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Outline

 Background

« Module 1: introduction to 9E plans

« Understanding the elements

« Difference between 9E plans, TMDLs and DOS plans
e Importance of plans

o Administrative stuff

e Questions
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Outline

Module 2: demystifying modeling
 Why are models needed for 9E plans
o Types of models

 Watershed modeling

« Waterbody modeling

e Managing pollution in models

e Questions
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Outline

Module 3: case studies
 Genesee River

e Black River

« Small Pond

e Questions

e Discussion

Department of
Environmental
Conservation

NEW YORK
STATE OF
OPPORTUNITY




Background

e 1987- Section 319 Nonpoint Source Management Program
was added to Clean Water Act

 Watershed-based plans part of program goals

 EPA & states re-envisioned Clean Water Act programs
= 319 — Nonpoint Source
= 303(d) — Impaired Waterbodies

* Program integration

« Water quality priorities

e Restoration & protection plans
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How are waterbodies prioritized—303(d) &
beyond?

DEC developed a strategy to prioritize waterbodies listed on the
303(d):

1. Identified pollutants of concern—nutrients & pathogens

2. ldentified priority uses (impaired or unimpaired)--PUBLIC

3. Scored & ranked waterbodies based on water quality data,
public health & access, public interest, ecological importance

4. Developed list of waterbodies for TMDL or alternative plans

Old model v. new strategy _ eces | Multple s;

Saw Mill R

PACE Priorities PACE Priorities
Steele Creek A TS None/ Nut, Sit, A

. Ts nts

Steel Creek :l 2 o] 0.75 0.25 0.25 0 0 4.25



Clean water plans

 Watershed-based approach to that outlines a strategy to
Improve water quality.

« TMDLs, 9E Plans
 These plans document the:
= Pollutant sources and loads
= Allowable pollutant level
= Actions will improve water quality
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OE Plans v. TMDLSs

Feature __JoEPan ____|TMDL

Pollutant
sources

Public comment
period

Implementation

Approval

Funding

Better for
Nonpoint

No (public
participation
throughout)

Required

NYS DEC

Eligible for state
& federal

Better for Point
(regulatory)

Yes

Optional

EPA

Eligible for state &
federal



TMDLs: required by the Clean Water Act for
restoration

Section 303d of the CWA requires states to develop a list
of Iimpaired waters.

NEW YORK | Department of

STATE OF =

oreorrunity | Environmental
Conservation




9E Plan v. Department of State watershed
plans
 Watershed- based approach (point and nonpoint sources)

 May or may not quantify pollutant loads or estimate
reductions

o Great starting point for completion of 9E plan
 Funded by Department of State

* Public participation through plan

 No agency approval process
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Why plans important

 Watershed approach

« Adaptive management

e Strong implementation plan

» Effective plans-protection and restoration
* Eligible for federal and state funding
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Module 1: Introduction to 9E plans

e 319 Program guidelines emphasize 9E watershed-based
planning

* Nine Key Element Guidance developed by EPA
* Plans approved DEC
Different "types" of plans

e New

e Update to an existing plan
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Module 1. Understanding the elements

A. pollution loads sources identified & quantified in watershed

B. identify target or goal to reduce pollutant load to reach water
guality goal(s)

BMPs to get reductions (estimated load reduction/BMP to achieve
total reduction needed to improve WQ

how to pay for and implement BMPs identified in C

Stakeholder input & getting help at local level to implement plan
schedule to implement C

. progress on implementation of BMPs

criteria to assess water quality improvement due to
Implementation of BMPs

|.  monitoring plan to collect water quality data to measure water
guality improvement against criteria in H

O

I OmnmGo
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A: Sources & B: Water C: Est
Loads quality goal Reduction

|: Monitoring

Implementation Plan

H: Evaluation F: Schedule

D: Technical &
Financial
Assitance

G: Milestones
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Module 1: Element E—outreach

« Watershed plans need partnerships to be successful
o Coordinate efforts

 Combine resources

* Build awareness

 ldentify new ideas

OPPORTUNITY




Module 1: Element E—outreach

 |dentify potential programs and activities relevant to your
watershed

= DEC monitoring programs stream & lake monitoring
= DEC volunteer programs—CSLAP, WAVE, PEER
o Existing plans or activities/accomplishments

= TMDL WHY REINVENT THE
_ WHEEL WHEN YOU
= Completed state funded projects DON'T HAVE T0?

= Agricultural Environmental Management (AE
= Technical reports

= Existing watershed plans
= USDA programs

Department of
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Module 1: Element A—characterize

watershed & quantify loads

e Basis to develop effective
management strategies i peveloped,

Developed, Low
5% Intensity Medium Intensity
5% 2%

Baseline to evaluate
Implementation

Describe water quality data
used & land use
characterization

Inventory of point and
nonpoint sources

Developed, High
Intensity

/ B
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Module 1. Element A—characterize
watershed & quantify loads

* Indicates pollutants addressed by plan

e Assign loads to point and nonpoint sources

= Modeling note: various approaches can be used for
loading analysis

« Reference to modeling Quality Assurance Project Plan
(QAPP)
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Module 1: Element A—modeling...briefly

Information be included about modeling

o Complexity of the system (e.g., watershed size, coastal
iInfluence)

« Type of model (watershed, hydrologic)

« Time scale of the analysis in relation to the pollutant of
concern (i.e., pathogens—daily; DO—nhourly, P—daily,
monthly, annual),

« Assumptions of source load contributions from land uses
o Summary of model inputs (rainfall data, soils, etc..)

« Explanation that model output is sufficient to show water
guality goals can be achieved, and

« Description of user experience with model
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Module 1: Element A

Watershed Analysis Septic system loads

Land use * Number within watershed
» Developed, low intensity * Number within a specified
= Developed, medium intensity distance of the waterbody
» Developed, high intensity (€., 250 )

= Number of seasonal homes

" Forest with septic systems within a
» Pasture/Hay specified distance of
= Cultivated crops waterbody (e.g., 250 ft)

Point sources
= \Wastewater treatment plants

» Concentrated Animal Feeding
Operations (CAFOSs)

= Other permitted facilities that
discharge pollutant of concern
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Agricultural

Non- l’imll[ Souree Forest
é Non-Point Souree

Lrban

Point Non-Poit Huun'i:-:

S OUIrCes

Septic Systems

= LUIDEr vauuoi



Module 1: Element B—water quality goal

ldentify target or goal to reduce pollutant load to reach water
guality goal(s)—the issues of concern to stakeholders (this is
part of Element E)

= Goals may be based on improving water gquality to achieve
standards or best uses

= |dentification of goal will help to determine the effective
best management practices (Element C)

= Help to identify most appropriate evaluation criteria
(Element H)
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All waterbodies are classified for best use

« 6 NYCRR Part 701provides for the Classifications of Surface
Waters and Groundwaters

o Waterbody classification denotes the Waters best use
— suitable for fish propagation i
— public water supply
— primary and secondary
contact recreation
o Part 703: Surface Water and

Groundwater Quality Standards and Groundwater Effluent
Limitations )

 Narrative or numeric
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New York State narrative water quality
standard for phosphorus:

“None in amounts that will
result in growths of algae,
weeds and slimes that will
Impair the waters for their best
usages.”

Guidance value—20ug/L
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Module 1: Element B—water quality goal

 Resources to help identify

« Waterbody Inventory/Priority Waterbody List ( WI/PWL)
(state identified concerns)—uses & impairments

o Stakeholder meetings (local identified concerns)—trash,
protecting wetlands

* Analysis of watershed information (Element A)
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Module 1. Element C—how to meet the goal

e Describes best
management practices
(BMPs)

 Rationale for selection

 |dentification of priority
areas

e Description of methods
used to quantify reductions
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Module 1. Element C—how to meet the goal

Things to consider
 What's working now?
o Will it get the reductions needed (based on model)?

o Are there practices that have really worked, but you don't
have funding source?
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X X
1,000,000 liters 100 mg/L 500,000 liters S0 mgfl
of stormwater l:p-n-llutant of stormwater pollutant
[multiple storm average or . (multiple storm {average or
events) mean) 50% volume evenis) mean)

‘ reduction or
500,000 Hters
\ / [multiple storm events) \\ - f

Total load
of pollutant I?tpa:llliat:nt
=100 kg discharged

over time =25 kg

In this example, the BMP removes 75 kg or 75% of the “total load” of this pollutant.

The “true” performance of this BMP is enly apparent when we factor in the impact of
volume reduction and calculate the total load of the pollutant.
i NEWYORK | Department of
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Module 1. Element D—assistance to support

Implementation actions
e Estimate of technical & financial assistance

o Describe potential funding sources, options for leveraging
and opportunities for collaboration

o State & federal funding opportunities
= Water Quality Improvement Program (WQIP)

= Agricultural Nonpoint Source Abatement and Control
Program

= EPA Great Lakes Restoration Initiative (GLRI)
= USDA programs
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Module 1: Element F—schedule

Includes:

« Management practices and associated technical and
financial assistance needed to complete

e Short-term (3 yrs), mid-term (3-5 yrs) and long-term (5-10
yrs) activities

* For experienced watershed groups, implementation
schedules could be estimated based on past experience.

* Milestones identified to evaluate progress

 Updates & review of plan
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Module 1: Element G—track progress of

Implementation
* Included in Element F (part of schedule)
« ldentify measurable milestones
o Completion of projects in critical areas
* Acres or miles of practices installed

Example: 10,222 acres of riparian forest buffers by 2025

Department of
Environme ntal
Conservation

NEW YORK
STATE OF
ooooooooooo




Module 1: Element H—evaluation criteria

o Criteria used to track progress (Element G)

* Direct measurements based on monitoring data (nutrients,
bacteria)

* Indirect (number of beach closures, frequency of blue-green
algae blooms)

 Measurable and quantifiable
« Appropriate measure goal/target for plan
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Module 1: Element —monitoring

Determined by elements A (pollution sources), F
(implementation schedule), G (milestones) and H (criteria to
evaluate load reductions):

= water quality trend analysis,
= paired watershed designs, or
* frequency of blue-green algae blooms (HABS)
» tracking beach and shellfishing closures.
e Supports the criteria described in Element H
 Requires sampling QAPP
« Recommend use of DEC monitoring programs
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Module 1: Additional documentation

o Summary of qualifications & contact information
e QAPP

e Other plans or reports used to develop 9E plan (TMDL,
existing watershed plan, technical report)

Recommendation:

Data collected and BMP implementation progress, as well as,
model input/output and maps should be maintained in a
database.

Will help to update and revise the analysis, track trends and
ensure consistency of the data.
f NEWYORK | Department of
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Module 1. QAPP—what?!

* Quality Assurance Project Plans (QAPP)

= Qutlines how environmental data will be collected: directly,
other sources, or compiled

= Qutlines model selection or selection process, how model
will be setup, run, calibrated, and validated

= How data will be analyzed

* |dentifies quality control steps to ensure data collected
meets intended objective

Ensures that the data collected are of known quality

and quantity to meet project objects.
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Module 1. QAPP—what?!

« Consistent data collection overtime
« Historical documentation of project
 Required for DEC and EPA projects
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Module 1: Administrative stuff

e Technical support from DEC

= [Informal review

= Modeling questions

= Modeling support

= QAPP templates & review

= Reviewer guidance and checklist
« DEC approves QAPPs
« DEC approves final plans
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Questions?

Karen Stainbrook
Research Scientist
karen.Stainbrook@dec.ny.gov

Cameron Ross
Environmental Engineer
cameron.ross@dec.ny.gov
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Module 2:
Modeling
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Outline

Module 2: demystifying modeling
 Why are models needed for 9E plans
o Types of models

 Watershed modeling

« Waterbody modeling

e Managing pollution in models

e Questions
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Why are models needed?

Models are used to understand, test, perturb, or control some
system of interest. Models are used because they are simpler,
faster, less expensive than analyzing the real system, or
because some questions cannot be answered by look at the
real system (predict future conditions).

Department of
Environmental
Conservation

NEW YORK
STATE OF
OPPORTUNITY




Why are models needed?

To estimate:
e loads,
* loading capacity, and

e reductions needed to me a target, goal, or water quality
standard.
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Why are models needed?

5

Element A — characterize
watershed & quantify loads

Element B — water quality goal

Element C — how to meet the
goal

Element H — evaluation criteria
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George E. P. Box

Essentially, all models are wrong, but some are useful.
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DOW basic modeling tenet

* All modeling requires a NYSDEC approved Quality

Assurance Project Plan (QAPP)




Types of models for a TMDL and 9E plan

 \Watershed — Loadings
) Watershed Flows
e Hydraulic / Model
Hydrodynamic “ i
¢ Water quallty Flows / Loadings HYdﬁdong?mic Flows _Wat;;(ggf ity
 Groundwater

Y

Groundwater
Model

I

Flows—

Loadings
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Types of models

Watershed vs. Waterbody

/ '@'S“C’Wfa” . o

Percolation e
Surface Open Soil -+ - . . Sublimation.
Depression SRS -
_ P Water ~ Evap. “Snowmelt - - gl
Evap. 9 =12 ~ Root Zone
Unsaturated Zone
Saturated Zone

Recharge

Exfiltration 4= Groundwater

Discharge
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Modeling — categories

Simple Complex

COMPONENTS OF WATERSHED NONPOINT POLLUTION MOPELS

2 72 Raln (Snow Mall)
. Dry and Wet AT, Deposition
L =RXCXAxX— olviveivev bl
- Evaporation | Surface et A::L:n:uuclrﬁun
" s the polutant load (1bs =l [y
IS e po u an Oa ( S yr) Infiltration E !::;I:;EI: gﬁm“
. . Evapor-
R is the annual runoff (in) mﬁaﬂﬂﬂ.
. - Soll Witer E -~ ]
C is the pollutant concentration (mg/l) £m3 E E — ol
A is the area of a particular land use (ac) m— ;_m;;wi I Feodack
Pollutant
2.72 . . i
—— is a conversion factor r =
12 Groundwater Ll [Is_
uifer
IMPERVIQUS
PERVIOUS AREAS E AREAS
LS
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Modeling — categories

Simple

o Usually spreadsheet based

 Annual time scale

o Steady state (constant
Input/output)

* Not event based

 Event mean concentration e

e Limited parameter adjustment

o Suitable for small watersheds s0o

Examples .

e Simple method, export - u a I
CO eﬁi C i e nt, P Load , WT M ’ Developed Forest Agriculture Septic Load Point Source Load

STEPL, NLM NEw voRK

2,000

1,500

1,331
1,240

Load (lbs/yr)
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Modeling — categories

Complex
« Variable time scale monthly, daily, G |
hourly, sub-hourly :
« Dynamic (variable input/output) i
« Extensive data requirements (e.g.,
hourly rainfall) g
- Event based g
« Expansive parameter adjustment
e Suitable for all watershed sizes
Examples s 7 .]M Rt
= Mapshed, SWAT, HSPF, SWMM Date
= S|

Conservation



Quarry
0.04% Turf Grass

0.06%

Cropland

1.9% Forest

Hay/Pasture 1.8%

16.1%

Wetland

/ 0.2%

Stream Bank

\ 0.9%
\ Septic Systems

Point Sources
29%

0.5%
Developed Land
(non-MS4)
5.2%
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Phosporus Load (kg)

15.0

10.0

00

Nov

Dec

s==Non Point Source
e o Point Source
- Growing Season

. .
lan Feb Mar Apr May Jun Jul Aug Sep Oct Dec Jan
Month
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Modeling — categories

Simple vs Complex

 What are you trying to explore (e.g., DO)?

e Available data?

e Size of model domain?

e Pollution sources?

e Steady state or dynamic? QA P P
e Parameters of interest?
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Modeling — the process

Phase |

e Data collection

 Model input preparation

e Parameter evaluation

Phase Il

o Calibration QAPP
* Validation Model Testing

Phase Il

* Analysis of alternatives
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Modeling — effort (experienced)

* Problem definition — 5%

 Modeling strategy — 10%

* Learn operational aspects — 10%

e Development and input of time series — 30%
 Parameter development — 15%

o Calibration and validation — 30%
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Modeling — data requirements

e Land uses (e.g. urban, forest, agricultural, wetland)
 Metrological data

 Land topography

o Waterbody characteristics

 Number of residential on-site septic systems / wastewater
treatment plants

e Water quality sampling data
* Flow monitoring data
o Kinetic parameters
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Modeling — data requirements

Where do you find data?
e Data mining
= EPA BASINS
= Model websites
= GIS clearing house
= Other agencies or partners (USGS, NOAA)
= Other TMDLs or watershed plans
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TMDL report selection tool

=
&
2
o
5}
I
H
|

Kumar, S. (2016). TMDL
Report Selection Tool.
Retrieved 16 Mar 2016,
from
https://occviz.com/tmdl

VAV g 4 _
e i " ” -
= W ; A
BRI L Ly aTaY A
o - b & i 1 i g &
[ - A e 2 # —
= T T i Fa=
= 4 b '\ /
[ ~ ¥ 3 #
! !
: ; Xk
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2
O
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o
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&
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https://occviz.com/tmdl

Types of models

Watershed vs. Waterbody

/ '@'S“C’Wfa” . o

Percolation e
Surface Open Soil -+ - . . Sublimation.
Depression SRS -
_ P Water ~ Evap. “Snowmelt - - gl
Evap. 9 =12 ~ Root Zone
Unsaturated Zone
Saturated Zone

Recharge

Exfiltration 4= Groundwater

Discharge
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Modeling — linkage

To describe system models often have to be linked
= Manually feed information from one model to another
= Automatically feeds information from one model to another
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Watershed models — what are they?

A mathematical representation of
pollutant fate, transport, and
degradation within a watershed.

Include equations to simulate:

« watershed hydrology e »
« water quality, s f\
e runoff, 2 XN awem

%1014

e erosion,

 wash off of sediment and
pollutants.

0 3 10 0
S s



Watershed modeling — what are they used
for?

Models that determine watershed loads
and reductions

e Point source load — user defined
based on permit or DMR data

 Non point source load — simulated
by model, based on user supplied
Information and calibration

Department of
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Watershed modeling — commonly used

models
o Export Coefficient

e Simple Method

 Watershed Treatment Model (WTM)

* Nitrogen Loading Model (NLM) |
Increasing

 Mapshed Complexity

o Soll and Water Assessment Tool (SWAT)

 Hydrological Simulation Program—~Fortran (HSPF)

e SWMM

Department of
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Watershed Modeling — calibration process
(hydrology only)

1. Annual total flow volumes

2. Total seasonal volumes
(summer & winter)

3. High and low flows

4. Hydrograph shape and
peak flows (timing and
storm response)

[
-
-
-
-
[ =
-
-
-
-
-
-
-
[ =
-
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Watershed Modeling — calibration process
(hydrology only)

% Difference Between Simulated and Recorded

Values
Very Good Good Fair
Hydrology/Flow <10 10 - 15 15 - 25
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The reason for watershed modeling

e Element A — DRAFT RESULTS
characterize
watershed &
quantify loads _‘ P

« Element B — <,
water quality goal

« Element C — how
to meet the goal

e Element H -
evaluation criteria

", Huntington Bay

© The Nature Conservancy on Long Island

-, it Load by S
g Nitrogen Load by Source T T ——

Atmospheric deposition Fertilizer: agriculture
I \Wastewater: treatment facilities Fertilizer: lawns
Il \Wastewater: septic/cesspool systems [l Fertilizer: golf courses

NTEMEO‘:DRK Department of
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Waterbody modeling —what are they?

[ 2
I

A collection of formulations representing  .._.| ~  |d4]

physical mechanisms that determine I R R o e

position and momentum of pollutants in a BTN W

WaterbOdy. _;:r%:::: 1 e,

Include equations to simulate: o wlE,

* Movement and circulation of water I ———

 Fate and transport of pollutants m%* O
* Response to pollution R

Department of
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Waterbody modeling —what are they used
for?

Models that simulate waterbody responses.

* Predict water guality responses to natural phenomena and
manmade pollution for various pollution management
decisions

« Determine ambient concentrations based on changes in
watershed

Department of
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Waterbody modeling —when would | use
one?

 Want to know waterbody
response to reduction in
pollutant loads

 Want to quantify other
non-point source loads
(e.g., internal loading)

Department of
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Waterbody modeling — waterbody specific

« Waterbody types
= Rivers
= Lakes

THERE MUST BE

. a TTER WA F
» Estuaries cﬂﬁgs."f‘uas ég}.u‘i.
PRoOVID /

= QOcean/Coastal
= Groundwater

“The Lighter Side 0F The Cloud” Comic by David Fletcher €2 CloudTweaks
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Waterbody modeling— commonly used

 Empirical equations
o Streeter-phelps

e Bathtub

e QUAL2K

e L2K

« HEC-RAS

« WASP

o CE-QUAL-W?2

« EFDC

Department of
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Waterbody Modeling — calibration process
(eutrophication)

1. Total Loads T ot el bl | 11T T T T
2. DO &BOD S R O

3. Ammonia ]

4. Organic nutrients . .

5. Inorganic nutrients o J\ {I\
6. Algae and phytoplankton : /\‘* -{‘* ’\\f\\ V
7. Light N\[\ \}ﬂ\f\m ! \3} ! y‘”




Waterbody Modeling — calibration process
(eutrophication)

e Percent difference between simulated and measured values
(monthly and annual values)

—mm

Water Quality / Nutrients 15-25 25-35
Sediment <20 20-30 30-45
Toxics <20 20-30 30-40
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Waterbody modeling — spatial dimensions

N
STAT




The reason for waterbody modeling

e Element A —
characterize
watershed &
guantify loads

e Element B — water
guality goal

e Element C — how
to meet the goal

e Element H -
evaluation criteria

p@EyTrrrryrrrr[rrrrfprrrr [ I T rr [T [ rrrr [ rrerr[rroeor[ rrrofprrrr[rorers

D025

o020

Tatal Phosphoms
[n'igF'JE.;|I

0.0y

D005 —

GOODL o 4 4

ooe

Mﬂ |
— DFEELASE

— Grenarn 8 Completinn of dth Stpulation Projects
Scenarin 14 Reductions to MME Point and Mon-point Sources .
= = Seenano 18 Combined Adtions- Scenario 8 + Scenario 14 + Fertilizer Rule Implzmentation] |

200

ma 2Mg ez 2026 2030 20054 2038 2042 206 2050 ik 2058
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Modeling — managing pollution

Best management
practices (BMPSs)

- \"\ T
‘j ‘\ -\_-\“-—_ —k-
<
‘ 1
7,

Note: Each box represents a 100 acre size
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Modeling — managing pollution

Rural Land BMP Scenario Editor

8

Hectares BMP1 BMP2
Row Crops 1z % Existing |0 [
Hay/Fasture 2 360 2% Existing
Streams in Agricultural Areas 269 Em
Total Stream Length 143.7 Km
Unpawved Road Length 0.0 Km
Urban BMP Editor Save File

BMF3 BMP4 BMFL  BMP6 BMF8
0 0 0 0 b
[ 0 [ [
> Existing
AWMS [Livestock) o
AWMS (Poultry) n
Funaoff Contral o
Fhytase in Feed o
Existing Krn

Stream Km with Yegetated Buffer Strips 0.0
Stream Kmwith Fencing 0.0
Stream Km with Bank Stabilization oo
Unpaved Road Km with E and S Contrals oo

Cloze
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Modeling — managing pollution

Agriculture
Barnyard Runoff Control (pasture) 367 15 20% 20% 40%
Bioretention/raingardens Urban (HID) 570 25 40% 40% 80%
Conversion of Impervious Surface Urban (HID)  --- --- 40% 40% 80%
Cover Crop Agriculture 340 1 25% 11% 15%
Agriculture
Riparian Forest Buffers (pasture) 391 75 42% 38% 50%
Rooftop Runoff Disconnection Urban (HID)  --- 40% 40% 80%
Septic Connection == == 25 100% 100%---
Septic Pumping == == 3 5% 5%---
Wetland Restoration Agriculture 657 15 16% 31% 10%
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Modeling — managing pollution

Practical load reduction scenarios for phosphorus

 Developed land: 0-20%

e Forest: no reduction

e Agriculture: 0-60%

o Septic load: 0-100%

* Point source: effluent limits should consider technology
capabilities (0.05 - 1.0 mg/L TP)

Department of
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Modeling — managing pollution

Considerations for implementation

 What can be implemented?

 Who will be implementing?

 What practices have been implemented?
 How is implementation going to be tracked?

NEWYORK | Department of
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Questions?

Karen Stainbrook
Research Scientist
karen.stainbrook@dec.ny.qov

Cameron Ross
Environmental Engineer
cameron.ross@dec.ny.gov

Department of
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Outline

Module 3: case studies
 Genesee River

e Black River

« Small Pond

e Questions

e Discussion
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Case Study: Genesee
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Case Study: Genesee

 Element A—pollutant loads
identified & quantified Septic systems

e Prioritized watersheds Point sources
within major basins  yiwan runoft

« SWAT model - \ Cropland
e Current loads based on §

models:
- Sediment—38.5x108 Ib/yr Groundwater
_ Farm ¢ ~_Tile drainage
- Phosphorus—estimated | Animals
between 909,417 to >
; St bank
968,000 Ib/yr Wetlands oo 220
f ;JTET\:JO‘:DRK Department of
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Case Study: Genesee

 Element B—goal to reduce pollutant loads

 The estimated load reductions expected from the
Implementation of management measures found in this
section come from the work completed by the Makarewicz
research group

« The SWAT and SWMM models developed by the group were
used to identify the most efficient use of management
measures by specific area as well as estimate the percent
reduction of phosphorus and sediment
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Case Study: Genesee

 Element B—goal to reduce
pollutant loads

« Total phosphorus reduction
of 79,000 Ib/yr, or
approximately 8% of the
current total phosphorus
load

e Sediment reduction of
3.4x108 Ib/yr, or about 40%
of the annual load

Department of

NEW YORK
STATE OF
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Case Study: Genesee

 Element C—qgetting « Grassed waterway
reductions « Stream bank stabilization
o Buffer strips
« Based on SWAT and « Contouring

SWMM models developed
by the group to identify the
most efficient use of

management measures e Conservation tillage

 To achieve reduction, * Strip cropping
practices applied to whole
watershed—not realistic

e Terracing
e Cover crops

Department of
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NEW YORK
STATE OF
ooooooooooo




Case Study: Genesee

 Grassed waterway

in filter strips

Filter strips to
trap sediment

Grassed
waterway

Flexible grass in channel
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Case Study: Genesee

e Stream bank stabilization
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Case Study: Genesee

o Buffer strips
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Case Study: Genesee

e Contouring

NEW YORK | Department of

STATE OF =

oreorrunity | Environmental
Conservation



Case Study: Genesee
e Terracing
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Case Study: Genesee
e Cover crops
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Case Study: Genesee
e Conservation tillage

Conventional Tillage Conservation Tillage

v

nutrien& leaching
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Case Study: Genesee
. Strlp cropplng
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Case Study: Genesee
e Green Infrastructure
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Case Study: Genesee
e Green Infrastructure

Design Guidelines for
Subsurface Infiltration

sL RIVERJACKS

OPEN INTO
RECHARGE BED

POROUS ASPHALT PAVEMENT
~ [~

SRR enRs URRET
UNIFORMLY GRADED
STONE AGGREGATE

4 WITH

Fe 40% VOID SPACE
,-‘-‘;_ FOR STORMWATER STORAGE
=" : AND RECHARGE

SUBSURFACE BED Drueing: 1l foy cale; e comiact
Cahrill Assoctnles fine persmission; crem,
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Case Study: Genesee
e Green Infrastructure

$ 000000
OO ARA
KRR

OO0
XX

.’;’A “‘
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Case Study: Genesee

 Element D—technical & financial assistance
* Plan relies on voluntary implementation of practices
 |dentifies potential funding sources

- Great Lakes Restoration Initiative (GLRI)

- Water Quality Improvement Program (WQIP)

- Resource Conservation Partnership Program (RCPP)

Department of
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Case Study: Genesee

Element E—outreach

 Information and data collected by these groups has been

used to develop this watershed plan:
- Water Assessments by Volunteer Evaluators (WAVE)

- Genesee/Finger Lakes Regional Planning Councill
(G/FLRPC)

- Water Education Collaborative (WEC)

- Genesee River Wilds

- Center for Environmental Initiatives (CEl)

- Soil and Water Conservation Districts (SWCD)

-New York State Department of Environmental Cg}servation

:aTET\:JO‘:DRK Department of
ooooooooooo Environmental
Conservation




Case Study: Genesee

 Element F—schedule

Depends on funding

e High priority watersheds — 10 years from plan date
 Medium priority watersheds — 15 years from plan date
* Low priority watersheds 25 — years from plan date

NEW YORK
STATE OF
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Case Study: Genesee

 Element G—progress milestones
 60% implementation at within priority watershed
 Measured by:

- Miles of stream banks stabilized

- Miles of buffer strips

- Acres of cover crops

- Acres of contouring

- Acres of conservation tillage

- Miles of grassed waterways

Department of
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Case Study: Genesee

 Element H—criteria to assess progress
e Total phosphorus
o Total suspended solids
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Case Study: Genesee

 Element [—monitoring

« DEC monitoring programs
e USGS monitoring
 Monroe County
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Case Study: Black River Watershed

In 2010, Black River Watershed Management Plan was
released by Bergmann and Associates, with funding from
the NYS Department of State, and support from the Tug
Hill Commission, Lewis County Soil and Water
Conservation District, and the Town of Greig, as part of
the Black River Initiative. Has been useful in leveraging
DOS funding and other state agency funding. The plan
used DOS guidance for developing watershed
management plans.

Black Rever .~ i

W atershed
Lake )
Management Plan
B T o NEWYORK | Department of

areortumry | Environmental
> Conservation



Case Study: Black River

Since 2010, The Environmental
Protection Agency, in it's work with the
NYSDEC and other stakeholders, has
been increasingly only providing
funding to those watersheds with a
state approved 9 element plan. Black
River stakeholders, including Tug Hill
Commission and Lewis and Jefferson
County Water Quality Coordinating
Committees, expressed an interest in
developing the 9 element plan in order
to leverage EPA GLRI and Clean
Water Act Funds.

The g Elements
of Watershed
Planning
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Case Study: Black River

Gaps identified in the Black River Watershed
Management Plan that did not meet the EPA required 9
key elements included:

e Element B: Estimated load reductions needed.

 Element D: Estimated cost, financial and technical
assistance needed.

 Element G: Measurable milestones (ie # of acres of
BMP implemented)

* Element H: Criteria used to determine whether
loading reductions are being achieved

-Quantitative- loading data or modeling
-Qualitative- beneficial uses are improved/maintained

Element |: Monitoring component to evaluate
effectiveness over time.

- Reporting mechanisms, Tracking BMP implementation, using DEC RIBS
water quality monitoring data to determine success, etc. :‘
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Case Study: Black River

A Draft Addendum to the existing plan was
developed to meet the minimum 9 element’
required by EPA, in partnership with
stakeholders and with support from DEC’s
Great Lakes program and Tug Hill Commis

The draft addendum was promoted to
stakeholders including Lewis and Jefferson
County WQCC and the Storm Water Coalit|
by sharing the draft and updates at regular
mleetings. Feedback was gathered to inforn
plan.

An article was written in the Black River
Initiative newsletter sent to over 400
stakeholders to promote awareness of the !
element addendum and gain additional
feedback.

Partners continue progress to achieve

My 2013 goals in the Black River

Addendum to Black River Watershed Man-
agement Plan will meet federal guidance
rees is underway, led by the o target manogement actions to

L.nh's 1'mg'ram. DEC  achieve measurable resul
\nundhlg mmkgrledh e
T o i

Black River Initiative i
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Case study: Black River

In working with DEC Division of Water
Staff, the approach was refined, and the
addendum evolved into a 9 element plan
(rather than an addendum to the existing
plan) for the Black River.

Stakeholders were kept updated on the
progress, and all feedback was
Incorporated as appropriate and consisten
with the purpose of the 9 element plan to
leverage EPA funding, address gaps in the
original plan and meet requirements of 9
element plans, provide measurable
Implementation, align with statewide
monitoring, and provide mechanisms for
evaluating progress.

Black River
EPA 9 Element Watershed Management Plan:
Reducing Phosphorus, Nitrogen, and Sediment
Loading in Priority Sub Watersheds

'A% element Watershod Management Plan 3.14-15
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How would you start this process from

scratch?
A: Sources & B: Water C: Est
Loads quality goal

I: Monitoring

Implementation Plan

H: Evaluation F: Schedule

D: Technical &
Financial
Assitance

G: Milestones
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OPPORTUNITY

Department of
Environmental
Conservation




Case Study: Small Pond

Element E — Outreach
 Start communication of the local level
 Setting the stage
*\What do you want for the waterbody
»\What information (data/plans) exist
= Are their interested stakeholders
* Public meetings
= Pitch plan
= |dentify help
= |dentify what is needed and why
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Case Study: Small Pond

Element A (pollution loads sources identified & quantified in
watershed)

Land use

Watershed Characterization Urbane, oy

5%

3%

e Area — b22 Acres
e Septic - 21 septic systems
e Point source - none et

54%

Pastureland
38%
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Case Study: Small Pond

Element A (pollution loads sources identified & quantified in
watershed)

Simple spreadsheet loading model -> STEPL

Series of empirical relationships which relate load to average
waterbody concentration of TP and CHL-a

 \Vollenweider and others
» Steady state
 Annual average

QAPP




Case Study: Small Pond

Total P Load by Land Uses (Ib/yr)

Groundwater Urban
3% 12%

Cropland
28%
NEWYORK | Department of
uuuuuuu ~ | Environmental
Pastureland Conservation
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Case Study: Small Pond

Element B: water quality goal

Goals

 Remove from waterbody from 303(d)

 Less frequent HABS as reported to NYSDEC

« 20 ug/L ambient total phosphorus concentration
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Case Study: Small Pond

Element B: water quality goal

200
Predicted e
« TP =136 ug/L = EE . .
*CHL-a=73ug/L :
Observed .
e TP =125 ug/L 40
20
« CHL-a =46 ug/L .
+0bserved mPredicted E
CET | Coniervation.




Case Study: Small Pond

Element B: water quality goal
Element C: how to meet the goal

Reductions needed to meet goal
e Current 629.5 kg/yr (136 ug/L)
 Need 35.7 kg/yr (20 ug/L)

200

TOTALP MG/M3

Approximately a 94% 50
reduction?!?

/
1L
‘/
A? //

200 400 600 800 1000 1200 1400

Total P Load (ka/vn
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Case Study: Small Pond

Revisit Element B: water quality goal

 Remove from waterbody from 303(d)
 Less frequent HABS as reported to NYSDEC
« 20 ug/L ambient total phosphorus concentration

» 25% reduction in total phosphorus and evaluate ambient
concertation
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Case Study: Small Pond

Element C: how to meet the
goal

e Goal s to achieve a 25%
reduction in TP load

e Pastureland and cropland
accounts for 64% of load.

Total P Load by Land Uses (Ib/yr)

Groundwater Urban
3% 12%

Cropland
28%

Pastureland

36% f NEW YORK
STATE OF
PPPPPPPP TY
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Case Study: Small Pond

Element C: how to meet the goal
Practices to consider
= Stream fencing — 38% efficient (pastureland)
» Riparian forest buffer — 38% efficient (cropland)
= Cover crops — 11% efficient (cropland)
» Prescribed grazing — 24% efficient (pastureland)




Case Study: Small Pond

Element C: how to meet the goal

25% reduction in TP load can be achieved by applying the
following BMPs:

e Cropland — 14 ac of cover crops, and

e Cropland — 14 ac need to be directed through a forest buffer,
» Pastureland — 200 ac need to have stream fencing,

» Pastureland — 200 ac need to have prescribed grazing,

Department of
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Case Study: Small Pond

Element D—assistance to support implementation actions

o State & federal funding
 AgNPS
« USDA programs
= CREP
= EQIP
= Resource Conservation Partnership Program (RCPP)
» Great Lakes Restoration Initiative (GLRI)
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Case Study: Small Pond

Element H—evaluation criteria

e Track BMP implementation
 Use DEC lake monitoring to track trends
« Monitor for HABs and track reporting frequency to NYSDEC

Department of
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Case Study: Small Pond

Element F — schedule

o Short-term(3yrs) implement %2 of BMPS
e Mid-term (3-5yrs) complete implementation of BMPs

 Long-term (5-10 yrs) track progress and reevaluate
watershed and update goals and implementation plan.
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Case Study: Small Pond

Element G—track progress

 Develop system to keep track of implemented projects
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Case Study: Small Pond

Element I—monitoring
« Recommend use of DEC monitoring programs

Avoid a QAPP
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Questions?

Karen Stainbrook
Research Scientist
karen.stainbrook@dec.ny.qov

Cameron Ross
Environmental Engineer
cameron.ross@dec.ny.gov

Emily Sheridan
Eastern Great Lakes Watershed Coordinator
emily.sheridan@dec.ny.gov
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