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GIS, Hydrologic/Hydraulic 
Modeling –

The Letort Spring Run 
Collaborative Stormwater 

Management Project
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Flooding - May 14, 2010

Flooding - July 11, 2012
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Flooding – October 11, 2013
Storm Sewer Surcharge or Stream Overbank 

Flow Causing Flooding

October 11, 2013  4:10 PM
Intensity: 0.22 inches/hour
Total Rainfall :  3.90 inches

Storm Sewer Surcharge

Letort Spr. Run Overbank Flooding

Flooding 
Problem 

Identified in 
the Letort 

Watershed

Outreach to 
PA DEP and 
PADOT for 
assistance 

and direction

Form a 
Cohesive 

Stakeholders 
Collaborative

•Carlisle Borough
•Middlesex Township
•North Middleton Township
•South Middleton Township
•Carlisle Barracks
•Penn DOT
•PA DEP

Identify and 
Fix 

Stormwater 
Related 

Problems 
Cooperatively

Project
Overview
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Participation Benefits
The “Tool” 

Solutions beyond Act 167

Municipal/Facility Asset Management 

Regional Tourism/Quality of Life

Collaborative Model

MS4/Regulatory Compliance

Reduction in Municipal/Facility Operating Costs

Project Phases
PHASE 1

Establish a cohesive and Committed 
Stakeholders Collaborative

Attractive to funding Agencies

Cost Savings through 
elimination of duplicative efforts

Essential for cross-boundary 
cooperation

7

8



3/23/2021

5

Current Activities

PHASE 2

Engineering and Assessment

Build Study-Area GIS “Tool”

Engineering Assessment: 
Region Specific BMP Solutions 

Stakeholders Assessment 
Review Meeting

Implementation Plan Report

Future Phases

• Letort Spring Run Stormwater BMP Construction

• Expansion to

Additional Areas

• Re-evaluation and

Refinement 

of Sustainable

Approach
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PHASE 1 FINDINGS

Stormwater Flooding/Drainage Problems

Water Quality Issues

Future Regulatory Compliance 
Preparations

Need for Mapping Tools (GIS/CADD)

Anticipated Collaborative Cost Savings

Working Together

The Collaborative 
Successfully Applied 
for $75,000 DCED 

Grant

• Create GIS Collection 
Tool

• Create GIS Database
• Provide Instruction for 

Municipal Staff in Use 
of Tool and Database

• Create GIS Collection 
Tool

• Create GIS Database
• Provide Instruction for 

Municipal Staff in Use 
of Tool and Database
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GIS Tool

• Web-based application allows for “Real 
Time” Data Collection

• Input, View and Edit from Desktop Station 
or Mobile Device

• Built-in applications with pull-down menus 
for quick data entry and minimal errors

Sample: Mobile MS-4 Data Collection 
Find Location Choose Outfall Type
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Sample: Mobile MS-4 Data Collection 
Fields Matching DEP 
Form *:

Land Use Pull Down

*Outfall Reconnaissance Inventory/ Sample Collection Field Sheet

Sample: Mobile MS-4 Data Collection 
Clarity Pull Down  Attach Pictures, Notes, PDFs

 Immediately uploaded to the Web for 
viewing and editing

 User controls viewing and editing 
permission

 Applications with same easy-to-use 
format:
 Infrastructure: Signs, Utility Poles, Street 

Lights and Traffic Signals

 Stormwater Collection and 
Conveyance: Inlets Manholes, Fittings 
Valves, Culverts, Pipes, etc.

 Citizen Request Forms: Potholes, 
Graffiti, Service Repairs, Complaints, Other

 Inspections: MS-4, Storm Water, Sanitary 
Sewer, Water , Poles, Signs

 Emergency Operations: Damage 
Assessments, Incidents, Accidents, Shelters, 
Evacuation routes, etc.
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Stormwater Model

Pre-modeling Effort
• Identify Flood Areas
• Acquire Existing Infrastructure Mapping
• Supplement with field collected data
• Acquire Land Cover, Soils and 

Topography
• Synthesize to GIS Base Map

Problem Areas – Data Collection

Flooding

Water Quality 
Problem

ArcGIS
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Modeling Focus on Region’s Flooding

 Carlisle 
Borough has the 
highest 
concentration of 
flooding impacts

Flooding

Water Quality 
Problem

ArcGIS

Focus on Region’s Flooding

 Carlisle Borough has the highest concentration of areas 
that flood

 The most severe safety and damage impacts from 
flooding are encountered in Carlisle Borough due to 
density of population and intensity of development

19

20



3/23/2021

11

Bridge over Molly Grub

Bridge over Molly Grub

October 11, 2013  3:01 PM
Intensity: 0.29 inches/hour
Total Rainfall :  3.68 inches
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Channels – Little Capacity

Bridges
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FEMA FIRM – Letort Spring Run Project Study Area

Project  Study 
Area

Additional Cross Sections
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Hydraulics - Stream

Cross 
Sections

Four (4) Storm Sewered Areas
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Carlisle Stormsewer Survey

Carlisle Detailed Study Area
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Carlisle Detailed Study Area

Sewer Areas 3 & 4
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Sewer Areas 3 & 4

Storm Sewer Outfall
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Flooding

Depressed Areas - Ponding
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Hydraulic Model Set-up

Hydraulic Model Set-up
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Hydraulic Model – Pipes & Channels

Hydraulic Model – Ponding
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WMS Hydrologic Model 
Parameter Development

Digital Elevation Model
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DEM Subwatershed Delineation

Hydrologic Model Set-up
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2006 USGS NLCD

2006 USGS NLCD
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NRCS Soils Data

2006 USGS NLCD
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Hydrologic Model Parameters

EPA SWMM5 Hydrologic/Hydraulic Model Set-up
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Stream Gage - Calibration

Karst Topography 

 Karst topography affects hydrology and model 
calibration
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StreamStats Regression Equations

StreamStats Regression Equations
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StreamStats Regression Equations

Calibration

Location / 
Letort Spring Run just US of Area 4  
Letort to I-81

SWMM Parameter         
Data / Method Table - Link R26220
DA GIS (SM) 8.28

DA SS (SM) 8.41
DA FIS (SM) 10
Baseflow (Init. Flow) 8.41
Sub/Conduit 364
SWMM 1st Try 894.54

Calibrated Values 711.08
Streamstats (5102) 480

Act 167 HMS 838
PeakFQ  LPIII 296
FEMA FIS 270
PekFQ Weibul Plot 502
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HMS data  (From US to DS) Calibrated

Act 167 HMS Sub 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
Combined 

Areas

LSR_08 215 430 663 1089 1522 2067

LSR_09 116 224 340 553 771 1048

J-LSR-01 (US of I-81) Comb 278 547 838 1370 1915 2606 LS 8,9

LSR-06 (I-81) 58 118 185 309 438 602

J-LSR-02 (I-81) Comb +6,7 363 711 1085 1772 2478 3376 LS 6,7,8,9

LSR_07 91 167 249 397 550 744

LSR_04 (DS Limit Study) 186 325 467 719 969 1280

J-LSR-03 (DS Limit Study) Comb 526 989 1462 2319 3192 4288 LS 4,6,7,8,9

PeakFQ  values Transposed 178 338 508 810 1091 1504

J-LSR-04 Confluence - Stream 
gage 632 1180 1746 2773 3851 5212

PeakFQ  values 245 435 619 943 1268 1683

Calibration

Hydrologic Results – Design Events
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Hydrologic Analyses

Surcharge
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Surcharge

Ponding – Inadequate Inlet Capacity
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Animation Aids Timing Analysis

Preliminary Modeling 
Observations

2-Stage flooding

• Surface runoff overwhelms the system, then subsides
• Letort crest backflows and causes a second inundation

Volume control BMPs spread throughout study area most 
effectively resolve flooding

A combination of rate control, volume control, conveyance 
upgrades and floodplain restoration is indicated
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Assessment Process

85 
Remedia-
tion sites 

were 
identified!
12 BMP 
Types

Excerpt from BMP Map Legend
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BMP No. 1- Source Area 
Samples

BMP No. 2- Floodplain Restoration 
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BMP No. 8 – Policy & Programmatic 
Initiatives Samples

Summary
Data 

Collection
ArcGIS 
Data 

Analysis

WMS Data 
Processing

SWMM 
Modeling

Calibration
Verification
PEAKFQ

StreamStats

Analyze 
Results 

Determine 
Source of 
Problem

Determine 
Solution(s)

Implement
Plan 

(BMPs)

Reduce 
Flooding & 

Improve Water 
Quality
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Letort Spring Run Collaborative Funding:

 Phase 1 & Phase 2 Funding

 Involvement throughout project

Penn DOT Support

PA DEP Support
 Phase 2 Funding

 Phase 1 Project Involvement

 Grant for GIS Database

PA DCED Support

Funding: Sources

PA DCED 

PA DCNR

PA DEP

PennDOT

PennVEST

PA Public Utility Commission

PA Fish and Boat Commission

Commonwealth Financing Assoc

League of Women Voters

US EPA

US Army Corps of Engineers

US Housing and Urban Development

National Fish and Wildlife

Chesapeake Bay Foundation

Chesapeake Bay Trust

Land Trust and Conservancies

Endowments

Users Fees

General Funds

71

72



3/23/2021

37

Funding: Opportunities

http://pagrowinggreener.org/wp-content/uploads/2014/02/Finding-the-Green-LR.pdf
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