City of Philomath
Storm Drain Master Plan

TABLE OF CONTENTS

WE » i

Pape
FOREWORDY . . T T T T T T T I T I T iv
EXECUTIVE SUMMARY
Introduction . . .. .. .. . . e ES-1
Project Objectives . . . ..ttt e e e BS-1
Elements of the Master Plan . . ... ... .. ... .. ... .. ... .. .. ... .. ... ES-2
Liability and Funding Issues .. .... ... .. ... .. . . . . . .. ES-4
Section
1. INTRODUCTION
1.1 Background ............ . .. e 1-1
1.2 Authorization . .. .. ... .. ... ...ttt e e e 1-1
1.3 Project Objectives . . . . . . ot e e 1-2
1.4  Prior Studiesand Work . ........ .. .. ... ... . . .. .. .. ... ... 1-2
2. STUDY AREA CHARACTERISTICS
2.1 Study Area .. ... . e e e e 2-1
2.2 Climate and Rainfall Patterns . ... ...... ... ... .. ... 2-1
2.3 Topography v v e e e e e e e 2-2
24 Soils & Geology ... i e e 2-2
2.5 Land Use
a. Land Use within City Limits . ......................... 2-3
b. Land Use outside City Limits but within UGB . ............. 2-3
c. Land Useoutside UGB . ......... ..., 2-4
2.6 FEMA Flood Insurance Status ... ............... ... ........ 2-4
3. EXISTING DRAINAGE SYSTEM
3.1 General . .. e e e 3-1
3.2 Existing System . . ... .. e e e 3-2
3.3  Existing Problem Areas
a. Lackof Capacity . ......... .. 3-4
b. On-site Problems . .. ....... ... ... .. . . . . .. 3-4
c. Endof Useful Life . ......... ... .. . . . ... 3-5
d. Lack of Facility . ...... ... ... .. . . 3-5
e. Lack of Maimtenance . .............. ... .....uuiun.. 3-5

Philomath Storm Drainage Master Plan



3.4

4.1

4.2

4.3
4.4

DRAINAGE SYSTEM ANALYSIS

Hydrology Analysis Procedure

a. Modeling Methodology ... ... . ... .. . ... ... . .. .. 4-1
b. Runoff Coefficients and Land Use . ... ......... ... ... .... 4-2
c. Time of Concentration .............. ... .. ... ........ 4-3
d. Design Storm Frequency .. ....... o enenan. 4-4
€. Intensity-Duration-Frequency Curve .. ................... 4-5
Hydraulic Analysis

a. Open Channel Flow - Manning Formula .. ................ 4-6
b, Surcharged Culvert Flow . ... ......... . ... ... ... ... 4-6
Computed Stormwater Flows for Future Conditions (Buildout) ........ 4-7
Computed Stormwater Flows for Existing Conditions . . ............ 4-7

SYSTEM EVALUATION AND RECOMMENDED IMPROVEMENTS

5.1

5.2

53

54

WE «ii

Project Approach Alternatives

a. NOo Action . ... e e e e e e 5-1
b. Upgrade Existing System . . .. ... 0 e 5-1
c. Regional Detention .. ............ . . ... .. . . . ou... 5-1
d. Reroute Stormwater .. ................... e e 5-2
Recommended Improvements . ... ....... ... .. ... ... 5-3
a. Basin 0 ... ... e e 5-4
b. Basin O . ... e e 5-5
c. Basin 13 ... .. e e e 5-5
d. Basin 15 ... .. e e 5-6
e. Newton Creek Basin . ......... . ... ... ... . ... 5-7
f. East Newton Creek Basin . ... ... ... i 5-7
g Southwood Basin . ............. ... ... ... . .o, 5-8
h. Bell Fountain Basin . ......... ... .. ... 0. 5-8
Recommended Capital Improvement Priorities . .................. 5-9
a. Project Evaluation Criteria . ... ...................... 5-11
b. Ranking of Recommended Alternatives . ................. 5-11
Basis of Preliminary Cost Estimates . ........................ 5-14

Philomath Storm Drainage Master Plan



MANAGEMENT PRACTICES

6.1  Introduction ... ...... ... ...ttt e 6-1
6.2 DesignStandards ........ ... .. .. .. ... e 6-1
a. Design Storm Recurrence Interval . ..................... 6-2
b. Hydrologic Design Calculations . ....................... 6-3
c.  SheetFlow Escape Routes . ........................... 63
d. Minimum Flow Velocity . ........ ... ..., 6-3
€. Catch Basing . .. ... .. i i, 6-3
f. Dry Wells . . ... . 6-4
2. Open/Natural Drainage .. ............... 00t rn.n.. 6-4
h, Minimum Storm Drain Pipe Size ....................... 6-4
i Pipe Material ... ... . ... .. .. ... . 6-4
j. Runoff Coefficients . .......... ... .. .. ... 6-4
k. Minimum Time of Concentration ....................... 6-5
L Rainfall Intensity-Duration-Frequency (IDF) Relationship ... ... 6-5
m. Manning Roughness Coefficient ....................... 6-5
6.3 Storm System Management Practices . ............ ... ..., 6-5
6.4  Legal/Liability Issues .............. 00 . 6-10
6.5 Funding ISSUes . .... .. ... ... e e 6-11
REFERENCES
APPENDICES
APPENDIX A
Philomath Storm Drainage Utility Maps
APPENDIX B
FEMA Flood Maps
APPENDIX C
Draft Public Works Design Standards (Storm Drainage)
APPENDIX D
Computations for Future Conditions
APPENDIX E
Computations for Existing Conditions
APPENDIX F

WE - iii

Sample Storm Drainage User Fee Ordinance

Philomath Storm Drainage Master Plan



LIST OF TABLES

3-1  Major Drainage Basin Areas . ... .......... it 3-1
3-2  Storm Drainage System, Estimated Piping Quantities ................... 3-3
3-3  Existing Storm Drainage Problems Areas Reported by City .. ............. 3-3
4-1  Runoff Coefficients ... ... ... .. . . i e 4-2
4-2  Design Storm Frequency .. ....... ... ... . e 4-5
5-1 Recommended Major Storm Drainage Improvements . .................. 5-8
5-2 Recommended Capital Improvement Priorities .. ..................... 5-12
6-1 Recommended Maintenance Standards for Pipes & Culverts . ............. 6-6
6-2  Recommended Maintenance Standards for Catch Basins . ................ 6-7
6-3  Sample Maintenance Budget Worksheet . .......... .. ... ... .. ... . ... 6-9

LIST OF FIGURES

3-1  Major Storm Drainage Basins ... ....... ... ... ... .. 0 ... after 3-1
4-1  Surface Velocity versus Slope . . . .. .. ... . e after 4-3
4-2  Suwrcharged Culvert Flow .. ... ... . ... ... . . . . after 4-6
5-1  Priority 1 Improvements, Southwest Quadrant .. .................. after 5-13
5-2  Priority 1 Improvements, Southeast Quadrant . .................. after 5-13
5-3  Priority 1 Improvements, Northwest Quadrant .. .................. after 5-13

LIST OF REDUCED SCALE MAPS (see Appendix for full scale maps)

Map 1 Storm Drainage System Map, Southwest Quadrant . . .. ... ... ........ after 3-2
Map 2 Storm Drainage System Map, Southeast Quadrant . ... .............. after 3-2
Map 3 Storm Drainage System Map, Northwest Quadrant .. .. ... ........... after 3-2
Map 4 Storm Drainage System Map, Northeast Quadrant .. ... .. ... ........ after 3-2
Map 5 Storm Drainage Basin Map . ........... ... ... .. .. . . .. . .. after 3-2

Philomath Storm Drainage Master Plan
WE » tv



FOREWORD
USING THIS REPORT

Because this report is intended to be used by many people whose needs for detailed information
will differ widely, an Executive Summary has been included at the beginning of this report. This
executive summary contains a summary and overview which briefly describes the content and
main conclusions of the report. Thus, readers may gain a good general understanding of the
direction of the report and its contents by reading the Executive Summary. If a reader wishes
to explore the subject in greater detail, the appropriate section in the text can be consulted. Each
section has also been generally organized so as to move from the general to the specific.
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