Miamisburg: CMOM, Inspection,
and Rehabilitation Program
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Presentation Qutline

 Who is the City of Miamisburg (Ohio)
« What is a CMOM Program
 Miamisburg’s CMOM Program

* Inspection and Rehabilitation Program
e How the CMOM helped Miamisburg
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The City of Miamisburg
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What is a CMOM Program?

GUIDE FOR EVALUATING CAPACITY,
MANAGEMENT, OPERATION, AND
MAINTENANCE (CMOM) PROGRAMS
AT SANITARY SEWER COLLECTION
SYSTEMS

United States
Environmental Protection
Agency

Office of Enforcement and
Compliance Assurance (2224A)

EPA 305-B-05-002
WWW.epa.gov

January 2005
https://lwww.epa.gov/sites/production/files/2015-10/documents/cmom_guide_for_collection_systems.pdf
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What is a CMOM Program?

Flexible / dynamic framework to identify
and incorporate industry practices to:

* Better manage, operate, and maintain
* |nvestigate capacity constraints

 Respond to sanitary sewer overflows
(SSO)

* Proactively prevent SSOs

Hazen



Miamisburg CMOM Program

Major Goals:

@WEA20

SSO prevention / reduction / communication
Address O&M issues (FOG, roots, infiltration)
Create electronic map of collection system (GIS)

Establish design requirements, specification, and
standards

Review and develop internal SOPs
Conduct an Inspection and Rehabilitation Program
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i
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Miamisburg CMOM Program

First step was the creation of a GIS map:
* Develop unique IDs for each asset
* Develop sewer shed basins

e Survey MHs
e Convert to GIS program and connect pipes

Hazen



Miamisburg CMOM Program

Delineate sewer sheds from paper & CAD maps

@WEA20
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Miamisburg GIS Program

Sewer basins used for unique asset IDs

8 basins named:
100, 200, 300...

Ex: 155" MH in
Basin 100 =
SANMH100155

Ex: D/S sewer =
SANGS1001550

W
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Miamisburg GIS Program

Benefits for City Staff:
 Each asset has a unique ID
e Asset inventory (size, depths, material, slope)

e |dentify areas of low slopes

* Print out maps
« Develop maintenance plans

e Organize work orders




Miamisburg GIS Program

5-year sewer cleaning plan (i.e. 60 equal length areas)

W
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Miamisburg CMOM Program

Reviewed / developed / standardized requirements
e Standard specs and construction details

Reviewed codified ordinances:
 Grease traps
* Private laterals
 New construction

Reviewed / developed internal SOPs

Hazen



Miamisburg CMOM Program

ew Specifications / Detalls

FRAME AND COVER
(CENTERED OVER 1° BOLTS AND NUTS

OUTLET PIPE} (4 TYPICAL)

TOP SOIL
R
e EXTERNAL.
T 3}\(’ CHIMMEY SEAL
COMTROL DENSITY AL A GRADE RINGS

OR GRANULAR BACKFILL
MATERIAL AT OWNER'S

k (MAX OF 16" AND 3 RINGS)
N
DISCRETION . S
t 1
ECCENTRIC _/_,_r =
CONE SECTION i\’
i 13 PRECAST CONCRETE
B MANHOLE SECTION
48" MIN. A
/] A
GASKETED JOINTS L
WTH EXTERNAL . MANHOLE STEPS
JOINT WRAP (TYP) ,“
: BENCH
PIPE CONNEGTION /1 SLOPE AT 1*
\ J Tiz*  PER FOOT
L
& ] PRECAST OR CAST IN
, | PLACE CONCRETE BASE

COMPACTED SUBGRADE.
8" MIN

STANDARD MANHOLE
N.T.5.

HOTES:
1 ANTHFLOTATION BASES WAT BE REQUIRED. SEE SPECIFICATION 02650

2. ALL MAKHOLE COMPONENTS SHALL BE IN ACCORDANCE WITH SPECFICATION 02650, INCLUDING BUT NOT LIMITED TO WALL AND BASE
THEKNESS, CONCRETE, FRAME, COVER, GRADE RINGS, CHWKEY SEALS, GASKETS, JOINT WRAP, PIPE CONMECTIONS, AND BENCH

3. EBENCHING SHALL BE SHAPED TD MANTAIN & SWOOTH SWEESIMG TRANSTION OF FLOW WITH AS LAAGE OF RADIUS AS FOSHIBLE.  ANOLES
BETWEEN INCOMING AND CUTGOING PIPES SHALL BE BETWEEN 90 AND 180 DEGREES

4. AL LIFTING HOLES THAT PENETRATE COMPLETELY THROUSH WALL SHALL BE SEALED I ACCORDANCE WITH SPECFICATION 02850,

5 ALL SUBGRADE AND BACKFILL SHALL BE IN ACCORDANCE WTH SPECIICATION 02220

Eare

. CITY OF MIAMISEURG Ry zes
o —— Miamisburg Public Works -
MIAMISBURG e T
Mizmisburg, Ohio 45342
rviet s 02650-01

S 3 3 3 36

EXISTING UNPAVED AREA

FIPE 0.0. +

el TRENCH WIDTH
PIPE 0.D. + 16" (MIN]
24" (MAX)

SAW—CUT EXISTING
PAVEMENT

PN

SELECT FILL

o,
UKNDER TOP SOl 22
b

MARKING TAPE
(IF FORCE MAIN)

[ Pooe

TRACER WIRE
(IF FORCE MAIN)

st
P—

e

r
HALNCHING

e

BEDDING

faias

FOUNDATION,

SIZE NOS. 57 & 67

SIZE NOS. 7 & B FOR FIPES 8° — 15"

SIZE NOS. 57 &
THAN 15"

TYPICAL PLASTIC PIPE TRENCH DETAIL

67 FOR FIPES LARGER

N
)

IF
REQUIRED

CONTROL DENSITY FILL
OR GRANULAR
BACKFILL MATERIAL
AT OWNER DISCRETION

NOTES:

1. FOR PIPE FOUNDATION REQUIREMENTS, SEE SPECIFICATION 02220.

2, PAVEMENT REPLACEMENT SHALL BE IN AGCORDANCE WITH OWNER'S STANDARD PAVEMENT REQUIREMENTS
AND SHALL MATCH EXISTING PAVEMENT AS MUCH AS POSSIBLE AND PROPER.

3. TOPSOIL AND GROUND COVER REPLACEMENMT SHALL BE IN ACCORDAMCE WITH SPECIFICATION 02220,
4, ALL FOUNDATION, BEDDING, HAUNCHING AND BACKFILL MATERIAL SHALL BE IN ACCORDANCE WITH

SPECIFICATION 02220.

;@;
MIAMISBORG
U

N.T.S.

catm
CITY OF MIAMISEURG JANUARY 2014
sburg Public Works -
&0 North Main Streat iy
Mizmisburg, Ohic 43342
(237 B47-m3n 02220-01
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Miamisburg CMOM Program

Sanitary Sewer System

Design Review Checklist

Mame of Development:

Drainage Basin Number: Receiving MH or PS Asset ID:

New Design Checklists | ==

Developer:

Design Engineer:

Date Submitted: Date Checked:

Checked By:

Yes Mo MN/A  Element Reference Code

ENGINEER’'S NARRITIVE - PLANNING, CAPACITY AND INITIAL DESIGN

o Provisions for unique installations, including sewer separations and creek,
aerial, railroad, and major road crossings?

An average daily flow, using criteria 100 galf{day-person), but not less than
270 gali{residence-day)?

Peaking Factor using the equation, P.F. = (18+4F) / (4+VP), where P is
population in thousands?

Population projection for 20 years?

Sewer capacity calculation using Manning’s “n” of 0.013 provided?

Capacity in downstream sewer?

&=
=

EWER PIPING

PWC SDR-26 at depths greater than 14 feet?

Class 350 DIF at depths greater than 25 feet?

Prohibitive note about clean water connections (downspout, catch basin,
driveway or foundaiion drain, sump pump, eic.)?

Prohibitive note no building shall be connected to a sanitary sewer lateral
until the building is under roof of as directed by City Enginesr?

Pipes mainiain a uniform slope between manholes?

Minimum pipe slopes per regulations?

Minimum pipe velocity (flowing full) 2 ft /sec using Manning's “n” 0.0137

Cleansing velocities (minimum 3 fi fsec) achieved with Peak Daily Flow?

Sewers with velocities greater than 15 fi {sec secured and protected?

Iinimum mainline pipe cover is 32-inches (frost depih)?

Minimum of 10-foot horizontal and 18-inch veriical separations between
sewers, manholes, and water main?

One full length of water main pipe centered at the point of crossing such that
joints are equidistant and as far from the point of intersection as possible?

Where a water main passes under a sewer main, sewsr main material of
construction matches that of the water main for that span?

Minimum 20-foot wide easements (if not in the public nght-of-way)
or (2 x Depth) + (5 feet) whichever is greater?

Is there an inverted siphon?

Does inverted siphon have dual lines? Does it have a means to isolate and
clear either line?

Minimum of 50-ft horizontal separation between sewers and sireams
excluding perpendicular crossings®?

U|0|0pO0o|0|0|0 (0000000 | 0 DU@oojol o |o|o
0000|000 |oopooo 0| o DDEDDD [H |
00|00 0|0|0|0|0pDOoooo oo DDjDDD Oojo|o

Sewer crossings perpendicular to the flow of the stream and are free from
chapges in grade?




Miamisburg CMOM Program

New Construction Inspection SOPs

2. Vacuum Testing Procedure and Checklist Vacuum Testing of Manholes Chacklist

Purpose Date: / / Owner: City of Miamisburg, Ohic

Vacuum testing demonstrates the integrity of the installed material, construction procedures, and the

Contractor: Inspector:
water-tightness of joint and penetration seals prior to backfilling activities.
Test Number: Manhole Material:
Apparatus Depth: feet Diameter: inches
1. Plugs for pipes entering manhole Mo. of pipes entering manhole Downstream MH Station No.
2. Nen-shrinkable grout for cover lifting holes
3. Vacuum Pump Required holding time: min sec (Table 2)  Initial Vacuum Pulled in Hg
4. Stopwatch/Timer Time to reach 9 in. Hg: min sec Manhole Acceptable? (Y/N):

Pretesting Procedure
Complete the following checklist to ensure the manhole has been vacuum tested in compliance with the

1. This test should be completed after the manhole has been constructed but before backfill standard operating procedure:
activities occur around the manhaole.

2. Prior to this test, the visual inspection procedure should be followed with the corresponding Description Y/N C

checklist finished. Backfill not perfermed
3. Lifting Holes, if any, shall be plugged with an approved, non-shrinkable grout prior to testing.

4. The vacuum test shall include testing of the seal between the cast iron frame and the concrete Drop connections installed
cone, slab or grade rings.

Visual signs of water intrusion

Testing Procedure

1. Plugalllift holes and pipes entering manhole in accordance with Contract Specifications or at least Lifting holes grouted flush

B-inches into the sewer pipe. The plug must be inflated at 2 location past the manhole/pipe Temporary plugs inflated 8-inches at a location past
gasket. the pipe gasket.
2. Secure plugs to prevent withdrawal when vacuum is drawn. Plugs braced appropriately
3. Place test head at the top of manhele in accordance with manufacturer’s recommendations.
4. Draw avacuum pressure of 10 in. of mercury (Hg) using & vacuum pump. Test head installed in accordance with manufacturer
5. shut valve on vacuum line of the test head and shut off or disconnect pump. recommendations.
6. Start a stopwatch precisely when the vacuum pump is shut off or disconnected and moniter the Approved pressure gauge for test head.
exact test time required for the internal pressure to drop to exactly to @ in. Hg.
7. Record the time it takes for the vacuum pressure to reduce to 8 in. Hg. Vacuum of 10 in. Hg achieved
Interpreting the Test Overall procedure followed properly and completely
1. Table 2 on Page 16 can be used to determine the minimum test time allowed for the regquired
pressure drop based on manhole depth. Complete if pipe section failed:
2. If the vacuum drops from 10 in. Hg to 9 in. Hg at or after the test time elapses, the manhole is Leak located: Yes / No (circle one)
acceptable and passes the test. If yes, describe:
3. For intermediate depths of manhcles, determine required holding time using following Corrective action by Contractor:

interpolation formula in conjunction with Table 2:

Actual Depth — Depth(A
Holding Time = Time(A) + [Time(B) — Time(4)] x [%w
signature of Inspector:

b1
i
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Miamisburg CMOM Program

New Manhole Ins

pection & Basic Repair SOP

Manhole Inspection and Basic Repair S0P

City of Miamisburg

Standard Operating Procedure
and Checklists

Manhole Inspection and Basic Repair

Manhole Inspection and Basic Repair SOP

Bagin Mankois Inspactian

*

Cover sat Yes
alignad witk,

I Grace
Acpsamen: Rirg

-

»  OpanMarkholeCowir o

l

Ter Marhoi
- cover stuci?

Urstick Caver

Covar
Reptoe Cower Smagedar

== e installInfiow Disk
covir =" [

ves
S o

»  Asplcefrme

‘NE

NecPage

stormwaterworks.com, LLC
48 Union Street, Suite M
Stamford, CT 06906-0905
Phene: 203-324-0045 / Fax: 203-324-0075

No Flow Inflow Manhole Seal

Pravant rainfall from sntering collsction systsms sasily
and cost ffectvely with the no fiow infiow manhale
seal.

Manufactured from ultra high deneity polyathylene
copalymer material known as Marlex HXM 50100, no
fiow inflow dishes are custom sized to provide
anhanced fitand ceal

Esch no flow infiow digh ie cutfittsd with & 17 wovan
polypropylens strap for easy removal

A small ventitation hole located on the side of the dish
sliows & maximum of 5 galions of watsr par 24 hours
o0 anter the systam.

The no flow inflow dish can be insxpenaively installed
by your ‘in-house” maintanance personnel.

Take accurate measurements to order your custom fit no flow inflow dish

———

——————— L

A
o | B
FIIF TABEFIED FRAME 8 GOVER o
MEASUAE SuALLEST CoLME THR oF AANK . D
-

Ramove the manhole cover

Claan the manhoie rim or fiangs of any dirt or dsbris to insurs socursts messuremant
Locsts the clesr apening of the manhals dismetar messursment {ID) s sbove.

Tsks two of three reedings slong the |D circumferance and record the smallest
measurement to the nearsst 1/8 of an inch

Locste the outer edge of the manhale rim. This is the outside diamater messurement (OD}.

Taka two or threa readings along the OD circumference and record the smallast messurement
to the nearest 118"

Provide dimensions ASB on cover as above

Plaass indicate the specific typs of manhols frame and cover thst you have is. locking, boit
down, watsrtight, stc. slong with the nama of the foundry and drawing if possible

@AWEA2
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Inspection and Rehabilitation Programs

Three-Year Inspection Program
($250k / yr.)

Five-Year Rehabllitation Program

($300k / yr.)
@WEA20I17 i Hazen




Inspection Program

Sewer Inspection RFP

e Unit prices for sewer and MH
Inspection

e 4 Firms submitted

e Technical specs to supplement
PACP and MACP for inspection,
submittals, cleaning, etc.

BID PROPOSAL FORM
CITY OF MIAMISEURG - SEWER AND MANHOLE ASSESSMENT
YEAR DHE

(REISSUED WITH ADDENDUM 1)

Cuantities listed are approximate for Year One work. Work will be directed by the OrwnerfEngineer in the field at the indicated wnit prices. Al
ndicated unit prices shall include 2l costs asociated with the item 25 measured and desoribed in the Technical Specifications induding all

matenals, software, sguipment, kzbar, fees, taxes, insurance, miscellanecus costs, overhead, and orofit.

ITEM ESTIMATED
HO. ITEM DESCRIFTION UNITS QUANTITY UNIT PRICE TOTAL AMOUNT
" MOSILIZATION AND DEMOBILIZATION LS i 5 5
(NOT TO EXCEED 5% OF TOTAL BID)
2 MANHOLE INSPECTION
2.A |LEVEL1 EA 300 £ 3
28 |LEVEL2 EA S00 £ 3
3 LIGHT CLEANING
3.A |64NCH THROUGH 10-INCH LF 28,630 ] 3
3.8 12-INCH THROUGH 15-INCH LF 4,540 £ 3
ac 18-INCH THROLFZH 24-INCH LF 413 £ 3
30 |27-NCH THROUGH 33-INCH LF 435 % 3
3.E |38-INCH AND ABOVE LF 123 3 3
4 HEAVY CLEANING
4.4 |6-NCH THROUGH 13-INCH LF 2,860 £ 3
4.8 12-INCH THROUGEH 15-INCH LF 250 £ 3
4.C 18-INCH THROLFGH 24-INCH LF 200 £ 3
4.0 |Z27ANCH THROLUGH 33-INCH LF 200 ] 3
4.E |36-NCH AND ASOVE LF 200 ] 3
3 FROTRUDING TAF REMOWVAL EA 29 3 3
& EXCEESSIVE HEAVY CLEANING HR 12 £ 3
7 EXTERNAL MATERAI DISFOSAL TOMN 50 3 3
=] ALLOWANCE FOR BYFASS PUMFING LS 1 3 15000 | & 15,000.00
8 SEWER CCTV INSPECTION
S.A |EHNCH THROUGH 10-INCH LF 143,150 £ 3
0.8 12-INCH THROUGEH 15-INCH LF 24700 £ 3
§.C 18-INCH THROLFGH 24-INCH LF 8,250 £ 3
9.0 |Z7-ANCH THROLEH 33-INCH LF 8,700 £ 3
S.E |38-NCH AND ASOVE LF 2,430 ] 3
IGRAI’ID TOTAL OF BID {ITEMS 1 THROUGH 3) %




Inspection Program

MACP Survey Report SANMHI00001

Report Date 2015/04/29

Hyoroma LISA
11420 Wattersan Gt Swite 1100
HYDAOIAX USA Lauisville K 40288
Defect Listing Plot with Images (872) 8253830
' Fies Segmant Rafara iy Ewear Waerial Locadion C... Sewer Usa Y
OH 103G N 4th 5t RCP o 55
Upsream MH Tomsl Langh W Laad Shass Locasion Densits
SANMH400002 2ras c paved asphalt
08 Manhie g sl Yaar Rangwad Haight Wid Piee Jowr. .
\ SANMH40000 T35 19 1w & J
" apm A WPR 4 PO Number Cusemer
GG Hazca & Sawyor
28R WA i 2 Wi Cvdar Pufpoig
caR MIA aMR 220 L]
OFR Eurvayed By Dae WoSe ek
4 CLH o 20150518
oPRl Carificam Mumber Pra-Dleaning T Wasther
3 U-314-06013821 J 1237 1
Addiional Info
"y
SANMH400002
o.om AMH-Access Point Manhole SANMH400002
o.om MWL-Water Level
1107 TB-Tap Greak-In
2132 mn TB-Tap Greak-In
235ZMm MWL-Water Level
Mismisburg OH CCTV Fage® 3

Shest Mo 24 Surveyor's name ALESUT
Zystem Owner City of Miamisturg
Drainage Arsa

P.O.No. S0071-004
Further Location Details

Locality/ City Mame Miaristurg, OH
In parking ot of city park.

Certificate Number L) 121113818
Survey Customer Hazon & Sawyer
Location (No. & Name) 506 Schroadar St

Date 20150413
Tieme 14:11

Outgoing Rim to invert 171 R Outgoing Grade to invert 17.1 fi. Rim to Grade 0.0 &
Use of Sewer ‘Sansary Wear Laid Year Mumber
Purpose  Infilication and Inficw imwestigation Sewer Categary
Pre-Claaning Date Claaned Weather Dry
Location Code Parkarg Lot Potential for Runoff Evidence of Surcharge Yoz
Access Point Type Manhak Coordinate System MAD 1883

State Plane Ohin

Sewth FIPS 3402

Foot

Northing 558275428 Easting 1461255558 Elevation Accuracy of GPS Suty Mater
Inspection Status Remoie Inspecton Image Reference
Additienal information
Manhole Surface Types
Asphalt ] GrassDirt [] Gravel [] Other []

File Name: SANMH300001_Picture_2 jpg
File Date 20150421 0:47

Cover

Hydromax USA Phone: 502-409-8109 Fax: 502-565-0238




Inspection Program

Inspection Years 1 and 2 (2015 and 2016)
61 mi of sewers e My
e 790 MHs

o $~236k (Year 1)
o $~245k (Year 2)

% %’ '.-I-:'l._ T o vear 2 Inspected Pipes

@WEA20I7 = I
g " | @I Sanitary Sewers o




Inspection Program

USMH: SANMH300001 DSMH: SANMH300002
Legend
@D (nspected Pipes with Infiltration Defects
@ Year 2 Inspected Pipes
@D Sanitary Sewers

Infiltration Gusher

3/30/2015

Infiltration Gushe

USMH: SANMH300111§

124.7 it

G 7

405 sTAR S




Inspection Program

)

Collapsed Line
36.0 fi.



Inspection Program

Value of Program:
* Physical record of buried assets
(videos, photos, lengths, diameters, materials, laterals, etc.)

GIS updated with more accurate information

O&M resources can be allocated based on areas
with roots, FOG, debris, etc.

\u/

=
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Inspection Program

Value of Program (cont’d):
e Areas of infiltration

e Areas with structural defects

 Resources for rehabilitation and repairs can be
allocated based on the bigger picture

Hazen



lamisburg Year 1 — Rehabilitation

w9 -
! mﬂ‘“’ ' ! A1 - Buckeye 5t. I_._‘E
“.996‘“ y } Excavated point repair and ;
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. [ it SANGS4003110 |
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Sewer Rehabilitation Year 1
OVERALL MAP

APPENDIX A



Miamisburg Year 1 — Rehabilitation

i

EFR 174'-180't .
TRAFFIC LOCP TO BE f y e
REIMSTATED f . i B p' q SANMHZ00539
) . : RlM: 5546
: . NV 6793

|

EX. SAN MH
EX. SAN MH .
RIM: 701.3 RIK: 702.0
INV: 681.9

B A AL T .

SANMHZ0076E
RiM: G84.8
IMY: &78.7

o e
1 EFR, CIPF LNE
: &, G e

REFER TOQr AFFERDIX G AND SPECIFICATIONS FOR ADDITIONAL REQUIREMENTS AKD INFORMATION. . REFER TO AFFERDIX L AND SPECIFICATIONS FOR ADDIIONAL REQUIREMENTS ARND INFORMATION.
DISTANCE SHOWN ARE FROM UPSTREAM MANHOLES. DISTANCE SHOWN ARE FROM LPSTREAM MANHOLES.

1" = 60" 1 =go"
CITY OF MIAMISBURG, OHIO acT 2015 I =60 CITY OF MIAMISBURG, OHIO 0CT 2015

SANITARY SEWER REHABILITATION SANITARY SEWER REHABILITATION | Hazew
50071-102 n YEAR 1

R CONFORM SET ASSET WUMBER
SANGS2006520 HAZEN AND SAWYER 7 | EDDENDUM 1 0/21/5[SP0 | SANGS
- 4 E a 7870 E. KEMPER ROAD, SUITE 300 BID SET [10,/09,15] 5F0 | -
CNCTUART: OH5 4524 [ e CINCTWNATL, 0110 5245 SSUED R e Tay] 2008590




Miamisburg Year 1 — Rehabilitation




Miamisburg Year 2 — Rehabilitation

Legend

@D nspected Pipes with a Category 5 Structural Defect |
@ inspected Pipes with a Category 4 Structural Defect |
@0 Year 2 Inspected Pipes

@ S:anitary Sewers

- Mound Grade School
- St. James Church




Miamisburg Year 2 — Rehabilitation




lamisburg Year 2 — Rehabilitation

P .

Distnce:  E22MR G s
Conduan:  BSV-Browen Poe Sod Ve
Remarks: WA




Miamisburg In-House Repairs

1.
2
3
4,

MNotes:

SANGS2000790, SANGS2000800, SANGS2000810, and SANGS2000820
S 9" Street, Range Avenue, and Rosetta Avenue

SANMHZOTE
RIM = 787 .1
INY =780.1

SAMMHZODDET
RIM = 306
NV = TE8.4

EANMMHZO00TD
RIM = 781.7
INY = T84.1

SANNMHZOOD0 - &
Rind = Bik5. 6 i " |
MW = T R 1

SAMMHZ200082
BRIk = 811.4
I = G026

@ Manhols
SANGS2000790: 192, 8-in., VCP pipe ) Sandary Sewers

SANGS2000800; 215-ft., 8-in., VCP pipe S e
SANGS2000810: 247t B-in_, VCP pipe
SANGS2000820: 328-ft., B-in., VCP pipe Map 55 of 73

February 27, 2017




Conclusion and Lasting Benefits

e Badly needed repairs made and prioritization of future
repairs

e |dentified several MHs with urgent issues

e CMOM forced the City to develop a GIS and start thinking in
terms of asset IDs

 Chance to review City specs, notes, details, and ordinances

e Chance to review / develop internal SOPs

iidas
—
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Sean P. O'Rourke, PE
(513) 469-5104
sorourke@hazenandsawyer.com
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