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Creation of EPA and Clean Water Act of 1972

 EPA was established on December 2, 1970
to consolidate federal environmental activities

* In 1972 the Clean Water Act (CWA) was
passed by congress to restore and maintain
the chemical, physical, and biological integrity
of the nation's waters by preventing point and
nonpoint pollution sources

19729 AA| EPA ¥ g2 & 73

® EPAZR 1970 12929 AAH oo RE B3] wele] Fels ojdifels d g
AR vjdQggRrl, He) AEG 2E o) 87 9102 o¢y #&, Ha Ag 22
HEelof @icte 4 ¥ FAH QA 4F FYQ.

® T & A3(Clean Water Act-o]3HCWAR ¥)219724 2)FoA gle Fopsioy,

B e Tz gede 28 AFfors 4oz 89 @ B4 B4 A7 az
e o glon, o)) WAL £d e¢e] WS E SR RAAA opd F, A
24 87 He 28 A @A 4388 Fa ol :=Ase 39

#32: EPA 1070 IZN 2 S SR G5 4%
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Impaired Water Bodies

* Under section 303(d) of the Clean Water
Act, states, territories, and authorized
tribes are required to develop lists of
impaired waters.

« The law requires that these jurisdictions
develop Total Maximum Daily Loads
(TMDLs) for these waters

°r3te FHEE7D

® 2 E AHCWAY 303(dFe oA ZF(EM), I g =&
H A9 AFQNEZ ¥E 29 £= &49 E #3 F29] g2
E 498 AL 9.

® clst #AF YA FAY YLz APHE Agdez &4 =
E 29dES] 19 F It a3,

Total Maximum Daily Loads (¢]& €.9.¢.9)
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What is a TMDL?

What is a TMDLs
+ A Total Maximum Daily Load, or TMDL, is * The TMDL calculation is:
a calculation of the maximum amount of a
pollutant that a waterbody can receive and * TMDL = WLA + LA + MOS
still safely r:neet water quality standtard.s where WLA is the sum of wasteload
+ Water quality standards address drinking allocations (point sources), LA is the sum of
as well as fishing, swimming, wildlife load allocations (nonpoint sources and
habitat, shellfish harvesting background), and MOS is the margin of
safety.
TMDLso] &7 299 9 19 F5F(TMDL)ol & ?
g0 44 718 FANA VEHVAE Polgd 4 UE FY 2@ (What is a TMDL? )
539 4& A% 1 ® TMDLS MSHHAL
@ o] A BiF == TMDLL A3 <AsA +4 7|5& & ¢ Tum_jwu *-LAf MOS Al
= © sqe 9w Bae Hd B9 A WLAE "7 25 0&3(171 824 M4A)
= LAE 3457 e N EEA SRS LAA.
o suo mEAZE AU HFE TARINAG Arsd MOSE BIISGTLAR LS ENIG CHETAES.
93 GA7} e BE TH
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TMDL Target Load

» Should account for
— future growth
— Seasonal Variability
— Annual Rainfall variability

Streams and Rivers Lakes Estuaries
Agriculture Agriculture Urban Runof f
Point Sources Point Sources Point Sources

Habitat Modification Urban Runoff Agriculture

EPA Fact sheet Mo, B41-F-36-0044

H.9.9.99 3334 % 5%
o s A AN T

— 7] A future growth
— AABH(AFA)FFI A A seasonal variability
— AR F(HAFA)2] A A annual rainfall variability

7ol 3389 Y Streams and Rivers  E<Flakes AT friEastuaries

HET wHET EAFas

< Page Nog »
L ER S LS LEE S
L & EAFFF FUEF
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Who develops TMDLs

« State Environmental Agencies

— Could be done through contracting other
entities (e.g. Universities, Local non-
governmental groups, consulting firms)

+ EPA Ultimately approves both TMDL and

Implementation plan

7} TMDLsE o|&1 UYZ7?

& = 7&'?-&%2] ﬂ';ﬁ 7]‘?‘5:&11& Environmental Agencies

- @ o F§ RofuE ditn, AY9 vAHRLE A 2 4EF
A Boll GJste) Sqsen,

® EPAE F33 22 TMDLY HHAE F& 37

EPf Ultimately approves both TMDL and Impementation plan,

#32: EPA:-19701 12828 HIRERMUEHNANEDN
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TMDL Development Process

» Stakeholder involvement and public
participation

» Watershed characterization

* Linkage analysis (Loading capacity)

+ Allocation Analysis (WLA and LA)

» Development of TMDL and submission to
EPA

S0l Mali7iR| 27

Tﬁ BIOLOGICAL & AGRICULT|
AlM | ENGINEERN
U i ER

Watershed Characterization

« Compile and analyze watershed and waterbody data (e.g., GIS,
in-stream monitoring, weather).

|+ Characterize in-stream conditions and impairments.

'+ Gain basic understanding of waterbody and watershed
characteristics affecting impairment.

+ |dentify WQS and other TMDL targets.
+ |dentify potential sources.

V

H. 4. 9. 49 TARF

@ ojFZAtA e HFF 7T Y.

® 4 43

@ IZFA EY (15 248 +£F)

@ g A A LFAF-FF vF4 LEAHAM TAE 2F5d
dk EA(WLA & LA )

@ TMDLS] 73} EPAC e =

99 54

@ A EF3 F9e £43a, HH.(GIS Al2" oA 7FE53)

@ 75§ =T Fojo] B

@ 72 AA EF(FANY 712 HQ o)}t &4 FFE FlAE /9
3 §4& ¥t

® WQS ¥ 71} TMDL & ¥

® FAAH 828 4
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Linkage Analysis (Modeling)

+ Select and apply approach to establish a link between pollutant
loading and water quality.

+ Estimate existing source loads.
+ Calculate allowable loading capacity.

|

S0l Mali7ER] 29
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Allocation Analysis (Modeling)

+ Select appropriate level (geographic, temporal and source) for
allocations for successful implementation.

+ Evaluate allocation scenarios representing different combinations
of load reductions (WLAs and LAs).

+ Select most appropriate and feasible allocation scenario.

2d3E 8 94 4

AR 8FE Adstes 94 €4
@ cHES Pt £49 dZnE #HT + e THE A9t
® j: 29449 »53& 14

@ & JIed LAEF IS

2d3E T8 €3F 4
3% ¥4
® dFAHoR £3 15 AAY oPAE AFFHFAH Sy o
WY FAY 54E 133t
® (WLAs® LAsE #I3ted) 29 #4E A¢ & ¥ €87 A

& Hrt
@ 1 AAda ted §F A E AH.
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Report and Submittal

* Prepare TMDL report.

+ Document all re uired elements of a TMDL.

Note that public participation is required at each step

S0l Mali7iRl 31
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TMDL Example: Upper Trinity Bacteria

Range of
No. of Samples Measured Geometric

(02/2001- E. coli Conc, Mean

AU Station ID Location 11/2008) (MPN/100mL) (MPN/100mL)
0805_04 10037 Mockinglird Ln./ Dallas Co. 75 12 = 24,200 224
ofos_o3 10034 South Loop 12/ Dallas Co. il 17 = 30,700 384
0805_06 10032 Daonwdy Ferry Rd./ Dallas Co. 13 1 -g980 85
10930 Belt Line Rd./ Dallas Co. Ga 3 — 1540 54

oBo5_00

o 73 8- 1540 59

o8o5_o2 10025 Downstream of SH 24/ Kaufman 82 2 - 4840 i
Co.
ofos_o1k 10024 Near FM 85/ Henderson Co. 6 8-7M0 56
0B05_05"

Routine sampling shows impaired segments

HiuA 8 AS(LE)

® oY FFRIAM A4 Prepare TMDL report
® 21AdE TMDLY RE 847 3 =Hojof g
@ FAFA(FYA) M M g & 3

5o #7189 SAFEERE, FLAZE)

Note that public participation is required at each step.

AU

0805-04

Hdod A& : Askg AAY g o}
RANGE
STATIONID |LOCATION  |NO.OF SAMPLE
ARapdr e 484z Agu
10837 pockingaird 75 |12-24-200
clSER A

= GEOMETRIC MEAN

(8434 JEPe] &48 22L& Ed9F)

g

224
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Watershed of impaired segments

a o

E ey ies

Al |
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ntsources (WLA)

iy of Fort Waarth Willage Creek WAFTY y
THA Coras ol Rygional WATS \1

oy o Das Lo WNTE
L1 stershed boundary

WNTF drcngs

| B

'I'H_I— - ;i

5 115 Hmles

Figure A-2. Upper Trinity River and major tributares showing large wastewater treatment facilities

and study area

FEHo2 BAA B9 A= #9

A2 499 Point Sources (WLA)

(294€o] FA S48 %)
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Non-point Source (LA)

Estimated Daily
Estimated No. Estimated Numbe: of Fecal Coliform Production
AU of Households " Dogs and Cats (billion organisms) ©
Dogs Cats Dogs Cats Total
oBo5_o04 | 94475 59,709 67,361 197,038 36,375 233,413
obos_o03 | 93,765 59,259 66,854 195,556 36,101 231,657

12005 NCTCOG population district-based estimate
b 2008 AVMA national per-household estimate: 0.632 dogs; 0.713 cats
¢ Schueler (2000) estimated fecal eoliform load per animal per day at 3.3 x 109 dogs and 5.4 x 108 cats

ENGINEER N
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Linkage Analysis

E. coll (MPN / day)

1E+S

1Bsid

1E+13

1E#2

Highet Mid-Pange Lowest
Flow Flow Flow
———
B S
L Fee Y % A% o L T LY s 0%
Fercent of days Mow exoeeded
=—(805_04 Inket —(E05_04 Outlet (DB0S_03 Inlet) —E00_03 Outiet

Figure 7.

Load duration curves for the inlets and outlets of 0805_04 and 0805_03.

H) H 2 ¥4 9 Non-point Source (LA)
(24 AHAA 3 hFF RollA L3 L84

Fa Ae A% FAAY.

AU Estimate No. Estimated MNumber of Estimated Daily Fecal Coliform Production
of House bolders: Doy and cats (Billion crgamism)
— Duogs Cats Daogs Cats Total
H A 50,708 67,361 197 038 48,375 233,413
0E05-03 8,783 30,280 06,854 195,336 46,101 231,857

a. 2005 = WAL B OF(LeR) QTE FlEe @ $4A
b, 20089 T oA YA FAHFE AdF A0.632)9 1%Fe|(0.713)
e, 2000d EF WF, FTE 10k ely
109(dogs)®} 5.4 X 108(cats)

WAste HAvS vjdEdAN WdHE #3383 X

EEIUHET: Y79 79 (29) 5 F4 0805-045} 0805-38] o) EA,
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Margin of Safety (MOS)

The explicit MOS is computed as 5 percent of the allowable loading entering each AU. This
is expressed in the following equation:

MOS = 0.05 * (TMDL - LAusL)
Where:
TMDL = total maximum allowable load
LAyg, = upstream load allocations entering AU

ENGINEER N

BIOLOGICAL & AGRICULTURAL
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All loads expressed as Billion MPN/day

Final TMDL allocations

ol dE 5859 ¥E&Margin of Safety(MOS)

L REENFSFA(TMDL)E & 2933 AR v w4, 4& %
Aoz ¥79.

MOS=0.05(TMDL - LAusl)
L9 ==0.05(5 7158 1¥d Huxe 24 o©

Hlegr-HAAFLETAA A L8 HAHA Y FF0KRE)

Where: TMDL=Total maximum allowed load.

LAusl=upstream load allowcations entering ALL

AU TMDL® WLA e WLA g LA® MOS
oflos_o4 22,890 16.57 1,480 21,310 78.79
o805_o3 25,640 495.96 2,123 22, 137.8

3 ‘I\M\.\-\,\-n.' = WIAWA\W + Future Growth

PLA =LA + LAys

% TMDL @33
Al loads expressed ss Blion MPN/ny, 2] E7|E 109G = E 7] mpN/day.
AU TMOL n WLA ww'TFa Wisw LA B MOS
08004 22690 1657 L1480 23,310 78.70
0&05_03 25.640 495.08 2123 22800 137.8

a. WLAWTF=WLA WWTF + Future Growth

b. LA=LAAU +LAUSL
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TMDL I-Plan

"“TMDL IMPLEMENTATION: LESSONS
LEARNED

« Addresses:

— Wastewater Treatment Plants

— Sanitary Sewer Systems

— Liquid Waste Management

— Stormwater Management (LID/GI)
— Pets, Feral Hogs, Livestock

— On-Site Sewage Facility (OSSF)

Adopted 12/11/2013 AL | T ow, | RS

| —— :—g‘w. -
1-Plan TMDL(H 80| 8738 T2 A0 22PN 2 uX5F)
TMDL Ag-1.(4E°] 873 =49 &€ 19) o] 48 : AHFE ANY

» Addresses: %Lé] 'E'H.

~Wastewater treatment Plants#| =3 2] F%
==Sanitary Sewer Systems 3’] ‘*ﬂ a E‘E'—] 7&]‘ f\]-’f‘-@
—Liquid Waste Management =& 24¥|7] #g]
—Stormwater Management(LID/GD) &5~

—Pets, Feral Hogs, Livestock o] 455, oF4=HA], 715
—On-site Sewage Faclity (0SSF).28 # 2] A] 4

A x4te] Watershed& dvshe viirE=e 25 H5A.
#iF 4 59 dF, §56 FREA

EEAEIHY 12/11/2019
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‘s .= g
3 g
2 g Eg‘ o - T .
]
" 2 2 &2 % g . g g
g E 4 r B R 8] = - =F g i E; i
5 I 3 a 8 ¢ z 5 £ o = - 8 3 A - i
: Cigibilis 35283538 § 14 s 5 1 5 & §2 : 3 .
] :‘-Egc-?_udx o8 =2 § =% 2 5 e 2 E 5 viggfg £ < % g
= ¢ @ S == g 4 552 g 2 4 % £ 8 PO v ¢ = Sy E 2 § 4 £ =
i (15375830, 5 0531 SRR EERERR EEEERE
Four - w0 & - e ;o2 = o - - : k] - | 3 i
i‘ﬁﬁ‘éﬁégégaﬁéﬁzgg;é §§§Eg§,§~%§aé§ggagiéz
< = g g = S A LEELZE xE = A = ¢ ; W gl g z = b
s 23325125 562225331 SR ERERR LEEEEER
S ¥4 &5 2 8B g5 EB L2888 32 F B & Factor 1 38 ¢ 2 2 8533 & @ : s 5 X
Characteristic 2 S SCc EES==Zz3ZE55 & & ¢ 3 Pezine Facierd!
Point Sources Present?! ¥ N YNNDNTYNDNTY Y YNYNTYN Watershed Strategy-
Loint Sowres Breseart ¥ NYNNNYDNNY Y YNYNYN Inploamamblion P DL DL
Point Source Dominated?’ 50050 N N N NNYNNN N YNYNTYN Workphe (WP), TMDLuetin [ P [P 1P L [P TMDL P TMDL [P WP TMDL TMDL pur g TMDL SIS
(TMDL), or Swmemary
Targeted Cawses of Impairment Tesplensestation Strategy (S15)
Nllﬂ'ltll_l_fs X X E X X TMDL development method:
Toxic Chemicals X X X X M""";"""‘*l qw"":] M m' M m' m' M LD m' Eq Sm M @' E M @' M S
Sediment/Solids (TSS, eic) X X X X X X Starmstatissical metbods)
Bactena X X X - Fusdmg X X X X X X X X X X X X X X X
Low DO x x x X Apmyhmsl‘h\nh“ X X X X X X X X X X X X X X
Solid Waste x P stone e dering X X X X X X X X X x X X X X
PH b4 Staleholder Intere st Tevolvement i X x X X X X b x X X
Amnii x x Tasgeted lplenentaton X X X X X X X X X X
Staged/Phased Implementation X X X X X X X X X
Elevated Temperature * * - - OureachEducational Activitis X X X X X X X X X
Reductions Called For® Monitonng or other Spatial Data % % e X
<25% X X X X used to ldentify Pollution Sources
2550% X X X X X X X X X X _Lesdurbip Stnscture ® ® ® b = = -
51-75% X X X Powt Sowrce Interestimolvement X X X X X
>75% X X X X X

A=ge] B719 4 FHAEMAR SraFde FA. A=) B7)1€ 4 FHEMLR 39 HA.

HA|1ZE oA JHE FAATAF) AEEY @ BEA dgolg u|A|1ZE oM GQJE FAA(7AF) A9EY @ e goje}
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L] 8
a4 ... 1 13 i : Lessons Learned
282 g8 % F EZoFE ., ¢ 38 I
i Pl 0 o3 gyaido; §o1%s
; 31 3 P i, 1z 71 ; .
: % 3 : E 1 3 piRil s 3 14 g S * One size Implementation Plan does not fit
[ I £ i e235 1 2 ¥ 0§ 1 &
. al
T — . — - — « Any Watershed Plan could work not only I-
i:::d(nwn(:uhdanhtﬂr - : - - 5 Plans

of TMDL
Water Quakty Trading X P

s Fs » Developing I-Plan at the same time as

Lack of data (M=momtonng data to

s - e TMDL guarantees continued stakeholder

reevaluate watershed models)
Loss of Funding X X X X

e > involvement
Leadesshup Structure X
Soam of the 1cience x

g aE

Jn

A= ®719 &4 FR@EMLR ST B, ]

A FA SAE FANATAT) A9EH @ Ged doje ® UHs 4ol BT A% 2EAAA 2E.
® ST ¥ FYARIE Shte APAYoRE HAY + WU

@ 7j¥1-Plane TMDL2| o|#|BALAre] A £2<Q] Fej7z} B4,
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Lessons Learned (Continued)

* The existence of watershed activist/interest
group promoted implementation.

* Aresponsible party or eantit¥| to execute and
track implementation kept the project on
target.

» Adequate resources were necessary.

— Funding needed to implement corrective actions
and to monitor progress.

— Human resources to educate stakeholders, to
manage the project, and to implement corrective
actions.

S0l M7 45
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Successful case studies

Idaho: Raft River bacteria

349 cfu/100 mL > limit (126
cfu/100 mL)

BMPs: livestock access controls,
conservation cover crops, contour
farming practices, water and
sediment control basins, nutrient
management plans and relocation
of corrals.

Results:123 cfu/100 mL<limit (126
cfu/100 mL) after 8 years

HE5d nEFEAS)

@ 99 |F7Y BATDAE] ALY SAA4 9.
@ A 3 SA e 29 A8 dF JFJo= o] Z=24
Ex 554 ITE F AL
@ FET Ade] oy
- EUEHPY Aga FYI dHde date] 283,
- QAHAYL o3 FAMAEE A{FAZE BT o2, ZRAEE
#5tn AT AAEFE e J149E S8l

QA At A

@ Idaho: Raft River Bacteria o}e|tb& (M) A=EFH A&

@ cfu : P|BETAM M Fol AFHLRE 244 <AH(DH)
HZEF : 349cfu / 100mL > 71& 126cfu/100mL B} E3H&

® BMPs : d 3 #3271 (Best Management Practices)
718 A #e, THEEZ AN, AFY 54 JHE B9,
A4 7€ i A8 F.

@ 23 : AF 8dF HZE o
123 cfu/100mL<limit(126cfu/100mL)E 7|23 o2 &4 S
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Successful case studies

+ Washington: Dungeness River
(Bacteria)

» Failing septic systems and
inadequate management of
livestock and pet wastes

« BMPs: fencing, riparian
restoration, pasture management,
and manure storage, repair and
maintenance to OSSF, education
to Pet and livestock owners.

+ Results: 65% reduction in bacteria

SO Mali7iR| 47
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Rain garden-bioretention
areas

Porous pavements
Green roofs
Rainwater harvesting

Wrater o on-ide npbevalon

HFH A A7

@ SHHEF: dAYZ=THAT)
@ Az AN2gd 715, oY FE HU|EY FHES de 4
® BMPs : 3 &#2]7]H(Best Management Practices)
<EE, FEE5Y, 5349y, £x34%, sirAdeY fFARS, 715
A2FFEE dALE g 715 € ogFE B s
@ 23} v E|o}A|Eol66%H .

EAA ] HE #2]71™(319 AYAT)

@ Rain garden-bioretenticn areas
HERYL-ASHPELFA

O3dE A E2ER

JEAASAR
@ Fainwater harvesting

HE#e
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Rain Garden (Bioretention) Volume Reduction

40000 o
III ll||||l||l|lI-.ll]lllllll I|
35000 F1
) 2
; ;
s r
g :
H :
: L, ™
h&f’ \'C’ q)'c’ \'\'-)’ “}'i” -{C’ ,‘\::- ‘1:\'& "‘5\ Y \'\\ \:\- 4::\ ,\\'\; \'\-
I R R
Winflow (gallons) @ Outflow (gallons) W Rainfall
NEAAAEZ/AD) $FIZNFAE

BT 45.52%
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rmeable Pavement

Outflow
Contaminant (mg) % reduction
94070 20268 78%

NH4 15102 5192 66%
TKN 177932 63353 64%
S

Paver blocks
Porous asphalt

Orthophosphate 3190 2056 36%

Total Phosphorus 9082 5320 41%
2020645 341401 83%

Turf Paver Expanded shale mix

(2@)%31% Fa A5 2R F3(E0] IF 7158 E2XF)
Contamination2.%  inflow(mg}¥%  outflow(mg)fF# %reduction i Paver blocks
NO3 94070 20268 78% ERER Porous concrete

o34 (SE) AT E
NH4 15102 5192 66% Porous asphalt
qF (&) olgE
TKN 177932 63353 64%
Turf Paver Expanded shale mix

Orthophosphate 3190 2066 36% FoA g 98 (R a9 2
Total phosphrus 9082 5320 41%

TSS 2020645 341401 83%
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Results: Volume

iﬁ‘||l| |'|II‘||1”'|1|||||||I' '”II,

Runoff in inches
&
- Rainfall in inches

S0 Mali7iR 53

BIOLOGICAL & AGRICULTURAL
Al |§

ENGINEER N

Volume Reduction Rates

PICP Pervious Grass Pavers | Gravel
Concrete Pavers

Reduction 74%
Rate

23 &FE3D

ANEE: 201349 3¥119-2014 119 2347}1A.
¢1A 992 AR,

£F(37) F2E

Ford 23 TyadeE Ao Apzhy G
Reduction Rate 71% 74% T8% 93%
TEHE
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Green Roonfs

Grass Pave
% reduction % reduction
221.98 857.55 -286% 654.27 -195%
27207 173.43 36% 60.64 78%
TKN 2327 .54 176051 24% 10233 56%
Orthophosphate 2.46 12.08 -391% 20.84 ~T4T%
Total Phosphorus 53.66 85.37 -59% 107.87 -101%
TSS 59833.46 9648.71 84% 32306 48%
TSS Reduction in Per Conc: 57%
in Gravel pavers: 48%
A3 $4E04 Aed A%
- LIS 221.98 BST.55 =286% 654.27 =195%
stEye} 222.07 173.43 I5% 60.64 8%
#7484 232754 1760.51  24% 1023.3 56%
SE2EMY 246 12.08  -391% 20.84 -T47%
LAl 03.66 B8b.37 -50% 107.87 =-101%
PHEd 59833.46 0648.71  84% 32306 48%
BE5E3 7H4 in Per Conc: 57%
In Gravel pavers:48%AgEAs)
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Volume Reduction

:
| Date  JI-ICH) gals gals % gals % gals %
zizEnz R 13.04 867 3351% 840 35 58% 862 33.90%

Geen Roof Substrate

261 39.13 567 34.40% 2313 40.89% 28.15 28.06%
0.39 0.00 0.00 0.00% 0.00 0.00% 0.00 0.00%
09 8.40 5.13 38.93% 5.19 38.24% 218 74.05%
0.41 0.00 0.00 0.00% 0.00 0.00% 0.00 0.00%
0.37 0.00 0.00 0.00% 0.00 0.00% 0.00 0.00%
167 18.74 7.02 64.38% 1251 36.53% 6.31 67.99%
084 27 0.00 100.00% 0.00 100.00% 0.00 100.00%
0.84 351 1.30 62.96% 1.29 63 25% 1.20 63.11%
[GE | 046 0.00 0.00 0.00% 0.00 0.00% 0.00 0.00%
087 6.96 0.70 £3.94% 0.00 100.00% 1.18 83.05%
025 0.00 0.00 0.00% 0.00 0.00% 0.00 0.00%
[HHE 1% 2481 562 77.16% 263 89.31% 732 70.26%
[05i22113 L] 4.25 010 97 6% 0.00 0.00% 0.36 91.53%
0.45 0.00 0.00 0.00% 0.00 0.00% 0.00 0.00%
[CIIGEN | 1.08 7.73 242 68.69% 1.18 84.73% 067 91.33%
067 0.80 0.00 100.00% 0.00 100.00% 0.00 100.00%
072 1.72 0.00 100.00% 0.00 100.00% 030 8253%
1.12 9.27 4.07 56.00% 1.60 B274% 286 69.19%
0356 0.00 0.00 0.00% 0.00 0.00% 0.00 0.00%
141.84 80.70 §7.20% 55.93 60.57% 59.24 68.23%

AHE A% 7= AR

HETHA -2, E(FH.KR)

6SA -2 B JF(EHER)®

5EA-HF(EK), F710] ol E93, AFRIEF(BHIHoZ F4)
494 -A QRT3 /AF)

3ghA - g},

29A-AFESY

184 - &3
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Load Reduction

M.- % reduction . % reduction ! % reduction

7591 6387 56.09 43,99
Phosphorus YA IRIPLEL 26% 20,50 5% 25.76 3%
1069.15 807.46 24% 60526 43% 766.48 28%

(&9) Fa7F F4
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Rainwater Harvesting Cisterns

300 Gallons tank

1500 Gallons, both tanks
are connected to a pump
for drip irrigation

HE A3 P93

Hzz E& dojof F=
12 1500289 271" 3as
ME 47 =Hojgls.
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Upcomlng New Approach to

Stormwater Reduction from RWH

< 80.00 - * Prioritization Timeline for Goal
‘e 70.00 -
8 = Statements
£ 60.00 °
T?: 50.00 Assessment 2014 — Engagement
40.00 . 5 _mgs .
E 30.00 * Protection 2016 — Prioritization,
3 20.00 ) Protection, Integration
£ 1000 e Alternatives 2018 — Alternatives
S 4 = 2020 — Assessment (Site
&= 208 L 416 L 624 L 833L .
Cistern size (L) ’ Engagement éggguﬁgfaluate
o TEviom * Integration accomplishments of the
== LOamy Sand == Sjlty Clay \Aisiar and Goals
&. HE. dolAE T3 FLEH 5o ‘B & AE grles A2 JAS
Ao et EEE BF A7 BF %o Timeline for Goal
A3 AR ABE 28, AE, R E, vARYE S AIEEA, : i:ﬂi?ﬂ;? }Prinritization T—;ﬂ%ﬂ i“l ﬂ]_‘;d'é:_%'riismtements
W4, W7} Assessment 14 -F4¢, ¢
@ o], % Protection . 2016 ~SHAR(ZTRAE) ¥o], B E,
@ Ak, dA Alternatives . 2018 -di# gt
® °%, ¥ Engagement 2020 ¥4, WHEHA (Boe)
® 5%, 2 Integration 2022 -u)A5 58 24 disld 7}
Fra:CWA=1972 A o1& o] & o] A E 3 Clean Water Act
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Fouad H. Jaber, PhD
Associate Professor and Extension Specialist
Biological and Agricultural Engineering i
Texas A&M Agrilife Extension Session’l
Dallas Research and Extension Center
f-jaber@tamu.edu
972-952-9672

64 2olo AR =l= FSAt A
(2] LA-Z7 AT HS| =S

-

=

(104 S5l 4% BF o MEf=2 R 85
(j (O|ARI AL 7 |BIRHHALAIRY
(¥

OII

Fouad H. Jaber, Ph,D
Associate Professor & Extention Specialist
Biological and Agricultural Enginerring

Agrilife Extension
e s F A7}
(T334
¥gol= H. Ay 14 Ph.D
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("L 24 |
Group C | (#2l. =20

Group D

¥ AIYE £TE 2011~2015.4

BHELEI|E T-P Ia 0.02mg/L 0]3}, Ib 0.04mg/L 0|3}, I 0.1mg/L 0|3}, III 0.2mg/L 0|3}
E44HI|E T-P la 0.01mg/L 05}, Ib 0.02mg/L 0|8}, II 0.03mg/L 0|&}, 1T 0.05mg/L 0] &t
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Governance for Water in Post Modern Times

Who will conserve the water environment

JAPAN WATER FORUM

Dr. Kotaro Takemura
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Contents
1, Japanese Modernization
2, What was the Japanese modernization?

3, The end of the modern times and
starting the post modern times

4, Responsibility of water specialists
for supporting to governance
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Modernization

R Japanese has overcome water problems
1, Japanese Modernization floods ,water shortage and environment

with
Strong Governance of the Politicians and Government

& O 3h

LES FFY oY &8, #3552 FHE &l
B0 S+L 24H(EK)S MY &3 EHE
=5 o =20




138 2015 35 ZH==H

Modernization
Rapid growth of the economy and urbanization
caused severe water shortage
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The labor of water drawing depended on women and children 80 years ago
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Women were alwa)rfs washing river shore 60 years ago. Tap water came to row houses area , wornen were gathered to tap and washing 50 wears ago in Oosaka
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As spreéding of domestic water, the urban areas were suffered by water shortage
BHEXEKI1964, W Tokyo 50 years ago
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Many water reservoir were constructed in Japan against water shortage
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Water resources development
removed the pain of water shortage from Japanese.

Water resources development
released Japanese women from hard water works
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Modernization
Japanese has made many mistakes of
Environment
and suffered much severe damages

Sumida river in Metropolitan Tokyo 50 years ago
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Tama river Sumida river in Tokyo 50years ago
Metropolitan Tokyo So much methane gas occurred from river bed

50 years ago Human dropping never been disposed and thrown out rivers
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Children were playing in dirty Tama river
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Teachers forbid swimming
in rivers and lakes
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g RORAPIRTLIMAHTIL A © /D=

Children went away from rivers and
going to artificial pools.
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JKIRFEFE THETEILLS0ER

2,.What was the Japanese Modernization ?

Children are learning the mistakes of former generation and how to overcome those mistakes
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E'if’m@% History of the Japanese Population
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Changing of Japanese GDP
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The modernization means

the growth and the expansion. The most valuable word is

Efficiency

| In modernization
Japanese has been responding to

the growth and the expansion eagerly
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Efficiency made the productivity to increase

Increasing the productivities
Per person
Per unit time
Per unit area

l

Standardization
Urban concentration
Speed
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The efficiency achieved the economic growth.

The efficiency increased the productivity per person ,unit time and unit area

-

mass production  urban concentration speed

l ! |
standardization local declining  spending huge energy

losing regional diversity , culture diversity and bio diversty

Japanese forestry, agriculture and fishery are running down

The national land has been going to ruin.
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3,The end of the modern times and
starting the post modern times
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Global Critical Situations

Global climate changing
Global environment running down
Global natural resources drying up
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Japanese Situations

from expanding to contracting
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ANBFE(L- 2 Ok
(B The budget changing of the river management
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Government contracting causes people pain
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Model of dividing vertically governments

Government Activity

Government

Control laws C T RER

People are suffering among the openings of the dividing vertically governments
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In modernization, people never fall in the opening of governments , After the post modern, people fall in the opening of governments ,
because governments were expanding. because governments are shrinking.
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Turumi river is danger against floods in urban area.
The retarding basin for saving floods protects resident.
The private company supports the maintenance of the retarding basin.

Turumi retarding basin in typhoon 2004
Flooding under the stadium and parking space for protecting residential area

usually flooding
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Cooperation with government and private company

Ara river flows in metropolitan Tokyo .
The parks are important for people in urban.
The private company supports the maintenance of the river park.
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Cooperation with government and private company

MR—SLTTAY
Naming Partner e L

Government permit naming to the private company
at the river park
The private company offers 1million yen per year for
maintenance of the river park
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Cooperation with government and private company
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From past time , Japanese people have been protecting
embankments for flood defense by themselves.

AL L2LS2 HYS 20 ExNHZREH JASSE
23 B0 2 Ch.From past time, Japanese people have been protecting
embankments for flood defense by themselves.
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People were walking on the embankment for making hard 300 years ago . People are enjoying festival on the embankment for making hard from past time
FREGRINAR RRNEFLOALVERERIRTERS

8/45
A E HZAIOS L2AE 20U (0E”)

NZHIRRMUCIFBEER) HYS2, SX& C2IE Wasts MEE.

22 0H(1950-1960E CH) HILHEtD| D&
:Q/ng A A4 WRDIACI)S S[(PiK),

JdEE BAMl 8E HE #7828 s)22=2 810 888 0U=C
3004 @ E@MX OES HEX S0 HYE #AC.




182 2015 3¢ =xI=2=H S0l Mahi7iR] 183

Daimycu ShingenTakeda started the festival on embankment

for making hard 400 years ago. The festival has been carried out at 21 century.
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The resident people are carried out the flood defense activities at 215t century.

ER1SESR SHEREER

(1 B ) it 5 A )

S0l Mahizix| 187

Model of post modern governance
Cooperation with government and private enterprise and NPO

The private enterprise, scholars
and NPO cover the openings
of governments
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4, Responsibility of water Specialists
for supporting to Governance
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Responsibility of water Specialists for supporting to governance.

Japanese Strategy for Water Issues in Future

: contribution
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Sound Water Cycle
Water Cycle Law  estaviishment Apr2014 y
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Basic Ideas of Water Cycle Basic Law B2 TKRRFOWER

Water Cycle is important for sustainable Society

Sound Water Cycle shall be maintained in future

Water Cycle is public property

Integrated Management of Water Cycle is necessary

International contribution to Water Cycle Management

Definition of the Responsibility about Water Cycle

Responsibility of National Government
Responsibility of Local Governments
Responsibility of Business Sectors

Responsibility of Japanese people

Mational Day for Water Cycle
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