask. With sterile forceps, place a
pre-sterilized filter membrane onto the assembly. Shake sample 25 times in 7 seconds to
break up chain bacteria. With a sterile pipet, place an aliquot of sample onto filter
membrane, apply vacuum and rinse sides of funnel 3 times with freshly distilled water.
Sterilize forceps and remove filter.

Suggested volumes for river samples: 1, 5 and 10 mls.

A blank sample must be run before and after each sample series. Holding time on
samples is 6 hours @ 4° C

Completed filters are removed with sterile forceps and placed in a petri dish with the
bottom of the filter in contact with the agar media. No air bubbles should be trapped
between the media and the filter membrane. Do not drag forceps over the top of the filter,
which could cause colonies to smear. Place the petri dishes with filters in Whirlpak bags
so that all dishes are flat, not stacked (three per bag). Seal bags and incubate inverted in
water bath @ 44.5 ° C +/- 0.2 ° C for 24 hours +/- 2 hours.

Remove dishes from water bath and count fecal colonies (blue shiny colonies only).
Acceptable range is 20-60 colonies. Greater than 200 colomcs is considered “toc
numerous to count” (TNTC).



P Frenf Characterication Sy
Augus 1994

Coliform colonies/100 mis = (colonies counted/mls of sample filtered) * 100.

Analytical Data
Dry Weather Sampling
Date | Time | NFLR | SFLR | Raccaon | Upstream | Rainfall _
6/14/96 : 0
6/15/96 0
e 6/16/96 0
8 6/17/96 7:55 am 70 163 157 220 0
6/18/96 7:45 am 130 220 735 260 0
6/21/96 0
6/22/96 0
6/23/96 0
6/24/96 7:55 am 105 200 163 200 0.35*
6/25/96 0
6/26/96 0
6/27/96 2:15pm 50 25 525 200 0
6/28/96 11:00 am 145 67 450 515 0
6/29/96 8:00 am 250 10 230 143 0
6/30/96 8:00 am 160 240 210 300 0
4 7/1/96 10:00 am 130 223 210 193 0
7/2/96 | 8:00 am 117 270 130 400 0
7/8/96 0
7/9/96 0
7/10/96 8:15 am 177 125 50 210 0
Average 133 140 286 264 '
Geometric 122 108 199 - 191

*rainfall was after sample collection
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Wet Weather Sampling #1
- Date Time NFLR | SFLR | Raccoon | Upstream.| Rainfall | Duration*
| 6/3/96 ' . 0.77 1.75
6/4/96 | 8:20 am 3000 # 8600 13000 0.08 0.5
6/5/96 | 8:10am 2300 1540 2000 2500 0.00 0.0
6/6/96 | 8:00 am 570 240 430 640 0.55 1.75
6/7/96 | 9:20 am 1317 17200 2800 10400 1.13 4.0
Average 1797 4745 3470 6635
Geometric 1509 1853 2193 3835
* in hours, # - Confluent growth
Wet Weather Sampling #2
“Date | Time | 'NFLR"| 'SFLR..| Raccoon | Upstream | Rainfall | Duration®
| 6/10/96 0.77 1.75
6/11/96 | 2:40 pm 700 © 420 860 2300 0.27 2.20
6/12/96 { 8:15 am 560 310 420 700 0.03 0.25
6/13/96 | 10:10 am 780 6750 210 2800 0.0 0.0
6/14/96 | 7:55 am 1020 515 200 800 0.0 0.0
Average 765 1999 423 1650
Geometric 747 820 350 1378
* in hours
Wet Weather Sampling #3 _
“Pate “Time. 1~NFLR | SFLR' ‘| Raccoon | Upstream | Rainfall “} Duration*:
7/14/96 0.01 0.1
7/15/96 | 10:15 pm 360 340 1260 4900 0.61 2.67
7/16/96 | 9:45 am 415 427 220 1307 0.03 0.17
7/17/96 | 11:20 am 213 330 515 700 0.43 1.25
7/18/96 | 10:15am | 4877 2200 2700 9800 1.2 5.0
Average 1466 824 1174 4177
Geometric 628 569 788 1448
* in hours
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ZDIVISION OF WATER & WASTEWATER -

Joseph E. Sawyer 40 West Main Street Charles L. Frey
Utilities Superintendent P. O. Box 4100 Asst, Utilities Superintendent
740-349-5737 Newark, Ohio 430584100 740-349-6735
MEMORANDUM
TO: Mayor
Members of Counci
FROM: Joseph E. Sawyer
Uilities Superintenden

SUBJECT:  City of Newark's Combined Sewer System Update
DATE: April 29, 1998
COPIES:  Service Director, Malcolm Pimnie, Supt. WWTPile™

The City's existing National Pollution Discharge Elimination System (NPDES) permit
requires an analysis of the impacts of the combined sewer system on local area streams in
accordance with the United States EPA National CSO Policy. It was these requirements
in the City of Newark's NPDES permit that initiated the project presently being
conducted by the City's consulting engineer, Malcolm Pirnie.

The National Policy requires public presentations and input regarding prioritizing any
CSO0 projects that may be identified. This effort is to be summarized in a Long Term
Control Plan to be submitted by the City on or before October 1, 1998 to the Ohio EPA.
The preparation of the Long Term Control Plan is part of the scope of work of this
project.

At the suggestion of the Ohio EPA, the public presentation should be held in conjunction
with a local standing committee in charge of related matters or familiar with the issues
involved. The Service Committee is proposed as the best available forum for the public
presentation and Mr. Forgrave has agreed to place this on the May 11, 1998 Service
Committee Agenda to update council and the public on the status of our combined sewer
system study.

In order to attract interested members of the public, we have sent invitations to several
groups and individuals that have stated an interest in the water quality of the streams and
rivers in the Newark area. Below is the list of those receiving direct invitations by mail.



~DIVISION OF WATER & WASTEWATER 2

Joseph E. Sawyer 40 West Main Street Charles L. Frey
Utilities Superintendent P. 0. Box 4100 Asst. Utilities Superintendent
740-349.6737 Newark, Ohio 43038-4100 740-349-6735

MEMORANDUM

TO: David Forgrave, Chairman
Public Service Committee

FROM: Joseph E. Sawyer '
Ulities Superintendent

SUBJECT:  Service Committee
DATE: May 8, 1998

COPIES: Mayor, Service Director, Clerk of Coundil, Bill Rauch, Lori Resta, Brad
Feightner, Julie Barrerr, file

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

[ would appreciate some time on your upcoming Service Committee agenda to discuss
the following:

I. Submission of legislation authorizing the advertisement for bids for a vehicle and
equipment for the Water and Wastewater Department (with emergency clause).

2. To provide the Service Committee, Council members and interested members of the
public with an update on the status of Newark's Combined Sewer S ystem Study
presently being performed by Malcolm Pirnie. We will present the results to date of
the Combined Sewer System Study and welcome any comments and/or feedback
from Council and the public regarding the study. We will also discuss the next
actions required to complete the project. No action from the Service Committee will
be requested at this time.

Thank you.

JES/ek
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List of Direct Mail Invitations

Erie Grimm

Dillon Lake Water Sports
62735 Clay-Littick Drive
Nashport, OH 43830
Phone: 740/453-7964

Jim McCluskey

Licking Co. Soil & Water Conservation Dist.
771 East Main Street

Newark, OH 43055

Phone: 740/349-3920

Mike Sims

Muskingum Co. Soil & Water Conservation Dist.

225 Underwood Street
Suite 100

Zanesville, OH 43701
Phone: 740/454-2767

Gary Stuhlfauth

Ohio Environmental Protection Agency
Combined Sewer Overflow Coordinator
1800 WaterMark Drive

Columbus, OH 43216-1049

Phone: 614/644-2026

Dr. John Marks

Muskingum Technical College
1555 Newark Road
Zanesville, OH 43701

Phone: 740/454-2501

Todd Bickle

Dillon Area Advisory Council
2165 Creedmore Drive
Zanesville, OH 43701

Jan Rice

Chio Environmental Protection Agency
Central District Office

3232 Alum Creek Drive

Columbus, OH 43207

Phone: 614/728-3850

* * END OF MEMORANDUM * *

JES/ek



Roger Loomis ' ' © Michael D Fox
Flant Supernintendent Azmistant Plant Superintendeis

WASTEWATER TREATMENT PLANT

1003 East Main Street, Newark, OH 43055

Plant (614) 349-6768 “fice (614) 3496750
Lab (614) 349-6774 X (614) 349677 |

» April 21, 1998

RECZIVED
APR 23 1998

Thomas Bulcher MAcon

Malcolm Pirnie Inc. COLUS 15U 8 8&{6\!0,
445 Hutchinson Avenue
Columbus, Ohio 43235

Re:  City of Newark, Ohio
Combined Sewer System

Dear Thomas Bulcher:

The City of Newark is in the midst of studying its Combined Santtary and Storm Sewer
System. This study will address the impacts, if any, of wet weather overflows from the system
on local streams and rivers. This effort will satisfy requirements of the Ohio Environmental
Protection Agency’s Combined Sewer Overflow Policy and the City of Newark's NPDES
permit,

_ The work has been in progress since 1996, A presentation discussing the combined
sewer system study will be made to the City of Newark Service Committee meeting on Monday,
May 11, 1998 at 6 p.m. in the Council Chambers, 40 West Main Street, Newark, Ohio.

The purpose of the meeting will be to present the status of the study to date and discuss
the next steps to be taken to address the results of the study. This meeting is open to the public.
Due to interest you have shown in the past relating to water quality issues in the Newark area, we
are offering a specific invitation for your attendance.

k-
3
P
e

5 If you have any questions or comments. please call Roger Loomis at (740) 349-6769 or
Joe Sawyer at (740) 349-6737.

Thank you for your time and we look forward to seeing you on May 11%.

Sincerely yours,

_ 4\::?‘““A

Roger Yoomis
c file

Mission: To protect local water resources so they can be used for the benefit of all persons in the community
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PUBLIC SERVICE COMMITTEE
Monday, May 11, 19598
6:00 p.m., Council Chambers

AGENDA

1. Mayor Stare asking the committee to waive the $100 license fee for the Police
Athletic League’s circus coming to town in August.

2. Tim Matheny, Service Director, to discuss the Division of Engineering helping Miller
Elementary School with their stormwater run off on the playground problem.

3. Joseph E. Sawyer, Utilities Superintendent, requesting authorization to big a
vehicle and equipment for the Water and Wastewater Department and the legislation ig
to contain the emergency clause.

%
:
.

4. biscussion of the Thornéood Drive Corridor.
5, Presentation of the status of the City of Newark's combined sewer system.
6. Other items at the discretion of the chairman.

Mayor

Auvditor

Service Director
Safety Director

i Law Director
Engineer

Utilities Superintendent
Parks Superintendent
Council members

Tax Commissioner
WCLT

WHTH

Advocate

H
K
H




st
]

g

Kpute . Redd 7 RECE!VED

JeM - _
Mdw) MAY 20 1998
Honorable Council o g%&;%’?@ AL s
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May 12, 1998 e

The Public Service Committee, met Monday, May 11, 1998, in Counecil Chambers. The following
were in attendance:

Julie Ketner Barrett, member David S. Forgrave, chair
William J. Rauch, member Brad B. Feightner, member
Tim Matheny, Service Director Lori J. Resta, member
Joseph Sawyer, Public Utilities Supt. Mayor Frank Stare

Brian Morehead, City Engineer See Exhibit A for CSO Register Sheets

We wish to report as follows:

1. Mayor Stare asked the committee to waive the $100 license fee for the Police Athletic League’s
circus coming to town in August.

Motion by Mr. Rauch, second by Mr. Feightner to send to council. Motion passed
unanimously.

. Tim Matheny, Service Director, discussed the Division of Engineering helping Miller
Elementary School with their problem of stormwater run off on the playground.

Motion by Ms. Resta, second by Mrs. Barrett to send to council. Motion passed unanimously.

- 3. Joseph Sawyer, Public Utilities Supt., requested authorization to bid a vehicle and equipment

for the Water and Wastewater Department and declaring an emergency.

Motion by Mr. Rauch, second by Mr. Feightner to send to council. Motion carried
unanimously.

4. Joseph Sawyer, Public Utilities Supt., discussed the status of the City of Newark’s combined

sewer system. Representatives of the Ohio EPA and the engineering firm of Malcolm Pirnie
were on hand to discuss this. See Exhibit B

*5. Discussion of the Thornwood Drive Corridor took place in a combined meeting of the Public

it arite

Service Committee and the Economic Development Committee chaired by Bruce Bain, council-
man. All council members were present for this discussion as well as the Licking County
Commissioners and Mike Smith, Clerk of the County Commissioners. Also attending were:
Robert O'Neill, Steve Layman, Jerry Brems, and Herb Murphy.

It was decided that the next step would be to appoint an advisory committee from all six
entities involved plus the school systems: Licking County, Hebron, Heath, Newark, Granville,
Union Township and Granville Township. Everyone is in favor of going ahead with this.

6. A late item was presented by Chief of Police, Paul Green, concerning moving the near west
é

oy
5

%
b

Community Policing Center from West Church Street to South Williams.



Service Committee Minutes of May 11, 1998
Page Two

Motion by Mr, Feightner, second by Mrs. Barrett, to send to council. Motion passed
unanimously.

Respectfully submitted,

David S. Forgrave

Chairman
cc: Mayor Auditor
23 Service Director Safety Director
! - .
Law Director - Engineer
Public Utilities Supt. Police Chief

= Council Members
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CITY OF NEWARK, OHIO
WATER POLLUTION CONTROL DEPARTMENT

COMBINED SEWER OVERFLOW PROGRAM
LONG TERM CONTROL PLAN-PUBLIC PARTICIPATION PRESENTATION

May 11, 1998
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EXRHI LB
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EXHIBIT "RY

Tom Bulcher, P.E. representative of Malcolm Pirnie, opened his presentation with a brief
statement relative to USEPA and OEPA's role in establishing policy which required cities
throughout the United States to perform a comprehensive review and analysis of their
combined sewer system and report their findings. This requirement is mcorporated in
Newark's National Pollutant Discharge Elimination System (N.P.D.E.S.) and requires
Newark to characterize their combined sewer system and report the findings, along with a
proposed Long Term Control Plan to OEPA by October 1, 1998. The purpose of this
evening's meeting is to present the City of Newark's current program status and to permit
an opportunity for Council and the public to ask questions and offer any suggestion.

Mr. Bulcher presented overhead visuals with an explanation of each as follows:

Separate Sewer System

Combined Sewer System

Dry Weather Flow (depicting a CSO structure)

Wet Weather Flow (depicting a CSO structure)

Project background

1997 Ohio EPA Water Quality Study

Columbus Dispatch article — Licking River is clearly a success
Ohio EPA CSO Policy

CSO System Operational Plan (9 minimum controls)

10. Stream Bacteriological Monitoring

11. Bacteria Sampling Locations

12, Sewer System Characterization

13.  Flow Meter Data for Typical Rain Event

14, Typical SWMM Graphical Output of a Combined Sewer Overflow
15. Long Term Control Plan (Goals)

16. 1997 Stream Survey

17. Biological Assessment Sampling Locations

18. 1997 Stream Survey Results

19. Long Term Control Plan (Previous Work)

20. Long Term Control Plan (Develop Alternatives)

21. Long Term Control Plan (Evaluate Altematives) and Implement

090N O\VU A LN

Summary of questions and answers relative to Combined Sewer Overflow:

Q-1 (Council Member-Julie Barrett): There are homes in my area where the combined
sewers backup and flood their basements. Does this project address homes with
flooded basements in combined sewer areas?

A-1  (Malcolm Pirnie-Tom Bulcher): The problem should be addressed but other
information is required before a solution can be developed. Isthe homeina
combined sewer area? Is the problem wide spread or localized to individual
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Q-2

A-2

[P

Q-3

Q-4
A-4

Exhibit "B”
{continued)

homes? What is the capacity of the sewer? What type of rain events cause the
basement flooding? We will try to address basement flooding issues as best we
can.

(Dillon Area Advisory Council-Todd Bickle): Are samples taken upstream and
downstream of the wastewater treatment plant? How far downstream of the plant
is the sampling performed?

(Malcolm Pirnie-Tom Bulcher); The sampling done for this project did not
sample downstream of the plant since we were only concerned with combined
sewers. However, the City samples upstream and downstream of the plant outfall
as part of their NPDES permit,

(City of Newark-Roger Loomis): The sampling location downstream of the plant
is at Staddens Bridge.

(Council Member-Bill Rauch): Are you concerned?
(Dillon Area Advisory Council-Todd Bickle): Yes, we have had beach closings
and complaints from swimmers of skin irritation.

(Malcolm Pirnie-Tom Bulcher): The sampling for this project indicated that
during dry weather the fecal coliform levels were within EPA guidelines. During
wet weather the fecal coliform concentrations increased upstream and
downstream of all CSOs. The elevated levels were typically for short durations
and did not adversely impact water quality,

(Council Member-Dave Forgrave): What should the City be doing now since the
results indicate that the rivers within the City are doing well?

(City of Newark-Joe Sawyer): A Long Term Control Plan will be developed
based on the sampling resuits coilected by the Engineer that will address the slight
depression in the water quality in the North Fork. Once the plan has been
developed, implementation of the LTCP will occur. Since the problem is small
and localized, we don't anticipate any major capital costs will be required to
implement the LTCP.

(Dillon Advisory Committee-Todd Bickle): How will this project impact the
water quality and beach closures at Dillon Reservoir?

(Malcolm Pirnie-Tom Bulcher): The purpose of this meeting is to discuss the
project findings and to discuss what needs to be done to comply with Ohio EPA's
October 1, 1998 deadline. A second meeting will be held later this summer to
present alternatives for the Long Term Control Plan. During that meeting, public
concerns and comments pertaining to the different alternatives will be addressed.



Q-5
A-S

A-6

Q-7

Exhibit "8°
{continued)

All individuals that received letters of invitation to this meeting should also
receive letters to the second public meeting.

(Council Member-Bill Rauch): Is Newark causing the problems associated with
Dillon Reservoir?

{(Malcolm Pimie-Tom Bulcher): As seen by the newspaper article in the
Columbus Dispatch, the City of Newark has been improving the water quality in
the Licking River over the past 15 years. This improvement in water quality is
largely due to the upgrades to the treatment plant which have decreased the
quantity of overflow and increased the quality of the plant discharge. We don't
believe that Newark CSOs typically impact Dillon Reservoir due to these
improvements and the distance between the City of Newark and Dillon Reservoir.
There are other possible sources of fecals in Dillon Reservoir such as runoff
associated with septic systems and agricultural areas downstream of the City of -

Newark.

(Council Member-Julie Barrett): Since the City has been investigating the
development of a Stormwater Utility, are separate sewers better than combined
sewers?

(Malcolm Pimnie-Tom Bulcher): Separate sewers may or may not be better for a
community and needs to be evaluated on a case by case basis. In combined
systems, the majority of the "first flush” of pollutants is contained within the
system and treated at the wastewater treatment plant. With a separate system, the
runoff from the streets is discharged directly to the river and could have more of
an impact on the river than a combined system. In general, combined sewers
should not be replaced just because they are combined sewers. Ifa problemina
receiving stream can be attributed to the combined sewer system, then
improvements to the system should be addressed. Improvements may include
system storage, off-line storage or sewer separation. :

(Ohio EPA-Gary Stuhfauth): Is the City alerting the public to a potentiaj
bacteriological problems in the river?

(Maicolm Pimie-Tom Bulcher): As part of the City's Combined Sewer System
Operational Plan, the City has installed signs at each combined sewer outfall
advising people to avoid contact with discharge from the CSO

+ + END OF MEETING MINUTES + +

The above meeting minutes represents the writers summary of the questions and answers
from the referenced meeting. This is only a summary and is not intended as verbatim
description of the meeting. Please contact the writers with revisions or questions. .. Mike
Wilson and Jim Hays of Malcolm Pimnie.



<
M
'—'

o
i
1
H
H
LE

LR

bridge
coneerns

to be aired

By BRIAN MILLER
Advocate Reporter , _
NEWARK — The question of wbether to build a
new East Main Street bridge or to repair the existing
bridge may get its most thorough hearing yet on
Thursday. R :
Newark City Council members and citizens will get
to air their views on that question at 11 a.m. Thurs-
day at City Hall, 40 W. Main St. ,
Mayor Frank Stare said he called the meeting after
being contacted by residents who support restoring
the current bridge, which is nearly 100 years old.
During a capital improvements committee meeting
on Monday, Council President Craig Young said he
wants to know why the cost estimate for replacing
the structure jumped to $2.1 million from an original

estimate of $§967,000. . . - S .
" "My concern is spending that kind of money on a -

‘new bridge,” Young said. .
City Engineer Brian Morehead has said one study
estimated the cost of repairing the bridge at
$600,000 to $700,000, with a life expectancy of 25
~_But engineer Jim Riddel says he thinks it can be
done for less than that. ' o
Thursday's meeting will be held either in the

fourth-floor conference room, or in council cham- -

bers. .

At its meeting Monday, the capital improvements
committee approved the local financing for the
bridge — a combination of a $1.1 million note, and
$200,000 in license plate fees — and sent it to coun-
cil. : '

The rest of the cost will be federal and state doi-

lars. . .

One concern expressed during Monday’s meeting
is how much federal and state money will be avail-
- able if the bridge is repaired rather than replaced.

In other business, councit members heara about a

. study on how area streams are being affected by

overflow from combined sanitary and storm sewers

_.that serve downtown and older areas of the city.
- The Combined Sewer Overflows study — required

by the Ohio Environtrental Protection Agency -
was performed by consultant Malcolm Pirnie,

(;ombmed sewer pipes are sufficiently large thatin
drier weather'all the sewage goes to the treatment
plant, according to Utilities Superintendent Joe
Sawyer. But wben a storm causes the volume of
Storm water to be greater than the pipe’s capacity,
the excess is diverted into streams.

However, Sawyer said even in those cases, 83 per-
cent of the storm water is sent to the treatment

_ piant,

“Everything within the Combined Sewer Over-
flows sbows that it is not having a detrimental affect

. on the rggeiving water,” said Sawyer.
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Tvpical Letter of Invitation
July 31, 1998

Name
Address
City, OH Zip Code

Re: City of Newark, OH
Combined Sewer System

Dear

The City of Newark has developed a Long Term Control Plan (LTCP) to prevent the
degradation of water quality in Newark area streams from combined sewer overflows. The
LTCP is based on a study of the City of Newark's Combined Sewer System, various sampling
activities and a study of the health of aquatic life in streams receiving combined sewer overflow
discharges. The development of the LTCP is a requirement of the City's National Pollutant
Discharge Elimination System (NPDES) permit issued by the Ohio Environmental Protection
Agency.

A presentation discussing the conclusions and recommendations of the Long Term
Control Plan will be made to the public at the City of Newark Service Committee meeting on

Monday, August 10, 1998 at 6 p.m. in the City Hall Council Chambers, 40 West Main Street,
Newark, Ohio.

Due to interest you have shown in the past relating to water quality issues in the Newark
area, we are offering a specific invitation for your attendance.

If you have any questions or comments, please call Roger Loomis (740) 349-6735 or Joe
Sawyer at (740) 349-6737.

Thank you for your time and we look forward to seeing you on August 10th.

Sincerely vours,

City of Newark
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List of Direst Mall Tnvitations

Ernie Grimm

Dillon Lake Water Sports
6275 Clay-Littick Dr.
Nashport, OH 43830
PH: 740/453-7964

Jim McCluskey

Licking County Soil & Water Conservation District
771 E. Main St.

Newark, OH 43055

PH: 740/349-3920

Mike Sims

Muskingum County Soil & Water Conservation District
225 Underwood St.

Suite 100

Zanesville, OH 43701

PH: 740/454-2767

Todd Bickle

Dillon Area Advisory Council
2165 Creedmore Dr.,
Zanesville, OH 43701

INVITLST WPD

Dr. John Marks

Muskingum Technical College
1555 Newark Rd

Zanesville, OH 43701

PH: 740/454-2501

Jan Rice

Ohio Environmental Protection Agency
Central District Office

3232 Alum Creek Drive

Columbus, OH 43207

PH: 614/728-3850

(Gary Stuhlfauth

Ohio Environmental Protection Agency
Combined Sewer Overflow Coordinator
1800 WaterMark Dr

Columbus, OH 43216-1049

PH. 614/644-2026
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Study: Sewer overflow

Water department to
_unveil results Monday

. By BETSY RAY
-+ Advocate Reporter
NEWARK — The Newark city water
department will present results from
an 18-montb study on the effects of the
. ¢ity’s combined sewer system at coun-
-cil's service committee meeting Mon-
.- day.
The study determined how miuch

waste goes into the river and streams,
instead of the treatment plant, after a
substantial rainfall occurs, overflow-
ing the system. .

Utilities Supervisor Jim Sawyer said
the EPA approved the amount of waste
emifted into the Licking River and
streams by Newark's dated system,
which combines storm water and sani-
tary sewer systems, deeming it not
harmful to the public.

The city’s long-term control plan was
created to prevent harm to Newark'’s

streams from combined sewer over-
flows, Sawyer said. “Basically we
found no impact from the combiged
sewer overflows,” he said.

Although the study results are good
news for Newark, Ernest Grimm,
owner of Dillon Lake Water Sports in
Nashport, said he would like to see
more being done.

“I'd like to see them do more to con-
trol the flows,” said Grimm. “What |
prefer to see is that they separate some
of those sewers.”

not hurting river

5

But Sawyer said separating the sew
systems is not fiecessarily the rip
move.

“The evaluation ang recommend
tion points out the fact that it isn’t pe
essarily good,” he said. “In gome case
the storm water is ng bad er worse ;
the combined flow 1o the stream ”

Sawyer said the department will cor
tinue to monitor the situation to mak
sure nothing cbanges in the system, -

The committee wil meet &t 6 pan, §
Newark City Hall, 40 W Main St
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August 7, 1998

PUBLIC SERVICE COMMITTEE ' .
Monday, August 10, 1998

5:45 p.m. (immediately

following Finance Committee)

Counicil Chambers

cC:

AGENDA

Chief Paul Green asking the committee to review a contract with the City of
Columbus Police Crime Laboratory for forensic testing and one between the city
and Ann Kennedy, Trustee, for leasing property at 42 South First Street. it
would be used as an office by special projects community policing officers.

Joseph E. Sawyer, Utilities Superintendent, to discuss:

Submission of legislation authorizing the advertisement for bids for

construction of a new sanitary sewer force main for Pembroke Court and declaring
an emergency.

Presentation of the city’s Combined Sewer Long Term Control Plan,

Other items at the discretion of the chairman.

Mayor

Auditor

Service Director
Safety Director

Law Director
Engineer

Utilities Superintendent*”
Parks Superintendent
Council members
Police

Tax Commissioner
WCLT

WHTH

Advocate



Hoprrable Council.
Cit s of Hewark, Ohioc
Aug ist 13, 1398

The Public Service Committes with Mr. Baldwin substituting for Mr. Rauch meb Monday,
WS L0, 1%%8 in Council Chambars.

We vish to report as follows:

L. Chief Paul Green asked for review of a contract with the City of Columbus DPclice
Crime Laboratory for forensic testing.

Motion by Mr. Feightner, second by Miss Resta to approve. All voted in favor.
Chief Green discussed a contract between the city and Ann Xennedy, trustee, to lease
the property at 42 South First Street. It will be used as an office by special

projects community policing officers.

Motion by Mrs. Barrett, second by Mr. Baldwin to Fforward to council. All wvoted in
Eavor.

2. Joseph E. Sawyer, Utilities Superintendent, brought forth legislation authorizing
the advertisement for bids for construction of a new sanitary sewer force main for
Pembroke Court. The emergency clause is to be included in the resolution.

%

Motion by Mr. Baldwin, second by Mr. Feightner to send to council. Motion carried
wnanimously.

A presentation of the city’'s Combined Sewer Overflow L.ong Term Control Plan was made
by representatives of Malcolm Pirnie, Inc.

H It was stated the NPDES permit does not specifically define what would be required.
The goal of the Long Term Control Plan is to prevent impairment of water quality
standards due to CSO discharges. )

The cost of the recommended plan is approximately $140,000 per year, but the city is
already doing some of the items included in the recommended plan.

Councilman Diebold asked how much of the work for the Combined Sewer Overflow Long
Term Control Plan overlaps with the development of & Stormwater Utility.

Mr. Bulcher replied the Best Management DPractices recommended for the Long Term
Control Plan could be combined with a Stormwater Utility. The city would have to
decide which program they would fall under since it would be a duplication of effort
to have them in both. .

i
7
H
H
H

A

Mr. Diebold questicned if the $140,000 would come from the Sewer Pund or the Storm-
water Utility Fund.

s

Mr. Sawyer stated the requirements of the Long Term Control Plan and €S0 problems
T will have to come out of the Sewer Fund. The stormwater discharges will have to be
i separate and have separate charges. There is some overlap in the programs but to
what degree it saves the Stormwater Utility money cannot be determined.

Tim Matheny, Service Director, said the river sampling data collected so far can be
used for both programs.

Dr. Markowitz stated the existing river studies document the rivers have good
i quality water. This is good for both the Combined Sewer System as well as the
Stormwater Utility because it indicates overall bPregram management for both programs

e aning



is pretty good. The c¢ontinued monitoring” of the rivers for  the Combined Sewer
Overflow Long Term Control Plan will to zome extent be useful for the Stormwate:
Urilicy.

Mr. Diebold explained it is hoped the money spent on the studies will be spent our
of the Sewsr Fund and not the General Fund.

Dr. Markowitz replied you must recognize the (SO program is only concerned wit!

stormwater from the CSO area while the Stormwater Utility will have to deal witr

stormwater from the separate areas and the entire city as well. The Stormwate:
! Utility will likely be able to deal with its issues using the same sort of Best Man-
5 agement Practices used in the Long Term Control Plan,

Ty 3. There was discussion of creating an ad hoc committee to study property maintenance.
: It was merely a discussion and no action was taken.

- Respectfully submitted,

: X T
I PALE S
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David S, Forgrave ) A o
7 Chair 3
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Mayor : n o %ﬁi
Auditor sﬁ%ik\ 1\
Service Director AT AR
Safety Director
Law Director -
Engineer i
Utilities Superintendent””

Parks Superintendent

: Council members

Health Department
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CITY OF NEWARK, OHIO
WATER POLLUTION CONTROL DEPARTMENT

COMBINED SEWER OVERFLOW PROGRAM
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Long Term Controi Pian

City of Newark
August 10, 1988
| 2@
K 3 @

4 | ) Project Background

» 1985 Licking River Water Quality Study

+ City of Newark NPDES Permit

« Combined Sewer System Long Term Control Plan
51 (&) Long Term Control Plan Goal

- “The goal of the plan is that discharges from Combined Sewer Overflows shal! not cause or
. significantly contribute to viclations of water quality standards or impairment of designated
s uses.”

- City of Newark NPDES Permit

6 | (Z) Long Term Control Plan

« Focus on North Fork Licking River
« Evaluate Existing Water Quaiity

« Develop Alternatives

+ Make Recommendations

7 | (&) Water Quality Assessment

* Fish and Macroinveriebrate Sampling (All Rivers)

« Bactericlogical Monitering (Al Rivers)

+ Sediment Sampling and Analysis

+ C50, Storm Sewer and River Water Quality Analysis

8 1 :2) North Fork Sampling Locations

8 | (&) Water Quality Assessment

* Mo water guality impacts due to Combined Sewer Overfiows

* Partial attalnment In the North Fork at RM 0.2 due to habitat modifications

= Combined Sewer Overfiows are not a pervasive threat to primary contact recreation

+ Combined Sewer Overflows and storm sewer discharges have similar pollutant concentrations
= Combined Sewsr Overflows do not appear to be toxic to aquatic fifs

10 | (2} Long Term Control Plan Alternatives
+ Continued Mcnitoring Activities

[

+ Best Management Practices (BMPs)

H
H
H
H
F

» Collection System Controls

o 11 | (&) Continued Monitoring Activities
Continued Monitoring Activities enable the
City of Newark to:

» increase knowledge of the operation of the Combined Sewer System

[

s

Bngratasmra ad



= Document maintensnces of water guality

« jdentify Future Problems

12 Continued Monitoring Activities

* Flow monitoring of the collection system, (All CSOs avery 2 years, C30 8 periodicaily}
« Aquatic sampling at five year intervals.,

* Monitor ficatables

- » Sample bacteria downstream of the Combined Sewer Overflow area.

% 13 | (Z] Best Management Practices (BMPs)

Reduce pollutants in Combined Sewer

Overflows:

« Educational Programs

* Brochures/Pamphlets

+ Storm Drain Stenciling

14 Collection System Controls

* Reduce the quantity of Combined Sewer Overflow that currently discharges to the river by
providing flow storage or treatment

15 Colilection System Controls -Alternatives
Reduced CSD Discharge

+ In-System Storage

+ Off-Line Basins

o
Bt
i
3
3

Total CS0 Discharge Elimination
» Off-Line Basins

« Sewer Separation

16 | (Z) Evaluation Criteria

+ Cost

+ Performance

* Public Input

17 Long Term Control Plan
Alternatives Summary
= Continued Monitoring ........ $14,000 - $38,000 ! Year

» BMPs ., raemee $11,000 - $26,000 / Yaar

)
i
'E
s
3

» Collection System ... $2,000,000 - $20,000,000 Total

18 | {Z] Long Term Control Plan - Recommendations
* Best Managermnent Practices {(BMPs)

« Continue flow itoring of the collection system (Al CSOs every 2 years, CS0 8 pericdically)

« Aquatic sampling at five year intervals
* Monitor fioatables

« Sample bacteria downstream of Newark

3
1
ol
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MNewark CSC
Long Term Control Plan Public Meeting #2
Aungust 10, 1998

Summary of the City of Newark Combined Sewer Overflow Long Term Control Plan
Presentation to the City of Newark Ohio, Service Committee by Malcolm Pirmnie Inc. on August
10, 1998 at Council Chamber, City of Newark City Hall.

Summary prepared by Mike Wilson and Jim Hays of Malcolm Pimie Inc.

The City of Newark Service Committee chairman recognized Joe Sawyer, the City of Newark
Utilities Superintendent.

Joe Sawyer stated that this item on the Service Committee agenda was a presentation of the Long
Term Control Plan for the City of Newark Combined Sewer System. Joe Sawyer introduced
Tom Bulcher of Malcolm Pimnie.

Tom Bulcher introduced Mike Wilson, Dr. Dan Markowitz and Jim Hays from Malcolm Pirnie.
Mr. Bulcher explained that this was the second public meeting regarding the status of the City of
Newark's Combined Sewer System Long Term Control Plan. The first meeting was held on May
11, 1998. This second meeting would summarize what had taken place since the previous
meeting, altemnatives reviewed as part of the Long Term Control Plan and the recommendations
of the Long Term Control Plan.

For the text of Mr. Bulcher's presentation, see the attached slides which were used during the
presentation. After the presentation, Mr. Bulcher asked if there were any questions or comments.
The questions, answers and comments offered during this session are summarized below:

{Q-Question, A-Answer, C-Comment)

Q-1 (Audience- Council Member Bob Drebold): Are the recommendations you made based
on what is required as a minimum by the NPDES permit or is this just your opinion?

A-1  (Malcolm Pirnie-Tom Bulcher): The NPDES permit does not specifically define what
would be required thus the minimum requirement would be to do nothing. The goal of
the Long Term Control Plan is to prevent impairment of water quality standards due to
CSO discharges. Some of the Best Management Practices recommended are already in
place so it makes sense to continue those efforts, such as education programs that teach
people not to discharge harmful material to the sewer system. Continued monitoring for
example, verifies that water quality is still being maintained and can identify new
problems which may have occurred due to some change in the system such as a new
industry. Also, continued monitoring of water quality protects the City. We know now
that a certain level of CSO discharge does not hurt the streams, thus if something
changes, it could be the result of some up or downstream influences in the watershed such

TANWRKCSOLTCPLANPRSNTATNPBLCM TG2.WED
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A-2

Q-3

A-4

C-1

C-2

as agricultural feed lots or fertilizer.

{Audience- Council Member Bob Dreboid): Is the cost of the recommended plan is
between $0 and $140,000 per year?

(Malcolm Pirnie-Tom Bulcher): The cost of the recommended plan is approximately
$140,000 per year, but the City is already doing some of the items included in the
recommended plan. The Collection System Controls estimated between $2,000,000 and
$20,000,000 are not in the recommended plan.

(Audience- Council Member Bob Drebold): The City has investigated developing a
stormwater utility. How much of the work for the Combined Sewer Overflow Long
Term Control Plan overlaps with the development of a Stormwater Utility?

(Malcolm Pirmnie-Tom Bulcher): The Best Management Practices recommended for the
Long Term Control Plan could be combined with a Stormwater Utility. The City would
have to decide which program they would fall under since it would be a duplication of
effort to have them in both.

(Audience- Council Member Bob Drebold): Will the $140,000 come from the Sewer
Fund? How much money will the Stormwater Utility save from the money spent by the
Sewer Fund? It sounds as if we are going to spend money on both programs to a certain
extent.

(City of Newark-Joe Sawyer): The requirements of the Long Term Control Plan and
CSO problems will have to come out of the Sewer Fund. The Stormwater discharges will
have to be separate and have separate charges. There is some overlap in the programs but
to what degree it saves the Stormwater Utility money cannot be determined.

(Audience-Council Member Bob Drebold): Will the studies coming out of the CSO
study save costs in the Stormwater Utility program?

(City of Newark-Joe Sawyer): It is likely that the EPA will require some very specific
information for the Stormwater permit and the information collected for the Long Term
Control Plan may not satisfy their needs since they are completely separate permits.

(Audience-Tim Matheny): The river sampling data collected so far can be used for both
programs. '

(Malcolm Pirnie-Dan Markowitz): Yes, and the existing river studies docurnent that the
rivers have good quality water. This is good for both the Combined Sewer System as
well as the Stormwater Utility because it indicates overall program management for both
programs is pretty good. The continued monitoring of the rivers for the Combined Sewer
Overflow Long Term Control Plan will to some extent be useful for the Stormwater
Utility.

TANWRKCSO\LTCPLANWRSNTATNPBLCMTG2.WPO



C-3 {Audience-Bob Drebold): It 1s hoped that the money spent on the studies will be spent
out of the Sewer Fund and not the General Fund.

C-4  (Malcolm Pirnie-Dan Markowitz): Recognize that CSO program is only concerned with
stormwater from the CSO area while the Stormwater Utility will have to deal with
stormwater from the separate areas and the entire City as well. The good news is that the
Stormwater Utility will likely be able to deal with its issues using the same sort of Best
Management Practices used in the Long Term Control Plan.

C-5  (Audience-Tim Matheny): The filing fee alone for the Stormwater Permit will be very
expensive thus some significant costs cannot be avoided.

+ + END OF MEETING MINUTES + +

The above meeting minutes represents the writers summary of the questions and answers from
the referenced meeting. This is only a summary and is not intended as verbatim description of
2 the meeting. Please contact the writers with revisions or questions.
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February 11, 1997

Joseph E. Sawyer ,
Utilities Superintendent
City of Newark, Ohio
40 West Main Street
Newark, Ohio 43055

Re:  Water and Wastewater Department
Wastewater Collection System Evaluation
Project Meeting Minutes

Dear Mr. Sawyer:

Enclosed are meeting minutes for the Ohio EPA coordination meeting that was held at
the Ohio EPA’S Central District office on January 16, 1997. If you have any questions
regarding the enclosed information, please let us know.

Very truly yours,

MALCOLM PIRNIE, INC.

Honao . Gl

Thomas J. Bulcher, P.E.
Associate

LNMM.L1/jch

Enclosure

c: Roger Loomis, WWTP Superintendent
Kenneth E. Beichler, Water Dist. & Sewer Maint. Dept. Superintendent
Jim Shaw, Water Dist. & Sewer Maint. Dept. Ass’t. Superintendent
Jack Dixon, Water Dist. & Sewer Maint. Dept.
Don Hiltner P.E., Ass’t. City Engineer
Gary Stuhifauth, Ohio EPA Central Office
Jan Rice, Ohio EPA Central District Office

Dr. John Marks, Muskingum Technical College
0821-194

445 HUTCHINSON AVENUE SUITE 350 COLUMBUS, OM 432355677 614.888-4853 FAX 614-B8B-6285

RECYCLED PAPER

WMALLOLY PIRMIE, T,
ENVIRUNBENTAL ENGINEERS, SCIENTIEYS & PLANNERS
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CITY OF NEWARK
WATER POLLUTION CONTROL DEPARTMENT
WASTEWATER COLLECTION SYETEM EVALUATION

HIO EPA INAT ;

JANUARY 16, 1997

A coordination meeting between the City of Newark and the Ohio EPA regarding
Newark’s Wastewater Collection System Evaluation was held on January 16, 1997 at the
Ohio EPA’s Central District Office. A copy of the meeting agenda and meeting
attendance list is attached.

Subject: Status of Newark CSO Submittals and Review of Proposed Spring/

Summer of 1997 Fish and Macroinvertebrate Study of the Licking River

Introductions
Status of Newark CSO Submittals:

The City of Newark requested the status of several CSO-related submittals they
have made. No comments have been received yet on any submittals.

QOperational Plan

The Ohio EPA stated that they had only one comment. They suggested the
proposed notification sign for combined sewer overflows contain a reference to
avoid contact with the overflow and the receiving water, not just the overflow.
The Ohio EPA added that the existing sign language is reasonable and the final
decision was up to Newark,

Newark responded that changing the language was possible, but they would
review it and make a decision later.

F ify haracterjzation
Newark asked if the fecal results were satisfactory, especially the wet-weather
related results.

The Ohio EPA apologized for not responding sooner and stated they would
respond to all submittals within the next few weeks,

Licking River CSO Sampling:

Fish Survey
Malcolm Pimie asked how many fish surveys at each location would be

necessary. They noted that only one had been done during the Ohio EPA’s most
recent Licking River work.

NKOEPA.M2/jch Page 1
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The Chio EPA staff present at the meeting included some that had participated
in the most recent EPA study of the Licking River. They indicated that a
minimum of two fish surveys would be preferable for 3 river such as the Licking.
The reason only one was performed during the past survey was likely due to high
flow in the stream.

Log Pond Run & Cedar Run

There was much discussion regarding Log Pond Run and Cedar Run and
whether they should be sampled during this study.

The City of Newark stated that at times Log Pond Run does carry high flows,
however it can be dry in the summer, There is an upstream diversion channel
on Log Pond Run that is intended to divert flow to the Raccoon Creek during
periods of high flows. Log Pond Run flows through primarily residential

arcas.

Newark noted that Cedar Run does not dry up in the summer and runs through
primarily agricultural areas.

It was concluded that previous sampling for fecal coliforms and chemical water
quality was sufficient to determine impact of these tributaries on the North
Fork and they did not require separate fish and macroinvertebrate studies.

The Ohio EPA questioned if the coliform samples were "strep” or "fecal”.
Newark stated that they had sampled for "fecals” since that was what the

NPDES permit required.

Scope
The Ohio EPA asked why the scope of the study included the South Fork and
Raccoon Creek when the NPDES permit focussed the effort on the North

Fork.

Malcolm Pirnie stated that the original study was already five years old. The
requirements of the Long Term Control Plan require a thorough knowledge of
CSO impacts.  Also, since a study of the North Fork Licking River was
required, the cost to study the additional areas was incrementally small.

The City of Newark added that they wish to be proactive regarding CSOs and
go further than just immediate compliance.

Fish and Macroinvertebrate Plan

Malcolm Pirnie reviewed each site to be sampled and solicited questions or
comments.

The Ohio EPA questioned why a sampling site was not selected immediately
upstream of the confluence of Raccoon Creek on the South Fork, Malcolm

NKOEPA .M2/jeh Page 2
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Pirnie responded that site had been originally selected, however it was moved
further upstream due to the close proximity of the City of Heath WWTP
discharge. Should impacts be detected, sampling can be added at this site if

necessary.

Datasondes

The Ohio EPA asked if continuous data recording of pH, conductance,
dissolved oxygen using "datasondes™ had been considered. The EPA stated
these devices are standard in EPA surveys. The minimum time for the
installation of these devices is considered between 5 days to 2 weeks.  Use of
these devices is superior to random grab sampling since grab samples can miss
a short-duration dissolved oxygen sag.

Malcolm Pirnie stated that they had not included this level of sampling in the
study since previous studies had not indicated a problem. Malcolm Pimie
added that they would consider adding these devices since some may become
available due to work on unrelated studies. The City of Newark also added
that some of this data can be taken by automatic samplers they own. It was
concluded that Malcolm Pirnie would look at each site to determine if continu-
ous monitoring would be warranted.

Site Visits

Malcolm Pimnie asked if the Ohio EPA thought a field visit to the sample sites
was necessary. The Ohio EPA stated that they were very familiar with the
Licking River in this area and a site visit was not Necessary.

4. Sewer System CSO Characterization Report

Malcolm Pirnie asked if their was any guidance available from the Ohio EPA

regarding what they wanted in a System Characterization Report.

The Ohio EPA stated that no specific guidance exists other than what is

already published, however they offered the following examples:

. Other reports have estimated number of annual occurrences, annual
volumes, maximum discharge volumes, minimum discharge volumes,
size of storm event that causes overflows, etc.

. In Toledo and Akron, at each CSO site the dry weather flow to wet
weather flow ratio was calculated and the ability of the system to
handle wet weather flows was addressed.

. A discussion of sewer surcharging, including how often and how
quickly they surcharge.

Summary tables of rainfall data
A discussion of separate system flows and whether they pass through
combined areas.

NKOEPA.M2/jck Page 3
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Newark stated that their separate systems do not typically flow through the
combined areas.

Stream Modeling
Malcolm Pirnie informed the Ohio EPA that modeling of the streams itself was
not necessary and was not part of this CSO plan. The Ohio EPA agreed this

was not necessary.
Long Term Control Plan

Malcolm Pimnie asked if there was any additional guidance regarding the Long
Term Control Plan,

The Ohio EPA stated that three plans had been submitted: NEORSD, Cincin-

nati MSD and Sandusky. These plans were due first because of the timing of
their permit renewals. The Ohio EPA stated that Cincinnati MSD submitted a
good plan. Malcolm Pirnie asked for a copy of the Ohio EPA review com-

ments when available,

The Ohio EPA encouraged future meetings to this type and requested to be
kept up to date on progress of this project as well as any other developments.

+ <+ End of Meeting Minutes + +

NKOEPA M2/jeh Page 4
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CITY OF NEWARK, OHIO
WATER POLLUTION CONTROL DEPARTMENT

January 16, 1997

1. Introductions
2. CS80 Submittal Status

Operational Plan

Fecal Sampling Results

Wet Weather Stress Testing

CSO Monitoring Plan (North Fork Licking River)

L ] - - L ]

3. Licking River Stream Survey

& e  Sampling Firm: EnviroScience, Cuyahoga Falls, OH
" Subcontract with Malcolm Pirnie

«  Number of Fish Surveys

«  Proposed Sites (see Attachment 1)

+  Crews and Tentative Dates (see Attachment 1)

4. Sewer System and CSO Characterization Report (Due October 1, 1997)

+  Current Work (North and South Licking River Sampling Plan)
*  Suggested guidelines

5. Long Term Control Plan (Due October 1, 1998)

+ + END OF AGENDA + +




CITY OF NEWARK, OHIO
POLLUTION CONTROL DEPARTMENT

WATER
IO EPA MEETING JANUARY 16, 19597

QHI

STREAM SAMPLING SUMMARY

Fish Sample Cr
(2} EnviroScience Employees, including crew leader
{2) Muskingum Tech personnel, including Dr. Marks and one intemn
(1) City of Newark employee for observation and assistance as necessary
(1) Malcolm Pimie employee, Dr. Dan Markowitz for quality control/quality assurance and assistance
when necessary

Fish Survey Dates
1st Survey Week of June 9th, including the setting of Hester-Dendys

2nd Survey Week of July 21st, including the removal of Hester-Dendys (Six weeks after installation)

lin ions
See Attachment 2 (Figure 2-2) for Map of Sites
See Attachment 3 (Table 3) for Summary of Ohio EPA 1993 Sampling Sites

North Fork Licking River;
@ *  Rivermile 0.2. Access North Fork at Fleek Avenue: Steep embankment, but possible to carry a
small boat and equipment to access stream. A boat is required to sample this site.
@ +  Rivermile 2.5- Access North Fork at Manning Strest ramp, easy access for boat. Wading
upstream to sample site should be possible, but boat would likely be better for sampling. EPA
surveyed immediately below low head dam just seuth of Cedar Run Road. -

Raccoon Creek:
@ +  Rivermile 0.3- Raccoon Drive- Access stream at Calburn St. Will require key to unlock gate
behind Tectum factory site. Newark has key.
(#)+  Rivermile 5.6- Cherry Valley Rd- Access @ S. 40th St behind WHTH radio towers. Requires
permission of owner, Charlic Franks. Work upstream to site. Will require boat since stream is fast
and deep in this area.

Seuth Fork:

@ *  Rivermile 4.5 (Hobak Park-Heath Ohio): This survey site was picked to establish upstream
unimpacted conditions. Due to the close proximity of the Heath WWTP discharge to Newark, we
selected an upstream site in Heath (Hobak Park). The site should provide easy access since the
EPA has used it in the past for fish-shocking demonstrations.

(e)+  Rivermile 0.4-This site can be accessed off Nathaniel St, downtown Newark. The Gas Cowpany
has a booster station located off Nathaniel that has an access road to the river.

Licking River-Mainstem:

*  Rivermile 28.6-This sitc was added since there did not appear to be any way to sample the South
Fork Licking River for the impacts of its CSOs and include the impacts of CSO #8 which
discharges at the confluence of the North and South Forks, CSO #8 is thought to discharge a
significant volume and apparently contains industrial flow.

+ + END OF ATTACHMENT + +
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COMBINED SEWER SYSTEM CHARACTERIZATION

AND LONG TERM CONTROL PLAN
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Table 3.

VAL W

1994 Licking River TSD

Blarch 20, 1553

S&fﬁ;ﬁm" locatons (water chemistey-C, sediment metal-SM, sediment organic-50,
macroinvertebrate sample-M, fish community-F, continuous monitors-D, effluent-E)

within the 1993 Licking River study area.

River/Stream
River Mile Sample Type  Latimde/Longitude Landmark USGS 7.5 Quad.
chkmg River
28.6 - EB.CSMSO, D) 40°03'08"/82°22'52" Ust. Newark WWTP Hanover
28.5 FBLC - 40°03'097/82°21'42" Newark WWTP (Mix Zone) Hanover
26.8 BD) 40°03'33"/82°20°16" Stadden Rd. Hanover
26.7 (C.5M) 40°0333"/82°2023"  Stadden Rd. Hanover
26.6 3 40°03'397/82°20'08"  Stadden Rd. Hanover
18.9 ®.D) 40°03'277/82°13'12" Toboso Rd. Toboso
18.7 F0 40°03'307/82°13'11" Toboso Rd. Toboso
14.8 B 40°03'447/82°10'34"  Dst Hanby wib. Toboso
13.3 ® 40°03'30"/82°09'20" Adj. Hill Rd. Toboso -
13.0 © 40°02'527/82°09'20" Adj. Hill Rd. Toboso -~
5.1 ®) 39°59'22"/82°04'30"  Dst. Dillon Reservoir Zapesville West
55 FLCD) 40°59'20"/82°04'14"  Dst. Dillon Reservoir Zanesville West
3.7 < 39°58'14"/82°0524" Dillon Falls Rd. Zapesville West
3.6 (B) 39°58'14"/82°03'24" Dillon Falls Rd. Zanesville West
34 ® 40°58'08"/82°03'22" Dillon Falls Rd. Zanesville West
Big Run .
5.1 :) 40°03'40"/82704'42"  Prior Rd. Dresden
5.0 & 40°03'35"/82°04'47"  Prior Rd. Dresden
Neorth Fork Licking River
239 © 40°15'14"/82°302%" TR 70 Homer
"~ 17.1 40713'38"/82°26'45"  Dst, Utica WWTP Utica
L1l 40710'44"/82°25'14" SR 13 S Utica
- 2.8 HEL % 5;40‘05‘13“[82'24'38"' " Ust'OC/Newark Landfills ~ Newark
025 L E Y s $40705'007/82724'23" . Ust OC/Newark Landfills - Newark
oL 6,...,« = 5~ 40°04'22"/82°24'06"  Manning St Newark
- 027 it (F.B C30) R 40° 15587 /82°29'5 T A ‘Fleek Ave. Newark
Vance Creek
0.7 F.B) 40°15'58"7/82°29'57" Beger Rd. Hunt
Sycamore Creek
0.1 F.B) 40°15'46"/82°27'27" near mouth Hunt
23



DSWAATT 1094.12.12 1994 Licking Biver TSD Bareh
Table 3.  contmued
River/Stream
River Mile Sample Type Latimde/Longitude Landmark USGS ? 5’ Qu;
South Fork Licking River
31.6 ®) 40°01°28"/82°41'20" Cable R4
31.5 (F.C.SM,50) 40°01'26"/82741'19"  Cable Rd. -
284 - ® 39°59'217/82°40'17"  Ust Pataskala WWTP. Pataskala &
28.3 ® . 39°59°20"/82°40°'15"  Ust. Pataskala WWTP Pataskaly >
27.6 FB,0) 39°39'407/82°39'40"  Dst. Patagkala WWTP Pataskala ‘-
24.6 0 39°58'047/82°37'34"  York Rd. Pataskala |
24.1 ® 39°58'087/82°37'19"  YorkRd. Patagkala -
21.3 ® 39°57'457/82°34'53" Gale Rd. Millersport -
212 © 39°57'457/82°34'48" Gale Rd. Millersport
21.1 ®) 39°57°457/82°34'43" Gale Rd. Millersport
15.7 © "39°55'387/82°31'19" SR 79 Millersport
15.4 ®) 39°55'337/82°30'44" SR 79 Millersport
15.3 ® 39°55'347/82°30'35" SR 79 Millersport
142 & 39°56'11"/82°29'40" * Buckeye Lake WWTP Effigent Miliersport
13.1 ® 39°56'547/82°28'48™ SR 79 Thomville
13.0 ® 39°56'52"/82°28'55" SR 79 Thomville
12.9 (C.SM,S0) 39°56"24"/82°28'51" SR 79 Thomville
11.6 < 39°57°407/82°28'09" US 40 Thomville
99 ®) 39°59'18"/82°28'31"  Ust Beaver Run (Hebron) Thomville
94 131 39°59'117/82°08'25" Ust. Beaver Run (Hebron) Thomuville
89 B) 35°58'467/82°28'46" Dst. Beaver Run (Hebron) Thornville
8.8. ® 39°59'247/82°28'27" Dst. Beaver Run (Hebron) Thomville
5.7 (SM,SO) 40°04'017/82°26'59" Ust Ramp Creek Newark
5.6 © 40°00'58"/82°26'58" Ust. Ramp Creek Newark
47 (C.SM.50) 40°00'57"/82°26'20" _ Irving chk Rd. Newark
2.2 1:40°02'05"/82°24'45" ~-Heath WWTP Mix Zone) Newark
1.8 40°02'15"/82°24'43" 2" Dst. Heath WWTP Newark
L7 1 40°02'23"/82°24'51™ . Dst. Heath WW;[‘P Newark
1.4 +:40°02'34"/82°24'43" "~ -Orchard St Newark
0.5 - i w2 40°03'01"/82°23'25" 1. Second Su Newark
04 . 74070303782 23'47" = Second St Newark
0.3 .-40°02'33"/82°23'49" . Second Su Newark
Ramp Creek p
2.0 (F.B.SM.S0) 40°01'35"/82°28'51" Thormwood Rd. Newark
19 © 40°01'347/82°28'49" Thomwood Rd. Newark
1.4 FB.0) 40°01'23"/82°2820" Dst Kopper Co. Newark
1.3 (SM.SO) 40°01'18"/82°28'11" Dst. Kopper Co. Newark
0.8 (C.SM.5O) 40°01'11"/82°27'37" Dst. Kaiser Aluminum Newark
0.7 (£B) 40°01'107/82°27'36"  Dst. Kaiser Alurinum Newark
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g DISWEAL 1994.12-72 1994 Licking River TSD Barch 30, 1993

Table 3. contnuesd,

i
- River/Stream
[i River Mile Sample Type  Lartude/Longitude Landmark USGS 7.5 Quad.
Ramp Creek
i 0.3 © 40°01'087/82°27'05" SR 79 Newark
0.1 FB.SM.SO) 40701'017/82°26'53"  Liberty St Newark
_ Raccoon Creek =
. 11.7 (o] 40°04'08°/82°3307" SR 161
57290 (GSM, SO) 710 40702'52°/82°28'30" . Cherry Valley Rd." Newark
R X L) i 2 40°02'577/82°28'277 - Cherry Valley Rd. Newark
i - s 0457 U(CSMS0) 7 7 40°03'027/82724'417 - Adj. Raccoon Drive Newark
gm0 03 IESM) Lo 40703°027/82°23°117 - Adj. Raccoon Drive Newark
i Lobdell Creek =
L6 ® 40°06'10"/82°35'53"  Upstream Landfill Granville
02 ® 40°05°'13"/82"3532"  Raccoon Valley Rd. Granville

METHODS

All chemical, physical, and biological field, laboratory, data processing, and data analysis
methodologies and procedures adhere to those specified in the Manual of Ohio EPA Surveillance
Methods and Quality Assurance Practices (Ohio Environmental Protection Agency 1989a) and
Biological Criteria for the Protection of Aquatic Life, Volumes I-III (Ohio Environmental
Protection Agency 1987a, 1987b, 1989b, 1989c¢), and The Qualitative Habitat Evaluation Index
(QHEI): Rationale, Methods, and Application (Rankin 1989) for aguatic habitat assessment,
Chemical, physical and biological sampling locations are listed in Table 4.
Determining Use Attainment Status ‘
The anainment status of aquatic life uses (i.e.,, FULL, PARTIAL, and NON) is determined by
.using the biological criteria codified in the Ohio Water Quality Standards (WQS; Ohio
Administrative Code {QOAC] 3745-1-07, Table 7-17). The biological community performance
measures which are used include the Index of Biotic Integrity (IBI) and Modified Index of Well-
- Being (MIwb), based on fish community characteristics, and the Invertebrate Communiry Index
(CI) which is based on macroinvertebrate community characteristics. The IBI and 1CI are
multimetric indices patterned after an original IB1 described by Karr (1981) and Fausch er al.
) (1984). The IC1 was developed by Ohio EPA (1987b) and further described by DeShon (1994).
_ 'L;Thc wb is 2 measure of fish community abundance and diversity using numbers and weight
ig{omaqon_ and is a modification of the original Index of Well-Being originally applied to fish
é inf . [ g ongnally app
! }ommumty ormadon from the Wabash River (Gammon 1976; Gammon er al. 1981).
Performance expectations for the princ ic i ; . i
‘ : principal aquatic life uses in the Ohio WQS (Warmwater Habitat
. ['“xe“ dm' %xccpnopa} Warmwater Habitat [EWH], and Modified Warm%agy Habitat [MWH])
A, ccveloped using the regional reference site approach (Hughes er al. 1986; Omemik 1988).
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Location Map
Dillon Lake Watershed
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Location Map
Dillon Lake Watershed
Muskingum County, Ohio
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EXECUTIVE SUMMARY
DILLON LAKE WATERSHED

The Dillon Lake Watershed encompasses a considerable area of approximately 480,000 acres in
Muskingum, Licking, Knox, Delaware and Perry Counties.

The Muskingum County portion, encompassing 36,730 acres, is comprised 0f 28% woodland, 41% -
cropland, 25% pastureland, and 6% urban and other land.

The basis of the watershed plan development is to eliminate non-point source pollution problems
associated with Dillon Lake and the surrounding tributaries. For ease of understanding and writing
the watershed plan, it shall include only the portion of Dillon Watershed that lies within the boundaries
of Muskingum County and all reference made and data presented pertain to the same geographical
area.

The watershed is divided into several subwatersheds, of which concentrated efforts shall be focused
on: The Big Run subwatershed - 14,504 acres; The Stump Run subwatershed - 4,631 acres; The
Poverty Run subwatershed - 5,793 acres; and The Licking River watershed - 11,802 acres.

The major concerns associated with all the subwatersheds of the Dillon Lake watershed are as follows:

1. High sediment discharges from cropland, pastureland, grazed woodland, oil & gas lease
roads, and to a lesser degree, unreclaimed county and township ditch banks, and urban
development sites.

2. Severe streambank erosion due to fragile stream corridors and miles of overlain silt and
gravel deposits. Accelerated run-off in the upper watershed (out of county) associated
with extensive urban development which creates high velocities in the upper Licking River
tributaries.

3. High nitrate loading due to fertilizer runoff, failed leach fields, animal waste runoff, and -
out of county contributions from municipalities (i.e. Newark sewage treatment plant).-

4. Limited sources of high phosphorus discharge, animal waste runoff, fertilizer producers
and silo discharges.

uuuuu

the four subtributariesthrough land management practicesonagricultural lands by utilizing conservation
tillage and other BMP's associated with agriculture.
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FIGURE 1
DILLON LAKE WATERSHED
MUSKINGUM COUNTY PORTION

LAND USE

Unpaved Roads Qil & Gas Lease Roads
551 Acres = 1.5% 367 Acres = 1%
Urban
1,470 Acres = 4%

Cropland
15,308 Acres = 41%

Woodland
10,284 Acres=28%

Pasture
9,183 Acres = 25%



DILLON LAKE WATERSHED LAND USE & SLOPES

Poverty Run Stump Run Big Run Licking River
Total Acres 5793.0 4631.0 14504.0 11802.0
Acres Crops 2352.0 1938.0 7746.0 3272.0
Acres/Slope
Range
0-4% 381.0 439.0 2125.0 1970.0
5-%% 1030.0 1055.0 4231.0 2531.0
10-20% 2562.0 1724.0 7389.0 3199.0
21 +% 1987.0 1242.0 829.0 3927.0
Average
Slope Length
Per Slope
Range
0-4% 250" 225 293 250
5-9% 157 165' 167 147
10-20% 137 178’ 159 135
20+ % 100' 100 100 100
Percent
of Watershed
Based on the
Following Slopes
0-4% 7% 9% 15% 17%
5-9% 18% 23% 29% 21%
10-20% 44% 37% 51% 27%
20+ % 34% 27% 6% 33%
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FIGURE 2

DILLON LAKE WATERSHED

Drainage Area of Major Tributaries Within Muskingum County

Licking River
11,802 Acres = 2.4%
Big Run Poverty Run
14,504 Acres = 3% __ 5,793 Acres = 1.2%
Stump Run
4,631 Acres = 1%

Drainage Area Outside of
Muskingum County
443,270 Acres = 92%

Total Watershed Drainage Area 480,000 Acres

Total Drainage in Muskingum County 36,730 Acres
% of Watershed in Muskingum County .075%



DILLON LAKE WATERSHED (MUSKINGUM COUNTY)
ENVIRONMENTAL SETTING

The Muskingum County portion of the Dillon Lake watershed consists of three major subtributaries;
Big Run, Stump Run and Poverty Run. The headwaters of the lake consist of the Licking River with
tributaries which extend some 40 miles into Licking County. Other smaller drainages extending into
Knox, Perry and Delaware Counties, along with drainage fromBuckeyeLake, all converge into Dillon

Lazke.

Total stream miles are estimated at 44 miles, with the subtributaries and main stem of Big Run totaling
21 miles; Stump Run and it's subtributaries equaling 6.5 miles; and Poverty Run totaling 7 miles. The
Licking River and subtributaries is approximately 9 miles in length.

The above mentioned tributaries have OEPA priority class designations as follows: Big Run,
unclassified with suspected NPS impact from agricultural crop production, urban, and oil and gas
production; Poverty Run also unclassified with NPS concems on agricultural crop production and
livestock waste. Stump Run is designated as class 7 with point source and non-point source impact
related to agricultural crop production, storm sewer discharges, sanitary sewer discharge and oil and
gas production. The Licking River is designated as , and is impared by point source pollution
caused from storm sewers, sanitary sewers, construction sites, and oil and gas production, non-point
source problems are associated with agricultural crop production and livestock waste. All the above
streams have aquatic life designated uses of warmwater habitats!

Land use within the watershed would consist of: 28% woodland, 41% cropland, 25% pastureland,6%
comprising of urban land and other land uses.

Inthe agricultural sector, approximately 5,855 acres of highly erodible cropland exdsts with 2,872 acres
in the Big Run subwatershed, 542 acres in Stump Run, and 1,369 acresin Poverty Run. The Licking
River drainage in the Muskingum County portion of the watershed is comprised of 1,074 acres of
highily erodible cropland.

Total non-highly erodible cropland throughout the watershed is 9,453 acres. The Big Run
subwatershed totals 4,874 acres. There are 1,396 acres within the Stump Run subwatershed, and 985
acres within the Poverty Run subwatershed. The Licking River subwatershed contains 2,198 acres

of non-highly erodible cropland.

Livestock operations within the watershed are comprised of beef, dairy, swine, and sheep operations;
with beef making up the majority of the livestock facilities. Totalsinclude: 27beefoperations, 7 swine,
2 dairy, and 1 sheep. Three of the seven swine facilities have potential to cause pollution problems,
due to runoff and the number of animal units on feed lots.;

The number of residents in the watershed is estimated at 2,700. Most of the residences utilize on-site
septic systems, with less than 10% of residents living in subdivisions that utilize package plant facilities.
The potential for NPS from these sentic systems s significant, with approximately 75 systemsthat have
the potential for falure.
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NUMBER OF FARMS BY SUBWATERSHED

FIGURE 3
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FIGURE 4

DILLON LAKE WATERSHED
MUSKINGUM COUNTY PORTION

Total Acres by Subwatershed
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{Figure 4 Cohtinued)
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FIGURE 5

DILLON LAKE WATERSHED
MUSKINGUM COUNTY PORTION

Livestock Operations by Subwatershed
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(Figure 5 Continued)

Livestock Operations with Potential Waste Management Problems
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There are an estimated 3,500 dug, driven, or drilled water wells in the watershed, and based on survey
results, the number of abandoned water wells may exceed 564. The number of abandoned water wells
is relatively high, due to several urban areas which have been converted to a public water supply.

Approximately 261 oil and gas wells exist within the watershed, consisting of nearly 50 miles of access
roads. The average erosion from such roadways contribute at a minimum of 1,800 - 2,000 tons per
year of sediment to the tributaries, subtributaries and road ditches.

Mining activities Within Muskingum Cdunty are very limited. The northeast portion of the Big Run
subwatershed was mined for coal by a surface strip technique in the late 1940s. Although most ofthis
area has healed, minimal reclamation was done to remedy the earlier erosion problems. Approximately
two to three square miles have been mined. At this time, the impact is moderate to low.

A relatively new sand and gravel operation is working in the westemn portion of the Poverty Run
subwatershed. Pertinent permits, BMP's and other needed sediment control appurtenances have been

addressed.

GEOLOGIC CONDITIONS

The geology of the watershed is comprised of several soil associations; and topography varies from
flat, seasonally flooded, to steep. Approximately sixty-three (63) percent of the watershed is a
Westmoreland, Coshocton, and Keene soils association, which is comprised of well drained,
moderately to strongly sloping soils formed from eroded upland hillsides of siltstone, shale, sandstone,
orcolluvium from these rock formations. Underlying layers consist ofcoarse fragmentsand weathered
porous bedrock.

Twenty-one (21) percent of the watershed is a Glenford-Newark Fitchville association, comprised of
level or seasonally flooded to gently sloping soils varying from poorly drained to moderately well
drained, formed from lake deposited alluvium within old valleys and stream beds. Some areas are
flooded by stream overflows during spring or afterintense local storms. Subsoils are generally more
clayey with some intruding sandy layers. Brown and gray mottling is common.

Approximately eight (8) percentis madeup ofa Nolin-Tioga-Newark association with characteristics
ranging fromsomewhat poorly drained, to well drained, nearly level soils formed fromalluvial deposits
along streams and floodplain areas. Flooding may occur and some limitation may result for crop
production and building sites. Surface characteristics vary from dark grayish brown to dark brown
and friable. Subsoils vary from gray mottles to Joose stratified deposits.

Four (4) percent of the watershed consists of a Wellston-Zanesville-Alford association with variations
from moderately well drained to well drained conditions, with slopes ranging from gently sloping to
strongly sloping, and soils formed inloess or lake bed deposits weathered from siltstone or sandstone.
In some cases, the top soil is lain on broad ridgetops with a mixture of topsoil and subsoil due to past
erosion. Fragipans occur in underlying layers within the Zanesville silt loams, although the Alford and
Wellston silt loams usually have friable to firm subsoil layers. The Alfords are considered prime
farmiand

iz



Three (3) percentis made up ofa Watertown-Chili-Glenford association. These loamy soils varyfrom
gravelly to sandy and are moderately to well drained. Slopes vary from nearly level to gently sloping,
which occur on terraces, benches, and along long valleys. In many cases, these soils are a resuft of
glacial outwash areas. Subsoils range from dark brown to yellowish and sand and gravel content
increases with depth. :

Less than one percent is related to 2 Mertz-Keene-Frankstown variant association. These soils range
from gently sloping to strongly sloping silt loams and cherty silt loams formed on chert ridges and
localized areas of Flint Ridge. Drainage is from moderately well drained to well drained. Surface soils
range from brown to black and friable. Subsurface layers may be yellowish brown and firm with
substraturm showing slight mottling. Underlying layers are eroded from clay shale, siltstone, or flinty
limestone. Coarse fragments may exist in the Mertz and Frankstown variance.




FIGURE 6

DILLON LAKE WATERSHED
MUSKINGUM COUNTY PORTION

Soils Association
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AVERAGE FARM SIZE, CROP HISTORY & PRODUCTION

Accorind to inventories completed for the Ohio Cooperative Extension Service, by the Ohio Crop
Reporting Service on Ohio agricultural statistics, the following table reflects averages on watershed

activities.

Table 1

Dillon Lake Watershed Year

Muskingum County s i 7% bg0 | 81 | 82 {383 |8 |8 {8 {38 ;8 9
Number of Farms 220 {188 1186 1220 {221 {220 {220 {215 |215 | 204 | 206 (211 (206

Average Size of Farm 175 1193 1196 (178 1178 (178 1174 [ 179 1179 [ 186 | 170 167 1169

Corn Acre Harvested 3379|4463 [4194 | 3907| 4367| 3749] 4611 53571 5428 3851} 3257 [ 2849|3169

Corn Yield (bufac) 84 |106 [103 {100 |76 |118 |80 |125 {125 {120 {89 |106 109

Carn Production (bu) 263,871 | 473,939 431,543 385,764 319,542 441,608] 368,704] 666.876| 630,773] 452577 2901191 301,484} INTHY

Soybeans Ac. Harvested | 317 {334 333 {282 | — | — | — | — | — [229 | 247 1264 229

Sovbean Yield (bu/ac) 29 131 {30 30 —f e | = | — ] — {32 {34 1[40 |38 _
Soybean Production 9029 110,366/ 9932 [ B448 ] — — - - — | 7404 | 8258 (10,462 8733

Wheat Ac. Harvested 352 |S80 1456 | 493 1667 |387 494 {494 634 1475 | 317 [352 | 405

Wheat Yield (bu/ac) 30 |34 132 |39 33 {39 |38 |51 {37 |50 |55 (40 43
Wheat Production (bu) 10.560 | 19837 {14722 | 19,1841 21915 ] 14907 | 18656 | 25254 | 23208 | 23.583 | 17395 | 14049 | 17554 E
Oat Ac. Harvested 511 1474 [439 | 563 1526 {475 [ 370 | 441 247 [ 440 [ 317 [317 |370 (
Oat Yield (bu) 41 {47 |46 {44 155 |52 |56 |74 {56 |64 [53 147 |55
Qat Preduction (bu) 20,544 | 72450 [20,179 | 24992 | 28.940 | 24640 | 20768 | 32391 { 13,816 | 28,191 | 16762 | 14,578 | 20301
Hay Ac. Harvested 647716396 |6791]5702] 57181 6565 6389 7208 7173| 7439 853985107641

Hay Yield (Tons/Y1) 2 2 3 ps 2 3 2 3 2 3 2 3 3

Hay Production {Tons) 14890 | 13042 17530 [ 133581 13,02 ] 10T | 15312 [ 2079 | 17764 | 20335 1 19,224 | 21,258 1 19808
All Cattie & Calves — 16940 6791 16178 $806; 6178 5808 6168 6697! 6683 7043 | 6506 {5898
Hogs & Pigs 285112003 210613907] 3613] 3186, 316832603525, 4221) 4226 | 3956 | 3838
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Table 2

DILL.ON LAKE WATERSHED
% MUSKINGUM COUNTY PORTION

Manure and Nutrient Production Averages

1
:
;

Animal Animal Total Tons Solids | Nitrogen P205 K20

Type Count Manure/Yr | Tons/Yr | Tons/Yr | Tons/Yr | Tons/Yr
Beef & Dairy* | 6,391 70,301 8,155 6,219 8,366 7,399
Hogs* 3,374 53,672 4,937 3,780 5,016 4,835
Chickens - e —— ———— — —
Sheep — e ———— i ———— ——
Totals 9,765 123,973 13,092 | 9,999 13,382 | 12,234
Total Nutrient Value * $711,996.12
*Based on County Averé.ges

Chemical Fertilizer Product and Nutrient Tons Delivered.
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NATURAL RESOURCE CONCERNS

WATER QUALITY

One major concern with Dillon Lake is the extreme high sediment loading. According to studies done
by the OEPA and SCS, at least 50% of the sediment load is directly attributed to streambank erosion.
Streambank instability and stream gradient throughout the Licking River system is such that large
amounts of soil are sheared off of outside turns on the stream and flushed downstream. Due to the
nature of Dillon Dam and the short retention time, most of the sediment does not settle out until it
reaches the headwater areas of the lake. Even at this point, more than halfthe sediment load is carried
through the lake and discharged from the spillway, By %l over an estimated 425,000 cubic yards
of sediment had collected in the lake basin. Pl

High phosphorus loading in the past has caused algae blooms in summer. Since the completion ofthe
Newark sewage treatment facility renovation, phosphorus hasbeen reduced significantly. About 59%
of the phosphorus input to Dillon is from non-point source problems with nearly 56.4% carried by the
Licking River. All other tributaries, gauged and ungauged, contribute approximately 2 8 percent.

Bacterial levels, at times of low flow, have caused problems with the water quality within the lake:
Periodic closing of the beach has caused a reduction of park and lake use during the peak summer »
season. These high fecal coliform and E. Coli bacteria levels are directly attributed to the release of
untreated sewage and feedlot discharges from public and private sewage systems, and inadequate
livestock waste storage and/or handling facilities.

FLOODING

Dillon Dam was constructed by the U.S. Army Corp of Engineers to control flood waters in the lower
Licking River and adjoining Muskingum River system. Easements restricting permanent structures,
cutting and filling operations and dumping of wastes and sludge, were required to allow a floodplain
to cover an area as determined by the 100 year flood pool elevation of 790 feet. Average yearly pool
fluctuations from elevations of 734 to 737 feet are common.

Within Muskingum County, flooding of the tributaries is not a serious problem. However, in the
Licking River headwaters and tributaries, flooding has caused problems, such as bridge abutment
collapse, bank shearing and failure, which compounds the problem with debris and log jams. Some
log jams have been quite large, up to  acre, blocking bridge abutments and causing a siltation problem
upstream of the blockage. Several times this debris has built up in the lake causing problems for
boaters, park maintenance crews, and blocking flood gates. Debris from the subtributaries within
Muskingum County rarely enters the lake, although in some instances with the Big Run, fallen trees
have created a meandering of the stream corridor resulting in excessive erosion and the creation of
small oxbows. Damage to cropland or urban lands, however, is minimal.

PE—
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SOLID WASTE

Illegal dumping is a problemin some parts of the watershed. Atleast one tire dump ofap proximately
2 acres has been identified in the Stump Run subwatershed. Smaller farm dumps occur throughout
the watershed. The park roads throughout the state park grounds are often used for convenient dump

grounds.

Sludge does not pose a significant problem, due to regulations prohibiting sludge application within
the 100 year flood elevation.

RECREATION AND TOURISM

According to park statistics, nearly 1.8 million people visited Dillon State Park in 1991. This, in
comparison to the revenues generated by visitation, which totalled nearly 9 million dollars, revealsthe
need to renovate the watershed to keep park utilization at its highest possible level. At times of poor
water quality, i.e. low flow during mid summer, and beach closings drastically reduce the number of
people using that part of the facilities. Other water sports are aiso affected which in turn reduces
revenues to the county.

During spring flooding, log jams and floating debris cause potential hazards for fishermen and boaters.
This condition, along with extremely turbid water conditions, have a tendency to reduce the number
of lake users.

t”I'ht: Licking River, from the headwaters upstream to the confluence of the north and south fork
provides excellent canoeing opportunities during favorable conditions, although the debris causes
difficulty in navigation at times. ,

Access to the various lake and river segments is excellent within Muskingum County due to the large
expanse of public land associated with the State Park. ODNR controls approximately 6,676 acres of
wildlife grounds, providing hunting for upland species, as well as migratory waterfowl. Popular
species for the outdoorsman include grouse, squirrel, deer, turkey, pheasant, rabbit and several species
of migratory waterfowl.

With activities available through ODNR Div. of Wildlife, such as youth hunts and pheasant releases,
and with permits available for waterfow! hunting, excellent opportunities forthe local sportsmen exist.

Fishing for Largemouth Bass is popular with local fishermen, and weekend tournaments are held
routinely throughout the open water season.

Camping within the park is quite popular, with over 245 units available. There are also 29 cottages
available for rent throughout the season.

Several hiking trails exist within the park providing sight-seeing and exercise opportunities to the park
guests.
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DILLON LAKE WATER INVENTORY
AND ANALYSIS OF NPS CONCERNS

-

Non-point source problems associated with the Muskingum County portion of the watershed and
possible BMP's pertinent to the problems are listed below. Only realistic activities are noted.

Listing

1. Sedimentation

2. Erosion
- Agricultural
« Urban

3. Livestock Waste

4 Sohid Waste

Significance

High

High
Medium

Medium

Low

Remarks

Most serious of water
quality concerns

50% of erosion is due
to streambank failure,
50% cropland erosion,
urban erosion, and oil
and gas well access
road erosion

32 livestock operations
in watershed. Swine
operations prove to
have the most potential
for problems.

Restricted to Licking
County portion of
watershed (sewage
treatment plants).

BMP Possibilities

Streambank stabilization
land treatment BMP's
{(See below)

Bioengineering techniques
for stream stabilization
conservationtillage, residue
management, filter strips
for cropland protection.
Cover crops, permits to
control construction site
erosion and regulate storm
water runoff. Remove
exemption status of Town-
ship and County Engineer
on road ditch maintenance,
requiring seeding and
mulching after ditch
maintenance.

Control animalwaste runoff
through construction of
holding and handling facili-
ties. Streambankand wood-
land fencing where applic-
able. Development of waste
utilization plans.

Stringent restrictions on
sludge application near
flood prone areas.




5. Cropland High 22% of watershed is Conservation tillage. Re-
conventional tillage source Management Sys-
with erosion rates up temlevelconservation plans
to 12 tons/acre/year Filter/buffer strips, crop

rotation, cover crops. Inte-
grated crop management.

6. Pastureland High Overgrazing is a major  Livestock exclusion
concern, with over- fencing, rotational grazing,
grazed pastures eroding pasture renovation.
at >5-10 tons/ac/yr

7. Forest Land Low Other than pastured Woodland exclusion fenc-
woods, woodland ing, selective harvest,
erosion is minimal proper logging BMP's.
usually less than
1 tonfaciyr

8. Recreation Medium 1.8 million people/yr All of the above BMP's will
utilizing the park and increase water quality, with
associated wildlife possible increasein park use
areas as a result

9. Endangered Species Low No listed endangered N/A

species in watershed

WATER QUALITY (Benthic Macroinvertebrate Diversity)

Throughout the duration of the Watershed Project, a benthic macroinvertebrate assessment was
compiled for the major tributaries and the Licking River in Muskingum County. Big, Stump, and
Poverty Runtributaries, along with the Licking River, have been monitored twice monthly from March
through November for three years. The assessments were done utilizing the kick seine techniques,
asinthe scenic rivers program, developed bythe state of Michigan, and utilized by the ODNR, Natural
Areas & Preserves, as well as the OEPA..

The following results show the variations between tributaries, and the rating given in accordance with
the scenic rivers program. “The Big‘Run tributary,had a high rating of 14 out of a possible 42. The
lowwas 9, with the cumulative average of 12. Ratings between 11 and 16 rate as fair for overall stream
quality. The Stump Rin assessments showed a high of 16, & low of 5, with an average of 13 Wwhich
isalso a fair rating. The studies on Poverty Runrevealed a highrating of 20, 2 low of 6, and an average
of 13. This alsoreflects a fair overall average rating. The Licking River was monitored below the dam
of Dillon Lake in order to evaluate the combination of influxes from all the various tributaries, The
highest count onthe Licking River was 23, the low was 13, and the three yearaverage was 187 A rating
of 18 would be considered good. This ranges from 17-22 on the scale. Any score over 22 would be
considered excellent, and any score under 11 would be considerad DooT.
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FIGURE 7 p

Macroinvertebrate Assessment of Tributaries
Within Muskingum County

Highs, Lows & Averages 1991 - 1993
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(Figure 7 Continued)
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One possible explanation for the relatively low ratings could be the overall stream gradient verses the
carrying capacity of the stream. Extreme amounts of sediment inthe tributaries are held in suspension
until the stream is loaded. At this point, sediment drop-out occurs in meanders and areas of low
gradient, which in turn buries the bottom substrata with fine sand and silts. This condition is not
conducive to the development of the Group 1 invertebrate communities. Lack of suitable habitat and
bottom substrata force the more tolerant species to relocate or disappear altogether. They are
generally replaced by more tolerant species that do not require a clean substrata or high oxygen
content. These conditions are similar among the three smaller tributaries throughout their flow length.
Very limited areas show exposed or numbered substratums. Most areas in these three tributaries show
moderate sinuosity, little to no channelization and moderate bank stability. Riparian widths are
generally rated as moderate (10-50 meters), althoughmany field ditches and subtributaries have a very
narrow <5 meter riparian zone.

The assessment site on the Licking River, however, was approximately 2.2 miles below Dillon Dam.
This river segment shows an increase in gradient directly below Dillon Falls which creates higher
velocities that keep bottom substrates clean, with moderate to low amounts of embeddedness.
Turbulence helps to oxygenate the water and a more suitable habitat exists for the more sensitive or
pollution intolerant species in this segment.

Obviously, the conditions within the Licking River are more apt to hold more of a variety of
invertebrate life forms, due in part to overall stream size and diversity, as compared to small tributaries
that are heavily silted and have a relatively small drainage area: Whereas the Licking River retains
somewhat stable flows throughout the summer pericd, the smaller tribuatries sometimes lose depth,
resulting in a lack of suitable habitat for some species. During drought years a lack of certain species
requiring fast flows, good riffle depth, and clean substrate is evident fromJune through September.
Several of these species include Dobson Fly Larvae, Mayfly, Stonefly, Water Penny and Riffle Beetles.
Also, during this period, more Group 2 and Group 3 invertebrates are collected, such as Crayfish,
Crane Fly Larvae, Scuds, Leeches, Midge Larvae, and Black Fly Larvae. Ratings are generally high
in early to mid-spring and quite low during low flow periods. This is pointed out so as not to confuse
the issues of nonpoint source problems, verses a loss of habitat due to lack of flow.

WATER QUALITY (CHEMICAL P TER

Chemical testing was an integral part of the analysis of N.P.S. associated problems in the watershed.
Ten (10) sites were selected with one site in Licking County above the headwaters of the lake to serve
as a control site. One in lake site was chosen for comparison purposes, and the other sites were
specifically chosen to intercept any agricultural run-off and/or effluent with an alternate site on each
stream that was upstream of any agricultural activity. The compiled baseline data should reveal any
NPS associated problems and directly relate to the areas of discharge or impaction.

Inall cases, onall stream segment test sites, a siightly higher nitrate-nitrogen level was apparent during
thespring flush. Levels averaged 4.4 mg/l orless, except for anunnamed tributaryto the Licking River.
In this case, N-NO, levels exceeded 30.0 mg/l during low flow periods. Thisis attributed 1o observed
animal waste runoff and silage drainge’
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Total phosphorous levels at times exceeded 1.0 mg/], far above recommended health standards of .05
mg/lfor recreational waters. The total phosphorous levelsaveraged . 17mg/l throughout the test sites.

Dissolved oxygen levels were consistent in most test sites. Samples ranged from 7.0 mg/l to 11.0
mg/l. The average for the combined sites was 9.25 mg/l. Only one site proved to hold less oxygen
than needed to support life. This was also the site testing high levels of P and NO,-N.

The pH levels were also fairly consistent throughout the test sites. The pH ranged from 7.58 to 8.03
with an overall average of 7.77. This is quite conducive to aquatic life needs.

Turbidity levels varied greatly from one site to the next; again, the unnamed tributary to the Licking
River revealed the highest turbidity levels, at times reaching 86.3 FTU (based on a formzine standard,
set up for the Hach DR2000 Spectrophotometer). The Licking River had the next highest turbidity
level, most notably during peak flows. Thisis obviously due tothe extensive drainage area and unstable
Riparian zones. (See Figure 8 for yearly averages.)

Chemical parameters for heavy metals, VOC's and other minerals were studied intensively by the
OEPA and average sediment loading was configured.

The following illustrates the sediment load contributed as of the 1988 study:

Acre-Ft. of sediment in lake 30977.9
Acre-Ft. of water in lake 14333.1
Acre-Ft. of original volume in lake 17431.0
Percent loss of volume in lake 17.8%
Percent loss of volume per year, T%
Cubic yards of sediment in lake 4,997.949.8
Cubic yards of sediment into lake per year, 185,109.3
Tons of sediment in lake 5,472,005.3
Tons of sediment in lake per year, 202,666.9
Tons/acre/year delivered from watershed 7
Tons/sq. mi/year delivered from watershed 419.6
Lake trap efficiency 70%
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Listed below are physical and chemical data for sediment samples tested by the Ohio EPA in 1988:

Density 1b./cu. ft.
% Moisture

% Silt/Sand

% Organic Matter
pH

CEC (meg/100g)
P-PPM I/
K-PPM I/
Ca-PPM 1/
Mg-PPM 1/
Ca-%2/

Mg -%2/
K-%2/

P - PPM Total
Zn - PPM Total
Cu - PPM Total
Cr - PPM Total
Pb - PPM Total
Ni - PPM Total
CD - PPM Total

t/ Exchangeable
2/ Base Sawuration

SAMPLE 1

81

42

88/12

2.2

7.1

10

16

52

1810

186

88

11

1.3

449

52

42

15

23

18

033

a3
el
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SAMPLE 2

79
32

41/49
1.9
7.8
15
31
57

1795
107

90

1.5
493 -

71

18

0.33
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FIGURE 8
CHEMICAL PARAMETERS

Yearly Averages for Major Tributaries mg/l, FTU (1)

Nitrogen 39 85
| Total Phos. .01 .04
& DO. 8.5 10.1
| pH 75 7.9
s Turbidity 193 21.9
| 1992 1993
Poverty Run
Nitrogen 39 1.5
- Total Phos. 05 06
DO. 8.6 10.1
pH 7.7 7.7
Turbidity 39.4 26.7
1992 1993
Big Run
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Nitrogen
Total Phos.
DO.

pH

Turbidity

Nitrogen

Total Phos.

DO.
pH

Turbidity

(Figure 8 Continued)

4.0 L1
.03 .03
92 11.0
738 7.79
17.9 20
1992 1993
Stump Run
82 23
27 17
9.09 10.70
8.03 8.03
134 317
1992 1993
Licking River
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Nitrogen

Total Phos.

DO.
pH

Turbidity

(Figure 8 Continued)

12.5 6.1
33 15
7.03 8.2
7.7 7.58
63.8 36.3
1992 1993

Unnamed Tributary of the Licking River

(1) Values shown in mg/l, Turbidity expressed as FTU's as utlized by Hach Chemical, standards for

DR2000.



BJECTIVES & ACTION

Listed below are the major goals for which this management plan was compiled, and the necessary
objectives that must be implemented in order to improve the resources of the Dillon Lake Watershed

within Muskingum County.

GOAL A: Reduce the rate of sedimentation in the Stump Run, Big Run, Poverty Run, and the
Licking River subwatersheds.

L.

Persuade the agricultural sector to reduce on-farm sediment discharges through
"Resource Management System" conservation plans, including instailation of Best
Management Practices, such as no-till farming, contour farming, strip cropping,
filter strip establishment, cover cropping, woodland and stream exclusion fencing,
and construction of necessary structures for erosion control and animal waste

runoff.

Coordinate with all necessary local entities, such as County Commissioners,
Township Trustees, and County Engineer to minimize erosion of county and
townshiproad ditches. Submita resolutionto the QOhio Federation of Soil & Water
Conservation Districtsrequesting that Trustees and County Enginsers provide any
necessary reclamation needs following ditch maintenance, or any construction
causing soil disturbance or creating an erosion potential.

Promote NPDES permitting to help eliminate urban erosion during construction
of subdivisions, access roads, or commercial building sites.

Develop a comprehensive watershed management plan by coordinating with all
county, state and federal agencies - SCS, ODNR, Muskingum Conservancy
District, RC&D, OEPA, OCES, and other entities necessary to reduce erosion
from a total watershed standpoint.

"GOAL B  Improve and maintain surface and groundwater supplies within the watershed.

1.

Provide technical assistance to agricultural landowners to minimize herbicide/
pesticide runoff and promote the use of programs, such as integrated crop
management, use of soil tests for fertilizer application, and provide the necessary
education through OCES regarding herbicide/pesticide application rates and
restrictions.

Assist livestock operators with the development of waste holding/handling

facilities, construction of necessary fencing, buffer strips, and applicable surface

water diversion and/or structures for water ¢ontrol.?

Provide a comprehensive water testing program for private wells within the
watershed, available 1o all landowners.
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4. Promote the plugging of contaminated or abandoned water wells, through media,

District newsletters, and educational programs for schools and other applicable
groups.

Control and reduce illegal dump sites and litter in the watershed.

1.

Promote recycling and litter control through news, media, District Field Days, and
District newsletters.

Encourage enforcement of dumping regulations. Promote an increase in penalties
for dumping within the State Park perimeters.

Work with local agencies, such as County Litter Prevention, Boy Scouts, Girl
Scouts, Fisherman's Association, and Bass Clubs to hold cleanup days to pick up
litter from highways, county and township roads, and in lake litter.

Encourage landowners to eliminate on-farm dump sites, and utilize proper refuse
disposal areas, instead of creating many small localized dump sites county-wide.

Increase recreation and tourism for Dillon State Park.

1.

By incorporating and implementing Goals A-C, the lessened sedimentation and
improved water quality will utlimately improve recreation conditions as far as lake
use is concermned.

Continue in lake dredging to increase lake capacity allowing use of the upperl/3
of the reservoir by boaters, fishermen, and ultimately revitalize fish habitat in this
area.

Seek further State Park funding for necessary appurtenances, such as boat docks
onthe Big RunBoat Ramp, proper hghtmg throughout the park, provide clean safe
drinking water at all boat ramps and swimming areas. Create fishermen access ,
areas for shoreline fishing opportunities for the able and handicapped. Provide an
open concession area at the beach and provide needed lifeguards for safe
swimming. Provide enough maintenance personnel to keep park grounds litter
free, trimmed, and maintain restroom facilities. Renovate any cabins, shelter
houses or campsites that are deteriorating or in need of repair. Repair or replace
blacktop, playground facilities, and ODNR access roads. Plugging off all
abandoned water wells within the park would help eliminate groundwater
contamination potential.

ODNR and the U.S. Army Corp of Engineers should work closely together to
organize periodic lake clean-ups by seeking funding to help offset costs for logjam
removal, both in the headwaters and at the spillway entrance gates.
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