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What Are Your Goals?

- How Do You Achieve Them?




What will we do or change?
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*Channel width/depth

*Banks

*Substrate

*Canopy cover

*Riparian vegetation
*Gradient/slope

*Sunlight

. *Primary Production

' *Secondary Production
' «Organic matter inputs
*Nutrient availability

*Turbidity
*Conductivity

 *Temperature
Integnty of . *Dissolved Oxygen
the River | *Nitrogen

/ " *Phosphorous

pH
*Contaminants

Watershed

Qharacteristics

*Competition
Terfa *Reproduction

| Velocity Interac- I°Pr'ed?tion

~* Volume . *Feeding
* Surface runoff tions *Parasitism
* Groundwater *Disease
* Variability

* High-low extremes .
S
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- What will we impact?:
"7‘_3- * Bacteria

-+ Sediment

-« Water Temp

~ « Infiltration/Hydrolo
gy

Soil Carbon?

.« Macroinvertebrates
Fish
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Problem Barnyard




Improved Barnyard




Lititz Run — Before Forest Buffer
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What Are Your Goals"
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-Reduce
» Sediment
» Pathogens
* Nitrogen and Phosphorous
Pollution
* Flooding & Excessive Runoff
 Removal of Impaired Status — Clean
Water Act
* Wild Trout
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The Role of Modeling

cC ® © & https;//www.chesapeakebay.net/documents/Phase_6_Modeling_Tools_1-page_factsheet_12-18-17.pdf v O W n @ ®

&+ Most Visited @ Getting Started

= + Automatic Zoom

CHESAPEAKE

PROGRESS

hase 6 is the newest version of the Chesapeake Bay Watershed Model, now called the Chesapeake Bay
Suite of Modeling Tools. Its simplified structure makes it easy to use and its data and information have
been expanded and improved. But how is it different from the previous version?

What’s New in the Phase 6 Watershed Model?

The Phase 6 Watershed Model brings more scxenuhc and paxtne1slup mput mto the model

Ly \
than ever before. It includes new scienc
industries not previously involved. Thar

improved the ability to answer question: g W~ Chesapeake Assessment Scenario Tool

management decisions can affect nutries

Highlights HOME PUBLIC REPORTS LEARNING ABOUT CONTACTUS

The new model will be able to better pr
account for the sediment build-up behir

Ten additional years of water quality md

more insight into how pollution loads h| entpractices to streamli

%) LOG IN

to control pollution entering the enviro; - - —-—-—-lieglohr«—fomnemsed flmctlonallty mm R —
High-resolution land cover data allow fd il B Register Where To Start msme = ;ﬂ;;—;*;i“
infarmatinn than wae nravianche availahy -
DEVELOP A PLAN SOURCE DATA BMPS
Get answers to your questions about how to Download data tables including information View information on best management
use CAST to develop a plan. on load sources and agencies, BMPs, practices (BMPs) including calculations, a
animals, geographic references and delivery quick reference guide, and protocol and
factors. expert panel reports.
Develop A Plan View Source Data Learn More
MAP TOOLS & SPATIAL DATA COSTS TRACK TMDL PROGRESS
View geographical information and Download BMP costs data and view cost View helpful information on verification,
shapefiles. profiles for each state and Chesapeake Bay river trends, how to submit progress data via



odel My Watershed

» Model My Watershed*

Select Area

Explore mapped layers, such as streams, land cover, soils,
boundaries and observations, using the layer selector in the
lower left of the map. See our documentation on layers.

Select an Area of Interest in the continental United States, using
the suite of tools below, to analyze the factors that impact water
in your area and to begin to model different scenarios of human
impacts. Different modeling options for using these tools are
described in the technical documentation.

Select boundary

Choose a predefined boundary from several types v
Draw area

Free draw an area or place a square kilometer v
Delineate watershed

Automatically delineate a watershed from any point

Upload file

Upload a polygon for your area
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¥ Most Visited @ Getting Started

% Model My Watershed

Analyze Monitor Model

Delaware High Resolution sk &

Streams Land Soil Terrain Climate PtSources Animals Water Qual

Land cover distribution
Related Layer: National Land Cover Database « Turn on
Source: National Land Cover Database (NLCD 2011) @

Open Water |
Perennial Ice/Snow
Developed, Open Space
Developed, Low Intensity
Developed, Medium Intensity |
Developed, High Intensity |
Barren Land (Rock/Sand/Clay)
Deciduous Forest
Evergreen Forest |
Mixed Forest

Shrub/Scrub
Grassland/Herbaceous
Pasture/Hay
Cultivated Crops
Woody Wetlands
Emergent Herbaceous Wetlands
0% 20% 6% Layers
Coverage Streams
Continental US Medium
Type Area (km?) Coverage (%) Resolution Stream Network
Open Water 0.00 0.0 Delaware River Basin High
< > Resolution Stream Network
Nalawara Diviar Racin TN
Change area ] O
https://modelmywatershed.org/analyze#land
~ 7 . 836 PM
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¥ Most Visited @ Getting Started

B Pix - mehrhart@s

§ Model My Watershed

® & & https//modelmywatershed.org/project/

Monitor

X
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New Project

% Model My Watershed
Untitled Project ~ [ Details
Current Conditions & Export GMS
Hydrology Water Quality
5 Total
Sources (s:g d)lment Nitrogen
(kg)
Hay/Pasture 57,209.4 252.2
Cropland 369,987.6 1,285.0
Wooded Areas 558.7 8.1
Wetlands 150.1 13.4
Open Land 101.3 1.5
Barren Areas 0.0 0.0
Low-Density
Mixed 453 1.0
Medium-
Density Mixed 14.7 02
High-Density
Mixed H .0
Low-Density
Open Space 729.3 15.5
Farm Animals 0.0 966.6
Stream Bank
Erosion 33,401.0 21.0
Subsurface
Flow 0.0 13,049.1
Point Sources 0.0 23.4

m l Downloads

Total
Phosphorus
(kg)

98.1
429.5
0.9
0.8
0.1

0.0

0.1

0.0

220.9

9.0

116.9

3.0

Inbox - G Suite ...

Streams

Continental US Medium
Resolution Stream Network
Delaware River Basin High
Resolution Stream Network
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Courtesy Mike Hickman, Center for Watershed Protection/=




MapShed PRP Detfault Rate, BANCS

Results, and DEM Ditferencing

57.5 18.6 6.1 2.4 39.4%
66.1 68.9 9.5+2.0 20.8%
193.7 2069  33.4+12.6  37.8%
72.2%- ,
115.0 62.7 13.9% -19.3%
103.5 25.8 10.2 +2.8 27.2%

*Net Deposition

Courtesy Mike Hickman, Center for Watershed Protection
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West Branch Brandywine Creek - Honeybrook
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Agricultural Conservation Easement Projects

Honey Brook Township, Chester County PA
Salisbury Township, Lancaster County PA
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Plan
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Manure
Management
Plan

County: Chester
Date: 8/25/2015

Assisted by: Bryan Withiam
Agency: TeamAg, Inc.
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NFWF Sandy - White Clay Creek Watershed W<}E
Proposed & Completed BMP Locations as of September, 2016
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- # N Level-Lip Spreader (14,706 ft)
Grass Waterway (573 ft)
N Terrace (17,247 ft)

Rock Outlet (55 ft)

‘ R t% ~Proposed Level-Lip Spreader (8,859 ft)

@3 WCC Watershed @ McCue Rd
1~~~ Stream Reach
100 Forested Buffer




NFWF Sandy - WCC
Planning Map fc ‘

(2010 DVRPC aerial image
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L?(\)/Sg“p spreader” located behind Level-lip spreader during construction

RIS

- o . &
- oo Se T G

‘Level-lip spreaders” are shallow conservation swales built along the contour of the slope that collect surface runoff
during rainstorms. With most storms the water that is collected will infiltrate into the ground, sediments settle out,
and the water flows as groundwater to the stream. In big storms the water will flow over the level-lip evenly into the
streamside forest before reaching the stream. Level-lip spreaders help reduce flooding and prevent nutrients and
sediments from reaching the stream. These swales are being designed by Chester County Conservation District in

with the Stroud Center.




%




Yol 3

- # N Level-Lip Spreader (14,706 ft)
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Spring 2014




File: PA1567Pregocts|1567001IGISUMXD_WieCloyCroak\Basemap_Unper myd, 4672016, Drawn by kioyse, Capyright Princeton Hyuo, LLC.

WHITE CLAY CREEK FLOODPLAIN RECONNECTION AND RESTORATION CONCEPT PLAN
UPPER PROJECT EXTENT

AREA OF FILLTO BE REMOVED TO RE-ESTABLISH
OVERFLOW DIVERSION INTO EXISTING MILL RACE

FLOODPLAIN ENHANCEMENT
ZONE THROUGH WETLAND
CREATION — INSIDE OF
RIVERINE BUFFER
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TO BE DISTURBED

EXCAVATED SEDIMENT TO BE
SPREAD ON ADJACENT FIELDS

FLOODPLAIN ENHANCEMENT
ZONE THROUGH WETLAND
CREATION — WITHIN ADJACENT
AGRICULTURAL FIELD

FLOODPLAIN ENHANCEMENT
ZONE THROUGH WETLAND
CREATION — OUTSIDE OF
RIVERINE BUFFER

BPENNSYLVANIA COUNTY MAP

PRINCETON HYDRO, LLC.
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PO BOX 720
RINGOES, NJ 08581

i fhos 1 ), P CT

PROJECT EXTENTS

= StiwTs b - from LOAR
— WWetiwnd Uirw
Sediment Excavation
W Ousise Buee

Wire: Buniae

7 s
[ wwetsmmess
[ Poecens

WATER RESEARCH CENTER




Flood Storage

Level Lip Spreaders and Wetland storage totals over 9,200 m3 of storage
That’s approximately 25% of a 2 inch, 24 hour storm event

How Do Other Factors
Impact Flood Storage and
Timing?
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Conserving Water Quantity and
Quality by Improving Soil Health
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- How Do You Achieve
- Them?




Current Conditions and
Progress Toward Restoration Goals

Brandywine Headwaters
White Clay Creek

Red Clay Creek
Plum Run
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What Makes the DRWI Unique?

Prioritized Measurable Outcomes
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What Makes the DRWI Unique?

Prioritized Measurable Outcomes

» Defining and Quantifying Goals
» Aggregating Effort

» Monitoring Progress and Outcomes



What is the Restoration
Goal?




Monitoring

Has the Restoration
Goal Been Reached?

What is the
Rate of Change?




Headwaters
Brandywine
Creek
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White Clay Restoration
Restoration Target
Replicates EV with Wild Trout




Road Salt

Stream Health
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Stream Recovery
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White Clay Creek
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Headwaters BC 2 927 tons of
White Clay Creek sediment per year

Red Clay Creek
Plum Run

8,953 Ibs of
phosphorus per year

https://www.drawingtutorials101.com/how-to-draw-simple-dump-truck



Headwaters BC 293 truckloads
White Clay Creek sediment per year

Red Clay Creek
Plum Run

224 truckloads
manure per year

https://www.drawingtutorials101.com/how-to-draw-simple-dump-truck



' Summary

» Project progress Is strong
(27 — 44% complete in some areas)

» Current conditions support Focus
Area goals — unimpaired vs wild trout

» Too early to see ecological outcomes
— need more projects and time



Matthew J. Ehrhart
Director of Watershed Restoration
Stroud Water Research Center

mehrhart@stroudcenter.org
610 268 2153 ext 308



Current Conditions and
Progress Toward Restoration Goals
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Middle Schuylkill Cluster
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Middle Schuylkill Cluster
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Middle Schuylkill
Water Monitoring
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Monitoring is like traveling.
There are lots of ways to do it.
They all serve a purpose.

But they are not all equal.




Data Challenges/Lessons Learned

Source water concerns may # Restoration goals
Regulatory requirements may # Restoration goals
Engagement events may # Restoration monitoring

Project monitoring may # Focus Area monitoring

L e




Data Challenges/Lessons Learned

Site matters
Season matters

Variable measured matters

Rigor matters
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Cumulative Progress
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Middle 6,294 tons of
Schuylkill sediment per year

Cluster
Phase 1 & 2

17,910 Ibs of
phosphorus per year

https://www.drawingtutorials101.com/how-to-draw-simple-dump-truck

https://feedyardfoodie.wordpress.com/2013/03/28/march-madness/




Middle 629 truckloads
Schuylkill sediment per year

Cluster
Phase 1 & 2

448 truckloads
manure per year

https://www.drawingtutorials101.com/how-to-draw-simple-dump-truck
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5.1 miles of trucks line up
bumper-to-bumper
per year

51 miles of trucks
over 10 years

877 truckloads
sediment and manure

per year

8770 truckloads
sediment and manure
In years




Summary

» Project progress Is strong
(45 — 61% complete in some areas)

» Current conditions may support higher
Focus Area goals — unimpaired =»
cold water fishery =>» wild trout

» Too early to see ecological outcomes
— need more projects and time



Matthew J. Ehrhart
Director of Watershed Restoration
Stroud Water Research Center

mehrhart@stroudcenter.org
610 268 2153 ext 308
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