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DEPARTMENT QOF ENVIROMMENTAL MANAGEMENT

Indianapolis

OFFICE MEMORENDUM
DATE : June 21, 1988

TQ : Joseph C. Erieger

Paernits Section THRU A.B.Jumawa
T.P.Chang
J.C.Stallsmith™
L.D.Brunfield (&

FROM : Mustafa ak AR
Modeling and Engineering Services Section

SUBJECT : Updating the Fehruary 1987 Advance STP WLA Report
(Continuous and Controlled Discharge Analysis)

Feference : Memo dated June 9, 1988 from William E. Bye

At the request of William E. Bye of Facility Plans
Section, a wasteload allocation study has been updated
for the above facility due to changes in the design flow
from 0.042 mgd to 0.038 mgd and potential discharge
iocation to Big Raccoon Creek for the proposed plant. These
evaluations are based on the Qm_1p [low reduction due to
mixing zone policies / guidelines, and acute / chronic water
quality standards Rule 327 IAC 2-1. Model parameters used in
the former report are alsc applied in this anaysis.

The effluent limitations for a continuous discharge are
contrelled by the chronic ammonia toxicity as well as
instream dissolved oxygen maintenance. For a waste
stabilization pond system, controlled discharge 1s feasible
when required holding velume/period (0.07738 MGAL/7.0 DAYS)
s provided. This heolding volume could be incorporated into
the required multi-cell treatment pond(s) to have 25.0 mg/l
CBODg and 70.0 mg/l TS5 effluent limits. The results of the
analyses are summarized in the attached tables for both
continuous and controlled discharge. -

Results of this WLA analyszes will be an addendum to the
February 1987 Advance STP Wasteload Allocation report which
is attached.

Attachmants

ce: T. Keesling
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T43LE ¢ { RESULTS QF EFFLULENT LIMETATION ANALYSIS

FACTLITY : PROFOSED ADVANCE STP,BOONE COUNTY

RECEFIVING STREAM(s) : BIG RACOQON CREEK
Stream Designation & GEN USE STREAM

Analysis Basis ¢ Analysis Performed for WARMWATER SPECIES HABITAT

Case I ¢ Existing 5TDs [ Rule 330 IAC 1-1 Recodified as 327 IAC 2-1 ]

Summar -

{ May Thr., Novemher )}

FLOW 0.0384
eBODS 25.0
0.0. 5.0

AMMONTA=N
( a )} Acute ( BEffluent Based } 15,52
{ Stream Baaed y F.91
{ b ) Chronic ( Stream Based } 1.99

mgd
mg/1
mg/1

mg/ 1.
mg /1
ngfl

Wlinter

{ December Thr. April }

00,0380 mad
25.0 mgil
4.0 ng/l

31.97 mz/1
16.16 mgfl
4.49  mg/l

[ Bazed 1 Reapective pH apd Temperaturs data were used in the computations. ]
NH3=N and cBOP5 are on monthly average basls, whereas, D.C., Is on Bally Ave.

Case II : Proposed Standards

Summer

{ May Thr. Noveaber }

FLOW Q.0280
cBOD 2 25.0
DIGI EIG

AMMONT AN
{ a } Acute { Effluent Based } 11.%1
{ Stream Based ) 7.80
( b ) Chrenie ( Stream Based ) 2,81

Ryle 327 TAC 2-1

=t |

mg /1
me/ 1

mefl
mg/ 1
mgf 1

Winter

{ December Thr. aApril )

{0.0380 ogd
25.0 mg!l
4.0 o/ 1
12,29 me/ 1

7.97 ngfl

5.24 aefl

[ Baged : Bespective pH anﬂ Temperature data were used in the computations. ]
¥H3-Y and ¢BODS are oo monthly average basias, whereas, D.0. is on Daily Ave.

fase IIT @ Waste Stabilization Pond Systems Optlion [ Controlled Discharge |

Summe r

{ -May Thr. Yovember )

FLOW 0.038 mgd
c BODS 25.00 mgll
T55 . 70.00 me/l

Cantrolled Pend(s)} Volume Required
Holding FPericd

0.08 mgal
7.00 days

¢.038
25,00
70.04

Winctert

{ December Thr. April )

med
og/1 | Monthly |
mg/l | Monthly ]
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Subrna Ty

A wastalgad allocatiom amalysis has been performed for the proposed
sewags treatment plant of the Town of Advance, Boone County. The purpose of
the analysia ia to determine the Wational Pollutant Discharge Elimination
Systew (NPDES) effluent permit limits in conjunction with the 1.5, EPa
constTuction grant funding regquirements. The gummar and winter effluent
limits, to meet water qualilty standards, were determined by using the 1.3, EPA
steady statea simplified mathematical water quality modal., Presently, the Town
of Advance does not have a wastewater treatment facility., The propoged asswage
treatment plant (STP) will have a des=igp flow of 0.042 mpd and will be
discharging its effluent into Brimegar DBitch, then to the Walnut Fork Sugar
Creek/Sugar Creek. The drainage area of the primary receiving stream above
the praoposed site is estimated €o be 1.0 square-mile, and 7-day, l0-year
lowe=flow [Q? ID} 15 abour zero.

¥

Alzo, a conrrolled discharge analvysis has been performed as an uptiun o
the continuons discharge analysis,

The racommended effluent Iimits for continucus discharge analysis are as
follows;

Summer Winter
€300 = 25,0 mg/1 25.0 mg/l
TS5” = 20,0 mgsl 300 meg/l
il = 6.0 megfl 5.0 mg/l
HEB—N = .6 mg/l 3.1 mg/1

A, General Description

[

The Town of Advance 1s locared in southwaest Roone County In central
Indiana. Currently, Advance dees net have 2z municipally owned sewage
treatment faciliey, The proposed plant will be discharging its effluent firat
to Brinegar Ditch, then to the Walwnut Fork Swgar Creek and Sugar Creek. The
Town's profected population for the year 2010 would he 600 peopla (1}. The
plant design flow for thisz population ia determined to be 0.042 million gallon
davy (MGD).

B. Applicable Water Qualiry Standards

The Tteceiving stream of the Advance STP 1= rovered under Tndiana's Rule
330 IAC 1-1 and is designated for general use including the protection of fish
and aquatic iife. The general use designation of streams requives a dailw
average instream dissolved oxypen (DO) concentration of 5.0 me/l and a
linitation on toxic substances to 1/10 of the 96~hopr lerhal concentration
(LC..) for indigenous Iife. This would include a waekly average instream
ammibdia concentration of not more than 0,05 mg/l un—{ionized ammonila

{0.033 mgz/]l monthly}.

DL ———— -




O, Wasteload Allocation Parameters and Their Darerminariom

The effluent quality required to meet water quality standards was
determined by the U.3. EPA simplified modeling techniques. The watser quality
Input variables for this modeling analysis were extrapolated from fiseld
meagurenents conducted by the Indianz Department of Environmental Manapement
(IDEM} Survey Section in March and May 1986 (2}. During the SUrvey, sStream
channel characteristics and time of travel were measured., These values are
presented in Table 1. The valoeity and dapth were determined by extrapelating
the March-TJune 1586 survey data at Q? 0 conditions. The Lapptien-Turum
reaeratlon equation was selected for Eﬁe regeracion reaction rate (K.),
because it rasulted with a reasonable and typical value for the givefi
characteristics of the recaiving stream (3). BOD rate coefficientIy (¥_ 1 KEOD
tate coefficient (K.}, and 80D rate coefflcient (K.} were determined hy using
the U.5. EPA simpli%ied modeling guildelines (4).

D. Sensitivity Analysis

The sensitivity analysis of each input wariable for the nroposed outfall
locatlon are presented in Figures 1 and 2. Three sets of calculations werea
made for each input variable by using model variables that represent tha worst
and the b»est ends of their sensitivity ranges and the value acrtually used in
the wasteload allocationm, Figure | illustrates cthe high gensitivity of cotal
ammenia-t tao changes in pH rather than temperature, As they are shown i
Fipure 2, the variables that reguire the most precisiocn in the projected WLaisz
are the determination of K and X, rates, The remaiping fnpur variables in
the model require somewhat™less precision.

E. Fecomoonded Efflvent Limitaticns

The computer printouts for the summer and winter wastelead allocations
are presentad io Table £ and Table 3 from which the instream water quality is
aggoclated with the recommended effiluenr limitarions.

The recommended effluent limitations for both summer and winter months
are pregented in Table 4., The upstream flow was not changed for the wincter
analysis because streams in the area often experience flows near the summer
Q? G=G.D cfz during the winter montks, For both the sumner and winter
waééaluad allocations, the ammonia-¥ requirements were set at the toxicity
Limit and the effluent BOD concentration was varfed until an instreanm
dissoplved pxyeen concentration of 5.0 mg/]l was achievad.

Table 5 demonstrates the relationship betwaen the various treatment
levels and the resulting ammonia-F and dissolved oxygen concentrations.

E. Contrelled Discharge Anzlvsis

Az an option to the contimupus discharge the feasibility of a controlled
discharge operation which i2 essentially based on the aveilability of
receiving scream Ilow for dilution is examined. The analysis 1s In accordance
with che Seprember 1985 controlled discharge gufdelines{5) and the Indiana



Department of Envirotmental Management's, Water Management's, Contrnlled
Digcharge Committee memo of February 1987.{A} The IDEM existing guidelines
impoge a stream to plant discharge flow ratio of 5 from May through September
and 3 from October through April. Presently, the guidelines are under reviaw
the reflect the ifmpacts of mixing zones In Instream water gquality. Therefora,
an additdonal analysis was performad by utilizing dilution ratios of 6:1 and
10:1 for winter and surmer; respectivelry,

Since chere is mo USGE flow Tecording statliom on the upstream of the
proposed Advance STP, 1t 13 necessary to select the neareat USGS gaging
station in order to proiect the upstream flow of the 8TP., 4 review/evaluatiom
of Indiawas Water Resources Data imdicates that the nearest USGS flow record
station is on Supgar Creek at Crawfordsville, Montgomery County, A reviaew of
the past ten years shows that water vear 1977 has the lowest amoual flow at
the raference station, and its flow data was used as a base water year
together with the {low data of warer wyears 1976 and 1978. Then, flow data of
the reference gaging station was adjusted to the receiving stream by drainage
araa ratio method to determine the required storage ponds.

G. Fegults of the Analyais

Part I ¢f the attached Table & represents the information, data and
parameters of the controlled discharge analysisz according to the abovae
mentioned guidelines. Part II representz the computation of requirted storage
rond size. Columns 2 and 3 of the tabulated data represent the tramsfer of
Ilow data from the reference gaging station to tha receiving stream. Using
the congervation of wass {(volume in this case) principle for 3 pond storage
gystem, the maximum volums of wastewater held due to insufficient flow of the
receiving stream to meet the dilution requirement is shown on the 10th colummn
which is 3.83 mgal, and 8,30 mgal. for the diilution ratios of 3:1/5:1 and
6:1/10:1, respectively, ]

Baged on 70.0 gped water consumption and 600 psople population of or the
year 2010, the Town's controiled dischargs treatment svatem should consist of
a treatwent pond and a controlied discharge storage pond for a2 helding period
of 125 days. The treatment pond should be sized to provide sufficient surface
to mezt the recommended organic loading (25.0 1lb. BOD_/facre—-day) and should he
at least two cells in erder to meet effluent gquality af 25.0 mg/l CBCD_ and
70.0 mg/! T35 on a maximum monthly averasge basis. 2
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