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TMDL

TOTAL MAXIMUM DAILYSITO@AD

MAXIMUM POLLUTANT LOADING THAT CAN
BE DISCHARGED TO A WATER BODY
WITHOUT DEGRADING ITS DESIGNATED USE



FLORIDA TMDLS

EXPRESSED AS MASS ANNUAL
LOAD REDUECHION

POUNDS/ YR OEANNORIR



FLORIDA TMDL PROCESS

» ERPA PASSES [IVMDL EOR EACH IMPAIRED WATER
BODY N STATE

> EPA DELEGATES ENFORCENMENISIOEDER

» EDERCREATIESHIMDIEWWINIFFERPATSTARPROVALL

» CONPREIANCEISHIRROUGHBASIIN
VIANAGEMENIFACTHIONRIFANNBIVIARIPROCESS



TMDL COMPLIANCE

» ENFORCEMENITFIS THROUGH NPDES VIS4
PERIVII

> PAEBTHAS ANIVISA RPERIVIIN

> CCAES DOESINOIFHAVEMSA RPERIVINE—
EDERAIEIEPASS SECREIARIAITORDER
FORICCAESIENEOREEIVIENI)
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*“WHY SHOULD AIR FORCE COMPLY
WITH STATE REGULATION?
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TMDL METHODOLOGY

> EACH WATERBODY ANALYZED INDERPENDENTLY:
1O DETERMINE POLIEUTANTS OF CONCERN

> EACHWATERBODY HAS UNIQUE BIOLOGICAL
BASED MODEILEORPOLIEUTANIFEO@ADRINGS —
RPIESVIF HSRESSIFAVIVIFEIIE:

> DEVEILORSIVIODEINEORIGVERAIL
WATIERB ©DDNAIONCAINCUISATESN N R ENA)
REDUCHTIONSIREQUIREDISYHAINE
SITAKEHOIHDERS



BIVIAP PROCESS

EDERAWVORKSICOLEITABORAVIVIELLY
WITTH STAKEHOLDERS IO:

» DISTIRIBUNETOAD REDUCTIONSANVIONG VIS
PERVIILESS

> OBTAINSCOMIVINIVIENISIERONVIPERMINEESIEOR
VIEASURESHIOREDUCEROINNUNANINNOADS




MILITARY PARTICIPATES/IN
RULEMAKING

> RULEST ARE NOIF HARDEASH

> MS4 ENTITES MUSITFAGREE 11O/ LOAD
CALCULATION METRODS; ALLOCATION
B EINMVEENENTHTHES; ANDIVIETHODS
Ul LI ZEDIFORICONIPLEIANCE
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BANANA RIVER LAGOON PERMITEES

Banana River
BMAP

Legend
™  NPDES Facilities in TMDL
. N |:| Banana Waterbodies in BMAP
Bﬁ“*ﬁ"f@.@““ CAN) S8N Federal Property
A e Banana BMAP
: MS4 PERMITTEES
revard County
City of Cape Canaveral
City of Cocoa Beach
City of Indian Harbour Beach
ity of Satellite Beach
Patrick AFB
Incoporated Places
NAME
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y Cocoa Beach
- Indian Harbour Beach
- Melbourne
[ sateliite Beach
DOTDIST
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BANANA RIVER LAGOON(BRL)
IMPAIRMENT

> SEAGRASS COVERAGE HAS DECLINED
> RESTORE SEAGRASS 1O HISTORIC LEVELS

> REDUCE OVERALIEAINFANIDAR
THROUGHOUNFBRIEIINSATMENMPISIO
RESHORE SEAGRASSICOVERAGES

> NOICAUSATIVE CORREILLATIONIB EIVVEEIN
NUNRIENTISTANDBD SEAGRASSES

.



/

PLSM POLLUTANT LOAD MODEL

> GIS SPREADSHEEIF MODEL DEVEILOPED

BY SIFJOENS R
VIANAGEMEINH]

VERAWWATER
DISTIRICHFIN"1995

> ADORPITED BY E

PATANDEDER

> USESHYEARRZOVOCOVERAGES



PLSM VARIABLES

> LANDIUSE

> SOILTYRE

> ANNUALTRAINEAL]E

> RUNOEE COEEEICIENIF(E:

— POERUTANF CONCENFRATICIN BE EANPIUS =



PLSM CALCULATIONS==

Area |Volume
ac |ac-ftiyr | Treatment Reductlon Reductlon

a [evee | are |1 [nco[ s ose| wo | wo | 10 | 100 | 130 lass

14 suoc| o 110 o4 4ese 03| 031 | No | s | o0 | 2s3 |t
14 suoc| o 110 o4 4ese 006|019 | Yes | om0 | 0s0 | oa o2
L vw | swles | am s




BANANA RIVERLAGOON BMAP.
e ALLOCATIONS

JULY 2010

Banana River Lagoon (BRL) Basin Management Action Plan (BMAF)
Required Reductions

equired TN Reductions for the BRL BMAP

Required | Required
TNTargEt TH Target | Base Load | Reduction Il:e:h.u:lmn Il:u:lul:tlm
iamsl E] IIIEII (ibs) (Ibs) (Ibs)

[ 7saes|  s1206|  67.8% | 17,0687
I ] B A M A ]
[CapeCanaveraiAFs | 13795 | 235 | 3199s| s3007| 71013 ssew| 70084
T T Y I T S AT
Foors | sme| 23|  ses| 37ei| sese| veaw|  sess)
incian HorbourBeach | 1051 — 23)| 901| di908| soor| vsew| sooza)
[Kennedy Space Center | 18540 288 3324 708i16| 17452 | 247%| 58307
[PawickAFE | 2138  233| aoas| s99a| 24086 | maow| 80153
SewlitsBesch | 1ams| 232  34s1]| 13952 10501] 7sa%| 35003
(demimimus | eos| - | 29s4| a29sa| o] oow| o0

[Torat | su3ss| @ - | 128087] ossses| 157524 saex| s2.508.0

uired TP Reductions for the BRL BMAP

_!
CINES aone

ooty | i050] osws] — sese] — iagai] —itam] 5w s7iis]
YT 7 Y T Y T T
[Cope Canaveral AF5 | 13795 | 03sa| a7s1]| 1o7o0]  e039| seom| o130
[CocosBeach | 1ms7| 03sa|  ea0| 3781  3aa1]| eaiw| 10473
FooTs | e | 0| 133  doe|  943| evew|  31ea)
[indian HarbourBeach | 1251 0384 |  431] 2082 |  1ee2| 7eam|  ssas)
[Kennedy Space Cemter | 18,540 | 0384 | 6385 856 | 2191 ossx| 7304
[PawickAF8 | 2134| 03sa| 735  7500| 6766 0% | 22552
[SateliteBesch | 3488 | o03sa|  S12| 2462 |  1949]| 790%|  eavs)
(demimmus | _eos| - | see|  see| o oow| 0o
Toal | siass| | imess| s3sas|  asa89|  eeaw| 118297




BRL BMIAP ALLOCATIONS

>
» 15 YEARS 1O MEEITANNUALTOAD REDUCTIONS
> MEET 1/38 OF REDUCTIONIN'SEQUAL 5 YEAR CYCLES

> REASSESS SEAGRASSI COUNISATFENDIOE EACH STYEAR
CYCLEANDADPIUSIFALLEE@CATIONSHE NEEDED

.



REDUCTIONS FROM EXISTING
DEVELOPED AREAS

> NOITTASSOCIATEDWITH EISA 4S5 OR STATE
PERMINEHING REQUIRENMENISIOF LL5HNCHES
OE IREATIMENIFVOLEUME

> ASSUMENEWDEVEILORPMENIFCREATES NGO
NEW POLIFUTANIFEOADS
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VIODEL REVIEW

> INACCURATE COVERAGES FOR 2000
> SEAGRASSES HAVE REBOUNDED

> OVERESTIHNVATHONOE RUNOEE VOLUMES
ANDIRPOLIEUTANIFLEOAIDS

» EDERANNERDERPARIIVIENTALDISRUNES
OINIVIODEINNGIVIEN IR ODS



PAFB INACCURATE'SOIL.COVERAGE™




PAFB INACCURATE LAND USE'COVERAGE*
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PAFB CREDITS
~ FOR BMPS
CONSTRUCTED
PRE 2000

Fraartmierd Arwa - FOER




"NEGOTIATED COST REDUCTIONS

July 2010 April 2011
First 5 Year Reduction First 5 Year Reduction

TN TP Project TN TP Project
Reduction Reduction Costs Reduction Reduction Costs

Ib/yr Ib/yr Ib/yr Ib/yr
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WET DETENTHONPONDS
DRY RETENTHIONPONDS
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- PAFB POLLUTANT
FLOW PATH NODE
DIAGRAM

SOURACE: Ecology ard Ervironmend, Irc. 2010
HE010 CCAFS Node Diagram




WET DETENTION POND REMOVAL
EFFICIENCIES

437501,

Percent Removal =

TP Removal Efficiency

Removal Efficiency (%)

200 300 400
Detention Time, t, (days)
Percent Removal =40.13+6.372eln(z,)+ 0.213 e (In(7,))"
Figure 5-10. Removal Efficiency of Total Nitrogen in Wet Detention Ponds as a R?=0.897
Function of Residence Time.

Removal Efficiency (%)

200 300

Detention Time, t, (days)



BIVIP- REMOVALEEEICIENCIES

BMP

TP % Reduction

TN % Reduction

Retention BMPs (basin,
exfiltration, etc.)

Based on DCIA, non-DCIA CN, and
Rainfall Zone

Based on DCIA, non-DCIA CN, and
Rainfall Zone

Wet Detention Ponds

Annual Residence Time

Annual Residence Time

Dry Detention

10

10

Treatment Trains

Use BMP Treatment Train (TT)
equation: BMP TT Efficiency = Eff1
+((1-EFF1)*Eff2)

Use BMP Treatment Train (TT)
equation: BMP TT Efficiency = Effl
+((1-EFF1)*Eff2)

Baffle Box

2.3

0.5

Nutrient Baffle Box

15.5

19.05

Catch Basin Inserts, inlet filters

Based on pounds material removed

Based on pounds material removed

Grass Swales with swale blocks
or raised culverts

Use retention BMPs above

Use retention BMPs above

Alum Injection

90

50

Provisional BMPs

TP % Reduction

TN % Reduction

Pounds material removed x
concentration from FSA study

Pounds material removed x
concentration from FSA study

13

2

10

NA

Public Education

1-6, depending on program

1-6, depending on program




PA

Project
No.

BMP
Type

First Five Year Cycle
Recommended Structural Best Management Practices

TN
Reduction

(Ib/yr)

TP
Reduction

(Ib/yr)

Estimated
Cost

Cost per
pound TN
Removed

FB TMDL PROJECTS

Cost per
Pound TP
Removed

4B

Beemats

509.24

811.31

$59,629

$117

$ 73

24B

Beemats

55.65

14.78

$10,468

$188

$708

26A

Reuse

3,056.32

965.42

$850,000

$278

$880

22

Dry Pond

67.84

18.01

$25,000

$369

$1,388

Dry Pond

164.12

43.58

$75,600

$461

$1,735

Dry Swale

24.75

6.57

$15,000

$606

$2,283

28
5A
4A

Wet Pond

799.58

383.53

$504,900

$631

$1,316

11

Dry Pond

82.22

21.83

$52,920

$644

$2,424

Beemats

016.44

241.36

$605,806

$661

$2,510

13

Dry Pond

39.81

10.84

$36,590

$919

$3,375

5B

Dry Swale

16.88

4-45

$16,223

$961

$3,646

2

Dry Pond

24.76

6.58

$24,192

$977

$3,678

Dry Pond

27.78

7-38

$27,972

$1,007

$3,792

Dry Swale

35.22

9-35

$36,288

$1,030

$3,881

Dry Pond

25.60

6.80

$27,972

$1,093

$4,113

Dry Pond

4422

11.74

$56,700

$1,282

$4,828

Dry Pond

9.96

2.65

$13,797

$1,385

$5,214

Dry Swale

16.10

4.28

$30,000

$1,863

$7,011

Dry Swale

6.74

1.79

$12,569

$1,864

$7,009

Dry Pond

39.63

11.24

$84,718

$2,137

$7,540

Wet Pond

101.45

45.69

$226,800

$2,236

$4,964

Dry Pond

11.42

3-03

$31,450

$2,753

$10,364

Dry Pond

18.89

5.02

$76,356

$4,041

$15,219

Wet Pond

130.22

58.75

$661,500

$5,080

$11,260

Dry Pond
Expansion

32.42

8.61

$227,764

$7,026

$26,458

Dry Pond

5.76

1.53

$70,182

$12,192

$45,757

Total

6,263.03

2,706.11

$3,860,396




Patrick Air Force Base
Proposed Project Locations
TMDL study by E&E and SSI
Brevard County, Florida

Oct 21, 2010

Frame 2 of 6

Key

= Proposed Project
Subbasins

{7} USAF Boundary

ual Earth Asnal 2008
in Boundaries 2010
581 Preposed Projects 2010
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Cape Canaveral Air Force Station
Proposed Project Locations
TMDL study by E&E and 551
Brevard County, Florida

Oct 15, 2010

Frame 4 of 6

Key

= Proposed Project
[ subbasins

. USAF Boundary

0 0 Lo 2,000 300¢

*A* B S SR



TN TP Cost per Lb
Acres Removed | Removed | Estimated TN
Project No.| BMP Type | Treated (Ib/ ) (Ib/yr) Cost Removed/Yr

prymaieasl R

$2,756

$79
WetPond | 14348 | 14031 8006 51204000  s858  sisos

74716 | e 5837 Siamooo  $1,088

$1,504
$2,183

$2,300

WetPond | 204403 | 22600 8793  sa7a4000  si209 gm0

51,66

$3,120

$4,298

WetPond | 15342 | 58 2478 51036000 5806 syids

1 WetPond | 120261 | 7206 3na  s8see00  sum
o DrySwales | 301 | 35 153 s8s000  saa6s

$4,181
$5,568
$8 24

mm-gm

Totals




" PAFB COMPLIANCE STRATEGY

TN (Ib/ TP (Ib/yr)
FDEP Required 15 Year Reduction 20,306 5,835
R ——

857
|

303

s A

L
Calculated Reduction with DR Factor . 5063 | 1,326
L

Calculated Reduction with LU and Soil
Reclassification 5,997

Calculated Reduction with North and
Central Base Housing Treatment Credits

Total Reductions from Model Refinements




" CCAFS COMPLIANCE'STRATEGY

TN (Ib/yr)
FDEP Required 15 Year Reduction

FDEP Required 5 Year Reduction

Existing Industrial Area Project Credit

Predicted Reduction with DR Factor

Predicted Reduction with Soil Reclassification

Total Reduction from Model Adjustments




SEDIMENT REMOVAL OPERATIONS

STORMWATER SOLUTIONS
SEDIMENT TRACKER DATABASE

IS YOUR COMMUNITY
RECEIVING NPDES MS4 AND
TMDL CREDITS FOR THEIR
SEDIMENT CLEANING
ACTIVITIES?

STORMWATER SOLUTIONS
HAS THE
ANSWER FOR YOU!

BY TRACKING YOUR PUBLIC
WORKS ACTIVITIES WITH OUR
UNIQUE SEDIMENT TRACKING

DATABASE, POLLUTANTS IN

SEDIMENTS CAN EASILY BE
CALCULATED AND REPORTED

USE OUR MICROSOFT ACCESS
DATABASE TO SCHEDULE, TRACK, AND
REPORT STREET SWEEPING, BMP
CLEANING, DITCH CLEANING, AND
PIPE CLEANING ACTIVITIES

BENEFITS:

AUTOMATICALLY CALCULATES USER
DEFINED POLLUTANT MASSES SUCH
AS TSs, HEAVY METALS, TOTAL

PHOSPHORUS AND TOTAL NITROGEN

CALCULATED POLLUTANTS CAN BE
USED TO OFFSET TMDL ALLOCATIONS
AND REDUCE RETROFIT COSTS!

SHOWS COMPLIANCE WITH NPDES
MS4 REPORTING REQUIREMENTS
EASY TO USE, INTUITIVE DATA ENTRY
SCHEDULE AND RECORD MONTHLY
SEDIMENT CLEANING ACTIVITIES

END OF YEAR REPORT SUMMARIES

SEDIMENT TRACKER

Sclect Maintainen:

. I T

Submit

Copyright Stormwater Solutions, Inc

K¥#etutant Dara Tniry SrmmWaser Kshtions .

Select Pollutut [T

Sediment
Pollutant Concentoration

T (k)

 Vegetation
Pallutant Concenteration

TR - e/

Retrn to
Pollutant
Menu

Main
Menn

Clesing Act

Sodiment Density
i (Ib/eubie foor)

eubic foot)

Frem:Saturday, March 22, 2008

To:Tuesday, March 17, 2008

Activicy Nawre

Sedimest
Remaved

Vegetation
Rempved

Strest Swarp ingicy)

133 00

Pipe Cleaningley!

Diteh Cleanigics)

EMP Cleands | £ (1)

[ Ve ey

Pollutant Activity Name,
Neare

Follutant  Total

Fipe Clanig

Grand Teotal

GORDON ENGLAND, P.E., D.WRE
STORMWATER SOLUTIONS, INC.
760 S. BREVARD AVE. #421
COCOA BEACH, FLORIDA 52951
521-785-8285/1521-785-8857FAX

gengland @stormwatersolutionsinc.com




Basin Name: Old Tampa Bay

From: 07/10/2008

To: 07/12/2009

S E D I IVI E N . Sediment Vegetation
Aeiyity T Removed Removed
TRACKER [
Eipe Cleamugicy] 64.000 469.000
Ditch Cleaning(cy) 102.000 25 000
BMP Cleaning | Inlet (Ib) 922 000 959 000
Vault (cv) 5.630 0.970
R Sediment Vegetation Sediment Vegetation
Actvity Hame Density (Ib/cf) Density (Ib/cf) Removed (Ib) Removed (Ib)
Aiireck Sieepling 100.00 200.00 110,700.00 16,200.00
L peChanins 20.00 10.00 34,560.00 126,630.00
Ditch Cleaning 50.00 60.00 137,700.00 40,500.00
BMP Cleaning | Inlet NA MA: 922 00 959 00
Vault 20.00 200.00 3,150.00 5,220.00
Pollutant Activity Name Pollutant Pollutant Pollutant Pollutant Total
Name Concentration  Concentration Removed Removed Pollutant
Sediment Vegetation  Sediment Vegetation Removed
(mg/kg) (mg/kg) (kg) (kg) (kg)
Hg
Street Sweeping 4 882 000 25000 244 540 0.180
244.540 0.180  244.730
TN
Street Sweeping 12.000 25.000 0.600 0.180
Pipe Cleaning 87.000 22.000 1.360 1.260
Ditch Cleaning 808.000 222000 50.340 4.070
BMP Inlet Cleaning 333.000 122 000 0.140 0.050

52.450 5.570 58.010

-y
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NEGOTIATION SCHEDULE

> 12— 24 NVIONTHS; MAYBE VMORE

> SITATE POLINIECS WIS DRIVE
SCHEDUILLEANDI CONMPILEIANCE
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INDIAN RIVER COALITION

> CITES ANDIBASES CONMBINE
RESOURCES AND EUNDSH IO CREATE
NEVWAIMBDIEOVERINEXIF2I= ST EARS

» REASSESS SEAGRASS
> DEVEI@RINEVVAVIOIDES



Y V

Y V

LESSONS LEARNED™

CIVIEIAN'PROCESS

TMDLS AND MODELS WILL BE DIEEERENT
AT EVERY BASE

BIVIPSIWILLE BE DIEEERENIFEORIEVERY
TIVIDLE

PROACITIVE PARIICIPATHONIN RULEEMAKING

USE SPECIALNAIVIDIECONSULTANIFEOR
CIVIEIANPCOERFICS AN PN RUESVIACLINE
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