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ABSTRACT

To maintain the quality of the water environment, the Ministry of Environment has
designated the total quantity control of wastewater discharge as a key strategy for future
water quality management. In the Nankan River Basin, located in Taoyuan City, the
thriving printed circuit board manufacturing industry has led to excessive discharge of
heavy metal copper in wastewater, surpassing the river’s assimilative capacity. In
response, the Taoyuan City Environmental Protection Bureau issued a total quantity
control policy for heavy metal copper discharge in the Nankan River Basin in 2017.
This policy aims to regulate the total copper discharge within the basin and safeguard
the water quality of irrigation channels in northern Taoyuan.

This study utilizes the WASP water quality model to analyze the river’s
assimilative capacity and assess the effectiveness of the current total quantity control
policy in the Nankan River. Additionally, several commonly used international pollutant
allocation methods are applied for simulation calculations to provide recommendations
for future policy implementation.

For the simulation, this study adopts a design flow (Q80) based on the flow
corresponding to the 80% exceedance probability in the daily flow duration curve,
combined with the average tributary drainage flow. The total allowable heavy metal
copper load is calculated by summing the assimilative capacities of upstream
monitoring stations while incorporating a 5% margin of safety. The resulting
permissible discharge limits are as follows:

e Upstream of Dapu Bridge: 1.76 kg/day

e Upstream of Guishan Bridge: 3.39 kg/day

e Upstream of Dakuixi Bridge: 9.20 kg/day

e Upstream of Nankanxi Bridge: 16.28 kg/day
e Upstream of Kanxia Bridge: 26.97 kg/day

e Upstream of Zhuwei Bridge: 30.71 kg/day

Using the approved discharge volume and the effluent standard (1.5 mg/L) for
current pollution load estimation, it was found that, except for the Guishan Bridge
section, the permitted pollution discharge in all other river sections significantly exceeds

the river’s allowable discharge capacity.
iii
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This study explores various pollutant allocation methods, including equal discharge
concentration, equal discharge volume, current discharge concentration with an equal
reduction rate, regional equal discharge concentration, hierarchical control based on
current discharge concentration and reduction rates, targeted industry reduction, and
hierarchical control for targeted industries. Among these, targeted industry reduction
and hierarchical control for targeted industries appear to be the most feasible approaches.
However, achieving absolute fairness in total quantity control through any allocation
method remains challenging. Therefore, this study recommends that after the initial
allocation plan is developed, intensive communication and coordination with
stakeholders within the river basin should be conducted. Additionally, the
implementation of pollutant trading and offset mechanisms can be considered to

leverage market forces in supporting policy execution.

Keywords: Water Pollution, Assimilative Capacity, Water Quality Model, TMDL,

Pollutant Load Allocation

d0i:10.6342/NTU202500665



B T ettt et e e et ee—ee e _teeaeteea—eeee—eeateeeateaaeeeaeteeaneeean—eraeteraeeeraeenaeeaanen v
BB 2 ettt e e e e e ——eeeee——eeeaeeteeeaeteeeeaeeeeeeaerteeteanteeeaaeeeeaanaeaeaaaiaaaeaans vii
B T e e e e e e et e —e e e ——eee—ee et teea—eaaeeeaaeeeaeeeaanteaaeeeaaeenaaeaas Viil

(T = 2O 2
FIR R A s 4
21 BIFRE F AT 5 B s 4
2.2 BIHEE H AR BIT A oo 11
23 ARBEE F A A s 34
24 AFEE IR BAT T s 39

BL AT T o 54
3.2 KTHET EE B o 54
3.3 IR E I s 62
34 TR A B AR B s 64
35 FTAE AL 3N e 65
e I N OO 66
e i i L 66
R N L 66

d0i:10.6342/NTU202500665



3

Ry

»

ME

A

4.1.2
4.2
4.3
4.4
441
4472
4.5

BHVEFFE T TR E o 70
TR A BB BT e b 71
R E AT E o 72
H = 530 D o™ s 72
A B AN A R R s 76

DT R 80

Vi

d0i:10.6342/NTU202500665



Bl 1.3-1 7 G AR BB oo e B
Bl 2.1-1  PREEIE F A0 3 BE A0 AR o 5
B12.0-2 % BUEAE H F1(TMDL)F 7 AR cooieeecnrrrrreeenessssssssssssssssssssssssseneeneeseeesss 6
Bl 2.2-1 Tallapoosa RIVEr it 2 5 [ ...cooveiiiieiiic s 11
B 2.2-2 Naples Bay 2 A4p B K 738 55 B oo 20
B 2.2-3  Long Island Sound 77488 & Bl ..., 30
B123-1 FP KRS A RE g 44063 E 35
Bl 2.5-1 @ SLIE T3 K A Bl 41
B 252 @ SUEHP TR T EFI R i, 44
B 253 % SUEF A R 2 F £ A T o 48
B 26-1 @ ""REFE % @ﬁ%ﬁ}ﬁﬂ ................................................................................... 50
Bl B.1-1 T 7 iF 2 S A s 53
Bl 3.2-1 K B HEA 2 B AR i 55
Bl 3.2-2 @ B st e B A e 56
B 3.2-3 @ £ 105/08/03 A Hrdit B et 60
Bl 3.2-4 3 8K 106/04/07 4F FFE B ovveeeeeeeree e 61
Bl 3.3-1 KRB 7 At ? 3 0 A e 62
B 3.4-1 3 BUEIIR B 7T T A 1T o 64
B134-2 UL EA w5 BIHEHBER o 66
vii

d0i:10.6342/NTU202500665



2.2-1
2.2-2
2.2-3
2.2-4
2.2-5
2.2-6
2.2-7
2.2-8
2.2-9
2.2-10
2.2-11
2.2-12
2.2-13
2.4-1
2.5-1
2.5-2
2.5-3
2.5-4
3.2-1
3.2-2
3.2-3
3.2-4
4.1-1
4.2-1
4.3-1
4.4-1
4.4-2
4.4-3

% =

Tallapoosa River 7i3g /K B 3 B8 F s 13
Tallapo0sa RIVEN 7538 BEIR IS Zb ovvieieieie e s et sbate e 14
Tallapoosa River jin & & @ jZ 7323 NPDES ... 14
Tallapoosa River ;=3 TMDL & 5 2 % e, 16
Tallapoosa River 73 TMDL 4 fie 3 5 i 18
Naples Bay 732t 3 35 FUH LL3h L 22
Rock Creek 7itds 3 3+ J1H LL3h 23
Haldeman Creek /s 3 3 1% KL e 23
AR T2 F R R ATE e 25
Naples Bay, HaldemanCreek and Rock Creek i 4 & ~ e % .o 27
Long Island Sound = 5 F 385 K BE A 57 o 29
Long Island Sound ;3 Z A= B 5 o, 32
Long Island Sound /5 & £ A Fe % i 33
BN S8 F AR AT L R e, 39
B ORUERER KRB AR Z R s 42
SMEFEE SR TS I AT A (R AR REE AE) e 43
B HUEMF T F AIEOTUE 46
FREREFHHREHTE T 47
Bzt Ap M f?ie?l P BB e 58
Bt ﬁiﬂ 2R T TE T e 58
BEUEL TR RIT L F I B s 59
B AR T AR ZE B F o e 61
BIR PR E B ATE R e, 68
T 0 1< i R A 70
BEEF T REAURE Z 7T A B 71
FHTEEREITER A LR E s 73
FEUEE PR A LR F e 74
B BUEILRRTER B4 f_,/\ﬁ‘io T s 75
viii

d0i:10.6342/NTU202500665



%

D

4.4-4
4.4-5
4.4-6
4.4-7
4.4-8
45-1

d0i:10.6342/NTU202500665



e B KBRS 0 F & %",f#?éi#étiﬁfl\'ﬁ Aptacp gl > 2t
Flos R F R RIEE R RFE R KR TR R 2
PHEBE KT OREER LAY AR BERAKF g AT o g
FEAAL 2P BEF RNFAERRALN KM F B A %G K2 kF
Pe X v %k 4 BB D FLSE 0 KRR ’Ffré'z%{rl T2 o o TRATenP B o

BEHROEFEZERT O RENE- HRDKMET C RFRAEE > B
K5 A s E A o #E (55) ks %%gﬂégﬁkg?_xﬁsﬁgo

AEFHCEL T F LKA AP RRFEE S (RS EEP S
DHREA ML ANRERFTRY > ANBFTRES  mEAREELF 2
feig F FNEEE R SRR A KBE AR R p BRI a4
HAR FURET LB RR KT RLRERTERE £ BRCAE it
FORINEY =t e M QU -

.A

MOt RYE T 2 SRR FIE R TR FE S EEE S ok Pz
LA AT RQiBa SUE2 B F 4 o FPE T FORIRE R R Y 106 =

%
D BUEIR B R(A)RE AR R EEA S PR T RIS M R R E
Flg s B ks > o

mAFETRSTEEEHAM BT EE2 Y B R RGN
T ke ERTFHI2 T A% GEZwmiEd R 420 &
- - HE IR b2 FIEP R

d0i:10.6342/NTU202500665



12 B3P

ARy 5 WASP KRGS R R FE A 2 A4 o iR R R E
Plre st e BUER T2k o X UBBRE Y L2 5 %R A e R T A ek
oI TRIARFEAAGT D w2 ER LB T
- BfEs SRR RREEAIZARE  ZERPESLREPET R TR
EFEEE o R AR LM G o

S B S EUE WASP R RS P N E £ R A4 o 2 E T R

=

O PRBPE N FHES AP R BRARRS LIRS FEHF R A

S|
P
-
?\_
bt
o+
i
=
-
T
P
>-L
g
S
¥
L)
ool
Sy
TR
&
Sof
kg
Eid
bl
i
{ﬂ
o
<le
(s
g

1.3 A3 infg

AR SIENCERIE TR AN £ RIS Sk T RS TR0 S
BERBARIPN PR B S 2 R FRE S T E e SRR EF A %
et 2 R FHNE- HEARG NS R BRSNS
%

ek

PEAAEARLIGEEHG DN e FEHRARE F e AT
S

SRR T LA FEA R

-

R FHFBRAEEIRRAREL AT
P

’JQ‘L &"4;_/\“3:‘3‘;‘ :Iy]j—\ﬁﬂ'i“% ‘—F‘:[ﬁlf_'i‘lgéio

d0i:10.6342/NTU202500665



Freis&pin

H 1ol

A
¥ R AR
- R hiss || Bp dad B HE i
¥ ¥ R Eney R E i
A
GERE
R R
_ A
3 Frrp Ry
A
5 A A
i % % 213
2 P ¥l ¥
_q_
e BwRE R
3
W 131 &5 iaam
21 RAREEHRAS X v hf
211 $# A
REFAIZMEERS K E R 1948 & F) 22 k5 %4072 % (Water pollution

Control Act WPCA) » B = j2 7 5 2 45 K F s gk A R B - B 20 o ft 1965 #
ARG NEAR R TR SRR ERRES AR T LR TS

d0i:10.6342/NTU202500665



WQBEL (Water-quality-based effluent limit)2_ #£4& > » e 72 88§41 5 %A fe
2 R A (RBR > 2014) -

RE 2 AR H IR PR 23 1972 & £ Wk % (USEPA) i B 2 i -k iz
(Clean Water ACt,CWA) ® » pti2 %3 & p eng 2 R E MLV k2 - F - %
R2AHpPE2iEr TRENEISOREY 2P AP ’P &Kz 303
£ %@ (Section 303 of the Clean Water Act) ® Lz & " Z 35 L4 k2 & p &

=73 % g 4= 2 (Total Maximum Daily Load, TMDL) » ™ 4] = k2 5 % 4 & ¢ 1
3"‘% o

A TMDL Tidp 0% & & A7 P RER FHRET - KRBT AL 2 543 (FF
EALRSEVERBRALTE  SAERGE KM KRTFESN S AMTREL R
TR A BB ALY KRR EFF el 0 AR
IPEHIVERF  BRF L FE IR G R TR A o AR 211 pon o kR
FRAEE AR kM@ F A4 F AR B0 % 3 5 4 £ (TMDL,total
maximum daily load) » 2 % = 4o

TMDL=WLA+LA+MOS+FA

WLA : WasteLoad Allocations(kg/day) > Biki7 4 § s e &

LA : Load Allocations(kg/day) » 2-2ERi5 4 § imfic 6 &

MOS : Margin Of Safety (kg/day) » % 2 &} # R

FA : Future Allocation(kg/day) » & % = £ &

H ¥ WLA(Wasteload Allocation) 5 8biki5 4 f imfic6® > & 7 R p 2
¥ H¥kEF% ¢ FE o LA(Load Allocation) 5 2L8Limis 4 f irfie b ® - 1 & L i
B g B pE o g EN Y LN L2 345X RT 0 1 & 3E5R (surface
runoff) &t ;& 7 (overland flow)= ;% ig » k82 5% f fm £ © %557 Bih4e } 2L 20R
AAHRERI T RIORMIET A 0 FHGCEBREEORT C R F R RS 0 A
FHRFLE2Z BN (P FUBRFLLBL)

Aty BB A ERBLRF S AR FIARLF ARG £ 2TRA F F(MOS) ) & 2
TEhFER L FAFLRE TR FRIRNE SRS E L
TREEFAF I PR R 20 B d VAR E SRS ERGET - 23

LT e f T TS & 2TRA R BATE Y 2% 2R PR - T4

d0i:10.6342/NTU202500665



BomicpriRAR TR EFHLS% SREKXTLELT S 5 5% o

IKEIRE(mg/L) KE-SRA R RERER
4 (R]FI A I AR 5K 1S)

"""""" [~ KEEHNREE

—» e T2EREMOS) +RRAEE FA)

KRS
g ‘k/ @EREHE

LESRE(WLA) SABFBEBRETMDL) (ke/day)
+
EFSEE1A)

W5 &R 2
Bl 2.1-1 -RA8& % a0 4 B TRd A
EFRAWFELRZH AP FALITERHIFERKEFTLE 2 AHRL 0 A
FEEFINEEREESARE R i:}ﬂ—%w » B 3 16 & {4(1988 # )4 TMDL #
Ao RPN T R E LA RIE LN ,ﬁgﬁ]#% P NS REERE 0 oA 1992 #
d FRFBEFFFF T2 TMDL crfp AR R 2 2 25V F 7 Fk®RP 2 A
BLA A RGBS ARDET LA ERP GG > FI AEHERFSLE S

TMDL s * 4 % § B (k347 » 2014) -

d0i:10.6342/NTU202500665



212 #F3{

EFRIFMEREFAAEET > RELHRWELL LT BIFE A7)

BB R I AR FWE RRAEF ] TMDL 7 iAo B 2.1-2 4757 o 34

AT A S ORI A4 R R D ATRRRE R 5ok
KL FAERT A RE B EEI KRR B THF A~ TR
BERBNFTERETRUE RS S 52 k2 3050)2 B+ R FHRE ik
ORI A g~ i ok 303(d) 2 X ARk M E > F 5= R & F e 7 TMDL i3
AR BN B 303(d) L H P PR FF AR FHLREFIRRE Bl
S PR (RN 2014) -

FERRERGEY RAT R TR ELRRE RS LA > £d kA
2B (B kT kIR SR AP TR A RS R FRE
W8 HoE > 8- H AEIRERRGS 2 (WLA)~ 22210055 4 (LA) ~ % 2 4045 fie 6 £ (MOS) ~
AP EBFA)EMFLE FO e, Enhilt 6BARE »HAP 3K
Frod LA EH EEMGA (RRPTEE ) BB ARE S HE =2
BEAMEE D NEFFR O AR ST ES

AETMDL R w R A B 2R E ’&51%3—%?{&\11%@2@? r ¥ x 30
ALY YRR EEFRAMAS o RN - SBINAALRET LPY T
W N FERY PRFEAFTR NEFESETRAVREE P BB T
POURTRAT A RTIE FALE B AR

SRS SR

B303(d)33
B pFIER

SKERIV
E AKFIKSIET
305(b) 303(d) K&/ %1&%@:;
RS BE

=REN

TMDL
sTEBT 5t EIRIR

B 212 % RAEF HI(TMDL)# 75542
6

doi:10.6342/NTU202500665



213 AR LA

FRVFEFEF B ATARAMNZEBINZE B% > s by S 24 M
ZEFALELAFRDZABEAETE N -HT A2 TR AR VP 2 2K
WAT N R* AL FFALELF 2 4 FINFFF LA ROEALIEL T
S TR S FEEE PR o A S o A FRGDERY v B LT
HE WA RE NS - 25 F RERFF N5z Handbook for Developing
Watershed TMDLs(U.S. Environmental Protection Agency,2008) » &4 7 B -k §8 /%
BEEFE G A AP TR E I I F L E AR AR SR 4T o
LAjm =3 2 HERTRER

TRALRENP R BBV ERREALL > LGB FFEALARE
g rrZ B o g A FL PR RMAERY RS FES Y iR Az Y AT
AIOR DL F I ARERE R RS (FRA) AL E S FIr A &
B i BAdh HEFFFEAARERFL G AN NBIFFFZ R F o
R B R A A AR o
2MERFEIRF LT

PAR-RRERE N 2R R R g RIS 2 SRR A T A R o TP
KBRS AP R AT PSP LS ARE R FE LSS
RMBRZ ARG ME FHFFEREARMBTEESITZ 32 o do- PER2Z M
s 44 5 BOD 54 FHEARICESTPET § 5§ 0t - i r Pk
BRR PERBRCZ[FRFEARE F 2T HEFF TS - F 0 2 ERM LY
% o
SHFNFAPELVTFIE

ﬁp’ﬁiﬂgﬁ°m4%j‘z"ﬂ;}€‘;ﬁﬁx% /'54/)51"erﬁ}§/}§\‘~/‘54‘1 » F]pLiE

FRFPFEARTEFIRIFETE L HT R T FHEUFIFF > - i
1\4\’1}'}”77' 4)5 f’*”l”\ﬁc*»":l"% 5 128 T\ﬁ#‘/}iﬂﬁ-l’é R ’ =+ 85 P
AT REER AR S - A RERET SR LT e

d0i:10.6342/NTU202500665



IR EY 1-FW NP3

ST PRI NSRCRENAH O MNFRATIAP2Z AR 2T DTRTE T
AR AT PR L A AR A AR P LT FRa ST
Bi- £ RPAL -
RIS R 2

S fe it B A RAc ARG AP L o 2 il e
ShcEI o RE G AR 2N 4 PE F RN S 2 B AR RO A
REE R g LB PHLEH A RBALL ISR LT A
Mz WP LML AL AR FE I K2 ein s LR 2 g2
HEAREF AL RACHDAF > B S LR TR TP LSRR
2R F B R LE NI RAN RS BRI H L
2ZPE 0 A RS AEARITELRYFE
bHIEMRA 2 BE

TEMAA L LA AL+ FRBIK LGS o F A FFEEAR
TR O BIIEM A FE AR ERRT ok R R FLEI R R L

v
SRR E R -

d0i:10.6342/NTU202500665



5 RBEHFER AR RARGENE R LR Y ST 2T
Bl T AR F L2 B F S AR A i 2 TP (RN > 2014) -
FigFapi

P-KEpN 9Ty B A fhF AR BHIR SR EEL P BURR
2R R S AHE A AR 2 B e e TRET R B0%M 0 F G
Frovagi RiRE F A L L R ARG AR EAIVE R TR
BRIk R A it

PHRRER 9 28 A s 4R RHEB RS HIURIRE S P o 9B T

B

3
|

N

e

RS AR E AR TR

\\\?{r

gﬁt

10 e KR 1S T R T
FREFLAELRE
PR HP 215 3

I Ap ke i 4 f

AFPRBFHAEFEZEN LR

r'

\Xr

BLROEERR BMBRSERFTLEFL R 9D

Y

-
=]

Oy

fe 1

Il

LRSS RRE AR E IR TR

i

S0

PARRMp 97 2 A i Ak B A RS PERFRLFE LR o0
MmPRFTLE FEAAH EVIREE 2L FRGE LT FET

i<

Hs s AR B AITUER TR
SEPHEERWPAHEFER 0IL %L pi
PR RN 4T
MmPRFAEFEGAA BRI L AR FRE  HIRL AR
P irL 2

2

\\\Xr

BAfnE AR BHERS R RFLEFEE R BN

o

\\\?{r

BAFeE R f FIPUEE TR
6B A W Bl v A ek

BAR-RBpN AT RE N FehE AR BB RS R EE L P BRR
2 R L AH O AR - AR 2 3 Kf Kody B S L Tk
ORI S  F L A BB AR AR F AL 7R
[ N-5: 00 S WA (3>

BARRAR S0 B A AR b ATE P Rk MR RS 2 T
EA R SRR DFGE AR H AT SRS e iniE AR AIE A s

m’l\—:t—q/ ’ F% ﬁ’rﬁ > I/ﬁu’}{‘fg‘_—;—%_ﬁ\; {,’5%‘ é‘ ET"E_ T’F;‘; = 7;@/ ﬁol'ﬁ 4‘/},%[7 ?«FFJ

=

RCEE Fp

d0i:10.6342/NTU202500665



8.4 Fia A A ek

BAAZER kMmN 2T o PR TG S At g 0 Y

)

<

W
\\\xr
<l

LA ARG A SR s P eI USSR R 1T

FRH s o FlR AR 3

x;:}f,} v W8T

T\,
-t

L
(w

fe 2 2k R 2 A5 4

_H

§RER e s E

FETG RN WFFE AR SRR S LL AR BT UER G

”‘?:‘F‘ ‘E‘_ ﬁo;@ﬁ_r_)@j Z_ g‘_é‘;‘!iﬁﬁ:ﬁé & /,z,\ 2}3‘::& A ra-f»f“} % ’% f’g]“} - = %KA;\ o >

T L A feiEfe b A L BIE R 2 Flik AR RFT L mEAfRA Y T
B2 oTOT | AR RE R UTARLERT 0 AR ER R LR T L

$ LB
IEE PSS E RO F RN S B A

o
‘-I-tz
e
™
NS
~
(=

Eiﬁ%ﬁiﬁﬁtﬁf’?%ﬁﬁﬁﬁaziﬁﬁa@%ﬁé’“ﬁlﬁﬁﬁ

{\x
s
)
§
St
=
o
bt
5
! -—
2|
(5
RS
2]
=
%
xt
-7~
T._
34
sy
nn{\
=t
«mH-
4.
™
ﬂ
ét-
o]
-
-
&
=
|
bt
1%

%ﬁicm’E?iﬁﬁﬂ%?LEﬁQiﬁ%éiﬁuﬁﬁi@£$i’§{ﬁ,
drmrd Az PR RE - vk REBEEN AL L 2T B2 4%
+d 3

FE4g & feilf A2 2 dide o

10

d0i:10.6342/NTU202500665



22 RHBREF R 0¥ AR
2.2.1 Tallapoosa River Basin Cooper TMDL
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# 2.2-1 Tallapoosa River 7iidg -k 533 & 5 %

Measured galculla:ed
Total ra-?stalor Corresponding Total
Location Date | Recoverable R (Tota bl Dissolved Hardness | Acute | Chronic
Copper el:u\tr:ra e Copper (mg/L as | Criterion| Criterion
M9 | pissoived)| (o) CaC0;) | (sg/L)* | (uglL)*
Buffalo Creek | 5/8/01 10 2.0 4.9 25 36 27
Downstream
Southwire | 6/18/01 13 25 5.2 25 36 2.7
Buffalo Creek | 5/8/01 13 29 45 30 43 3.2
Upstream Little
TallapoosaR | g/18/01 18 2.9 6.3 28 41 3.0
Tributary to | 3/78/01 ) 3.0 30.3 464 57.1 33.2
Buffalo Creek
upstream of
Highway 166 6/12/01 55 3.2 17.0 24 35 26
Tributary to | 3/28/01 95 30 32 326 41 25
Buffalo Creek
downstream of
Highway 166 6/12/01 92 3.0 30.6 24 35 26

B 5 %% Revised Total Maximum Daily Load Evaluation for Two Segments of Buffalo Creek and Tributary to Buffalo Creek
Near Carrollton, Georgia in the Tallapoosa River Basin for Copper
4.7%5 iR

L)eEi7 %k

g 3 l???]‘)%“}ﬁ”liié HZ(CWA)R 20 R RIT 24 #3) % i 4% ¥ (NPDES)
FERVEA ST R ERRRIZK W E X E kA TR
e
AR K RIER ¥

Southwire 7 # 1 Fid4~>t 1950 & Rk % 7 & -REJR 2 G AR K a9
T % kb (22t 2015 & ¢ A AR kfea k2 FTE S HEEY Kirn
kd B fpamFe ZF ™ o ¥ Southwire (T &Fy) *t 2017 #£42 7 WARH
k7 NPDES # ¥ % (GA0001139) & ik ¥ - F]pt# 3 2017 # TMDL /&
BN - BiF5 NPDES#+ 2 fk- L}%@W (4T &) o
B.% & fZia % NPDES

BaEERAM ORI ALY £ & AL NPDES
FEPERE oA TEL R R A RPREERARER RS - F %
B g 2R (BMP) ~ Sadl k& ki3 4003 41(SWPPP) » ¢ 414 & 4e
(% 2.2-3) °

Ve d e Xofc s B e k2 T kg ] MS4(Municipal
Separate Storm Sewer System):¥ ¥ @ g 4] o i MS4 ¥ EA Lo AR
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A o F - AN MS4 FV FEE F 2P Aok ABF LR A

1
oy
&

100,000 c3$ B 3 % = AN [ A MS4 T EME R & L A LA T DS
50,000 * ¥ A v BAET S EAET2ET 1000 4 o
Rzl FvE >+ B

Water Management Plan) » H ¢ & 2 R &3t 2 B35 fr 522~ 2872 REaie p)

,é/ - ;Jé:’q}s PRV /;FT?"’L:;J‘ I %3, - l[} SWMP(StOI’m

‘fr/ﬁ L7 & N N It o 1| B N I S ,J(;g;gv_,u Z B ,};:3@;%*‘ s AR
7 BMP » pt s MS4 35 ¥ 7% F e & TMDL rr!*g H1& Fo
#. 2.2-2 Tallapoosa River ;i3 2Lk 5 4

NPDES Permit Limits
- . Total
Facility Name Permit No. Re\i?;‘t’;':g Flow" Daily Max Heavy
Copper PH
(MGD) (Ibs/day) Metals*
(pg/L)
02a, 03a, 04a, 06a- Combine sewer overflows
_ GAOQO1 139 Low stream flow conditions
Southwire Notice of | g ftalq Monitor [  0.329° NA | >5.0and<9.0
(Wire Plant) Termination Creek L
submitted ree 02b, 03b, 04b, 06b- Combine sewer overflows
July 2017 High stream flow conditions
Monitor Monitor NA >5.0 and <9.0
Southwire Buffalo
(CDS) GA0001571 Creek Monitor? Monitor 1000 >6.0 and <9.0
002

) 5 %% Revised Total Maximum Daily Load Evaluation for Two Segments of Buffalo Creek and Tributary to Buffalo Creek
Near Carrollton, Georgia in the Tallapoosa River Basin for Copper

# 2.2-3 Tallapoosa River /it 32 & & 2 /£ 2 NPDES

- Receiving NOI NOI
- SIC | Sector Type of Facility
Facility Name | . No. Business Status Watersheds No. Type
and Streams (1)
Cofer Technology 4ggq | gq |Ar Transportation | s .iue | Buffalo Creek | 1346 | NEE
Center Facilities
Airgas Merchant ) .
Gases (FKA: 2613 | cz |QAustialinorganiq yacive | Buffalo Creek | 2481 | NOI
Holox, Inc.)
Miscellaneous
Houghton 2992 | D2 |Productsof Active | Buffalo Creek | 322 | NOI
International, Inc. Petroleum and
Coal

Air Medical
Group Holdings Air Transportation .
LLC DBA Air 4522 S1 Facilities Active Buffalo Creek | 12853 | NOI
Evac EMS INC
Southwire Rolling, Drawing,
Company - as7 | F3 |29 Active | Buffalo Creek | 350 | NOI
Machinery Extruding of
Division Nonferrous Metals
Southwire ;c]:;llng, Drawing,
Company - Wire | 3357 F3 Extruding of Active Buffalo Creek 351 NOI
Mills Nonferrous Metals

) * % & Revised Total Maximum Daily Load Evaluation for Two Segments of Buffalo Creek and Tributary to Buffalo Creek
Near Carrollton, Georgia in the Tallapoosa River Basin for Copper
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(2)#-8L55 % A
ST MR 2 447 Tallapoosa River 7 iy B 2L B8RS 4 ¢ 35
A BB $5 B S
ErRERET G S BEATL KR BY AN AR EE .
Buffalo Creek /i3 p 5 & B i & chiE 38 3 » ¢ 3 Southwire = & %
McGukin-Cedar Heights Road 3 32 - -
B.Southwire i % &
Southwire 7 Bl B2 28 4.2000 & 2 )F 4 - w2 2 FPFord 22 43
Bl ToRALT N A ARIFFEI R HFER AL o
CHuEEALSZR
e aigd AT R DT FRA ~ FE ML L F e
BED S GERRARS P E R L RBEAR
B e
5TMDL & ¥
Tallapoosa River % & * £ i #cF #-3]:2 7 TMDL 2 & & > F2 8 #0303 #
A RRT hRBEE o bldcic F B E 0 RAp AR AT E F T A iR
ERB2ZFLLFE A A S BB EE oY k) SR E R
% Tallapoosa River % &) ¢ » ¢ * FT§ T == fe ¥ {5 Kin Efedp kR -5 73
Ffde o T HER P ERFTAREATF VPR A TRA U A ke
Lo B ANE F oA dhpEiE o o AR FT R Sl BiEa g s g,
T 2 gk sl 1Q10(10 & £ ¢ g s p i )2 TQLO(10 £ £ MY ¥ il
Fo A MTHp R )R RERE RERESERE > LEL R E R R AT
Z (% 2.2-4) -
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# 2.2-4 Tallapoosa River ;i3 TMDL fz & % %

Critical Dissolved Allowable
Stream Segment Criteria Flow pH Copper A"Load_

ocation

(MGD) (HgiL) {kg-‘davT
6.8 5.88 460 X10°
6.9 7.00 547 X10°
7.0 8.25 6.45 X107
7.1 0.64 7.53 X107
Acute | 0.206 7.2 11.18 8.74 X10°
7.3 12.86 1.01 X107
7.4 14.69 1.15 X102
Buffalo Creek, 7.5 16.85 4.60 X107
Downstream 7.6 18.74 1.46 X10°
Southwire' 6.8 3.65 451 X10°
GAR031501080802 6.9 4.35 5.36 X10°
7.0 512 6.32 X10°
7.1 5.99 7.39 X10°
Chronic | 0.325 7.2 6.94 8.57 X107
7.3 7.99 9.85 X10°
7.4 9.12 1.13 X107
7.5 10.34 1.28 X102
7.6 11.64 1.44 X107
6.8 5.88 6.22 X10°
6.9 7.00 7.39 X10°
7.0 8.25 8.71 X10°
7.1 0.64 1.02 X10°
Acute | 0.279 7.2 11.18 1.18 X107
7.3 12.86 1.36 X10°
7.4 14.69 1.55 X10™
Buffalo Creek, 7.5 16.65 1.76 X10°
Upstream 7.6 18.74 1.98 X10™
Tallapoosa River' 6.8 3.65 6.09 X10°
GAR03150108060+1 6.9 4.35 7.25 X10°
7.0 512 8.55 X107
7.1 5.99 9.99 X103
Chronic | 0.441 7.2 6.94 1.16 X10™
7.3 7.99 1.33 X10*
7.4 9.12 1.52 X10*
7.5 10.34 1.72 X102
7.6 11.64 1.94 X10?

) ¥ %&: Revised Total Maximum Daily Load Evaluation for Two Segments of Buffalo Creek and Tributary to Buffalo Creek
Near Carrollton, Georgia in the Tallapoosa River Basin for Copper
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# 2.2-4 Tallapoosa River ;3 TMDL & & % % ()

Critical | Hardness | Dissolved A"fw able

. oad
Stream Segment Criteria Flow as mg/L Copper Allocation
(MGD) | CaCO; {ngiL) (kg/day)®
15 2.25 1.04 X10™
20 2.95 1.37 X10™
Acute | 0.012 25 3.64 1.69 X10™
Tributary to 30 4.32 2.00 X10™
Buffalo Creek’ 35 5.00 2.32X10°
GAR031501080604 15 1.77 1.30 X10
20 2.26 1.66 X107
Chronic | 0.019 25 2.74 2.00X10™
30 3.20 2.34 X10™
35 3.65 2.67 X10"

B * % J&: Revised Total Maximum Daily Load Evaluation for Two Segments of Buffalo Creek and Tributary to Buffalo Creek
Near Carrollton, Georgia in the Tallapoosa River Basin for Copper

6.3 %4

(1)B:55 % R (WLA)

P

Tallapoosa River 73t 8Lk 4 & I ERBOKRIT R E f R DK

A
#
Pl TR R A R R b ) B R FT ARG R R S A

1 7o

R PR KA A TMDL £33 % o F#f AR E L5 Bk FkA R
F R F AR R RE BRRATGRER &3 f
HAnH R T A AL H A B en KR Dk R BRE -

(2)2L-8E55 % R (LA)

{ 4eBFER B o

b BRI AR p B BAAER o - AW KR 5 S
famape i) Bt e ko £ B RARM T Ak A 2 Y TR M

2) B KE MR o Bl F A B T oRAR R~ BRI SRR
% srenie F ok s KT ’kiﬁﬂiﬁﬁéﬂfrvk@g%ﬁ P A
EEERSLE I - N R S L
Bdd A pH R KRR o kR BRI A A R R

()% 27=R £ (MOS)
1245 CWA % 303(d) i e 20 =

2. 1Q10 2 7Q10 % M /x & %

LS RS & S S 1M
Kop RN ZF 00~ MOS: 1) % if= afie
& 2)p

A B (4 chiE fe 5o

) ik
MOS ¥ & * H 43R0 8

LE O MOS KB H A pE Fidy L TMDL - 284 i 5

f‘r /w\ ﬁo o
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.‘,

‘2
(2
G
=
“3
&
\p

a0 it 2R

B2 LE

,-_

p Tallapoosa River %

4 HpEAR Y

S Rw o B
'T,ﬁ m/)é‘

# A fie MOS

* e

B2 e 4 (% 2.2-5)

AV\EL‘9

2.2-5 Tallapoosa River /i3 TMDL 4 fe %

SRS T g kB e R

#-MOS'2z p» 1B

Stream Segment | Criteria Current Load pH WLA WLAsw LA MOs TMDL R'ai::c
4,60 X107 Kkgiday 4,60 X107 kg/day + WLA
68 EQwin x 5:9 pg/lL E0wLAsw x$ 9 pg/lL for 1010 ) for 1010
for all conditions and | for all conditions and EQu x5.9 pgll Implicit EOtam % 5.9 pgil -
flows flows for all conditions and flows for all conditions and flows
547 X107 kgiday 547 X10 kg/day + WLA
69 | EQwia x7.0pugl | EQwirew x7.0 gl for 1010 ) for 1010
for all conditions and | for all conditions and $Qu % 7.0 pgll Implicit IO X 7.0 pgil -
f ot X 7
flows flows for all conditions and flows for all conditions and flows
6.45 X10” kgiday 6.45 X10” kg/day + WLA
o | ZQwis x83 pgll | EQwiaew x8.2 po/l for 1010 ) for 1010
| for all conditions and | for all conditions and $0ux x8.3 pgill Implicit TQresa % 8.3 gL -
flows flows for all conditions and flows for all conditions and flows
7.53 X107 kgiday 7.53 X107 kg/day + WLA
ECwia X 9.6 P/l | FQwiasw X 9.6 g/l for 1010 ‘ for 1Q10
7.1 | for all conditions and | for all conditions and £0,, x 9.6 pglL Implicit EOho x 8.6 pgil -
ot X 9
flows flows for all conditions and flows. for all conditions and flows
Buffalo Creek, 3 3
Downstream 20 x5.2 pgll SO x 1.2 pgll | EQwinew x 11.2 pgil 8.74 l’é:ﬁ U:‘g’day 874 XIOIW ‘;gétli:v +WLA
Southwire Acute for all conditions 7.2 |for all conditions and | for all conditions and T0ux 1.2 pgil Implicit EQraw % 11.2 pgil -
. ot
GARD31501080602 and flows flows flows for all conditions and flows for all conditions and flows
1.01 X10° kglday 110 X10° kg/day + WLA
TQmax 12.9 pg/l. | ZQuirew X 12.9 pgil for 1010 ‘ for 1010
7.3 | for all conditions and | for all conditions and 0, x12.9 pgll Implicit IOy x 12.9 pgll -
. - .
flows flows for all conditions and flows. for all conditions and flows
1.15 X10° kg/day 1.15 X107 kg/day + WLA
v fm"“'-“‘ 14.7 pgll | ZQwiew X 14.7 pgll for 1010 ‘ for 1010
K for all conditions and | for all conditions and EQua X 14.7 pgil Implicit IO x 14.7 pgll -
X ot R
flows flows for all conditions and flows for all conditions and flows
1.30 X107 kg/day 1.30 X107 kglday + WLA
TQwin x16.6 gl | 20y  16.6 g/l for 1010 ‘ for 1210
7.5 |for all conditions and | for all conditions and QL4 X 16.6 pgll Implicit T X 16.6 pgll -
atal 2
flows flows for all conditions and flows for all conditions and flows
1.46 X107 kg/day 1.46 X107 kg/day + WLA
Z0win x18.7 ugiL | TQwunsw x 18.7 pgil for 1010 ‘ for 7010
7.6 |for all conditions and | for all conditions and Qi x18.7 pgll Implicit Trow X 18.7 pgil -
flows flows for all conditions and flows. for all conditions and flows.
Stream Segment | Criteria Current Load pH WLA WLAsw LA MOs TMDL R'ai::c
4.51 X10° kg/day 4.51 X107 kg/day + WLA
EQuan %37 bgll | TOwssew X 3.7 /L for 7010 ) for 7010
6.8 for all conditions for all conditions TOu x 3.7 pgil Implicit TQrow x 3.7 pgil 29.7%
and flows and flows for all conditions and flows for all conditions and flows
5.36 X10™ kg/day 5.36 X107 kg/day + WLA
so Z[C‘wuk x4.3 pgll | FCwiasw X 4.3 pgll for 7Q110 ) for 7Q10
! for all conditions for all conditions TQua x 4.3 pgil Implicit TQrom % 4.3 pgiL 16.4%
X il X 4.
and flows and flows for all conditions and flows for all conditions and flows
6.32 X107 kg/day 6.32 X10™ kglday + WLA
EQwn x5.1pglL | EQuisaw X 5.1 pgiL for 7Q10 . for 7010
7.0 for all conditions for all conditions TOus x 5.1 pgil Implicit FOras 5.1 pgll 1.5%
and flows and flows for all conditions and flows for all conditions and flows
7.39 X107 kg/day 7.39 X107 kg/day + WLA
EQwia XB.0 pglL | EQhwinsw X 6.0 pgll for 7010 ) for 70110
7.1 for all conditions for all conditions T0u x 6.0 pgll Implicit TOraa x6.0 pgll -
and flows and flows for all conditions and flows for all conditions and flows
Buffalo Creek, 3 3
Duwnstrgam ) IQ x5.2 ugfL FQuia X6.9 P/l | TChwyipew X 6.9 g/l 8.57 é:golkéﬂday 8.57 xmlor I;gé"dlgy LA
Southwire Chronic | for all ﬁ]ﬂd“lﬂﬂs 7.2 for all conditions for all conditions 500 x6.9 pgll Implicit O %69 pgll -
an IowWs - “ -
GARO031501080602 and flows and flows for all conditions and flows for all conditions and flows
9.85 X107 kg/day 9.85 X10° kg/day + WLA
IQwiaxBO0pgl | FChwiaew % 8.0 g/l for 7010 ) for 7Q10
73 for all conditions for all conditions $OuA x 8.0 pgll Implicit SO x 8.0 pgil -
. atal !
and flows and flows for all conditions and flows for all conditions and flows
1.13 X107 kgiday 113 X107 kg/day + WLA
ZQuuax 9.1 pgll | EQuuacw % 9.1 Hgll for 7Q10 ) for 7010
74 for all conditions for all conditions 0w x9.1 gl Implicit EQrom %91 pgil -
and flows and flows for all conditions and flows for all conditions and flows
1.28 X107 kg/day 128 X107 kg/day + WLA
25 | G X103ugL | EQuuiey X103 gL for 7010 ) for 7010
g for all conditions for all conditions 0, x 103 gl Implicit Q. x10.3 gl
La - otal 5
and flows and flows for all conditions and flows for all conditions and flows
1.44 X10? kglday 1.44 X107 kg/day + WLA
ZQua x 11.6pglL | FQworew x 11.6 ugil for 7Q10 ) for 7Q10
76 for all conditions for all conditions Qs x 116 pall Implicit EQrow X 116 pall -
and flows and flows for all conditions and flows for all conditions and flows
B * % J&: Revised Total Maximum Daily Load Evaluation for Two Segments of Buffalo Creek and Tributary to Buffalo Creek

Near Carrollton, Georgia in the Tallapoosa River Basin for Copper
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# 2.2-5 Tallapoosa River i3 TMDL 4 fie % % (&)

Stream Segment | Criteria Current Load pH WLA WLAsw LA MOS TMDL R;g:c
6.22 X10™ kgld 622 X107 kgiday + WLA
ZQuwin X5.9 PG | S0hnme X5.9 gl 1o tor 1010
6.8 |for all conditions and | for all conditions and T0uxx 5.9 pgll Implicit EQresa % 5.9 pgil 6.6%
flows flows for all conditions and flows for all conditions and flows
-3 -3
TQua X 7.0 pgll | FOypee x 7.0 pgll 7.39 é:c:o:&og.fday 7.39 Xlolor ':%‘i:]lgy +WLA
6.9 | for all conditions and | for all conditions and IO X 7.0 pgll Implicit Qo % 7.0 il -
LA A Motal -
flows flows for all conditions and flows for all conditions and flows
-3 -3
TQwia ¥8.3 pgiL | EQuwiasw X 8.2 ugil BT XA igicay 8710 kgday+WLA
7.0 |forall conditions and | for all conditions and Implicit -
P! f IOy x 8.2 pgll Qo % 8.2 pgll
ows ows for all conditions and flows for all conditions and flows
-2 -2
SOwin x 96 pgll | EOwisew x 9.6 pgll 162 é:ﬁo:‘g’“y 102 x“’br ‘;%;‘I':V +WLA
7.1 | for all conditions and | for all conditions and T0us x 96 pgll Implicit EQreen % 9.6 gl -
flows flows for all conditions and flows for all conditions and flows

Buffalo Creek, 2 ]

Upstream Littie 5Q x 6.3 pgil $Qwis £ 112 Pgll | ZQwiamw X 11.2 pgil 1'13[);:? Org’day 118 x“’lor ‘;%;cl'g" *WLA
Tallapoosa River Acute for all conditions 7.2 |for all conditions and | for all conditions and T0ua x 1.2 pgll Implicit TCreax 1.2 pgll -
GAR031501080601 and flows flows flows for all conditions and flows for all conditions and flows

1.36 X107 kgid 1.36 X107 kg/day + WLA
FQnua x 128 pglL | TQwiasw X 12.9 pgll for 101 09 ay for I%J I:V
7.3 | for all conditions and | for all conditions and EQua x12.9 pgiL Implicit EQrox 12.9 pgll -
flows flows for all conditions and flows for all conditions and flows
1.55 X107 kg/d 1.55 X107 kg/day + WLA
ZQwia % 147 PO | ZQwinew ¥ 14.7 pgll for IOIC“); “ for l%}lgy "
7.4 |for all conditions and | for all conditions and TOu x 14.7 pgll Implicit TCrrata % 14.7 pgll -
flows flows for all conditions and flows for all conditions and flows
-2 -2
EQuin X 166 Pl | EQypiey X 16.6 pgll 1.76[,::(:0:&09.fday 1.76 Xmlor"i%‘jcllgy +WLA
7.5 |for all conditions and | for all conditions and EQua X 16.6 pgiL Implicit EQros X 16.6 pglL -
flows flows for all conditions and flows for all conditions and flows
-2 -2
Sun 1187 poll | SOuamr 187 gt | 19BXI0” kaiday 198 XI0 kolday + WLA
7.6 |for all conditions and | for all conditions and EQua X 18.7 pgll Implicit 5 Qo X 18.7 pgll -
. otal .
flows flows for all conditions and flows for all conditions and flows
B * % J&: Revised Total Maximum Daily Load Evaluation for Two Segments of Buffalo Creek and Tributary to Buffalo Creek

Near Carrollton, Georgia in the Tallapoosa River Basin for Copper
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2.2.2 Naples Bay, Haldeman Creek and Rock Creek TMDL
ligdF P 2P EHE

Naples Bay ~ Haldeman Creek §= Rock Creek *+ 2013 # F] 5 4 i3 4 A 324X 5] »
303(d)/s & p (Florida Department of Environmental Protection,2022) - = i kAR T
AR RN R E - B i%ﬁ.'m?;'%ﬂ »#3 2020 # £ v 5 375,752 4 o
Naples Bay » ¥ % > =3t p & f #7% p > 2020 & 4 v 5 19,115 + - Rock Creek =

TAEINA S At g AT o HIREE IR 7; # % o 7 Haldeman
Creek ej@ v =3t p -g i R o XML P T IERS ’\7F,L ; BR _g i B1 ezt ;Fr;—r;
oo

NaplesBay &= A 4 % A :H S B a B o 50 F % A1 DZ 5
etz o Rock Creek €A > » & X F PP

BN H AT o &S - iE L Sk Haldeman Creek £ K & 7 » > A p I f 278
B @A ERTRT X [t f AT ghi o o Ap i B Ao BI(R 2.2-2)°

Collier County

ROCK CREEK
WBID 3278R3

"% | HALDEMAN CREEK
(LOWER)
WBID 3278R1

NAPLES BAY
(COASTAL SEGMENT)
WBID 3278R4

Naples Bay
Geopolitical Features [ Florida Counties ) Naples Bay WEIDs

Cities

g 34 s
L -

& % &: Final ReportCopper TMDLsReport for Naples Bay, HaldemanCreek and Rock Creek
Bl 2.2-2  Naples Bay % 4p B -k & it 38 & [F]
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2-kH7 22 K TR
KRG bR Rk o e T 0 & R LR A

APEREE T A A BB ¥t SO AR A 2

Pahrd s (CU%) )3 & hsrp (R Ak el 3 278 o iRk 2 B 4

55

Poni & 4 PR F AR BT B 0 4 BRI G LA RSN
AR o
@ Naples Bay S_11#f (73 22) k& - 4p 2% 4 5 L SR A& £ a{e d i) 3

ZORB AR s 1R IR R s T Feh g o7 4 & 3 f83 - Haldeman Creek
fo Rock Creek #_ Il # (/%) k¥ -3 2% @ 2 850§ 2 kB Ed ~ 2 Fm
BB TR ST A B B o ip R B A D 0 1 e LI A
KEARE R A Ramid o FAC., ¥ 62-302.530(23) # ¢ R o g A OKH
(I e 11 2g) endp B 5 3.7 fieic/= (ugll) - 3 #Fuli g @ Bjmsd
Bes Ep R 8y wicsra 2334447 0 AR ETFE Y R THE N 0T

W o

3R F KR

Naples Bay ~Haldeman Creek 4= Rock Creek iz = B -k # B 4= 4t ] T 5 b - B =
% BB (kRG] %5 WBID 3278R) - it & 2009 & » 3% F AL 247 € & Bévis
ARAL - FIP 51 (A7 ™% Naples Bay 28 L iz Bk it L8 > %
# & #74] 4 5 Haldeman Creek(3278R1) ~ Rock Creek (3278R3)4= Naples Bay
(3278R4):e {7 -k F & @] » @ ¥t Haldeman Creek i 3= » I P 3 32 B
A RpAPM AT S FARE 6 BERAALE RS kMR A BEET
7 25 BAZE 1 4F R TR L Pk chh Rock Creek 3% Fskzg il 22 29 Bk A F
REZEAREOBHRA A S5 T 10 B4 7 4 K T2 & {5 & Naples Bay
TR G 444 B A H P 117 BAZE O MR TR 2o g A
54 ik~ o Flt = BokMEIO A 2013 EA ]~ XAEOKMGHE P o
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4.5 d P
(LBES 20k

Naples Bay~Haldeman Creek = Rock Creek -k #8 ¢ I & % st 1 ¥ /35
K BIE By o (e mE RPN e 455 B NPDES MS4 = Hevv 38 ¢ I
o) 4§25 o
(2)2-8L7 % R
Al e
RPN TS AR EE DR RL - BT kX F R
B A IR R LI RSk T o A HA R R Vg K

IR IREF A g o DAY AEIP R G L F PR BN
A fam L B o 22-6~8 71 1345 2022 E A q #F 2 oK E IR R
Bt 0 5 4 F HF & 2019 & ehd I R
# 2.2-6  Naples Bay /& + = 1| # 53t
FLUCCS = Florida Land Use, Cover and Forms Classification System
FLUCCS . . Square o
Code Land Use Classification Kilometers %o of WBID
1100 Residential Low Density 0.30 2%
1200 Residential Medium Density 5.13 39%
1300 Residential High Density 1.11 8%
1000 Urban and Built-Up 2.05 16%
4000 Upland Forest 0.01 0%
5000 Water 3.66 28%
6000 Wetlands 0.77 6%
8000 Transportation, Communication, and Utilities 0.06 0%
13.09 100%

B % % &: Final ReportCopper TMDLsReport for Naples Bay, HaldemanCreek and Rock Creek
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# 2.2-7  Rock Creek 73 4 3 1 #* 23+

FLUCCS = Florida Land Use, Cover and Forms Classification System

1000 Urban and Built-Up 0.76 9%
1200 Residential Medium Density 1.41 16%
1300 Residential High Density 0.78 9%
1000 Urban and Built-Up 2.39 28%
3000 Rangeland 0.05 1%
4000 Upland Forest 0.21 3%
5000 Water 0.34 4%
6000 Wetlands 0.28 3%
8000 Transportation, Communication, and Utilities 2.36 28%
8.58 100%

B % % &: Final ReportCopper TMDLsReport for Naples Bay, HaldemanCreek and Rock Creek

# 2.2-8  Haldeman Creek /i3 4 = % %3+

FLUCCS = Florida Land Use, Cover and Forms Classification System

1200 Residential Medium Density 2.27 32%
1300 Residential High Density 1.45 21%
1000 Urban and Built-Up 1.78 25%
3000 Rangeland 0.02 0%
4000 Upland Forest 0.24 3%
5000 Water 0.47 7%
6000 Wetlands 0.49 7%
7000 Barren Land 0.03 0%
8000 Transportation, Communication, and Utilities 0.24 3%
7.00 100%

B % % &: Final ReportCopper TMDLsReport for Naples Bay, HaldemanCreek and Rock Creek
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B

¥ AT RAEARY o bdedF P BT T FRAH T E L Y >

KEfeR R E oA pAE RFEA Y PRI ERRE T §H AT
BRI g kR AW R gy dORE e Ja i T Ao
o akBY AN T AERT WO RRGERF -

Ch¥

AP OB YA F o BTl o BRI E g (F L
FLACH AT ke F 90 §E MY o HER LR E - 5ol AR
AT B o VA AEY AR F L W AREH 0 LHANE
#% % (Xanthomonas citri subsp. citri) ke § rx1 £ o 4B AR L * 3Ty
B 2 sm (EFp) fofp o ki b ’é'll?% 2005 & @ B 2 i W A <
9026 F R BAEEY &% 0 AZE 50 FF LF o bR R
Fli k2 7 > ERV FiE 540 2 7/20F - Z4c £ 25 - BT L
Hoo blde o FEARLY K 4o » FRFRAF T L 2 AT AR o WA P g ¥ FLELAr
R REAIEIRE & -

D."v-iiﬁ’ﬁ]

RAER G RRA R SR B AR R T > B pE AR
NHEfBA KL ARk U LA ES S (P EL S ) G E o
f1980 & ik ko dx A 1F 5k (CBAF) B~ 1 R B A chz 7 A4
FEARPI ARG BT S BT YR Lk R KR o
FEATAP Rl B RRALD Y T R YL 5% KD

Phssgrpre Pt E A T BBEERER P o
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5TMDL & &
Naples Bay - Haldeman Creek 4= Rock Creek &4 TMDL i3 & & i * k& 3%
_\,L-s e 1E‘-i’r 4 ’Fu.,,‘ qf\lliﬁf'ﬁ—i S /?J ﬁ?,}&)";}. 3 ﬁ'—’}» %ﬁ‘ 37 “g/L E’ﬁ/}é)i&aﬁl §

K E AR R B T A P 2R e

|[marine criterion - maximum exceedance] X 100

maximum exceedance

Mmos IRV E A o Rz By~ 0 2011 £ 31 2020 £ 8 B e
Beyp it 735 ficdp g ¢ Naples Bay «hsr k& 4= = 0.1 I 8.4 pug/L;Rock Creek
shd kR ¢ B 5 014 1 7.03 pg/L ; Haldeman Creek sk & # 5 048 2
238 pg/lL e e T E W T RNREAFERELT L FLENE T B B
TRED AT T * $5758 (Boxand Whisker Plots) & & 7+ #icdg » & ©

AR RN B EY o E LA TRET - EERA O HLE AA
(fences)” - Blent FRh vk E “FRAR > THEFTHRE TRAR o
&R Sy B e A 25E (IQR) 0t T BdEAz & o AR A2 B alidpat
AT R RPN iy 0 om R R B R Re R B AR F e

LI fARRIRE Y Eeh 2P s ¢ A, FRE- EER O HE AR
(fences)” - RWlent F R X E “F AR >THEFTHRE TRAR o
SR Sy B sEe A g (IQR) fht T @ RdEA ko & M2 B endidp it
P AT FREFFN Dy 0 0 AR R BRI R BANR Y E A R
Faneane; 3 AR ERO 2 A e (Q3) 4t 15 Ben IQR ;MR A
NS HEN RO F 2 e 2 2k (Q3) 4t 3 BIQR Y G = Bk
PRSP RREAT A (F 22-9) -

% 2.2-9 PP R 2 bR miE
Inner Upper Outer Upper
Waterbody IQR Fence Fence
Naples Bay 1.96 6.50 9.44
Rock Creek 2.68 7.90 11.92
Haldeman Creek 2.41 9.05 12.67

B % % & Final ReportCopper TMDLsReport for Naples Bay, HaldemanCreek and Rock Creek
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g 2% 4 Naples Bay f- Rock Creek eificdy » ff @ - 25 LRI EAZEE H
oo pu KREY ARRPITIE K E o Flpt R F BT EpORBIF S FRAE KK
BERAVALRE > &% 87 Naples Bay 4= Rock Creek 4 & 3 #-4F & & V1 56%
2 47% o

Naples Bay Percent Reduction

marine criterion (3.7)—maximum exceedence (8.5)
x100] = 56%

maximum exceedence (8.5)

Rock Creek Percent Reduction

marine criterion (3.7)—maximum exceedence (7.0)
x100] = 47%

maximum exceedence 7.0

@ { Haldeman Creek * - %3 6 B @Lip| E42iE 12.67 pg/l - #ikis 2 B
PAE P EFAVALREE  #7 0 ARRE AP B F Bk S iRl e 1162
ug/L - 2% &+ Z % Haldeman Creek ek B |5 68% -

Haldeman Creek Percent Reduction

marine criterion (3.7)—maximum exceedence (11.62)

x100] = 68%

maximum exceedence (11.62)
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6.5 %A

b3t ARG ¢ 2 BRIl B ARER (40T R R) 0 B A MS4 kM

H ﬁﬂ?b%{;j}ﬁ?ﬁ Bk

AR LB EI KRR AR AAREF A R R £

=k

P

i

g Lehdeek o Flpt A% TMDL £ A3+ %

i

FEVGINRS 2 A% MSA 2 LR L0 fie ke 2 FRE A (A fe R e

D

He » I AF bk g o

# 2.2-10

Note: The TMDL target concentration is simply the marine criterion for copper of 3.7 pg/L

NA = Not applicable; margin of safety is implicit.

* The required percent reductions listed in this table represent the reductions from all sources

22-10) > A X 2R BRI FFEFHFSLEFC HEYRFET B VA 0k

Naples Bay, HaldemanCreek and Rock Creek /5 4 & ~ fie % %

TMDL
Target WLA WLA NPDES LA
Waterbody Concentratio | Wastewater Stormwater (%
(WBID) | Parameter n (pg/L) (% reduction) | (% reduction)* | reduction)*
3278R1 Copper 3.7 NA 68% 68%
3278R3 Copper 3.7 NA 47% 47%
3278R4 Copper 3.7 NA 56% 56%

B % % & Final ReportCopper TMDLsReport for Naples Bay, HaldemanCreek and Rock Creek
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2.2.3 Long Island Sound TMDL 4 fiz % i
1igé % R

LA FARE 16000 T2 ® 2 R E AT ERRE 2 LY
% 5 ,g_; M FEFH g |'§mé'1 *‘}i He— R4 o B2 jhi i@ ehep d 3 4 3
tr s ottt R R e BT R e Sy AT ACATERN - £ R o FRAR
ERIZR A b Fe o

1985 & » £ W & A& 2% FF (EPA) &2 & 2 b5 W kg 3£ 3% (CTDEP)
frl U B FER (NYSDEC) & iF fad T £ § /4% 7 , (Long Island Sound
Study, LISS) 3% » » &A7 ~ ERIFIERE § /4 gk ik/e - 1988 & 3 1
§OBHIR B s s B R A 1 E e RN A g gk

FHE T EERT RS (COMP). 23 o bRk feic § &

e

¥

>

g;

5

P\;‘E TN
-5

TE o BPPFER AR Y fp B e

AL EREE FRE Y B]i‘ PR ——4 % MR (¥ T &SRR
RT AL IER ) FHAREF AL APBELLE BRI NLE R o5 R
FFANEGARFPORE R AV F 2L 2EFERF (72197 ) 2B RA
R MERBEPRLRBRANELEFTH o F A -2 AT HRAF RS
RS FERFHFERALEL - FRES - §TBRAR S TARMAS[F o
T AR AERE RS oy F o EBRIBAEFTIRET I EESRT .

1245 CWA % 303(d)(1)(C) i 2 2 EPA F %52 20 ' Fe g s ul7ni ffi 3t
AERBP AU S 0 R E TR TR R o & QAo B IR e e K § R
Pl G Fl4F RAEA TR akdl > F ik A 4] = TMDL(New York State

-

Department of Environmental Conservation,2000) -

20KHE* g 2 K HRE
Xyl ena R~ dg T 2 e DO R e ik R (NYSCRR) #
¢ DO 4p B #28 4f d5rde T
® SANTRIS B F LA E CBIIMEEZ B ¥ DO 2 K 50mg/L .
® SBAE-K#E : ABFTEPHEEZ 5% > DO A 43 5.0mg/L -
® SCHik# @i &* 3%, 74T am4 5> DO % K3 50mg/L -
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O |-k AR NS BEPES R E > DO 7 M 4.0mgl/L o
® SD#p-k# @ i &*34% DO 72 > 3.0mg/L -
@ F B ¥ Long Island Sound -k &8 4 £ 40T & #o% o

# 2.2-11  Long Island Sound e % ' % &% -k %8 & 58

Mile Point
Water Class From | To Description
I 0.0 14.5 | From Battery to Throgs Neck Bridge
SB 14.5 | 23.17 | From Throgs Neck Bridge to Execution Rock
SA 23.17 144 | From Execution Rock to Race

B 5 % J&: A Total Maximum Daily Load Analysis to Achieve Water Quality Standards for Dissolved Oxygen in Long Island Soun

Fooh B2 ks N e R e SEE R IR AT (BRI L) § 22a-426 iF

TSNS T

® SAK kI I ARFTNWHESLFEFHE - AFLENF - FEfosF 0 DO
7 %>t 6.0 mg/L -

® SB#-kiiip %?;,@.?q-.‘:fr BOAFH # (5B 2 1 &g ) DO 3 1t 5.0 mg/L-
® SCHi-ki:p#2 ek kTP e SALSBAK -

® SD#i-ki G LT SBEY b > K F SD A K- K o

B 7 jcsooMenlong Island Sound ¢ %) 613 T i B kg o H P oK) 480 T

WAL SA (A 5 LATR ) EAETRILE L SB & SC ke

3ok ke

1245 1986 & 2000 # § # 1% ipl % % > Long Island Sound ek & -k #8554 1 I
3125 (DO) K 5mg/L criim o o 1089 & g B E 44 § £ i » Agi 500 T
SR (H ) 40%) ik R KA DO ER Mt 3 F A/ o AR E D (b
41987 # ) MAE HerDO LR H 2% 3 1 o /4 U7 ¥k ilad Lh
R24Zpd F ) B 1994 & 0 ivf K 25%hE R B L TAFEP Tt e
QW qeB UL 1992 ko @ R § AL F 303(d)iF 0 TR Ak
figkie s TMDL 42é o
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4.7 %R

<

EFRERE AR FNEDILLF S0 > v RG22 £ 9Ly
R F o F EEERG WAL A A S ERMBEF DA RG] o T
%% TMDL eha & PR E 85 § anf g7 o
BEAR G WA AR F PiEARY 2 w0 MAEE S o e kB¢ T A MG R
FRARFIEP AR RA o MEFF FRITDT S 0 R R R 65

13

~

N f - aﬁa&éi:%ggaﬁ’gﬂ¢—%&%%&wﬂ
o el Kl enja ke L 2 BRI EE AR Goo R ? B(%#H 1-11)
i#xﬁdﬁb‘- Bk s p R R e GV ap s R (ArBl 2.2-3)0d 3 H A
Ffer o PRERF ILELS ZAEfrd Ko B2 K WARPLEFHFHE L &P

AR o BlAe TR LT AR~ o B2 R R S R F - A
ﬁﬁﬁﬁioﬁﬂéﬁﬁi%ﬁ% ~@%*“T~%%i%@ﬁ@ﬁﬁ%%%°
tERag AN R SR e 3 m%ﬁ“'%ﬁ%i@ﬁ%ﬁﬂﬁﬁo

) %

Management Zones

¢

=

B & %k A Total Maximum Daily Load Analysis to Achieve Water Quality Standards for Dissolved Oxygen in Long Island Soun

® 2.2-3 > Long Island Sound ;i 32 § ]
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OLEY
£ 5 LISS ¢ 54 - CTDEP fv NYSDEC fcf 1 kA if & § /44

8IS SR R D Fefed $ Rk B e ik £ ok R -

WIF SRR R AR Vet ke R oo B R 1993 & Rufs A2

HAP TR HN LRG> B E fo TOC kA (¥ 5% 15mg/l)
B3t 1990 # Rl R UBEBE BRBORARNE FRIE - 2R
ﬁ%%%ﬁ@%%%zzﬂwﬁ’d%?ﬁ%Wﬁ%ﬁﬁéégﬁ%ﬁa

WMAF o QBRI N § i nT3%  TE £ 380 R -

(2) #8635 % R
RBRA AL R KA EA LR M TR U g o BB
TRt e @ HERTE M

&

R D Lol G BN hE b ki |

fed FenF e REP R KERE &k §AREEY 144 FHF (o

2.2-12)
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4. 2.2-12  Long Island Sound ;5 % hi= & & %

Nonpoint Sources Point Sources

Zone

Pre-Colonial | Terrestrial | Atmospheric Total* WWTP CS0O Total® Total Load"
1 991.3 256.1 604.7 1852.1 | 1242.6 0.0 1242.6 3094.7
2 1158.6 479.5 835.1 2473.2 | 2805.0 0.0 2805.0 5278.2
3 408.0 235.5 355.7 999.2 | 2103.3 0.0 2103.3 3102.5
4 808.2 305.7 538.0 1651.9 | 1668.6 0.0 1668.6 3320.5
5 179.1 121.2 174.3 474.6 947.9 0.0 947.9 1422.5
6 195.9 146.8 202.2 544.9 | 1108.0 0.0 1108.0 1652.9
7 43.5 68.7 77.3 189.5 837.0 0.0 837.0 1026.5
8 N/A N/A N/A N/A | 17502.0 | 578.5 | 18080.5 18080.5
9 N/A N/A N/A N/A | 9103.0 3141 9417.1 9417.1
10 81.9 84.2 108.6 274.7 484.0 0.0 484.0 758.7
11-west 104.0 133.5 155.2 392.7 191.0 0.0 191.0 583.7
11-east 9.1 11.6 13.5 34.2 13.9 0.0 13.9 48.1
12 1785.8 0.0 3699.2 5485.0 0.0 0.0 0.0 5485.0
Total 5765.4 1842.8 6763.8 14372.0 | 38006.3 | 892.6 | 38898.9 53270.9
* The sum of Pre-Colonial, Terrestrial, and Atmospheric nitrogen delivered from the watershed.
b The sum of Wastewater Treatment Plants (WWTPF) and Combined Sewer Overflows (CS0).
© The sum of Nonpoint Sources and Point Sources of total nitrogen.

) 5 %&: A Total Maximum Daily Load Analysis to Achieve Water Quality Standards for Dissolved Oxygen in Long Island Soun

5TMDL # %2 5% & 4
£ 5 ABSHTMDL 5 LA 2 % > SR EZ T RVIFH T 7
Pz FRT 0 TR R P LELR G VR 10%5 A8 2 & K.
FTHERILEAR AP TMDL X %9 > 37 2T iy df
fA R BRI S A BB B g T gl e 2 TR 1997
Ei1%9ﬁ4®ﬁmﬁmlbwgﬁwwémoﬁ%ﬁ%ﬂ?@%%’w%ﬂ
B2V EBe 2 A WLA P a5 R ade fuadvk B sv— 9 % 15.37 mg TN/L »
<ﬁ@ﬁ%ﬁﬁﬁﬁgawwi ﬁG&W@ow?iiﬁﬁiﬁﬁﬁﬁﬁﬁﬂﬁi
AP RERL R REZ RN FERG LR 0 FEE T R KA
g fe s PAERARY R ARETRIECHINE BB ORLEPE Ak
%ﬁ%ﬁ@ﬁﬂioiﬁ%@ﬁﬂ4@?%ﬁ%&ﬁ’iﬂ%%%ﬁ%ﬁDO&
LI%RFRFTHFAR A ERATEFT PRV FIEELRP LT IR £

2T ET hER SN s FIL TP R F BRSO B
3]

NI LS A P TN B SO R 10 S g TR
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# 2.2-13

Long Island Sound /5 4 & %~ fic % %

Edge of Edae of Sound Long Island Baseline TMDL Load
Management Sound Tgl‘i‘lDL Load Sound Nitrogen Load Red_uctmn for
Zone Baseline Reduction for Transport Equalized to Nitrogen
Nitrogen Nitrogen Efficiency DO Impact Equalized to
Load” Factor DO Impact
Connecticut
Zone 1 1499 854 0.17 253 144
Zone 2 3285 1904 0.20 664 385
Zone 3 2339 1397 0.55 1291 771
Zone 4 1975 1137 0.62 1228 707
Zone 5 1069 634 0.79 847 502
Zone 6 1255 743 0.93 1163 689
Subtotal 11422 6669 5447 3198
Percent 58.4 58.7
New York
Zone 7 906 530 0.83 748 438
Zone 8 18081 10577 0.21 3797 2221
Zone 9 9417 5509 0.1 1026 600
Zone 10 568 332 1.00 568 332
Zone 11-west 325 190 0.94 304 178
Zone 11-east 26 15 0.55 14 8
Subtotal 29323 17153 6458 3778
Percent 58.5 58.5
TOTAL 40745 23822 11905 6976
PERCENT 58.5 58.6
REDUCTION

listed in Table 1.

* The baseline is composed of the terrestrial nonpoint source runoff plus the point source contribution

® % %&: A Total Maximum Daily Load Analysis to Achieve Water Quality Standards for Dissolved Oxygen in Long Island Soun
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E | #t4giksic (m?s) 10~100
Kg |~ feiadic (L/g) 40
% 3.2-2 ﬁ’;;‘ﬁﬁ?\iiﬁi‘}ﬁ%fi
T o FoR R Bk Bk | 4 (mglL)
+ 5 kR 0.53 cms 0.019
105/04/09
T BRI om 0.043
+ 5 ~ 3 i 0.53 cms 0.015
@ 8 105/08/03
T “ AR om 0.032
L ~ 3 0.53 cms 0.014
106/04/07
=5 R om 0.071
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4323 iAo kEL i FE

105/08/03 106/04/07
o Q Cu Q Cu
(CMD) | (kg/day) | (CMD) | (kg/day)
ATEL IR K 4320.0 0.475 4320.0 0.475
WARERE K 30672.0 0.564 30672.0 0.564
K 184896.0 | 11.279 | 112320.0 | 11.681
FRER R oK 5529.6 0.033 5529.6 0.033

= 1‘% T M= AECK | 41616 0.077 4161.6 0.077

HRER R K 6912.0 | 0.180 | 6912.0 | 0.180
ki TR 3456.0 | 0.691 | 3456.0 | 0.691
ki E ok 691.2 0.007 691.2 0.007
Ty ek 20448.0 | 0.258 | 20448.0 | 0.258
HFFEK 11836.8 | 0.218 | 11836.8 | 0.218
bR Bk 3369.6 - 3369.6 -

T S EAR T K 2332.8 0.490 2332.8 0.490
iR IEGe Y EiR) 183168.0 | 0.733 | 173664.0 | 0.868

BRI T KT 10182.9 - 10182.9 -

2 IR B8 E R 7677.3 5.251 5677.5 3.260

BB L A BUE R 69984.0 9.240 93312.0 | 12.587

R g 1296.0 - 1296.0 -

E ML TR Ak | 26024 | 1179 | 9253 | 0.153

R S Bk 3689 | 0082 | 8640 | 0203
*®AHT P 0k | 17280 | 0413 | 8640 | 0454
Rk 13824.0 | 0.843 | 13824.0 | 1.023

AR S & 2 9504.0 2.466 6912.0 5.962

P ERK 3456.0 | 0.066 864.0 0.037

LEAERK 78624.0 | 1.179 | 51840.0 | 4.873

NS Rl 5184.0 | 0.016 | 17280 | 0.007
A Rk 5184.0 | 0.041 | 5184.0 | 0.041

RN 335232 | 10.392 | 33523.2 | 10.392

S PRI SRR Rk b 0 106 £ RFIT £ S ARE AR S F YR

59

d0i:10.6342/NTU202500665



SKFELELE B RERSS

AP RBEEAMG AT 2 ELEBLTHS I £ 2Rk E
Bz Ei o BT BT g R RFRCEURAE SS kR AR AR M Sl(h

AT BCEY ~ R R Vs~ s il Kd) 0 T B HC R E S R -

AL ETRET RB LA ITL R EN A E R 105£8 7 39 ~106 £
47 7T pE2E B BEY FLHEG RABREAS S PSS 4-F 3.2-3-3.2-4
2 4 3.2-4 #5F o

105 & 8 " 3 p 4r&r SSph Thd(R)~ w5 0.96 ~ 0.96 ; 2| % ik #(R2)» | &
0.92 093 ; T35 4 % (MAPE)A & 5 22% ~ 11% - 106 # 4 * 7 p 42 SS
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p g 5B o R Be(R) | ) ik #(RY)
(MAPE)
4 0.96 0.92 22%( & =3 R
105/08/03 i :
SS 0.96 0.93 11%(if 2 g Rl)
i 0.94 0.89 27%( & 7277 7))
106/04/07
SS 0.98 0.97 22%( & 777 7))
1.R>0.6 ~ R?>>0.8 & MAPE<50%F » VAL 2 Wt S & F e L r'g BABRE I o

2T AR Aor BHORE SRR EARB L] L1 & Fe

3. T4 ¥ e %4 (MAPE)®]
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£ (Margin Of Safety) 2 £ ;" & &
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TIFFPRE > 2

PR R A
2 (Qso) = K %
EPBARPRTIEE R LRI TR L E £ LT T

N N BT P
MzgnE ATy

+ 5 3.39kg/day ~ * 4§ iEAf 2

~

x(1-% 244§ %)

S F TN

+ B g
"B

=

T N LA

3-8 5%

o N e

= 9.20kg/day ~ = SUEA

12+ 5 16.28kg/day ~ ST AR 5 26.97kglday ~ 5 Rl < Af e b 5 30.71kg/day
T EH SRk 42-1 9 o
% 4-2'1 -r-/rl Q80 /)I B J—l ; );‘ 4
kR - . . , S
M IR SE S s ARV | R F ol
R AR RS i
(mg/L) (kg/day) (kg/day) (kg/day)
*H i 1.37 74% 1.76 1.76
& LA 1.27 74% 1.63 3.39
* i 4.53 74% 5.82 9.20
5 aongp | 003 Mol 6.7 90% 7.07 16.28
BT 10.13 90% 10.69 26.97
7 A 3.54 90% 3.74 30.71
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