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Final Aquatic Life Ambient Water Quality
Criteria for Ammonia

Freshwater ammonia criteria implemented in Federal Register August 22, 2013
Passed in Nebraska Title 117 on December 13, 2014
NDEQ/NDEE began to include the new criteria in NPDES permits in spring 2015
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September 2019 - Majority of Nebraska permittees with the potential to discharge
ammonia have implemented the new criteria in their permit




Why Implement the Ammonia Criteria?

» Protect aquatic biota, particularly freshwater mussels (Musculium, Lampsilis,
Villosa) - Aquatic surveys are crucial for implementation

. Nebraska
Freshwater mussels in Nebraska £2DEO

® Hoke Sites
© NDEQ Sites




Final 2013 ALC Criteria

2013 FINAL ALC CRITERIA FOR
AMMONIA

(Magnitude, Freqguency, and Duration)

(mg TAN/L)
pH 7.0, T=20°C
Acute (1-hour average) .. 17
Chronic (30-day rolling average] 1.9

*Nnt to exceed 2.5 times the CCC as a 4-

average within the 30-days, i.e. 4.8 mg
L at pH 7 and 20°C more than once in 3

years on average.
Criteria frequency: Not to be exceeded more
than once in 3 years on average.

» TAN - total ammonia nitrogen
» CMC - criterion maximum concentration - acute criterion

» CCC - criterion continuous concentration - chronic criterion




Nebraska - Site-Specific Criteria

» 40 CFR Part 131.11(b)(1)(ii) - allows for site-specific conditions
» Nebraska has warmwater and coldwater criteria (coldwater <25 °(C)

» CW Acute - One Hour Average Concentration - Based on 1Q10 Conditions

003.03A Total Ammonia (as nitrogen).

003.03A1 One-hour average concentration in mg/l not to exceed the
numenical value given by

L 0.275 39.0
- - [(1 + 1072048 1 4 10’"‘72‘“)

0.0114 1.6181
= 0.036(20-Temp) }
0.71249(1 T R wpu_um) (23.12x 10 )

where Temp 15 °C

» CW Chronic - Thirty-Day Average Concentration - Based on 30Q5 Conditions

003.03A2 Thirty-day average concenfration in mg/l not to exceed the
mumerical value given by

0.0278 1.1994 ) (2.‘126 % 10-028%(20-Maxinum of {Temp, ﬂr?}})

CV=08876 (1 + 107688pH 1 4 [QpH-7688

where Temp is °C




Acute Warmwater Criteria

003.04A1 One-hour average concentration in mg/l not to exceed the

mmerical value given by
AV — 0.7249 0.0114 + 1.6181
- (1 + 107-204-pF © 1 4 10PH—?-'*N)

% Minimmum of {51.93, or 23.12(100-036(20-Temp] )}

where Temp 15 °C

ONE-HOUR AVEFAGE CRITERIA FOR TOTAL AMMONIA (mg/T)
Warmwater Aquatic Life Use Classes

pH
6.6 6.8 7.0 7.2 74 7.6 78 80 82 84 8.6 8.8 00
00) 4886 4380 | 3765 | 3081 | 2306( 1777 | 1266 877| 597| 405| 277 192| 138
20) 4886 4380 | 3765 | 3081 | 2306 17.77| 1266 877| 597| 405| 277 192| 138
40) 4886 4380 | 3765 | 3081 | 2306 1777 | 1266 877 507| 405| 277 192| 138
60) 4886| 4380 | 3765 | 3081 | 2306 ( 1777 | 1266 | 877| 597| 405| 277| 192 138
8.0] 4886 [ 4380 3765 3081 [ 2396 | 1777 | 1266 877 | 597| 405| 277| 192| 138
100) 4886 [ 4380 3765 | 3081 (2306 1777 | 1266 877 | 597| 405| 277| 102| 138
120) 4222 3785 3253 [ 2662 [ 2070 | 1535 | 1094 | 758 | 516| 350| 230| 166( 1.19
140) 3577 3207 | 2756 2256 | 17.54| 1301 | ©927| 642 437| 207| 202| 141| 101
16013030 2717 2335 | 1911 | 1486 | 1102 | 785| 5# 371 251 172 1.19| 0386
18.0) 2567 2302 1978 | 1619 1250 934| 665 461 | 3.14| 213| 145| 101| 073
2000 2175] 1950 | 1676 13.72 | 1067 | 791 | 564| 390| 266| 180| 123| 086| 062
220) 1843 | 1652 | 1420| 1162 | 904 670 478 331 225| 1353| 104| 073 032
240) 1561 ) 1400 | 1203 985| 766| 568| 405| 280| 1901) 120| 0B8] 062 044
2000 1323|1186 1019 834| 649 481 | 343 237| 162| 110| 075] 052 037
280) 1121) 1005| 864| 707 550| 408 200 201 137 093| 063 04| 032
300) 950 851| 732 500 466| 345| 246| L70| 116| 079| 054 037| 027

Temperature (*C)




Warmwater Chronic Criteria

003.04A2 Thirtv-day average concenfration in mg/1 not to exceed the
numerical value given by

0.0278 + 1.1994
1 + 107-628-pH ' 1 4 |(pH-T-688

WV = 08876 ( ) [2.126 w 1(0-028%(20-Maximmm of {Temp, m-?}}]

where Temp is °C

003.04A2%3 The highest four-day average concentration within a
thirty-day period shall not exceed 2.5 times the thirty-day criferion.

003.04A%0 The following table shows thirty-day average criferia
for total ammonia at various temperatures and pHs.

THIRTY-DAY AVERAGE CRITERIA FOR TOTAL AMMONIA (mgT)
Warmwater Aquatic Life Use Classes
pH
5.6 5.8 7.0 72 74 7.6 78 8.0 82 84 8.6 5.8 o0
0.0) 485 465 436( 398| 340| 204| 235| 180f 132| 095| 068| 049) 036
20) 485 465 436| 398 | 349 204| 235| 180 132| 095| 068| 049| 036
40) 485 465| 436| 398 | 349 204 235| 180 132| 095| 068| 049| 036
6.0) 485 465 436( 3938| 340| 204| 235| 180f 132| 095| 068| 042) 036
8.0) 454 436 400] 373 328 275| 220| 168 124| 089) 064| 046 034
100] 399 383 360 328| 2885| 242 194( 148| 109 078 056| 040] 030
120] 351 337( 316| 288 253| 213| 170| 130|] 093] 069 049] 035 026
140 3.09( 2096| 278 253| 223 187| 150| 114 084| 061 | 043 031 023
1601 271 260 244 223| 19| 164| 132 101| 074| 033) 038| 027] 020
180] 238 220 215] 196| 172| 144| 116( 088| 065 047 033| 024] 018
2001 210 201 189 172| 151 127 102 078 057 041| 020) 021| 016
220] 184 177 166 151 133| 112| 089) 068 050| 036| 026] 019 0.14
240 162 155 146( 133| 117| 008| 079| 060| 044| 032] 023 01s| 012
260 142( 137 128( 117| 103| 085| 069 053] 039] 028| 020] 014 011
2800 125) 120 113 103| 090| 076| 061] 046( 034| 025| 018 013| 009
300 110f 105] 090) 090| 079 067| 053| 041) 030 022| 015 011| 008

Temperature (°C)




Creating Limits using the Ammonia ALC

» Every state develops limits differently
» Technical Support Document for Water Quahty based Toxics Control (TSD)

» Limits may be developed with:

» End-of-pipe limits based on criteria

Wasteload allocations
Mixing zones

Dye studies
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Software
» CORMIX

» OpenFOAM - P
» Visual Plumes ..::F‘fﬁm‘z.-m =

= __.-+-_.-_-_
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Nebraska Two Value Steady-State WLAs

Criteria

Acute MH3 Criteria

12717

Chranic MH? WLA

3937

> Stream

Criteria

2023

Chronic NH3 wWLA

> Stream

Criteria

13742

Chranic MH3I WLA

F aility Seward WWTF Spring Summer Winter
Frogram 10 MEQDZ3ETE 110 ck=s B4 0.45 4.20
Fieceiving water Flum Creek. Tqi0 cf= .40 0 f.45
Segment EB4-20600 20095 ofs 10.98 2483 .05
Stream Flow Source || Stream Caleulation Ehranic b o e 0.05

background magll

Acute hH3

Confidence Lo o 0564 nz2! 0193

background mall
Eackground EE4-20200 COther Chronic
pollutant source background mall

Oither Acute
i fled
Centiimes ¢ background magfl
Eftluent Median
Effluent data source | IC15 WIGD 0,742 084 073
Confidence High Effluent Median cfs 1225 13m 1129
Enown Stream Flow | Known Average Known Auerage Known Auverage Stream Slope LeiL Chronic Mizing
[cf=] Welosity [ftis) Diepth [Ft] “width [Ft) [Frdmile) sfv Zone ko 5O00 Fr?
Feceiving Stream Characteristics 5485 065 o7 12 5 15 W}
Spring Summer Winter
Chronic MH3 Chromnic [HE Chronic MH2

% Stream

Acuke MH3 WLA Acute MH3 Criteria Aiube MHI WL Acuke MH3 WLA Acuke MH3 WLA

3408




Nebraska Water Quality Limits

General Data Water Quality Based Permit Limit Calculations for:

Facility Mame: Seward WWTF NH3
Permit Number: NED023876 Spring | Summer | Winter
Date: 3-Apr-18 Acute WLA 39.37 946 34.08
Permit Writer: Patrick Ducey Chranic WLA 5.89 357 22.07
Receiving Stream: Plum Creek Acute LTA 10.67 4.45 562
Title 117 1D: BB4-20600 Chronic LTA 4.16 2.39 6.73
Aquatic Use: Wws Concentration Based Permit Limits:
Pollutant of Concern: MNH3 Maximum Daily (mg/L) 15.35 5.08 34.08
Coefficient of Variation (CV): Average Monthly (mg/L) 6.99 3.16 12.38

Spring 0.729 Mass Based Permit Limits:

Summer 0.362 Maximum Daily (kg/day) 46.02 16.17 94.17

Winter 1274 Average Monthly (kg/day) 20.95 10.05 34.22
Samples/Month (M): 4
Chronic (M) day average: 4 Whole Effluent Toxicity Limits

Data from WLA Worksheet **Based on CV of 0.6
Spring | Summer | Winter Spring | Summer | Winter
Effluent Flow in cfs: 1225 1.301 1.129| |Acute WLA 0.96 0.35 075
1g10 Stream Flow in cfs: 6.14 045 4 3| |Chronic WLA 8.26 170 585
7q10 Stream Flow in cfs: 8.9 0.9 5.48| |Acute LTA 0.31 0.11 0.24
3005 Stream Flow in cfs: 10.96 393 8.05| [Chronic LTA 436 0.90 3.09
% 1910 used for mixing: 43.776| 50.000( 39.182| |Acute Toxicity (TUa) 0.96 0.35 0.75
% 7q10 used for mixing: 100.000] 100.000{ 100.000| |Chronic Toxicity (TUc) 13.57 279 9.61
% 3095 used for mixing: 100.000| 100.000( 100.000 Permit Limits:
Acute WLA: 39.37 946  34.08| |Acute Toxicity (TUa) | 1.00] 1.00] 1.00
Chronic WLA: 8.89 3.57 22.07
Calculated WLA Multipliers
Spring | Summer | Winter

acute WLA multiplier: 0.271 0.470 0.165
chronic WLA multiplier: 0.468 0.669 0.305
MDL LTA multiplier: 3.69 213 6.06
AML LTA multiplier: 1.68 1.32 220




CORMIX

& CORMIX v11.0.0.0
Project Pages Pre-Processing Tools Run  Cutput Data Reports  Post-Processing/Advanced  Help

FHELILIE RS EE ] [EEIE

CORMI1 CORMI=2
Single Part P ultiport

Frotruding Co-flowing

T
C——

. Fremont_Ammonia_Acute_Summer_exp
Discharge Excess (mg/}) Flow Class: 5A2 Origin: Water Suface = =~ Plume Centerin

—_—— ul Mixing Zone (RM.
2 3 3 5 6 8 IO 14 18 CORMIX3 Simulation Length units in meters — e E‘egofatNgar Fielg Re;‘iir!:l (NFZI?iJ

Distortion Scale: Y X=16 ZX=60 — = Comix Module Boundary (MOD)
T T oo e oI T2

» Advantages: More accurate, limits are higher than steady-state but still
protective of water quality

» Disadvantages: Cannot be used for very low flow and ephemeral streams



Limits Implemented in Nebraska NPDES Permits

» Monitoring frequency dependent on effluent flow rate, compliance history for
ammonia, reasonable potential

» Sample type dependent on type of facility

» Most facilities have been able to meet new limits

Table 2: Seasonal Discharge Limits and Monitoring Reguirements
Discharge Limits P
P Storet Units Monitoring Sample
# Monthly Average | Daily Maximum Frequency Type
Spring Ammonia mg/L 247 4.96 24-Hour
00610 Weekly .
{L‘hl‘ﬂh 1- }[ﬂ}" 31} kg,-"da}f 586 11.77 Cnmpomte
Summer Ammonia mg/L 1.99 3.99 24-Hour
00610 Weekly .
{June 1 — Oct. 31) kg/day 4 66 015 Composite
Winter Ammonia mg/L 4.62 9.26 24-Hour
00610 Weekly .
{(Nov. 1 — Feh. 28 [29]) kg/day 10,59 21.23 Composite
Acute Toxicity 24-Hour
)
Cariodanhnia sz 61425 Tla Report 1.00 Annually' Composite
Acute Toxicity 24-Hour
)
Pimephal ; 61427 Tlla Report 1.00 Annuallyl® Composite
Footnotes:
@ Sampling shall be conducted seasonally. One vear testing shall be conducted in spring, one in summer, one in winter,
etc.
Abbreviations: mg/T. — millizrams per liter kg/day — kilograms per day T1Ja — acute toxic units




Stream Impairments

» In Nebraska, the Wood River was designated as impaired by ammonia
» Ammonia ALC implementation for the Gibbon POTW addresses the impairment

O

Cwerall Assessment |

Cwerall IR Category &
Impairment(s) Aquatic Life - Impaired Agquatic Community_Unknown, Ammaonia

Comments Aquatic Community Assessment completed




What if Facilities Cannot Meet Proposed Limits?

» Permitting Tools

» Compliance Schedules - rules set forth in 40 CFR Part 122.47

» More accurate data

» Variances - Nebraska considering controlled discharge lagoon variance
» Facility improvements, new treatment technologies
» Other methods to meet ammonia ALC

» Ceasing to discharge

» Land application of treated effluent

» Consent Orders




New Technologies and Engineering

» Some municipalities need to construct new WWTFs to meet limits - expensive

» York Water Reclamation Facility - newest POTW in state - BNR

» Some POTWs installing diffusers to increase mixing




Challenges to ALC Implementation - Data

EPA permit writers do not have comprehensive access to state databases
Lack of data (Temperature, pH, ammonia content, flow rate)
Receiving stream flow might be difficult to determine

» USGS gages - might not be available (Nebraska also has DNR gages)

» StreamStats - not available in every state

: o> P2 W
SELECT A STATE / REGION " ¢& Exploration g ‘L § &
lowa @ Tools £ 4 & pm o
+ I = = ) g g | | #
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Q 7 [
f & ! \!l\.‘ I[ q- ,j +| 1AMap Layers ~ 1y
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enable the delineation tool 'mm,l' > —~ ~ ‘ +f| NationalLayers v
9 Delineate . .
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Changing River Conditions

» The ammonia criteria is dependent on temperature and pressure, what if
those are changing?

» In Nebraska, the receiving stream is basis for chronic criteria, some facilities
have limits based on the chronic criteria

» In many Nebraska streams, pH is increasing

Big Blue River - BB1-10000 Median pH

2005-2008
Spring Summer Winter
7.8 8.03 7.55
2011-2014
Spring Summer Winter
8.5 8.5 7.93

» Temperature - Do states have data regarding changing temperatures? Higher
temperature means lower criteria for facilities.




Ammonia Residuals in Streams

» High background ammonia - from other point sources and non-point sources
can create lower limits




Choosing Data - Background Ammonia

High NH3

tStaplehurst
Low NH3 |

1 '-' ,-+_
a 'Seward

. ' [
AGlitica ~ Siamora /!Mf\w /ﬁf

No data



Controlled Discharge Lagoon Facilities

» Have high pH (often over 9.0 standard units)
» Low ammonia limits

» Many facilities are encouraged to land apply
>

Nebraska is looking into a variance for CDLs




NPDES Permits

» 40 CFR Part 122.44 - Gives authority to establish limitations and standards

» Antidegradation and protection of beneficial uses is important tool to
implement the ALC

» Use TMDLs if available

» Anti-backsliding can be useful for some facilities to maintain limits

» Facilities may be exempt from anti-backsliding if they cannot meet the new limits
» Exemptions may be useful for variances

» New facilities may be exempt if proxy data is used




Questions/Comments?

» What are your solutions to implementing the ammonia criteria?
» What if a facility cannot meet limits?

Patrick Ducey - 402-471-2188 - patrick.ducey@nebraska.gov
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