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*NOTICE™
Thi s docunent has been devel oped to provide Departnent staff wth gui dance
on howto ensure conpliance with statutory and regul atory requirenents,
including case lawinterpretations, and to provide consistent treatnent of
simlar situations. This docunent nay al so be used by the public to gain
techni cal gui dance and i nsight regardi ng how the departnent staff nay
anal yze an issue and factors in their consideration of particular facts and
circunstances. This guidance docunent is not a fixed rule under the Sate
Admnistrative Procedure Act section 102(2)(a)(i). Furthernore, nothing
set forth herein prevents staff fromvarying fromthis gui dance as the
specific facts and circunstances nay dictate, provided staff's actions
conply wth applicable statutory and regul atory requirenents. This
docunent does not create any enforceabl e rights for the benefit of any

party.
Previous Date: Qctober 1990
Rei ssued [at e:
TQ Regi onal Véter Engineers, Bureau Orectors, Section Chiefs
SUBIECT: Ovision of VWater Technical and (perational Quidance Series
(1.3.1.D
TOTAL MAXIMUM DAILY LOADS AND WATER QUALITY-BASED EFFLUENT
LIMITS
AMENDMENT - WASTE ASSIMILATION CAPACITY DETERMINATIONS
FOR ISOLATED WASTEWATER DISCHARGES IN FRESH WATER
STREAMS
(Qiginator: Abert W Bronberg/ Charles S. Lucia)
PURPCSE

The pur pose of this gui dance i s to provi de procedures and net hodol ogi es f or
determning waste assimlation capacities and allowabl e waste |oadings from
i sol at ed wast ewat er di scharges to fresh water streans. Such di scharges are not
necessarily geographically isolated;, rather they do not have a cumil ative
interacting effect onthe receiving streamw th ot her wast el oads and consequent | y



can be eval uated as individual "isolated" discharges. It provides gui dance for
stream reaction kinetics, design paraneters, waterbody characteristics, and
appl i cabl e stream standards related to oxygen denandi ng di scharges to water
quality limting stream segnents.



1. D SASS AN

TG 1.3.1 defines the criteria applicable to waste assiml ative capacity
analysis and allocation in order to determne allowable effluent limts for
wast ewat er discharges to water quality limting streamsegnents. Factors are
presented for consideration in devel opi ng nat henati cal water quality (dissol ved
oxygen) nodels. In nost cases, such nodels are calibrated and verified using
physi cal and chemcal streamsurvey data. However, in sone cases where a snal |
i sol ated di scharge to a uni formstreamsegnent is to be considered and fiel d data
are unavailable, allowable effluent limts nay be determned by applying a
conservative, "desktop" anal ysis based upon the physical characteristics of the
receiving stream The fol |l ow ng guidelines shoul d be used for such sinplified
anal yses.

1. GJ DANCE

A Recei ving S ream onsi der ati ons

1 Determne receiving streamnane, waters index nunber, and current
official classification fromthe Gficial Gonpilation of odes,
Rules and Requlations of the Sate of New York, Title 6 -
Gonservation, Volumes B CDE F

2. Determne the statistical mninum average seven consecutive day
streanfl ow occurring once in ten years (MA/(D 10). This val ue nay
be obtained fromthe US Geol ogical Survey, A bany, New York, or
the NYS Departnent of Environnental Qonservation, Bureau of
Mbni t ori ng and Assessnent, 50 Vil f Road, A bany, New York 12233- 3503
or by extrapol ation fromLow H ow Frequency Anal yses of Streans in
New York, Bulletin 74, USGY NYSCEC 1979.

3. D scharges to Intermttent Sreans

An intermttent streamis defined as a stream which periodically
goes dry or whose MA7() 10 flowis less than 0.1 cfs as esti mated by
net hods other than continuous daily flow neasurenents.

The current guidance relating to discharges tointermttent streans
isoutlined in Dvision of Véter Technical and (perational Gui dance
Series (1.3.1.B) - "Véste Assimlative Capacity Analysis for
O scharges to Low and Intermttent How Sreans”.

4. S ream S andar ds

a) General :
Refer to "Vdter Quality Regulations” New York Sate Qodes,
Rules and Regulations Title 6, Chapter X Parts 700-705
(Revised Septenber 1, 1991) and TGS 1.1.1.

b) O ssol ved kygen:



For purposes of performng waste assimlative capacity
anal yses using the conservative paraneters presented in this

paper, the "mninum at anytine" dissolved oxygen standard
shoul d be used as per Part 703.3.

Ammoni a or anmoni um conpounds:

Refer to Dvision of Vter Techni cal and (perational Qi dance
Series (1.1.1), "Anbient Vdter Quality Sandards and Qui dance
Values". The table for total ammonia standards from the
10/ 22/ 93 docunent is attached.

B Receiving Wdters Design Paraneters

1.

Hevation -

If there are no upstreamdi scharges, and no oxygen data avail abl e,
assune DQ to be at 90%saturation (see Table | follow ng).

Lhl ess

tenperature data for summer drought flow periods is

avai l able, use the follow ng stream tenperat ures:

Feet

0
500
1000
1500
2000
2500
3000
*x" B '

3.

»

a) Non-trout streem. . . . . . . . 25°C
b) Trout Sream. . . . . . . . . . 24°C
TABLE |
D ssol ved xygen Saturation Val ues (ng/ 1)
100% Sat . 90% Sat .
"B (M* 25°C  24°C 25°C 24°C
760 8.3 8.4 7.5 7.6
746 8.1 8.3 7.3 7.5
732 8.0 8.1 7.2 7.3
718 7.8 8.0 7.0 7.2
704 7.7 7.8 6.9 7.0
690 7.5 7.7 6.7 6.9
677 7.4 7.5 6.7 6.7

is baronetric pressure

If there are no upstream discharges and no quality data are

avai l abl e, assune upstreamTM =3.0 ng/l. (T = AEXD, + ND The
subscript "u" denotes ultinate BAD)

Sreamself purification factor "f": See Table Il

K, (bottle rate), base "e": Wse 0.23/day unless specific data are
avai | abl e.

K, (base 10) = K, (base e) /2.3

K, = K, unl ess otherw se determned fromavail abl e dat a.



8.

K =1 X K



TABLE 11
Typical Val ues of "f"

Nature of Receiving \dters "f" Val ues

Shal | ponds and backwat ers 0.5-1
S uggi sh streans, large |akes or inpoundnents 1.0-1
Large streans of slow velocity 1.5- 2
Large streans of noderate vel ocity 2.0 - 3.
Snft streans 3.0-5
Rapi ds, waterfalls, etc. 5.0 and

p

If selection of the "f" factor is critical to the degree of treatnent
requi red, the nore conservative val ue shoul d be used unl ess a hi gher val ue
can be justified by some other neans (i.e. sanpling data).

C Vést enater Characteri stics

1.

B, (CGar bonaceous oxygen denand)

Wiere no (BD, data are available, the largest of the follow ng
shoul d be used:

a) B@M, (Ibs/day) = 1.5 x B, for donestic wastes (nornally 1.5
X 200 ng/1 =300 ng/l) x 8.34 x MD

b) B@M, (Ibs/day) = _BXD x 8.34 x MD for other wastes
(1-ekY)
where t=5 days, K, = deoxygenation rate of waste (base "e")

C) B@M, (I bs/day) = Popul ation x Popul ation Equi val ent
(P.E).
PE =0.25Ib/day (BXM,

NOD (N trogenous oxygen denand)

The nitrogenous conpounds NH, and O ganic N exert an oxygen denand
when they are oxidized by nitrifying bacteriato formnitrates. N
and Qganic N concentrations of raw donestic sewage are typically
around 25 ng/|I and 15 ng/| respectively. Qe ng/l of NH or organic
N requires 4.57 ng/l of oxygen to be conpletely oxidized to
nitrates.

The ul timate nitrogenous oxygen denand is determned by using the
| argest of the foll ow ng:

a) ND=(25myl + 15 ng/l) x 4.5 =180 ng/l for raw donestic
sewage. ND (I b/day) =180 ng/l x 8.34 x MD

b) ND (I b/day) = 0.15 I b/day x Popul ation
Sone industrial wastes al so contain NH, and O ganic Ntrogen. The
concentrations should be determmned from waste sanpling. The



ni trogenous oxygen denmand woul d then be determined as shown above.



D

T (Total Utimate kygen Denand)

The total ultinate oxygen denand (T is the sumof itens 1 and 2
(BM, and ND. The typical T of raw donestic sewage woul d
therefore be 300 ng/| + 180 ng/l, or 480 ng/| converted i nto | b/ day,
or the largest total of the above (BAQ, and NOD values. T is
of ten used synonynously wth UD (Utinmate xygen Denand).

Uhl ess waste flow Q, is known, use 100 gpcd (gal lons per capita
per day).

Efluent DO ssol ved Oxygen

The ef fl uent di ssol ved oxygen content is nornal |y assuned to be as
follows; however, it may be higher or |ower depending upon the
treatnent processes used and the outfall configuration. A so in
cases where a high degree of effluent polishingis required, it nay
prove desirabl e (or necessary) to provi de ef fl uent aeration devi ces.

Trickling filter effluents . . . . . . . . 4.0 ny/l
Activated sludge process effluents . . . . 2.0 ny/l

O si nf ecti on

Adequat e disinfection of wastewater effluents is required to neet
water qual ity standards for streans classified AA A SA GA B&SB
(seasonal option) and rmay be required for |ower classifications
where a public health need exists. The period of disinfection for
discharges to dass B and SB waters and the need and period
applicableto other I ower class streans is the responsibility of the
CEC Regional dfice in concert wth the Health Departnent office
having jurisdiction. The New York Sate Health Departnent is
charged wth the responsibility of determning disinfection needs
for purposes of protection of public health.

Gonputation of Widste Assinilation Capacity and VWdste Treat nent

Requi renent s

1.

Qonpute the initia dissol ved oxygen deficit D
(Qx D) +(QxD
Q+Q

waste fl ow

Vaste Deficit = G - DQ waste

(G = Saturation concentration; see Table I)
= Sreanil o MD

= Sreamdeficit = G - DQ stream(usual ly
10%of C if there is no upstreampol | ution,
see itemB-1)




Deternine the "f" factor to be used fromTable I1I.



Gonpute the critical deficit D by subtracting the mni numal | owabl e
stream standard D Q concentration from C, the saturation
concentration. That is, D = G - Sream S andard.

@ tofigures 1-7, knowng D, D, and "f", and find L, which is the
naxi numal | onabl e streamconcentration of ultinate oxygen denand.

Qonpute the waste assimlation capacity from the follow ng
rel ati onshi p:

Vdste assimlation capacity, TaDin | bs/day =
[(Q+Q) x L x834] - [Qx30x 8 34]

Wer e: Q =waste flowin MD
Q = streamflowin MD
L, =/l of total oxygen denand

The above assunes a rel atively uncontamnated upstream T of 3.0
ng/l. If the upstream TD is known to be higher or |ower, the
actual T value should be substituted for the value 3.0 in the
expression: [Q x 3.0 x 8.34].

If the receiving streamis a regul ated stream(controlled flow, 30
percent of the waste assimlation capacity (WA should be held in
reserve for safety factors or reliability factors.

Therefore, the net "WAC' =0.70 tines item5 above. As an alternate
to this step, use 0.70 x mninum release (Q) to provide an
assiml ative capacity reserve.

Qonput e the proposed ef fluent |oading: TA (Il bs/day) = [(1.0-F) x
BM, + (1.0-E) x NI x Q, x 8.34.

E, = BPT treatnent efficiency wth regard to carbonaceous B(D

renoval , usual Iy 85%for nunici pal type di scharges as defi ned
by DEC s Bureau of Wstewater Facilities Design.

BD, = Rkw@dDultinate, ny/l

E.= Treatnent efficiency wthregardto nitrogenous oxygen denand,
nay be 50%f or secondary treatnent di scharges during critical
war mweat her conditions. Stream N capacity and wast el oad
allocation nay require a higher efficiency.

N = raw ni trogenous oxygen denand, nu/|

Q, = waste flow MD

Qonpare item7 wth item5 or 6 above. If item7 is greater than
item5 or 6, nore treatnent is required. Check item9 bel ow
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Aso, the N4 standard should be net taking into account any
upstream NH concentration which may exist. |If no site-specific
data are available, assune the background NH concentration to be
0.1 nyl.

a) The al | onabl e NH di scharge to the stream (in | bs/day) = (Q
+ Q) X (N4 standard in ng/l) x 8.34 where Q,and Q are in
MDD,

b) The anount of N in the effluent = (1-E) x 25 x Q, x 8.34
again where Q,is in MD

If 9b is greater than 9a, nore N4 needs to be renoved in the
treatnent plant even though the NI requirenent nay be conplied
wth.

NG Kaul, Drector
D vision of \Véter
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