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Overview

Watershed-Based Plan Check List
This check list is intended ta assist DHEC and stakeholders in reviewing and evaluating

P u rpose: to OUtI | ne D H E C ’ S watershed-based plans and to provide consistency among watershed-based plans in South

Carolina. This list should be consulted during the watershed planning process ta ensure all

eX pe Ctati O n S fo r Wate rS h ed based required elements are adequately addressed. Please contact your watershed manager with

questions regarding this checklist ar the watershed planning process

plans and provide tools and
suggestions to help meet those : —

. Are data sources, ectl tes and ascumptions sufficient, cited and verifiable?
expectations A g s e s i 3 plam o S 68 g

EPA’s 9 required elements of a T hecomplstyof modeling appoprit

of the impairment and the available we

Wate rSh ed based pla n (WB P ) “Are the estimates, sssumptions and data used in the analysis explained, oted and verifizble?

niti Does the plan describe BMPs that will address the causes of pollution identified in Element A?
.
Definition

. LeSSOnS Learned s the rationale given for the selection of BMPs?

Are BMPs applicable to the pollutant causes and sources? Are they feasible?

‘Are the BMPs linked 1o load reductions identified in Element B7

* Examples T 1P been mapped?

In selecting and siting the BMPs, are the ectimates, ssumptions and data used technically sound?
* Tools

[Element D: Technical and Financial Assistance

Are sources of needed technical assistance included ?
* Questions

Does the plan describe the anticipatad involvement of assisting organizations of volunteers?

Dioes the cost es

9 Elements are required but your A poli
methodology is flexible

Does the plan identify relevant stakebolders?

jon from each funding source?

ahods Lo engage stakeholders and Landowners in participation and
cation measures affect behavior change?

ocess prepare stakeholders for BMP operation and maintenance after
implem mplete?

Was there active and diverse public participation in the plan’s development

*The content of this presentation is based on the experience of watershed planners
throughout the southeast as well as EPA.

*This presentation has been formatted to discuss EPA’s nine required elements for
watershed based plans in order from A through |. The nine elements do follow a
logical sequence, but that sequence does not necessarily have to be followed.
Watershed planners may find that some elements should be developed
simultaneously or in a different order.

A copy of DHEC’s “Watershed-Based Plan Check-List” may be obtained by
contacting your watershed manager.



* Identify driving forces/common goals for watershed planning and
restoration

» Two types of watershed stakeholders:
* Those affected by the plan
* Those that are interested in the plan

* Include a variety of opinions, backgrounds and expertise

*The watershed planning process really begins with partnership building.

*When choosing partners, consider partner goals and motivations for participation
including regulatory as well as community drivers.

*Include those that may be affected by the plan including those who live or work in
the watershed, whose business or leisure activities are affected by water quality
problems or who may be able to help implement the plan. Also consider those not
directly affected by the plan but that may have relevant expertise or interest in the
plan.



Element A: Identifying Causes & Sources of Impairment

An identification of the causes and sources or groups of similar sources that
will need to be controlled to achieve the load reductions estimated in this
watershed based plan (and to achieve any other watershed goals identified
in the watershed based plan), as discussed in item (b) immediately below.
Sources that need to be controlled should be identified at the significant
subcategory level with estimates of the extent to which they are present in
the watershed (e.q., including a rough estimate of the number of cattle per
facility; Y acres of row crops needing improved nutrient management or
sediment control; or Z linear miles of eroded stream-bank needing
remediation).

*The cause of an impairment is not necessarily the same as the source of the
impairment. For example, the cause of a macroinvertebrate impairment may be
excess sedimentation. However, the source of the sediment may be runoff from
construction sites.



Element A: Lessons Learned

* Use the best available data. Note data quality as you
compile it.

* Identify data gaps.
» Use maps (during planning, in your plan).

» Determine relative contributions from each source, not
just the overall reductions needed.

» Identify pathways of pollution.

* Define critical areas. Where are your hot spots?

Element A is the foundation of your plan. Thorough watershed characterization
will make it easier to write the subsequent plan elements.

*Element A is also the baseline from which plan success will be measured.



Element A: Examples
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Element A: Examples

Table 6.1. Potential pollutant sources in the Plum Creek Watershed.
Potential Sources Bacteria | Nutrients | Other
Urban
Urban Runoff X X X
Pets X X
Wastewater
Septic Systems X X
Wastewate_r_ . X X
Treatment Facilities
Agriculture
Sheep and Goats X X
Horses X X
Cattle X X
Cropland X X
Wildlife
Deer X X
Feral Hogs X X
Oil and Gas X
Production

Total Average Daily Potential
E. coli Load

Billiones. of CFUs
a7 1500
S0 4078

Figure 6.1. Estimate of total potential bactenia contribution by all sources by subwatershed




Element A: Tools

o pre—

. [Toe___ awm: | PHoToID: (Canaicy) i
SITEID (Conaiion). OT- [Lr_ =+ vtew_ = v MK [ ps: @it o)
B T TR Smare: [Joege  DDDWON: | SURMERCED:
OlLT CeT O CCoucwe  [Meal [ Coruar []Duuble O
Frow Dgost (IWCRac (B [fficd Ol Do (1 [ sty
[Nooe []Trickie - O] Otter: ] Other [m
] Modarme e E— s
- - ot G
ga= 0%=, Heed OPwiol  wemams_an | eoriees
Ot e
Conprmion: Opox: O r o 0 oue
Oce Cone ¥ [)Brown [] Cree []Gren
[ Clip Cracked. Qe | Clouy O omat
0] Peslng Pai OlRasid sows | FowLae O tebied Foor =
[ Comoson 0 Suie P [ D B o
O Other- O Other. Ooder O Other [ Suds (] Alsse [] Floatables
00
Fox

Yellow [ Gresn [ Oracee [ %d [ Odfer:
O Cloudy [ Opaque

onrr o= 1 C X L] il (o heer
] Excess Trash (paperplasic bazs) [ Dumpin (vull) [ Excessive Sedimeniation
Cocemss: | [ Needs Repular Maimsenmce OBk Froskn ] Other
‘PormTas [=] p T o dopigiemne. [ Lot T bz
Om o ot
Toes for aaplighing.

Length of vegenaive cover Som outll R Typeofewstng veznnon Siope:
Iyes or stommeaer:
Is stormmater currenty controlled” Land Use cescription,
OlvesO%e [ Notimvestgued Arma avalatle
OuTraLL Fney dachrge wih » dobet cor sk = N e
SEVERITY: srganel, bl s
e ) e FE e vy ool cmpacd e o emnang st plas
Sgnfear gt dowzben, -
3 3 g 3 T
SKETCHNOTES:

Rerorren 1o crmommes: [ ves [

http://awsps.org/center-publications/cat_view/65-
tools/95-field-sheets/134-usa.html

National Water and Climate Center
Technical Note 99-1

Stream Visual

Assessment Protocol

7
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http://www.nrcs.usda.gov/Internet/FSE_DO
CUMENTS/stelprdb1044776.pdf

Do a visual assessment of your watershed- write down what you find- incorporate
your findings into your data analysis




Element A: Questions to Ask

Are sources of pollution identified, mapped and described? Are
causes identified?

Are loads from identified sources quantified?
Are the sources broken down by sub-watershed, if applicable?

Are data sources, estimates and assumptions sufficient, cited
and verifiable?

Are existing data gaps identified? Is there a plan to address
data gaps?




Setting Goals

The end goals of implementation are restored water quality of the impaired waters and
subsequent de-listing of both streams from the Commonwealth of Virginia's Section
305(b)/303(d) list within 10 year for Little Creek and 12 years for Beaver Creek.

The goal of this watershed-based plan 1s to provide a road map toward meeting West Virginia’s numeric
and narrative water quality criteria. Streams not meeting water quality standards are placed on a statewide
list of impaired streams called the 303(d) list. Improving water quality so these streams are once again
clean and can be removed from this list is the primary goal of this plan.

The Crane Creek Watershed Association is a citizen-based group united for The goal of the ACW Protection Plan is to reduce
and working to maintain, protect, and further improve the natural environment the addition (i.e., loading) of pollutants such as
within the Crane Creek Watershed. Our vision for the watershed is to be a oxygen-demanding substances, nitrogen, phosphorus

place where people enjoy hiking trails, scenic parks, and fishing and swimming and sediment to the Amoyo Colorado and to improve
in the creeks and ponds within the watershed, and where environmentally- i

sound development codes protect the health of the watershed by taking into natural habitat to the degree necessary to meet the
account impacts on water quality, water quantity, and wildlife habitat. The uzes designated by the State of Texas and specified
Association will achieve this vision by providing a unified voice to the in the State's Water Quality Standards (30 TAC
appropriate govemmental agencies to enforce existing laws and discourage §5307.1-307.10). Although not specifically targeted for
actions Il:lat wi!l be harmful to the watershed. The association will foster reduction, fecal bacteria loading to the Amoyo Colorade

p ps to imp K viedge of existing conditions, take action to comect . AT =
identified problems, and educate citizens and public officials on the state of is also expected to diminish as an ancillary effect of
Crane Creek Watershed. ACW Protection Plan implementation.

*Watershed goals should explicitly be stated in the plan.
*Consider watershed goals early in the planning process.



Element B: Estimated Load Reductions

An estimate of the load reductions expected for the management
measures described under paragraph (c) below (recognizing the natural
variability and the difficulty in precisely predicting the performance of
management measures over time). Estimates should be provided at the
same level as in item (a) above (e.g., the total load reduction expected for
row crops; eroded streambanks, efc.).

11



Element B: Lessons Learned

» Use TMDL information, don’t just copy it.

» Expected reductions from implementation don’t necessarily equal
reductions needed to meet water quality standards. Understand the
cause and effect relationship between pollutant loads
and waterbody response.

* Provide load reduction estimates at the same scale and scope as in
Element A.

+ Consider synergistic effects of multiple practices.

» Consider multiple scenarios to meet your target reductions but choose
one that will be implemented!

12



Element B: Examples

E. coli Load and Reductions
Monitoring Station 12640 (Luling)
1.E+15 —
;:: 1.6414 u Monitored Loads
!; ST —Load at Water Qualiy Target
,% 1.E+12 ——Load Regression Curve
E 18411
g e 40.9% 10.6% 8.3%
uf 1E+08
1.E408 - - - - - -
0 10 20 0 40 £0 €0 70 80 90 100
Percent of Days Load Exceeded
Figure 5.4. E. coli load duration curve for station 12640 pear Luling in Caldwell County.
Table 5.1. Annual load istics and E. coli reductions for each stafion (in billions of efu)
Monitoring 1‘;“:3&‘?]‘::;‘;1 Minimum | Maximum | Load Reduction | Target Load
Station ( e 95% CT* | 95% CT (cfu/year) (cfu/year)
5’;%‘; 1126405 | B74E+04 | 136E:05 | 7.28E+D4 | 3.92E+04
'ﬁ;gﬁ? 426E+05 | 246E+05 | 606E+05 | 6.39E+04 3.626+05
(%;ggg) 302E+07 | 1.04E+07 | 5.01E+07 1.24E+07 1.78E+07
! The 95% confidence interval for minimum and maximum nutrient loads.
Pollutant Reduction Needed
Region E. coli Bacteria Phosphorus Nitrate
Uhland 65% 27% 43%
Lockhart 15% 49% 80%
Luling 41% 0% 1%

13



Element B: Examples

Table 20: Fecal coliform reductions by subwatershed and agricultural best management practice

(counts/year)

Agricultural

intensity Stream SWs Fencin Riparian buffer Total

High Crooked Run 1048 8.7E+12 01E+12 8.71E+12
Wolf Creek 1040 TITE+2 2.33E+12 1.01E+13
Short Creek 1038 1.27E+13 3.8E+12 1.85E+13

Moderate Wolf Creek 1038 T21E+11 2.16E+11 8.37E+11
Levisee Creek 1041 1.13E+13 34E+12 147E+13

Low Wolf Creek 1045 5.27TE+11 1.58E+11 8.85E+11
Wolf Creek 1043 211E+11 6.32E+10 274E+11
House Branch 1048 4.75E+11 143E+11 8.18E+11
Adkins Branch 1044 5.08E+11 1.789E+11 TITE+H
Toney Hollow 1042 6.57E+11 1.97E+11 8.54E+11

Total 4.17E+13 1.25E+13 542E+13

Impaired sireams appear in bokd. SWS=subwatershed in e TMOL. UNT=unnamed tributary. Reduction eficiencies #om Handy et al. (2007).

mended Practices
Management Practice - ; P- E2s i (billi
(Ibsiacivear) | (Ibsiaciyear) | (Ibsfacivear) | Bacteria (billion/ae/year)

Lawn Care Education 0.236 0.005 0.000 0.000
Pet Waste Education 0.02% 0.004 0.000 0253
Erosion and Sediment Control 0.00% 0.011 10921 0.000
Impervious Cover Dr: 0.00% 0.001 0.248 0393
Structural Stormwater Management Practices
(including retrofits) 0.005 0.001 0.487 0.738
Riparian Buffers 0.125 0.006 9.462 0.000
Septic System Education 0.004 0.000 0.013 0.029
Tllicit Connecion Removal 0.022 0.006 0.158 12,909
550 Repair/ Abatement 0.004 0.001 0.028 3.160
Channel Protection 0.000 0.000 0.218 0.000
Total Reduction per Waterched Acre 0.44 0.03 21.54 17.48

N P Bacteria

({Ibs/year) (Ibs/year) TSS (lbs/year) (billion 'vear)

Total Reduction in the Entire Watershed 19124 1.489 TE4.878
% Reduction over Exizting Conditions 5.5% 6% 15.9%

14



Element B: Tools

Flow Duration Interval (%)

http://www.in.gov/idem/nps/2624.htm
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*There are many models available for determining load reductions. Load duration
curves are the most frequently used for bacteria load reduction calcuations.

*|Indiana’s website features several load reduction tools and tutorials.



Element B: Tools

INTERNATIONAL
STORMWATER BMP

Contacts  Policies  Disclaimer

BMP
Home Performance
Summaries

Retrieve BMP Research Tools/ Data Entry |, Monitoring/ |, pupnoovonc
s

tudies Master Database Spreadsheets Evaluation

Welcome to the International Stormwater Best Management Practices (BMP) Database project
website, which features a database of over 500 BMP studies, performance analysis results, tools for
use in BMP performance studies. monitoring guidance and other study-related publications. The
overall purpose of the project is to provide scientifically sound information to improve the design.
selection and performance of BMPs. Continued population of the database and assessment of its
data will ultimately lead to a better understanding of factors influencing BMP performance and help
to promote impravements in BMP design, selection and implementation.

The project, which began in 1996 under a cooperative agreement between the American Society of
Chvil Engineers (ASCE) and the U.S. Environmental Protection Agency (USEPA), now has support
and funding from a broad coalition of partners including the Water Environment Research Foundation
WERF), ASCE Environmental and Water Resources Institute (EWRI). USEPA, Federal Highway

ini ion (FHWA) and the American Public Works ociation (APWA) (See Project Oveniew
for more infarmation). Wright Water Inc_ and Geosyntec Consultants are the entities
maintaining and operating the database clearinghouse and web page. answering questions.
conducting analyses of newly submitted BMP data, conducting updated performance evaluations of
the overall data set. disseminating project findings. and expanding the database to include other
approaches such as Low Impact Development techniques. The database itself is downloadable to
any indiidual or organization that would like to canduct its own assessments.

U.S. Department
of Transportation

Federal Highway
Administration

FTE RS

Typical Users: Typical Users Typical Users: Typical Users
Public officials, casual Consultants, Public University Professors Public agencies, Public agencies,




Element C: Tools
R ‘ BASINS 4.0 System Overview
adirlll Decision Making and
Toel Tools and Utilities Models Analysis
2,2 Watershed Repors L CRNEREEE PostProcessing
: — i Proces
7 — L —fnin
Data ¥ PRy =% = =
= | I — Reporting/Seripts.
Wonharing
b Waterched Managemant
1 Sensitivity Analysis
Hydrography '\\
&
Digmal
Elevation
Cata
e
Meteorological
D’:l‘:l‘::l;’“ .,MASP
| UAAs
-«
Additlonal
User Supplled ‘GWLF (Coming Scon) Project Archive
http://cfpub.epa.gov/icrem/knowledge_base/crem_report.cfm?deid=74924

*PLOAD, a GIS-based loading tool, is part of the EPA BASINS model system. It

allows users to determine pollutant loads and see the change in loading based on
applied BMPs.
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Element B: Questions to Ask

Will expected load reductions ensure water quality standards and
other plan goals will be achieved?

Are expected load reductions linked to a pollution sources
identified in Element A?

Is the complexity of modeling used appropriate for the watershed
characteristics, the scale and complexity of the impairment, and
the extent of water quality data?

Are estimates, assumptions and other data used in the analysis
cited and verifiable?

18



Element C: Identification of Management Measures

A description of the NPS management measures that will be
implemented to achieve the load reductions estimated under paragraph
(b) above (as well as to achieve other watershed goals identified in this
watershed based plan), and an identification (using a map or a

description) of the critical areas in which those measures will be needed
to implement this plan.

19



Element C: Lessons Learned

* Consider three types of BMPs: practices that treat the source of pollution,
practices that treat or reduce pollution in transport, and in-waterbody
practices.

* Determine what BMPs are already in place.

* Plan to apply BMPs in critical areas.

» Come up with a system to prioritize your BMPs.

* Choose BMPs that you are reasonably sure will be implemented!

* Consider cost in your evaluation of BMPs.

*An education campaign to encourage proper pet waste disposal would be an
example of treating/reducing the source of pollution. Installing a bioswale is an
example of treating pollution in transport. Stream bank stabilization would be an
example of in-waterbody treatment of pollution.

20



Plan / Program

Waterbody Management
Plan for the May River

Element C: Examples

Table 3-1: Existing Plans
Author Date

SCDHEC-OCRM 2008

Status

Active

Relevance

High

A Baseline Assessment of
Environmental and
Biological Conditions in the
May River, Beaufort County
South Carolina

SCDNR, USGS,

NOAA 2004

Complete

High

Town of Bluffton 319 -
Program Project - Fecal
Load Reduction in the May
River Watershed Project

Town of Bluffton 2009

Active

High

Town of Bluffton Phase I -
Study and Preliminary
Design Pilot Project Design
for 319 Grant (BMPs)

T&H 2010

Active

High

Water Quality Concerns in
the May River: Analysis of
Monitoring Data Collected
by The Town of Bluffton
and Palmetto Bluff
Development

DNR 2010

Complete

High

21



Element C: Examples

Table 1. Stormwater Retrofit Opportunities in the Crane Creek Watershed

. Ranked . Lo Retrofit Drainage | Impervious | WQv [P
Site ID Priority Location Jurisdiction Concept Area (ac) | Cover (36) (D) TviWQv Cost
ARRI2IA | High Ashley Oaks Town | PondRepair 322 2 40326 | 100% | $71.810
= . Pond repair,
ERRI31A | High | ‘omeraiMiddle | copy site 1456 3 19344 | 100% | $15.000
i stabilization
ERRIIIB | High | CESMAde | comny | rain gardens 0.46 100 158 | 100% | $16.6%3
E-RRL3 | High Killizn Park Cownty | Bloretention 05 100 1724 | e1% | 516391
GRRI-38 | High | North Spring Park County Bi“‘:‘;:""’” 27 100 9311 100% | $97,755
GRRL39 | High I“E"]flngm”f\" : Comty | _ Pomd NA NA MA | Na | $5.000
_ ] Downspout
LRRLI7A | High | V7 1;:21;3 High County df;‘:e“t‘;i?o"; 5.89 100 20312 81% | $94.786
areas
LRRLI7C | High | %i;’;l‘; High County modﬁ;‘:‘: - 9.64 80 40417 | 100% | $5.000
Downspout
KRRLS | High | FoOtFS | coumy | (icomecton) 100 2060 | 100% | $21.725
areas

22



Element C: Examples

Table 4-1: Potential Strategies for Pollutant Sources of Interest

POLLUTANT SOURCE: SEPTIC

Table 4-1: Potential Strategies for Pollutant Sources of Interest

POLLUTANT SOURCE: ALTERED HYDROLOGY

Pros
+  Effsctive - removes septicasa + Fiigh instial capital cost
Connect septic source . Feasibility along May River
areastosewer | Newdevelopmentimarsssserved | p L s
by sewer allows for more flexible ing wiility fee
che desizn. paying <
« Ildentifies potential sources R o
Septic + Ease of implementation Ouly identifies problems, does
y not address them
Inspection +  Lowimplementation cost eiction fonms
Pro . i fon.iss
gram Frogram can be customized to ‘vadlabrlety of mepectors
Jurisdiction issues
= Addresses potential sources Property owner accountability
+  Medium cost, with alternative o Problems must be identified
funding options o Reluctanceto
Septic =« Good sucoess rate when ‘because of perception of
Maintenance incorporated with education, social being “in trouble” for
Program marketing, and shared-costs problems
programs o Resistance to paying for
«  Program can be customized to maintenance/ upgrades
critical areas o Economic hardship for low-
or fixed-income residents.
- b |+ Lowimplementation cost « Political/ jurisdictional
grmcpm,r e el i
dinance . P e measure »  Feasibility of enforcement
Property +  Lowimplementation cost « MNeed consensus and voluntary
e m&m&g «  Requires limited resources suppart
- ? = Preventative measure «  Feasibility of enforcement
_ : :'M: d';.zsse:m potentl nha] S = Jurisdiction issues
SeplicSystem |, Good sucoess rate when * Reduces property ovmer
Incentive incorporated with education, social | | oo o devel riorstization
Pro marketing, and shared-costs 0 develop a pri
ETam. ms process that is perceived as
. 1“'},“5‘ 2 be enstomized “fair” to meet budget constraints
+ Replace upgrade vith innovative
seplic techuologies (.2,
recirculating sand flters) . con
. o |+ Reduce pollutantloads in eritical
Septic retrofits B + Inereased mantenanes
+  Adapt ta soils that are not well requirem
suited for septic systems

Type of Project Pros Cons
+ Need to oblain easements

— Reducas velocity +  Possible high initial cost
Restoration] Retrof Increases holding time +  Requires multiple permits
Ditebing Rednces re-suspensionof |+ Can affect developed area

sedimentfeeal coliform tailwater and increase

flooding

Can mcrease detention

time/reduce pollutant * f;:s: m;’“m
Retrofit lagoons/ loading . E1L cesign oo
ponds Limit fluching wetlands | * m“":;“

Fairlylow construction | * DD,"E""‘ hce runoff

P volumes

Provides vohume contzal

and pollutant load

reductions

More iuvolvement from

private community in

ing/managing | ¢ Need support from

controls developers, contractors, and

Encourages land ‘property owners

donationtrade from « TLack of knowledge of LID
pre—rmer private land techniques

developers /commercial |+ Rehuctance of
encourage " —
LID/retrofits it oy =

use of their land for LTD Eability of newer

features, paidfor by the technology/concepts

Townorin exchangefora |+ Costofincentives to

user fee reduction). Town/County

Encourages higher * Long Term O&M expenses

standard of maintenance

of

stormwater controls by

those living in the private

Feduce runof volume N

« Must entice public to

‘Runoff Reduction Reduce pollutant loading cooperate
{e.g. pervicus o «  Mayincrease maintenance
pavement, rainwater Reduce use/cost of treated and installation cost

water bill

and stormwater Uneoades can be +  Harvesting is not as reliable
harvesting) Gkeaio ] a source of water as public

incorporated rl;nng el aater

o

Design Storm Increase water quality + Code | ordinance update
Recommendations | Reduce erosion and n
Alternative Design Allow for increased. +  Plan review enforcement
Storms regulation of site
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Element C: Examples

Management Measure Cost/Benefit Analysis
Hickory Creek

$1,188,800

FE¥SRYRINEZ

Annual Cost of BMP Porth lio

TP Tonsiye +1-v. 2008 Baseline

#

X3

Map B.10. Management and Restoration Oppertunities
in Subwaterzhed J

Stream Impacts

® viszianeos g
ouran @ Medum
= Severe Sank Evosion @ Low
[ Freshwster Ponds 4 Sirsam Crossig




Element C: Tools

I T R ps
NIFA-CEAP Watershed Assessment Studies
on Cropland and Pastureland (2004-2011)

Click On Your State

A
http://www.nrcs.usda.gov/wps/portal/nrcs/main http://lwww.nrcs.usda.gov/wps/portal/nrcs/detai
Inational/technical/fotg/ I/national/technical/nra/ceap/?&cid=stelprdb10

47821

*The NRCS technical field guide includes standard practices and costs by county.
The USDA also periodically publishes an agricultural census by state and county.

*USDA’s National Institute of Food and Agriculture and NRCS jointly funded 13
projects to evaluate the effects of conservation practices on water quality at the
watershed scale. Their findings are summarized in a series of online reports and

fact sheets.



Element C: Tools

GREEN VALUES®
NATIONAL STORMWATER MANAGEMENT CALCULATOR

CALCULATOR

Getting Started

Getting Started

The National Green Values™ Calculator is a tool for quickly comparing the performance, costs, and benefits of Green
Infrastructure, or Low Impact Development (LID), to conventional stormwater practices. The GVC is designed to take you
step-by-step through a process of determining the average precipitation at your site, choosing a stormwater runoff volume
reduction goal, defining the impervious areas of your site under a conventional development scheme, and then choosing
from a range of Green Infrastructure Best Management Practices (BMPs) to find the combination that meets the necessary
runoff volume reduction goal in a cost-effective way.

Afew important points to keep in mind:

« The National GUC is currently focused on runoff volume reduction. It does not produce any peak flow results. Volume reduction in
this context implies infilration, evapotranspiration and reuse. and does not include detention in ponds or vaults. All runoff volume
captured in BMPs is assumed to be kept on site. e
« The National GVC is meant for a single site or a campus of buildings contained on a single site. If you are interested in looking at
the performance and cost/benefit analysis of Green Infrastructure BMPs applied on a neighborhood or watershed scale, consider
using the original GVC and/or some of the other stormater tools provided below.

To get started, select a tab at the top to enter site information. Default values (that can always be changed by the user) are provided throughout the calculator, o you can begin on any step

RESULTS The Green Stormwater BMP(s) applied in this scenario decrease the site impermeable area by 42.9% and capture 300% of the runoff volume
required. Compared to conventional approaches, the green practice: enario will decrease the total life-cycle construction and
maintenance ¢ by 8% (in net present valu

Volume Control

Volume Control

http://greenvalues.cnt.org/national/calculator.php
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Element C: Questions to Ask

Does the plan list and describe BMPs that will address the sources of
pollution identified in Element A?

Have critical and priority areas been identified?
Is the rationale given for the selection of BMPs?

Are BMPs applicable to the pollutant causes and sources? Are they
feasible?

Are the BMPs linked to load reduction identified in Element B?
Have BMPs been mapped?

In selecting and siting the BMPs, are the estimates, assumptions and
other data used in this analysis technically sound?
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Questions?

28



Element D: Technical and Financial Assistance

An estimate of the amounts of technical and financial assistance needed,
associated cost, and/or the sources and authorities that will be relied upon,
to implement this plan. Expected sources of funding, States should
consider Section 319 programs, State Revolving Funds, USDA's EQIP and

CRP, and other relevant Federal, State, local and private funds to assist in
implementing this plan.

PROMOTE PROTEGT PROSPER
South Carolina Department of Health
and Environmental Control
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Element D: Lessons Learned

* Leverage existing funding sources by finding common stakeholder
goals

+ Consider funding sources that aren’t specifically water-related.
» Understand your costs upfront.
» Don’t exclude practices solely on the basis of cost.

» Work with a variety of partners to ensure maximum eligibility for
funding sources.
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Element D: Examples

Table 5
BMP Number. size_ area. etc. Estimated Costs

Grazing land Vegetation Improvements | 250-A

Fencing for Fotational Grazing 30.000-ft on 150-A 15.000

Fencing for Livestock Exclusion 20,000-ft on 100-A 16,000

Livestock Stream Crossmgs Installed |23 60,000

Conservation Tillage 1.540-A 185,000 (over 3 years)
Livestock Water Supply 10 10,000

Riparian Buffers Expanded/Installed  |Expand Existing to 300-ft 40.000

Establish new (min. 33-ft)
Conservation Plans for Pesticide 1500-A cropland Incorporated m Technical
Management 250-A pastreland Assistance /Coordinator
Conservation Plans for Soil Erosion 80% of cropland Incorporated m Technical
Asgistance /Coordinater

Technical Assistance / Coordinator 3 years 100.000

Table 17: Estimated costs of best management practices by subwatershed

Alternative

Agricultural Riparian Stream watering

intensity Stream SWS  Fencing buffer crossings SOUrces Total

High Crooked Run 1048 $0.252 $3.700 $17.700 $8.000 $38,652
Wolf Creek 1040 512504 $5.000 $23.800 512,000 $53.104
Short Creek 1038 $12.718 $5.100 $23.800 $12.000 $53.418

Moderate Wolf Creek 1038 51.540 $600 $5.000 $2.000 $11.040
Levizes Creek 1041 514840 $6.000 $23.800 $12.000 $56.440

Low Wolf Creek 1045 $4.080 $1.600 $11,800 $6.000 $23.480
Wolf Creek 1043 $2.380 $1.000 55,800 $3.000 §12.280
House Branch 1048 $6.232 $2.500 511,800 $6.000 $26.532
Adkins Branch 1044 $2,352 3900 $5.800 $32,000 12,152
Toney Hollow 1042 $8.720 $3.500 $17.700 $8.000 $38,020

Total Total §74,616 320,000 §147.500 575,000 $327.016

Source: Handy efal. (20
mike.

7}, Meyer and Qisen [2005). Impaired streams appear in bokd. SWS=subwatersned in the TMOL. UNT=unnamed tributary. RM=river
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Element

Septic

D: Examples

Table 5-z: SEPTIC, WILDLIFE AND VARYING SHORT-TERM PROJECTS

FOR IMPLEMENTATION

Approximate Cost

Restrictions

Develop a Septic Policy, Needed m order to develop an inspection and | .
e - e <$10,000 one time cost
Property Cwner Association a - . By -

Cumts, Codes, E( 3i t:.ﬂdhe consistent with septic palicy =%20,000 one time cost

Wildlife/Domestic

Dog waste: Install signs to

pick up after pets as well as Good and broadly accepted, community-wide

$50-75 per sign and steel
post, One time

Animals # waste ctati stewardship practice to institute installation cost. 4 hours
pe per week maintenance
Specific education efforts identified in N ]
Education Wildlife, Septic and Altered Hydralogy bt
matrices o
One time cost to develop
Unified Development Use to regulate on-lot practices for new °| lmnﬁ: Sy ”Ed ?us
Ordinance Amendments residential development. of tuta?fmrk} 400
Varying
Varies based on
interested
Transfer of Development Feduce impervious surfaces and mnoff for developersland owners.

Rights future sites within the May River Watershed

Main costs will inclade
lezal counsel and land
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Element D: Examples

Table 5.4: Potential Funding Mechanism

Project Name Potential Funding Mechanism
Municipal [ Local State Non- Private
PRegional Anthorities /  Axthorities | it Governmental Parinering (funds
Programs and Opportunities Opportunities Opportunities [ Non-Profit or in-kind
Funds Organization services)
EMP Project Recommendations
Area L— Construct New
Stormwater Ponds v M - v v
Area A — Construct Haw
Stormwater Ponds and o 8 v v ¥
M isting Pond
Area C — Construct New e - - - .
Stormwater Pond
AreaJ — Construct New
Stormwater Pond | ' ~ ./ v
| Modify Existing Pond

Area D — Construct
Earthen Ditch Blocks ] ot % 4 % i
Area E - Construct
Earthen Ditch Elocks i o Z ¥ Z .
Area N - Construct
Earthen Ditch Elocks i o Z ¥ Z .
Area B — Construct New
Stormwater Pond = ¥ ¥ ol 4
Area F — Modify
Existing Stormwater v L8 L v o
Ponds
Area G — Modify
Existing Stormwater + L4 L ¥ v
Pond
Area AG — Construct
New Stormwater Pond v M - v -
Area H — Modify

v v ¥ v ¥
Existing Stormwater




Element D: Examples

Table 5-6: Potential Responsibilities for Each Project Area and Project Type

Oscar Frazier Community Park
- - Recommended
Type of Project Potenu_al Sl Responsibility Documentation of
Parties/Parmers Py
! Responsibility
— : :“(l:m.leland&pelwzstestahuns I ment;
+ Maint 2 Contract for waste disposal
» Voluntary;
. =« Written agreement
Local Businesses . .
. (e.g. pet supply companies; | ¢ Domate supplies * Canallow advertising on the
Pat Waste Management pet ices) # Funding pet waste signs in exchange for
supplying the pet waste
station)
Non-profit organizations son Marketi . = Voluntary;
(e.g. schools, scouts) Education Mar campaig = Written agreement
R . . » Voluntary;
Pet owner groups Social marketing campaign « Written agrecment
Town * Provide land
* Funding = Maintenance Agreement
» Maintenance
& Voluntary;
s = TWritten agreement
Local Businesses o X
FRain gardens (e.z. landscaping + Donate supplies & services = Canallow advertising on signs
. . N within the rain gardens saying
companies, nurseries, home |« Funding ST
improvement stores) who provided /donated the
supplies land in exchange for
the donation
Kon-profit organizations . * Voluntary:
{e.g. garden club, scouts) - = Written agreement
Town * Provide land
« Funding = Maintenance Agreement
Pervicus pavement * Maintenance
Local Businesses # Donate supplies & services = Voluntary;
{e.g. landscaping # Fundi * Written agreement

Paza
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Element D: Tools

Stormwater BMP Costs
Division of Soil & Water Conservation
Community Conservation Assistance Program

Prepared By:

Jon Hathaway, £ and Wilkae F. Hort PE, PhD
Deportment of Biologcal and Agneuliursl Engnesrng
North Carolina State Unuersity

Submited To:
North Carohns Dap ofE snd Naturs! K.

http://www.bae.ncsu.edu/stormwater/Publication
Files/DSWC.BMPcosts.2007.pdf

'NPDES Topics. Alphabetical Index Glossary ‘About NPDES

Browse Fact Sheets.

National Menu of Best Mar

National Menu of BMPs

& Public Involvement ..... 2

@ lllicit Discharge . . . . .. .. 3

@ Construction . ........ .. 4

.@ Post-construction ... ... 5

@ Good Housekeeping ... 6

http://cfpub.epa.gov/npdes/stormwater/menuofbmp
slindex.cfm

‘Search Help

35



Element D: Tools

National Fish and Wildlife Foundation

5-Star Restoration Matching Grants Program Natlonal, State and Local
http://www.epa.gov/owow/wetlands/restore/5star/

Grant Resources
USDA Natural Resource Conservation Service
Environmental Quality Incentives Program South Carolina DHEC
http://www.sc.nrcs.usda.gov/programs/eqip/eqip2012.html 319 Nonpoint Source Pollution Grants

http://www.scdhec.gov/environment/water/grants.htm#319
Wetlands Reserve Program
http://www.sc.nrcs.usda.gov/programs/wrp.html Clean Water State Revolving Fund

http://www.scdhec.gov/srf

Conservation Innovation Grants

http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/progra South Carolina PRT
ms/financial/cig Land and Water Conservation Fund

http://www.scprt.com/our-partners/grants/Iwcf.aspx

Coastal Community Foundation
http://www.coastalcommunityfoundation.org/nonprofits/grants.html | | Palmetto Pride
http://palmettopride.org/grants-center

Gaylord and Dorothy Donnelley Foundation

http://gddf.org/grants Richland County

Conservation Grants Program
http://www.rcgov.us/Departments/Conservation/Commiss

The Joanna Foundation ion/CommunityConservationGrants.asp

http://www.joannafoundation.org/
Housing and Urban Development

The Turner Foundation Community Development Block Grant Program
http://www.turnerfoundation.org/grants/pa.asp Contact your county program manager

*While not a comprehensive list, this slide contains links to a variety of funding
sources that could be used for watershed plan implementation.

It may be useful to list deadlines for grant and other funding opportunities in your
plan, if possible.



Element D: Questions to Ask

Are sources of technical assistance included?

Does the plan describe the anticipated involvement of assisting
organizations or volunteers?

Are cost estimate included? Are the reasonable?
Does the cost estimate include all planning and implementation costs?

Are potential funding sources listed? Is there an estimated contribution
from each source?
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Element E: Education & Outreach

An information/education component that will be used to enhance public
understanding of the project and encourage their early and continued

participation in selecting, designing, and implementing the NPS management
measures that will be implemented.

‘ WHEN YOU’RE FERTILIZING THE LAWN,

REMEMBER YOU’RE NOT JUST

FERTILIZING THE LAWN.
WILL A CHILD NEED
TO COLOR A LAKE IN TWENTY YEARS?
MEEP OUR Lakes THER NATURAL COLOR-
USE ZER0.prospHORUS LAWN FERTILIZER:
DON'T VER FERTILIZE-
KEEP FERTILIZER AWAY
FROM STORM DRAINS-
THESE THREE STEPS WILL
HELP PREVENT ALGAE
BUILD.up AND PRESERVE
MINNESOTA'S LAKES
FOR THE FUTURE. VISTT
CLEANWATERMIN.ORG
FOR MoRE INFO
ON How TO
SREEN up YOUR
LAwN anp NOT
THE LAKES.




Element E: Lessons Learned

* Outreach should be included in your planning process in three ways:
during plan development, as part of the implementation and after
implementation to ensure maintenance and project longevity.

* Use a message tailored to each unique audience.

+ Just like every other BMP, evaluate the effectiveness of your outreach
strategy.

* Include an outreach professional in your partnership.

*Outreach strategies should use a marketing approach to affect behavior change.
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Element E: Examples

Plum
Cree

tershed Partnership

Figure 82 Plum Creek Watershed Partnership logo

13. Thom Creek Watershed Stakeholders

The following 107 individuals volunteered or were invited to participate in the Thom Creek Watershed
Planning process. Several also participated in the Technical Advisory Comumittes (TAC) or Steering Com-
‘mithee (5C).

Name Organizasion Tac | sc
Ders Anderson, Operlands Froject
Eixte Ammstrong. Former Vallsge Trustes, Village of Pazk Forest
Mazeus Amcld o P Soras Subrtan Mayors & Maragers Azsocis-
tem
Sreve Aultz
Cindy Baddem ‘Supernbendent of Fublic Frogeams and Educabion, Forest Freserve Diz- -
trict of Will County
‘Diane Banta National Pack Sezvice
Janet Basek
James Biletta Board Mezmber, Wil Courty
Lynn Boerman ‘2000 Ecceyztem : itz s e 0
sources Region 2
Tam Bradiord Ascictan o Supervisor, Rich Towaaig
of Cook County 0
Wargaret Bumma- Bemtification Commities, Chicaga Heights -
Westmeyss
Sreven M Bylra Jr Gereral Superintendent, Forest Preserve Distict of Cock County
Reland Cazloom Village of Thombon .
Wy Cazingion Govermons State University
Joseph Chzistofmnelli Manager, Village of Glervood
Faren D Az ‘Gavernors Seate Universify O -
James Daaghesty Dictzict Manager, Thomn Coeek Basin Sanitary District . -
‘Don De Gral Precident, Village of South Holland
Eorizt DeLaureniis ‘Sonsth Sulbmfoan Coordinator, Metropelian Flarming Councl -
“Anihony Deluca apor, City of Cricags Heghts
Dicksict of Wil Couty
‘Dorrs Detfoamn Supervizar, Monee Towrabip
Tioae Marie DeWitt Will/Seutia Cock Sail & Waker Commervabion Distzict -
Chazle: Diesing=r
Jady Dolan Mendebon.
Ferry Dratkin Village of Glemwosd
Sraart Fagan. President Governers State Universiy
B URS Corpoation
‘Bud Fleming ‘Cock Courty Department o Plaming & Development
Mk Franr Manzger, Village of Homewood
ey Arm Gearart ‘Will County Board
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Element E: Examples

48.7. SOURCES OF IMPAIRMENT AND QUTREACH STRATEGY
Tmpairment Sourcs Target Audiences Frionity | Messagss Delivery Mechanism Responsible Timeline
Organization”
Fecal Coliform, Dissalved Onygen, | Usban runatt Homeowmers, other | 2 Foute dewnspouts to pervious aress, kesp car M gocd Tepar, | Brochures given out af svents ormatled with garbags o TCEP, TCRC year
Phosphorus/Nitrogen, Toxics Tandowners, general ‘wash car on lawn or at commercial facilifies, use nontoxic wastewater bills, radio PSAs and other print or broadeast me-
Hydrologic Modification| public products, use natural landscaping, stc dia, etc. Collect existing educational materials oT create new
ones. Consider per-cormection wastewater fee to pay for ongo-
Todcs Toad salt and storage/ | Municipal and high- | 2 tolowsr water quality; alterats s fsormors careful | SSMMA 03 years
way officials and crew deicimg agents and improved vail application. APProach county and murid-
and nunof able. pal transportation departments at management level. Fund and
evelop training course.
Fecal Coliform, Dissolved Onygen, | Point discharges / flicit | General public, busi- | 1 Community should support program for de- (orochures, radio, stc) con |TCERTCRE, | 03yean
Phosphorus/Nitrogen, Toxics Stormsewer connec- | nesses, instifations, tecting illicit stormsewer connections. Pollution prevention in | nections. Educate businesses on pollution prevention strategies | TEPA
mumicipalifies industrial processes and institafional operations in the water- | specific to the industry, provide information on funding and
<hed ic important to decrease amownt of permitted point dis- | technical assistance available. Devisa Incentive program for
o recognizing achisvements of specific businesses in pollution
prevention
h Itural activify | Farmers and owners | 2 Utilize mcentive programs to plant and maintain buffers, install | Distribute lterature from Natural Resource Conservationser- | TCEP, TCRC, | 37 years
of agriculfural Land other BMPs vice on conservation incentive programs through targeted out- | SWCD.
reach.
Fecal Coliform, Dissolved Orygen | Amimal waste Residents, mumicipal | 2 Fick up after yous pets; discoutage geese from congregating | Brochures given out af events or mailed wifh garbage or TCEP ICRC, | 37 years
tfidals, agniautural around detention arsas. vrastzwater bills, radio PSAS, ete swep
operators
Fecal Coliform, Dissolved Oxygen | Sanitary sewerover- | Municipalities and 1 Feducing sanitary overflow, pump station failures, and system | Dizect outreach to municipal officials; provide information on T year
flows [ falure wwastawater facility leaks are an important quatity; Suaccesstul wet weather flow reduction programs and fnding
operators commitment and seck funding to upgrade systems; ensure that | available.
system performance agreements are being met
Hydralogc Medifeat = ey 1 ‘Ordinances needed to prevent buldimg m Aoodplans, to pro- | NIPC and SSMMA Dold workahap on water resources ardi- | NIPC, SSMMA | 03 years
conversion) developers. tect riparian butfers, etc. Cosk County stormavater progr nances for p Meet and county
now in development can provide guidance and direction. staff anmaally; request updates at TCEP meetings.
Dumping And Debris Lackof enforcement | Mumicipaliies, forest | 1 Lauw enforcement 15 the best means of Stop ping dUmPIng; exist- SMMA Cayears

preserve districts

ing regulations have to be snforced to be efisctive; beneft of
enforcement outweighs added cost

‘Outreach to elected ofAcials to Taise awareness of problem of
non-enforcement.

“NIPC = Northeastern Ilineis Plann

ing Commissicn; TCE

m Creek: Ecosystem Parmership, TC

'C = Thom Creek Restoration Coalifion; SSMMA-

SWCD = Soil and Water Conservation District
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Element E: Tools

D HE C South Carolina Department of Health and Environmental Control
We promeote and protect the health of the public and the environment.

Water Home Water

Polluted Runoff Qutreach

Toolbox Outreach Additional
Process Links

Materials Search

Additional Links

Other DHEC Water Links

Outreach & Education

Monpoint Source Runoff
Etution

319 Grant Program Welcome to the Polluted Runoff Qutreach Toolbox! This toolbox is designed for stormwater professionals,
MPDES Stormwater stormwater stakeholder groups and anyone else interested in developing outreach programs to encourage the

Program public to reduce their contribution to polluted runoff.

If you would like to learn more about polluted runoff, please visit our Nonpoint Source Runoff Pollution website!

http://www.scdhec.gov/environment/water/npstoolbox/
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Element E: Tools

Protecting
MillsRiver

&LCOHE!

Thie Mills River Watershed covers over 45,000 acres in
Western Morth Carolina in Henderson and Transylvania
Counties. The watershed catches the water that runs in the
MWills River inte the French Broad River. Many plants,
animals and people call the watershed hame; many, many
more reap the benefits of the water in the Mills River.

I ills River Watershed

[ French Broad River Basin
Other HC River Basins
River Basin Boundaries

T miles

B

“North Carcling happens to be so situated that the
Northern and Southern floras meet within the state.
There is no other state in the union where so many of
the valuable kinds of trees are to be found.”

- GIFFORD PINCHOT

NORTH CAROLINA

A

http://www.efc.unc.edu/projects/serwqan/Mills%20River/MillsRiver.swf

43



Element E: Questions to Ask

Does the plan identify relevant stakeholders?

Are there sustainable mechanisms to keep the public informed about the
plan and its implementation?

Does the plan include methods to engage stakeholders and landowners in
participation and implementation? Do education measures affect behavior
change?

Does the education process prepare stakeholders for BMP operation and
maintenance after implementation is complete?

Was there active and diverse public participation in the plan’s
development?
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Questions?
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Elements F, G, H:
Implementation Schedule, Milestones & Evaluation Criteria

Element F
A schedule for implementing the NPS management measures identified in
this plan that is reasonably expeditious.

Element G
A description of interim, measurable milestones for determining whether
NPS management measures or other control actions are being implemented.

Element H

A set of criteria that will be used to determine whether loading reductions are
being achieved over time and substantial progress is being made towards
attaining water quality standards and, if not, the criteria for determining
whether this watershed based plan needs to be revised or, if a NPS TMDL
has been established, whether the NPS TMDL needs to be revised.
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Elements F, G, H: Lessons Learned

* Include all projects in your schedule, even if they will take a long time.
» Estimate when water quality standards will be met.

* Include a process to revise your watershed plan if progress has not been
adequate.

« Consider your criteria for determining success early.

* Find a way to quantify all parts of your plan.
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Elements F, G, H: Examples

Table 4-g9: PHASE I IMPLEMENTATION SCHEDULE

Action Ttems Status
Create Impervious Surface Map Complete
Final SCDHEC 313 Grazt Report Tn Frogress
RV | Campground Wasts Management Plan Complete
Fain Barrel/Rain Garden Program. Complate
ELmmEr T e PHASE T Assess & Reclaim 11 - Evaluate and Plan
Sorial FTarketing Campuize T progess Activity Year 1 | Year2 | Year3 | Yeard | Years | Year 6 | Vear 7
Prereclamation
Delineate May Faver Watershed Tn Frogress monitoring: mines,
‘benthics, water quality
Unihed Development Ordinance Overhaul Tn Frogress Eddie Wall Site Part T
Recl
Filot Projects In Progress Eddie Wall Site Part IT
Rect
Construction Site [aspection Program TnPr -
= on ogress Fagan Mill Site -
Ditch Echancement | Erosion Prevention In Progress Reclamation
Little Lavre] Highwall
Transfer of Development Rights Program. Tn Frogress Site - Reclamation
_ _ Mine Field Site -
“Dievelop Todal to Pradict Fecal Coliform, stormmeater e— Reclamation
volume, and other indicatars Postreclamation
g: mines,
water quality
Water Quality /
Benthic monitoring to
support delisting of
streams
Phase IT monitoring to
determine reclamation
needs
Fhase I plan
development; and
Phase revision if
needed
Educational Outreach
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Elements F, G, H: Examples

Table 8-2. Crab Orchard Creek Restoration Milestones.

Reclamation Education Assessment

Year 1 |2 limestone treatment | 1 public meeting Pre-reclamation monitoring
ponds constructed: 1 | held: 1 article of Eddie Walls Site.
wetland constructed. | submitted to paper Baseline benthic monitoring

at established TMDL sites.

Year 2 | 44 acres regraded and | 1 article submitted to | Monitoring of Laurel Creek
stabilized paper; and Smith Branch.

brochure/display
developed.

Year 3 | 1 limestone treatment | 1 article submitted to | Pre-reclamation monitoring
pond constructed; 1 | paper; 1 public of Fagan Mill Site. Post-
wetland/seftling pond o a rex g of
constructed; 11 acres | eventf. Eddie Walls Site.
regraded and
revegetated: 1
highwall and 2
existing sediment
ponds backfilled.

Year 4 | 2 limestone treatment | 1 article submitted to | Pre-reclamation monitoring
ponds constructed: 1 | paper. of Mine Field Site and Little
wetland/settling pond Laurel Highwall. Post-
constructed reclamation monitoring of

Fagan Mill Site
Year 5 Post-reclamation monitoring
- - of Mine Field Site and Little
Laurel Highwall
Year 6 ‘Water quality monitoring to
determine if reclamation
effective to restore Crab
Orchard Creek and
- - tributaries. pH, and benthics
must meet standards
identified in Section 6.0
above

Year 7 | Develop a plan for Report on restoration
Phase Il reclamation | project; Public
projects if needed. meeting to share
and any Phase [ sites | results: 1 article
where reclamation submitted to paper.
was not successful
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Elements F, G, H: Examples

Table 31: Expected improvements in stream segments due to remediation activities

Subwatershed | Segments Projects causing IMproverment Expecied yearior improvement
Tfeets Improved | Improved
standards WVSCI fish
communities

Kanes Creek Mainstem above Valley Highwall #3 2007 2008 2009
RM 3.2
UNTRM 32 Valley Point#12, Kanes Creek 2007 2008 2009

South site 1

Entire subwatershed | Sandy Run Highwall, Portals 2008 2009 2040
down to UDCI 5 and Kanes Creek South site 3

Laurel Run Entire subwatershed | Burk Mine Drain 2008 2009 2010

Deckers Creek | Mainstem above Dalton site, and Kanes and 2008 2009 2010
Dillan Creek L.aurel subwatersheds

Dillan Creek From headwaters to | Dillan Creek #1 2009 2010 20141
Swamp Run

Deckers Creek | Mainstem above Bretz (Methany) mine 2009 2010 2071
Deep Hollow drainage, Glady Run Strips

Deep Hollow Entire subwatershed | Beulah Chapel portals 2010 2011 2012

Hartman Run Entire subwatershed | Hartman Run Mine Drainage | 2010 2011 2012

andll
Deckers Creek | Entire watershed Cumulative projects, additional 2071 2012 2013

adaptive projects
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Elements F, G, H: Questions to Ask

Does the schedule include a logical sequence of actions needed to meet plan
goals?

Is the schedule appropriate based on the complexity and size of the watershed?
Are the identified milestones measurable and attainable?

Does the plan identify milestones with completion time-frames?

Does the plan include progress evaluations and revisions as needed?

Are criteria measurable and quantifiable?

Does the criteria measure progress towards load reduction goals?

Does the plan include a process to determine if reductions are being met?
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Elements |: Monitoring

A monitoring component to evaluate the effectiveness of the
implementation efforts over time, measured against the criteria
established under item (h) immediately above.
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Elements |; Lessons Learned

» I[dentify gaps in monitoring early. Have a plan to address those gaps.

* Does your monitoring plan tie water quality improvements back to your
implementation?

* Determine how much data you’ll need to determine success and how
long it will take to gather that much data.

* Determine if and who will need a QAPP for monitoring. Factor that into
your implementation schedule.
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Elements |: Examples

Figure 12: Proposed monitoring stations

/= Proposed Monitoting Station
* Kitchen Creek Project

M Main Sterm

Greenbrier
County

AN Tributary
3 mid-Level subwatersheds
7 County Boundary

Summers
County
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Elements |: Examples

A VADEQ Stations
/\/ Beaver Creek Impaired Segment
Little_Creek Impairment
/. Streams

[] Counties

[_] Beaver Creek watershed
[ Little Creek watershed

e,

BCLTLO01.28,

-

6CBEV020.82
B6CBEV020.86

8 Miles
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Elements |: Examples

Figure 9.1 Map of locations for Plum Creek Surface Water Quality Monitoring project
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Elements |: Questions to Ask

Does the plan describe how monitoring will be used to evaluate the
effectiveness (in reducing loads to the waterbody) of the
implementation efforts?

Will the monitoring plan effectively measure the evaluation criteria
identified in Element H?

Are the monitoring methods, including parameters, number of sites, and
frequency of sampling, appropriate and adequate?

Will the monitoring method link the load reduction from implementation to
improvements in the waterbody?
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Putting it All Together

*Try to summarize technical portions of your plan for a non-technical audience. For
example, consider elected officials or other audiences that may need to sign-off on
the plan or agree to implement certain portions of the plan.
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Putting it All Together

Table 2-1: Nine Kev Elements of Proposed Management Measures
@ (0] () (d) (O] L] ® () @ @
B Education
Canses and | Management Eefmated | Techmicaland | Component | Schedule of Interim,
otential | Fimancial Indicators to
Somrces of | Measares and Tesa e for Each Implementation | Measurable - Monitoring | Responsible
Bacterial Targeted Critical 2 Lesttance Measure (and | for Each Milestomes for | SoelciTe Component | Entity
Reduction | Needed for Each Progress
Impairment | Areas ¢ Other Measure Each Measure
(orghyT) | Measure Edncation)
STORM WATER RUNOEF POINT SOURCES, Existing Load = 5.55E+15 org/yr, Required Load Reduction = 167E+15 orzyr (30%)
signs and reduction in
bird feeding ban at e . Fewer birds runoff-related 8 .
River Walk and City 3100,000 exibits, public cbserved alonz | bacteria “‘““.:l“ bl R =17
. Parks in riparian aress e riperizn aress concentrations | TOBAIOHRE
Avian lnd programs
e e basin-wide
15E+14
p o
(aten bird @) education of reduction in
exclusion/deterrant COSA Parks Fewer birds runoff-related tine basi
practices and devices $100,000 staffby Texas | 2007-2009 reosting along bacteria zz‘mmm‘f“ cos4
at River Walk and Parks and riparian aress concentrations 2
selected riparian areas Wildlife basin-wide
public
already funded, | awareness
additional funds rogram at pet owner reduction in
increase awareness couldbeused to | Commumity participation, mnorelated |
and enforcement of expand public Link Center 2007-2000 mumber of bacteria monitoring COosA
pet contral ordinance awareness (Valley View citations and concearations 2
campaign and South Park, complaints basin-wide
enforcement McCreless, and
Pet land
e e Las Palmas)
(urban 6% pet owner
umof) signs and participation, R
expand existing exchibits, mumber of noForelated
expand Pooper program to all commumiry e citations and e routinebasin | oo
Scooper programs City Parks: education, mift ot complaints; ac .| monitoring
" N concentrations
$100,000 dispensers and imcrease in Dacimwide
disposal of mitts

used per year
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Putting it All Together

Table 10.1. Responsible parry, implementrion milestones, and sstimared financial cost for mamgement
measures

} Number Implemented
Management Measure R""I'.’:::‘_‘"“ nit Cost Year Total Cost
. 13 [ 46 [ 710
Urban Stormwater Management Measures
Colbcton esgons v etie |t | 10 * 4 s22.040'
Coecson Basons | Sy ofLosknan | FE I e | 0 | 4 | 52200
ol e CiyofLuling | $9305aton nstaltion | g 2 2 512475
Collection Stations City of Buda ﬁigﬁm:im i a 4 4 $22.040
G‘?:ﬂz::i’l:;z;;::“ City of Kyle $30.000/survey 1 — — s530.000"
e | overe | T | 2 | | | weow
Initiate Street Sweeping Gy of Fyle $110,000/swesper — — — $110.000%
S‘E:"ir::’?r’l:':;;;:'r" . | City of Lockhart 325,000/survey 1 — — 325,000
Wj:”ﬁ::;';:pm:ﬂm Gity of Loskhart — — — — NiA
omprenensive Jrean | CivorLuing $20,000/survey 1 — - 520,000
Re""""“f’j’;gf‘” City of Luling $500.000/pond 1 - $500,000
Initiate Street Sweeping City of Buda ol — 1 - - 3$150,000°
Wastewater Management Measures
oS o) | operirs 1 i sty 3 | 7 | sesooomo
:#:;;;?:; ;zsmr;:;] D\:eraborrs [incljjené vl ‘Zas's] 2 7 800,000
el I e I e
Ph\sg:‘:‘"g‘fu’: m::f‘w‘xng D\:e"r"_;:;s $26/monthifacility - - — 335,000
F;‘:’g:ph““m City of Kyle $1,000.000/year 2400 2400 | 3.200% | $10000,000°
SSA'E}?;‘:':;L]D" City of Kyle $12,000/station 3 4 — 584,000
Fi:";::i::‘:m City of Lokhart $320,000/ear 1800R | 18007 |2.400% | $3.200.000°
‘"‘"“‘z;ifj';“";%;?n” City of Luling 517,000/camers 1 - - $17.000°




Putting it All

/" AgriLIFE RESEARCH
* EXTENSION

Together
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arroyo colorado watershed protection

enc
channal ofthe Rio Grands. flows 80
i through Fitgo, Cameron and
Witacy countesin the Lowsr Rio
ARROTO COLORADD  Grande Valle of Texas Water low
SRR inthe Arayo Colrado s sustamed

wastewater ducharges. agrcuurat
irrigation return flows. urban runoff and base flows fror
Shalow groundater. Eoraed levei o fec colform bac-
eria and low dissoived axygen have severel impacted rec-
resiona us ofthe ower.

arroyocolorado.arg

- Zone ofthe Aoy
Colorado

- Pubic ervice Announcements fo the Arroyo.
Golorado Watershed

- Monitoring of Arroyo Colorado Wastewater
Treatment Plants

 SWAT Modeing Smultion of the Arroo Colorado
Watershed

+ Arroyo Colorado Watershed Protection Plan
Implementation

‘swiming In 2002, the Texas Commission on Emvironmental
‘Qualty (TCEQ) datermined in 3 Total Maximum Daily Load
Study that a 90 percent reduction of nutrients and biochemi-
cal oxygen demand was necded to achisve heaithy waters.

the Pore of Harlingen (Phase )
+ Arroyo Colorado Agricutursl Nonpaint Sourcs
Assessment

TWRI s currently coordinating three projects directed
4 aehizving the

The
waz estabiizhad to help restore the watarshad, and in 2007,
the partnership published the AToyo Colorado Watershed
Pratection Plan (AC WPP) that identified and addressed
impairments and concerns in the watershed.

tion forts in the watershed from 201 into the fusure.

Cost-Share Education

Since 2007, the Texas Witer Ty 8 enha
the A outreach Tsswea
closely with the ACWP, TCEQ and Texas State Sail and projects
& ce) - rate of
s to improve water qualiy of the pr qualicy b
produce

Completed Projects
- Education of Best Management Practices in the Arroro
Colorado
- Arroro Integrated Farm Management Program

- Reach producers that have not yet par ticpated in
technical and financial ssistance programs in the
Arroyo Colorado watershed

twritamu.edu

arroyo colorade watershed protection

Sustainability of the ACWP and Continued
Implementation of the AC WPP
Successiully continue implementaton of the AC VWPE.
by maintaining local steering committee nd work
‘roup support and inrastructure

knowledge of

- Twenty-two colonics, 2.629 connections and more
than 175 residents have been connected to central
wastewater systam:

- More than 45,000 individuals have viewed the
watershed demonssraton model

+ Approsimately 7,000 3griculturs producsrs have

watershed functions.

* Invplement tazks and gosls cutlined in the ACWPP

- Develo a sustainable program to support the AC
wre

Update of the AC WPP

- Review original AC WPP to identiy data gaps and
emerging issues inthe watershed. Once identified. the
ata gaps and emerging ssves will be addressed by
incorporating them into AC WPP update.

- Complete SWAT, EDFC & WASF models with the
resuiting loacing reductions icorporated into AC
WP update

Projects Accomplishments

- Projects have resuited in completion of 75 percent of
ehe goals setin the AC WP

- Agricultural roducers hare adopted best manzgement
pracices resultng in 105,188 acres under water
qualicy management plns.

 Ten Wastewater Treatment Plants (WWTPs) have
complesed conscruction on upgradeslexgansion to the
WWT inirastructure.

- Three cits, La eria, San Juan and San Benito, have
instalied constructed wetiands ac their respecive
WWVTP 0 act 25 poishing ponds 1 treat che effluen
before entering the Arroyo.

Texas Water
Resources Institute

P
- The annual soil testing campaigns. parcy funded
thraugh sn ACWP projact, have sducatsd more
than 6,200 producers and collected amost 3,900 soi
samples.
Collzborators
+ Arrojo Colorads Watarshed Partnrship
- Texas Agrliie Extension Service

- Texas AGM University — Kingsville:
- Texas ABHM Universiey Spacia Sciences Laboratory
+ USDA Natural Resources Conservation Servica

- Universicy of Texas at Brownsvile

- Universicy of Texas at Arfington

+ Alln Flummer and Associates

Funding Agencies

- Texas State Sofl and Water Gonservation Board
= Texas Commission on Environmental Quality

* Texas General Land Office

- US. Emironmental Protection Agency

eXASWQLeT resources institute

*‘Remember that a watershed-based plan is a tool and therefore only useful if it's
implemented. Use the momentum generated during the planning process to
encourage implementation



Questions for Discussion

 Are there plan elements you still have questions about?
* Which element(s) do you find most challenging?

* How can DHEC better assist you in your watershed planning
efforts?

* If you have experience with watershed planning, what advice,
tips best practices can you share?
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