Peeling the “1/1 Onion”

John W. Swartzbaugh, PE

Qg BURGESS & NIPLE
Engineers m Architects m Planners




Develop a Plan

ow Many Have Performed Re

ow Many Know What the Rec
was?

ow Many Communities Have I/I Issues?

nabilitation?

uction in I/

_._0<< _<_m:< _._m<m = n_ms in Place?
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Data Gathering

= Gather Available Mapping
= Maintenance Records
Complaint Records
Historical Flow Metering and Rainfall Data

nterview Staff

BURGESS & NIPLE




Public Outreach

® | etter and Questionnaire to Residents

" [nexpensive way to gain information

Frankfort Sewer Department .
City of Frankfort
City of Frankfort 1200 Kentucky Avenue | Frankfort, KY 40601
3 502.875.2448 | 502.223.7857
frankfort.ky.gov/sewer-department 11. What kind of special equipment do you have to take care of or prevent . Describe condition of roof utters.
basement flooding? o a 01 Cogged

ary sewer system in the study area to
ade aw:

Indicate condition of downspouts.
out this survey and return it to us in the self-addressed,

stamped envelope. Thank you for working with us to address these issues.

Verify Address: Check one

RTY ADDRESS:
RTANT**

1. How long have you been located at this address? (years)

2. Do you have:
[ Basement e [Skab

. Describe water in basement. Chec
[=)¢

(ray or black) . “(omment:

1 Notappl
“Comment 18. Would you be willing tedfora
t bce of oundotion (1 of your drainage issues?
Ifyou have experienced flooding, when does it occur? ) Onkegoned= backyad
o . ki § OYes N

4. If street flooding occurs on your street:

one number

*(omment: _

Have you ever used a private contractor/plumber to remove List the total number of roof downspouts on your property:
blockage, clean or replace your plumbing/drains?

loof Drains: OYes Oo

Please return your
completed questionnaire by 07/31/2012
in the enclosed retum envelope.
Thank you for your
participation in this survey.

CONTINUED ON BACK *Add ad ages if necessary.
*Add additonal pagesif necessary

BURGESS & NIPLE




Public Outreach

= Historically 30%-
50% Return Rate

= Survey Monkey

Legend
REPORTED TO CITY

4 Multiple WIB
Single WIB

ESTIONNAIRE RESPONSE!
WIB (Murky/Odor)
WIB (Clear)

l Street Flooding

Yard Flooding

[ subdistrict 24
City Limits

& Sanitary Manhole
Sanitary Sewer

iz

£
HAVENCREST CT w

w/OLD HENDERSON RD OLD HENDERSON RO

]
FOUESTONE np m

FIGURE 3-11
SUBDISTRICT 24

COMPLAINTS AND QUESTIONNAIRE RESPONSES

.
Upper Arlington, Ohio - SSES Phase VI
1 nch = 800t

1,600 BURGESS & NIPLE
fet  Engineers m Architects m Planners
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Flow Meter & Rain Gauge Duration

= 3-4 Month Minimum Duration
" ] Year is optimum for Data Collection
" Minimum of 1 Tipping Bucket Rain Gauge

BURGESS & NIPLE




Flow Meter and Rain Gauge Location Selection

= Select locations with 5,000 to 10,000 feet of
Tributary Area

= Use Data Gathering Info to Guide Flow Meter
Location Selection

" |nstall Meters for Baseline Comparison

BURGESS & NIPLE




ow Meter Tributary Area Map

Legend
N NG Sanitary Sewer Size Flow Meter Tributary Area

WV Flow Meter Location 8-inch 24-215
" Sanitary Manhole - 10-inch 24-50A
{| [ subdistrict 24 12-inch 24-71
City Limits 15-inch 24-91A
<— Flow Direction ——— 18-inch
21-inch
27-inch
40-inch

e, o T

»  XEMpTONDR

OSLBERYDR | nawsoe cr

! LANE RD.

24-215
WILLOw FoRGE
sRANDYWINE |
\

FIGURE 7-3 Upper Arlington, Ohio - SSES Phase VI
SUBDISTRICT 24
W.Czhmmm & Z_v_um,

w c wm mmm ” Z — v —lm FLOW METER BOUNDARIES AND SYSTEM LAYOUT (GESS & NIP)

11nch = 1,000 feet




Detailed Flow Meter Locations Manhole
Inspections

" Once Tributary Area Selected
= Verify Locations
= Observe Hydraulic Conditions and Debris Levels
= Confirm Pipe Diameters
= |[nspect Flow Split Locations

= Fill out Inspection Sheets

m Tgke Pictures!

BURGESS & NIPLE




Flow Meter /Rain Gauge Installation

= No Flow Meter is
Suited for Every Situation
= Fach have their site conditions

where they perform at their best.

BURGESS & NIPLE




Flow Meter / Rain Gauge Maintenance

= Weekly Downloads — Check Batteries!
= At a Minimum Monthly Flow Confirmations

" Level Pressure Transducer Drift
" Debris partially covering velocity sensor

= \WWeekly Data Processing and QA/QC

= Hydrographs of Flow vs. Rainfall
= Scatter Graph of Velocity vs. Level

BURGESS & NIPLE
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Scatter Graph Chart - ADS

os are presentod and

Scattergraph Principles and Practice rE AL S -4 ke

Patrick L. Stevens, P.E. and Kevin L. Enfinger, P.E.

ADS Environmental Services
4940 Research Drive * Hur Alabama 35805 * 800-633-7246 « www.adsenv.com

. Comparison of Canstant and Varying Roughness Coefficiant

11. Desd Dog. Backwater, and Orifice Flow

17. Combined Sewor Ovarllow (End Weir)

BURGESS & NIPLE




Flow and Rainfall Data Analysis

Capacity Sheets or Hydraulic Model

= Pros and Cons to each

Determine Sanitary Sewer Base Flow

= \Water Consumption Records
Determine Base GWI and Allowable GWI

Determine the RDII

BURGESS & NIPLE




Further Data Analysis

= Correlate Peak Flows to Rain
Fall Return Events

Determine under Capacity
Pipe Sections

Review Tributary Area

Determine Acceptable Level
of I/l

Prioritize Areas for Further
Testing

Sanitary Sewer Hydrograph Analysis

BURGESS & NIPLE
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Typical Separate Sewer Configuration

_ Storm Sewer Manhole

Storm Sewer
Lateral

Sanitary Sewer Manhole

BURGESS & NIPLE




Smoke Testing




Project Name:
Client Name:

Map Grid:

Address:
Upstream Node Name:

Line ID:

USMH Cover Holes?
Number of Holes/Slots

Ponding?

Pipe Length

Surface Cover

Smoke Testing Data Collection

Smoke Testing Form

NEW IBERIA
NEW IBERIA
45

5085 Reed Road
4-23
4-23:4-4

185
ASPHALT
185

Leak Address

5085 Reed Road

BURGESS & NIPLE

Date: 1/21/2011

Technicians RC, SS

Downstream Node Name: 4-4

USMH Cover Slots?
Size of Holes/Slots

Print Correction?

Pipe Size
Smoke_Leak:

UTSC Code:

Leak Number Leak Type

1 MAIN LINE

Smoke Blower
[0} Set Up Manhole

Storm Sewer
Sanitary Sewer
Smoke Testing Area

Location of
Smoke Detection:

R stom Curb Inlet
Through Ground
Gutter/Down Spout
Storm Manhole

SUBDISTRICT 6
Smoke Testing Results 3 1 inch = 300 ect

re BUI
Eng)

Upper Arlington, Ohio - SSES Phase Il

RGESS & NIPLE

ngineecs ® Architects ® Planners




Dye Testing

Key to Identifying 1/l Pathways

Select Locations Based on Flow Metering,
Smoke Testing and Flow Prioritization

Must be performed in conjunction with CCTV

Storm Sewer Mapping is very important

BURGESS & NIPLE




Public Dye Testing

Determine Storm Sewer Capacity

Perform Rainfall Simulation to Known Storm
Event

" Perform Testing on:
= Manholes

= Parallel Storm and Sanitary Lines

" Perpendicular Storm and Sanitary Lines in close
vertical proximity

BURGESS & NIPLE




Identification of I/l Pathways

Sources of Inflow and Infiltration
(as indicated by red circles)

Properly Connected Sewer System
(sewer system is seperate from stormwater system)

BURGESS & NIPLE
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Private Dye Testing

= Use Questionnaire
Results and Walk
Abouts to determine
unique characteristics

i Legend
% | REPORTEDTO CITY

4 Multiple WIB
Single WIB

WIB (Murky/Odor)
WIB (Clear)

I Street Flooding

Yard Flooding

[ subdistrict 24
City Limits
®  Sanitary Manhole

LI

1,00 HENDERSON D OLD HENDERSON RO

§
FouEsTone pp m

to the testing area

0 123 t,., Ry U
-~

FIGURE 3-11
SUBDISTRICT 24

COMPLAINTS AND QUESTIONNAIRE RESPONSES
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Address

Business

Yard Ponding

Street Flooding

1240 | S/AL ")

Lateral in B-F-S

Sag Over Lateral

Gutter Missing

Gutter Clogged

Surface Drains to ————

Downspout Onto Ground

Sump Onto Ground

Downspout Into Ground

Sump Into Ground

Ranch on Slab

Ranch w/ Basement

Bl-Level

Bl-Level w/ LL Garage

Split Level

2-Story on Slab

2-Story w/ Basement

Garage Trench Drain

LL Back Entrance Drain

Yard Drain

Good Prospect to Flood

Date of Quick Response
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Public Interaction and Outreach

= Coordinate with
Homeowners time for
internal plumbing
Inspection

= Offer a copy of the lateral
Inspection CCTV

= Get your Property Access
Permission form Completed

BURGESS & NIPLE

TO THE PROPERTY OWNER OR TENANT

We stopped by toseeyouon ___/_ /_ regarding:

Sewer System Evaluation

Dear Resident:

The City of Columbus, Division of Sewerage and Drainage
(DOSD) has retained Burgess & Niple, Inc. for the evaluation
of the storm and sanitary sewer systems within the West
Fifth Avenue Area. Employees from Burgess and Niple, and
subcontractors Brown and Caldwell, be in the area to
perform field investigations in relation to the study. We are
requesting that you participate in the three upcoming
activities listed: 1. Owner/Resident interviews regarding
basement and area flooding; 2. Testing of your laterals,
downspouts, foundation drains, sump pumps and yard
drains (if applicable); 3. Private Sewer system inspections/

levising your sewer laterals.

Please contact Mr. Louis McFarland of Burgess & Niple, Inc.
at (614) 309-8646 or via email: Imcfarland@burnip.com to
schedule an interview and inspection of your private sewer
system which takes approximately 20 minutes. Please note
that field personnel may need to enter your home to conduct
the interview and inspection. All workers will be wearing
City-issued identification badges.

Thank you for your cooperation. If you have any questions
please contact Mr. Louis McFarland at (614) 309-8646 or via

Imcfarland@burnip.com or Nick Domenick,
Columbus Division of Sewerage and Drainage project
manager at (614) 645-4693 .

"
! Sl Y

ona's,  Department of Public Utilities
* Division of Sewerage and Drainage
& 1250 Fairwood Ave.

& Columbus, Ohio 43206

Yoy’ www.sewers.columbus.gov




Property Permission Access Form

R PR R P ReE]
=8
BURGESS & NIPLE
Recommended for Phase 2:Y/N
Street Address 978 Chambers Circle
Project Manager: Nick Domenick Arrive Time: WT 2PM CCTV 2:15 PM
Project Name: W. 5th Avenue SAS I/l Depart Time: 3:55 PM
Project Job #: 43222 Testing Date: 6/11/2008
Testing Crew: FeeCorp Sanitary Main Size: 10 Inch
B&N Field Rep: L.A. McFarland Downstream MH: 0027S0104

Phase 1 Dye Testing Form

Others Present: Brad Upstream MH: 0027S0092

Lateral Location: 71' FROM MH0104

Weather: Dry Rain Rain in last 24hr
Test Type: [v] Residential [_]Commercial [JUndeveloped
Color Dye Used: [¥] Gutters/Downspouts  []Area Drains [“]Trench Flooding
Green [¥] Foundation
Dye Transfer:

-ﬂ_:m Water Started: 2:45 PM

Time Water Stopped:  3:35 PM

Time Dye Observed: NO DYE PRESENT IN SANITARY SEWER.

Estimate of <<|m.¢_. used: 1,000 GAL
Downspouts Tested RF LF CF CR RR LR

Area Drain Tested:  NONE

Dye Observation Location: BASEMENT & SUMP PUMP.

Leak Rating: .Sorless 1to3gpm 3to5gpm Greater 5 gpm

_”w:..:v Pump: ] [DYE DISCHARGED ONTO GROUND.

Leak Rating w/out CCTV: Trace Weak Diluted Direct Conn.

ICCTV Equipment used: []

CCTV Operator Initials: DD

Additional Equipment Needed:

Exhibit 1 Exhibit 2

—wm»m Cc DYE LEAKING THROUGH N. BASEMENT WALL; FLOOR DRAIN CAPPED.

BURGESS & NIPLE

crvor | UPPER ENGINEERING DIVISION

4100 Roberts Read = Lolumbus. UFe 43228

>xr“za°z Fhanr: 914 &84 2300 » Faw: hla £42 32770 » www.ua-ohio.net

Upper Arlington Sanitary Sewer Evaluation and Survey
Property Access Permission Form

Owner’'s/Resident’s Information
Name:
Address:

Phone: (H)
Best Time to Contact:

Property Being Investigated (if different from above address):

L have been informed and understand the tasks necessary to
perform the investigations for the Upper Arlington SSES Study. With my signature below, I grant
permission to the City of Upper Arlington, Ohio and its agents, Burgess & Niple, Inc. and Flow Line,
LIC. to enter my property at the above location for the purpose of performing one or more of the
following investigation tasks at a verbally agreed upon time and date:

e Sewer lateral televising

e Sewer lateral cleaning

e Rain water simulation tests on the exterior of the house/structure

e Clear water and/or dye testing inside and/or outside the house/structure as indicated below:

The City’s consultants are insured to perform this work and will restore your property to its pre-
inspection condition including any plumbing fixtures that may be accessed. My signature also indicates
that I am the rightful property owner and/or resident of the property location(s) where the mvestigation
is to occur.

Owmer’s or Resident’s Signature




Starting the Private I/1 Testing

Based on County Auditors Mapping determine roof
area for homes that are being tested

Calculate Runoff Rate from Home Roof and
Impervious areas

Divide Runoff Rate by Number of Downspouts

Calibrate Gutter Hangars Flow

30-Minute 1-Hour 2-Hour

Rainfall A Volume | Rainfall Ao Volume | Rainfall A Volume

) | oy | @0 [ 0 | S e | | ot | (e

(gpm)

2-Year
Storm 1 21 623 1.27 13 792 1.57 8 979
5-Year
Storm 1.24 26 773 1.57 16 979 1.94 10 1.209
10-Year
Storm 1.43 30 891 1.81 19 1,128 2.24 12 1,396
25-Year
Storm 1.72 36 1,072 2.18 23 1,359 2.69 14 1,677

NOTES:
wcwmmmm m NIPLE 1. The flow rate in gom assumes a roof with a 1,000 square foot surface area.




Private I/l Pathways without Sump Pump

Block wall typ. Downspout on splash block

Low spot in yard near lateral

Vent stack Leakage through /

T basement walls
Surface flooding

along basement wall

Basement floor drain typ. J Foundation drain

S

/ / :

TV camera 4" Cl sanitary drain 6" vitrified lateral

BURGESS & NIPLE




Private 1/l Pathways with Sump Pump

Vent stack

T—

—

TV camera

BURGESS & NIPLE

Block wall typ. Downspout on splash block

/ — »\
Low spot in yard near lateral

Leakage through /

basement walls
Surface flooding

along basement wall

f

6" vitrified lateral

Foundation drain




Private Lateral Cleaning Photos
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Rain Fall Simulation Locations

Downspouts
House Foundations

Yard / Driveway Drains

Lateral Locations
Low Spots or Sunken Sidewalks

Lower Entry Steps and
Driveways

BURGESS & NIPLE




Private Dye Testing

11/18/2011 ~ 10:26:51 AM

BURGESS & NIPLE




Innovative ways Homeowners Deal with I/I

BURGESS & NIPLE




Summarizing the Results

Table C.9-2. Private Testing Data Summary
[ Gutters Downspouts

E

Yos. (gal /min )
Splash Biock
DS In Ground
Curb Outlet (Good)
Curb Outlet (Plugged)
Grading 1o Bidg
Low Yard Area
Deprassed Trench
(Thu Basment Wall
Thiu Basement Slab
nto Foundation Drain
Into Lateral
Ares Diain

| Apatment Complex

Commercial

Single Family
« [Sag /Ciogged Gutter

o |Post 1950
o | Disconnected DS

14 of 16 (88%) Properties Tested Positive

1424/1426 A
1445 Ashian
1445 Ashiand
1428 Ashiand Ave
1451 Ashiand Ave
146471465 Ashiand Ave.
1435 Broadview Ave
1610 Broadview Ave

37

wleeelele |22

FIGURE: C.9-1
PRIVATE PROPERTY
TEST LOCATIONS

N
N

GLENN AVE

CIP 650405.9

ANDOVER R
WYANDOTTE Rpy
ELMWOOD AV
ASHLAND AVE

1645 Glenn Ave.
1433 Grandview Ave

WESTWOOD Ay

WEST FIFTH AVENUE

FIFTH AVE

SANITARY SEWER SYSTEM
INFLOW AND INFILTRATION
REMEDIATION PROJECT

Legend
Negative Private Test

I Positive Private Test

Olentangy River

N
N

LINCOLN R
GLENN AVE

WYANDOTTE Ry

WESTWOOD Avy
ELMWOOD AVE
ASHLAND AVE

LINCOLN R
WESTWOOD AvE
ELMWOOD AV
ASHLAND AvE
OAKLAND AVE

Historically about 75% Properties Tested Positive
BURGESS & NIPLE




Extrapolation of the Results — Weighted Criteria Matrix

W. FIFTH AVE. I/l STUDY

WEIGHTED CRITERIA

PRIVATE SOURCE EVALUATION CRITERIA I/l Contribution Probal

CRITERIA WEIGHTING PROCESS
Medium =2
High =3

CRITERIA RAW SCORE WEIGHT

A. Sagging and/or Clogged Gutters 26
B. Disconnected Downspouts

Downspout In-Ground - Outlet Clear
Downspout In Ground - Outlet Clogged
Downspout Onto Ground - Sloped to Structure
Downspout Onto Ground - Sloped Away
Grading Slopes to Stiucture

Depressed Trench/Low Lying Areas
Established Trees

Sump Discharge On Ground

Basement

Area Drain

Downspout In Ground - No Visible Outlet

<}

©|Sagging/Clogged Gutters

= DS In Ground - Outlet Clear

1| DS In Ground - Outlet Unknown
&|DS On Ground - Slope Away
o|Grading Slopes to Bldg.

1| Depressed Trench/Low Area

| Established Trees Present

Nl Sump Discharge Onto Ground

| Area Drain

Address
1405 Ashland Ave.

1410/1412 Ashland Ave.
1413 Ashland Ave.

] ©| Disconnected Downspouts (DS)
] «| DS In Ground - Outlet Clogged

™ ~| DS On Ground - Slope to Bldg.

=
o
S
of

N o|Basement Under Structure
@
=

S

N
8

o
o
&
o
ol
w
o

x|o|m|m|o|a

(=)

)

22 HOLD3S - AGNLS I/1 "3AV H1dId "M

NN 0|0 | [~ o [— [

SISATVNV AlH3d0Hd 30HNOS ILVAIHd

o

1414/1416 Ashland Ave.
1420/1422 Ashland Ave.|

x|~

|

=

1423 Ashland Ave.|
1424/1426 Ashland Ave.
1429 Ashland Ave.
1430/1432 Ashland Ave.

1435 Ashland Ave.

CRITERIA SCORING MATRIX 1434/1436 Ashiand Ave.

1438/1440 Ashland Ave.
1439 Ashland Ave.

1445 Ashland Ave.

1446/1448 Ashland Ave.

1450/1452 Ashland Ave.

1451 Ashland Ave.

1454/1456 Ashland Ave.

1457 Ashland Ave.

1460/1462 Ashland Ave.

XIHLVIN SISATVNY

1461 Ashland Ave.
HOW IMPORTANT 1464/1466 Ashland Ave.

4 - MAJOR PREFERENCE 1469/1475 Ashland Ave.
3 - MEDIUM PREFERENCE
2 - MINOR PREFERENCE 1470:Ashiand Ave,
1.- SLIGHT PREFERENCE 1477/1483 Ashland Ave.
ONE POINT EACH (LETTER/LETTER)

1478/1480 Ashland Ave.

1482 Ashland Ave.
1489 Ashland Ave.

BURGESS & NIPLE




Develop Prioritization of Locations, Pilot Projects

= Based on Public and Private Dye Testing
Results and Extrapolation — Develop
Prioritization of Locations for Pilot Projects

BURGESS & NIPLE




Follow Up Flow Metering

" Quantify Impact of Improvements

= Reduction of RDII flows 380 GPM - remediated 76
homes

" Columbus Still Waiting on Results from Clintonville
Lateral Rehabilitation Pilot Project

BURGESS & NIPLE




Ogres are like onions. Ogres have layers. Onions have layers.
You get it? We both have layers.

Shrek (2001)
www.the-poisoned-apple.com

BURGESS & NIPLE




NN Swartz

nn.Swartz

Contact Information

Daug

0dUE

n, PE
n@burgessniple.com

Office- (614) 459-2050

BURGESS & NIPLE




