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EXHIBIT A

DOCUMENTS TO BE PRODUCED AND TESTIMONY 7'O BE GIVEN

Relators Wayne T. Doner, et al. ("Relators") hereby requests that a corporate
representative of Hydrosphere Engineering ("I-Iydrosphere"), chosen by Hydrosphere to testify
as to matters known or available to Hydrosphere. In addition, Hydrosphere shall produce the
following documents to counsel for Relators at or before Hydrosphere's deposition on April 29,
at 10:00 a.m. and offer testimony on the following areas during that deposition.

Definitions

"Documents" means all writings and things of any nature whatsoever,
including originals and all non-identical copies and drafts thereof, in your possession, custody or
control, regardless of where located, and includes, but is not limited to, contracts, agreements,
memoranda, notes, correspondence, letters, eieettonic mail, telegrams, teletypes, telecopies,
transmissions, messages (including, but not limited to, records, reports or memoranda of
telephone calls and conversations), reports, studies, summaries, analyses, minutes, diaries,
calendars, manuals, brochures, statements, books of account, ledgers, statistical, accounting and
financial statements, forecasts, work papers, notebooks, data sheets, computer-stored information
which can beretrieved or placed into reasonably usable form, written communications and
written evidence of oral conununications, and any other "document" from which information can
be obtained or translated, if necessary, by you through detection devices into reasonably usable
form. In all cases where originals andlor non-identical copies are not available, "documents"
also means identical copies of original.documents and copies of non-identical copies.

2. A document "relating to", "related to", or that "relates to" a given subject
matter means a document or communication that constitutes, embodies, comprises, reflects,
identifies, states, refers to, deals with, comments on, responds to, describes, analyzes, contains
information concerning, or is in any way pertinent to that subject matter.

1 The term "you" or "your" means Hydrosphere Engineering, and any other
cornpanies or entities with which you are associated and(or affiliated, and any employees, agents,
representatives, attomeys, accountants, and any other persons or entities representing you andlor

directly or indirectly employed by or connected with you.

4. "Respondent" means and refers to the Respondent in this action, the Ohio
Department of Natural Resources, and includes any employee, agent, contractor, subcontractor,
representative, surveyor, or attomey or other person acting on behalf of the Ohio Department of

Natural Resources in this action.

5. "1Lawsuit" meat-is the case entitled Sta'e of Ohio Ex Rel. 4hlayne T. Doner

et at v Sean D I oaan Director Ohio Deparhnent of Natural Resources e, t al., Case No. 2009-

1292, currently pending in the Supreme Court of Ohio, and any of the claims, factual allegations,

or legal conclusions asserted therein.



6_ "Stantec" means Stantec Consulting Corporation and any of its employees,

including, but not limited to, Tadd Henson.

7. "Person" or "persons" includes natural persons, departrnents or agencies,

corporations, companies, firms, partnerships, associations, joint ventures, or any other type or

form of legal or governmental entity, whether formal or informal.

]nstructions

1. If you contend that the contents of a writing herein requested to be
produced for inspection and copying are protected from disclosure by virtue of a privilege, it is
requested that you nevertheless provide the following with respect to each such writing:

a. A description of the type of each such writing (e.g. letter,

memoranda, etc.);

b. The date of each such writing;

c. The author of each such writing;

d. The person to whom such writing was directed;

C. The person who received a copy of each such writing; aud

f. The general subject matter of each such writing.

2. With respect to eaeb writing which you claim is protected from disclosure

by virtue of a privilege, as provided for in the foregoing instruction, it is requested that you

provide as part of such description thereof:

a. Each privilege whereby you contend the contents of such writing

are protected from disclosure; and

b. Each and every fact upon which you rely to support such claim of

privilege.

Documents Reauested

1. All docunients that reflect, refer, or relate in any way to the Lawsuit.

2. All documents that reflect, refer, or relate in any way to hydrology or
hydraulics review and analysis you have performed or rendered to Respondent from January 1,

2005 to the present.

3. In addition to those documents responsive to the foregoing requests, all
reports, draft reports, draft documents of any kind, files or notes of any kind, and/or review
documents of any kind that in any way reflect, refer, or relate to the Lawsuit or any hydrology or
hydraulics review and analysis you have performed or rendered to Respondent from January 1,

2005 to the present.

2



4. In addition to those documents responsive to the foregoing requests, all notes,

correspondence, email, or other documents that reflect, refer, or relate in any way to
communications between you and Respondent (including, but not limited to, counsel for
Respondent) related to the Lawsuit or any hydrology or hydraulics review and analysis you have

performed or rendered to Respondent from January 1, 2005 to the present.

5. In addition to those doeuments responsive to the foregoing requests, all
documents given to Respondent (including, but not limited to, counsel for Respondent) by you or
received by you from Respondent (including, but not limited to, counsel for Respondent) that
reflect, refer, or relate in any way to communications between you and Respondent (including,
but not limited to, counsel for Respondent) related to the Lawsuit or any hydrology or hydraulics
review and analysis you have performed or rendered to Respondent from January 1, 2005 to the

present.

6. All documents that reflect, refer, or relate in any way to any contracts or
agreements between you and Respondent related in any way to the Lawsuit or any hydrology or
hydraulics review and analysis you have performed or rendered to Respondent from January 1,

2005 to the present.

7. All documents that reflect your curriculum vitae, resume, professional or

educational experience, credentials, qualifications, and/or identify or describe any and all

instances and matters in which you have previously served or currently serve as an expert witness,

including any and all instances and matters in which you have served or currently serve as an

expert witness for Respondent.

Areas of Testimonv for Deposition

1. Testimony regarding the search for and the content of the documents

produced in response to Documents Requested Nos. I through 7.

2. The affidavit of Philip DeGroot dated March l, 2010.

3. The report by Stantec entitled, "Grand Lake Saint Marys and Beaver

Creek Hydrologic and Hydraulic Analysis," dated March 1, 2010.

4. Tha report by Stantec entitled, "Grand Lake Saint Marysand-13eaver
Creek Hydrologic and Hydraulic Analysis - Discussion of Results and other Analysis," dated

March 1, 2010.

5. Communications between Hydrosphere and ODNR and/or the Ohio

Attorney General's Office.

6. Communications between Hydrosphere and Stantec,

3
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EXECUTIVE SUMMARY

(

This reportl was prepared by Conestoga-Rovers & Associates (CRA) at the request of Mr.
Stephen P. Samuels of the Schottenstein Zox & Dunn Co., LPA law firm (SZD), Columbus,
Ohio, counsel for Case Leasing and Rental, lrtc. (Case).

Case owns 21 acres of property in the City of Celina, Mercer County, Ohio, adjacent to Beaver

Creek, and a few hundred yards downstream of the intersection of Beaver Creek with the west

shoreline of Grand Lake St. Marys. The Lake is owned and operated by the Ohio Department of

Natural Resources (ODNR). In July, 2003, following several days of rain, Case's property was

flooded, resulting in approximately two miBion dollars ($2,000,000) of damage to a 87,500

square foot sports complex that Case had constructed on the property. CRA was retained to

investigate the cause of the flooding. As a result of the in.vestigation, CRA has determined that

the flooding was caused by the design and replacement by ODNR of a 39.4-foot long spillway

with a 500-foot long spillw ay (occasionaIly referred to below as the "replacement spillway") in

1997, which allows excessive amounts of water to discharge from the Lake into Beaver Creek.

(Photographs taken follow3ng the 2003 flood of the western spillway, the Case recreational

complex and other affected areas are attached in Appendix A.)

CRA's evaluation of the impact of tlie spillway on flooding along Beaver Creek included the

review of all pertinent ODNR documents, the available historical rainfalI and streamflow

records for the area, an analysis of hiscorical discharges into Beaver Creek, a review of previous

hydrologic and hydraulic investigations performed by ODNR and others, computer modeling

of histoxical and hypothetical storm events, and the determination of the magnitude and

frequency of potential flooding along Beaver Creek. Based on this evaluation, CRA found that

ODNR did not review and analyze most of the historical precipitation and streamflow data, and

failed to perform a number of essential calculations.
-------

As a result of these and other deviations &om accepted enRineexing practice, ODNR

significantly underestimated the severity and frequency of the flooding that the 500-foot

spillway would cause in and adjacent to Beaver Creek. The design of the replacement spillway

selected by ODNR has caused and will contlnc?e to cause significant flooding of properties,

roads'and bridges near Beaver Creek. ODNR's evaluation, analysis and selection of the 500-

foot spiU.way alternative to address flooding in the area of Grand Lake St. Marys and,

specifically, Beaver Creek was not consistent with accepted engin ractice.

1 't'he opinions herein are based on infoaiuation available at tho time of subznittaL
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INTRODUCTION

`I71is report is organized as follows. '1'he first section ("Background°) provides some basic

information about Grand Lake St. Marys, its spillways and the Case property. '1'he second

section ("Methodology') identifies the major topics, documents and information that CRA

considered and reviewed to determine the basis of ODNIZ's design of the replacement spillway,

the analyses performed (and not perforzned) by ODNR before its selec:tion of a flood

nkuutgement alternative (i.e., the 500-foot spillway) plan, the standards and gqidance pertinent

to dam management and spillway design, and the alternatives available to handle high water

conditions at the Lake. The third ("Analysis") and fourth ("Results of Analysis") sections

describe the calculations, computer modeling and evaluations perforrned by CRA; and the

results of that work. The fifth section ("irnpacts Resulting from the Spillway Replacement")

describes the effects of the 500-foot spillway on the frequency and anagnitude of flooding in and

adjacent to Beaver Creek. The last section (".Alte.rnatives") identifies a mimber of fl.ood

control/management measures that were or shorilcl bave been considered and implemented by

ODNR, instead of or in addition to the 500-foot spillway design thatwa.s selected.

BACKGROUND

Grand Lake St. Marys

Grand Lake St. Marys (occasionally referred to in this report as the "Lake" or the "Reservoir") is

located in Mercer and Auglaize Counties in Northwest Ohio. It was constructed in -1845 to

serve as a "feeder lake" (i.e" a source of water) for the Mianu and Erie Canal system. The I.ake

currently has two outlet structures (also Imown as spiliways) that allow, in theory, for water to

flow out of (discharge from) the Lake.

'rhe Ilistory of the Snillways

An °outlet structure" (sometimes more casually referred to as a"spr:ilway") is a man-made

structure that allows water to flow out of (discharge from) a reservoir (or body of water) in a

controlled manner.

Grand Lake St. Marys currently has two outlet structures, located on the eastern and western

shorclines. The eastern outlet stnicture was originally built in approximately 1852 azul

discharges into a feeder canal which flows into ttie St. Marys River, In 1988, the eastern outlet

structure was modified. 13cscause of the size and design of it, only very miniznal discharge from

the Lake into the canal can occar. In 1914, a westem spillway was constructed at Beaver Creek,

(Previously, the western outlet/spillway was located at Coldwater Creek, which is
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approximately 1.5 miles soutb of Beaver Creek.) When constructed, the 1914 Beaver Crcek

spillway was 39.4 feet in leng,th with a crest elevation (heiglit) of 870.27 feet above mean sea

level (
rnsl). In 1988, the height of the spillway was raised to 870.6 feet to better accommodate

boating interests.

In 1979, the United States Army Corps of Httgineers (°Corps") inspected Grand Lake St. Marys

and determined that the probable maximnm flood event (PMF) would cause the Reservoir to

overtop the esnbartlanent that serves as the western shoreline, and recominended that ODNR,
the owner and operator of the Lake, "develop and implement an acceptable plan to convey the

design flood (
the PMF) safely through the reservoir without overtopping the embankments. 1

(The PMF is defined by ODNR as "the flood that may be expected from the most severe

combination of critical meteorologic and hydrologic conditions that are reasonably possible in
the drainage basin under stady"). ODNR is the agency with oversight and regulatory

authority over the planning, a
esigri, pern-dtting, construction and operaCion of all dams in Ohio,

to assure that they do not constitute a hazard to life, health or property.

As is discussed in greater length beTo'N', ODNIt did not investigate and adequately examine the p fr
available alternatives to coinply with the Corps' recommendation to safely manage flood cA1
conditions at the Lake. One alternative it did consider was the modification and use of the p 1 t t

eas-tern spillway to handle a portion of the PMF, which would reduce the flow into Beaver
s^^^`^ t 4

Creek from the westem spillway during flood events. However, despite the recommP.ndation Ool5

by its consultant, Burgess & Niple Limited, this alternative was not implemented. Instead,

ODNR selected and implemcented a plan that routes all flood water into Beaver
Creek by way of

the western spi3lway. In 1997, ODNR replaced the 39.4-foot long western spillway with a

horseshoe-shaped one that is 500-feet in length? (Photographs of the current western spillway,

Beaver Creek, and the feeder canal on the east side of the Lake, whicli were taken during a CRA

site visit on November 2, 2005, are attached in Appendix B. The locations of the roads and other

features in the photographs are depicted on Figure 2.)

The increase in the length of the spillway from the pre-19971ength of 39.4 feet to the post-1997

lengdi of 500 feet has resulted in a substantial. increase in the arrtount of water that can

disc?harge into Beaver Creek during precipi.tation events. This has and will continue to result in

substantial and frequent flooding to properties along Beaver Creek downstream of the spillway.

f-------

2 The center fifty (50) feet of the spillway-the "notch"-is at elevation 870.6 feet msl; the same as the previous
spillway. The remaining 450 feet of the replacement spillway is at elevation 870.75 feet msl and overflows into

Beaver Creek during larger wet weather events.
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Tlte (iase Pxoperty andsuz7oundint area

"I'hc Case property (shown on Figure 1) is located at 6301 U.S. Route 127, just south of

down town Celina, and encompasses approximately 21 acres. Ilie portion of Beaver Creek

which lies approximately 800 feet to 1060 feet down,slream of the western spillway forms the

nortxiern property boundary of the Case property. Case purchased the property in 1972, and

constructed an approximately 87,500 square foot athleiic/recreational complex on it. In 2003,

flooc3in caused by the 500-foot sn^j7wayflooded the first floor of the sports complex to a depEh

of nc"arly four" feet-the recreational f'acllities, locker rooms and other operations located on the

lov,rer floor were coznpletely inunclated-causing severe damage to the complex. (Aerial

phoi:ographs, taken between 1973 and 2006, of the area in the vicinity of the Case property are

attaclted in Appendix C.)

Mfl'I'HOllOLOGX

CRA obtained and reviewed documents, irtfor•mation and other material related to the
replaacernent of the western outlet structure at the Lake to deterrnine the basis of desi&n

(including the calculations that had beert perfornled and the evaluations that had been

conducted); historical precipitation, streamflow and Lake cond'ztions; drainage basin

characteristics; federal and state regulations and policy and gizidance doctznients applicahle to

dams and spillways; the potential alternatives available to ODNR to safely handle flood waters

at the I<zke; and other related topics. 3'he topics, documents, information and items reviewed

include the following: ^3 r "I^ ^

•:[iistoricaI data, including precipita6on',yceds from the National Oceazue & Atmospheric
Admizustration (NOAA) meteorologicai stations, streamflow records from fl7e Urdted States

Geological Survey (USGS) gaugin^s, and Reservoir elevations ("Lake levels") from

the C:orps of Engineers and ODNR;

• Drainage basin characterisiics for the C;rand Lake St. Marys drainage basin, including area,

shape, slope, land use, topography, soil typcs, Reservoir•area and st(ir•age and other features.

The Lake drainage basin i.e. the geographical area that clrains iztto Grand t,ake St.^ MFirys)
is shown otl Figure 2; + r^J

yj rn rJID.'^
r,

. C.'haracteristics of 13eaver Creek, including geometry, slope, roughnes$, constrictions and.
other features; _ - I

• Staitutes, regulations, policy, guidance and other documents applicable to dants and

spiilways, - including those pertirtent to or authored by ODNR, t(-ke Federal Fanergency

Management Al;ency (FEMA), the Corps, and the t7nited States Department of Agriculture
Soil Conservation Service;
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• Previous analyses, calculahons, modeling and other evaluations of the Lake and the

surround•uig areas, the spillways and the alternatives pexformed by, among others, the
Corps, the Ohio Department of Administraiive Services,
A-11 ODNR and its consultants° dOCUments obtained from ODNR relating to this matter p
counsel fox Case; ursuant to formal discovery by

• An on-szte inspection of the Case property (and other areas pxoximate to the Lake).

ANALYSIs

The major tasks performed by CRA wexe the following:

(1) Using actual historical'recorded Lake level measurements, a calculation of the amonrtt of

water that was (or would have) discharged over the 39.4-foot spillway and the 500-foot
spillway, respectively, into Beaver Creek. Based on the documents reviewed, this analysis was
not performed by ODNR during spillway investigation/de.sign.

(2) A determination of the most si
gnificant precipitation events (i^e., those that caused the

most severe flooding) in the Lake area from 19132005 (the period for wl-iich precipitation data

exists). Based on the documents reviewed, this analysis was not perfornted by ODNR (or k'"
others) during spillway nnvestigation/desigrt.

(3) Using the same computer models employed by ODNR, a s•imulation of actual historical
storm events to determine the discharge that was (or wotild have) actually discharged over the
39.4 and 500-foot spillways into Beaver Creek dtu•ing and following significant storm events.3
Based on the doctunents reviewed, this analysis was inadequately performed by ODNR during
spillway investigation/design.

(4) A simulation, using ODR1R's computer models, to compare the discharge into Beaver f
Creek for the 39.4-foot spillway and the 500-foot spillway diu•ing and follow.in

g hypotheticalstorm events of various irttensities (10-, 25-, 50- 10Q
Yeax . (^ Zr 5-r r) ^(,^, :14 H.a rnc.l.,aL e

(5) An evaluation of tlte increase in the magnitude, frequency and extetit of flooding along
Beaver Creek for both historical and hypothetical storm events as the result of the replacement
of the western spillway.

Based on the documents reviewed, tl-iis analysis was notperformed by
ODNR during spillway investigation/design.

3
'i7ie analyses described in paragraphs I and 3 are two different tools (asing different inputs and methodologies and

therefore generating somewhat differing outputs) that can be, and should have been, used to detennine the effect that
the 500-foot spillway woiild have and will have on llooding;n Beaver Creek.

4 -_`-.---
CONFSTqGq_Rnaro...- o . .



Ll

A

will flow past that point [or, in the case of Grand Lake St. Marys, over the western spillwayj in

any given unit of time, such as cubic feet per second (cf.s). (To take a"comnZonplace' example,

one coald construct a rating cuLve to determine the rate at which water would overflow a sink
based on the amount of water one poured into the sink.)

In Iay terxns, a stage-discharge relationship (sometintes called a rating curve) correlates the

height of water at a particular point along a stream (or in a lake) with the amount of water that

RFSULTS OP ANALYSIS

A. HISTORICAL STORM EVENTS

Calenlation and Compatison of tlie Ilisinrical Discharge ixxto Bcaver C reek

In the case of Grand Lake St. Marys (or indeed any reservoirwhere a major change to a spillway

is contemplated), accepted engineering practice (and common sense) dictate that a

comprehensive analysis of the effect of a change in sp:illway size be performed. One essential

aspect of sucli.an analysis is a calculation of the amount of water that did or would have flowed

over the 39.4-foot spillway and the 500-foot spillway into Beaver Creek based on historical
levels of the Lake, CRA perforttted this analysis.

Recorded water surface elevations in Grand Lake St. Marys from 1927 to 19781 were used with

the stage-discharge relationships for the 39.4-foot spillway to calculate the amount of water

discharged into Beaver Creek through the spillway during that period. These satne water

surface elevations were used with the stage-discharge relationships for the 500-foot sp.illway to

simulate the conditions that would have occurred had the 500-foot spillway been in place
hetween 1927 and 1978.

Figure 3 depicts the axnount of water, measured as cubic feet per second (cfs), which did/would

ave discharg;ed .into Beaver Creek between 1927 to 1978 for the 39.4-foot spillway and the 500-

foot spillways, respectively. Figure 3 shows that witlt ttte 39.4-foot spillway, there was no

i nstattce during tt e 49-yeat period that the Case property was (or would have been) flooded by

Beaver Creek. By contrast, had the 500-foot spillway been in place duxing that time period,
1 t5eaver Creek would have overflowed its banks seven (7) tirxies,

e1^•
An analogy xnay help to explain these results. Beaver Creek is siinilar to a kitchen sink

(including the drain pipe). The drain is sufficient to evacuate the water that can flow into the

sink through the faucet (the metaphor for the spillway), even if the faucct is fully opened.

1-Iowever, if a fire hose is substituted for the faucet, the drain pipe is unable to handle the

substantially xncreased amoiuit of water that the fire hose can generate. 11ie result is that the

sink overflows. The replacement of ttte 39.4-foot spitlway with the 500-foot spillway had the

4 At the tiune CRA prcpared this report, only this tiAne period of lake levels were available.
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same effect on Beaver Creek that replacing a kitchen faucet with a fire hose has on the kitchen

sink. I3eaver Creek can no longer contain and evacuate the increased amount of water.

Therefore, it overflowed onto adjacent property, including that owned by Case.

There is no indication in the ODNR records that this type of analysis was performed by ODNR.

The failure to perform fliis analysis of historical discharges to Beaver Creek to determine the

potential impact that the 500-foot spillway would have on flooding violates ^`^g
aS Pe,s .,^ s¢

practice.
.vK

Determ'ination of Ilisfiorical Stox7n F.vents af Xtecord

In order to determine which historical storms were potentially "severe', it is necessary to

examine both precipitation data and corresponding streamflow information. The precipitation

data dating back to 1910 were obtained from se'ven NOAA meteorological staticros within a 35-

mile radius of the western spillway; the stream flow (discharge) information was derived as

described in the previous section. Based on these data, CRA determined that the following

events had both a relatively large amount of rainfall and a correspondingly large amount of

discharge into Beaver Creek and, accordingly, were chosen as "severe" historical storms of

record that could potentially result in flooding for the area:

March/April 1913

December/January 1930
May 1943

March/April 1957

May/June 1958

April/May 1972
July 1992

June/July 2003

January 2005

Obviously, C)DNR could not have evaluated the 2003 and 2005 events prior to 1997, when it

replaced the western spillway. 7Iowvever, the ODNR records indicate that ODNR did not

analyze the effects of the severe storm events that did occur prior to its design of the 500-foot

spillway.

-The importance of determinhtg and an<
''lyzu'g the significant storm events of record during a

flood management study is to obtain an understanding of how rainfall in the area has

previously caused flooding. ODNR's failure to have performed this analysis is like redesigning

a road without reviewing the amount of traffic that previously traveled on that road during

rush hour. ODNR's failure to determine and analyze the actual severe historical storms of
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record for the Grand Lake area that had a high potential to have resulted in flooding of Beaver
Creek is not in acccu•d with sound engineering practice.

Sunulation of Ilistorical Storin Events

O0.,
Hydrologic and hydraulic modeling was conducted by CRA using the widely used anUd ^V

accepted Corps of Engineexs-developed I-IEC-1 and Hl^?C-2 coutputer programs. These are the

same conrputer rnode.Ls that ODNR utilized in performing its pre-1997 flood o5e#
managenient/spillwav desinn ana7.,q;G (-n A a...... - ..

gv ers. Sr^

The internet-based Wikipedia defines "hydrology" and "hydraulics" as Iollows:

I3ydrology is the study of the znovement distribution and quality of water.
Observations of hydrologic processes are used to make predictions of future
water movement and quantity. By analyzing the statistical pr•operties of
ltydirologic records, such as rainfall or river flow, hydrologists can estimate
future hydrologic phenoxnena.

Hydraulics is a branch of science and engineering concerned wikh the
mechanical properties of liquids and focuses on the engineering uses of fluid
properties. Hydraulic topics range tIn•ough most science and engineering
disciplines, and cover concepts such as pipe flow, dam design, flow
measurement anci river chann,el beha,rior anton 41,

a to use tliese tooIs to perlnrxn critical evaluations p'
and simulafrons necessary to coxnplete a sound engineering analysis.

In general teiixi,s, the H'EC-1 computer program ltses rainfall and hydrologic informaiion

(drainage basin physical and climatological parameters) to determine the discharge (amount of

flow) that will occur at a given point. The computer model also has the ability to calculate the

disch.arge as a funetion of time. 'I Eiiis type of modeling is coxnmonly used to siunulate the effect
of precipitation events.

etnploy these tools. Howevet (pDNR f il d "4` "rn^re s ctecasion to ^C,G

In gencral terms, the HEG2 computer p•ograzn use,s a discharge value (amount of flow per unit

of time, L.P, cubic feet per second) and cross-section inforxnation e. *, width, depth, slope) at a

numbex of points along a stream to calculate the elevation of the water at those points. This

type of modeling is commonly used to simulate the water surface elevations resulting from a
disc.harge into a channeT, sixcli as Beaver Creek.

The documents obtained from ODNR contained HLC-'I and HEC-2 models as "set up" by
ODNR during design of the spillway replacement. In other

words, the models had the inputs
selected by ODNR for the relevant parameters (stich as drainage basin characleristic:s and

Beaver Creek cross sections). All modeling conducted liy' CRA was perfornied using the I3F!C-1

and HEC-2 models as set up by ODNR; no parameters were cltiurged, As ODNR had done,

7
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ODNR used the model to predict the impact of the 500-foot spillway on Beaver Creek solely

during the period February 1989 throngh June 1991• What.ODNR failed to do was use the

model to determiti.e the effect that the 500-foot spillway would have during severe storms.

CRA performed the simulations based on an initial lake elevation of 870.6 msl, the crest

elevation of the westenn spillway. This water elevaflon was chosen because it represents a

iikely-to-occur-but by no means worst case-condition (i.e., the Lake is full but not

^p5^9w5^'p at^,v`soverflowing). -^) ^ t

lnformation about the impact of the 1913 andfz99 historical storm events was accessible to

ODNR prior to the design of the 500-foot spiliway. To derive it, CRA siniply applied ODNR's

model to all actual historical storm data on record. ODNR should have performed this analysis.

ODNR's failure to undertake th"vs analysis, and its construction of a spillway that will

repeatedly cause a stream to overflow its banks and flood adjacent property, does not comply

with acceptable engineering Prachce.

The Case
property is not the only property ected. Modeling of the effect of the 500-foot

spillway with historical storms of record reve s that the 500-foot spillway directly impacts

many other properties. The extent of flooding re ting from the storm events that occurred in

1913,1992, 2003 and 2005 is shown on Pigures 9a 4b through 7a and 7b. As these figures

show, the 500-foot spillway results in repeated flo ding of num.erous properties over a
^^ o ^ rRqZ c``^

significant area.

between two and four feet deep.

CRA input the historical storm events of record into the computer models to calculate the

discharge into Beaver Creek for the 39.4-foot spiU.way and the 500-foot spillway that would

result from severe storms. The results are shown on Table 1.

The model results of the nine historical stonms demonstrate that, with the 39.4-foot spillway, the

Case sports complex is not flooded during a single event However, with the 500-foot spiIl.way,

water in Beaver Creek overflo the channel banlcs and inundates the Case property during

three of the historical even .191 92 003. Tbe lower floor of the sports complex would

be completely filled with water; wateron the first floor would be, depending on the event,
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B. HYPO1'i-TETICAL STORM EVENTS

I

!

Determination of the Appro riate Design Storzn Duration

One way of categorizing the intensity of storm events is by thcir frequency. A storm event that

produces a substazitial amount of precipitation occurs less often than an event that generates a
modest amoattt of rain. I-Iydrologists xefer to these storn-is by tlte likelihood that they wili

ocr.ux in any given year (eZ, , 1 in 10, 1 in 50) or, alternately stated, the nurxtber of years that is

likely to pass before a storm of a given intensity will recur (a return period o(25 or 100 years).

')"hese events are termed 10-, 25-, 50-, and 100-year hypotheticalstorms.

A factor that influences the effect that a given storm (historical or hypothetical) will have is the

duration of the precipitation. Different drainagc basins do not respond in the same manner to

storms. Some expericnce the maximum flood impact sooner, some later. Sound engineering

practice (and comtnon sense) dictate tlzat, iu determining, how to n-:niage floods or desigAZ a

spillway, tlte dam own.er should determine the storm duration that causes the greatest amount

of flooding in that particular drainage basin.

'11te hypothetical storm modeling perforznetl by ODNR during design of the replacement

spilIway included the 2-, 10-, 25-, 50-, and 100-year events, using a duratioit of 72 hours. The

p•obable maxirnum flood (PMF) was also modeled. '1'o rletermine if the 72-hour daration

selected by ODNR to model hypothetical storm events was appropriate, CRA evaluated the

rainfall durations for historical storms of record:

The historical storrns of record that have resulted in flooding itc Beaver Creek have occurred

witli durations of approximately 120 hours or longer. Accordingly, CRA modeled the

hypothetica1100-year storm for durations of 24, 48, 72, 96, and 120 hours and determined that

tl-e 96-hour storm duration is the storm duration that results in the most sevese flooding for the

100-yeai storm event.

'1'here is no indication in the documents produced by ODNR that it analyzed the historical
storm events to determine what duration storm. has the most significant impact on flooding in

Beaver Creek. Seenungly arbitrarily, ODNR selected a 72-hour storm duration for its

modeliitg purposes. As a resuit, ODIVR underestimated the flooding that the 500-foot spillway
would cause in Beaver Creek. e.

J'^ _„ri `.
3-" ,r,"'^' '

u'^ Gq
Simulation of 1-Ayothetical Storm Events

However, even tiie 72-liour storm causes unacceptable results. CRA input the ODNR-selected

72-hour hypotlietical storm. events into the cornputer rnodel, as set up by C)DNR, and calculated

the discharge itzto Beaver Creek for the 39.4-foot spillway and the 500-foot spillway. The
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results, which are ideritical to those obtained by ODNR, are shown on T'able 2. Although

ODNR did model the discharge into Beaver Creek for (72-hour duration) hypothetical atorm

events, the records reflect that ODNR did not take the critical next step: modeling the flows in

Beaver Creek to deternvne the increase in water surface elevation. Had it done so, as sound

engineering practice dictates it should, ODNR would have discovered that the spillway would

^,cause an unacceptable increase in the water surface elevation of the 100-vear floodolain_ '15 =-- "'

^( }( f^The model results indicate that the spitlway replac ent has significantly increased the

frequency and magnitude for floodiag of Beave^ rêe ^k and the surroundin^pro^es. The

model shows that discharge from the 39.4-foot spillway for the 100-year hypothetical storm

event is contained within ihe Beaver Creek channel banks. I-iowever, the 500-foot spillway wilI

dischaTge quantities of water such that storms even smalier than the 72-hour 50-year

hypothetical event will overflow Beaver Creek and flood the surrounding properties. The

^ model also reveals that the spillway replacement has xesulted in an increase in the water surface (

^ elevation in the 100-year flood plain by more than four (4) feet, a result that is inconsistent with

accepted engineering practice, O h i o IZevised Code Section 1521.13 and ODNR reguTation O^,C

1501:21-13-11.
^---_--^---^.

ODNR should have known, prior to replacement of the spiliway, that the increase in length '"

from 39.4 feet to 500 feet would significantly increase the flooding potential for properties C

surrouriding Beaver Creek. To construct a spillway that substantially increases the likelmood of

flooding to occur to roads, bridges, and property downstream of a spillway is strongly against
accepted engineering practice.

IMPACTS RESULTING FROM TIiE SPILLWAY REPLACEMENT

Increased Potential for Flooding Along Beaver Creek during Stoxtn Events

The replacenrent of the 39.4-foot spillway with the 500-foot spillway at the western

embankment of the Lake has caused a significant increase in the aniount of water that is

discharged into Beaver Creek. When a storm event occurs, rainfall causes the water in the Lake

to rise above the crest of the western spillway. When the storm is sufficiently severe- an event

that has occurred muTtiple times over the last 90-odd years -the amount of water that enters

Beaver Creek over the 500-foot spillway overwhelms the Creek's carrying capacity and causes

flooding on the properties, including that owned by Case, in the vicinity of the Creek. (See

figures 4a through 4d). errbrlcdo-y baS^_A an 14C, /ev1'
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Increase in the 100-year Flood Flevation CPP®lted U^ / -f2^L t({JI^G ^'.J

I
I

f

I

estu ace evauon or flie 100-year flood more than one foot at any
point OT)1VR'

'Clie replacement of the western spiAway has increased tlle 100-year flood [the elevation of

water that will result from a 100-year storm] in the area surrounding Beaver Creek. Sousid

engineering practice dictates that the floodplain must be maintained witti.out increasing the
lArater f l

s
replacement of the 39,4-foot spiliway with the 500-foot spiliway has increased the 7.00-year

flood elevation by appnximately 4.4 feet at the Case property (Table 2). During the 100-year

hypothetical storm everrt signi6cant flooding now occurs, and will coutinue to occur, along

Beaver Creek, where it did not occur prior to the spillway replacemeni.

The Case Proyerty and the 200 year Floodplain ,-^ $ IUM `^

rance a e Y ap (FIRM) was effective on Mamh 18,1986. The FIRiVI is a xnap develo ed b

The Case property is located wiiliiti the City Ciof ^Celrna; Ohi i r/^U..S
ty of Ce a Flood

r^su R t 1 l
p y

tlie National Flood Insurance .Frogram (NFIP) within FEMA to show base flood elevations, risk
zones, and floociplain boundaries. On March 18, 1986, the Case property was designated as
Zone C, i.e., located in an "area of iniriiinal flooding." Subsequent to the replacement of the

western spillway and flood of July 2003, the FIRM was revised and became effective on

November 1, 2004. The revised FIRM designated the Case property as Zone A, "areas of the

100-year flood, base flood elevations and flood hazard factors not determined." (7'he 1986 and
2004 FIRM maps are attached as Appendix D)

31ie replacement of the western spillway ditectly resulted in higher flooding potential for

properties located directly downstream, and this change of flood risk has been recogni.zed by
FEMA. r

Inereased Potential to Endan^ex Fluman Life and Safetv
a-v.rE

! 41^0► 2
7'he ability of the 500-foot spillway to discharge a significantly larger quantity of water into
Beaver Creek than tlte 39.4-foot spillway has resulted in an increased potential for injury and

lossof life. For severe storm events, there are no prc:ventative measures in place that will act to

reduce the .(low into Beaver Cirek. The water that discliarges into Beaver Creek frozn the 500-

foot spillway has the potential to be moving at high velocities aitd can overflow the banIcs at a

significant depth. These two factors have the po3:entzal to threaten human activity in the area

surrounding Beaver Creek downstream of the spillway during severe sto.rzn events.

Additionally, this discharge causes stress to the roads and bridges crossing Beaver Creek

dircctly downstream of the spillway. Any use of these roads or bridges during or followitlg a
^ sêvere storni could be dangerous and a potential threat to life and safety.
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ALTERNATIVES TO SAFELY HANDLE FLOOD CONDITIONS

Although it is well beyond the scope of this report to fully analyze all of the alternatives that
I
V• should have been thoroughly evaluated by ODNR before constructing the 500-foot spillway-

j!alternatives that should now be considered to safely manage flood conditions in Grand Lake St.

s nd Beaver Creek oid fu ure floodinM dd t f th ti lg oary a a . o av e prop9r es a g Beaver Cr ek (see
t

Figures 4a-4d) -- such aiternatives do exist. ^/\.('(^ey^^ p t^ ^fx

Use of the Easterrs Stiillway

r^+r

In 1979, ODNR's consultants completed an evaluation to safely handle the probable maximum

flood (PM.F) through a combination of the eastem and western outlet structures. The evaluation

recommended an alternative that included modification to the eastern discharge structure and

accompanying canals to, "provide an east/west split of uncontrolled dischar^e caacity which

is proportional to the drainage areas contributing ninoff to the lake." Storm rn:odeliug

computations conducted byODNR during the study indicated that a modification of the eastern

spillway would decrease the outflows in Beaver Creek, increase the outflows in the Feeder

Canal, and safely handle the PMF such that it would not overtop the em.bankments. T'kze

recommended alternative was not implemented. ^ff-r
jl!^ a

Construction of an Emergency Spillway

Another alternative is the use of an emergency spillway. A primary spillway is used to pass

normal inflows; an einergency spillway is designed to engage during large flood events.

Evaluation of the potential need for aii emergency spillway is typically completed during

design of a spillway. Based on the documents produced by ODNR, ODNR did not evaluate the

potential use of an emergency spillway when it decided to replace the 39.4-foot spillway with

the 500-foot spillway. Use of an emergency spillway may have allowed for the design flood to

be accommodated through the Lake without having to increase the length of the spillway at

Beaver Creek, or at least without increasing it by an order of magnitude, as was done. In the

event that the design (or soine significant percentage of the design) flood were to occur, the

emergency spillway would act to discharge the additional flows.

Enlargement of Beaver Creek

Beaver Creek could be enlarged by deepening or widening the channel, changing the side

slopes, redesigning bridge piers and/or other modifications. Such improvements would

function in much the same way as would a larger drain in a sink, allowing more water to flow

into and through Beaver Creek without causing it to flood. Based on a review of documents

12 CUNi?SfOGA-ROVEILS&ASSc)OATHS



pt'oduced by ODNR, this alternative did occur to ODNR prior to ihe spillway replacem.ent. it
was, irowever, not implemented.

The Use of Additional Diversions

Some poriion of the water that flows into the lake could be diverted to additional outlet

channels (rivers, creeks) located on the Lake. Diversion of sotne of the water away from the
western spilIway would prevent excess arnounts of water from flowing into Beaver Cr•eek.

Possilile diversion locations inclucte Pourmile Creek and Coldwater Creek. Based on the

documents produced by ODNR, this evaluation was notcoriducted.

Managernent of Lake Levels

Another tool avaitable to mitigate the effect of severe precipitation events would be to maintain

the Lake level at less than the crest height of tlle western spillway, thus increasing the Lake's

storage capacity. When severe storms occur the Lake would be able to store a significant

volume of inflow, therefore decreasing the flow to Beaver Creek over ttie western spillway and

preventing or minimizing flooding.

Even when concetns were raised by reviewing agencies and knowledgeable members of the

corrunttnity (see the correspcmd(ice and telephone nle,morandum attached in Appendix I?)

about tlie likelihood that tlie 500-foot spilIway would cause flooding in Beaver Creek--some of

the letters even mention the Case property-, ODNR failed to adequately consider and
implement alternatives.

13 CoNSSrocA-RowEas & AZaOArrs



CONCLUSION

It is not Case's or CRA's place to fully evaluate these altematives and deterxn4ne which of them,

singly or in combination, is the best option for managing severe storm events. As the owner

and operator of Grand Lake St. Marys, ODNR was responsible for the deveiopment and

implementation of a plan that would safely manage and convey flood waters through the Lake

without endT7gering life, health or property. It did not do that. Its decision to replace the 39.4

foot spi.Uway with the 500 foot spillway did not comply with accepted engneering practice,

caused severe flooding ixiBeaver Creek and the samound'utg properties and severe damage to

the recreational complex on the Case property. If ODNR does not take action to correct it.s

nvstake, flooding along Beaver Creek will continue to occur.

All of Which is Respectfully Submitted,

CONESTOGA-ROVERS & ASSOCIATFS

Pressley L. Campbell, Ph.D., PE

Ohio PE 56681

14 CoNa,rocA-ItowRS & As5oc7ATrs
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APPENDIX A

PHOTOC^̀RAPHS OF TI-IE 2003 FLOOD EVENT

(Referenced in tiie text on page i)
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PHOTOGRAPHS TAKBN DURING THE CRA SITE VISTY' ON NOVEMBER 2,2005

(Referenced in the text on page 2)



Vieinr of Beaver Creek immediately downstream from the western
spiliway (looking west}.
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View of the feeder canal downstream ftbm the eastern outlet of
Grand Lake St. Marys (looking east). .
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APPF?NDIX D

FLOOD INSITRANCE RATE MAPS FOR THE CITY OF CELINA AREA

(Referenced in the text on page 11)
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0#$5n

.
_:^^. .

Z

v

rv v^s

mvE

q^u
c uv'o ovE^•a'

w g^H vOiGS^°o

3̂  qr

w 3i ;4 - `O 3S°y.
N

O; c •° 9 W aR. C ^ ^ 9 w Y^^
r

^d `^;q̀
.
•^C p C.i

y..
•Li^

•R `tlYY
^

1^'O y ^aYpnYV NL°OC^ J'" w9'

?

^i^ ¢ O•7

c E •

O

C

`ta X r -̂• ° ~E
tJ

> su Na

t -n^y$

«

nY °do°.°
o uO $ D ct

o ^o y ^,"^ 5
c

q
a^ ^'

a
qC Qm

J G 2 it ^
3a

Y pL
t^

a N
m.C
`

o;..

V UOF
^^rYr

A

L

.^ c• ?y
` ' '

ps

T9 V

`

.Q Y 10

C

C
w lt w R ba n^^ m

^
Ero .`d .̀; u. fi° Y Q _ ^• ^ v

'p' Dm^ S o'roC DV a ^ CW•.̂
4.

a

Z
O

DS
^^'G2E V

.
^'^° ^^dC^4ANU.

^

OnOy
°

C

Op
°

'D^
c •
O b n

V
>

W
^ ,D'q 3L'n

a

YG
3 D Sie^.oS 3°'` Y "'Y

`
V

^^c o
IL

w
NY

u
GO

o y ro
^.
3

^ z

a
4

m o r
^M ^9C

a ^
^G'O

Q^ T'p € p$ v^

Ob C y_

m yq o
r R

p y t 2 ..

E' R N
G 0 '-1 wC nqD D - C

OE ^T'D'.
P v

•

.3 N•!

$ u

^Y

Q O

9„

O

^

n 6 V

*

N^9 X ..C m•^-^

. .

^' c

r
°

°v8E.^ °p." E^

9O
c'^ `d'D

a ^
'a'D

Y
5 m

•.
'

Oa

/.^

•yqO W T^•CYNG
TC%

y

TUY^^VY^OaĜE9 c
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APPENDIX E

CaRR7?SPONDENCE FROM REVIEWING AGENCIES

(Reference.d in the text on page 13)
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3VI.ERC.
SOR & WATER Ca

717 W_ Logatt 5ti•ea

it.0; Telephor
4-

°t^
Y

Larry Vance
Ohio Department of Natural Resour
Fountain Square Building E.
Columbus, OH 43224

Dear Mr. Vance:

a90r
OT

Larry, there is much heated discussion on the proposed
west bank

of,ltlatet o
f

good answer form any ean
fact
swer th

a
t tqu

the
estDons sthelandowners along Beaver have. The Mercer S1WCp office was

not informed^a^of the public meet.ing held in the county by the Qivision of W----_.._._--- c
ater.Many to be affected landowners also wer Ye unaware

Concerns about Proposed Spillway.

w aneplace. This is not reasonable to anyone who sees SeavertCoreek
flow out of bank every year.

ree with p.roposed spillway but only out of bank flo r

1. Data from the Division of Water indicated higher flows
k in $eave^^^^r

ownstream of the lake are also centr^t,,^ It'• ^

2. A study needs to be done showing what will happen to flood K^v `Clevels when spillway is•operating and when the tributaries ^d

3. The proposed spillway will remove water from the lake faster
than the present spillway. How will existing road bridges^,.
be affected by this increase flow?

4. Hotv will the existing road bridges affect flood levels and ^
duration?

5. The Wabash River is the outlet for Seaver. Creek: How wilt the
iricrease flow affect the flaoding at this bottleneck?

6. tiVhat effect will the increase-flow from the proposed spiliway
have on crops, bridges, roads and buildirigs? Will damage be
rrwre or less; with numb rs t 'b ke o ac up thtt?.e saements

R&ECECV€6
DEC 2 1991

"-IS-OG-
aF8Fm„^ 12Ja^ ^

L.Um^C^•c^Q, Ca Q ^k 1Wm.KiUl.

4. o a=t3r=P^`• ^ AuKt c°*na. uq°,

(.V h47 9A4 -jDn.-fhcz,q/ M 0-,,-^

/^Wcu sm.0 r°* .

n°nt. of Natural Reaau:ces
rlluisinn nt Wnlnr



2

7. The tandowners in the Beaver Cr'eek watershed downstream of
the lake did pay construction assessments and an paying
maintenance assessments. They have a right to know what will
happen - not just someone's best guess.

8. What does it take to have the state pay their share toward
n7aintenance?

9. A management plan for drawdown of the iake needs to be
developed. This wouEd seem the best way of soiving the varied
interests between farmers and recreationists.

Your assistance

dw

r Knapke

in this hiatter

51VCD Board Chairman

Enclosure

is greatly appreciated.

M



KE1TH G. EARLEY. P.E., P.S. ,"d,t'^yEIVE ^y

p

MERCER COUNTY ENGINEER

101 N. MAIN ST. - COUiiT HOUSE - ROOM 205

CEL.INA, OHIO 45822

PHONE 419-586-7739

November 19, 1991

Francis Buchholzer
Director, Ohio Department of.Natural Resources
Buildinq 3D
Fountain Square
Columbus, Ohio 43224

NOt! 26 1991

'+^'ri. o€ Natural Resources
^^..:..:,.n nf iAtpfar

,V: •`' ^r +. ^ 1.[:7 i
e. „
c,Ui^^F<Yf__

-[-

REz. Grand Lakp West Spillway Replacement

Dear Ms. Buchholzer, _

The replacement of the west spillway is an important safety
related project. I have reviewed information supplied by O.D.N.R.,
and I have reviewed the 1981 "Survey Report for Flood Control and
Allied Purposes" prepared by the Louisville, Rentucky District of
the Army Corps of Engineers. There are wide discrepancies between
the two sources of data and I believe additional detailed analysis
should be performed.

The Corps Report indicates an observed bankful flow of the
Beaver Creek outlet being about 250 c.f.s. O.D.N.R. indicates a
capacity of over 700 c.f.s. The Corps report indicates peak stage
lake levels for the ten year through 100 year- storms being
approximately one foot higher than O.D.N.R. based on 51 years of
record measurements. If the Corps report is correct, larger
outflow will pass uncontrolled for long periods over the proposed
40 percent enlarged spillway to an outletting stream of very
.limited capacity. This situation could cause very costly damages
especially to structures such as the Lakefront Racket and Health
Club.

It appears to me that enlarging the spillway crest would cause
more damage than good, even if O.D.N.R. figures_ are correct.
Outlet graphs supplied by O.D.N.R. indicate no.reduction in -lake
peak stage elevations for storms smaller than a 50 year storm.
Even the lo0 year storm only shows a 6.2 foot peak stage reduction.
It appears that this minute rarely occurring reduction would be
more than offset by increased damages along the Beaver Creek
oiutlet. According to O.D.N.R. charts, the peak discharge.is
quadrugled for all storms larger than a ten ycar eaent and smaller
storlus were not analyzed. -

it appears desirable for a lake regulation policy which
balances the value and probability of attaining the desired
recreation pool during desired periods with the cost of flood
damages likely to occur around the lake and along the Beaver creek

3fcLeweea L^'aanGry -^ i/f.[o^ <n .pL[dlaw^[ a .^:ea^a e^i^accul^uen anscs^V/[a^c^Qo

GJl lle%tl t'csnsursa.z^ -'.', !A. îc' .

3Leaae¢Icv». -



outlet. Perhaps the Beaver Creek outlet could economically be,
improved to safely handle increased outflows. Perhaps combining
this increased capacity with a lake regulation policy, that_
includes the benefits o# weather forecasting, could alloiv routing
of peak flows through the Beaver Creek outlet at times when the
outlet can handle the flow, and allow holding back flows during
short periods while the-peak from local storms subsides. Widening
the upper three miles by approximately six feet is one alternative
I believe should be studied.

A detailed study such as those designed by the Corps of
Engineers Hydraulic Engineering Center (HEC) would be time
consuming and expensive, but valuable, zt is quite possible that
such a study could not only provida much improved results, but even
reduce construction cost; The study should incl.ude detaileddamage
analysis around the lake and along the outlet including acres
inundated, crop damage, structure damage, transnortation and
utility damage, along with benefit analysis Por different
alternatives along with an optimization procedure.

Mercer County maintains ten bridges over the Beaver Creek
outlet and has long range plans to replace six of these structures.
We intend to utilize federal highway off system funds known as BRZ
funds. Perhaps enlarging those structures should also be studied.

I sincerely hope that O.D.N.R.
.considerat.ion. gives these items adequate

Sincerely,

Keith Earley,- P.E., P.S.
Mercer County. Engineer

RGE/arn

cc: Mercer County Commissioners
Senator Robert Cupp
Representative Jim Davis



. ,fEITH G. EARLEY, P.E., P.S.

MERCER COUNTY ENGINEER

101 N. MAIN ST. - COURT HOUSE - ROOM 205

CELINA, OHIO 45822
PHONE 419-588.7759

Bob Goetemoeller
Ohio De artment of Natural Resources

.itCE1V-F%..
FEB 14 1992

Building3D n°pt.'of Natural Nesource-
Bountain squar.e 'ijvlsisn nt Wator
Columbus, dhio 43224

R8: Grand Lake West Spillway Replacement

Dear Mr. Goetemoeller,

The additional information whichyouu provided to me was
helpful and the meeting was also helpful. The improved lakeside
flood relief of the proposed sp'illway is quite valuable and
evidently the dam safety requirements do not allow any reduction in
outlet capacity. It also appears that any additional flooding
along the Beaver Creek is negligible in the lower, portions of the
Beaver Creek. However, I still have concerns regarding flooding
near the spillway especially at the Lakefront Racquat and Health
Club. The ground floor elevation at that facility is 858.8 and the
lowest floor elevation is about three feet lower, where there are
two racquet ball courts, locker rooms, saunas, whirlpools, tanning
beds, baby sitting room, laundry room, and a furnace room, much of
which is carpeted.. If flood elevations get above 859 there could
be some very expensive damage.

it appears certain that the new spillway will increase the
likelihood of very damaging flooding to this facility. Perhaps
this increased flooding could beeliminated by removing bottlenecks
in the upper three miles of the Beaver creek without any damage to
the downstream owners. Perhaps a capacity equal to a twenty-six
foot wide bottom width couldbe obtained at a reasonable price. I
believe that floodplain elevations should be determined for the
proposed spillway with the existing channel and for the proposed
spillway with an enlarged channel. Those elevations should then be
compared to the existing floodplain elevations.

The proposed spillway without the enlarged outlet stream will
probably be a benefit to many people,. but a detriment to a few.
With the enlarged outlet stream, it could be a benefit to all.
Since FENA evaluated the current floodplain in 1989, it should be
revised for any significant' changes in the watershed. It shouldn't
take that much additional work to elevate an enlarged channel
condition at the same time. If it is relatively certain that the
effects of this study would not change the spiliway design, then.
this would not delay that project and cdulfl prevent future delays.

..'('Lrn.an^. TOoccn`^L ^ ^ ^io^C <xi ^eGCau9ry^ ee ^2e^e^. e'n eJ^^aulla^xa o^sa^ ^i^aoa ^Qeas.ee.fi^on



We appreciate the work and commitment that you have devoted to
this project. It is to our mutual benefit that all aspects are
adequately studied.

F

Sincerely,

/-^ „ " ,
Keith G. Earley,`P.E., P.S.
Mercer County Engineer

KGE/a11

" cc: P1le

T;.



SOIL & WATER Cf3NSERVATION DISDUCT

717 W. Logaai gtreet ^ Celitta; Ohio 45822

Telephone: (419) 586-2548

. ^•^^ ! `^L

Ohio Dept. of Natural Resources
Division of Water
Fountain Square, Bidg, E-3
Columbus, OH 43224

Dear Chief,

Februarv 28, 1992

MAR 0 2 tssz
S0.l & bti ;Tfk

CONSE,4VATll3N
We. as a board of supervisors. feel the pro•p,osed

spillway- at Grand Lake St. Mary"s needs several things
addressed or further studied to protect the cropland along
Beaver Creek. •

We understand the weir is being raised by 4" to the
plank, that is now aoross the.existing weir. If this is
done, we request that the lake draw down be kept at the
original weir level and the plank be used as a buffer zone.
We feel the management of the lake level is a very important
issue. A written management plan needs to be developed
before spiliway is built.

We feel the Department of Natural Resources has
forgotten yhefarmer. as the Q1U design of the spillway will

itsaTf. The past year we had Q25
storma which puts out additional 3 feet of water in to
Beaver. The increased flood. over a dam of this nature will
cause higher peak flows in Beaver Creek. We have a total of
7 feet of water into Beaver without any consideration of
drainage into the Beaver Creek. The charts ODNR has,.does
not reflect a true piature of the banks. There is a
difference between'spoil ba nk--a#2d field leveld'. The average
deXt pfBeaver Crsek^without spoil banks is approximately a
t^et .

We as a board of supervisors rsquested our staff to
oaiauiate the design of Beaver.Cree3t with drainage from zarm
land inLo Beaver.at State Route 118. There are,8828.4G
a::res. The :Si.tch design used was the counties as built of
3eaver Creeic: 'i"ne design used was as faiiUw:

{ai. '-_1 side slope .
t Z14' bottom

tc: 0.01303 slope f-.^ft_ _
u i D.0=10 n' valuc-
(a; capacity 383-14 0FS Require, _or 6828.40

u



Spi l lway
Page 2

The Seaver Creek, itself. would have 8.4 feet of water
'in it_ The ditch itself is approximately8' deer average.
Therefore, in a peak rainfall all the drainageis going to be
much greater with a 500 foot dam with a 50' weir Yl" deep,
Sure the sp.illway will handle Q1G, but if not kept down below
the buffer zone there will be no protaction for the farmers
downstream_ We need to know wkiat the new peak, flood
elevationa will be and their duration.

Anotner thing we would like to address is the states
watier: If a landowner uses water irom the lake for anl,=thing,
thev must have permission and pay for it: We feei: if you
claim ownership of the water then you have an obligation when
the water antzrs into Beaver Creek. , There has been no

maintenance money paid to the county Ior the perIIlatlent count,",{
maantanance as of thia date_ It oan"t beVali .s one way
street. The state assumed 2/3 of the cost of clean .out aind
should include in their budget on a continuing basis an
amount for 2/3 of the annual maintenance, We realiza their
will be floodin^- at times, but aometimes meaeur°s
taken to prevent these things.hefore the get '^3r. be

oout of hand.

Sam ilellwarth Jr.
Cha

Mercer S.W.C.D.

cc: 7irn Davis
,vlercer Co. Cnrrrnissioners
3ob Basti
Senator Cupp

I
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DEPAEtTAiI€G^kT OFrTNEARMY
U.S. ARMY 6NCa1M1lEER D15TRIC7', LOUISVILLE

CORPS OF 6N81NBERS
P.O. BOX 59

LOUtSVILLE. KENTUCKYa0207-0059

November 23, 1992

Operations and Readiness Division
Regulatory Branch (Korth).
ID No. 199101165-pmr

Mr. S. Bruce Pickens
Ohio Department of Natural Resources
Off9:oe of Chief Engineer
Fountain Square
Columbus, Ohio 43224

Dear Mr. Pickenss

PN^^^^

Nu V 1992

(.CII[f
04WJ.4V1 ^4

This is in regard to your letter dated October 13, 1992,1 concerning
a proposal to place fill material to replace an existing spillway,
construct a new lake drain, and replace a bridqe in Grand Lake St.
Marys, in Celina, Mercer County, Ohio. -

We have reviewed the hydrology and hydraulics data submitted
involving the new spillwap design_ It }^q.beea. 4etgrm,^.^̂ there is F
lnsitff^c4.ent' inSormat'Son to'aiake,& a to the effeqts that ;
incraasxrn'., f)ie'spiliwaY caPacity wil7,̂ '̂have

^^
an,
^,_

g flood
_.

frequencies.apd
daYnage^§"-- Xou need to reevaluate the discharges downstream of the dam.2
for the full range of events and use those discharges in the IiEC-2.and^
evaluate the starting elevation used in the HEC-2 analysis. iE'arther, it
has been.de•. _ t,h.y ,̂t,the Ordinary B3.gh Water (.OHW) elevation on the
?a]t^`^^^ YaFt^i't^rT^ian874.5 shown on the application drawitigs.
our point of contact regarding the additional information requested is
Mr. Ron Holmberg. Mr. Hol.mberg can be reached at (502) 582-5513.

If you have any questions eoncerning this matter, please.contact
this office at the above address, ATTN: .CEORL-OR-FN or call Mrs. Rucker
at (S02) 582-5607.

DaT'iq Shel{c
Chief, Noy4th Section
Regulatoay Branch



Grand Lake St Marys, Mercer County, #0444-001

CQNVEBS:ATIOM rcl' vrSPC' uFMRn Time Dg_kg
4:15 a.m. 7/20/45

^
^tFS^ _ Conference 4 Tc e h'

-x Tneming
ut MRO

Name of Person sl Cantacf +t n„rn ..u..e_-.^^ C Drganrcatio jOfc T e hon
or in Contact withvoo ^-' -
Pat ltucker & Ron Holtnberg, Louisville Disttict, Corps ofEngineers
(502)582-5607

Summary

Ms. Rucker & W. Hojmberg,calted to diseuss the issue of flooding ut Beaver Creek downseream
ofthe proppsed Grand Lake spil►way. Mr Holmberg indicated that the Corps needed either .
calculations to.show i1o additional flood'mg in Beaver Creek or agreements
from the property owtters along the creek saying they accept the additional flooding. He stated
that the calcuiations he would need are mode3s showing the existing vs. proposed spiliway flows
into the creek along with. d/s inflows into Beaver Creek and backwater effects from the Wabash
River. I told him I have nwdels showing the effects of the inoreased spiliway flows routed with
inflow focal to Beaver Creai; for the 5, 10, 25, 50 and 100-year floods. I told him the models
show no significant increase in peak water levels. I also stated that the models do not take into .
account backwater conditions from the Wabash, but that adding additional backwater from 8ie
Wabash would only fiuthei- drown the increased spit(way effeets. I3e indicated he would like to
see models for floods less than the 5-year. I explained that I do not have that information, but
that since the SO-foot notch is designed to handle flows up to the 10-year f(ood, the impact
should be minimaL He agreed that the floods above the 10-year when the fult 500-foot width of
the spiftway would flow would be the most critical.

I told them that I had submitted most of this inforuyation previously and that duting my
conversation with Mr. Holmberg from 12/18/92 he had indicated they would study what we had
submitted and call us if additional infomiation was needed. I told i[ietrt that I had not received a
request for inf'orrnation sinee that fime. Ivlr. Flolmberg indicated that he had moved twice since
that time and had lost sotne of what I had seut to thent. I said that it was my understanding that
everything else involved with the 404 was complete and I asked how quickly they could review
the modeling uiformation. Mr. Holmberg said he could took at thc information the same day he
received it. I told them I would send the information today and asked that they call me right
away if there are any questions. I told them I would be on vacatioa. from Iuly 28, 1995 and
asked that this alt be resolved before then if possible.

Name of P un Dacnmen 'n : nversat'an

Mark B. t}gden, P,E.

Action Takete

I)atr

.Iuly 20, 1995

7/26/95 if I have not heard from them.
Sent flood studies to Pat Rucker. Calf Ms. Rucker Y

: Gary Flarsanye, Div. Of Engineering
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BXECUTIVB SUMMAItX

This addendum report was prepared as a supplement to the May, 2006 report, Hydrologic anei

Hydrattlic Analysis Grand Lake St. Man,/s Discharge to 9eaaer Creek, tYlercer nul Auglaize Counties,

Ohio prepared by Conestoga-Rovers & Associates (CRA).

The CRA May
2006 Report evaluated the impact of the replacement of the spillmray at Grand

Lake St. Marys (GLSM) on floodizig along Beaver Creek and analyzed nine severe historical

storm events between 1913 and 2006. The modeling of these storm events was conducted using

the historical rainfalt data in the GLSM area. The discharge of water over tiie 39.4-foot spiliway

was compared to the discharge of water over the 500-foot spillway installed in 1997. 'fhe

purpose of this analysis was to determine whether and to what eatent the design and

construction of ffie 1997 spillway affected the frequency and severity of flooding on properties

(and specifically the Case property) along Beaver Creek.

After the trial of this matter was continued on August 29, 2006, CRA was finally able to obtain

accurate GLSM lake level data from 1927 to 2006. Using this information, CRA was able to

complete a more accurate analysis of historical storm events. A totai of sixteen severe storm

events were analyzed to determine the potential for flooding along Beaver Creek. The

additional analysis by CRA, using the best available data, demonstrates that never during the

entire period of record did the 39.4-foot spillway cause the Case sports complex to flood.

However, the 500-foot spillway would have caused the Case property, and numerous other

properties, to flood ten (10) times.

Contrary to accepted engineering practice, ODNR did not consider andJor model actual

historical rainfall data or historical lake elevafioivs during the development and implementation

of its plan to manage the probable maximu7n flood flu•ough GLSM. Had ODNR completed

sueh an evaluation, they would have known that their decision to r(iplace the 39:4foot spillway

with their 500-foot spillway would cause -. indeed, has now four times since its installation

caused (July and December, 2003; January 2005; and June 2006)1 - severe flooding in Beaver

Creek and the nearby properties. ODNP.'s design aiid. inst 7Il<ltion of tbe exisling 500-foot

spillway is indafensible. Feasible altetnatives were and are available to ODNR, but tiiese

alternatives were not employed. If ODNIt does not take action to correct its mistake, flooding

along Beaver Creek will continue to occur.

gh 7Ai and lOb.I Refcr to Table I and Pig^es 9a and 7b throug

CoNESrCL"A-RaVGPS & AS,CK'tAT^"S



BACKGROUND

A. The CRA May 2006 Renoxtand Efforts to Obtain Latce Level Data 1'rior to

Augtist 28, 2006

'The CRA Mav 2006 Report analyzed ODNR lake Ieve1 data (reported in feet above mean sea

level, msI) betwreen 1927 aiid 1978, that was provided to CRA by the Louisville District Army

Corps of Engineers (LJSACE). In additiozi, ODNR directly prrovided to CRA lake level

mea.surements (reported as :f: ittches above an anibiguousl}> described elevation2) that it had

collected bettveen 1972 and 2006, as weII as some field notes that purported to explain ho"* to

translate ODNR's measurements into a standard elevation (i.e., feet msl). Prior to the August

28, 2006 trial, Case (both through its c:ounsel and C.RA) repeatedly contacteci ODNR in an

attempt to obtain clarification of the ODNR measurement teclulique and field notes, but vtras

never able to obtain this clarificatiosz As a result, CRA did not have accurate lake elevations

and completed its historical storrn modeling for the May 2006 Report using historical recorded

rainfall data.

S. The August 28-29, 2006 Trial

On August 28, 2006, Dr. Pressley Campbell testified on behalf of Case regarding tlte iznpact of

the replacement of the westernspillway at GLSM on flood'u2g along Beaver Creek. Du rirtg the

testimony of ODNP's witness, Doyle bIaxtxnan, it was learned that Ilartman was relying on lake

level data--provided to him only a couple of days before trial-that was never provided

and fo1' explained to C^t.se's counsel or CRAprior Lo trial. Oal the basis of this data, 1-Iartlnan

criticized thc CRA modeling of historical stor:ms because CRA's modeling was not performecl

using GLSIA lake levels. As a resul.t, the trial was postported to allow Case to take necessary

steps to obtain accurate lake level data, CRA traveled Lo GLSM on August 29t1 and met Mr.

Steven Dorsten of ODNR Lo observe and pliotograph tlie GLSM gauge Iocatecl otl the eastexn

2 C>urint, the deposition of Sfeve Dorsten on Septcmber S,'L(NH:; ODNR's lake nieasurenient practices were revealed. According to

Dorsten-whose understanding of the nuthematics involved is Srased solely on thc oral history provided hiro by his lcrng-deparied

supervisor--ODNR collects measnements at onc of tlvee 1-ake gaugt,, awt all of lvhieh are at the same elevaHon, in± inches of the

"p" marking on the gnulle_ For reactings collecteal prior to lulh 1988, 3 inclus weic Lo be added Lo thc reading. For readings

collected after lulp 1998, 7 indre.s wcre to be added to ttie readu,t;. The barsis for itrr. addit;on of 3 inthes to tls me'asuceutent wan

that avbcn the eastern nu8et structure gauge was in,stailed ia approxinrately 1940, it was reportedly ins[atled 2.78 inches helaw the

crest nf fhe 39.4-foot spilln•a}' and since the elevation of the spillway cYest was knoiim, one cnnld baclo-calcutatc tlrc ledce devrdion.

The mcasurements began adding 7 inchec because in July 19$8 the crest of the ?9.4-ioot spiltxay was r•aise<l 0v apprm:invate]}' 4

inches, sn 7 inchns wme needed in the back-calcWation proexdure. .

2 C0NF.STOCtA-Ri1v6K,S$,AsSociiin3



outlet strncture. Dorsten was personally responsible for recording measurements frotri the

GLSM gauges since 1976.

C. Survey of the Lake Ganaes

On September 8, 2006, Mr. Dorsten was deposed and testified that there are t1u•ce different

gairges at GLSM. Dorsten also testified that the elevation of the gauges was not known by

ODNR; specificaTly, that no survey of any of the existing gauges (to determine if they were

accurately measuring flie elevation of the lake) was to be found in ODNR's files. Accordingly,

ODNR and Case jointly arranged for the completion of a survey of the elevation of the three

gauges by a lice.nsed professional land surveyor. On September 19, 2006 Lee Surveying, Inc., of

Bellefontaine, Ohio, completed this survey, the results of which are attached as Append.ix A.

The survey revealed that the gauges were not at the elevatioiis ascribed to them by ODNR,

meaning that the GLSM lake levels have been consisteutly under-reported by ODNR.

ADDITTONAL AhIALYSIS PERFORMED BY CRA

ln order to accurately determine the lake levels between 1927 and 2006 and complete an

accurate analysis of the impact of the spillway replacement, CRA completed the following tasks:

(1) CRA calculated the GLSM lake levels for the period April 1, 1927 to August 21, 2006

based upon the actual elevation of the three lake gauges at GLSM, as determined by the survey.

The survey demonstrates that the lake elevations reported by ODNP. for the last seventy-nine

years were less than the actual lake eievations. T1ie lake clevation data are attached in

Appendix B.

(2) Using the correct historical lake levels, CRA calculated the actual discharge of water that

flowed (or would have flowed) over the 39.4-foot spillway and the 500-foot spiIlway,

respectlvely, into Beaver Creek between April 1927 and August 2006. The results of the

calculations are illustrated -on Revised Figure 3 attached as Appendix C. Using the accurate

lake levels, this analysis reveals tliat, had ttie ODNR-designed 500-foot spiliway been

constructed 70 years earlier (in 1927), fifteen stnrm events between 1927 and 2006 would have

resulted in flow that exceeds the capacity of Beaver Creek; resulting in flooding; an average of

approximately once every five years.

(3) CRA evatuated the rainfall record Tront 1913to 2006 and the accurate historical. lake

leveLs from 1927 to 2006 to identify the bistorical peri.ods where rainfall resulted in high lake

elevations, the.factors that can cause severe runoff and flooding in the GLSM area. The

evaluation identified sixteen storm events that had such an impact

3 CoNlisla,A-RbvarS& AS'SOCIn'nLs



Ivlarcli/April 1913 June/July 1993

Jansiary 1930 February/March 1997

April 1938 July/August 1998

Nlay 1943 May 2002

February 1950 June/JuIy 2003

April/May 1972 December 2003

mayr 1981 Tanuar}r 2005

July 1.992 June 2006

(4) Using the HfiC-2 computer modef en-iploy ed by ODNR, CRA determir ed the water

surface elevation along Bcayer Creek that had (or would have) occurred from thc discharge

over the 39.4 and 500-foot spillways for• the sixteen most significant storm events that occurred

between 1913 and 2006. These results demonstiate that, with the 39.4-foot spiliway, the Case

sports complex would not have flooded during a single event. However, with the 500-foot

spillway, water in Beaver Creek overflows the channel banks and inundates the Case

property ten times: in 1913, 1930, 'I943,1.981, 1992, 1993, july 2003, December 2003, 2005, and

2006. The results of this modeling arc presented on Table I and illustrated on Figures 1a and 'lb

through 1()a and 10b.

(5) CRA coinpleted an analysis of the lake levels fi-om 1927 through 1997--wheii ODNR

ceased managiiig lake levels-and 1997 through 2006, when ODNR tio longer managed lake

levels. The results of the lake level analysis arc. presented on TaLle 2. 'f'he resizli:s follow:

o Since 1997, 73.3 percent of the meascrements taken reflect lake level elevations above

870.6 feet msl, the elevaUon at which water overflows the 50-foot long notch in the

spillway and enters Beaver Creek. Before 1997, the lake level was above 870.6 feet

-for only 21.4 perceni: of the measurements.
o Since 1997, 26.3 percent of the measurernents collected reflect lake level elevations

abave 871.5 feet msl; ihe elevation at wl: ich water overflaws tI2e entire 500-foot

le2gth of the spillway. Before 1997, the lake level was above 871.5 feet for only 2.4

percent.of the rneasuxements. -
o Since 1997, 10 percent of the ineasurements taken reflect take level elevations above

871.8 feet insl, the lake elevation at which the 500-foot spillway discharges a quantity

of water that will overflow the Beaver Creek channel ban.ks at 13he Case property.

Before 1997, tlie lake level exceeded 871.8 feet fnr only 1 percent of the

measurements.

As evident above, -since the conatruction of the500foot spilhway in 1997, the lake levels of

GLSNI are consistentl}' and significantly lrigher than hi.storically. 4171en hhe lake level of GLSM

is above 870.6 feet msl, water is dischargbig intc T3eavei^ Creek. If the lake is at or above that

CoNI_TTOGp.-ROVERS A: ,4SSC)CtA11-s



elevation when a storm event occurs, the storm is more likely to cause flooding in Beaver Creek,

regardless of the size of the event; and the higher the initial lake elevation, the more dramatic

the impact will be. The combination of the 500-foot spillway and the ODNR policy of ncrt

managing the lake levels drastically increases the risk of flood'nmg for downstream property

owners. This risk has become reality four trmes since the construction of the 500-foot spillway,

(July and December, 2003; January 2005; and June 2006)3.

Por example, on July 2, 2003, three days before the storm began that inundated Case, the

elevation of the lake was 871.2 feet msl, more than seven (7) inches above the notch (870.6 fect).

For the December, 2003 event, the initial, lake elevation was 871.7 feet msl, more than one foot

above the notcb and two inches bigher than the remaining 450 feet of the spillway (871.5 feet).

ANALYSIS Ok' DOYT.E HARTMAN'S $EPOHT AND MH"rEIODOLOGY

During his testimony on August 28, 2006 and in his report dated July 14, 2006, Mr. Hartman

implied that, the frequency and severity of flooding in Beaver Creek resulting form the 1997

spillway replacement are minimal. However, when CRA evaluated the new lake elevations, in

conjunction with the historical rainfall information, the analysis disdosed that Hartmari s

conciusions are not supported by flte data. (Indeed, the potential for flooding in Beaver Cseek

as a result of the 500-foot spillway installation is far more severe than initially reported in the

May 2006 CRA report.) CRA examined Hartman s methodology to detennine why his

calculations of the frequency and severity of flooding in Beaver Creek underestimated the

problem. To that end, CRA obtained and evaluated the HBC-HMS and HEC-RAS models used

by Hartman. -

A. Iiartman's Use of a 24-flour )Duration Storm Event

Hartman used a 24-hour duration storm event in his modeling and analysis to predict the

magnitude of flooding that would be caused by ODNR's 500-foot spiliway. However, Hartman

did not exanine the historical record to determine if his selection of the 24-hour duration event

corresponded with recorded storm durations of the past. It does not. The storm event

durations that have historically resulted in the most severe flow..in Beaver Creek were 72-hour,

and longer events. Hartm.an's selection and use of the 24-how duration event misleadingly

suggests that the severity of floodin.g in Beaver Creek caused by the 1997 spillway is

significantly less than what the Creek and adjoining properties experience during the numerous

storm events that exceed 24 hours. His model does not accurately reflect the conditions of the

GISM area.

i p•efer toTaUle 1 and figures7a and 7b throuO l0a and ]Ob.
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B. The Flaws in 13artsnaai's Nlodel

The models used by Hartnian, HEC-HZ\QS and HEC-P.AS, were developed by the U.S. Army

Corps of Engineer•s, which also promulgated guidance for the proper use of the models.

Hartxnan's modeling deviated from the Army Corps of Engineers guidance in, at least, two key

respects:

(1) Hartman nwdeled the 2003 storni event to deterntine the potential flooding along

Beaver Creek. However, during modeling, I lartman used the precipitation data fi-om only one

meteorological station (Coldwater), rather than using ilte HEC-reconunended rnethod that

pr•escribes the use of all aveilable recor.ds at multiple stations. Hartman states in his July 14,

2006 repprt, "there were not enough detailed data to accurately deterxmne the actual arnotint

and distribution of xainfaIl in the varioBs segments of tlte ovca.all in=atershed." This is not true.

Seven Natiunal Oceaxiir & Atmospheric Adinnustration. (NOAA) meteorological stations are

located within a 35-mile radius of thc western spillway at GLSM with precipitation data dating

back to 1910. HartmEm did riot input the publidy available rainfall data at the six other stations,

including stiitions at Celina and St Maxys. Instead 1-3artman assumed, in consttucting Iiis

model, fllat the amount of rainfall recorded at the Coldwater station was the amount of rainfall

that fell over the entire 296 square mile. drainage basin he used in his z.nodel. That is not wltat

hapgened. The distribution of rainfall, as recorded by the seven stations, was not similar to the

distribution used by Hartman in his modeling.

Standard modeling practice is to collect the available data ineluding rainfall, shearnflow, and

lake levels, arid input this laiown recorded data into the model. Once the model is set ttp with

the latotnm data, unknown variables, such as soil conditioras and aiYteccdefit moisture -

conditions, can be adjasted in an attempt to match.actual recorded conditions such as, in this

instance, the flood elevations measiued during the 2003 flood. It violates standard practice and

common sex-ise to adjust ihe known, recorded data such as rainfall, as Hartman did. For his

model, Hartrnan adrnits that lte selected a rtdnfall amount from one location and assumed it

was distributed uxtiformly over 296 square miles, "Altliough the actual rainfall distribution

varied widely actoss the entire watershed, a unifortn distribufion, was assumed in the entiie

watershed aitalysis." This is a gross misuse of the modeling process. '1'tte results frorn a model

that bases its cond.usions on inaccurate depictions of known, recorded conditions, such as the

amount of rainfall ancl rainfall distribution, is not n'edibie.

(2) Fiartn azt modeled the 2003 storm event using the me$xodologt, described above_ 1-1ys

conc-lusion was that the flood elevations in Beaver Crecl< immediately downstream of GLSM

were approximately 861. feet rnsl for the 500-foot spilltir ay and approxinlately-Fi57.8 feet msl for

the 39.4-foot spillway. This is approxi nately a 3.5 foot difference in elevation as a result of the

repl.acement of the spillway as stated by Hartman in his )tdv 2006 Report. 'f'hc Mercer County

L•ngiiteers Office su nleyed the 2003 flood elevationon July 9, 2003 during the flooding, directlh

(j - . CONEMi,h;A-RovF,7LScCcA5S(K;1All,c



do,^nrnstream of the 500-foot spillway and determined the flood elevation to be 861.8 feet .nsl.

This differs from Hartman's model by appro>dmately 0.8 feet. Therefore, the model used by

PIartman underestisnates the amount of flooding that occurred in 2003 at the Case property and

likely also underestimates the amount of flooding caused by othcr storins. There is no

indication that Hartman made an attempt to verify the accuracy of his model by comparing the

model output to recorded flood elevattoatis, as standard engineering practice dictates.

CONCLUSION.

The use of accurate historic lake elevations in the calcttlations and modeling of discharge into

Beaver Creek from GLSM demori,strates that the potential for flooding as a result of the

installation of the 500-foot spillway is substaritially worse than originally reported in the CRA
May 2006 Report, which used precipitatlon data to predict flooding. However, because ODNR

failed to consider and analyze historical lake level data or precipitation data-as is standard
engineering practice-, it did not realize that the install.ation of the 500-foot spftlway would

cartse, and now has repeatedly caused, frequent and severe flooding in Beaver Creek, and the

surrounding properties (including the Case property).

The impact of this error has benn greatly compounded by ODNR's decision to adopt a laissez

faire approach towards lake level "management'; a decision that was apparently made without

any consideration, or scientific analysis, of the effect#hat this decision would have, and has had,

on Case and the people living and woxking in the vicinity of Beaver Creek.

As stated in CRA's earlier report and in the testimony of Dr. Campbell, ODNR had feasible

alternatives available in 1997 to prevent GLSM from overtopping the embankments separating

the lake from the City of Celina, without sacrificing the property and endangering the safety of

the reside.nts near Beaver Creek. ODNR failed to utilize. those measures. It has also failed to

take flie simple measure of opening the gat•es in the spiliways, as necessaiy, to avoid the risk

that higher Iake elevations have on flooding. ODNR's actions, oulissions and practices, as

described in this Report, do not comport with accepted engineering standards.

All of cvhich is Respect[ully Submitted;
CONES'I'OGA-ROVERS & ASSOCIATES

Pressley L. Campbell, Ph.D., PE

Ohio PE 56681
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SYLLAB-LTS

The purpose of this study was to investigate flctod and related water resource

problemsin the vicinity of Grand Lake St. Mtuys in f)hio to determine the need for

and feasibility of improvements to solve ihest: proble.ms.

The principal areas of concern iticluded flood damage, water quality, and rect'ca-

tion probleans. Priority flood problem areas are on the south shore of Grand Lake

St. Marys atid along Betiter Cseek; the utestern outlet cliannel of the lalce. The Grand

Lake SY,. Marys shore flood problem is ea.used b}, the inabilit}' of the 10.6-znile long

westerly outlet channel to discltarge sufficient flood flows to keep pace with inflow

to t13e lake duririg peak periods plus 8te effect of wind sctup and v,lave runup on

low-lying developed areas when lake levels are high.

Beaver Creelc flood problems are caused by a combination of a lunited flood

control capability of Grand Lalcc St. A4arys, poor surface drainage, low strcam gradi-

ent, constrictions to flow, and high stream stages for a long period of time which

cause inadequate outlet eonditions for ntunerous artificial agricultural drains.

Lake water qualit}r has been declining in recerrt years Four separate water

quality problems have been identified as causing the detcrioration. Bacterial con-

tamination from human sources tltta:atens body contact recreation, particularly in

areas of gteatest, development. "fhe rich nutr'ienr content of the lake resuits in

excessive algal growth wliieh causes t:aste and odor problems. Water clarity is re-

duced by algae and suspended sediment, resulting in unattractive conditions 1'or

recreators. llccumulation of secliment, eroded front upland areas, and unprotected

shoreline have reduced the lake depth.

A range of structural and nonstruct:ural flood damage reduction measures were

examined, Nonstructural measures investigated f'or Bcaver Creek are not viable solu-

tions because of the agricultural character of the flood plain. Structural measures

considered for Beaver Creek including detention baains, diversion, clearing and clean-

ing, channel itnprovements, and agricultural levees were determined to be economic•

ally infeasible.



Nonstructural flood plain management mcasures generally will not improve

the flood problems for existing structures on the south shore, but regulations adopted

by local governments either voluntarily or as required by participation in the Flood

Insurance program could be used to reduce damages to future development. Struc-

tural measures such as groins and shoreline levees (dikes) are not perceived to be

economically fea5ible. Fixed. breakwaters can be effective in reducing shoreline

flooding and erosion, but economic benefits are derived primarily from the potential

for increased visitation and not from flood damages reduced.

After having examined various alternatives for modifying the operation of Grand

Lake St. Marys, it is concluded that the current operating procedures for lake regu-

lation provide an appropriate balance in minimizing flood damage for Beaver Creek

and lake shore and in maintaining a desirable recreation pool.

Lake water quality problems related to nutrient and algae control appear better

resolved through reduction of nutrient loads to the lake and in particular control

of agricultural and livestock waste sources rather than by in-lake treatment

approaches.

Emphasis should be placed on the control of erosion and eritical. soil loss areas

in the watershed and unprotected shoreline areas. An extensive lake-wide dredging

program, besides being cost prohibitive, would result in no significant improvement

in water quality or flood control storage. In-lake dredging of selected near-shore

zones as is currently being performed should be continued. for improving lake access

and boater safety, public land development, and to keep pace with the current

rate of sediment accumulation and redistribution.

No reconnnendations are made for Corps of Engineers construction projects

nor is there a specific plan selection for short-term implementation by other agen-

cies. lt is recommended that the report be made available to Federal, State, and

local government agencies and regional clearinghouses which have an interest in

the control and development of water and related land resources in the area affected

by the study.
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^R.^,.ND LAKE ST. MARYS

S^.'^.^,'^Y REPORT FOR
F'LOC^^ CONTROL AND ALLIED PURPOSES

AUGLAIZE AND MERCER COUNTIES, OHIO

THE STUDY AND REPORT

PURPOSE AND AUTHORITY

The purpose of this study was to invescigate flood and related water resources prob-

letns and needs of the Grand Lake St. Marys area and describe the various alternatives

considered to help solve the problems.

This report has been prepared in response to Section 217 of the Flood Control Act

of 1970 (Title 11, Public Law 91-611), dated 31 December 1970, concerning flood control

and allied purposes, ineluding channel and major drainage improvements, and floods aggra-

vatecl by or due to wind or tidal effects.
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SCOPE OF THE STUDY

Grand Lake St. Marys, the predominant water feature, and its basin, lies in wcst-

central Ohio in the Upper Wabash River Basin. Thc lake basin drains 119.4 square

miles, including portions of Mercer and Auglaize Counties. The study area is divided

into two areas: the Grand Lalce St. Marys area including tributaries to the lake, and

the Beaver Creek area comprised of Beaver Creek and its tributaries,

Several alternatives to belp solve flood, and related water resource problems of

the Grarfd Lake St. Marys area, were investigated including those expressed by con-

cerned agencies, the State of Ohio, and local interests. This study was confined to

evaluating the advisability and economic feasibility of providing. flood control and

related resource improvements in the vicinity of Grand Lake St. Marys, Ohio.

STUDY PARTICIPANTS AND. COORDINATION

Study participants included concerned Federal, State, and local agencies. Coor-

dination was conducted with the Ohio Department of Natural Resources, Ohio

Environmental Protection Agency, U. S. Fish and Wildlife Service, and local agencies,

citizens groups, and individuals.

Initial informal meetings were held with State interests on 21 November 1978

and with State and local officials, and local interests. on 22 November 1978 in St.

Matys Ohio, to provide an opportunity to express their ideas regarding problems and

possible solutions in the study area. During tbe-plan formulation stage of investigation,

an information brochure was prepared and presented at aai informal public meeting

held to present alternative solutions studied for flood control, water quality improve-

ment and erosion and sediment control. This meeting was held on 6 November 1980,

and wa.s sponsored by the Lake Development Corporation.
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THE REPORT

This report is arranged into a main report and three appendices, one of zvli.ieh is

a Technical Report. The rnain report essentially sumtnarizes the Technical Report,

but also contains material on plan implemcntation, coordination, conelusions and

recommendations. The Technical Report, Appendix 1, presents more detaiLed aspects

of the study for the technical reviewer. Appendix 2 contains correspondence received

as a result of coordination of the draft feasibilit}, report and also contains responses

to comments received. Appendix 3 cont:ains reports of others.

PRIOR STUDIES AND REPORTS

The Corps of Engineers has not previously investigated the Grand Lake St. Marys

area for flooci and water resource problems in the basin, however, a Phase 1 Tnspcction

Report, dated December 1978, was prepared on Grand Lake St. Marys-Western Em-

bankment and Bastern Etubanlcment for tlie Pittsburgh District as part of the National

Dam Safcty Program.

'1'he Soil Conservation Service has planned one watershed project. Proposed are

13.3 niiles of channel work along Beaver Creelc, and one tnultipurpose flood control-

recreation structure on l.ittle Beaver Creek. This project apparent:ly does not have a

local sponsor.

The State of Ohio, Department of Administrative Services, Division of Public

Works, studied possible diversion of greater flows through the castern embanktnent out-

let and canal system and also repair measures for the Grand Lake lock, St. Tviary>s

Feeder Canal, the Kopp Creek culvert, and the aqueduct over t'be St. Marys River.

'rhe project, as yet, has not beeu fitnded for construction.



The Ohio Water Development Authority had a report prepared in June 1977

entitled, "Grand Lake Regional Sewer System Facilities Plan," which was a planning

study for the conveyance and treatment of sanitary wastes generated within the Grand

Lake Regional Sewer System planning area.

The U. S. Environmental Protection Agency developed inforination on nutrient

sources, concentrations and impact on the lake as part of a report entitled, "Report

on Grand Lake St. Marys, National Eutrophication Survey,"



RESOURCES ANT^^ ECONOTr,/.^^

OF THE STL^Dir AREA

ENVIRONMENTAL SETTING AND NA'I'CJR,AL RESOURCES

The Grand Lakc St. Marys study area is situated in Ntercer and Auglaize Counties

in west-central Ohio on the low watershed divide between tlle Wabash and St. Marys

Rivers (Maumee River Basin) as shown on the-General Map, Plate. 1.

Grand Lake is formed by a darn at its west end on Beaver Creek and a dam. at

its east end on Chickasaw Creek which drains to the St. Marvs River via the St. Marys

t+eeder Canal. 'fhe impoundment covers the low watershed divide forrning a lake with

a surface area of some 21 square miles at approximately 570.5 mean sea level (msl).

The lake is approximately eight miles in lengeh east to west and averages over two

milcs in width north and south with a shore line of appros:iniatciy 55 miles. Average

depth of the lake is 6.8 feet, The total drainage area to the lalce is some 112.1

square miles, of wlricb over 18 percent is lake surfacc. fts principal tributaries are

C:oldwater, Upper Beaver, Prairie, Chickasaw, Little Chiclcasa a- and Barnes Creeks, all

entering frona the south. The State of Ohio owns the lake, together with a few small

parcels of lakefront property. Lake operation is by thc: Ohio Department of Natural

Resources and the Olaio Department of Public Works.

The Ohio Division of Wildlife operates the St. Marys Fish t-ratchery and the Mercer

County Waterfowl Refuge at the lake. Several areas along the lake are operated as

part of the Grand Lake St. Marys State Park. The lake is surrounded by a combina-

tion of agricultural, recreational, pexmanent and seasonal residential, and urban land

uses. Beaver Creek, the western outlet cliannel, descends gradually through agriaulttn-al

lands of Mercer County before n crging with the Wabash River. Principal urban areas

include Celina and St. Man:ys, with 1980 populations of 9,127 and 8,368, respectively.

7'he study area is approximately 100 air miles due north of Cincinnati, Ohio, and

95 air miles northwest of Columbus, Ohio.



The project study area is in the Tills Plain Section. The topography is gently roll-

ing with elevations ranging from highs of 910 feet NGVD (National Geodetic Vertical

Datum) to approximately 850 feet NGVD. The terrain falls generally toward the lalcc

which has a normal water surface elevation of 870.5 feet NGVD.

Land adjacent to Beaver Creek is predominantly Defiance-Wabash soils which

are very poorly drained and occupy low lying, level and depressional positions on

flood plains. Drainage is difficult to establish due to a lack of suitable outlets result-

ing from the nearly level topography and prolonged high flows in the main channel.

Soils in the Grand Lake St. Marys -Watershed are dominantly in the Blount-Pei,vanio

and Blount--Glynwood soil associations. These soils are nearly level to gently sloping,

somewhat poorly to very poorly drained silt loam - silty clay loam over loam, or.

clay loam glacial till. They have poor bearing values in the subsoils and have severe

limitations for septic tank systems. tiJith a good drainage system and a high level

of management these soils rank as one of the most productive of agricultural products.

The climate of the area is continental with warm summers and is characterized

by abundant precipitation, fairly long growing seasons, and wide ranging annual and

daily temperature. During January, the coldest month, the average daily temperature

is 270 F., and in July, the warmest month, the average daily temperature is 73o F.

Average annual precipitation is 37.5 inches, with rainfall distributed fairly evenly

throughout the year. Showers and thunderstorms furnish rnuch of the precipitation

during the growing season. Heavi.c:st rains occur in June. Frost-free days average 160

days. The normal rainfall is such that lake water level is relatively stable except dur-

ing drought and heavy rainfall periods.

Grand Lake St. Marys is far from being a clear lake because of algal growth,

turbidity and sediment entry. The proportion of poIlutants in the lake has been

aggravated by increased agricultural developmeht and population growth. Despite

the algal condition of the lake, .it is a good warmwater fishery and is used exclusively

for recreation and as a municipal/industrial water supply.

Much of the land in the Grand Lake St. Marys watershed is agricultural. Mercer

and Auglaize Counties are ainong the most important agricultural counties in Ohio

with.cash grain farming dominated by corn and soybeans as the major farm enterprise.
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Livestock opera.tions (beef, dairy, swine iutd poulet-sl) are also major farm enterprises,

particuiarly ir the lake watershed.

I.,ess than 10 percent of the land in the Grand Lake St. A4arvs watershecl arca

remains wooded. Forest arc:as are comprised of small, isolated woodlots surrounded bv

corn -soybean domiha>;ed fartning. Travel coiridors for wilcllife are, to a large esteit:,

limited to strean corridors. Some mair,mal species remain con mon, sucii as niusl:rat,

raccoon, ohpossunt, fox and gray squirrel, cottontail rabbit and whitetail deer, although

destruction of lahestiore wetlands, the removal of fencerows and large woodlots, ar d

residential development has had adverse impacts upon a number of mamrnalian species.

The area has been one of the best locations in Ohio for observing a diverse group of

birds. Because of the lake's large surface area a»d the excellent wetland habitat

surrouuding the lake, it has become an iniportant concentration area for waterfowl.

The area lies within the Mississippi Flyway, a major north-south migratory route for

many passerine species. As such, thousands of migratory ducks and geese use the lake

as a resting area during spring and fall migrations.

Endangered or threatened species suc3t as ttie Eskimo curlew, bald eagle, and the

American peregrine falcon migrate through Ohio, but sitings in the area are very rare.

`i'he range of one endangered mammat, the Indiana bat, is I:nown to include the study

area..

There are no documcnted arcl eologicat sites, either prehistoric or his'toric, in the

Grand Lake general study area and no surveys liave be.en undertaken on lands included

in the Grand Lake study area; however, undocumented reports have iudicated possible

sites in or near Cclina and St. Marys. There is a high potential for the existence of

undocurnented prehistoric and historic archeologic sites, especially in [hc vicinity of the

Beaver Crcck-Wabash River conf7ucnce; lands on a ricige extending towards Erastus

along Beaver Creek; lands adjacent to A4onteztmia llay; and lands bordering Chiekasaw

Creelt and other creeks tributary to tlie lake. A total of 248 historically or architec-

turally significant sites have been documented in the Grand Lake study area. Of

these, three arc listed in the National Register of Historic 1'Iaces, one has been nomi-

nated to the National Registei-, and another is in the process of being nominated.
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Grand Lake St. Marys catne into being as a reservoir to supply water for the Miami-

Eric Canal. Construction started in 1837 and was completed in 7 845 at a cost of approxi

mately $528,000 (Clark, 1960). The then 17,500-acre reservoir was for many years the

largest man-made body of water in the world. VJith a current estinrated surface area of

13,920 acres, it is the largest inland water body in the State of Ohio. The lake has a long

and interesting history and played an important part in the development of the Northwest

Territory.. The St, Marys River served as a vital link between the Great Lakes and the

Ohio River via the Miami-Erie Canal. The lake once supported a vast commercial fisheiy.

The canal era, however, was short-lived as much of the business of transporting goods was

taken over by the expanding railroads. The area experienced another boom in the late

1890's when oil was discovered and for a time the lake was dotted with oil derricks. Today

a pile of rocks near the center of the lake marks the spot of the last producing well. The

lake has gained growing popularity among recreationists and sportsmen since 1915 when

the General Assenibly of the State of Ohio passed an act through which this body of water

and adjacent lands owned by the State were dedicated and set apart forever for tine use

of the public, as public parks or pleasure resorts.

Today the lake exists primarily for recreation purposes and is a favorite spot for thou-

sands of vacationists from Ohio and neighboring states. It is also the principal water supply

for Celina, Ohio, and St. Marys, Ohio, uses lake water for cooling purposes at their power

plant. Primary recreational activities at the lake include boating, fishing, picnicking, swim-

ming, winter sports, and camping. Several areas along the lake are operated as part of the

Grand Lake St. Marys State Park. Grand Lake St. Marys Park is located along the north-

east shore of the lake and provides recreational activities such as camping, fishing, hiking,

picnieking, swimming, and boating. Approximately 500,000 persons visit the park annually.

in addition, the Ohio Division of Wildlife operates the St. Marys Fish Hatchery located

at the extreme eastern edge of the lake. The Division also operates the 1,400-acre Mercer

County Waterfowl Refuge at the southwest section of the lake which provides a haven for

rrtigrating as well as nesting Canada geese. Thousands of birds stop at this refuge during

spring and autumn migrations.

The lake is fairly heavily used, having at least six rnajor marinas, one State campground,

a 4-H camp, and two church camps. Fishermen abound during early spring. Hunters vie

for licenses and blind privileges during early winter, There are three public beaches on the

lake and hundreds of private beach areas.
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HUMAN RESOURCES AND ECO14OIV1:C Dp:lr}+.LOI'W1,F:NT

Ont of 88 counties, Mercer County ranJ:s 56th ancl Auglaize 5i,t in Ohio county popu-

lations with 1980 populations of 38,242 and 42,461, respectively. While there are no large

urban developments in Mercer and Auglaize Counties, thosc areas that are urbanized arc

located on or around the Grand Lalce St. Marys rim, where most of the population lives.

Celina, in Mercer County, and St. Marps, in Auglaize County, are the two most populated

areas in the vicinity of Grand Lake St. Marys ivith 1980 cerisus populations of 9,127 and

8,368, respectively. The Villages of Caldwitt:er (population 9,000) and Montezuma (popul-

ation 270) are also in the study area.

Between 1950 and 1960 the population of the lalce area, including Celina and Franklin

"1'ownship in Mercer County, and St. Mar-ys and Jeffcrson Township in Auglaize County,

increased by 24.4 percent. This compares to a national inerease of 18 pezeent during the

same period. However, from 1960 to 1970, the U. S. population increased by approxi-

mately 7.43 percent, while that of the lake area increased by only 8.1 pereent, For thc

total period from 1950 to 1970, the U. S. population rose by 34.9 percent, while the lake

area population grew by a comparable 34.5 percent.

From Memorial Day to Labor Day, the seasonal vacation population of Grand Lake

St. Marys inereases by approximately 20,000 persons, nearly matching the permanent

population (23,500).

Most of C.elina and St. Marys is residential, with the major pon;ion of hotnes being

single family. The land surrounding the lalce is predominantly agriculr.ural and open land

except those areas immediatel), adjacent to the lake. A great portion of the lake's drainage

area to the sout]t is classified as prime farmland. The land immediatel)' adjacent to the

lake consists of many private and cotmnereial settlements, used mostly for recreational

purposes. Cottages, campl,rouncls, ar d trailer parks are found around the lake, with Iiighest

concentrations on the south side. Adjaceut to the lake are several permanent, year-round

residential subdivisions.
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Land around the lake is presently unLoned, and current growth has been random, with

no efforts made to control lot sizes or land usc. Consequently, developed land abuts areas

of undeveloped agricultural land. Because of its attractiveness for recreational use, the

land immediately adjacent to Grand Lake St. Marys is anticipated to be used largely for

residential and recreational purposes in the future.

In 1970, the labor force of the two-county study area was 29,068, or about 39 percent

of the total population. Of this number, 2.6 percent was unemployed, considerably below

unemployment levels statewide and nationally.

The major sectors of employment during 1970 were manufacturing (40 percent),

service industries, including government and education (19.4 percent), wholesale and retail

trade (19.2 percent), construction (5.3 percent), and agriculture, forestry and fisherics

(8.1 percent). Mining activities accounted for less than 1 percent of the two-county work-

force. Sizeable increases in the manufacturing, trade, and services sectors, with decfining

numbers in agricultural, forestry, and fishery occupations are typical of the state-wide

employment trends in recent decades.

Agriculture and industry prontote a successful economy in the study area. Mercer

County is one of the leading agricultural producers in Ohio and ranks second only to Drake

County in cash receipts. In 1970 the county contained about 2,000 farms, with acreage

totalling over 289,000. ltidustrial development has also helped Mercer and Auglaize Count-

ics to remain economically sound.

Per capita income in 1970 was $2,450 in Mercer County and $2,668 in Auglaize

County. During the decade 1970 to 1980, per capita ittcome was projected to. rise to

$3,580 in Mercer County and to $3,760 in Auglaize County, or 41 percent in both counties.

From 1980 to 2000, per capita income levels are expected to show steady gains of some 74

percent in both Mercer and Auglaize Counties. By 2020, the expected per capita income for

Mercer County is $10;116 and $10,626 for Auglaize County. Tbese per capita income

figures, unadjusted for inflation, indicate about a three-fold increase in levels between the

present and the year 2020 in both counties.
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The pemtanent population of the Grand Lake St. AriarS's studF area and vicinity is pro-

jected to increase 34 percenL from 21,700 in 1970 to 29,095 Uy 2000. 'T'itis compares to

a projected Stateimide population increase of 24 percent during tlat: same period. 'rhe

population grnwth in the urbanized and urbanizing areas of both counties (Cclina and

St. Marys) are ex}rected to be 34 percent lower (20 pcrcent) than the overall population

growth ratc of the studp area. Permanent poltulation growth along the perimeter of the

lake will bc limited by space and basic service facilities, yet it is anticipated rhat the perim-

eter will support: a great deal more than the present poTiulation. "I'he surnmer seasonal

resident population is projected to increase 54 pcrcent £rom 17,600 in 1970 to 27,050 in

2000.
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PROBLEMS AND NEEDS

The purpose of this section is to define and discuss the water and resource problems,

needs and opportunities in the study area, induding the status of existing plans of various

Federal and non-Federal agencies and improvements desired by local interests. The study

aathority has indicated that the major water resource problem to be addressed is flood

damages but as is true in most areas, there are general needs and de.sires for additional

outdoor recreational opportunities and enhancement and preservation of the existing

natural environment.

STATUS OF EXISTING PLANS AND INLT'Ft,C3VEIVEEN'I'S

Beaver.Creek

A Beaver Creek improvernent project has been planned by Mercer County and thc

State of Ohio. The restoration program encompasses a 10.6-mile reach of Beaver Creek

and includes clearing and cleaning the channel of flow restrictive debris and shoals together

with reshaping the channel cross section and replacement of tile drain outlets. Beaver Creek

was last restored in a similar improvemcnt project in 1951 but was not followed by a

regular maintenance program. The project cost estimate of approximately $500,000 was

tentatively to be shared equally with $250,000 funding by the State of Ohio and matching

funds by the Board of Mercer County Commissioncrs but the state share, to date, has not

been funded.
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Soil Conservation Service

7'hc Soil Conservation Setvic:e (SCS) constructed three single purpose floodwater retard-

irtg structures tc, provicle flood protecrion to 19.3 square miles of the 125-square-nule

watershed of the Wabash River upstream of it;c junction with Beaver Creek. This PL 566

project tiamed "[Tpper 6t?abash Watershed," included about 30 miles of major channel

improvement on the Upper Wabash River main stem and tributaries upstream of the ciny of

Fort Recovery. Flood plains not protected by this project include the Wabash River main

stem downstream of Fort Recovety to the Qhio-Indiana state line and along the cntire

length of 13eaver Creek below Grand Lake St. Marysand was the subjcc:t of additional SCS

studies. The propnsed structural measures include a multiple purpose t`lood prevention-

wat:er quality control structure, a multiple purpose flood prevention-re.creation structure,

two nules of multiplc purpose flood prevention-drainage channel with six drainage putnps,

and 1.3.4 miles of flood prevention channef improvements (Beaver Creek). Costs were

estimated at $4,136,500 (1969 dollars) but the project has not been constructed because of

lack of a. local sponsor.

Grand Lake Re}4onal Sewer System

This is a Public Law 92-500, Section 20Z project for U.S. EPA construction grants

to bnild a $14 mitlion-plus,sewage collection and sewage treatment plant cxpansion and

upgrading system for portions of Mercer and Auglaize Comtties immediately adjacent to

the lake. The original plan divided the lalce area sewer systetn into two portions at the

Mercer--Auglaize County line and conveys the Auglaize County flow to the existing

St. Ivlarys wastewater treatment facility and the Mercer County flow to the existing Celiua

wastewater treatment facility. The primary objective of this plan is the protection of

Grand Lake St. Marhs by elimination of hunran waste loads to the lake, especially the

high coliform content.

'I'he project has met with locad oplwsition hecause of high costs. The F'armers Home

Adnziniszration and U.S. EPA bave ten'tatively withdrawn loan or construe:tion grant

approval pending additional studies and reviev,, for a modifieci lower-cost project or other

alternative wastewater management plans.
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Grand Lake/Miami and Eric Canal

The Ohio Department of Adnunistrative Services, Division of Public Worlcs, has had pre-

pared a plan to provide greater flow capacity through the St. Marys feeder canal (the Grand

Lalce eastern outlet channel) together with significant repair of the eastern embankment

lock structure, the Kopp Creek culvert, and the aqueduct over ttie St. Marys River. A major

part of the plan calls for lowering the east spillway crest elevation to that of the west spill-

way crest elevation in order to "provide an east/west split of uncontrolled discharge capac-

ity which is proportional to the drainage areas contributing runoff to the tatze." `l'o date

the $451,500 improvement project has not been funded for construction:

FLOOD PROBLEMS

Flooding has been reported for years, not only around Grand Lake St. Marysa but also

along Beaver Creek, the lake's natural outlet channel. Periodic flooding of primarily agri-

cultural land along Beaver Creek is attributed to a combination of factors including a very

limited flood control capability of Grand Lake St. Marys, poor surface drainage, low stream

gradient (1.5 feet per mile), higli stream stages which cause inadequate outlet conditions

for numerous art'ifieial agricultural drains, and constrictions to flow from vegetation on the

banks, shoals, and debris throughout the entire 3.0.6-mile reach. Flooding problems along

Beaver Creek are from both overbank inuridation and subsurface saturation as a conse-

quence of long periods of near bankful ftow in the flat gradient channel. Peak diseharges

from the lake's western outlet are not great enough to cause instantaneaus fl.o.odin ,g and are
-----------_ __^ .^----- - -
less than would be experienced without the lake. However, it often requires severai weeks

of stead) outflow to pass flood runoff from the 1ake. 1'his condition is suf€icient to keep

Beaver Creelc near bankfull for long periods of timeand is dam^^ to a^ricultural opera

tions, particularly in the spring and early summer in the flood plain.

Periodic flooding occurs along the south shore of.the lake where the topography-and

developments are generall^at a low elevation. The flooding is attributed to many factors

incIud'ang poar natural drainage plus a high water table, and to a high lake level combined
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with wind-indnced wave action which causes water to runup on the shore with subsequent

claniaSe to residential buildings and contcnts. In niost years, the lake level does not exceed

one foot above west spillway cresK (870.75 NGVD), but this tise is sufficient to cause flood

damage onthe sourh shore when the effccts of wind setup, seichc: effecr and wave runup

are considered, The recr•eation-oriented developments arotmd the lake tend to inalte any

lowering of thc water surface undcsirable.

Lake pool elevation£i71.75 was ide itified as the water surface elevation, together with

wind-induced wave action where lake shore floodingbegins_

Limited data has restricted the analysis of historical flood events. Ilowever, thc storms -

which occurred in Maach 1913, and were centered near Bellefontaine, Ohio, produced the

flood of record for a majority of long-term gaging stations in both northeastern Indiana

and southwestern flhio. The 5^clay rainfall total was 11.1 inches at Bellefontaine which

is approximately 40 nuies southeast of Grand Lake. tLvailable water stirface elevation

records for the Grand Lake pool began in March 1927 and provide an indication of addi-

tional flood periods. The maximum pool 1cvel of recorded data occurred on 15 January

1930 at elevation 872.83. The Ohio Division of Parks and Recreation records also note

an absence of gate operations during this high water period. This lacl< of outlet openiugs

produced the max.iinum attainable pool structurally possible from available inflows. The

peak laice inflow, during the period of recorded data, was ectima.ted to bc nearly 12,000 cfs.-.-_
7his event occurred on 18 May 1927 and was the result ol a htgh intensity storm of short

duration and low volume. This storm pxoduced apcafc pooi clcvltion of 571.75 feet

NGVD .

Table I presents 11 of the 12 observed annual events which exceeded elevation 871.75

for the period of record. Seven of the 12 events occarred cluring the recreation season.

Local residents and farmers alonp Beaver Creek were interviewed and reported signifi-

cant flood events during Januaiy 1949, December 1957 through January 1958, March

through April 1964, Mai-ch 1965 and May 1972. Several lesse - floods were reported during

7;he June througli November months when crop losses are greatest. No gaged data of his-

torical floods are available for Beaver Creek.
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TABLE 1

f
HISTORICAL LAI{ E POOL ELEVATIONS

Observed Data

Datc

Peak Pool
Elevation

Days Above
EIev. 871.75

Peak Mean
Daily Outflow

(feet) (cfs)

Jan 1930 872.83 18 300
May 1943 872.67 24 330

Apr 1972 872.67 32 310

Apr 1938 872.42 19 550

Feb 1950 872.42 24 520

Apr 1978 872.17 37 380
Jan 1949 872.08 19 260

Apr 1957 872.08 23 550

Jun 1958 871.92 11 380

May 1933 871.92 5 490
Nov 1972 871.92 9. 510
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Flooci Damages

The areas under consideration include Beaver Creek downsn-eam froni t-he lake and

portions of the developed lake shore. The ext'ent of flood damages has been identificci

by developing hydrologic and field data whieh considered suelt aspects as streaan charac

teristics, ialce releases, extent and character of the drainage basiu and flood plain, pro-

jected future characteristics in the case of Beaver Creek and lake levels, wind and wave

action and character of shoreland in the case of southshore flooding. These data were

usecl in developittg estimated present and future floocl damages. Damages were developed

for stream reaches and developed shoreland areas shown on Plate 2 in order to identify

dantage centers.

The Beaver Creelc flood damage study extends from its confluence with the Wabash

River upstream to the western outlet of Grand Lake St. Marys, a stream distance of about

10.6 miles. Table 2 shows the monetary damages that could be expected to result from

the occurrence of three specific flood events (a flood that occurs on thc: average of once

in 5 years, a flood that occurs on the average of once in 10 years, and a 7.00-year fre-

quency flood). Table 3 provides the average annual equivalent damages that can be ex-

pected fot' eacb stream reach.

The soui7tshore flood damage stndy area extends froni west of A4onrezuma Bay (Zeb's

Landing) eastward to Barnes Creek (Southmoor Shores) atici includes most of the shot'e-

land development in be.tween. Flood datnages for the lake shoreline area are atuibuted

to a high lake level combined with wave action and wind setup.

Flood damage surveys were made for selected residences along the shoreline areas.

Commercial establishments were not evaluated since most are located cither at elevations

out of reach of flooding or sufficiently distant front the shore, such that datvages are vir-

tually non-existent. '1'he total value of all residences along the southshore is estitnated to

be $6,000,000. Present annual damages to residences in the fornt of struct.zn-e and content

clatnage are estintated to be $150,200 for approximately 142 private shoreline properties

(Table 4).

17



N r^^l

00
.•+ NO O

U Q O

Y
•^ ^O ^n ,-a

y` Y'

00
^ a d t N l^•
f+

^ ro
l

ti n

W
x R N

n
^r

^ M ^n <F

l`-
^ W

N
v N

M

N

m

ti

tOsl-m i{- O M
M N

^̂

Q. N -aO N + N .--t
N y w

N

Y

N

18

h

ON O ^

d' M O N

m .--i in ti .-i

o, M p 00

O N N l^
m r+

Vf
C1̂

^

w



'I'ABI.F: ;

AVEP.AGE ANNUAI, DAMAGES
IIEA`TER CREEK

(Present 1.979 Conditions)

Reach 1/

Damagc Category 2/ T3C- 1 BC-2

Crop $30,550 $32,350

Nori-Crop 9,700 3,200

Transportation Facilities 1,400 1,310

Public Utilities 3,950 2,240

Totals $45,900 $39,100

7)amage
Totals

$63,200

12,900

2,710

6,190

$85,000

1! See Plate 2.
2! Grop - for major crops produced; corn, soybeans and hay

Noncrop -- agricultural properties such as siltation of tiles, debris reinor=al,
land erosion and repair, surface eiitcli maintenance, farm roads and levees.

Transpor[ation facilities - roads, fills, briclges, culverts
Public utiliues - after flood maintenance of tclcphone, gas and electric,

and otlier public utility sexltices.
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TABLE 4

AVERAGEANNUAL,DAMAGES
SOUTH SHORE OF

GRAND LAKE ST. MARYS

Location 1/

Fstimated Number
of Properties

Subject to Damages

Estimated
flniiual

Damages 2/

1 10 $ 10,680

2 31 32,500
3 39 42,610
4 14 14,940
5 6 6,900
6 18 15,750
7 12 15,000

8 7 7,480
5 5,3409

Totals 142 $150,200

1/ See Plate 2
2! Structure and contents damage
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WATER QUALITY PI2OBLE1\,1S

Based on local obserratians and on actual data collected on Grand I,ake St. Marys,

lake water quality lias bcen declining in recent years. This can be seen through increased

siltation and algae blooms. Previous studies haee- shown that the primary contributors to

the decline in la.lce water quality arc from phosphorus and sediment. As the water qualiti,

declines, the quality of the recreational experience the lake will support will also decline.

1l e Grand Lake St. A4arys area has been the object of several wate- quality related

studies in the past few years. Tlie lake is used primarily as a recreational facility and is

administered by the flhio Deparcment of Natural Resources. Its recreational uses include

boating, fishing, a.nd body contact water activities such as skiing and swimming. Another

important use is as a water supply source for the City of Celina.

The lake is classified as an exceptional warm water Itabitat, a public water supply,

and as bathing waters. its tributaries are classified as warm water habitats.

Because the lake has three desiguated uses, no one set of State water quality criteria

is exclusively applicable to it. in the case where several sets of criteria e.xist for the same

body of water, the most sttirigent criteria apply.

The water quality of. Grand Ialce St. Marys has been examined in com7ect:ion with its

eutrophication probletns. The lake experiences ma.ssive algal blooms several times eacl-i

year, and taste, odor, and fish tainting problems with the water have been reported fre.-

quent.ly. In a survey conducted by the U.S. Environmental Protection Agency on Grand

Lake St. Marys, algal productivity was found to be phosphorus-limited during the spring

and summer and nitrogen limited in the fall. The estintated phosphorus loading of the

lake (0.49 g/m2/yr) was 1.8 times greater than the commonly accepted eutrophic loazling

limit of 0.28 g/m2/yr.
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In addition to the U.S. EPA study, the Mercer-Auglaize Environmenta,l Research

Association monitored water quality in the Grand Lake St. Marys area from 1973 to 1975

at ten locatiorrs. In general, the data support the high nutrient loadings found during the

U.S. EPA study, but it also indicated significant bacterial pollution of the take. The average

fecal coliform concentrations from 1972 to 1975 exceeded the state watcr quality criteria

for bathing waters (200 coliform/100 rnl) at ail ten sites sampled. A Master's thesis by

James P. Loughran (1973) entitled, "The Analysis of Tributary Outfaiis as Possible Sources

of Micro-biological C,ontamination of Grand Lake-St. Marys," concluded that the bacterial

poIItrtion of the lake was severe eriougli to warrant action discouraging its use for primary

body contact recreation. Data presented in thisxtiesis indicated that bacterial contamina-

tion of the lake was from both human and animal sources, although the relative magnitude

of each of these sources was not identified.

Tbe bacterial contamination of the lake has been attributed to the Mercer Wildlife

Refuge on Montezuma Bay; however, considering the large number of persons that visit

the lalte annually and the extensive use of septic tanks in many unsuitable areas along the

south shore, it is probable that a large part of the lake's microbiological contamination is

due to human waste.

Severe taste and odor problems have been reported with the water of Grand lalcc

St. Marys. People living around the lake frequently complain of a musty odor in the air

and the City of Celina experiences taste and odor problems with both the raw water it

withdraws from the lake and with finished water distributed to its customers. Odorous

compounds of biological origin known to taint water supplies were reported by

A. A. Rosen, et. al in 1970 as bcing found in Grand Lake St. Marys. These compounds

include geosmin and 2methylisoborneol, which are produced by certaul strains of

actinomycetes. Although geosmin is characteristically associated with the musty odor of

heavy aigae blooms in reservoirs, data indicated that 2-methyhsoborneol constituted 68

percent of the odor from Grand Lake. In a 1964 taste and odor study of Celina's water

supply (Grand Lake) conducted by Finkbeiner, Pettis & Strout, Ltd. algae, either directly or

indirectly, were identified as responsible for the majority of the taste and odor problems.
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More recent studies undertaken bp rialtbelner, Pet'.tis & Strout, Ltd, in August 1980

oti Grand Lake St. Marys centered on water quality adjacent ro greatest developn ent and

on parameters indicative of human wastes. The investigation confirmed previous studies

of lake pollutant loadings and showed that hurnan wasteload originating fron lake shore

development continues to degrade iake water quality. 13acterial counts coniirmed the

presence of sewage, creating a probleni whieli at peak use periods affects the entire lake.

In summary, the primary wate' pollution problems in Grand Lake St. Marys is the

eutrophication of the lake as described above. The main water quality problerns are asso-

ciated withnuisance algae bloorns and 'utadequate sewage treatment. Taste and odor prob-

lems in the lake ltave been linked to the algae blooms, which also interfere with recreation

and water supply uses. Other information indicates significant bacterial pollution of the

lalce.

Cther than in Grand Lake St. Marys, water pollution probleins are associated with

Beaver C7celc. During dry periods, the flows in the upper reaches of Beaver Creek essentially

cease and the only flow in Beaver Creek is the efflueit: from the Celina wastewater treat-

nient pl.ant. This has resulted in scrious water quality problems in the creek, including high

levels of suspended solids and nutrient concentrations and low dissolved oxygen. Facilities

plans are presentiy being prep:ued for improvements to the Celina wastewater treatment

plant that will alleviate this problem.
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Sources

The drawing below shows a conceptualization of phosphorus and sediment pollution

sources which contribute to lake water quality problems.

AN1ML
CONCEhTfRATiO

AREAS

SEDIMENTATION

SHORELINE EROSION

Phosphorus input sources have been categorized as either "point" or "non-point"

sources for purposes of estimating total annual phosphorus loadings to the lake.

Point sources are those which discharge effluent at known locations and include one

municipal sewage trcatment plant (St. Henry) and 17 small premanufactured (packagc)

treatnient plants surrounding the iake, each of which discharge effluent with varying degrees

of treatment directly or indirectly to the lake.

Non-point sources include phosphorus from such diverse sources as precipitation, agri-

cultural and livestock areas, waterfowl, septic tank-soil absorption systems, and direct

urban and suburban runoff. Phosphorus contained in rainwater falling direc-rly on the lake

surface is generally uncontrollable and the ability of algae to utilize the phosphorus is still in
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question with researc:hers. Cropland antl aniniai concentration areas (feedlots) both con-

tribute nutrietrts and sediments through iltnoff and erosion. `7'he high concentration and

numbcr of waterfowl at Grand Lakc has been suspected of contributing phosphorus and

bacterial contamination of the lake. Although the concentration of septic tank-soil absorp-

t.ion spstens around the lake is generally known, theq are considered non-point sotrces

because pollution from them seeps n7to the lake over a dispersed area. Urban and suburban

runoff contributes pollutants after rainfall events from residential areas and streets.

Finally, erosion of watershed lands, streatnbanlcs and shoreline contribute sediments

which cause turbidity and phosphorus-bound particulate matter which causes the pro-

liferation of odor and taste-producing algae throughout the lake.

Aimual Phosphorus Loads

It is estiinated that approximately 33,000 kilograms of total phosphorus are currently

contributed to Grand Lake on an annual basis. The estitnated phosphorus loading rate

of O.4-4 gram per meter sqnare per year to the lake is nearly 1.8 times greater than the

commonly accepted loading limit. This means that Grand Lake St. Marys can be con-

sidered eutrophic. The excess nutrient concenttation results in increased biological activity

and ctdminate,c in nuisance algal growths, reduced oxygen content, and noxious tastes and

odors. 1A7ith these coa ditions the lake may become unacceptable as a source of water

supply and recreation.

of the total phosphorus loading, it is estimated that, on the averagc, approximately

15,000 kilograms are removed from the lake annually via Beaver Greek and the St. Marys

Feeder Canal. At the current estimated rates of phosphorus input and output, approxi-

matelv 18,000 kilograms of the total phosphorus accumulates annuall>> in the lake.

Several sourccs of phosphorus wlticli were thought to be significant, specifically septic

tank systems and watcrfowl, are contributing only small quantitics of phosphorus to the

lalte.
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The estimated percentage contributed by cach source is identified in Table S. The

most sil,aiificant. contribution of phosphorus to Grand Lake St. Marys and to the rapid

rate of eutrophication of the lake appears to be front non -point sources or rural, primarily

agricultural land and livestock concentration areas.

TABLE 5

ESTItvSATF'D ANNUAL
TOTAT. PHOSPHORUS LOADINGS FROM SPECIFIC SOURCES

GRAND LAKE ST. MARYS, OHIO

Source Kilograms

Percentage
of Total

Precipitation 780 2.3

Waterfowl (Geese) 216 .6

Animal Concentration Areas (Feedlots) 7,500 22.6

Agricultural/Rurai Land 21,000 62.9

Municipal Point Source (St. Henrys) 1,449 4.3

Domestic Point Sources 746 2.2

Septic Tank-Soil Absorption Systems 610 1.8

Direct Urban and Suburban Runoff 1,088 3.3

Totals 33,389 100.0
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EROSION AND SED11\6ENT PROBLEM.S

Soil erosion and sedimentation pose major problems to lakes and streams. in bulh,

scdiment is the greatesc single water pollutant nationwide and is no eaception at Grand

Lake St. Marys. The introduction of sediment to the lalcc occurs as part of natural water-

shed processes. Ilowever, man's activities which have dictated the land use and manipu-

lated the vegetative cover have greatly accelerated this process over a long period of time

by removing protective vegetation from the watershed. The effect of erosioit-induced

sediment accumutation in the lake is realized in many ways. Physically, turbidity caused

by suspended and resuspended sediments decreases light penetration and thereby affects

photosynthesis which in turn may reduce oiygen production. Sedinient aceumulation is

suspected of dest:roying fisla spawning areas; curtailing recreational activities, especially

boating; reducing acsthetic values; and creating shaIlower areas which cause an increase in

biological activity. Besides the physical effects of sedimentation, fine-grained suspended

solids composed predontiuantth of clays have a high absorption capacity. Sed'urtents may

bind or immobilize pollutants and remove them from the water. On the ot:her hand, if the

sediments are overloaded witb pollutants, they may be released to the water column. In the

Grand Lake St. Marys watershed, most soils being of the silty clay loam type wotild absorb

pollntatus, particularly phosphorus carried to the lake. The release of these nutrients can

also he increased wlien bottom scdiments are stirred up by power boats, carp and other

bottozn scavengers. Evidence exists which supports the oceurrence of these cbanges at the

lake.

Erosion has been identified in six categories of concern to lake users. farm drainage

erosion, strcambank erosion, lake shoreline crosion, channel erosion, island erosion and

dredge spoil erosion.

Farm Drainage Erosion

Erosion of the soils in the lake's watershed consists of moderate sheet erosion. Nearly

all waters observed entering the lake have considerable amounts of suspended silt. Water-

shed erosion from primariiy agricultural lands, includes washoff of soils and farm chemicals
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dissolved in the runoff. Soil erosion creates economic problems becausc fertile soil and

components are depleted from the surface. Soil erosion creates environmental problems

because suspended and dissolved solids affect water quality, sedimentation and shallowing

of the lake, and bottom dwelling organisms. Significant improvements in lake water quality

are tied to redueing suspended sediment loading from,the lake's agricultural drainage basin.

Streambank Erosion

Streambank erosion occurs in the study area although this type of erosion is considered

moderate. Soils notable for erosion problems - Blount and Glynwood - occur throughout

the lake watershed. The most notable streams having erosion problems include Coldwater,

Burntwood, and Chickasaw Creeks. Coldwater Creek banks have developed serious erosion

problems due to runoff scour which increases sediment load delivered to the lake.

Lake Shoreline Erosion

Lake shoreline erosion is caused by a number of factors including wind-driven waves,

boat wake attack, high water, and winter ice. In general, the north, east and west shores

of the lake have adequate battk protection through use of seawalls and riprap. Although

a few exceptions are noted along inlet channels and embayments, shoreline erosion prob-

lems are limited to the southshore. It is reasonable to state that developed stioreline is

protected and undeveloped shoreliue is not. Bank crosion along the undeveloped south-

shore areas is the most dramatic in the study area, with approximately 5-foot vertical

drops and uprooted trees observed nearly throughout. Some riprapping of ttiese mostly

State--owned areas has been undertaken, but the success of any such program is limited

by access problems and funding. The rate of shoreline erosion has not been quantified

because of a lack of long-term survey data; however, the amount of unprotected shore-

line is estimated at 60,000 linear feet, or 11.3 miles. This represents some 23 percent

of the total lalce shoreline.
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Channel Grosion

This erosion problem results from a combination of factors and affects boat channels,

boat basins, and natural inlets in the lake. The shallow depth makes the channel banks

susceptible to wave scour. Rapid surface runoff erodes soils and results in silt deposition

in natural inlets. Prop wash and boat wakes, togetltet- wirh a general lack of coarse gravels

and rock or bottoin vegetation contribute to the erodibility of channels and other bottom

features.

Island Erosion

13xisting islands in the lake are e.specially suscaptible to ice and wave-induced erosion

because of their small size and exposure from any side. Except for Safet}' lsland, niost all

island formations are generally unprotected from these effects. The contribution of sedi-

mcnt to the lake is considered niinor compared to other crosior sources, but thcy arc

the ntost susceptible to erosion and should be presetved for their intended long-term use

as waterfowl areas.

Dre<lge Spoii

Dredged spofl material placed in unprotected rows and left unprotected erodes quickly

back into cliannels and into other parts of tlic lake. Unprotected dredge rows. are suspected

of contributing sediment back into the lake and channcls where turbidity is increased for

long periods of time. Contained spoil areas for dredge materials are warranted in a large

water body such as Grand I.alcc St. Marys which is subject to high wind and wave activity.

Sarmn^,

Iirosion of the unprotected shoreline, strcambanks, and upland areas in the watershed

contributes to the rate of sediment accumulaation in the lake. The estimated annual loading

of sediment to Grand Lake St. Marys from ti-ibutary streams and npland areas is approxi-

matety 26,000 tons. No estimate was made as to the anLount of eroded shoreline island or

dredge spoil material which accumulates in the lake annually.
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Althougl scdimentation does not appear to be scriously deptcting the lake storage,

the material. accuinulates in places where it is especially noticeable and troublesome. Sedi-

me.nt accumulations are most prevalent around the perimeter of the lake where water

velocity is low. The combination of shallow water and wind-induced wave action creates

circulation patterns capable of eroding and transporting sediments in the lake.

The general problem categories of flooding, lake water quality, and erosion/sedupenta-

tion impact on several other water-related problems that exist at the lake. These include:

shallowness, siltation, taste and odor, and wind and wave problems, all of which impact

on the quality of the recreational experience, water supply, and fish and wildlife resources.

FISH AND WII.I3LI.FE NEEDS

According to the U. S. Fish and Wildlife Service the natural productivity of desirable

fish and wildlife resources has declined at Grand Lake St.. Marys over the last 75 years.

During the early years up to 1900 the lakc was used as a very successful commercial fishery

with dominant fish being black bass, sunfish, perch and catfisli. Between 1890 and 1900,

several droughts lowered the lake level considerably causing heavy fish kills, stump and

snag removal, and the disappearance of aquatic vegetation. When the lake refilled after the

drought, wave action and turbidity increased and the lake changed from a relatively clear,

cool body of water to a turbid, warmwater area with increased wave action. The fish

population changed to less desirable species (carp, white crappie, bullhead and channel

catfish). Since the time the lake was turned over for recreational purposes, in the 1930's,

many attempts were made to improve fish habitat, and in recent years fishing has improved

greatly. Several decades of intensive efforts were made to replicate earlier conditions which

contributed to the lake's excellent fishery resources, This inciuded regulation of angling

during spawning seasons, rough fish removal, stocking of fish, and habitat improvement.

Despite these efforts, returning the fishery population to its former condition has not been

accomplished.
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Since the formation of Grand L.akc St. Marv!.', the changcs of thc fishery population

has been as drastic as the changes which occurred to its aquatic envixontnent. With a rnore

degraded condition of water quality and climinisl ed fishery habitat, populations of more

desirable sport fish have decreased. Neverthelcss, a good warmHvater fisherp is maintaine.d

which provides fishing enjoynient for many thousands of sport fishermen,

Current wildlife habitat populations in the Grand Lake St. Marys area arc very mueh

dependent on cover and nesting habitat, Intensive farming in the watershed lias resulted

in the destruction of necessaty habitat to miiint<un a Iiiglt density of upland wildlife. The

area still providesadeyuate wetiand habitat to nrake it importaijt for waterlowl popula-

tion, but this condition must be maintained or enhaneecl.

with continued development around the lake, the quality and quantity of the existing

resource base is expected to erode. The problem is complex; however, degraded water

cluality and degraded fish and wildlife Itabitat are two key factors which account for the

resource losses. The U. S. Fish and Wildlife Service further concludes that associated

wetlands are vital segments in Grand Lake's resource prodnction and pcrpctuation and

will be further jeopardized if reduced or committed to non-resource use.

GENERAL RECREATION NEEDS

The State of Ohio Comprehensive Outdoor Recreation Plan indicates significant defici-

encies in realizing the recreational potential for boating, camping, sailing, swirnming, and

picniclcing in the Mercer and Auglaize Counrh area. The Plan, for example, states that -

tlre study area "has not developed its full potential because of lake siltation and pollu-

tion problems, lack of adequatc lands to balance water area and unconsolidated lancl owner-

ship surrounding the lake." Although a large portion of thc lake's 50-mile shoreline has

been dcvel,oped for water-associated recreat.iou, including lakeside residences, public and

private. beaches and doclcs, and public park areas, a comparison of visitor uurrtbers at other

lake facilities in a 60-inile radius region generally indicates that Grand Lake St. Marys is

undenuilized. A smaller than usual amount of boating occurs for such a voluntc of water
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as this. 'rhe reasons are many and varied, but water-related problems including shaIlow-

ness, siltation, pollution, submerged objects, odors and wind and wave problems create

difficulties with the existing and potential recreational use. Lowering of the lake level,

for any reason, is considered a detriment by recreation interests. As discusscd in "Water

Quality Problems" another detriment to recreation is the periodic growth of blue-green

algae in Grand Lake St. Marys.

Review of other study area problems and needs indicated that there was a need to

include opportunities for improvement, restoratioii, or enhancement of overall water

quality of the lake as a planning objective as well as erosion control and sedinientation

control. All of these objectives are oriented toward enhancing and increasing the poten-

tial of water-oriented outdoor recreation opportunities.
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IMPROVEMENTS I7kaSIRED

State and local officials and organizations have from tinie to timc since 1970 cxpresscd,

through meetings, correspondence, and minor reportit3g efforts, thcir desires fot- improve-

ments to problems in the areas of flood control, drainage, water quality, erosion and water-

related recreation. Local interests cite lake water quality problents including; adverse odor

and taste causc.d by frequent widespread blue-algae blooms, severe wave action, shallow lake

water depths, and erosion as problem areas of primaryconcern. The State of Ohio,

Department of Natural Resources, Itas indicated that erosion control, pool level eontrol, and

nutrient-algae control are the Statc's priniary coucerns as related to the lake's primary

purpose whicli is water-related recreation. Local concerns would like to have the water

qualitg inrproved and the lake level stabilized to cnhance recreation potential and control

flooding of portions of the lake perirneter. Downstreatn farmers along the lake's western

outlet channel, Beaver Creek, seek relief from periodic ficld flooding caused by restrictive

channel coriditions, low streatn gradient, inadequate tile outlets and releases from the lake.

PLANNING OBJECTIVES

The pritnary objectives of this survey investigation were t;o report to Congress a.n irt-

ventoty of the publicly identified water and related resources problems and needs in the

study area and to investigate a range of feasible alternatives for resolving water-related

problenis that may be impletnented individually or collectively by local, state, and Federal

agencies. Tlte general overall objective is to dctcrrnine witat, if any, feasible, e.conomic

measures could be undertaken to restore and enhance Grand Lake St. Marys and its environs

as a viable water resource.

For tl-ie Beaver Creek and lake sltore area, specifically, planning objectives were cstab-

lished to provide for problems and needs which were-identified. '1'he authorization for this

investigation made particular reference to the flood problems at Grand Lake St. Marys,

Therefore, flood control for the south side of the lake and for Beaver Creek was esta.blished

as a primary planning objective.
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FORMULATION OF ALTERNATIV-ES

The following section is intended to identify and discuss the range of alternatives

considered for the three general problem categories of flooding, lake water quality and

erosionlsedimentation and the two main problem areas: Beaver Creek and Grand Lake

St. Marys. E:ach alternative discussion contains information where applicable on: descrip-

tion, impacts and effects, costs, economic data and comments on econonuc, technical,

and institutional feasibility. Table 6 is the list of possible measures initially developed.

The first subsection, Initial Screening, offers comments on those alternatives which have

not been given detailed consideration. The second subsection offers a summary of alterna-

tives worthy of more detailed consideration.

INITIAL SCREENING

Beaver Creek Floodine

Natural impoundments (Aiternative IA.3 ).

Few natural impoundments exist, either naturally or as might be modified, outside of

Grand Lake St. Marys itself, to retard peak flows entering from the uncontrolled drainage

area of Beaver Creck. Therefore, this alternative was given no further consideration.
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Weather Modifications (Alternative TA.4).

The effectiveness of identifying and then modifying potential storm centers is not

sufficiently accurate at this time to warrant further consideration.

Pre-flood Emergency Action (Alternative IB.3)

There are no established physical emergency actions that can be effectively employed by

landowners because potential flooding problems are not localized, but extend throughout

the Beaver Creek reach.

Flood Proofing and Permanent Evacuation (Alternative IC.3,-.4).

Since few atructures are located along the Beaver Creek reach and none are affected,

this alternative is not an alternative to the primarily agriculturally-related flood problems.

Floodplain Zoning, Land Use Regulation (Alternative IC.3).

These alternatives offer little opportunity by themselves along Beaver Creek since

major damages occur to cropland and no change or variance in this existing land use is

expected in the future.

Flood Forecasting and Temporary Flood Evacuation (Alternative ID.1).

Flood forecasting information is and will continue to be used in the Beaver Creek

reach, but the predictive capability of the niethod in a drainage/lake system such as exists

at Grand Lake St. Marys makes this an ineffective solution in reducing flood damages.

Temporary evacuation is not a realistic solution to rural, agricultural flood damage

problems.

Flood Insuranee (Alternative ID.2).

Insurance does not prevent flood damage or future losses, but indcninifies a policy

holder for financial losses suffered during a flood. Insurance available through the National
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Flood Insurance Program does not cover g,rowing crops, or livestock, and therefore is not

available for agricultural crop damages. The IZederal Crop lnsurance Act of 1980 (FCIA),

however, offers fariiiers new alternatives for reducing crop production risks from natural

disasters such as flooding. For the 1981 crop year farmers may elecr Agricultura] Stabili-

zation and Conservation Service (ASCS) disast:er payments, Federal Crop Insurance Corpora-

tion (kCIC) payments, or both, depending upon whether their FCIC preiniunis are subsi-

dized. Beginning in 1982 the ASCS disaster payment program will be discontinued. Disaster

payments will be replaced by a crop insurance program which permits farmers to select

the level of protection desired and pay a corresponding premium. Mercer and Auglaize

Counties will offer the new crop insurance prob ani in 1981 and 1982. Since this Federal

program is available to affected farmers, no furtlaer evaluation is necessary in this study.

Lake Sttore Fli>od'zag

Natural hnpoundnicnts (Alternat'rve IIA.4).

Few natural irnpoundnients exist eitner naturally or as ntight be modified to retard

pcak flows critering from the lalce's watershed. Those that do exist have insufficient capac-

ity to result in flood damage reduction to lalce shore property.

Floodproofing p'xistingDwellings (Alternative IIC.1).

This involiles the tnodification of dwellings by waterproofing or raising them to prevent

floodwater intrusion. Waterproofing measures such as closures and wall structures placed

in contact with affected frame•type dwellings are not considered practical or effective

protection from the hydrostatic aaid uplift pressures exerted by waves nor would they

provide a secure watertight seal for the crawl space and dwelling at and above the first

floor c:levation. it has been determined that due to the capense and scope of the require-

ments ittherent in waterproofing, it is also not cost effective as a pri nary solution.
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Permanent Evacuation (Altemative IIC.2).

This atternative involves the purchase of all properties affected, which at the flood

damage level, involves some 131 to 142 properties. The alternative was found to be un-

desirable and economically infeasible. It would require abandonment of desirable shore-

line property. The economic analysis showed unfavorable benefit-to-cost ratios of 0.48

and 0.45 with and without conversion of ►vacated lands to recreation, respectively, malcing

the alternative economically impractical.

Structure Relocation (Alternate I1C.3).

This altemative was eliminated from further consideration since, even though most

dwellings are relocatable, most effected structures are not primary dwellings, the desirable

recreation objective would be lost and unfavorablc benefit-to-cost ratios of 0.77 and 0.76

resulted with and without conversion to recreation, respectively.

Floodproofing Future Facilities (Alternative IIC.4).

As will be discussed below, Mercer County, as a participant in the National Flood Insur-

ance Program, will be required eventually to adopt ordinances or other controls to regulate

Iand use and cohstruction within the 100-year flood plain (land area inundated once per

hundred years, on the average). With this alternative, future development would addi-

tionally be required to be floodproofed to the level of the standard project flood, which

is a flood representing the critical flood runoff volume and peak discharge that may be

expected froni the most severe combination of meteorologic and hydrologic conditions

that are considered reasonably characteristic of the hydrologic region involved. Flood-

proofing would consist of elevating future buildings on pads or piles, constructing dikes,

providing watertight closures and anchorage systems, waterproofing, or using any such

method designed to resist inundation. Because expenscs would be borne by individual prop-

erty owners, the increased costs of floodproofing may tend to discourage development in

the ftood plain, This plan, however, would not protect existing development, and the

economic and individual costs of floodproofing new and replacement structures may prove

to be excessive.
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Temporary Fvacuation (Alternate IC.I.I).

This alternative, while questionable in regard to lcvels of damages prevenr:ed or reduced,

doea offer a principal means of piotecting the personal safety and personal property aspects

of risks associated with the type flooding at Grand Lake St_ Marys. To be effective, a

flood warning systein, which gages the critical parameters of lalce levels, wind velocity

and wind direction, wotild need to be utilized to signal the threat of flooding. "The effec-

tiveness of an evacuation plan and response of the community to it cannot be accurately

predetermined and consequently neitlter can potential flood damage reduction.

T lood Insuranee (Alternative IIâ .2).

Flood insurance does little or nothing to prevent or reduce damages from flooding,

but rather indemnifies the insured property otvner againsi economic locs. Participation

in the National Flood Insurance I'rogram is a local option in which Mercer County is en-

rolled in the first or "emergency" phase and limited Federally subsidized coverage is avail-

able to all property owners. A Flood Insurance Study (131S.) to convert from the emcr-

gettcy to the "regular" phase has not been sebeduled for Mercer County as of August

1981. Auglaizc County was identified by the Federal Emergency Management Agency as

having Iiood-prone areas but to date the county has chosen not to participate in the

program. Since this Federal program is available to the local governments, no further

evaluation in this study is dcemed necessary.

Flood Plain Ntauagement, Future Development

Zoning, subdivision regulations, and building codes for the lake shore flood plain could

be accontplished on the basis of the flooded area. Ordinances could be developed that

would allow only eertain types of development in different flood zones. Developments

such as parks, ete., which will aot impedc flow or be easily danzaged rnay be pcrmitted.

Residential and commercial development could be permitted inareas subject to flooding,

but not requircd for flowagc provided that improvements were constructed or flood proofed

to provide protection to the levels of protection specified by the public agenciesinvolved.

Although this approach will not improve the flood probletn for existing construction,
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it will help to eliminate or greatiy reduce the damages that would have otherwise occurred

for future construcrion. This is particularly important in the study area in light of the

potential for increased future development from implementation of centrati7ed waste-

water management alternatives. Regulations adopted by local governments either volun-

tarily or as required by participation in the Flood Insurance Program are considered to

be one of the more practical non-structural measures that could be used to reduce future

damages.

Lake Water Quality Irnprovement Alternatives

Lake water quality restoration measures considered but deemed inappropriate for

various reasons are described as follows:

Desttatification/Aeration (Alternative IIIB.2).

This is a restorativc technique applicable to lakes in which the hypolimnion, (the

bottom third layer in a stracified lake) is essentially devoid of oxygen. The objective is to

artificially increase oxygen levels by mecbanical means, thereby promotirag the oxidation of

organic substances and enhaneing biotic distribution. The method is not a viable alterna-

tive for Grand Lake St. Marys since (1) oxygen levels in the lake are generally high from

top to bottom, (2) the lake does not stratify because of its shallow depth, and (3) the

technique would not restore the Iake since it treats the symptoms rather than the source.

Nutrient Inactivat'son/Precipitation (Alternative III 3B.3).

'this restorative technique is the physical addition to the lake of some type of chemical

or inert material which absorbs or chemically bonds with soluble phosphorus and removes

it from the water column. Chemicals such as alnminum sulfate are used to control nuisance

algae and plant growth by settling nutrients to the bottom and making them unavailable to

plants. Although relatively new as a lake restoration technique, it is essentially an extension

of existing wastewater and water supply treatment technologies. The effectiveness of this

in-lake treatnient process is doubtful at Grand Lake St, Marys for several reasons: (1) the

lake is well mixed throughout its depth and the chemical floc.s formed would probably not
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settle to the bottom as would be required, but would remain in suspension and be shifted to

lake sliore areas; (2) addition of" cl emicals such as aluminum sulfate (alum) to lake wate-

wotild impact adversely ou existing water treatment; (3) tremendous amounts of materials

would be required (1,500 tons ev(Ty threc years) a.t a cost of $232,000 per year, and

(4) long-term impacts on fish and wildlife are impredictable.

llilution(Flushing (Alternative IIIB.4).

Another lake water quality improvement alternatlve invcstigated involves replacing

the nutrient-rieh lake water with nutrient-poor (higher quality) water from another source.

The terhnique is used to prevent algae and plant growth by releasing excess nutrients

from the lake: Several factors ntake this method impracticable for ase at Grand Lake

St. Marys. First, thcre is no adequate, dependable supply of dilution water in the region

that can replace the lake contents. Second, groundwater is high in minerals, and would not

be suitable unless treated prior to introduction to the lalce. 'Phirdiy, a low-nutrient water

source is not available in proximity to the lalce. Surface water supplies such as the St_ Marys

River and nearby Lake Loramic are undependable, expensive sources.

Drawdown (Alternative 111B.5).

Drawdown is a technique used for water quality improvement in which the lake level

is drawn dov<m to expose and consolidate bottom sediments. It accomplishes several objec-

tives including controlling rooted aquatic vegetation and stabilizing bottom sedvnents to

prevent nutnent release front them. it also results in deepening the lake and increasing

lake trolume through sediment consolidation and/or removal after the drawdown. The

method, however, has several drawbacks which make it unsuitable at Grand Lake St. Marys.

It would be difficult to release water from the lake at a greater rate than inflow without

causing some flooding downstream in Beaver Creek. There ar.e inadequate outlet facilities

to accomplish the drawdown over a short period of time. There would be a loss of rccrea-

tion, and fish and wildlife resources. More importantly, there would be a significant reduc-

tion in now dependablc water supply for Celina, severe aesthetic loss, and potentially

offensive odors for an extended period of time.
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Lake Bottom Sealing (Alternative IIIB.b).

It may be more feasible to prevent nutrient release from sediments by covering the

sediments rather than by dredging or drawdown. Scaling, using such methods as covering

sediments with polyethylene sheets, sand, clay or flyash, was examined but eliminated from

further consideration since cost and material availability would prohibit its use on a lake of

this size. In addition, not enough is knovvm as to the permanance and stability of the

t:reatment and the effects these sealants havc on bottom living organisms and fish spawning

areas.

Biotic Harvesting (Alternative II1C.1).

Algae harvesung by mechanical means has been considered as an alternative for improv-

ing water quality, but is impractical at Grand Lake St. Marys because of the large lake sur-

face area and widespread dispersal of algae blooms. Aquatic plant harvesting has also been

discarded because of a laclc of concentration of grQwth at the lake. The few aquatic plant

areas that do exist should be preserved as habitat for bot-tom. organisms, young-of-the-year

fish, and wildlife. Harvesting of rough fish such as carp, which release nutrients bydis-

turbing bottom sediment, has not been sufficiently studied to evaluate its impact on water

quality and expected nutrient reductions.

ALTERNATIVES CONSIDERED IN DETAIL

This subsection discusses alternatives given active and more detailed consideration either

because they have been suggested by local, regional and state interests, or because'they

would appear to have technical merit.

Flood Control

Structural plans considered for Beaver Creek and lake shore together, included deten-

tion basins, diversion and spillway/outlet modifications. In addition, non-structural reser-

voir regulation alternatives were examined. Structural plans considered for Beaver Creek
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alone included channel improvement alternatives (cleaning, clearirtg and snagging; and

channel e.nlargement), and agricultural levees. Structural plans considered for lake shore

alonc included breakwaters, groins and shoreline levees.

Detention Basinson Tributaries (Alternative IA,1)-

Detention basins refer to snuctnres in which runoff from the lake's watershed would

be stored in the basin during peak flood flows and released downstream to the lakc as soon

as conditions petmit. The purpose is to reduee flood datnage on the lake rim and store

runoff that would otherwise be released through the lake to Beaver Creek. The ultimate

objective is to prevent the lake level from rising more than one foot above west spillway

crest, This elevation, 871.75, is the start of lalce shore flood damage. With this plan,

detcntion reservoirs wouldbc constructed on fout- tributary streams, namely Goldwater,

upper Beaver, Chickasaw, and I,itt:le Chickasaw Creeks, as shown on Plate "s. conttolling

areas of 9.3, 18.9, 15.3, and 6.6 square miles, respectively, for a total of 50.1 square miles

or 45 percent of the total lake drainage area. Studies determined that those sites were not

economically feasible to adequately reduce Beavet- Creek and lake shore flooding and the

costs of such a systent would greatly exceed benefits. Total cost for constructing the four

reservoirs was estimated at $14,800,000; avcrage annual costs would total about

$1,400,000. Considering that average annual equivalent damages are $235,000 for Beaver

Creek and lake shore, this alternative would not be economically feasible. Adding reerea-

tion and sediment control benefits to the plan would still not result in a favorable project.

Diversion to Fourmile Creek (Alt ive IA.2).

A plan consisting of diverting excess flow from tlie lake to another basin was also con-

sidered. 'Fhe primary objectives were to reduce flood damanes along Beaver Crcelc by

allowing outflows front the lake in proportian to the historic drainage areas of the lake

(59 percent \Wabaslt River Basin, 41 percent St. Marys River Basin) and also prevent the

lake level from rising more than one foot above the existing west spillway crest elevation

which is the start of lake shorc flood damages (elevation 871.75). This plan consisted of

diverting iake overflows to the St. Marys River via Fourmile Creek as shown ota Plate 4. The

plan requires a new outlet stnreture and approximately 2 miles of deep-cut channeI connect-

ing the lake pool, through a portion of the State Park west of Villa Nova, to Fourtnile

Creek near U.S, Route 33, "rotal first cost of this plan is estimated at $3,500,000 aa d

43



ave•age annual costs total $299,000. Since total annual costs exceed potential annual

flg^sl_siamagc reduction benefits for both Beaver Creek and lake sbore ($235,000) the

diversion plan was eliminated from further consideration.

Spillway/Outlet Modification (Alternative IIA. 3).

This subject has been addressed in a report prepared in August 1979 for the Ohio

Department of Public Works as previously discussed uncler "Status of Existing Plans and

Improvements." The plan as proposed includes replacement of the existing east bank

bulkhcad with a new concrete ogee spiIlway baving the same crest elevation as the present

west spilhvay (870.75) and channel improvements providing greater flow capacity through

tile St. Marys Feeder Canal. According to the report the proposed modification provides for

a west/east split of lake outflow equivalent to 59/41 percent which is the percentage of

Grand Lake St. Marys drainage area tributary to the Wabash and St. Marys River Basins.

The modification, according to the report, results in: (1) decreases in the outflows to

Beaver Creek, (2) approximately the same maximum lake elevation, and (3) greater in-

creases in east outflow to the St. Marys Feeder Canal.

The modification is expected to decrease outfiows to Beaver eekbut of such low

magnirude (on the order of 5 efs and 15 efs for 25-year, and 100 recurrences, respectively)

as to result in negligible flood_control impacts on Beaver Creek. In addition, because

the expansive lake surface is capable of storing large volumes of inflow, the modified cast

spillway, though giving a large increase of east outflow, creates only a slight decrease in lake

levels (on the order of 0.1 inch) thereby providing no measurable flood control impacts

on the south shore.

Lake Regulation (Alternative IA.5).

Several plans for modifying the operation of Grand Lake St. Marys for flood control

were investigated. The objective of this alternative is to reduce flood damages along the

lake shore and Beaver Creek, as well as providing greater flexibility and dependabiiity in

obtaining and maintaining a stable seasonal recreational pool level.

A regulation schedule or plan of operation was apparendy non-existent during the

early years. However, after examining a 51year record of pool elevations, it has been
-------------- ^_
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uoted that there ltas been increasing emphasis on lake regulation durinf; the last 15 to
-------^_

p n_e^nplrasis for reercation and agricultural considcratioats.70 years, tittb a corres ondt

The existing "rule crnve" includes a one--foot draw+down from recreation pool elevation
_ _ -

870.75 beginning the first of November. However, after the cnie-foot of flood storage is
_---^

attained, nunimal effort is cxercised to maintain elevation 869.75 through the winter

months. A practice of impounding some excess t'unoff, early in tlic calendar lrear, to aid in

ool by late Marc:h or early April, al?pears to prevzd t-crecteationi i pngatta n
.^._ --._. . .. . . . t a'sa

Alternatives considered in this study have included variations in (1) winter pool i.iraia=--
_^-

slnwn_.which would provide additional flood control storage, (2) inttiation of pool filli^

to attain recreational pool recfuirement.s, and (3) controlled releases from the west spill-

way outlet to ieducc flood damages along Beaver Creelc and also soutla shore. Develop-

ment, analysis and evaluation of hydiologic and hydraulic t le ationships of observed condi-

tions for the period of record, existing operation schedule, and the variations of drawdown,

filling, and releases rcvcaled that the current operating procedures for lake regulation as

followed by the State of Ohio provide an appropriate balance in minimizing flood damages

for Beaver Creek and lake shore and maintaining a desirable rccreation poo1.

Cleating, Cleaning and Snagging (Alternative 1}l.i.a.).

This channel iniprovement alternative consists of removal of flow-obstructing objects

such as debris, logjanxs, shoais and bank vegetation for the purpose of restoring the cliannel

to provide better hydraulic eharacteristicsfor Beaver Creek. Some excavation and reshap-

ing would be required in addition to extensive replacement of tile outlets. Stuinp removal

would not be included in order to preserve streambank stability and fish and wildlife liabitat

to the extent possible. This alternative, while being the least costly of channel improve-

ments, was found to he the least effective in reducii g flood flow heights and provides

onty short-term solutions since new growtli and obstructions require that thc operation

be repeated at some later time. Total first cost of this alternative for 9.6 miles of ehannel

improvement is $1,000,000. Average annual costs would total $97,000. Amrual ftood

damage reduction bene€its froin the alternative would amount to $38,000. Since annual

costs exceed annual bencfits, this alternative is economically infeasible.
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Channel Enlargement (Alternative IS.1.b).

'1'his alternative was investigated for the purpose of increasing the Beaver Creek carry-

ing capacity while lowering creek stages for better tile outlet discharge. The plan seeks to

reduce agricultural flood damages. Two channel sizes were investigatcd_ The smaller

channel would have a bottom width of 40 feet at the upstream limit and 65 feet at the

downstream limit. Total capital costs would be $1,610,000 and average annual costs

would be $228,000. Annual flood damage reductions would be $70,800 making the alter-

ryative economically infeasible. The larger channel would have a bottom width of 60 feet at

6the upstream limit and 70 feet at the downstream limit. Total first cost is $5,342,000 and

average annual costs would be $523 A.verage annual benefits of $77;100 are consider-

ably lower than average annual costs making this alternative economically infeasible.

Agricultural Levees (Alternative (B.2)

Agricultural levees provide a possible means of reducing agricultural flood damages

related to overbank flows. The plan exatnined consisted of 12.5 miles of levee, as shown

on Plate 5, affording a 10year level of protection for 1,148 acres along Beaver Creek.

Total first costs are estimated at $4,000,000 with average annual costs of $308,000. Annual

benefits attributed to the plan in thc form of damages prevented amount to $60,700.

Since average annual costs exceed average annual benefits, this alternative is economically

infeasible.

Breakwaters (Alternative IIB.1).

The use of breakwaters at Grand Lake St. Afiarys was considered primarily as a. measure

to reduce shoreline flooding caused by wind set-up. Flooding of the shoreline due to

wind set-up has been shown to be possible, particularly if the lake level is high. Break-

waters also have potential to reduce shore erosion by dampening wave impact forces and

they can also improve water quality by reducing lake turbidity. For recreation, break-

waters could create stillwatcr areas for boating, thereby increasing boater safety, atld pro-

viding access to deeper water for fishermen. Breakwaters also provide an obstruction to

ice movement.
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Of the many types ot' fixed and floating brcakwater eonccpt.c availabie, two types in

cach category were selected as being applicable to the Grand Lake St. Marys wave situa-

tion. Fiued breakwaters examined include diked dredge islands, suitablt> contained, and

rubblemound breakwaters sirice both represent the lea.sr expensive of fixcd breakwaters,

materials are available locally, and the shallow lakc (lepth and wave situation are conducive

to their usc. Floating breakwaters examined includc rigid floatutg concrete and flexible

floating tire breakwaters, since tl e former has had application in simil.ar wave environznents

and the latter has receivecl considerable attetttion as an inexpensive alternative for reducing

wave action in inland lakes.

it was fotmd that to I)c effective for flood reduction, an extensivc, coinplex and costly

breakwater system would be required to realize significant reductions in wave action over

the entire lake. Segmented, longitudinal fixed breakwaters (Plate 6, Figtue 6A) oriented

parallel to and close to shore have a greater pot-ential for allevia.ting or reducing soutlt shore

flooding and erosion problenis. Ploating breakwaters wottld have little value for reduction

of wind set-up at the shore but would assist in reducing wave-induced shoreline erosion.

Costs of breakwaters depend on several factors including location, orientation, and spac-

ing in the lalte. Order of magnitude costs have been developed based on a configuration

which parallels the shore. It is estimated that costs to parallel the south shore with break-

waters would be $8,000,000 for dredge islands, $18,000,000 for rubblemound break-

waters, $12,000,000 for floating concrete breakwaters, and $2,000,000 for a floating tire

systent.

Bascd ou the cost analysis eonducted in this study, a single breakwater is not expected

to ptroduce enough of an effect on wave heights, shore erosion, or watet- quality to result

in measurable direct. or indirect monetary benefits. An extensive series of breakwaters

would be required before benef.its based solely on improven-tents 'co these problems could

be realized. "I'lae most signiricant benefits to be realized would be for recreation with

respect to boating and fishing in the form of inconte potcntial due to increased or restored

lake visitation.
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Groins

Groins are structures similar to rubblemound breakwaters, but connected to and some-

what perpendicular to land (Plate 6, Figure 6B). It was determined that because of the

northerly exposure of the soutltshore; groins, connected to and in a northeasterly orienta-

tion to the Southshore, may not be effective in aIleviating the worst problem conditions

resulting from wave action. They are not expected to achieve the desired impact of shore-

line protection and from a benefit standpoint are not perceived to be economically feasible.

Shoreline Izvees (Altiemative 10.2).

The concept of constructing shoreline levees fot the purpose of protecting against flood-

ing from high water levels, wind set-up and waves was also considered (Plate 6, Figure 6C).

Two levee heights, 2 feet and 5 feet, were selected to provide protection from storms pro-

ducing high water levels and winds up to 50 mph.

Two levee layouts were examined. The first retains total channel access by construction

of the levee to follow the existing shoreline. The second minimizes levee Iength by cutting

across boat access cliannels. Plate 7 shows a typical system conceptualized for the devel-

oped area west of Moorman Road.

'Phere are many problems with this approach, the most notable of which are: aggravated

upland drainage and ponding problems, disruption of privately owned waterfront property,

reduction in access to open water and to boat docics, obstruction to lake view, and con-

siderable rights-of-way across private property are necessary. Costs would be extremely

high to protect aIl affected-developed areas and are not cost effective for the expected level

of reduced damages. Benefit to cost ratios for either of the approaches are less than 1.0

indicating that shoreline levees are infeasible.
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I.ake water Qttality lmprovement Alternatives

Treatment of 4Vast:ewater Inflows (Alternative IIIA.1.).

The deterioration of lake water qualit), is attributed, in part, to contamination by

domestic wastewaters. A great portion of homes, resorts, and other public and private

facilities surrounding ttie lal.e are not cu,-rently connected to public facilities and, there-

fore, use ind'avidual on-site systems (septic tanks) or sma,ll package treatment plants. Both

mc:thods have sevcre shorteomings when located near an impoundment beeause of im-

properly treated sewage seeping or discharging into the lake_ 'I'vo disposal approaches

wete examined in dealing with wastewater inflows. The first involves elimination of all

septic tank and package plants surrounding the Lqke and providing for collection, trcat-

ment and disposal of effluent directly t:o the lake. The method would re9uire very high

levels of treatment, at great expense, to remove excess nutricnts prior to discharge to the

lake. `l`he second approach is to collect, divert, and treat domestic wastewater away from

the perimcter of the lake such that no efflucnt would be allowed to discltarge to thc lake.

A regional sewage facilities plan for the developed itnmediate areas surrounding the

lake has been prepared by Finkbeiner, Pettis & Stroud, Ltd. Wastewater would be col-

lected and treated at plants in Celina at St. Marys with effluent discharged other than

directly to the lalte. Blimination of septic tank systems aztd numerous point source dis-

eharges througb local management solutiotis utilizing the conventional collection and

treatnzert altertative was seen as a positive step toward reducing pollutants to the lake

and in particularbactetiological poIIution etnanatingfrom human sources. -

The contribution of nutrients from 20 domestic wastewater treatment plants that

currently discharge directly or indirectly to the lake is minor, being approximately 2 per-

cetit of the total load entering the lake on an artnual basis. This nutrient discharge will

have a negligible impact on the long-range overall water quality of the lake with respect

to phosphotus load and eoncentration. l,ikewise, phosphorus i.nput to the lake from faulty

septic tank-soil absorption systems close to the lake are contributing only small quanti-

ties of phosphorus to the lake (less than 2 percent). The implementation of a regional

sewage system that encompasses the soutl-, shore is expected to rcduce thcr eaistirtg phos-

pltorus loading to Grand Lake by less than 10 percent and little improvement in the
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phosphorus concentxation or trophic state of Grand Lake St. Matys would be anticipated as

a result, (This may not be the critical concern, however, since the primary water quality

improvement associated with the proposed scwage system is the reduction of bacterial

pollntion to the lake.)

Although the planned $14,000,000 regional sewerage project is seen to be a positive

step toward reducing pollutants to the lake and in particular bacteriological pollut:ion

emanating from human sources and would effect a lifting on the currently inrposed con-

struction ban, a major unresolved question is whether centralized collection and treatment

of wastewater, as planned, is justified because of the financial burden it places on its resi-

dents due to the high costs of colleeting wastewater from each dwelling, especially along

the south shore where houses are scattered.

Studies to re-evaluate regional sewerage needs to include modifying the scope of the

existing plan; alternative and innovative on-lot systems, either on an individual household

or group of households basis; and upgrading or converting existing treatment plants to

include tertiary treatment and chlorination, are necessary but beyond the scope of this

study. Federal funding is available to tocal goveruments through the Public Laur 92-500,

Scction 201 Construction Grants Program to facditate such studies.

Agricultural Source Controls (Alternative IIIA.2a)

Soil erosion, migration of phosphorus and other nutrients from cropland, barnyard

runoff, and the application of manure on frozen ground are all problems in the Grand

Lake watershed affecting water quality. To a large extent, the problems of eutrophica-

tion in the lake are the result of intensive agricultural land nse within its watershed. Esti-

mates arc that 26,000 tons of sediment and 23 tons of total phosphorus reach the lake

annually from agricultural areas. This phosphorus loading represents approximately o0

percent of the total annual load reaching the lake from all sources. From the standpoint

of types of crops being grown, surface susceptibility to erosion is high, with 60 to 70

percent of the cropland area being planted in low density row crops, mainly corn and

soybeans. In addition, farmers have been applying increasing amounts of phosphate fer-

tilizer throughout northern Ohio. hi Mercer and Auglaize Counties, there has been an

approximate doubling of available phosphorus values for field crops between 1961 and
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1976: frotn 30 pouucls per acre to 51 pounds per acre in Mercer County and from 21

pounds pei acre to 44 pounds per acre in Auglaize CoLmty. Reduction in phosphate yields

to streants in the Grand Lake St. Marys watershed will, therefore, rcquire controlling not

only the loss of sediment froni cultivated laands, but also the rate rrf fertilizer applications.

The use of agricultural land nianagenient has as its priniar5, objective the abatctnent

of soil and nutrient loss. Eronrn rhe stantipouit of Grand Lake and its ideaitified prob1e71s,

the consequential beitefits that can potentially be realized are (1) a reduction in sediment

load, (2) a reduction in nutrient input, and (3) improved water quality. No significant.-

adverseenv'tronmental impacts on tlie lake should occur tis a result of itnproved agricul-

tural practices.

. A nta] ber of agricultural conservation practices are available for promoting and en-

hancing long-term productivity of the soil. Although few of these practices werc originally

developed to improve water quality, these practices are now recognized as being bene-

ficial to water quality and soil protection as reflected in new cost-sharing prograius. Con-

servatioit practices available through cost-sharing prograzus includer conservation tiIlage;

establislung hay or rotation pasture; itriproving permanent hay or grass stands; stripcrop-

ping, terraces; diversions; winter crop cover; shaping and seeding crit.ical soil loss areas;

sediment retention, erosion or-water control structures; strcam protection and soil water-

ways. In general, t9te following cultivation teehniques appear most suitable for the Grand

Lake St. Marys watershecl: delayed plowing and residue management, cover or green manure

crops, minimum tillage, and no-till plantuig.

'f'he purpose of the cost-sharing programs is to encourage landowners to install con-

servation practices to protect and preserve the land for future use. '1'lie proper use of the

practices and costs involved are dependent upon detailed conservation planning for indi-

vidual farm units, taking into .account the needs and ob.jectives of thc individual landowner,

and are beyond the scope of this study. Likewise, total benefits and costs to be realized

in the Grand Lake St, Marys watershed by the implemeniation of various agricultural

waste rnanagement and conservation techniques cannot be specified. However, both Mercer

and Auglaize Counties rank higli as preferred areas for a^nficultural management practices.
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Potential benefits to individual landowners include increased crop yields, long-term reduc-

tion in topsoil and nutrient losses, decreased fertilizer requirements, and potential reduc-

tions in labor if fewer operations are involved.

In general, costs to. individual landowners would exceed these benefits, but Federal

and/or State cost-sharing could sltift the balance to favor implementation and reduce the

economic burden. Indirect monetary bene6ts to "downstream" users would be difficult to

ascertain, but would include increased lake usage dne to water quality improvements,

if all cropland in the watershed could be managed to satisfy Soil Conservation Service-

designated maximum allowable erosion rates (T-factors), the following estimates of im-

provement could be realized:

- Gross erosion could be reduced from the current 4.28 tons per acre

per year to 2.05 tons per acre per year, a 52 percent reduction

- The annual sediment load to Grand Iake could be reduced froni

0.428 tons per acre to 0.205 tons per acre, a 52 percent reduction

- The annual phosphorus load to Grand Lake could be reduced by

9.6 tons, or 40 percent of the estimated totai phosphorus load_

to the lake.

-- Long-term water quality improvement.

- Increase in productivity and crop yield foT some agricultural land

management alternatives.

Livestock Waste Management (Alternative IIlA.2b)

Potential pollution of water courses as a result of livestock operations is particularly

critical in the Grand Lake St. Marys watershed due to the widespread presence of animal

feedlots. Animal concentration areas are a problem when rainfall runoff carries manure

with high concentrations of suspended solids, nutrients, bacteria, and oxygendemanding

materials into surface water.

52



'I'here are approximately 12,000 animal units producing 236 tons of' total phosphorus

per year in the falcc's watershed. A conscrvative estintate is that 5 percent of produced

phosphorus will be exported to a watercourse if livestock operations are located within

3,000 feet of a receiving stream. hpproxinxateli, seventy (70) pereent of the livestock are

so located. Thaefore, the annual phosphorus load to Grand Lake as a resulr of livestock

operations is estimated to be 8.3 tons. If discharres fron livestock operations can be

completely eliminated, a 35 percent redtiction in the annual nutrient input to the lake

can be reaiized and result in redueed phosphorus concentrations in the lake.

Proposed State of Ohio Regulations call for zero pollutlnt discharge from some pollu-

tant sources and minimizing pollution potential for all "concentrated animal feeding opera-

tions." Most of the livestock operations in the Grand I,akc St. Marys watershed will be

subject to the regula.tions_

The state of Ohio has developed a Livestock Waste Management Guide which helps

the livestock operator to make decisions in choosing and operating a livestock waste

handling svstem which controls pollation: In addition, primary benefits to the livestock

operacor are increased value of manure for czop production, an increase in feed effieiency,

and potentially reduced labor requirements. Typical capital investment costs for dairy

cows, beef cattle, and swine (the predotninant watershed livestock types) are $200 per head,

$100 per head, ancl $20 per ccad, respectively. Typical annual operating costs per head arc:

dairy cows, $50; beef eattlc, $25; and swine, $5.00. In general, costs to the individual

owner/operator exeeed benefits. Cost sharing could shift the balance and encourage imple-

mentation. Indirect benefits would be to downstream water users, including increased lake

usage due to improvement in lalce water quality.

Treatment of Tributary Iitflows (R.lternative IIIA.2c)

This is a method of treating txibutary flow witlt chemical flocctdents with the objective

to remove phosphorus and suspended sediment by settling them out prior to inflow t:o the

lake. Facilities would be rerluired on each of the five major tributaries to the lake. Several

problems exist with this approach, however. Chemica3 treatment islimited by the extreme

fluctuations in flow rate and thc need to vary the chemical rate. While actual chemical
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addition has a relatively low cost due to low phosphorus concentrations, the process pro-

duces sludge ttiat would cause environmental and water quality concerns and facilities for its

removal would be cost prohibitive. Treatment facilities would be required capable of

treating 43 miIlion gallons per day which is, by comparison, twelve times the design flow

rate for the Celina Sewage Treatment Plant, and is therefore physically and economically

infeasible by a wide margin.

Other Non-Point Source Controls

Precipitation Phosphorus Control

Precipitation contributes an estimated 780 kilograms of phasphorus or 2.3 percent

of the annual total to Crand- Lake St. Marys. This phosphorus originates principally out-

side the lake basin from such sources as wind-induced soil erosion, industtial ash, smoke,

certain mining activities, and the addition of organic phosphates to gasoline. It takes the

forrn of particulate phosphorus carried by wind and other input processes which is later

removed by rainfall and other precipitation. In general, it can be said that the phosphorus

content of direct precipitation on the lake surface, besides being small as compared to

other sotirces, is not manageable or controllable by man. In addition, the avaiiability of

phosphorus in rainfall to algae is stiU in question with researchers.

i;oose Population Control

Less than one percent of the total annual phosphorus load to the lake is attributed

to waterfowl (primarily geese), but the amount available to the lake system is considered

insignificant. Therefore, any program recommending a reduction in waterfowl population

on Grand Lake by hazing or hunting is expected to have little impact on lake water quality.

Urban and Suburban Runoff Control

Direct urban and suburban runoff in areas directly adjacent to the lake contributes

approximately 3 percent of the total phosphorus load to the lake. In addition, fertilizers,

pesticides, detergents, oi1, grease, salts, domestic animal wastes, and street litter are carried

througli ditclies directly to the lake. Property owners can have a positive effect on water
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quality by reducing thc amount of pollutants in stormwater runoff to thc lake. This can

be accomplished bv minimizing fertilizer and pesticide applications, composting yard

debris, frequcnt street cleaning, anc] using low phosphate detcn=ents.

Dredging (Alternative IIIB.I).

A. widespread. dredging of Grand Lake St. A4arys lias been considered since in-lake

dredging addresses more planning objecr.ives than anv other alter•native_ In addition r.o

deepening the lake for the benefitofrecreation uses, dredging is a potential lake restoration

technique for intproving water quatit,y by removing the accumutated products of degradar

tion (lihoslihorus-enriched sediineiiC) from the lalcc system: It has been determined tbat

Grand Lalce St. Marys contains high concentrations of sediment-bound phosphorus. In

shallow lakes such as C,rand Lake St. Marys, nutrient releasc froni the secliancnts by wind-

generated mixing, boat motors, and bottom scavengers can be a major source of cxcessive

nutrients. Thus, dredging to expose a nutrient-poor laver can, in theory, result in nutrient

concentration reductions in the water column. Yotcntial secondary considerations from

dredging include decreasing wind-generated wave action and lake shore erosion, improving

lake level fluctuations, and improving water-retated recreation.

With regard to water quality, the results of rnodeling the lake system under various

scenarios and conditions of external toad reductions, sediment mixing (with and without),

spoil disposal (in-lake and out-of-lake), and dredging (no clredging, 3 feet of dredging),

have indicated that no significant improvenicnts in the phosphorus concentration and

related biologically-orielte.d iiuisance condition (proliferation of algae) can he expected

from the dredging of bottom scdiments at Grand Lake St. Marys. In fact, some degradation

of water quality could result if the dredged spoil material is contained within the lake.

In-lake disposal appears to be the onlv practical method since the flat topography and lack

of suitable sites inhibit disposal on the watershed. The primarh reason for a negative

impact on water quality is thal: any projected wide-scale dredging operation would either

renrove an insignificant depth of sediment over the entire lake, thereby exposing more

of the same phosphorus-laden sediment, or as removing al3 the accumulated sediment from

an inconsequential portion of the lake as is now being done. The ana].ysis of the move-

nlent of sediment in thc lake due to wind and resultant bottom transport have shown that

no significant reduction of suspended seditnents can be expected, even for the extreme
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case of 3 feet of sediment renioval, and, therefore, no noticeable improvement in water

quality can be expected as a result of the alleviation of wind-mixing effects by dredging.

With regard to physical improvements due to dredging, flooding of downwind shore-

lines due to long period set-up of the water surface could be reduced by a wide-scale dredg-

ing program, but in conflict with this, results indicate that the existing severe wave action

is expected to be aggravated further by extensive dredging of the lake bottom. A similar

conclusion is reached regarding erosion of the lake shoreline. Even thougb wind set-up

impacts on the erosive process, a greater concern is intense wave action and the overtopping

of erosion control structures. Lake bottom dredging intensifies short-period waves and

would be detrimental to shoreline erosion.

Long-term fluctuation in lake levels will not be significantly influenced by dredging.

If anything, the sitaation would be aggravated if dredge spoil is contained within the lake

because as the snrface area is reduced, the change in water lcvel resultiaig from a unit in-

crease or decrease in water volume is greater.

The major benefits of a wide-scale dredging program at the lake are associated witlt

water-based recreation. These would include increased boater access to extended pop-

tions of the lake, improved boater safety by elimination of shallow (and stumped) areas,

enhancement of fish habitat and related recreational fishing in the long-term. Additionally,

dredging has the potential for extending wildlife areas by the creation of dredge islands

or other new landforms from dredge spoil materials-

The two major constraints to dredging are (1) proper containment atid disposal of

huge volumes of dredged materials and (2) economic feasibility.

As mentioned earlier, in ]ake disposal appears to be the only practical method since

the flat topography and lack of suitable sites inhibit disposal on the watershed. A large-

scale, lake-wide dredging program, however, may be cost probibitive. Costs and volumes

for comparison are given as follows:
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Average Lake Cost to Achieve Dreds;ed Material Volume

Depth, Feet Average Lake hepth Million Cubic Yards

4 $13,200,000 6.6

6 37,200,000 18.6

8 88,600,000 443

An estimated 9:135;000,000 would be required to rernove an average of 3 feet of sedi-

meni: throughout the lake to achieve an I I-foot average lake depth,

TJredgng would have negligible direct monetary impact on nuisance south shore flood-

ing, erosiori, and wave attenuation; however, improvements in water-based recreation as a

result of a wide-scale dredging program would provide indirect monetary benefits from

increased lake usage. A direct benefit of a dredging program would be increased revenue

generated from the sale of dredge islands, peninsulas, or other newly created tand forms to

offset the cost of dredging.

Erosion and Sedimentation Control Altcrnatives

Erosion conn-ol alternatives were investigated for unprotecied shoreline, streanilaanks,

and upland areas of the lake watershed.

Shoreline Erosion Protection

ln addition to breakwaters previously discussed, other alternatives to eliminate o3-

redur,e shoreland erosion are the traditional uses of riprap, gabions, brdkheads (Plate 8,

Figures 8A, 8B, £iG) or concrete fabriform mats. Each of these structural measures has the

beneficial effect of reducing erosion, protecting against loss of shoreland, and reduction in

sedimcnt load to the lake. 7f these methods, bulkheads and concrete mats would impair

drainage behind them. All methods would eontribute soir+ewhat to reductions in access to

opeu water and boat docks, require land to establish desircd slope at the shore and cause

localized disruption during construction.
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In general, shoreline erosion problems are limited to the southshore where bank erosion

occurs along the undeveloped shore reaches. Some attempt has been made to riprap these

publicly-owned areas, but the success of any program is limited by access problems.

Complete protection of 60,000 feet of currently unprotccted, irregular southshore

areas would cost $1.62 million for riprap, $2.5 million for gabions, $3.6 million for bulk-

heads, and $3.74 million for concrete mats. Use of these measures, however, are niore cost

effective than near shore breakwaters. 1'reatment of privately-owned shoreline is the

responsibility of the owner. Unprotected public shoreline is the responsibility of the State

of Ohio.

5treambanks

Tributary streambanks have the lowest protected length among the four categories

(streambank, channels, lake shore, and islands) at Grand Lake and therefore, appear the

most susceptible to the disposal of erodible materiai to the lake. Retardation of streambank

erosion would be beneficial in stabilizing land bordering the tributary and reducing sediment

load to the lake. While the dominarit sediment load is watershed soil loss, streambank

erosion could increase in the future with progressive development and urbanization of the

watersbed. This i.s of particular concern on Coldwater Creek due to the high current and

projected rates of development around the municipality of Coldwater. The range of typicat

costs to completely protect accessible portions of seven tributaries are estimated as follows:

Feet

(Least Cost)
Riprap

(Greatest Cos.)
Concrete Mats

Coldwater.Creek 18,000 $486,000 $1,120,000

Chickasaw Creek 15,000 405,000 936,000

Little Chickasaw Creek 6,000 162,000 374,000

Creek 9,000 243,000 936,000

Barnes Creek 6,000 162,000 374,000

Monroe Creek 4,000 108,000 250,000
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DISCUSSION

The purpose of this scction is to discuss the more pertinent findings in the related

problem categories examined in the Grand Lake St. Marys survey investigation.

FLOODING, BEAVER CREEK

1. Periodic flooding of agricultural land along Beaver Creek is attributed, in part,

to a limited flood control capability of Grand Lake St. Mar.ys, poor surface drainage, low

stream gradient, inadequate outlet for numerous artificial agricultural drains, and con-

strietions to flow from vegetation on the banks, shoals, and debris throughout 9.6 miles

of the 10.6-mile reach.

2. Flooding problems aiong Bcaver Creek are due to both overbank iuundation

and subsurface saturation as a consequence of long periods of near bankfull flow in the

flat gradietit channel.

3. Peak discharges from the Grand Lake St. Marys western outlet are not great enough

to cause instantaneous flooding, and, are less than would be experienced without the lake.

The lake does provide some liuiited flood control, but extends the period of bankfull. flow

in Beaver Creek. Current regnlation practices for the Grand Lake St. Marys western outlet .

will reduce natural peak discharges froin excessive runoff to a niodified condition. Lake

outflows are maintained, when structurally possible, to reduce natural Beaver Creek flows to

a+naximum bankfull flow. Lake storage capacity is estitnated to Ue 1-3/4 inehes of runofif -

(based on tota.l contributing drainage area including the lake) from elevation 869.92 to

elevation 870.75 (west spiilway crest). Additionally, from elevation 870.75 to onc foot

above west spilaway crest an estimated 2-1/4 inches of runoff stor.Lge is available. To

deplete stored waters at a net outflow rate of 7 50 cfs will require approximately 35 days
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Coldwater Creek should be given priority streambank protection due to liigh potential

for npstreani development whicli will increase peal: flow rates and promotc erosion of

banks.

waterslied Sofl Erosion

Conservation practices available tlrrough government cost sharing programs include

among others: establishing hay or rotation pasture, iuiiproving permanent hay or grass

stands; strip cropping; terraces; minimum or no tillage practices; winter crop cover; sedi-

ntent retention structures; erosion control structures; stream protection; sod waterways;

grass buffer strips between crops and waterways. The purpose of these conservation meas-

ures is to-protect and preserve the land for future use and would be effective in controlling

sediment and nutrients from entering the streams which drain to the lake. The proper use

of the practices and costs involved are dependent upon detailed conseivation planning for

individual farm units, taking into account the needs and objectives of the individual land

owner. Locations where priorities should be given to specific agricultural practices are the

Coldwater Creek, Beaver Creelc, and Chickasaw Creek watersheds.

Sedimentation Ponds

These physical structures have been considered to reduce the amount of sediment

and nutrients entering the lake. The purpose of the ponds is to provide a containment area

in which flowing water is slowed long enongh to settle large amounts of suspended and

settleable particulate matter during runoff events thcreby reducing the sediment load to

downstreant water bodies and providing for easier removal of the collected matter. ln

addition, sediment ponds would remove nutrients attached to the captured sediments. The

long-term effect of these ponds is improvement of the lake's water quality. Adverse

impacts of sedimentation ponds are the creation of localized nuisance conditions (weeds),

threat of possible washout, need for currently productive land, long-term commitment to

operation and maintenance for periodic cleanout and disposal of sediment.

Depending on the design retention time required, estirnated total cost of seven sedi-

inentation basins (one each of the major tributaries to the lakc) is on the order of

$1,280,000 for 4-hour retention and $6,220,000 for 20-hour retention.
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and 46 days for the 1-3/4 inches and 2-1/4 inches of runoff, respectively. Therefore,

the flood control capability of Gratxl Lake is considered limited.

4, Flood daniages to crop, noncrop, transportation facilities, and publac utilities

in rhe Beaver Crecl; reach from its confluencc with the• Wabash River upstream to the

western outlet of Grand Lalce St. Marys is esti nated at $85,000 annuallv. Of this total,

approximately 74 percent is daniage to major crops produced - corn, soybe.ans, and ha,>.

5. Non-structural flood protection measures considered that would modify damage

susceptibility, such as vteather n odification, pre-flood emergench action, flood proofing,

evacuation, flood plain zorung, land use regulation, flood forecasting and flood insurance,

are not viable solntions because of the agricultural character of the Beaver Creek flood

plain.

6, Strnctural lans considered for Beaver Creelc, including detention basins, diver-

sion to atiother basin, clearing and cleaning, channel inaprovemcnt and agricultural levees,

were alI found not to be cost effective rneans for reduciiigflood damages along Beaver
_. ^ ^- - -_ . -- _ -

Creek. This finding is based on Federal cost analysis procedures whiclt tend to reflect

higher costs than would locally sponsored projects.
a

7. The Ohio Public Works proposal to release a greater proportion of lake peak

inflows to the St. Marj>s River Basin through modificat.ion of the castern embanh.nient

outlet works aud channel is expected to decrease outflows to Beaver Creck, but of srtch

low magnitude as to result in negligible flood control impacts on Beaver Crecl..

FLOODING, SOUTH SHORE

1, Periodic flooding occurs along the south shore of Grand Lake St. Marys where

the topography and developments are gencrallv at a low el<:vation. The flooding is attrib-

uted to many factors incinding poor nattiral drainage pbis a higii water table, and to a high

lake level eombined with wind-induced wave action whicli causes uaatcr to run up on the

shore with subsequent damage to residential buildings and contents. In most ycars, the
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lake ievel does not exceed one foot above west spillway crest, but this rise is sufficient

to cause flood damages on the south shore.

2. Present annual daniages to residences in the form of structure and contents damage

are estimated to be $].50,000 for approximately 142 private shoreline properties.

3. Non-structural measures such as pernianent or ternporary evacuation, relocation,

flood plain zoning, subdivision regulation, and building codes were consictered alternatives

to existing impacted properties, but were eliminated from further consideration because

these flood plain measures have negligible effects on reducing flood damages to structures

currently in the flood plain.

4. Flood proofing, involving waterproofing or raising structures to prevent flocid

water intrusion, is inhibited by the predominance of single famiy frame structures on

individual lots and is not cost effective as a primary solution to reducing or eliminating

south shore flood damages.

5. The considered structural alternatives such as detention basins, diversion, and

shoreline levees are not cost effective methods of preventing or alleviating south sliore

flood damages.

6. Severa.l plans were examined for modifying the operation of Grand Lake St. Marys

in order to reduce flood damages along the lake's south shore and Beaver Creek, as well

as for providing greater dependability in obtaining and maintaining the seasonal recrea-

tional pool level. It was fotind that the current operating procedures faz,Iak regutation,
.conststin of maintaining a lake level about T0 inches below the west spillway crest during

the winter months and closing the gates on 15 March for refilling provide an appropriate_......_
balance in m_inimizing flood damages and maintaining a desirable recreation pool.

7. Periodic flooding of the shoreline due to wind setup has been shown to be pos-

sible, particularly if the take water level in Grand Lake is high. Therefore, relief, under

these conditions, could be provided by strategic placement of fnced breakwaters sucb as

dredge islands or rubblemound breakwaters. Floating breakwaters would have no cffect

on wind setup.
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8- A fixed breakwater system that spans tiic lcngth of the south shore is perceived

to be an appropriate technical solution for allevia:inr both south shore erosion and flood-

ing problems due to wave action, but an extensive series of breakwate.rs about 40,000

feet long and ctose to shot-e would be required before benefits based solely on improve-

ments to these naro probleuxs could be realized.

9. 17ixed breakwaters are not perceived to he ec:onotnically feasible solely frotn a

flood damage reduction benefit standpoint, but from a recreational usage, water quality

ancl physical 'nnproventent standpoint, an expenditure for constructior. of a properhy de-

signed breakwater syst:em would be preferrecl to the dredging that cotild be done for the

same antount.

10. A fixed breakwater system paratlel to the south shore could prove more bene-

ficial for shoreline erosion and flooding problems due to wave action than a groui system

placed somewhat aerpendicular and connected to the south shore.

11. The Ohio Public Works proposal to release a greatcr proportion of lake peak

inflows to the St. Marys River Basin thtough nrodification of the castern eanbankinent

outlet works and channel is eapected to create only a slight decrease in lake le-vels (on

the order of 0J inch), thereby providing no measurablc flood cona:rol impacts on the

lake south shore.

L.A KE '(NATER. G2UAL I'S'Y

1. lake water quality has been declining in recent years. Four separate water quality

problems have bcen identified as causing the deterioration. Bacterial contamination fron,

human sources threatens body contact recreation, particularly in areas of gre,atest de>elop-

tnent:. lIigh nutrient concentrations result in severe blooms of algac whicb cause taste

and odor problems. Water clarity is reduced bv algae atrd suspended sediment, resulting

in unattractive conditions for rccrcatots. Accumulation of seditnent, eroded from ttpland

areas, and unprotected shoreline has reduced the lake depth.
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2. The lake's ambient total phosphorus concentration of 178 micrograms per liter

(ug/1) reniains well above 15 ug/I, the generally zccepted tlireshold level for algal blooms

in northern lakes. Continuing nuisance growth of algae in ttie lake indicates that the prob-

lem of cultural eutrophication needs to be resolved.

3. The present pliosphorus loading rate of 0.49 gram per square meter of lakc surface

per year is nearly 1.8 times the rate commonly considered as a dangerous eutrophic rate

indicating that phosphorus inputs should be reduced or minimized to slow the cultural

aging of the lake.

4. Approximately 33,000 kilogYams of totat phosphorus are currently contributed

to the take on an annual basis from all sources. Of this total approximately 45 percent is

removed from the lake annually via Beaver Creek, the St. Ivlarys feeder canal, direct fish

harvest, and absorption into lake sediments. At current estimated rates of phosphorus

input and output, approximately 18,000 kilograms of total phosphorus accumulate annually

in the lake.

5. Total annual phosphorus loadings to Grand Lake St. Marys from specific sourecs

are estimated as follows:

Total•Phospliorus Percent

Pounds Kilograms . of Total

Precipitation 1,720 780 2.3

Waterfowl (geese) 475 216 .6

Animal Concentration Areas (feedlots) 16,540 7,500

~ I

5 22.6

Agricultural Runoff 46,305 21,000 ^ 4 62.9

Municipal Point Source (St. Henry) 3,195 1,449 4.3

Domestic Point Sources 1,646 746 2.2

Septic Tanks 1,345 - 610 1.8

Direct Urban and Suburban Itunoff 2,394 1,088 3.3

Total 73,620 33,389 100.0
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6. Several sources of phosphorus input wbich were previously d ottght to be sig-

nificant, specifically septic tank spstenis and waterfovvl, are contributing only small quanti-

ties of phosphorus to the lalte.

7. The nAost significant contribution of phospltorus to the lake appcars to be from

non-point sources or rural, primarily agricultural land and tivestock concentration areas,

These areas contribute an estimated 86 percent of the total annual phosphorus load to

the lake.

EROSION AND SEDIMENTATION

1. '1'he sliorelinc in several areas arottnd the lalce, particularlSr State-owned lands

along the soutb shore, is undergoing moderate erosion and needs stabiiization. Until lake

banks are stabilized and lake fluctuations are controlled, turbidity levels in the lake, due

in part t:o shoreline erosion,will continue to remain high.

2. Erosioat of unprotected shoreline areas contributes to th(, turbidity level of the

lake but onlsr when heavy wave action is present. At these times turbidity levels are raised

considerably in the immediate arca of the erosion, but it is donbtful that the complete

stabilization of the lake's shoreline would reduce the t2xrbidit), and sedimentation of the

lake by any appreciable degree. The major cause of turbidity and sedimentation at Grand

Lake is the introductioti and subsequent resuspension of sediment from tbousands of

acres of eroding farm land located in the drainage basin above the lake.

3. T'lte rate oz streambank erosion is currently not excessive even tl ough the stxeam-

banks of the ttibutaries to Crand Lake have the lowest percentage of protected length

among the four categories of streambank, shorcline, island, and dredge spoil. However,

streambank protection can beconte important in the fnture and streambank erosion rates

could be significantly increased as progressive development and urbanization cause increases

in peak discharge rates in the t.ributarics.
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4. Streambank erosion is of particular concern in C:oldwater Creek (due to the high

current and projected rates of development around the niunicipality of Coldwater) where

noticeable widening of downstream reaches has already occurred.

5. To a large extent, the problems of sedimentation and water quality proble.ms

(eutrophication) in the lalce are the result of intensive agricultural Iand use witbin its water-

shed. It is estimated that 26,000 tons of sediment and 23 tons of total phosphorus reach

the lake annually from agricultural areas. Froni the standpoint of types of crops being

grown, surface susceptibility to erosion is high, with 60 to 70 perccnt of the cropland

area being planted in low density row crops, mainly corn and soybeans.

6. Erosion and sediment loads from boat access channels around Grand lake

St. Marys are not a severe problem since these channels are not subjected to the erosive

forces of streamflow and waves, and a large percentage of boat ehannel lengths has already

been protected from boat wake attack. The potential effects of channel erosion are better

handled by individual property owners using protection measures similar to streambank

protection.

7, Existing islands, although especially susceptible to ice and wind-induced wave

erosion because of their small size and exposure from, any side, contribute minimally to

both the annual sediment load to the lake and the overall recreational usage of the lake.

What is in question, however, is the preservation of these islands for their intendcd long-

term use as waterfowl areas.

8, ln the case of existing islands, alternatives for preventing continued erosion include

retrofitting shore protection measures, allowing the natural loss of the islands to proceed,

or developing a large scale plan related to creation of large dredged material containment

areas that could include the existing islands within protected dikes.

9. Grand Lake St.IUarys is currently a eutrophic water body and can be expected

to remain as sucti until ar; approximate 60 pcrcent reduction in the annual phosphorus

load is realized. This percent rednetion is quoted with reservation since ttie high degree

of wind-induced resuspension of nutrient-rich bottom sediments limits the use of gener-

ally accepted trophic state criteria.
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10. Lake water qualit,y will not be improved by dredging of bottom seclimcnts. In

fact, some degtadation of watcr quality could restilt if the spoil material is contained within

the lalce. Water qtu$itp problems and phj>sical problems would not be significantln im-

pacted by an extensive lake-wide clredging program. The cXtent of dredging required for

large-scale recreation improvement is cosr p-ohibitive.

11. Redueing the nutrient load to the lake is the most effective cneastn:e for improv-

ing lake water• quality. Because of a lack of perinanent phosphorus loss to the sediments,

and because phosphot-us does not appear to be readily available for release into the lake

diae to the aerobic nature of the lake water, the reduction in the steady-state concentration

of total phosphorus in the lake water is proportional to the reduction in the loading rate.

12. I4rithin threc years of a reduction in nutrient loads, the total phosphorus conccm

tration in Grand Lake is expected to reach approxinaatcly 90 percent of its new steady-

sstate value.

13. The contribtaiori of nutrients from 20 package domestie wastewater treatnient

plants that discharge directly or indirectly to the lake is minor, being less than 2.5 percent

of the total load. The discharge of the treated sewage from these plants will have a neg-

ligible impact on the long-sange overall water quality, of the lake as far as phosphorus load

and concentration is concerned. The major concern with these point disclaarges, accord-

ing to reccnt studies (August 1980 by Fiukbeiner, Ycttis and Strout, L4.d. ' is related to

ltigh bacteriological concentration whicb at peak week-end periods of use affect the entire

lake. Likewise, potential phosphorus migration from 500 permanent and 169 seasonal

septic tank-soil absorption sgst:ems is estimated at less than 2 percent of the tot:al phos-

phorus loading to the lake -and is, therefore, considered to be a minor contribtttion.

14. The implementation of a regional sewage system along the south shore is expected

to reduce tlte existing phosphorus loading to Grand Lake from septic tank systems and

domestic point sources by less than 10 percent. Little itnprovement in the phosphorus

concentration ot- trophic state of Grgnd Lake would l.re anticipated as a resttlt of elinzina-

tion of this source alone. This is not the critical coneern, however, since the primary

water quality improvement associated with the sewage system is the public health-related

reduction in bacterial pollution to the lake.
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15. A major nnresolved question is whether collection and centralized treatment

of wastcwater generated along the lake shore, as has been proposed by ongoing Section

201 planning, is feasible because of the financial burden it places on its residents due to

the high cost of collecting wastewater from each dwelling, especially where houses are

scattered.

16. If all cropland in the watershed could be managed to satisfy Soil Conservation

Service designated maximum allowable erosion rates (T-factors), the following estimates

of improven ents could be realized:

Gross erosion rates could be reduced from the current 4.28 tons per year to 2.05

tons per acre per year, a 52 percent reduction.

The annual phosphorus load t:o Grand Lake could be i•educed by 9.6 tons, or

40 percent of the estimated total phosphorus load to the lake.

- Long-term water quality improvement.

An increase in productivity and crop yield for some agricultural land management

alternatives.

17. Agricultural management practices are technically feasible, but results would

vary with the practice and individual sites to be treated.

18. Both Mercer and Auglaize Counties rank high as preferred areas for agricultural

management practices.

19. The annual phosphorus load to Grand Lake as the result of livestock operations

is estimated to be 7,500 kilograms.

20. If discharge from livestock operations can be completely eliminated, a nearly

25 percent reduction in the total annual nutrient input to the lake can be realized and

result in reduced phosphorus concentrations in the lalce.
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21. A mechanism exists, through State of Ohio Regulations, f'or rcro pollutant dis-

ehargc froni some pollutant sotirces and minimizing pollution potential for all "concen-

trated aninial feeding operations;" however, in general, costs to the individual ownerl

operator exceed benefits. Publie cost sliaring is available to assist in offsetting costs because

some benefits arc to the geieral public.

22. Treating tributary inflows, directly, with the objective to rernove phosphorus

and suspended sediment is cost prohibitive,

23. According to estimates in this investigation, less than one percent of the total

phosphorus l oad is attributed to niij,n-atiitg arid nesting gccse and the amount available to

the biological svseem is judged to be insignificant. Auy p•ogram recommending a reduc-

tion in goose population on Grand Lake St. Marys would have littl.e iunpact on water

quality.

24. Urban and suburban runoff in the Grand Lake St. Marys watershed originates

from the Village of Coldwater, portions of Celina adjacent to the lake, and developed direct

drainage areas surrot nding the lake. The phosphorus loading from these areas niakes up

an estimated three percent of the total phosphorus loading to the lake.
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CONCLUSIONS

The following conclusions have been reached as a result of the Corps of Engineers inves-

tigation at Grand Lakc St. Marys. The conclusions and subsequent recommendations reflect

Corps of Engineers }udgments regarding desirable fvture actions and priorities, not neces-

sarily limited by existing feasibility or authorizations.

BEAVER CR'wRK I'LUODING

Channel clearing and cleaning is the most cost effective measure for reduction of flood

damages along Beaver Creek.

LAKE SHdR.E FI.OC7DING

Nonstructural measures such as raising structures in-place and temporary evacuation in

combination with a flood warning system may best reduce structural flooding problems

as exist along the south shore.

Shoreline crosion and property damage can effectively be reduced by measures such as

rubblemound breakwaters. Consideration should be given to a demonstration project

utilizing a partial fixed breakwater system or islarads along an affected south shore area.

W.ASTEWATE+ R TREATMENT

Continued efforts should be directed toward reducing bacterial contamination and

phosphorus loading introduced to the lake from sewage wastes. This can be accomplished by

regional collection, treattnent and disposal outside the lalce watershed or by improved

on--lot and "package" plant alternatives or -a combination of solutions. Because of the
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relatively high cost of installation of a cent.ralized sewerage svstem, the Ohio Water

Development Authority has received a grant from the IJ. S. Environmental Protection

Agency to perform additional 1`acility planning and consider altcrnatives to the proposed

centralized system. From the point of view of best lake water quality management,

discharge of all sewage effluent to sotne point outside the lake watershed would be ctic

preferred alternative.

SEDIMENT REDLICTIflN

Shoreline protection utilizing a combination of protective measnres (riprap placed over a

thickness of filter material) and tto action (allowing the shore to assume a natural angle

of repose) offers the best opportunities witb priority areas as follows:

I. Portions of tvlontezuma Bay

2. North exposure reaches of the Mercer County Waterfowl Refuge shore

3. West of Prairie Creek

4. West of Moorman Road

S. West of Behm Road (lluclcfoot's Landing)

6. East and west of mouth of Chickasaw Creelc

7. Area between South Shore Acres and Channel Isle

8. West of Barnes Creek

9_ East embankment recreation area.

Streambatil: protcetion should be utiiized where erosion is occurring through such

measures as streambank fencing, grading and seeding of banlts, or rearranging pasture and

cropland with priorities in Coldwa.ter Creek and Chickasaw Creek,

Erosion and sediment control practices, in accord with Soil Conservation Service and

Ohio Department of Natural Re.sotirces standards and specifications, should be utilized at all

construction sites.

In-Lake disposal of dredged material appears to be the most practical method of dis-

posal. Riprap should be placed along shoreline facing the lake with additional consideration
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given to one or two large islands constructed to serve as breakwaters and then several

small islands constructed behind them (riprap shoreline of large islands only).

SEDIMENT CONTROL AND PHOSPHORUS REDUCTION

Management methods for runoff control should be employed in the following areas:

Efficient fertilizer and pesticide application - lakeshore residents; areas adjacent

to the lake including cropland areas.

2. Composting yard debris- lakeshorc residents; areas adjacent to drainageways

to the lake.

3. Frequent street sweepiag - developed areas adjacent to the lake (Celina,

Montezuma, north and south shore); Coldwater.

4. Use of low phosphate detergents - north shore from Harbor Point to Lakeland

Beach, Northwood and Sandy Beach; southshore from Village of Montezuma to

Southmoor Shores.

5. Reduce sediment and phosphorus loads from agricultural areas by "best manage-

ment practices" implemented under traditional soil conservation programs.

b. Bring all agricultural land under Soil Conservation Service criteria for allowable soil

loss.

7. Investigate measures to increase funding levels of current conservation programs.

8. Consider legislation at the State level to enforce standards to reduce soil loss.

9. Conservation practiees should be promoted in the lake watershed through State

and Agricultural Stabilization and Conservation Service cost-sharing programs.
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10. A detailed inventory of the potential sediment, phosphorus, and animal waste

pollution proble n areas should be conducted in the lake watershed to more a.ccu-

ratelT> determinc the eatent of the problem.

11. The practice of conservation tillage and ultimately no-tillage should be encouraged

in the lake watershed on properly drained soils,

12. Animals should be housed on or above an impervious base. In no case should

runoff from livestocl: areas be alloweci to disdtarge directly to waterways of the

watershed. Methods such as frequent waste removal and storage, direct application

to land, manure storage facilities, interceptor trenches, holding ponds and fenced

waterwa}rs should be encouraged.

13. Priority areas for livestock waste management practices are those ivithin 3,000 feet

of waterways where an estimated 70 pereent of animal concenn:ation areas are

located. -

14. Grass buffer strips between row crops and waterways should be encoUraged in areas

adjacent to Prairie, Coldwater, Chickasaw, Barnes and upper Beaver Creeks.

15. Existing wetlands shonld be preserved to aid in filtering out nutxients and sedi-

ments; priority areas are Chickasaw, Prairie and Barnes Creelcs, and small wetlands

adjacent to animal concentration areas or critical soil/nutrient areas.

16. Close cooperation is considered necessary bctwcen the U.S. Fish and 4Vildlife

Service, the Ohio Department of Natural Resources, and tlie Corps of Engineers in

determining and evaluating suitable dredge spoil sites and project design.

17. The Dredging Operations Technical Support (DOTS) team, an activitj, of the

Environmental Laboratory of the Waterways Experiment Station, U.S. Army Corps

of I?aigineers, Vicksburg, Mississippi, should be consulted as a possible nteans of

assisting the State in preparing a long-range dredging plan for the lake.
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18. Tn-take dredging should be limited to selective dredging of nearshore zones for

lake access, boater safety improvements, and public lands development.

19. The conclusions reached with regard to sediment control and phosphorus reduc-

tion provide the basis for consideration of a Section 314 Clean Lakes project.
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^.EC0^I^^^'^.^..T]i0NS

Based on the conclusions contained in this report and following coordination with perti-

nent rederal; State atnd local interests, whose eosnments and responses generally concur

in the study conclusions, no further actiorn by the Corps of Engineers is found €casible

at this time in providing improvements in the ir3tcrest of flooding, water qnalitsi, and other

wat:er and related resources at Grand Lake St. Marys, Ohio. 13owevc•r, an improvement

plan for the area formulated using the inanagement methods outlined in the foregoing

"Conclusions" section of this report and coordinated ainong the specific Federal, State

and local interests identified, would producc positive impacts and thus enhance the recrea-

tional and aesthetic values of the lake.

C. E. EASTBURN

Colonel, Corps of Engineers

Commander and District Engineer
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EXHIBITS



EXHIBIT NO. 1 />erial vicw GrunA Lako 9t. Marys

EXHI6IT N6. 2 View oi Beaver Creek wcsF lmrn Meyerc Road 6ridqe

(APri1797P,)



EXHIBIT NO. 3 low-0ying devoloped area on south shore. Some riprap bank

protection. (1979)

EXHIBIT NO. 4 East embankment

recreation area showing

sloughing banks, the

result of waves over-

toppittg riprap. (1979)



EXHIBIT NO, EView toohingnurth along eastembanicmoni recreatiun;

ig iiprap and skoughing banks. 119791

EXH{BIT NO. G Little Ghicleasaw Creela at S.R. 219 shuwing erodinp banlcs

3,000 feet ironi lake. (1379]



EXHIBIT N0.7 Eradinn drednn sPoii site, south shore. (78781

EXHI8IT
NO. 8 Sovere bnnk erosion nn bYuteownod south shore lands.



EXHIBIT NO. 9 Severe Lepk erosion on take south strore channel Iniet. 11979)

EXHIBIT NO. 10 Hont access channels requirinrj freqoeni innintonance dredglnq.

(Doc. 19771)



EXHIHIT NO. 77 View of cleared portion of Beaver Creek approxi

one mile from lake outlet. (79791

EXHIBIT NO. 12 Grand Lake State Park on north side near Villa Nova. 179791



EXHIBIT NO- 13 Merr:er County Waterfnwl Retugc in Lower Snathwest Corner

of Grand Lake &. Marys. (Oec. 1979)

GXH IRIT NO. 14 Western L-mbattkment and Beaver Creek Outlet Chaanel,

City of Celina to the north, (Doc. 1979)



EXH4IIT NO. 16 Oevelopment and agricultural tands to the south, ease of

Windy Point Pier. (Dec. 9279)

EXH1BlT' NO. 76 East Emhanktnent Outlet, St. Mary= Feeder Canal and

Fish Hatchery. (Dec. 1979)



EXHIBiTNU.77 Grandtake8l;Pqaiysloukingtonorth

Bay in foreground. (Doc. 1979)

EXHIBIT NO. 76 8tato Cainpgrounds and 8each on north sliore. {Dec. 1979)



EXHIBtT9O. 19 Western Embankment

-and Beaver Creek Out-

- Iet:Channel. (boc 1979)

EXHIBIT NO.20 Western end of

Grand Lalce and

. City ofCelina

(bec.9979)



GXHtBIT N6. 22 ChiclcaMiw ;xoel:

wiading lhvounL

prime tariniand.

Lakc ie•mn, the

horizon. {L1uc. 1079)

Waurt action and

shallow Iake areas

on nnPth shore,

Vicinity of

HofidaY P, rk.

(Rec.:9tl78) ...



EXHIBIT NO.2A Southwest corner

of lake at mouth

of Caldwater

Creuk.

(Pee,19791

fiXHiBIT NO. 23 Windy f oint Pier

and Recreatiop ^ ^ .

pPea.(Dec:^t979)



EXHII3IT }VO. Z5 View of Mercut Cuunft' Jrtlutariounl t',e{u9u, Rnuu• 70'd in

{orugrouna, Nontrzutn's HaY in bmdcground. {!}¢c. ?5701

1 -.113I i NO. 26 Cbivl:n:. v., L^ iLrotrf{i priml. npriculttunt land

sout^i c, t6n lalae. l akc ou thr h.:rism. {C+m:. 7971:)



EXHIBIT NO. 27 Nmuth ni Co{dvudeer Creel: ai soutim'esS eornerot Islce.

Sadi^.teni inPU'. tn tite laiw. i6ec.'i4iik)

EXHIBIT NO. ZC 8aaci, t+t Statr. f'ari: otr norYh slwre silowin9liood esample

nf prqtoctian irorn w.vo actiicrn. 0n.^,. 3E7Eti



EXHI6IY Nv. 2S Soutt: 5hure development: (I40urrnn(n hnad, [tayview) anti

aQjaceq. apricultm'aI tuncls. (9ac. 3L'78i

EXFt161Y NO. 30 Wusten: Etn6ani:menE. C1e9nz, ilhita,.r, tuP nn2 pu(dic: land

devalupment in Inwei left epmel. (Uee. 1E1781
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IN THE SUPREME COURT OF OITIO

STATE EX REL. WAA'NE'I'. DONER.
et al., -

v

Relators,

Case No. 2009-1292

Original Action in Mandamns

SEAN D. LOGAN. Director, Ohio
Departmenf of Natural Resources, et al.,

STATE OF OHIO

COUNTY OFFRANItiI.IN

1
} ss^.

My riame is Pressley L. Campbeit, Ph-D„ PE. I am over the age of 21, and I am

competent to make this afftdavit. The facts stated herein are within my personal larowledge and

arc true and correct. I state as folioNvs

1. I am a Registered Professional Engineer (PE) in the State of Ohio, No.56681. A

true and accurate copy of nry curriculum vitae is attached as Exhibit A.

2. 1 am in good standing witb the Ohio Statc Board of Registration for Professional

Engineers

3. I am a shareholder with Conestoga-Roves &-Associates in Baton Rouge,

Louisiana

4. I have evaluated the impact of the replacement in 1997 of a 39 4-foot spillway

with a.500-foot we.stern spillway at Grand Lake St. Marys on ilooding along the Beaver Creek

and its tributaries (hereafter refereed to as "Beaver Creek") and the Wabash River and its

Respondents.

AFFIDAVIT OF PRESSLEY L. t'AMPBELL Ph.D., PE
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tributaries from its confluence with the Beaver Creek to the Indiana state tine (ircreaftcr referrei)

to as ttic "Wabash-Mercer Count_v').

5. My anaiysis was completed using precipitation data obtained from the National

Ocearue & Athnospherrc Adtnmrstratton ("NC)AA"). I also used Grand Lake St. Marys' water

elevation data from 1927-2006 obtained from the Ohio Departrnent of Natural Resources

I "ODNR") and surveying records from the 7uly, 2003 storm event of Niercer Couuty Soil and

Water Conservation District and Merccr County Bngineer s Office.

6. In forming expert professional opimons, I rely on docutnents, rc°eords, and other

materials which are regularly relied upon by persons in my profession, including records on file

with federal, state and local agencies, sucli as NOAA, ODNR, and the Mercer County Soil aud

Water Conservation District and Mercer County F.ngineer's Oftice,

7. 1 analyzed all available rainfall records and storm event data from 1913 to 2006 to

determme the potential for lloodrng along the Beavcr and Wabash-Mercer County.

The lake elevation data detnonstrates that the 500-foot self-regulated spillway

completed in 1997 would have caused between 1914 and 1997, and now has since 1997,

repeatedlv caused frequent and severe flooding in the Beaver Creek, the Wabash-Mercer County

and the properlies in the vicinity of those two watenvays_ Sueh flooding would. not have

occurred had ODNR not replaced the 39.4-foot spillway with the 500-foot self r-eguhtted

spillway in 1997.

9, When a severe storni cvent occurs, rainfall causes the water in the Grand Lake St.

Marys to rise above the crest of the westem spillway.

10. When the storm event is sufficiently severe -- an event that has occurred on at

least sixteen occasions between 1913 and 2006, with seven of those occasions between 1997 and

DONO01159
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3006 -- the amount of water that enters Beaver Crcek over the 500-foot spillway ovenvhehns thc

Creek's carrying capacity and, consequently, ovenvhelms the Wabash-Mercer County s earrying

capacity- The overwhelming of these two watettivays' earrying capacities caused flooding on the

properties in tlreir vieiruty. -

11. In order to determine which historical storm events were "severc", it was

necessary to examine both precipitation data and corresponding streamflow information. The

precipitation data was obtained from seven NOAA meteorological stations within a 35-mile

radius of the western spillway; the streanrflow was derived #iom obtaining lakc-elevation data to

determine the stage-discharge relationship, e.g.. the height of water at a particular poittt along a

lake with the rate of water that will tlow past that point, i_e„ over the western spillway.

13. Uscng the historical lake elevation data provided by ODNR, I have calculated the

actual discharge ofwater that flowed (or would have flowed) over the 39.d-foot spillway and the

SOG-foot spillway respectively into the Beaver Creek and the Wabasli l^iercer Countybetcveen

April, 1927 aud Augnst, 2006. The results of the calculations are illustrated on Pigure 1,

attached as Exhibit B.

13 As demonstrated by Eshibit B, it rs highly unlihely, if not impossible, Relators'

property downstream of the 500-foot spillway and in the vicinity of the Beaver Creek and

Wabash-Mercer County would have flooded from Grand L.ake St. Marys if the 39.4-foot

spillway were still in place and ODNIt had engaged in the lake-level management practices it

Ibld prior to 1997.

1 14, Using the lake elevation data, this arralysis reveals that, had the ODNR-designed

500-foot spillway becn constructed 70 years earlier (in 1927), fr8een storrn events between 1927

and 2006 would have resulted in flow that exceeds the capacity of Beaver Creek and Wabaslr-
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Mercer County, resulting in flooding; an average of approximatelv oncc cverv five years.

Conversely, if the 39.4-foot spilhvay was in place and accompanying lake-levet managemertt

ODNR practiced pnor to 1997 were followed, only one stonn ,event tivould have caused the

discharga to overflow the banks of the Beaver Crcek and'4Vahash-Mcrc•er County

15. 1 also did an analysis of the lake levels from 1927 tbrough 1997 - when ODNiL

ceased managing lake levels - and 1997 tltrough 2006, when ODNR chose not to manage lake-

levels. '1'he results in table forna are attaehed as Exhibit C. The restilts folIaNv:

a. Since 1997, 73.3 percent of the darly measurements taken reflect lake elevations

above 870.6 feet rnsl (mean sea level), the elevation at which water overflows the spillway and

enters into the Beavcr Creek. 13efore 1997. the lake elevation was above 870.6 feet for only 31.4

percent of the measurements.

b. Since 1997, 26.3 percent of the daily measurements collected reflect lake

elevatioas above 871.5 feet msl, the elevation at whicb water overflows tlie entire 500-foot

length of tlre spillway. Before 1997, the lake elevation was above 871.5 feet for only 2.4 percent

of the measurements.

16. Based on the data above, since the constructton of the 500-foot sptlhvay in 1997

and ODNR's abandonment of prior lake-level management praetices, the take elevations of

Urand Lake St. Marys are consistently bigher than prior to 1997. When the lake elevation is

above 870.6 feet tnsl, water is discharging iato Beaver Creek. If the lake is at or above that

elevation when a stonn event occurs, the storm is more lilcely to cause tlooding outside the baril:s

of Beaver Creek and Wahash-Mercer County regardless of the severity of the events; and the

btgher the lake elevation at the onset of the storm event, the rnore extensive the flood irnpact
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17. Since 1.997. the combination of the 500-foot spillway and QDNR's Iake-level

nranagenient policies, describcd more firlly below, has substantially increased the risk of

flooding for downstream property own.ers -- a risk that has become a reality repeatedly since

1997

18. The fact that the 500-foot spillway discharges a substantially larger quantity of

watcr into the Beaver Creek and the Wabash-lbiercer County than the 39.4-foot spillwayhas

resulted in flooding of dorvnstream properties inthe ricinity of Beaver Creek and W abaslr

Mercer County.

19 During severe storm events, the water that discharges into the Beaver Creek and

Wabash-Mercer County has the potential to be moving at high velocities and can overflow the

banks at a significant depth. These two factors threaten buman activity in the vicinity of Beaver

Creek and Wabash-Mercer County dawnstxeam of the sptlhvay.

20. The freiluent and severe flooding caused by the 500-foot spilhvay was and is a

neeessary consequence of the construction and installation of that spillway.

ODNR has beeri and is able to mitigate the effect of severe precipitation events by

3naintairung the Grand Lake St. Marys' elevation water level at less than the crest hctght of the

westem spillway, thus sncreasnig the Lake's storage capacity. When severe storms occnr the

Grand Lake St. Marys would be able to store a signifrcant volume of inflow therefore decreasing

the flow to the Beaver Creek over the western spillway and preventing or minimizing flooding.

O17NR. has refused, and to niy knowledge, continues to refiise to take such steps, rather, electing

to treat the Grand Lake St. Marys as a self-regulated lake.

Another option availatde to ODNIt is to develop additional outlet charmels

located on the Grand Lake St. Marys to diveat same portion of the water that flows into the lake,
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Diversion of some of the water away froni the western spillway would prevent excess amounts

of water from flownxg mto Beaver Creek, A possible diversiou location is Coldwater Creek.

23. ODNR could also construcl an emergency spillway. The current western spillway

could he used to pass nornial intlows, while an emergency spillway could be constructed-that

would be designed to engage during large flood events. The emergency spillway would act to

discharge the additional fldws-

An eastera otrtlet stiucture on Grand Lake St. Marys exists. It discharges into a

feeder canal, which flows into the St. Marys River. However, because of its size and design,

only very minimal disclrarges from Graaid Lake St. Marys into the canal can occur. ODNR could

modify the eastern outlet and its accompanying canal to provide an east/west split of the

discharge of overflow from Grand Lake St: Marys, which would decrease the outtlows tn Beaver

Creek and Wabash-Mercer Cotmty. In my professional opinion, tbis option would safely handle

the probable maximum flood such that the embankments of the Grand Lake St. Iviarys' dam

would not overtop.

25_ It is clearly foreseeable that severe and frequ t flooding will continue. By .

choosing not to manage Grand Lake St. M:nys' lakc-levels, ODNR will cause further

downstream flooding over the banks of the Beaver Creek and Wabash-Mercer County during

severe storm events.

26. 1 have reviewed correspondence (true and accurate copies of which are attached

as Exliibit D) that ODNR received in 1991-1992 prior to the constructlon of the 500-foot

spillway froin the corrununity and fiom Mercer County Soil and Water Conservation District an.d

Mercer County Engineer's Office warning that the 500-foot spillway wonld cause flooding

DOP1001163
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dolvnstream in the Beaver Creek aud Wabash-Mercer County. Thus, the tlooding caused by the

504-foot sptlhvay was foreseeable to ODNR when it built that spillway.

27. From my review of materials, I understand that the westeLn spillway is used by

ODNR. to preveirt the flooding over the ernbank-ment that setves as the Grand Lake St, Marys'

western shoreline. However, the public use that the western spitlway serves has caused, imd

continues to cause, frequent and severe flooding downstream of the Grand Luke.

F{Jli'1'jIE1t AFFIAPP.1' SAYFTII NAUf.IIT.

Swoni to in my presence and subscribed before me

{

Ph.Da PE

1t^
ay of September, 2009.

se' 5ec0ort 147 03 R.G-
= My Gommission Has No ExptaBon
= NotaryW^kllc,Staleot0hb

.tOSEPH R. AM1i[iER
/1{(plTey.ltrBW
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PItESSLEY L. CAMPBELL, Px.ll, P.F.

EDiSCAT1ON

B.S, Civil Engmeering, Carnegie-Mellon Llnivcrsity,1967

M.S. Civil Engineering, Carnegie-Mellon University, '1969

I'h.D_ Civil Engineering, Carnegie-A4ellon University, l!Y73

EMI'LOYMENT

14^ 9- . Project Manager/l:hareholder
Present Conestoga-Rovers & Associates, Baton Rouge, LA

1997-95 Project Coordinator, CRA. Services {fnrurerly G&E F.ngmeermg) Baton Rouge, LA

1993-97 Director of Enguieermg, Advanced Pollution Technologists. Ltd.. South Bend. TN

1989-93 Director of Major Projects, rT Corporation, Chicago, IL ,

1984-89 Regionat Tectuiicai IVfanager, IT Corporation/D'Appolonia, Baton Ronge, LA

1951-84 Group Project Itilanager, J)'Appolonia, LA

1o79-81 Senior Liaison Engineer, L^'Appoloma, New Orleans, LA

1977-79 Project SupervtSor, D'Appolorna, Prttsl+urgh. PA

197o-77 Project Engineer, GAI Consultants. Pitishurgh, PA

1973-7 6 P-roject Supervisor, P'Appolania, Pittsburgh, PA

1969-72 Commissioned Officer, National Oceanic and Atmospheric Administration, Norfolt., VA

LIClN9E/AFFILIATIC)NS

Licensed Professional Engi.neer: TN #101880, I.A #19704, A'LS #8842, AR #5772, IN #6090019I,

AL nI3.10, OK #13887, TX #76931, IL #6^045,I95, MI #6.^.010NC #7^373, SC #17 67,#BV #t^09^ I^I1and3E,
_9-I^_, I^S #1DOtN„FL #36327, Kl' #10461, MO #E._e ^11-I, IA #1 .

WV #014983
American Society of Civil Enginecrs

National Society of Professional Engineers

National Association of Corrosion Engmeer's

Societ3, of Petroleum Lngineers

h.iternationat Society of Envirorrmentat Forensics

National Academy of Forensic Engineers

j\.ql'yj cnstaRl2pility COnmlittee

PROFILE OF T'ROFESSIONAL ACIIVMES

L7r, Campbell has more than 20 y'ears of e%perience in mulhple states completing multi-discrpJinary

projects in hazardous waste management, solid waste disposa3, enghieering design, hydrogeology, water

resources, hydrology, corrosion, rislc assessment, corustruction, and Client-Agency interface.
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P1YkSST.EY L. CAMPBELL

Dr. Campbell is a hasardous Yvaste lecivrer and has given seminars at local, regional, national, and
international conferences. The majority ofhis experience in the hazardous waste managentent field li.as
involved collection of data, design of site remediation, coordination cvitli Agencies and Clients,
construction oversight. and project documentation. The range of project types are civil work.s and
hydrologie based and extend to landfrll and closure desrbm, mme spoil managemeni, groundwater
treatment, cutoff wall and leachate collechon systems, biotreatment, building clecontaminatron, watershed

analysis, and audits for corporate acquisitions and property transfers.

Dr. CampbcIl has directed significant groundtivater, soil, and surface ceater projects, including
sophisticated groundwater computer models, recovery of groturdu ater and Deuse Non-Aqueous Phase
Liquids iDNAPIs), sophisticated suii and groundwater interaction investigations including fate and
transport of constituents, corrosion engineering studies, aerial mapping, drilling, perniitting, geotechnical
engineering evaluations, workmgwith on-site operations personnel to implement engineering
recomme_ndatxoaxs, aqurfer r!cl, assessment, slurry trench cotztruction, state-of-tlte`artvault landfill
designs, and indoor air quality assessments. Most projects included the development of comprehensive
rvork plans wiih sampl'ntg and analysis plans, quafily assurance project plans, ltealth and safety plans,
and subcontractor plans, Dr. Campbell, as an officer of the IT Corporation frequently, prepared

subce7ntracls iticluditig scope, oversight, and reimbursement

A summary of project experience follows:

Iii{rirologij trnd Iiudi-rnilic I'rojccts

. Completed an evaluation of the potential surface rvater impact of a rclease from a faciflty in the
Atchafalava Basrrr. Work included evaluation of EPA and LDEQ models, development of an

independent model and reporting to counsel

+ Completed an evaIuation of the flood events near Baraboo, bVisconsin, for an industrial facility.
Reviewed flood analyses completed by the Federal Emergencv &lanagement Administration (1-TIVIA)
and local commumttes = Recommendations included praetical, flood ehannel modifications (at the
facrlrty), and early warnrng mndels to reduce the potential adverse fmanczal impact caused by future

flood events

• Completed an evaluation of ttte razrSall, runoff, and sediment discharge for a watershed near
Asheville, North Carolina. Workmcluded evaluation of analyses completed by others,
implementation of computer models, cost estimation, and site modifications to mutimize impact to

ihe site. Work involves potent al litigation and is attorney-client confidential

• Completed a probable maximum flood and probable ma-ximuon precipitation evaluation of the
Missouri River at Omaha, Nebraska for licensure of a nuclear power pl.ant site. Work incladed
comprehensive evaluation of the watershed, unit hydrographs, precipitation records, and
optimization consistent with the flood study reduu-enlents 9f the Nuclear Regulatory Commission

• Completed an evahiation of the Delarvare River near Philadelplva. Work r`ncluded a comprehensive
review of the flood stndv completed by the National Flood Insurance Program (NFfP) and submittal

of hydrelogic and. Ixydraullc analyses that accompanied a submittal of a challenge to the sttidy. As a
result, the NFIP lowered the 70(1-year flood plain elevation at the fadlitv in question that resulted in a

multimiIIion dollar savmgs

r Completed evaluahon of four dam sites in Pennsylvania and West Virginia to evaluate tlte hydrauhc
suitability to withstand probable niax*mum flood events pursuant to dam safety atralyses Work tvas

consistent svitlt federal standards

^ DON001167
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PRESSLEY L. ('-E1NfPSELL

De stgn, ls rtguteetYng
Design engineer and overstght engineer for the construchon of slnrry ivalla at 11 facilities in the Gulf
Coast Region includmg the following Louisiana locations: Baton Rouge, Napoleonville, Ltvmgston,
Uncle Sam, and St" Francisville. T11e }nujects hroolvedItazardous and non-hazardous waste sites;
federal, state, atid.local regulations; and diverse leachates and groundwater conditiwas. The size of
the sltixry walls ranged froni depths of 1:. feet to 70 feet and lengths of several hundred feet to over
10,000 feet and backfill.s ranged from soil/bentonite to cement/bentonfte mixtures. The majority of
the applications were to affect groundwater containment to reduce potential long-term liabilities

• Design of dosure of two solid waste (nomhazardous material) iandfills at industrial sites in
Louisiana. Work iitcluded collection of soil attdgroundwater samples, alternative evaluation,
collection of design data, engineering design includ'utg drawurgs and speciiticNiions, conshvction

oversight, and subnuttal of documentatton to regulatory agencies

• Design and agency conniirtatioit of a site investigation inclnding surface runoff, soiI. groundwater,
and petroleum hydrocat'bon at the former Glesting#tottse facih.ty on Clwctaw Llrtve in Baton Rouge,
Louisiana. A groundwater recovery prograni was developed and rmplemented to recover
non-aqueous phased liquids (NAPL) that contained substantial concentrations of pwlyciilorinated
biphenyls (PCl3s). A design that removed soil impaired with PCBs and backfill was intplemented.
The work included the design and ccnvstruction oversight of 500 feet of 8-foot diameter reinforced
concrete pipe (RCP) to alIow storm water to be conveyed in an existing ditch near the property
boundarv. All work was completed successfullv aud closure approved by environmental agencies

with jurisdiction

• Design of the closure of a solid waste management facilitv in northern Indiana in accordancn-with
regulatory requirements. Design included colleciion of design data, slurrv wall, synthetic liner cap,
groundwater recovery system, drawrngs, specifieations, construcfiott ovetsight and sutimittal of
documentation to agencies A portton of the cap and siurry wall extended beneath a butldtttg and

railroad yard that presented unique engineering atul construction criteria

® 1-Sesign engmeer for two hazardous waste IandfrlLc and revaewstg eng neer for the design and
construction of four solid waste landfills in the Gulf Coast regton Work included enguteermg design,
tIraivings, and specifications; construction oversigltt; and permit apphcations to regulatory agencies

• Design of containment and groundwater recovery, treatment and dtscharge system at a 17-acre site
under the jurisdiction of a U.S. EPA Region 5-106 Ordet'. The site is in northerct hidiana and the
work is funded by a group of respondent PRPs. The constituents of concern include oils, soivents,
and heavy metals. Spedal features involved in the project included wetlands mitigation, slurry wall
design, recovexy and recharge wells, NI'DES permitt9ng, biological treatment of grotmdwater, carbon
treatmettt, and air yuality permitting. Engineeriug design included drawings and specifications

• Design of investigation plans, collection of needed data, design of overali sdte demolition plan iit tite

for±ner Godchaux-Ileridersou sugar refinery in LaPlace, Lottisiana, for the Port of Soutlt Louisiana.

Work included preparation of reinediation demolition bid packages for numerous buildings (one
building was 12 stories tvtth galbectos-sheet evtertor), water treatm.ent faciltties, two smoke stacks
(205 and 255 feet tall), boilers, and related structures mcludmg disposttion of asbestos-conWmtng
materials, PCB-laden transformers and ballasts, fluorescent light bulbs, mercury, arid other chemicals
and construction debris, recycle of all material possible, coiutruction ovetsight and documentation of
activities. Additional related work included administrative sabmittals to obtain brownfield funds,
public relations plan, OSHA compliance, explosive demolition plan, and design of scaffold systems

. Fifteen to twerty on-site remediations involving sludge and drum handling, and design oversight

and documentation of construction

( pON00116$
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n i lsincluding design/construction of new poaids/ladflFive on-silc projects•
engineer og, artdhds,

• R ateotrndlt a^te disposali environmental baseline and impact r brine pqiids,

flood/cltannel in+provements
. Design of corrosion control prote-ctive measures including intplen'entation of corrective actions at five

Strategic Petroleum Reserve {SFR} sites in Louisiana and Texas for brine coltection, pumping and
transport. Wprl, included collection of representative samples, evalaation of extent and impact
caused by corrosion, evaluation of alternative remedies. and oversight of selected remedy to reduce

corrosmn substantially
• Design of a groundwater pump and trealmentsystem for several sites impacted by BTEX

compounds The sites nse extrackton welis, air stripper treatntent, soil vapor extraction, and

remlectton wells of peruutted effluent f

• Desrgn, constrnctton oversight and operational monetormg of a vapor eatractronn^Ltto the vad ^l
industrial sites in Indiana,lllfnoiS, and Mrchrgart 'rhe release of orgacuc comp _

z.one in sballoiv soils is being effectively remediated

• Design of an air sparge and soit vapor extraction system for a site nt south centr^7 Mrchrgan that
exhibited groundwater impairruent due to the presence of chlorinated solvent compounds

CERCLA aied Innciive 5etes
Dr. Campbell has managed several Comprehensive Environmental Response, Compensation, and
Liability Act(CL'RCLA) Superfund projects and amn^ustrative orders. He has managed act vit} t^+thbi

remedial invest-igation, feasibility study, risk assessment, remedial design and remedial actionphases

with CERCLA: A list of ekample projects foflows.
project Director of RI, risk assecsment FS, RD, and RA at Loui,siana's No.1 Superfund site, Old fnger.
This site proceeded through the Superfund process from discovery until site restoration from 1983 to

20(y4, It was of the boremediatfmt sites in Superf +nd Th ^lic lison,ent documenta#iun,
negotiation, contract administration, health and safety gneet$ng
and desrgn of site romediatron necludmg on-stte land treatment cells designed coxvs9stent with

bazardous waste landfill cell requtre.zner+ts and groundwater p+mp and treatment

Project Manager for one or more E1,1-6, Rtl, or RA tasks at the following CL'RCLA sites;

- Petro 1'rocessms, Inc., Baton ltouge, LA

- Bayou Bonfouca, SlideII, LA

- C_leve Reber, Ceismar, LA
- Louisiana Army Ammirnitions Plant: Minden. LA

- Bayou Sorrell, Plaquenune, LA
liardage/Criner, A4cClain County, OK

Accordingly, Dr. Cau+pbeII is knotvledgeable with pertinent CERCLA guidance documents

Project manager for the Star Lake Canal Superfund Site in I'ort Neches, Texas Asst.stance rn the
preparaton of the Tier 1 Remedial Investigation (RI) work plan including the sample and analysis
plart (SAP) and quaiity assurance project plan (twAi P). hianagernent of a comprehensive field team
aatd field effort duruig completion of theTier 1 RL field worl,• Review of site data including the
evaluation of sediments and surface water in a tidally influence coasta environment, Preparation
and submittal of the draft "frer I RI Report and revised draft Tier 1 RI Report. Preparation of a draft
Tier 2 Rl worh plan and complehon of comprehensrve meetings with representatives of the USEI'A.

Texas Commission on 13jtvironmental Qaahty, National Oceanic and Atmosphene Adnunistration,
US. Fish and Wildtife, Tecas f)epartnient of Pislr and Wildlife, and nnmerous ottier agencies The

CONEST'OGA-ROVERS & A_`bOCiP`TE`'
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PRESSLEY L. CAMPBBt1

primary topics of the cvork included hunian health risk assessmenG ecological risk assessment and

evaluation of potential remedial alternatives

• Project manager for the plugging and abandonment of over 133 srells at the Tar Creek Superfund Site
in Ottawa County, Ol,tahoma. 'i'he work was authorii.ed by a Itecord of Decision (ROD) for Operable
Unit Number 1 (OtJI) that induded aciions to elimatate acid mine drainage and protect eitiz,ciis from
the impact of mining tvaste over an approximately 40-square ntile area in southwestern Miscouri,
soutlreastern Kansas and northeastern Oklahoma. The Tar Creek situ includes the Old Picher Pield
lead and zmc munng area Underground mining usutg the room-and-pillar method began in the
1890s and ended in the early 1970s As water entered the abaiidoned nune workings, thereaction
zvith etposcd formations cansed acid mine drauiage with high concentrations of metals with
discharges to the surface via s}rrings, bureholes, and shafts. The area has over 800 acres of fleatation

ponds ana over 75 million tons of cliat above grade: Tar Cseek was previously rankexi No, I oxi the

National I'riorities List of CERCLA sites. OIJl induded design and construction of diversion canals

to direct surface runoff along controlied pathways rather than through mirdng wastes and plugging
and abandonment of wells so that groundwater would not impact the underlying Poubidouti aquifer,

the priu,ary drinking water source for the area Dr Campbell attended nnmerous public meetings

and presented progress reports Wark mcluded dad.y supervzszon of the well abandonment

• ProlectManager for the Nu th Avenue Superfund Sitx in Gary, Indiana in USEPA Region 5. The
wor3. included collection ef over 300 soil and groundivater samples with the field team in Level B
personal protective equipment; sample analysis mcludmg data validation; remedial investig-ahon
report including risk assessment, feasibility study, remedial design of a soil bentonite slurry wall and

related site remecliai action

. Design of containment and groundtvater recovery, treafiinent, arid discharge system at a 7-acrn site
known as the Goose Farm Superfund site in U.S. F.PA Region 2, New Jersey. The site is funded by
Potentially Responsible Parties (PRPs) and involved volatile and scmivolatile organic cnnstituents-
Special features nnvolved groundwater modeling, design of sluny rvall cap, infiltration trenches,

recovery wells. air stripper, fume incinerator, and carbon treatment

. Review of the remedial design of a Comprehensive &nvironniental Response, Conipensation, and
Liability Act (CERCY.A) site withur US,13PA Region 5 and within the jurisdiction of the Illinois
Envrrnnmental Protection Agency (JEPA). The site remedv involved the deanup of chlorinated
organics and their transformation compounds m soils and gronndwater. The proposed remedy used
a series of off-site recovery wells, an'strrpper, carbon adsorptron, and mfiltratron at a cost of about

^l million. A significantly less expensive alternative was proposed and miplemvnted

. Completion of Risk Assessment and Feasrbilrty Studres for a 1,f,00-acre Army site near St Louis,
Missouri. 17ie ivark was done in accordance witk CP,RCLA and SARA crrtena and the constatnents of

concern iixe nitroaromic and lead compounds in soils and groundivater

. Project Director for th+o Superfund sites rvithin USEPA Region 6 under the Superfund Arnendinent
Reauthorization Act (SARA) itivolviitg the tecbnical and-legal.regulatory issues pertaining-to volume,

tomcity, and mobility of contaminants and site remedial actions

. Evaluation of the potential impact of facilities within a former topping plant that included tank farms,
pipelines, and related facilities. Managed all work that has encouipassed several years of effort and
nicludes the preparation of worl. plans, collectinn of data, and submittal of documents consistent ivith
Louisiana RECAP requiremeints, Based on the site investigation and successful risk evaluation, over
90 percent of the site has been released from additional investigation and 4 areas remain as Areas of

Investigation (AOts)

e Dr. Campimll completed an evaluatton of the threat of a release to navigable waiers, including a
deterinination of the potential existence of navigable waters m tl?e vrcriuty of the Muslow 20 Tarilc
BatterY located within the Caddo Pine Island Oil and Gas Field, Caddo I'arish, i.ouisrana •1"he site is
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approximately 28.7 siream miles from the Red Kiver. The Muslow Site consisted of a tank battery, an

oil/ivater separator,19 production pitc, and 17 abandoned/ orphaned wells. The Coast Guard anct
EPA completed a removal action and the basis for the action was a determination that the conditions

at the Site posed a substantial threat of a release to the environment. The Oil Pollution Act of 1990,
authorizes the appropriate agency to take aclions at locations that present iniminent and substantial
danger to the envtronment, as a result of a discharge of oyl into "uavtgable waters" Dr, Campbell
demonstrated that the unnamed tnbutary located appro4unately 3,000 feet south of the Site L not a
contiguousbody of water and is instead designated as an intermittent stream. Researctr dtd not
reveal any data that indicated that the intermittentstream was ever used for commerce

Project Director of a Consent Order from U.S. EPA Region 6, requiring implementation of project
tasks iiicluding Agency negotiations, remedial investigation, detailed analysis of alternatives, design
and construction management, and closures for 17 solid waste management units (SWMIIsj+ The

work resulted in budgeted e),penditures exceeding $50 million. The RCRA-driven project

encompassed 10 yemx of site activitv

Grourxltvater Prajects
• Project Coordinator for a site assessment of a commercial property in southern Louisiana with impact

by perchloroethylene trr -180 feet depth, The site received regulatory and legal assessment in the

development of alternative action plans

• Development of a groundwater recovery program for a site inhortfiern Indiana involving DNAI'Ls
and Floating Non-Aqueous Phased Liquids (FNAPLs). A recovery program was successful in

DNAPL recovery
. Project Director of several investigations and remediations involving DNAI'Ls encountered in the

suhsurface at deptlu tn 200 feet t)r. Campbell has autbored teclurical publications and niade

presentations at semtnars m thvs area of specialized eN, pertise

. Completecl Under•ground Injection Control (UIC) projects for sites in I.ouisiana, Arkansas, and'fexas

consistent witlt state and OSEPA regulations and permit requiremenls

. Developmentatrd oversigltt of over 20 groundwater monitoring plans

. Conducted and completed eight groundwater migaation investigations with aquifer rislc assessments,
fncluding constituent computer modeling, technical representative for the nation's largest abandoned
hazardous waste scte, and expert teshmony in htigation cases Most- work routinely required frequent

Client and Agency hatson
. Completed evaluatimi of the grourtdivater at several sites wbich resulted in pursuit of natural

attenuation with moniterrng as an alternatrve
• Completed an evaluatron of a groundwater punlp and treat project with 20 years of operational data

Prepared a comprelienstve analysL^ report that was accepted by the EPA and state agencies for
reduction and cessation of pumping. The primary constituent of concern was trrchloroethylene

• Completed a comprehensive gretindwater model for a portion of the Red River Waterway watershed
-for [ite U.S. A rmp Corps nf Engineers, New Carleans District, for the design of ftve locl.s and dams

'11te objecfive of the model was to define the impact (if axiy) of the locks and dams (pools) on the
sballow groundwatex table including the potential impact that the groundcvater may have on the soil

stability and agriculture near the waterway

• I'toject manager in support of litigation to defend industrial operations for 25-year duration site
activity with dominantly potential graundwater impact, work included evaluation of activities on
ground surface thaf may have impacted tile subsurface including. leadung of salt caverns, brine
ponds, surface water drainage, effectiveness of soil bentonite sl.urrv ivalls, electromagnetic si.irvev
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interpretation, groundwater pump treatment, and evaluation of invesligation collected data including

Cone I'enetrometer Test ing

Cotupliancel Perptitting

• Provides Professional F.ngineer (PL') review of permit applications for National Pollutant Discharge

Elhttination Svstem (NPDES); Publiciy OwnedTreatment Work (POTW) discliarge permits,

Stormwater Pollution Prevention Plan (SWPPP) petmits; Spi11 Prevention. Control: and

Countermeasures (SPC_C) permits; and ereston and sedun^nt control plans

• Provides PE review of permit applicataons for Comprehensive Nuhient Managenrent Plans
(CNMp-s)

for agrtcultttral factlrtaes throughout the Midwest and South

• Providea PE review of permct applications for U S Army Corps of Engineers (USACE) Wetiands

Sechon 404 penruts

. Pr'ovndes PE review of permrt applications for remedial designs ur accordance
with CERCLA. RCRA,

and state programs mclndmg waste muumszation plans Sucli permits frequently mclude an air

permit application or verification of compiiance with air quahtp regulations

• Prepared a Reseurce Conservation Recovery Act (ItC12A) Facrlrty Iuvestrgauon work plan for a major

chemical facihtg in northern Ohio that was under theluresdretron of the Oluo Environmental

Protection Agency (OEPA), U.S. EPA Region 5 and the Nuclear Regtilatary Commission (NRC)- The

ItPI rvork plan was implemented and resttlted in several additional activities that included a

corrective msasure stndy {CIv1S) and closure of solid waste management urtits (SWI49Us) on-sitc in.

accordance with USEPA and the NRC using IOCFR Pazt20.2002. The sample collection and

laboratory analysis plans were inclnded iu the Qttalit_y As.surartce Project I'lan (QAPP) consistent with

FPA and NRC standards arid met altt?uality Assurance/Qurlity Controt (QA/QC) requirements of

NRC and EPA '11te design and constructron of a RCRA- on-site landfill cell were consistent with aIl

EPA RCRA a'iteria.
The desrgn served as the basv to aLtow authorization of lhe on-site cell to be used

fur placement of materials that contained concentrations of uramum wrtlun accepted regnlatory lunits

PropertyTrntesferProjects
Property acquisition analvses at multiple facilitV locations for five major corporati ons. Nearly all of
the facthttes had RCRA permits or were applying for RClt.el perntits at various waste management
unrts- The work at more than 50 RCRA-regulated facilities involved tlre preparation of project
planning documents, the execution nf field work, tmalytical testing, data evaluation, estmtatron of
potenlial.remediation costs, and completion of compliance review opinions The work was

completed on a rush basis due to schedule requirements

. Site and building decontamirtation- Removal of drums, contannnated seils, asbestos, biologic wastes,

' stacks, siding, fottndations arid piping, razing of several structures consistent with Agency

requirements
• Development of remediation plan for a major paintmaitufacturing plant, Agency liaison for a

Consent Order, and coordination uf building decontamination including razing of structures, asbestos

cleanup,tauks. atd associaled debris

• Completed severai Phase I/Phase II environmentaI site assessments and compliance audits in

accordance rvith ASPlvf standards

Nfttrc aud Itfnte Ta:Iittg Related Projeets

. I'romoted, plaruied, supervised, completed, and reported on over 2_0 projects in mine tailings disposal
and water resource investigations. Aspects of work inc.luded sophisticated subsurface, field and
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laboratory investigations, slope stability analyses using computer methods, ma3immn probable flood
studies, hydrogeology, seepage, and spiliway designs: erosion control; and wastewater treatment

designs. )iach project included field implementation of designed remedies and frequent Client and

Agency liaison

• Completed hydrology arrd hydraulic design of spillways. chamteLs and related appurtenances for

over 15 coal refuse disposal facrhties m Pemisylvanrua, West Vrrguua, Vtrgmra, Tennessee, Kentucky.

and Qhro All facrlrhes were designed to withstand 40 percent of the prubable maximum flood

consistent with federal and state requirements

• Completed site assessment and evaluation of potential unpact to surface water and groundwater by a
release of about 250 milliQn gallons of coal slusry from a mirdng operation in Appatachia. Work
iutctuded collection of data, development of sampling azid analysaa plans, coorcl'uration with
numerous regulatory agencies, the public, and developmentof a dowmstream watcr user forecast or

notification program, including streainfloiv and sediinent tr
ransport analyses. The aeanate forecast

model resultcd in savings to downstream water users of several millions of dollars

• Completed an evaluation of the generation of add rock drainage (ARD) at a large highty-publicized

gold miue in Colorado that is under the jurisd"zetion of Ch_TC7.A. Work was completed on bebalf of a

law firm in supporl of litigation. 77i.e work included evaluation of historical production of Altl) and

potenteal addrtion of ARD ac caused by muung operations durm g the 1980s

• Completed mining and mine plan investigations for ore reserves in the western US. that included
precious nietals, ore reserve aad environmental studies; completed mmrng plans for coal reserves in
4yyoming,lllinois, Incl'aana, Ohio, and Pennsylvanra that nnplemented a decision tree maL*ir method
of selection of reserves, below ground azid near surface, ore management facilities plannmg,
transportation and delivery of product to market. Work in the western U.S. included substantial

environmental clraracterication work to mcet federal standards

Dcroateringand Grouridwnter Coritrol

• P-roiect engineer for the design and implenientation of a dewatcring project to dewater a 10-ft
diameter tunnel; 80 feet below grade with the static groundwater depth 30 feet below grade and
underlying bedrock. approximately 10 feet deeper than the tunnel invertelevation. "1"he length of the

[vnnel was nrore t-han 10,000 feet and the number of wells was approximately 1,000 ( ali wells were

not required to be pumped sunultaneously) The groundwater pump for dewatering was discharged
into the aquifer at a distance sufficaent so tlrat there was ne ampaument to the ongonig groundwater
effort. The tunneling project required approximately three years duration for construction and
periodic evaluation of clrariges in site conditions and pumpage requirements alung the tunnel

alignment
• Project engineer for the design and implementation of a denvatering project in southexn Louisiana to

dewater an excavation of deptli approximately 15 feetlielow geound surface immediately adjacent
the firewater storage pond o€the facility. The dewatering was accomplished tbrough the design-and
constraction af a sheet pile wall in combination with well points to depress the groundwater table to

allow stabilrty of the excavation beneath the groundwater table

• Prolect engmeer in southern Louisiana of a deivatering system usuig well points to e,c='-vate the
formdation f'or a landfill approvmately ] 5 feet below ground surface for a facilitv near New Orteans
and near the Mississippi Rrver The wellpoant dewatering system depressed the groundwater table to
allow safe construction without the use of structural barners for a duration of two years

• Projectengineer in southernLouis ana of a dewatermg system using well poinLe to excavate the

foundation for a large excavation to a depth of appro+cmoately 15 feet below ground surface for a

facility near New Orleans and near the Mississippi River. The wellpornt dewaterurg system depressed
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the groundwater table to allow safe constrnction witltout the use of structural barriers for a duration

of one vear

• Project engineer for the design of a ctewatering project for the eacavafion of a lock and dam along the
Tennessee Tombigbee Waterwav. The design iiivolved the use of wellpoint systemto depress the
gromtdwater table nearly 30 feet below its static elevaiion and maintained the drawdown for a petiod

of 2 years dru'iz+g constructhon

Cirrzl EngirreerutglGeotecFrrrical/PiLrateo+e

• Engineer of Record for over 950 structural assessments on behalf of insurance companies for
residential aird commerctal st-ructures rn Louisiana, ?vttss>_asrppt, Alabama, and Tcxas following
hurricanes Katrna and Ttrta Activitics mchtded site nuspecttons, evaluations and report preparation
The eml?hasxs of the scope of worl. was an estimate of wind and water damage, the potential cause of

damage and recommendation for xepair

• Geotechnrcal engineer of rccord i f the slope stability analyses, structural analyses, and submrttais to
Cook County, IIliiiois in the matier of evcavation of over'200,000 cubic yards of soil from the streets
and neighborhood of Barrie Park. The site was immediately adjaclAnt to an interstate hightivay, a
railroad, residences, utilities, h ciuding water, sewer, teleplxone, and interitet cable. All engirreering
was snbmitfed on behalf of Com.monwealth Edison to multiple organizations ta review to allow

verification that damage to the nearby facilities would not occur

• Completed investigation, analyses and documentation of potential damage caused by vibrations as
the result of pile driving near construction of substantial buildings in Shreveport. i.anisiana. Work
mcluded assessment of subsurface geotechntcal condttions, review and analysis of cnmpxehensive
vibration measurement records, uzcpectrnn of utthttes, mcludmg large diameter buried storm sewer,

evaluation of soil settlement, retaxnrng walls, and building dt.stress

• Completed itispectxon, analyses and documentatxon of potential damage caused by vxbrattrons to eight
residences ncar Lrvonra, Loucsrana, as the result of an exldosron during drilling of a deep well Work

included inspection of residences, structurat evaluation of potential deflects, preparation of

remediation cost estimatcs and reporting to counsel. Work is underway

• C'um
mpleted 'uxspeetion, analyses artd documentation of potetilial dautage. to properties including

residences and retainzreg walls caused by vibrations near a highway construction site near New Iberia,
Loiiisiana. Vibrations were potentially caused by pile driving near a higlhway coxistruction site.

Work is underwav
Completed geotechnical evaluation of derailment site in northern Lottisiana ixtcluding analyses and
design of a sophisticated wa1I system to support railroad loading during excavation of soil. Work
was reviewed in detail by railroad and Louisiana Department of Transpoitation artd Development

(LDOTD) engineers to verify geotec:hnical and structuralintegrity

. Complete in.spectiom analyses and documentation of potential d'amage caused bv vibratioxis to
properties near the construction of a highway and bridge near Columbia. Louisiana. Work is

underway

e Evaluatton of cortstnrction dunng 1998 at the Louisiana Department of Wildlife and Fishuies fa:.'ibty

at Woodworth, Louisiana regarding 92 inxpoundments, sars, synthetrc Iiners, pumps, pipc:s,
racenaays, and appurtenances to estimate tixe cause for settlement, csacking, loss of watei•tight
integrity arui impairment. Additional facilities investigated included structures, parking areas,
restrooms, and visitor stations regardung earthwork, concrete, and steel construciion and quality.
Numerous soil, concrete and syntbetic liner samples were obtained, tested and evaluated by several
engineering specialists in an effort to reconcile poteutial differences in opinions
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• 13valuation of concrete at a facilitv oear Alexaridria, Louisiana to define altcrnative causes of an
incident that induded strengtlt, surface trealment. curing chenucals, temperature, and moisture and
tlte potentfal impairment to the performance characteristics WorT`nicluded a reasonably
comprehenszve review of Americal-i Concretelrnstttute (ACI) and Amerrca_n Standard for Testnig
Materials (AS7'M) for concrete. Site samples were obtained and tested by CRA and others

• Evaluatron of concrete at a construction site near I.afayette, Louisrana. Worl. u±cluded evaluation of
coiwvete batch design, delivery records, temperatnre, time, placenient teclmiques, water centent, and
related matters. The work included several site inspectlortis and review of concrete test records

completed by otliers

Risk tlssessnertts

• IIevelajrment of risk assessments in joint effort with toxicotogy experts for five sites to submit to

regulatory agencies regarding corrective action

• Completion of a Risk.-Based Corrective Action plan for a groundivater pump and treatment pro;ect
involving chloruiate,d solvents released in a high yield aquifer. Implementation of the pump and

treat has had substantial success during a 15 year pumping history

• Development of a risk assessment for an apartmerrtcwnplex near a site unpacted by chlorinated
solvents. Worked with toxuologv experts and Louisiana RECAP criteria including submittal to the
Louisiana Department of Environmeutal Quahty and Louisiana Deparhnent of Fleatth Services

. Review of project reports submitted iri accordance with the Risk Evaluation Corrective Action

Program for sites in Louisiana

TraY# Derailments

• I'roject]vlanager for the evaluation of subsurface impact as the resultof a train derailu ent near
Shrevepnrt, Louisiana, on Jtme 17, 2002 ApproYrmately 18,000 gallons of a naphtt?alene-based

solvent was spilled. T1ie extent of the free product plume was determined and three French dra'rns

were instaIled to collectthe LNAI'L. Sheet piling was installed and approximately 6,800 cnibic yards
of impacted soil tvcre removed, A risk assessment rvas conducted'v.i accordance %vith the Louisiana

1'.ECAF. The LDEQ issued site closure in less than one year of the derailment

• Project Manager for the evaluatfon of subsurface impact as the result of a train derailment ur
Livingston, Louisiana, on September 28,1982- Twen ty-seven of the 43 cars carried hazarilous cvaste,
One tank car contained percliloroethplene (PCE) that was lost during tlae detailment, A slurry walt,
recovery wells and a snmp recovery system were installed to recover the PCE from the subsurface.
T3ie extent of nnpact was determined and approx'unateSy 70,000 cubic yards of soil was removed

Groundwater pump and treatutent conturued for about 10 years

. TecluucaI support including engineering evaluations, cost analyses, and agency liaison for the
evaluation of subsurface mipact from a gasolme spti In ths. mid-1980s a trani struck a 5,000-gallon
gasolutie trucl. stalled on the tracks in Kenner, Louisiana. Due to the resulting gasoline spill and
imferno, nearby residents were evacuated,l7re subsequent amvestigation showed gasoline constituents
in sail and groundwater ta depths of 20 feet beIow grade. The LDFQ touk action zvith the transporter

and eventualty restored the site flvough the inactive and abandoned site division

. Teclmical support including engineeriug evaluations, cost analyses, and agcncy liaison for the
evaluation (if suhsurface impact after a train derailnoent, On August 14, 2003, a train deraihnent
occurred that consisted of 136 railcars. Of the 33 cars remaining on site, four of the railcars had a
release of contents consisting of approximately 15 pounds of cyanuric acid crude, approxunately
20,000 gallons of petroleum oil, approximately 50 gallons of a liquid contauiing ethoxylate, and
approximately 40 gallons of creosote matenal The released materials were contaueed in the proximity
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of the deraibnent and did not enfe-r the surface wate;s of the State. ApprozSmatety d00 cubic yards af
impacted soil was excavated and removed frorn the site. Groundivater monitoring continues

3drnirristrnfive Order Work
• Developntent of Agency Cansent Order for dosure of over 20 rvaste management units at one sitc

including issues of solidification, chemic.al recavery, inci.aeration, on-site vauttiug, in-place closure,
groundwater control, treatmenl and disposal, and deep well injection

• Completion of four CERCLA Itemcdial Investigation/Feasibility Study (Rl/PS) investigations of

utajor abandoned sites

• Llevelopment of eight closure plans submitted for Agency review

[7n<Ietgrounel5torcigeTank filSTj Projects

• hfanagement of Eour xegionai contracts rvith major nil companies for defirutinn, Agency liaison, and
remediation of UST management. Worl<responsibilities included. safety, pl.utnumg, subcontracting,

drilling, sampling, testing. Agency liaison, and reporting

Agrorroruy ar:d Agricuttecrnl ProJects

• Cen?pleted courseworl and projects for provid'nig technical services to ihe United States Department
of Agriculture Natural Resources Con.servat!on Service m multiple states 'TypicaRy these evaluations
and desigrus include nutrient management planning, rainfall-runoff analyses and vegetation or

revegetation issues
• Completed four project:: at sites with the specific project obtectxve to resl:Dre vegetation The

constituent of concern was salt at each site

OtherProjertwEaPeriencc
. Project tnanager Eor a site evaluation of an industrial facility in 13aton 12ouge, Louisiana that

discovered concentrations of polychlorinated biplienyls (PCBs) in soils that exceeded the acoeptable
regulatory limit, 'f'he detection.s were encountered beneath concrete pavement, parking areas, and

dramage pathways. After an investigation a plan was prepared, approved by LDEQ and
nnplemented that involved xenioval and ofS-site disposition of concrete and soil, bacl.fill, and site

restoration. The rnvestrgation, closure and approval Fvere under the jurisdiction of LDEQ

• Project manager of an urvestigation of potential soil and groundwater inipact of a site 9n nortlrern
Louisiana m accordance with Louasrana RECt1I'requixements. Work required coordination with
regulatory agencies and a confidentral chent 7'he project area evaluated was several hundred acres
and included potential imt}act to residences, commercial bnildmgs, apartments, churclhes, pipelines,

and other facilities
• Project manager of site evaluation of detection of polychlorinated Lqphenyls (PC13s) m a transforruer

at an industrial facility near Houma, Louisiana. 'l'be transformer oil and carcass were tested and an
off-site disposition plan implemented that included incizierator of the PCB-irnpaired oil and landfill

disposal of the carnass,
• Project manager for an owner of 27 transformers that included testing, reporting, and off-site

disposition in accordance with applicable regnlatiatu of the oil and carcasses of the tr:msformer units,
Approximately 50 percent of the transfoxmers contained oil with concentrations of polychlorinated

biphenyls (PCI?s) that exceeded regulatory limits and required action

• Confidential Client Management. documentation, and disposition of destruction of 12 dnmis of
waste contaming 2,'3,7,9-tetradilorodibenzo-p-ctioxin (TCL)D) or dioxin, CAS No.174fi-01-b. Ilie
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project included characterization sampling and testing to defiue disposal issues, and search for
competent sites to complete tlie incineration of the solids. The activity incbided a comprehensive
review of U.S. and international packaging, transportation, and destruction of the drum
requirements. Dr. Campbell supervised staff to prepare incinerationspecifications, plan
transportation, accompanv and oversee the shipment by truck, rail and sea to the selected incinerator
site in Sweden Staff traveled to the rncinerator fac-ihty, oversaw the uicmeration and returned with

certificatton of destruction 'I'itie docunrentahon submitted te the cbent mcluded a comprehensive
chronological !og of activity, manifests, records, and photographic record Confidential Chent;

Location: Iltumois; Engineering fees: $35,000; Tofai cost: $150,000

• 1'roject nranager of site evaluation of detection of polychlorinated biphenyls (PLBs) in a transformer
atan industrial facility near Hounia, Louisiana. The transformer oil and carcass were tested and an
off-site disposition plan implemented that included incinerator of the PCB-iinpaired oil and landfill

disposal of the carcass.

. Project manager for an ocmer of 27 transformers that included testing, reporting, and off-site
disposition in accordance with applicable regulations of the oi.l and carcasses of the transformer nnits.
Approximatelv 50 percent of the transforiners contained oil with concentrations of polychlorinated

biphenyls (PCBs) that eaceeded regulatory limits aud required action

. Confidential Client. Dr, Carnpbell provided experttestiunony suppurt regarding lhe loss of iniegrity
to a benzene pipeline located in Geismar. Louisiana. Tlie benzene pipeline extended beneath a
hrghway and lost it is integrity as a result of corrosion Extensrve emergency response arid long-term
response were requrred to restcn'e the Site An evaluation was perforvred on the site and of nearby
pipelines to determine the potential cause of the failnre and the potential urierrelati.onshrp of tlie
surrounding pipelines tbat may have caused the pipeline failure and potential loss of the pipeline

integrity
• Project manager to evatuate aiid address the potential for stress corrosion cracking in an ethanol

pipeline near Arhngton, Teaas, It was anticipated that an existing 8-inch diameter undergrotind
pipeline constructed of carbon steel in about 1988 was to be used to transport the ethanol. '1'he
pipelbre was designed and constructed in 1A8g and was about 4,000 feet in length, Dr, CanipbelI
determured that the primary cause for concern for a pipeline in service tu carrV ethanol is the
"msydrous° characterishct3lat there n httle or no indication (or warning) of damage unlil a failure

occurs
• Prolect manager of an mvestsgation of the indoor air quality (IAQ) complaints at the Lafayette,

Louisiana airport Air Traffic Controller buildang Dr Campbell evahrated tlie history of "aslhmattc
c-onditions" experienced by worker's, the burldmg destgn, operation, and marrttenance, and tl}.e design,
operatian, and mairitenance of the HVAC system. The work included an evaluation of IAQ
circulation and building comfort as defined by air coniTallers. The investigation determined that the
I-1VAC sVstem was not operated with recommemied guidelines. A questionnaire ivas designed based

on interviewswith building user groups

• Project manager for the completion of secondary containment feasibility study and prelnninary
design for a pipeline terminal in Iefferson Countv, Texas. The pipeline tesminal consisted of eight
80,000 bairet abnveground storage tan.ks and as.^ociated station piping. Activities included
topographic survey review, release scenario evaluation, containmentvolume calculation,
development and evaluation of containment alternatives and design calculations and

recommendations
• Preparation axrd submittal of a Potable Water Distrrbution Identification Plan for tsvo pipeline

facilities in southern Louisiana. Activities rrtctuded the tdenhficatton of on-site pGtable water p7pntg
and outlets, performance of a formal cross coruiection control survey of the facilities, and preparation

and ubnaittal of a formal Distribution Identification Plan for all on-site piping
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• Project Coordinator for investigation of a 10-story office buildirrg in the soutlrern U.S. to definc
esisting coru[itions regarding assertions iliat the buildingexhibited ponr indonr air quaflty (IAQ}.
The investigation iucluded review of building design, IIVAC system audit, and collection of
qualitative IAQ samples for detennination of the presence jabsence of molds, fungi, and bacteria.

The investigation is contuiumg

• I'ioject manager assessing the IAQ odor problem exl.iet7enced at the Method st student center on the
i SU-Alatchrtoches cantpu^ After building Lngpectaon and mterview wrtli management, the potential
sourcc of IAQ molds, constituents, and odors was defined. The buihiing was modified by elimuiahon

of the rotenti.il odor source and the problem resolved

• Prne;oted, planned, supervised, and reported on over 15 proje.cts insoil mcchanics, watts resources,
and land development. Work el.ements included dam and spilhvay designs, foundation setttements,
river modeling, shopping center developments, pipeline subsurface investigations, vibration analyses,

and expert tcstimony. T1te majority of the projects required sea.truig numerous permits from

multiple regulatory agencies

• Promoted, planned, conducted, supervised, and reported on projects in civil engineeruig induding
soils, water, and environtnental aspects. Worl, elements inclucted probable maximum flood studies,
expert testimony, hydrographfc surveying. dredging, environmental impact studies, pipeline design,
dam and spillway design, sediment transport, and hydrogeologic uivestigations. 'Ilre majority of tf.e

work required frequent Agency Irarson

• Completed analysis, testing, and modification of pump and pipingnetworks experiencing corrosion.
erosion, surface deterroratton; design and analysis of matertals of constrnctron tn com^ ^1 atta& froxn
products being transported and the envu'onment, mcludmg design of double-walled +m stems

to reduce the potential of a release to the environment

• Served av a comnussroned officer aboard NOS shtps Rude,l3eck ancl Whrtmg on Atlantic and Gulf
Coasts from 1969 to 19712: ALso, served for engineering underwater divmg for dam safety inspections

from 1973 to 1976.
• Served as operations officer aboard tlur.e survey ships conducting pliotogrammetric, hydrographic,

and oceanographic surveys along the Atlantic and Gulf coasts

Expert T`estr'nrony and Lectures

• Etpert witness in litigation involving te-du+ical issues

Lecturer at conferences and assocfation meetings
. International lecturer at Commonwealth of Independettt States (CL4) bazardous waste seminars and

other internaiional, r•egional, and local conferences
• Participated in comprehensive review of work plans, agency review history, data collection

programs, RIPs and ecologleal risk assessment of an ecological site reportedly impacted by surface
water discharges for a 50-year duration. The southern Louisiana site received 1»gh visibility and
r-eview by federal, state, artd local regulators. The work involved coordination witlr and management
of speciaTsts in plaruiing, estuarine ecology, surface water and dredge spoil assessment, leachate
studies, and construction cost estimation. The work product resulted in settlement of the li€igation

1'IIBLICA'TION,RL•SENTATIONS

Caurpbell, P.L., I3.L. Crouse, and J.T. Gor'mley, "Carbon Dioxide Problents in Compressed Air
'tunnelinK', Proceedings, Rapid Excavation and Tunneling Conference, published by the American
Institute of lylining, Metallurgical and Petroleum Engineers, Inc., Vol. 1, pp. 206-2-2I,1979
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PREBSLEY L. CA11tPT3ELL

• Campbell, P.L. and B.P. Bundy, "Cteatrup of the Tate Cove Abandoned Hazardous Waste Site,
Evangeline 1'arish, Louisiana".lLSCE, Environmental Division Conference. Atlartta, GA,1984

• Campbell, P.L„ 12.C. Bust, and R.W. Jacobsen, "Substnface OrganicRecoverV and Contantinant
Migration Simulation". Proceedut s, Fouxth National Symposium and Etposition of Aquifer
Itestoraflon and Ground Water Momtoring, CoIunl us, Ohto,19R4 -

• Parl., D.W. N.E. Ga rland, and P.L. Campbell. "Case History; Remedial Action Program for Ground
Water Contatnination with Chloriutated I-Iydrocarbens at Major Industrial Srte", AIChI:, Hazardous

Waste Conference, 1984

• Campbell. P.L., "Autotnated Hydrographic Survey Systeats", Ocean Lnganeering III Conference,

Nevvarl.,DelaH•a,r., 1975

• C:ampbelt, P L,"Time Series Analysis of Siream Plow Data at Adjacent Allegheny I2iver Gaging
Slations", Doctoral Dissertation, Camel,ne-Mellon Untversity, Pittsburgh, Perrnsylvanta,197'3

• Campbell, P L,°Recovery of 1Teavy Organtcs, Case Htstory", Canadian Petroleum Association,
Prevention axid Treatment of Groundwater and Sotl rn Calgary, Alberta, Canada, ivlay 19fl9

• Campbell, P L,°Recovery of Dense Non-ARueous Phase I.tqruds Using Wells", I'roceechng Th rci
Annuat Hazardous Materaals ManagementConferenceJCentral, Rosemont, Illmots, Mardt 1990

• Campbell, P L,"I-Iydrology Re7ated to Hurrte.ine Y:atrma", Louisiana Clatms Assoczatzon 12th Anrtual
Educational Conference & HYpo, Paxagen Casmo Itesort, MarFsvtlle, Louisiana, june 2006

• Campbelt, P L,"Protechng Groundwater Resources'1'hrouglt a Successful Wellhead Protection
Pregram nt Louisiana", Lorman Educatton Services, Baton Ruuge, Lout.stana, July 2006

• Camgbell, P L,"I'AH Btodegradahon`fechnrques and Appltcattons, Old Inger Superlund Stte &
Paradts Gas Plant", Environmental Protectton Agency Region 6, and the Louisiana Lh.pa'-'h???^t of

Environunental Quality, Louisiana, Augusl2007
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EXHIBI'I' B

TO

AFFIDAVIT OF

PRESSLEY L. CAMPBELL, Ph.D.,PE
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EXHIBIT C

TO

AFFIDAVIT OF

PRESSL^Y L. CAMPB:ELL, Ph.D.,PE
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EXHIBIT D

TO

AFFIDAVIT OF

PREtJA:).w lr•, i L. Ct",,.1VIPBELL,1'h.Do, PE
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Ohio Department of Natural Resour
Fountain Square Building E.
Columbus, OH 43224

\t

717 W. Logan Stret

Tetepitor

^`- ry , ^ c^pv ^,vy ,V ^,"

Larry Vance

1Dear Mr. Vance; {i,r

(jF13?= mb^,"^. l2 jsy ^( trF.<^ a^li

Z Um f K̂e, ia a ^k n^ lcz^ ^aV 4 199=

tilAlg,^a. >,t^ d ^. .,^^.1-tha y rr^ ^ t^ cora umat tol
s

t,7^icu ,^1u'!J f3hri '

-g' Z"*,1':k -

ti
n

4j` 5^ ^ ' a'

+t,. ',.,,hf rr mratinv held in the countv by the D+v,slon of Watef. y'" f^
Beaver have. The Mercer SWCD office was not rnformed',landowners along k.

esplltway. uc o e . ^
of 1Vaterhas not had a good answer or any answer to questions the r^

at cames from ilie fact that the Dlvl4lon f7' {"y' bd h f th h
Larr there is much heateri discussion on the proposed west bank

Many to be_affected landowners also wereunaware of the meeting.

t-

,P Y

than the present 5plilway, now w,li exisrrng ruau urnugcs (:'tr6t

be affected by this lncrease flow?

t-low will the existing road bridges affect flood levels and

The Wabash River is the outlet for Beaver Creek. Flow will the
.^,,, sncrease flow affeci the flooding at thisbottleneck?
----.^._..e-.----- °

F. tVliat effect wlll the increase flow fr•oln the proposed spillway
have on crops, brldges, roads and bu,ldings? tVlll damage be
more or less, with numbers to back up the stattYnentO

.RECE! Y EL
DEC 2 1991

DoNao11f34

a from the Division of Water indlcated higher flow< in Bc.a.ve

ce• Th,s is ^ot reasonable to anyone who sees 13eaver Creek
Creek wlth proposed spitlway but only out of bank flow at one

. ever^fEow out of bank

^2. A study needs to he done sliowing what will happen to flood C^^ y,z'aS
levels when spsllway is operating and when the tributaries

-n..'hl
p°

downstream of the lal.e are also contributing wat.er to Beaver
f._'r e e 3c . oe

3. The proposed splllway will remove water irom ttie lake laster

^x

niqi. of Natural Besoutces
ltivieinn at Wafnr



q
.'CJ^ T ^O f - 6" 2

7. The landowners in the Beaver Creek watershed downstream of
thelake did pay construction assessments and an paying
maintenance assessnents. They have a right to know what will
happen - not }ust someone's best guess.

8. What does it take to hdve the state pay their share toward
maintenance'+

9. A management plan for drawdown of the lake need
developed. This would seem the best way of solving the varied
tnterestsbetweenfarmers and recreationists. _ ....

Your assistance in this matter is greatly appreciated.

Ro r KrtapkeU
Mercer SWCD Board Chatrman

Eric l osure

I QON001185



KEITH G. i*ARLEY. P.E.. P.S.

MERCER COUNTY ENGiNEER

101 N. MAIN ST. - COURT HOUSE - ROOM 205

CELINA, OHIO 45822
PHOrvE 419-5a6-7759

November 19, 1991

^'VEL

Nal/ 2 6 1991

q, 3i. of glaiural Hesaurces
nF -f}atPr

Francis t3uchholxer ^.. '•
Directqr, Ohio Department of Natural Resources

Building 30
Fountain Square
columbus, Ohio 43224

RE: Grand T.aka West spillway Replacement

Dear Ms. IIuchholaer,

The replacement af the west spillway is an important safety

related project. I have reviewed information supplied by O.D.N.R.,
and I have reviewed the 1981 "Survey Report for Flood Control and
Allied Purposes" prepared by the Louisville, Kentucky District of
the Army Corps of Engineers. There are wide discrepancies between

the two sources of data and I believe additional detailed analysis

should be performed.

The Corps Report indicates an observed bankful -flow of the
Beaver Creek outlet beinq about 250 c.f.s. O.D.N.R. indicates a
capacity of over 700 c.f_s. The Corps report indicates peak stage
lake levels for the ten year through 100 year storms being_
approximately one foot higher than O.D.N.R. based on 51 years of
record measurements. 2f the Corps report is correct, larger
outflow will pass uncontrolled for long periods over the proposed
40 percent enlarged spiliway to an outletting stream of very
limited capacity. This situation could cause very costly damages
especially to structures such as the Lakefront Racket and Nealth

Club.

It appears to me that enlarging the spillway crest would cause
more damaqe than good, even if O.D.N.R. figures are correct.
outlet graphs supplied by O.D.N.R. indicate no reduction in lake
peak stage elevations for storms smaller than a 50 year storm.

Bven the 100 year storm only shows a 0.2 foot peak stage reduction_
It appears that this minute rarely occurring reduction would be
more than offset by increased damages along the Beaver Creek
outlet. According to O.D.N.R. charts, the peak discharge is
quadrupled for all stcrms larger than a te.n year event and smaller

storms were not analyzed.

it appears desirable for a lake regulation policy which
balances the value and probability of attaining the desired
recreation pool durinq desired periods with the cost of flood
damages likely to occur around the lake and along the Beaver Creek

.:lte..c<a. ^o.:xC-t ^-..='Lec en ^^axrf, A.7eaaet irt .if«e^u[i^.-se mn.x` en 3 «reauan.

..'. : J?_•- I



outlet. Perhaps the Beaver Creek outlet could economically be
improved to safely handle increased outflows. Perhaps combining
this increased capacity with a lake regulation policy, that
includes the benefits of weather forecasting, could allow routing
of peak flows through the Seaver Creek outlet at times when the
outlet can handle the flow, and allow holding back flows during
short periods while the-peak from local storms subsides. Widening
the upper three miles by apprciximately six feet is one alternative

I believe should be studiad.

A detailed study such as those designed by the corps of
Engineers Hydraulic Engineering Center (IiEC) would be time
consuming and expensive, but valuable. It is quite possible that
such a study could not only provide much improved results, but even
reduce construction cost. The study should include detailed damage
analysis around the lake and along the outlet including acres
inundated, crop damage, structure damage, transoortation and
utility damage, along with benefit analysis for different
alternatives along with an optimization procedure.

Mercer County maintains ten bridges over the Beaver Creek
outlet and has long range plans to replace six of these structures.
We intend to utilize federal highway off system funds known as LiRZ
funds. Perhaps enlarging those structures should also be studied.

I sincerely hope that O.D.N.R_ gives these items adeqvate

consideration.

sincerely,

^ C'i•^^_c•l h CC

Keith Earley, P.E., P:s_
Mercer County Engineer

1CGE/arn

co= Mercer County Commissioners

Senator Robert Cupp
Representative Jim Davis

DONdQ11g7



<EiTH G. EARLEY, P.E., P.S.

MERCER COUNTY ENGINEER

101 N. MAfhl ST. - COURY HOUSE - ROOM 205

GELINA, OHIO 45$22
PHONE d 19-5a6-775:1

February 12,.1992

Bob Goetemoeller
Ohio Aepartment of Natural Resources

.^tCE1VEL.
FEB I 4 1992

.
Builda.ng 3D tirpt. at Naturat Reseurcee
Fountain Square qiYlSinn at IAjBtor
Calumhus,Ohio43224

RS: Grand Lake West Bpillway Replacement

Dear Mr. Goetemoeller,

The additional information which you provided to me was
helpful and the meeting was also helpful. The improved lakeside
flood relief of the, proposed spillway is quite valuable and
evidently the dam safety requirements do not allow any reduction in
outlet capaaity. It also appears that any additional flooding
along the Beaver Creek is negligible in the lower portions of the
Beaver Creek. However, I still have concerns regarding flooding
near the spillway especially at the Lakefront Racquet and Health
Club. The ground floor elevation at that facility is 858.8 and the
lowest floor elevation is about three feet lower, where there are
two racquet ball courts, locker rooms, saunas, whirlpools, tanning
beds, baby sitting room, laundry room, and a furnace room, much of
which is carpeted. If flood elevations get above s59 there could
be some very expensive damage-

It appears certain that the new spillway will increase the
likelihood of very damaging flooding to this facility. Perhaps
this.increased flooding could be eliminated by removing bottlenecks
in the upper three miles of the Beaver Creek without ang damage to
the downstream owners. Perhaps a capacity equal to a twenty-six
foot wide bottom width could be obtained at a reasonable price. I
believe that floodplain elevations should be determined for the
proposed spillway with the existing channel and for the proposed
spillway with an enlarged channel. Those eleVations should then be
compared to the existing floodplain elevations.

The proposed spiliway without the enlarged outlet stream will
probably. be a benefit to many people, but a detriment to a few.
wi.th the enla.r,ged oixt.let stream, it could be a henefit to all.
since FE2fA evaluated the current floodplain in 1989, it shoi3ld be
revised f or any significant changes in the watershed. It shouldn't
take that much additional work to elevate an enlarged channel
condition at the same time. If it is relatively certain that the
effects of this study would not change the spillway design, then
this would not delay that project and could prevent future delays.

rJ ,,^r
^ ._f^>.caa Louhrr^ - te^ii e» yite.llna.y, m 9^cfuf [ve ei.l^+rer<I^ xe s-n.a^ Crslanar .JCacxeul^;sn,

?, ><ea2 D Q N 0 Q 1 3 8 8



We appreciate the work and commitment that you have devoted to
'thi.s projeat_ It is.to our mutual benefit that all aspects are

adequately studied.

5a.ncerely,

Keith G. Eariey, E., P.S.
Mercer Caunty Engineer

KGE/an

cc: file

DoNOO9 189



MERCER COCJlqI"I.'Y
SOIg. & WATER CONSERVATION DISTRIC"I'

717 W. Logan Srreet • Celina, ©hio 45822

Telcphone: (439i 586-2548

Febrsary 28. 199^

i
Ohio L+Apt_ ez" Natural Resources
Di-rision of wacer
rovntain Square. ,i31dg. E-3
Columbu-a. J4i 43224

Dear C'hiei.

We, as a board c£ supervisors, feel the proposed
spillway at Grand Lake St. flary's needs several thines
addressed or iurther studipc to protect the cropl.and alon„

3eaver +_ _ ^eic.

We understand the weir is being rax=ed by -1•• to the
plank, *hac is now aeroes the existing weir_ If thia is
done. we request that the lake draw down be kept at the

original weir ieJel and the plank be used as a buffer zcne.

We feel the management of the lake le^rel is a•rery important

issue. Awri.titen management plan needs.to be developed

before api.llway is built.

We feel the Department oi Vaturai Resources has
forgotten the zarmer. as the QlO design oi the spiliway will
pnt' 4 fzeti''in Beaver` Creek i:tself_. The past year we had Q25
storms whieh puts out additional 3 feet cf .razer in to
°eaver_ The inareased flood over a dam of this nature will
qau:.e hiener peakflowa in Beaver +_reek_ We have a total of
7 feet oi :aater xnto Beaver without anj consideration of
drainane into the Heaver Creek. The charts t3DNft has. does
not reflect a true picture of the banks. There i.a a
difference batween spoil bank and field leveld. The srerare
dept o£ Beaver Creek without spoil banks is approximately 6

e'st.

47e as a board o^- aupervi°cra regues-ad c:ur sta.3'f to
calz:ulate :he 4esign of Beaver Cre°k wic'tt drainaga from iarm
land into Beaver at State Boute 11d_ There ars o828.-?C:
acres. •-"ae 3i-ch riesign ueed was the ^c•antxes 3e ^u-it af

hna'-.er !'P° ig819n ;.yeC !Ja3 _n

yP e ^ 1,
AMaak

MAR 0 2 ls9-

3'J11. & btaTcst
COPJSEftUATiGlY

: 3:2 side 31:',pe

:$' L7ottDIlt
1003 3`c^d

^33.14 __a

UON001190



Spillw2;r
nage 2

The Beaver Creek. itself, would have E_4 feet.. of water

in it_ The ditch itseli is apBro::imately 9' deepaVeraya.
Therefore. in a peak rain£a11 all the drainage is gcing to oe

much greater with a 500 foot d3m with a 50" •ueir 11• deeg.
Sure the spillway ui11 handle @10_ but if not kept down below

the buiier zone there *.aill be no protection for the iarmers
downstream. We need to know wkiat tae new peak =iood
elevations will be and their durstion_

Anotner thing we would lil:e to aderess is the atatea

water. 1-,P a land :mer uses water zrcm the lake for anvthing.

thev must have permission and payior it. We fee1, if you
claim owner^nig a= the water chen yvu inave an •obl5.$ation when

the water anters into Beavor Cree"st. There nas oeen no

mazntenance money ?aaid to the county for tne permanent county

maint:enance 3 of thi,a data. Ic can't be a11 a one way

street. :ne state assumed 2:'3 oft3e cn_et of clean out and
ahould include in their budget .in a continuing basia an

amcunt tar 313 of the annual maintenance. 4de r^aliua ,heir

;ail.l be zLood:ing at time3. but ;iameti.mes meaaur_e :^sn be
taisen .^ prevenT theae things be=are t2ie get out oi hand.

b2nc_r

- -Cat VV-1k1-T1XL
3am Hellwarth .+r.

!.'ha i rman

cc: Jim Daois
mercer Co. Conrnissioners
3ob Hasf
Senator Cupp

I
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DEPARTMENT OF THE ARMY
u.S. ARMY ENCINEEA alS7NfCT. LoUISVILL£

CORPS OF E'NG114EFA5

P.O. 9oX 59

IOUiSwLLE, KEfi1TUCK1' 402014059

Novesiber 23, 1992

Operations and Readiness Division
Regulatory Branch (North)
TD No. 199101155-pmr

^^CJFr^^r)
Dtrt ,,

Nv1' :3 a 1,992

^t^u uaw,..^a

Mr. J. BrucePickens . . .. .. . . . . .
Ohio Department of Natural Resources
office of Chief Engineer
E'ounta3.n Square
Columbus, Ohio 43224

Uear Mr. Pickens;

This is in regard to your letter dated October 13, 1992, concerning
a proposal te p3.ace fill material to replace an existing spiliway,
construct a new lake drain, and replace a brxdge in Grand Lake St.
Marys, in Celina, Mercer County, Ohio.

We have reviewed the hydrolcgy and hydraulics data submitted
involving the rsew spillway design- It hastieen_,determined,that there is
insuf€icient iniorination to make a da'ca.siqg,.as,to the efiects that
increasi.ng the spiliway capacity wi7.l have on flood frequencies and
damages:You need to reevaluate the discharges downstream of the dam•,
for the full range of events and use those discharges in the E1EC-2 andj

evaluate the starting elevation used in the FiEC-2 analysis. iFu'rther, it
has been tietexroned tnatthe Ordinary 8igh Water (OHW) elevation on thei
lake^^w"ol'd'-~be^871zather tfian674_5 shown on the application drawings.
our point of contact regarding the add3:tional inforrmation requested is
Mr. Ron Fiolmberg. Mr. flolmherg can be reached at (502) 582-5513.

zf you nave any questions concernina this matter, please contact
this affice at the above address, ATTN: CnORL-OR-Pti or call Mrs_ Rucker

at 4502Y 582-5607.

Chief, Nel%th Secti.on
i2egulaton: arancn

DON001192





IN TIJE SUPREME COURT OF OHIO

STATF EX REL. WAYNE T. DONEIZ,
et al.,

Relators,
Case No. 2009-1292

Original Action in Mandarnus

v

SEAN D. LOGAN, Director, Ohio
I^^artme"riT of Na(ural Resources; et al:, -- "

Respondents_

AFFIllAVI"I' OF PRESSI E'i" L. CAMPBELL, Ph.D., PE

}STATE OF OHIO
) ss:

COLiNTY OF FRANKLIN )

My name 3s I'ressley L. Campbell, Ph.D., PE. I ani over the age of 21, and I an,

competent to make this affidavit. 'rhe facts stated herein are witliin niy personal knowledge and.

arc true and correct. I state as follows:

1. I am a Registered Professional Engineer (PE) in the State of Ohio, No.5668 l. A

true and accurate copy of my eurriculum vttae is attached as Exhibit A.

2. I am in good standing with the Ohio State Board of Registration for Professional

Engineers

3. I am a shareho]dcr with Conestoga-Rovers S Associates in Baton Rouge,

Louisiana.

4. 1 have evaluated the inrpact of itte replacement in 1997 of a 39 d-loot spillway

with a 500-foot western sPilhvay at Grand Lake St. Marys on flooding along the Beaver Creek

and its tributaries (hereafter referi^ed to as "Beaver Creek") and the Wabash River and its

I DONtJ09158



tributaries from its confluence with the Beaver Creek to the Indiana state line (hereafter referrcd

to as the "Wabash-Mercer Comity")_

5. My analysis was completed using precipitation data obtained from the National

Oceanic & Atmosphenc Admrnistration ("NOAA"). I also used Grand Lake St. Marys' water

elevation data from 1927-2006 obtained from the Ohio Department of Natural Resources

("ODNK"? and surveying records from the July, 2003 storm event of Mercer County Soil and

^-..---•-Water Consersatron Distnct andIvlercer County Lngu^eei s 6ffice.

6. In forming expert professional opinions, I rely on documents, records, and other

materials which are regularly relied uponby persons in my profession, inchiding records on file

with federal, state and local agencies, such as NOAA, ODNR, and the Mercer County Soil and

Water Conservation District and lviercer Couuty Engineer's Office.

7. I analyzed all available rainfall records and storm event data front 1913 to 2006 to

determ3ne the potential for floodnig along the Beaver and Waba.sh-Mercer County.

G. The lake elevation data demonstrates that the 500-foot self-regulated spillway

completed in 1997 would have caused betwecn 1914 and 1997, and now has since 1997,

repeatedly caused frequent and severe flooding in the Beaver Creek, the Wabash-Mercer County

and the properties in the vicinity of those two waterways. Such flooding would not have

occurred had ODNR not replaced the 39.4-foot spillway with the 500-foot self-regulated

spillway in 1997.

9. When a severe storm event occurs, rainfall causes the water in the Grand Lakc St.

Marys to rise above the crest of the western spiliway.

10. When the stornn event ts sufficiently severe -- an event that has occurred on at

least sixteen occasions between 1913 and 2006, with seven of those occasions between 1997 and

-2-
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2006 - tho arnount of watcr that enters Bcaver Creek over the 500-foot spiliway ovenvhelms the

Creek's carrying capacity and, consequently, ovenvhehns the Wabash-Mercer County's carrying

capacity- The overtvhelming of these two waterways' carrying capacities caused flooding on the

properties in their vicinity.

l t. In order to determine which lustorical storm events were "severe", it was

necessaty to examine both precipitation data and corresponding stre:unflow information. The

piecipitah6n data rvas obtained "fiom seven N6^1 nte^olo^rciil statrbns tivithin a 35-mile- -- -

radius of the western spillway; the streamflow was derived froin obtaining lake-elevation data to

deternilne the stage-discharge relationship, c,g.. the height of water at a particular point along a

lake with the rate of water that will flow past that point, i.e., over the westem spilhvay.

12. LTsing the historicallaIce elevation data provided by ODNR, I have calculatedthe

actual discharge ofwater that flowed ( or would have flowed) over the 39.4-foot spillway and the

500-foot spillway respectivcly into the Beaver Creek and the Wabash-Mercer County between

April, 1927 and August, 2006. The results of the calculations are illustrated on Figure 1,

attached as Exhibit B.

13. As demonstrated by Esinb B, it is highly unlikely, if not impossible, Relators'

property dewnstream of the 500-foot spillway and in the vicinity of ihe Beaver Creek and

Wabash-Mercer County would have flooded from Grand Lake St. Marys if the 39.4-foot

spillway were still in place and ODNR had engaged in the lake-level management practices it

had prior to 1997.

14. Using the lake elevation data, this analysis reveals that, hadthe ODNR-designed

5(1t}-foot spillway been constructed 70 years earlier (in 1927). fifteen storm events bettiveen 1927

and 2006 would have resulted in flow that exceeds the capacity of Beaver Creek and Wabash-

DON001960



Mercer County, residting in flooding: an average of approximately once everv hve vears.

Conversely, if the 39,4-foot spillway was in place and acconipanying lake-level management

ODNR practiced prior to 1997 were followed, only one storm -event wontd have caused the

discharge to overflow the banks of the 13eaver Creek and Wabash-Mercer County

15. 1 also did an analysis of the lake levels from 1927 through 1997 -when ODNR

ceased managing lake levels and 1997 through 2006, when ODNR chose not to manage lake-

Tevels. Tlie resnlts in ia^1e form are atia"ctred ds Ekhihit C": [ he'iestirltsftsflrrw: °

a, Since 1997. 73.3 percent of the daily measurements taken reflect lake elevations

above 870.6 feet ins] (mean sea level), the elevation at which water overflows the spillway and

enters into the Beaver Creek. Before 1997, the lake elevation was above 870.6 feet for onlv 21.4

percent of the measurements.

b. Since 1997,26.3 percent of the daity measurements collected reflect lake

elcvations abave 871.5 feet mel, the elevation at vvhich water overfloyvs the entire 500-foot

iength of the spillway. 13efore 1997, the lake elevation was above 8715 feet for only 2.4 percent

of the measurements.

16. Based on the data above, since the construction of the 500-foot spillway in 1997

:md ODNR's abandonment of piior lake-level management practices, the lake elevations of

Grand Lake St. Marys are consistently higher than prior to 1997. When the lake elevation is

above S70.6 feet msl, water is discharging into Beaver Creek. If the lake is at or above that

elevation when a storm event occurs, the storm is more likely to cause flooding outside the banks

of Beaver C reek and Wabash-Mercer County regardless of the severity of the evcnts; and the

lugher the lake elevation at the onset of the storin event, the nEore extensive the flood impact

DON001161
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17. Since 1997, the combination of the 500-foot spillway and ODNR's lake-level

managemcnt policies, described more fully below, bas substantially increased the risk of

flooding for downstream property owners - a nsk that lias 1?ecome a reality repeatedly since

1997

18. The fact that the 500-foot spillway discharges a substantially larger quantity of

water into the Beaver Creek and the Wabash-Mercer County than the 39.4-foot spilhvay has

resnlted ni floodcrig uf ownstreani properties in the rieinity of Beaver Creek and Wabash--

Mercer County,

19 During severe storm events, the water that discharges into the Beaver Creek and

Wabasl -Mercer County has the potential to be moving at high velocities and can overflow the

banks at a significant depth. These two factors threaten hnman activity in the vicinity of Beaver

-Creek and Wabash-Mercer County downstreani of the spillway.

20. The fm:qnent and severe flooding caused by the 500-foot spillway was and is a

necessary consequence of the construction and installation of that spillway.

21. ODNR has been and is able to mitigate the effect of severe precipitation events by

maintaining the Grand Lake St. Marys' elevntion water level at less than the crest height of the

western spslhvay, thus increasing the Lake's storage capacity. When severe storms occur the

Grand Lake St. Marys would be able tu store a significant volunie of inflow therefore decreasing

the flow to the Beaver Creek over the western spillway and preventing or minimizing flooding.

ODNR l3as refused, and to uiy knowtedge, continues to refuse to take such steps, rather, electing

to treat the Grand Lake St. Marys as a self-regulated lake.

22. Another option available to ODNIt is to develop additional outlet channels

located on the Grand Lalce St. Marys to divert some portion of the water that flows into the lake.

-5-
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Diversion of some of the water away from the western spillway would prevent excess amounts

of water from flowrng mto Beaver Creek. A possible diversion location is Coldwater Creek.

23. ODNR could also construct an emergency spillway. '11ie current western spillway

could be used to pass normal inflows, while ari enrergency spillway could be constructed that

would be designed to engage during large flood events. The einergency spillway would act to

discliarge the additional flows.

- -An easter-n out et structure oii ,ran ..a e St. Marys esists. It _isc aigcs ui o

feeder canal, which flows into the St. Marys Itiver. Iiewever, because of its size and design,

only very minimal discharges froni Grand Lake St. Marys into the canal can occur. ODNR could

niodif'y the eastern outlet and its accompanying canal to provide an eastJwest split of the

discharge of overfloiv from Grand Lake St. Marys, which would decrease the outflows in Beaver

Creek and Wabash-Mercer County. In my professional opinian, this option would safely handle

the probable maxinium flood such that the embankments of tbc: Grand Lake St. Ivlarys' dam

would not overtop.

25. It is clearly foreseeable that severe and frequent flooding will continuc. By

choosing not to manage Grand Lake St. Marys' l:rtce-levels, ODNR will cause further

downstream flooding over the banks of the Beaver Creek and Wabash-Mercer County during

severe stoim events-

26. 1 have reviewed correspondence (true and accurate copies of which are aitached

as Exhibit D) that ODNR rcceived in 1991-1992 prior to the construction of the 500-foot

spilhvay from the commumty and from Mercer County Soil and Water Conservation District and

Mercer County Engineer's Office warning that the 500-foot spillway would cause flooding

DON0o11g3
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downstream in the Beaver Creek and Wabash-Mercer Countv. Thus, the flooding caused by the

500-foot sptllway was foreseeable to ODNR when it built that spillway.

27. From my review of materials, I nnderstand that the westem spillway is ttsed by

ODNR to prevent the flooiiing over the embankment that seives as the Grand Lake St. Marys'

westem shoreline. However, the public use tliat the western spillway serves has caused, and

continues to cause, frequent and severe flooding downstream of the Grand Lake.

FURTHER-7fiFF1ANT-SA-YE`PHt-NeYi:PGH1..

esslev L. C

Swom to in my presence and subscribed before ^-4ay of September, 3009.

40^ `\1IIU'-.^^{ . JOSEPH R. MILIER
AttameyatLaw

Notary Puhtic, Stale of Oh1o
My Gommisston Has No Erphaiian

147 03 B CS . .ec6on_.,
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PRESSLEY L. CAMPBELL, Px.v, P.E•

EDUCATION

R S. Civil Engineering, Carnegie-ltilellon University,19ti7

AI,S. Civil Engineering, Carnegie-Mellon Universty,19b9

Ph.D. Civil F,ngineering, Carnegie-Mellon University, 1973

EMPLOYMENT

I'l49- Project Manager/Sharehnlder
Present Cornstoga-Rovers&-, ssociates,ISalmi-R"ouge,T:A __._.:._.....

1997-98 Pnolect Coordinator, (MA Sea'vrces (fotnterly G&E Engrneeri_ng) Baton Rouge, LA

1993-y7 Director of Lngmeermg, Advancect I'ollution -Iechnologists. Ltd,. South Bend, IN

1989-92 Director of Major Projects, IT Corporation, Chicago, IL

194-1-89 Regional Technical bluiager, IT Corporation/D'Appolonia, Baton Rouge, LA

1981-84 Group Project Manager, F?'Appolonia, LA

1970-81 5enior Liaison Enginevr, D'Appolorua, New t^rleans, LA

1977-74 Project `3upervrsor. D'Appoloma, Pittsbnrgh. PA

197a-77/ Project Gngineer. GAI Consultants. Pittsburgh, PA

1973-76 Proje .-tSupervisor, D'Appolonia, PittshtugIi, PA

1969-72 Comnrissiotred Officer, National Oceanic and Atmospheric Administration, Norfoll., VA

LICEN SES/AFFII. fATIQNS

Licensed Professional Engineer: TN #101880, LA #19704, MS #9832, AR 05772, IN #6U9U014+1,
AL # I4340, OK #13H87, TX #76931, IL #62015495, MI #620103022, W1 #13768, 01-I #F.56681, PA #196131:,

FL #36327, K1' #109b1, hi(- #E27414, IA # 1^_4.1^_, K.̂ 'i #10004, NC SC #17667, IN #6090019-1, and

W V #014983

American Society of Civil F,n(,rineers

National Society of Professional Engineers

National Association of Corrosiori Engineers

Society of Petroleuni Engmeers

International Sodety of Environmental Forensics

National AcademY of Forensic Engineers

AST41 Sustairtataility Comtnittee

PRO[ILE OF PROPESSIONAL,ACTIVITIES

Dr. Camphell has mare than 20 years of e\perience in multiple states completmg multi-dtecrphnary
projects in hazardous waste manageme.nt, salid waste disposal, engineering design, ltydrngeology, water

resources, l ydrologY, corrosion, risk assessment, constivction, and Client-Agency interface.
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PIiE.SSLEY L. CAMt'BLLL

Dr. Campbell is a hazardous waste lecturer and has given seminars at lcical, regional, national, and
international conferences. The majority of his e\pe.rience in the hazardous waste managemerrt field has
involved collection of data, design of sih: remediation, coordination with Agencies and Clients,
conshvction oversight. and project doeumentation. The range of prolect types are civil work.s and
hydrologic based and extend to Ianditll and closure desrgn, mine spoil managemenG gmunclwater
treatment, cutoff wall and leachate collection systems, brotreatment, >?uridmg decontamination, watershed
analysis, and audits for corporate acquisitioru and property transfers.

Dr. CarnpbelI Itas directed significant groundwater, soil, and surface wrater projects, including
sophisticateet groundwater computer rnodels, recovery of groundwater and DexLse Non-Aqueous Phase
Liquids (LINAPIs}, sopbisticated soil and groundNvater interactidn investigations including fate and

transport of consritaents_, corrosion en>rinee'inK studies, aerial mapping drrlIin& permitting, geotechnical

engineering evaluations, working with on-site operations personneI to implement engineerhtg
recommendations, aquLfer rv-ql,. assessnaent, slurry trench construction, state-of-the-art vanlt lancifall
desrgrvs, and urdoor air quality assessntents. Most projects included the develepment of comprehensive
work plans with sanipling and analysis plans, quality assurance project plans, health and safety pIans,
and subconti'aclor plans. Dr. Campbell, as an officer of the I`I' Corporation frequently, prepared

subcontracts includinL; scope. oversight and reimbursement.

A summary of project experieice follows;

Hitdrofovvy and Ht€dreruiic Projects

• Completed an evaluation of the poten€ial surface water impact of a release from a facility in the
Atchafalaya Basin. Work included evalnarion of EPA and LDEQ models, development of an

independent model and reporting to counsel

• Completed an evaluation of the flood events near Baraboo, Wisconsin, for an industrial facility.
Reviewed flood analyses eompleted liv the Federal F..mergency Management Administration (FBMA)
and Iocal contmtnut es Berommendations included practical, flood channel modifications (at the
facdtty), and ear3y warning niodels to reduce the potentraI adverse financial impact caused by future

flood events

• Completed an evaluahon of the ratnfall, runoff, and sedtment discharge for awatershed near

Asheville, North Carolina. Work utcluded evaluation of analyses completed by others,
implementation of computer models, cost estimation, and site modifications to mmimize mtpact to

the site. Work invoIves potential litigation arrd is attorney-client confidential

• Completed a probabie maainium flood and probable maxiurum precipitation evaluation of the
Missouri River at Omaha, Nebraska for licensure of a nuclear power plant site. Work induded
comprehensive evaluation of the watershed, unit hydrograph.s, precipitation records, and
optimization consistent with the flood stiFdy requirements of the Nuclear IZeguialory Commission

• Completed an evaluation of the Delaware River near Philadelphia. Work included a compi<;hensive
review of the flood study conrpleted by the National Flood Insurance Program (NFIP) and submittai
of hycLrologic and ltycb'aulic analyses that accompanied a submittal of a challenge to the study. As a
result, the NFIP lowered the 100-year flood plain elevation at the facilitv itt question that resulted in a

mttItfmillion dollar savmgs

• Completed evaluatrnn of faur dam sites in Pennsylvania and West Virginia to evaluate the hydraulic
suitability to withstand probable marrmum flood events pursuant to datn safety analyses Work was

consistent with federal standards

0ONfl01167
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PRESSLFY L. CAMPfiGLL

I?eszgrz Ezzgizzeerrng

• Design engineer and oversight engmeer for the construction ofslurry walls at 11 facrhties in the Gnlf
Coast Region includmg the followmg Louisiana locations: Baton Rouge, Napeieonvzlle, Lrvmgeton,
Uncle Sam, and St. Francisville. The projects involved hazardous and non-hazardous waste sites;
federal, state, and local regulatiorLS; and diverse leachate.s and groundvvater conditions. T71e size of
the slurry walls ranged from depths of 12 feet to 70 feet and lengths of several hurrdred feet to over
10,000 feet and backfills ranged from soil/bentonite to cement/bentonite mixtnres. The majority of
the applications weie to affect grourn3water containment to reduce potential iong-term Habifities

• Design of closure of ttvo solid waste (non-hazardous material) landfills at industrial sites in
Louisiana.Worl. included collection of soiland ground a^ater samples, alternative evaluation,......_._... ..-------
collection of design data. engineering design including drawings and specificalrons, eonstruciion
oversight, and subm-ittaI of doeumYntat;on to regulatory agencies

• Design and agency coordination of a site investigation including surface rtrnoff, soil. groundwater.
and petroleum hydrocarbon at the former WestLnghouse facltty on Choctaw Drive m Baton Rouge,
Loufstana. A groundwater recovery program was develeped and implemented to recover
non-aqueous phased liquids (NAPL) that confained substantial concentrations of polychlorinated
biphenyls (PCBs). A design that removed suil impaired cvith PCBs and trackfiIl was iomplementeJ_
The worl, included tlze design and construction oversight of 500 feet of 8-foot diameter reinforced
concrete pipe (RCP) to allow stoivi water to be conveyed in an existing ditch near the property
boundarV. AIl worl, was completed saccessfully and closure approved by envirotunental agencies

with jurisdiction

• Desi}m of the closure of a solid waste management facility innortbern Indiana in accordanre witli
regulatory requixements. Design included collecfion of design data, slurrV wall, sVnthetic liner cap,

groundwater recovery system, drawmgs, specifications, constructioti oversight. ancl subm'ittal of

documentatton eo agencces A porhon of the cap and slurry wall ettcnded beneath a buddmg and
railroad yard that presented uniqae engineering and construction criteria

• Design enguteer for hvo hazardous waste Ianditlls and revaexving engmeer for the design and
construction of four solid waste lanr3fills in the Gulf Coast regian Work mcluded e.ngrneermg deszgn,
drawings, and specifications; construction oversight; and permit applications to regttiatory agencies

• Design of containment and groundwater recovery, treatment ancl dtscharge system at a I7-acre srte
under the jurisdiction of a U.S. F1'A Region 5-106 Order_ `Phe site is in nortliern Indiana and Ore
work is futided by a groap of respondentPRPs. The constituents of conceni include oils, solvents,
and heavy inetals. Special features involved in the project included wetlands mitigation, slurry cvall
design. recovery and recharge welts, NPDFS permitting, biological treatment of groundwater, carbon
treatment, and air quality permitting. Engineering design included drawings and specifications

• Design of investigat ion plans, collection of needed data, design of overill site demolition plan at tlte
fomter Godchaux-Henderson sugar refinery in LaPlace, Louisiana. for the Port of Boutlt Louisiana.
Worf, included preparahon of remedzahon demoli5on bid packages for numerous buildings (one
building was 12 stories wzth galbestos-sheet ederror), water treatment faczhhes, tsvo smol.e stacks
(205 and 255 feet tall), boilers, and reiated structures including dispcsition of asbestos-c:_ntams;g
nraterial.s, I'C8-laden transformers and baIlasts, fluorescent light bulbs, mercury, and other chemicals
and construction debris, recycle of all mateiiat possible, construction oversight and documentation of
activities. Additional related worl, included adutinistrative submittals to obtain brownfieid furids,

public relations plan, OSI IA compliance, explosive demolition plan, and design of scaffold systems

• Fifteen to twentv on-site remediatiozu involving sludge and drum handling, and design ovcrsight
and docitnientation of con.struction

j DONO01168
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PKP,SSLEY I..CAMPBGLL

• Five on-site projects induding design/construction of nerv ponds/landfills

• Responsible for over 30 projects involving the remediation design of brine ponds, permitting of solids,
water and Nvaste disposal, environmental haseline and impact reports, corrosion engineering, and

flood/channel improvements

• Design of corrosion conirol protective measures including implementation of corrective actions at five
Strategic PetroIeum Reserve (SPR) sites in Louisiana an l'Pexas for brine collection, pumping and
transport, Woik incIuded collection of representative samples, evaluation of e\tent and iatpact
eavsed by corrosion. evaluation of alternative remedies. and oversight of selected remedy to reduce

corrosion substanttally

• Design of a groundwater prnup and treaturent s_ystem for several sites impacted by BTFX
_.. :. compo ndhe srtes use_e^tr_achon:wells, an strtppy_r hratm_ent sorl vapor evtraction, and _ .,

rernlectton wells of perrrutted effluent

• Design, ccnistruchon oversrght, and operattonni monatcrmg of a vapor extraction system for several
iudustrial sites in Indiana, Illinois. and Michigan. The release of organic coutpounds to the vadose

zone in shallow soils is beiug effectively remediated

• Design of an air sparge anil soil vapor e\traction systen for a site in snuth central Maclugan that
exhibited groundwater impairment due to the presence of chlormated solvent compounds

CERCLI and Inactive Sites

Dr, Campbell has managed several Comprehensive Fnvironuiental Response, Compensatien, and
Liability Act (CERCLA) Superfund projects and adntinistrative orders. I-ie has managed activity zvithin

remedial investigation, feasibility study, risk assessment, remedial design, and remedial action phases

witlt CERCi.rL A list of e\ampte proiects follows.

• Project Director of RI, risi, assessment FS, RD, and RA at I_ouisiana's No, 1Superfnnd site, Old Inger_
This site proceeded through the Superfund process from discovery until site restoration from 1983 to
2004. It was of the bioreniediation sites in Superfund. The project scope hiclttded Agency
negohatron, contract administration, heatth and safety. public liaison, engineeririg documentation,
and destgn of.srte reuiedtatton including cukstte land treatment cells designed consistent with
hazardous tn•aste landfill cell rerlutrements and groundwater pump and treatment

• Project Manager for one or more RI, I S, RD, or RA tasks at the following C:ERC'LA sites:

- I'etro Processors, Inc., Baton Rouge, LA

- Bayou Bonfouca, Slidell, LA

- Cleve Reber, Geismar, LA
- Louisiana Army Ammiunitions I'lant. Mhiden. LA

- Bayou Surrell, Piaquemme, LA
I-Iardage/Criner, McClain County, OIC

Accordingly, Dr. Campbell is knoivledgeable zvith pertinent CERCCL.A gaidance documents

• Project manager for the Star La!`e Canal Superfund Site in Port Neches, Te,.as Assrstance m the
preparalion of the'I'ier I Remedial Investigation (RI) work plan including ttre sample and analysis
plan (SAP) and yuaGty assurance project plan (QAPP). Management of a comprehensive field team
and field effort during completion of the Tier I RI field work. Review of site data including the
evaluahon of sediments and surface w,iter ut a tidaliy influence coastal environment. Preparation
and submittal of the draft Tier I RI Report and revised draft Tier 1 RI Report, Preparation af a dr.3ft
Tier 2 RI tvork plan and coutplehon of comprehensive meetings with representatives of the USEPA.
Te-,as Commission on F.nvironmerttal Quahty, National Oceanrc and Atmosphenc Admmistration,
U.S. Pisli and Wildlife, Tetas Department of Fish atld Wildlrfe, and numerous other agenctec The
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PRESSLEY I,. CAMI'BELL

priatary topics of the tvork included human health rislc assessment, ecological risk assessment and

evaluation of potential remedial alternativcs

Project manager for the plugging and abandonment of over I38 tivells at tite Tar Creck Superfund Site

in Ottawa County, O1.Iahonia. The work was authorized by a Record of Decision (ROD) for operable
IJnit Nuniber 1 (0U1) that included actions to eliminaie add miite drainage and protect citizens from
the hnpact of mining waste over an approximately 40-sYuare mite area in southwestern Ialissouri,
southeastem Kansas and northeastern Oklahoma, The Tar Creek site includes the Old Picher Field
lead and zinc rnaung area Undergrouna mmmg using the room-and pillar method l.iegan in the
1890s and ended ui the early 1970s As water entered the abandoned mtne rvor6mgs, the reaction

with e-^posed formations eaused acid mine drainage with Itigh concentrations of inetals wtth
discharges to the surface via springs, boreholes, and shafts. The area has over 800 acres of floatat-ton
ponds anil-over-75-million tons of ehatabove grade.-Par C-rcek was}?re^ieuslyxaakLd-No.1..on-Ote.--.- ...
National Priorities List of CERCLA sites. OU7. incIuded design and construction of diversion canals
to direct surface rurtoff along controlled pathwavs rather than through mining wastes and plugging
and abandonment of wells so that groundwater would not impact the underlying Roubidoux ayuifer,
the pnmary drml.rng water source for tlte area Dt Canrpbell attended numerous pnbhc meetings
and preserited progress reports Work mcluded daily supervLZton of the well abandonment

• I'rolect Manager for the Ninth Avenue Superfund Site in Gary, lndiana in USEPA Region 5. Tlte

worl. mcluded collechmn of over 300 so!1 and groundwater samples avrth the field team in Level B
personal protective equipment; sample analysis mcluding data vabdatron; remedial mvestigahon
report nictuding risl, assessment feasibiHty study, remedial design of a soil bentonite slurry wa13 and

related site remedial action

• Design uf containment and groundwater recovery, treatment, and discharge system at a 7-acre site
known as the Goose Farm Superfund site in U.S. EPA Region 2, Netv Jersey The site is funded by
Potentially Responsible Parties (PRPs) and involved volatile and semivolatlle orgaruc constituents
Special features involved groundwater modeling, design of slurry wall cap, udiltration trenches,
recovery wells. air stripper, fume incinerator, and carbon treatrnent

• Review of the retnedial design of a Consprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) site within U.S. EPA Region 5 and witltin llte jnrisdiction of the Illinois
Fnvrroruneattal Protectron Agency (IEPA). The site remedy involved the cleanup of chlorinated
orgartics and their iransformahon compounds m soils and groundwater. The proposed remedy used
a series of off-site recovery wells, an'strtpper, carbon adcnrphon and rnhltrataon at a cost of abont
$4million A significantly less etipensive alternative was proposed and tnrplemented

• Completion of Risk Assessment and Feasrbiltty Studies for a I,i00-acre Army stte near St i.ouis,
Missouri. `I'he work was done in accordance with C[:RCLA and SARA cnterta and the cotsttuents of

concern are rutroaromic and lead compounds in soils and groundzvater

e Project Director for two Superfund sites within USHI'A Region 5 uader the Superfund Amendment
Reauthorization Act (SARA) uivolvnig the techrticai and tegal-regulatory issues pertaining to volume,

toxicity, and mobility of contaminants and site remedial actions

. Evaiuation of the potential impact of facilities within a former topping plant that included tanl, farms,

pipelines, and relatcd facilities. Managed al2 work fhat Ttas encompassed several years of effort and

mcludes the preparation of worl plans, collection of data, and submittal of documents consistent with
Louisiana RFCAP requirements• Based on ttre site investigation and successful risk evahtation, over
90 percent of the site has Ia:en released froat additional investigation and 4 areas remain as Areas of

Investigation (AC1Is)

. Dr. Campbell contpleted an evaluatron of the lhreat of a release to navigahle waters, including a
determination of the potential eXistence of navigable waters in tbe vicinity of the Muelow 20 Tanl:
Battery locatt-f with'nt the Caddo Pine Island Oil and Gas Field, Caddo Parish, Loutsiana The site is
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approviniately 28,7 stream miles from the Red River. The Muslow Site consisted of a tank battery, an
oil/water separator, 19 production pits, and 17 abandonedJ orphaned wells, The Coast Guard and
EPA completed a rentoval action and the basis fot the action was a determina6on that the conditions
at the Site posed a substantial threat of a release to the environment. T7ie Oil Pollution Act of 1990,
authorizes fhe appropriate agency to take actions at locations that present itnminent and substantial
danger to the envuonment, as a result of a discharge of oil into "navigable waters" Dr. Campbell
clemonstrated that tite unnamed trtbutary located approximately 3,000 feet south of the Site ts not a
contiguous bndy of water and is instead designated as an nrtermittent stream. Research did not
reveal any data thatindicated tttat the intermittent stream was ever used for coutmerce

- Prolect Director of a Consent Crrder from U.S. EPA Region 6, requiring implementation of project
tasks including Agency negotiations, remedial investigation, detailed analysis of alternatives, design

and constructiim management,and ciosirreg-for 17 sol'iri-ivast.z-management-uxit, (S1A-h1Us)-The-----

work resulted in budgeted e penditures exceeding $50 ntillion. The RCRA-driven project

encompassei 10 vears of site activitv

Groundwater Projects
• Project Coordinator for a site assessment of a commercial property in southern Louisiana with impact

by perchloroethyiene to 180 feet depth, The site received reg,ulatory and legal assessment in the

development of alternative action plans

. Development of a grormdwater recovery program for a site in northern Indiana involving DNAPLS
and Floating Non-Aqueous Phased Liquids (FNAPLs). A recoverv program was successful in

DNAPL recovery

• Project Director of several investigations and remediations invoivingDNAPIs encounterecl in the

subsurface at depths to 2.00 feet. Dr. Campbell has authored technical pttblications and made

presentahons at semurars tn this area of specialized expertise

• Completed Underground Injeciion Control (UIC) projects for sites in I.ouisiana. Arkarisas, and'1'eaas

consestent wrtlt state and O..SL.PA regulations and permit requin ements

• Development and oversigl t of over 20 groundwater monitoruig plans

• Conducted and cnmpletecI eight groundtivater migration'usvestigations with aquifer risl: assessments,
including constituent con puter modeling, technical representative for the nation's largest abandoned
hazardous waste site, and expert testunony urhhgatron cases Most work rotttinely required frequent

Client and Agency hmson

• Completed evaluathon of the groundwater at several srtes wluch resulted in pursuit of naturat

attenuatian with ntemtermg as an alternatzve

• Completed an evaluation of a groundwater pump and treat project with 20 years of operationat data

Prepared a comprehensive analysis report that was accepted by the £PA and state agencies for
reduction and cessation of pumping. 'Fhe primary constihtent of concern was tricliloroethylene

• Cov Pleted a comprehenstve groundwater model for a porhon of tlie Red 1Zrver Waterway watershed
for the U.S. Army Corps of Engineers, New Orleans District, for the design of five locks and danis_
The objective of the model was to define tlre impact (if any) of the locks and darns (pools) on the
shallow groundwater table including the potential impact that the groundcvater may have on the soil

stability and agriculture near the cvatenvay

• Frojeet manager in support of litigation to defcnd industrial operations for ^S-year dttrati on site
activity with dominantly potential groundevater inipact, work induded evaluation of activities on
ground surface that may have inapacted the subsurface including. leaching of salt caverns, brine
ponds, surface water drainage. effectiveness of soil bentonite slurry walls, elechromagnetic snrvey
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urterpretation, groundwater pump treatment, and evaluation of investigation collected data including

Cone Penetrometer Testing

CnnepItanee/ Pemtittittg

Provides Profassional Engineer (PE) review of permit applications for National Pollutant Discharge
Elimination System (NPDES); Publicfv Owned Treatmeut Worl. (POT4V) discharge permiLs,
Stormwater Pollution Prevention Plan (SWPPP) }iermits; Spill Prevention. Control, and
Countermeasures (SPCC) permtts; and erosion arrd sedtme_nt control plans

. Provides PE review of permit applications for Comprehensive Nutrient Management Plans (CNMPs)

for agrrcultural facilities throughout the Midwest and South

-.-Provides PE revrew^afpumttapphcatrunsTorlI SArmyS rzcy^of ^ngufeers (USAt E) Wetlan3s

Sectran 404 permrts

. Provides PE review of permit appltcattons for rentedtal destgns in accordance with CERCLA. RCRA,
and state progranis rncludmg waste mmmuzabon plans Such permrts frequently mclude an air

permit application or verification of conipliance with air quahtv regulations

. Prepared a Resource Conservation Recovery Act (RCRA) Fac lrty Investigation work plan for a major
chemical facility in northern Ohio tlrat was under the lurtsdretrou of the Ohio Envu-onniental
Protection Agency (OL'I'A), U.S. EPA Region 5 and the Nuclear Regulatory Commission (NRC). 'I'he.
RPI work plan was implemented and resulted in several additional activities that included a
corrective measure study (CIsiS) and closure of solid wastc management units (SI'VMUs) on-site in
accordance witlt USEPA and the NRC using IOCFR Par't 20.2002. The sample collection and
laboratory analysis plans were included ut the Quality Assnrance Project Plan (C7APP) consistent with
EPA and NRC standards and metali QuahtyAssurance/Cjualltv Control (QA/QC) requirements of
NRC and EPA The design and constructr.on of a I2CRA on-site tandfiil cell were consistent with all

EPA RCRA criteria. The design served as the basis to alloyv authorization of the on-site cell to be used

for placernent of materials that contained concentrations of uranrum wrthm accepted regulatory tuntts

P>operhy T»utsfer Projects

Property acquisition analyses at mult9pte facility locations for five major corpnrations. Nearly all of
the facilities had IiCRA peruuts or were applying for RCRA perniits at various waste management
umts. The work at more t.han 50 ItCRA-regulateci facilities involved the preparation of project
planning documents, the ewcuhon of freld work, analytical testtng, data evaluahon, esttmahon of
potential remediatiort cosks, and completion of compliance review opmtons The work was

completed on a rush basis due to schedule requirements

• Site and building decontamirwt:ion_ Removal of drums, contamu ated sods, asbestos, brologic wastes,

stacks, sid'u g, foundations and piping, raziug of several struct ures consistent with Agency

requir'ements

. Development of remediationplan for a major paint manufacttiring plant, Agency liaison for a
Consent Order, and coordination of buildiag decontaminaBon including razing of shuctures, asbestos

cleanup, tanl.s, and associated debris

• Conipleted several Phase I/ Phase II environmental site asstssments and compliance audits in

accordance with ASPNI standards

bf nte attel Aitue Tatfittg ReLtfed Projects

Promoted, planned, supervised, completed, and reported on over 20 prajects in mhte tailings disposal
and water resc urce investigations. Aspects of work included sophisticated subsurface, field and
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laborramry investigations, slope stability analyses using computer methods, maximum probable flood
studies, hydrogeologV, seepage, and spillway designs; erosion control; and wastewater freatment
designs. Each project inetuded field inaplementation of designed temedies and frequent Client and

Agency liaison

Completed hydrology and hydraulic design of spillways. channels and related appurtenances for
over 15 coal refuse disposal facrlrties m Perutsylvama, WestVrrguua, Virgmra, Tennessee, l:entucl.y,

and Ohio All faczbtres were designed to withstand 40 percent of the prabable matrmum flood

consistentwith federal and state requirements

Completed site assessment and evaluatrmi of potential impact to surface water and groundwater by a
release of about°_50 millron gallons of coal slurry fronr a mining operation in Appalachia. Worh

included coliection of data, developmcnt ofsampling and analysis plans, coordniation with
numerous regulatory agenaes, the pubhc, and developrnentofa 3ucrnstream cvafcr user forecasl-oi

notification prograrn, including strzamflow and sediment transport analyses. The accvrate forecast
rnodel resulted in savings to downstream water users of several ntillions of dollars

Completed an evaluation of the generation of acid rock drainage (AhD) at a large highly-publicized
gold muie in Colorado that is under the jurisdiction of CERCLA. Worh was completed on behalf of a
law firnc in support of litigation. The work included evaluation of historical production of ARD and

potentral addition of ARD as caused by mmrng operanons durmg the 1980s

+ <:ompleEed mining and mine plan investigations for ore reserves in the western 11,5. fltat included
prectous metals, ore reserve and e_Tivrronmental studies; completed mmrng plans for coal reserves in
Wyoming, Illinois, indiana, C}hio, and Pennsylvania that rmplemented a decision tree matrrv medind
of selection of reserves, below ground and near surface, ore managetnent facilities plarutmg,
transportation and delivery of product to market. Work in the western U.S. included substantial

environniental characterization warI to meet federal standards

Dcre,zteriaar and Otouradroater Coutrot

• P-roject engineer for the design and implementation of a deivatering project to dewater a 10-ft

diameter tumiel, 80 feet below grade with the static groundwater depth 30 feet below grade and
underlying bedrock, approximatelv 10 feet deeper than the tunneI invert elevation. Tht7 length of Ihe
tunnel was more fharr 10,000 feet and the number of wells was approximately 1,000 (all wel(s were
not required to be pumped sunuftaneously) The groundwater pump for dewatering was discharged
into the aquifer at a distance sufficient so that there was no mipaunrent to the ongoing groundwater
effort. The tunneling project required approximately three years duration for construction ancl
periodic evaluation of changes in site conditiorLs and punrpage requirements along the tunnel

alignment
• Prnject engineer for the design and implementatipcn of a dewatering project in southern Louisiana to

dewater an e;cavation of deptlr approviunately 15 feet below ground surface immediately adjacent
the firewater storage pond of the facility. The dewatering was accomplished through the design-and
constructioti of a sheet pile wall in combination with well points to depress the groundwater table to

allow stability of the eNcavation beneath the groundwater table

• 1'rolect engmeer in southerrt Louisiana of a desvatering systeui asing well points to excavate the
foundation for a lanclfrll approcunately 15 feet below ground surface for a facility near New Orleaus
and near the Miss ss ppr River The wellpomt dewatertng system depressed the groundwater table to

allow safe conslruction without the use of structural barriers for a duratron of two years

• Project engineer ia southern Louisiana of a dewaternig system using well pointss to excavate ttie
foundation for a large excavation to a depth of approxunately 15 feet below ground surface for a
facility near New Orleans and near the Mssissippi River. The wellpoint dewatermg system depressed
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the groundwater table to allow safe construction witliout the use of structural barriers for a drnation
of one year

Project engineer for the design of a dewatering project for the excavation of a lock and dam along the
'Pennessee Tombigbee Waterway. The design involved the use of wellpoint system to depress the
groundwater table nearly 30 feet below its static elevation and maintained the drawdown for a period
of 2 years darmg construction

CiriJf Enxinet'7it7v Geotechnfcnl/Ilibration

• Engineer of Record for over 950 structural assessments on behalf of insurance companies for
residential and commercial strttctttres m Louisiana, Micsrsstppt, Alabama, and Texas following

--hurncmnes_I4atrmaand ifrta-Acttv_itres-ncluiLrLsate^s^ectanas _eualuat-trens andreppri }?repatahon
The eutphasi.s of the scope of worl. was an estimate of wind and zvater damage, tlie potential cause of
damage and recommendation for repair

• Geotechnical engineer of record of the slope stability analyses, structural analyses, and subnuttals to
Cook County, I1lirtois in the matter of etcavation of over 200,000 cubic yards of soil from the streets
and neighborhood of Barrie Park. The site ivas immediatelq adjacent to an interstate highway, a
railroad, residences, utilities, includirtg water, sewer, telephone, and irrteriiet c able All engineering
.,vas submitted on behalf of Cornmonwealth Edison to multiple orgattizations to review to allow
verification that damage to the nearby facilities would not occur

+ Comp3eted investigation, analyses and documentation of potrntial damage caused by vibrations as
the result of pile driving near construction of substantial buildings in Shreveport, Louisiana, Work
included assessment of subsurface geotechntcal conditions, review and analysis of comprehensive
vibration measurement records, mspectunn of utrhties, rnsludmg large diameter burted stornt sewer,
evaluahon of soil settlement, retaining walls, and butldrng dtstress

• Completed inspection, anaIyses and documerttahon of potential damage caused by vibratrotu to eight
residences near Livonta, Louisiana, as the result of an explosion during drtlluig of a deep LveLt Work
included in.spection of residences, structural evaluation of potential deflects, preparation of
remeaiation cost estimates and reporting to counsel. Worl. is underway

• Completed inspection, analyses and documentation of potenlial damage to properties inciuding
residences and rctaining ivalls caused by vibrations near a highivay construction site near Neiv Iberia,
I oui.siana. Vibrations were potenlially caused by pile driving near a higlrivay construction site.

Work is underwav

• Completed geotectmical evaluatinn of derailment site in northern Louisiana including analyses and
design of a sophi.sticated wall system to support railroad Ioading during excavation ofsuil. Work
was reviewed 'ui detail l,y raihoad and Louisiana Department of Transportation and Development
(LDOTD) engmeers to verify geoteclmical and structural integrity

• Complete inspection. analyses and documentation of potential damage caused bv vibralions to
properties near the construction of a higlzway and bridge near Columbia. Louisiana. Work is _

undertivay

• Evaluation of construction during 1998 at the Louisiana Jepartncent of Wildiife and Fisheries facilyty
at Woodworth, Louisiana regarding 92 Lnpourtdnieets, soL, synthetic Iurers, pumps, pipes,
racerways, and appurtenances to estimate the cause for settlement, crackrng, loss of waterttght
integrity and impairment. Additional facilities investigated 'uicluded structures, parF:ing areas,
restrooms, and visitor station.s regarding earthwork, contrete, and steel construction and quality.
Numerous soil, concrete and synthetic lirter samples were obtained, tested and evaluated by several
engineering specialists in an effort to reconcile potential differences m opinious
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• Evaluation of concrete at a facilitv near Alexandria, Louisiana to define alternative causes of an
incident that included strengtli, surface treatment, curing chemicals. temperature, and moisture and
the potential impairment to the performance charactervshcs Work included a reasonably
comprehensive revrew of Arrteruan Cencvete Instttute (ACT) and American Standard for Testing
Matertals (ASTM) for concrete. Site samples were obtained and tested by CRA and others

• EvaluatFon of concrete at a constructmn sttr near Lafayelte, Louisrana. TNerk included evaluatton of
concrete batch desrl,m, delivery records, teutperature, tinze, placement techniques, water content, a_nd
related tnatters. The work included several site inspections and review of concrete test records

completed by others

Risk dssessuteuis
. _ :----- --_ _ _. _ - - __. _. --- -

• Develo
rcnent of risk assessrnentsirrjoixit effort with totiicology experts for five sites to submit to

regulatory agencies regarding corrective action

• Completion of a Risk-Based Corrective Action plan for a groundwater pump and treatment project
involving chlorinated solvents released in a high yield aquifer, hnplementation of the pump and
treat has had substantial success during a 15-year pumping history

• Development of a risk assessment for an aparhrrent complex near a site impacted by clrlorinated
solvents. Worl.ed with toxicology experts and Louisiana RECAP criteria including submittal to the

Louisiana Department of Environmental Quality and Louisiana Departnrent of Health. Services

• Review of project reports submitted in accordance with the Risk Evaluation Corrective Action

Program for sites in Louisiana

Travi L7erarliuents

Project Manager for the evaluatton of subsurface unpact as the result of a trarn derailmentnear
Shreveport, Louisiana, on June 17,2002 Apprnt,mately 18,000 gallons of a naphthalene-hased
solvent ivas spilled1'he ettent of the free product plume was detertnined and tltreeFrendt drains
rvere instaIled to collect the LP3APL. Sheet piling was installed and approximately 6,800 cubic yards
of impacted soil were removed. A risk assessment rvas conducted in accordance rti-ith the Louisiana

RECAP. The LDEQ issued site closure in less than one year of the derailment

• Project lofanager for the evaluation of subsurface impact as the result of a iranr de.railnient in
Livingston, Louisiana, on September 28,1982. Twenty-seven of the 43 cars carried hazardous waste.
One tank car contairied perchloroellrylene (PCE) that was lost during the derailment. A slurry wall,
recovery wells and a sunip recovery system were nastalled to recover the PCE from the subsurface.

The extent of impact rvas determmed and approximately 70,000 cubic yards of soil was removed

Groundwater pump and trreatment conttnued for about 10 years

• Tecluucal support mclndmg engineering evaluations, cost analyses, and agency liaison for the
evaluation of subsurface rmpact from a gasolrne spill In the rnrd-19fztls a tram stnul.: a 5,400-gailon

gasolure tr'ucl, stalled on the trachs in Kenner, Louisiana. Due to the resulting gasolfne s(.^ili and
inferno, nearby residents were evacuated. The subsequent investigaiion sltocved gasoline constituents
in soil and groundwater to depths of ?0 feet belotv grade. The LDI:Q took action with the transporter

and eventually restored the site through the inactive and abandoned site division

•'Yechnical support including engineering evaluations, cost analyses, and agency liaison for the
evaluation of subsurface intpact after a train derailment, On August 14, 2003, a train derailment
occurred that consisted of 136 railcars. Of the 33 cars remaining on site, four of the ra'tlcars had a
release of contents consisting of approiimately 15 pounds of cqanuric acid crude, approximately
20,000 gallons of petroleum oil, approximately 50 gallotu ot a liquid containing eflioxylate, and
approtintately 40 gallons of creosote matenal '7'he released matertals were contained rn the proxmuty
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of the derailment and did not enter the surface waters of @re State. Approvirrrately 40o cubic y'ards of
impacted soil was eicavated and removed from the site. Groundwater monitoring continues

.4diniriistrijtive Order iVork

• Development of Agency Consent Order for closure of over 20 waste management units at ane stte
including issues of solidification, chemical recovery, incineration, on-site vaulting, in-place closure,

groundwater control, treatment and disposal, and deep well injection

• Completion of four CERCLA Remedial Investigation/Feasibility Study (RI/FS) investigations of

major abandoned sites

• Development of eight closure plans submitted for Agency revicw

titei9.tgroun,f 3torrrqe Tn+rk (I.IS'I) Projects

• Management of four regional contracts witlt tnajor oil companies for defin)tion, Agency liaison, and
remediation of IZST management. Work responsibilities inclucled. safetv, plamung, suta:ontracting,

drilling, sampting, testing. Agency liaison. and reporting

,3groeroruy iifrr] iigrictrttltrirl Projects

+ Completed courseworb and pro)ecls for provrding technical services to fhe United States Department
of Agriculture Natural Resources Conenratron Service in malttple states Typicat)y these evaluations
and designs include nutrientnranagement planning, rautfall-runoff anal_yses and vegetatton or

revegetation issues

. Courpleted four proints at sites with the specific project objective to restore vegetatron The

constituent of concern Nvas salt at each site

Otieer Pro ject^VErperieuce

• P-roject manager for a site evaluation ot an industr•ial fac'ility in Baton Rouge, Louisiana that

discovered concentrations of polychlorinated biphenyls (PCBs) in soils that exceeded the acceptable
regulator_v )intit. The ctetectiotu were encountered beneath concrete pavement, parking areas, and

dramage patht,vays. After an investigation a plan was prepared, approved by LDEQ and
tutplentenied that mvolved removal and off-siie d'ispositiotn of concrete and soil, bacl.fill, and site
restoration. The tnvestigation, closure and approval were under the jurisdiction of i.DL'Q

• Pro)ect manager of an mvestigatton of potential soil artd groundwater impact of a site in nortltern
Louisiana in accordance wlth Louistana RECAP requirements. Work required coord'utation witb
regulator}` agencies and a confidenttal chent The pro)ect area evaluated was several hundredae$
and incluifed potential impact to resiclences, comntereral btvldrngs, apartments, churches, p pe

and other facilities
. Project manager of site evaluatiott of detection of polychlorinated t+rprsenyls (PCBs) in a transfur-mer

at an industrial facility near Houma, Louisiana. 'I'he transformer oil and carcass were tested and an
off-site disposition plan implemented that included incinerator of the PC13-impaired oil and landfill

dusposal of the carcass.
Project manager for an oivner of 27 hansformers that included testing, reporting, and off-site
dusposition in accordance with applicable regulations of the oil and carcasses of the transformer units,
Approtimately 50 )x:rcent of the h'ansformers contained oi] with concentrations of polychlorinated

biphenyls (PCns) that exceeded regulatory limits and required action

. Contiderrttal Client Management documentation, and disposition of destruction of 12 drums of
waste contamtng'!,3,7,8-tetrachlorodibenzo-p-diotia (TCDD) or dioxin, CAS No.17-16-D1-h, The
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project included characteri:.ation saunpting and testing to define disposal issues, and search for
competent sites to complete the incineration of the solids. The activity included a comprehensive
revieiv of U.S. and international pacl.aging, transpqrtation, and destruction of the drum
retluirements. Dr. C.ampbell supervised staff to prepare incuieration specifications, plan
transportation, accompany and oversee the shipnient by truck, rail and sea to the selected incinerator
site in Sweden Staff iraveled to the mcmerator facihty, oversaw the incineration and returned with
certification of destruction The documentation submitted to theclrent rncluded a comprelrenstve
chronological lug of activity, ntanifests, records, and photographic record. Confidential Chent;
Location, Lllinois; Engineering fees: $35,000;'I'otal cost: $150,000

• Project manager of site evaluation of detection of polychlorinated biphenyls (PCI3s) m a transformer
at an ittdustrial facilitq near 1-Iouma,I:oirisiana. The transforurer oil and carcass were tested and an
off-srte disposifioirl?laarirrptenented that in-clud>;d-irrcineratrr of the PCP,--impairedoil and landfill

disposal of llre carcass.

• Project manager for an uivner of 27 transforzners that included testing, reporfing, and off-site
lisposition in accordance with appiicalile regulations of the oil and carcasses of the transformer turits.
ApproYimatelv 50 percent of the transformers contained oil with concentrations of polychlorinated

biphenyls (PCtis) that exceeded reyntlatory limits and required action

• Confidential Client. Dr. Campbell provided expert testimonv support regarding the loss of integrity
to a benzene pipeline located in Geismar. Louisiana. 'fhe benzene pipeline extende.d beneath a
highway and lost it is mtegrzty as a result of corrosion Extensive emergency response and long-term
response were requrred to restore the Site An evaluatron was perforrrsed on the site and of nearby
pipelines to determine ttie potential cause of the faiTttre and the patential mterrelahonslup of the
surroanding pipelines that may have caused the pipeline failure and potential loss of the pipeline

integrity

• Project manager to evaluate and address the potential for stress corrosion cracking in an ettianol
pipel6ne near Arlington, T'eNas. It was anticipated that an existing S-inch diameter underground
pipeline constructed of carbon steel in about 1988 was to be used to transport the ethanol. The
pipeline was designed and constructed in 1958 and was about 4,000 feet in length. Dr. CampbeU
determined that the primary cause for concern for a pipeline ut service to carrv ethanol is the
"msidrous" charactertshc that there is little or no indicirtion (or warning) of damage until a failure

occurs

• Proiect manager of an mvesttgatron of the indoor aix qua8ty (IAQ) complaints at the Lafavette,
Louisi-ana airport Air Traffic Contrnller buildr_ng Dr Campbell evaluated the history of "asthmatic
conditions" experienced by workers, the buildmg design, operahon, and mamtenarice, and the desrgn,
opera8on, and maurtenance of the HVAC systent. The work included an evaluatfun of IAtI
circulation and building contfort as defined by air controllers. The itrvestigation determined that the
HVAC svstem was not operated with reconimended guidelines. A questionrraire was designed based

on interviews witit building user groups

• Project manager for the cornpletion of secondary conlainment feasibility study and prelinunary
design for a pipeline termutai in Jefferson County. Texas. The pipeline terminal coruisted of eight
80,0L10 barrel abnveground sturae- tanls and associat,ed station piping. Act3vities irrcluded
topographic survey review, release scenario evaluation, containment volume calculation,
devetopment and evaluation of contarmnentalternatives and design calculations and

recommendations

• Preparation and subnuttil of a Potable Water Distrrbutron Identification Plan for two piPeline
faciUties in southern Louisiana. Activifles included the identification of on-site potable water ptpuig
and outlets, performanee of a forntal cross connection control survey uf the facilities, and preparation

and submittal of a formal Distribution Identification Plan for all on-site pipurg
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. Project Coordinator for investigation of a 10-story office building in the southern U.S. to define
existing conditions regarding assertions that the building exhibited poor indoor air quality ( IAQ).

The investigation included review of building design, HVAC system audit, and collection of

qualitative TAQ saniples for determination of the presence/absence of rnolds, fungi, and bacteria.

'1'he investigation is contutuu?g

• Project manager assessing the IAQ odor problent etperienced at the Methodist student center on the
LSU-Natchrtoclhes campus After hurldmg mspectiort and mtervrew wrttr management, the potential
source of IAQ rnolds, constituents, and odors was defined. The building was ntodified by elimination
of tlie potential odor source aud the problem resolved

• Promoted, planned, supervised, and reported on over 15 projects in soil mechanics, water resources,
and land development. Worl, elements included dant and spillway design.s, foundation setNements,

iYVer mode rrtg, s-hpptng center eve opm"eiiEs pig+cliiie subsui^ce vriti'esiigalro`ns;tiibraHoir analyses- -

and e+.pcrt test-iarony. The nrajority of the projects required securing numerous permits from

multiple regulatory agencies
• Protnoted, planned, ccnducted, supervised, and reported on projects in civil engineering including

soils, water, and environmental aspects. Worl, elenrents irtcluded probable ma-%imum flood studies,
eNpcrt testimonv, hydrographic surveying, dredging, environmental impact studies, pipelirte design,
daat and spillway design. sectiment transport, and hydrogeologic investigatiorts. The majority of the

work required frequent Agency Itaeson

• Completed analysis. testing, and modification of pump and piping networks experiencing corrosion.
erostort, snrface detenoratton: destgn and analysis of matertals of constsuctrnn to conrliat attack from
products being transperted and the envrrolunent, mcludmg design of double-walled ptptng systems

to reduce the potential of a release to the environment

• Served as a commtsstoned of-ficer aboard NOS ships Rude, Heck and 4Vhrtnag en Atlantic and Gulf

Coasts frnm 146Q to 1072. Also, served for engineering underwater diving for dam safety inspections

from 1973 to 1976.

• Served as operations officer aboard tliree survey ships condticting photogramnietric, hydrographic,
and oceanographic survcys along the Atlantic and Gulf coasts

I~cl ert Testi rnrrui/ mrd Lectures

. Expert witness in litigation involvirtg technical issues

. Lecturer at conferences and association meetings

. International lecturer at Commonwealth uf Independent States (C1S) bazardous waste seminars and

other international, regional, and localconferences

. Participated in comprehensive revieiv of worA plans, agency review history, data collection
programs, RIPs and ecological risk assessment of an ecological site reportedly impacted by strrface
water discharges for a 50-year duration. The southern Louisiana site received high visibility ami
review by federal, state, and local regulators. The worl. involved coordination with and management
of specialists in planning, estuarine ecology, surface water and dredge spoil assessnlent, leachate
studies, and c:oustruct:on cost estimation. Tt:e work product resulted in setitement of the titigatiotr

PUBLICATIONS/PRESEN'f ATIONS

Campbell, P.L., II.L. Cxouse, and J.T. Gorndey, "Carbon Dioxide Problems in Compressed Air

TurmeBng", Proceed'mQS Rapid Eacavation and Tunneiing Conference, published by the American

Institute ot tviinutg, Metallurgical and Petroleum Engineers, Inc., Vol.1, pp- 206 .^1,1479
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• Campbell, P.L. and B.R. Bundv, "Clean-uP of tbe Tate Cove. Abandoned Hazardous Waste Site,
Fvangeline P-arish, Louisiana", ASCF., F.nvironmental Division Corrference. Atlanta. GA,1981

• Campbell, P.L., R.C. Bost, and R. W. Jacobsen, "Subsurface Organic Recovery and Contaminant
Ivligration Simulation", Proa^ Fourth National Symposium and Lxposition of Aquifer
Restoration and Ground Waler Momtorvxg, Coiumbuc; Oluo,19is<1

• Park, C1.W. N.E, Garland, and P.L. Campbell. "Case Historyi Remedial Action Program for Ground
Water Contamination with Chlorinated Hydrocazbons at lvlalor Industrral Stte", AIChE, Hazardotrs

WasteConference, 1984

• Campbelf. P.L., "Automated Hydrograpluc Survey Systems", Ocean Engineering III Conference,

Newark, Delaware,1975

-C-aarpl>zll;P.L.;"ilme ene^alysuof5(ieamFlow^^a^AljacentAllegceny"RNerGaguig-
Stattons°, Doctoral Dissertation, Carnegte-Mellon Unrversity, Pittsburgh, 1'ennsylvarua,1973

• i: ampbell, P L, "Recovery of IIeavy Qrgarncs, Case History°, Canadian Petroleum Assoctatron,
Prevenhon and Treatment of Groundwater and Sorl ut Calgary. Alberta, Canada, May 1989

. Camphell, P L, "Iteccvety of Ltene Non-Ai;ueous Phase Liqurds Usmg Wells", Proceedrnzrs, Thnd
Armual Ilazardouc Materials ManagementConferencef Central, Rosemont, ltlmoas, March 1990

. Canipbell, P I. ,"Hydrology Related to Hurricane Katrrua", Louisiana Claims Association 1211' Annual
Educational Conference & Expo, Paragon Casmo Resort, Marl.sville, Louisiana, ]mre 2006

• CampbelL P L,"Protectmg Groundlvater Resourccs Throttgh a Successful Wellhead Protection
Program ut Louisiana", Lcnrman Education Services. Baton Reuge, Loutstana, July 2006

. Campbell, P L,"PAII Broclegradation Technzques and Ap€hcahons, Old inger Superfund Srte &
Paradis Gas Plant", Envirenmental Protectien Agency Regron 6, and the L.uvtstana 17epartment tif

Environmental Quality, Louisiana, August 2007
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MERC
SQII. & WATER CC

-Y IV

Y tif.f._

1

. . . .^{!
-Lst^'y Vance
Ohio Department of Natural Resour
Fountain Square Build i ng E.
Colrmibus, OH 43224

Dear tvir. Vance:

oG-
L7 Fr~31= m 11 ;. 12-01"1

z0mbtfu

J

2. Lo O

G.^;.>xP7r^1ER
On>< ^rzu fhu q xta d ti ^x

C61y Ek'd i tflN
^4̂.^/, .

^jtioiLL+ ,^Lf1^.^ GV"t .

r.

Lar-ry, there is much tteated discussion on the proposed west bank -s

spillway. Much of the heat cornes frnm the fact that the Division

of \Vater has not had a Roodanswer or any answer to questions the rV IV
landowners along Beaver have. The Mercer SWCD office was not informed'd'^•'
of thepublrc meet.tng held in the county by the Divrsron of Water_
Many to beaf[ected landowners also were unaware of the meeting.

..,.^...__._._^...-.._-t ^y

Concerns about Proposed Spillway ,4. p
"J'^,'^'.:^o WC'^ .r

I. Data from the Division of Water irrdicated higher ltows in Beaver°r'.Iry

Creek with proposedspillway but only out of bank flow at one z4

place. This is not reasonable to anyone who sees Beaver C.reek r01
flow out of bank every year. ,p e

tl^qr' fy,r^2 A study needs to be done showing what wt l l trappen to flood
levels when spillway is operating and when the tributaries n '

717 W. Logan Stret

rt,r.-.J . A,! V^

downstream of the lake are also contrrbutrng water to Beaver or^
Creek. . a^

3. The proposed spillway will remove water from the lake taste
than the present sprtlway. How wilt existing road brrdges e
be affected by this ncrease flow?

4. How will ttte ex sting road brrdges affect flood levels and
duration?

5. The Wabash River is the outlet for Beaver Creek. How will the
increase ftow affect the Lloodinp at thls bottleneck7

6. t9hat effect will the increase flow from the proposed spltlway

have on crops, bridges, roads and burldings? Wtll damage be

more or Less, with numbers to back up the statenients?

,EL.► EIY Eb
DEC 2 1991

DON001 1 84
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2
7. The landomners in the Beaver Creek watershed downstream of

the la[ae did pay construction assessroents and an paying
maintenance assessments. They have a right to know what will
happen - not just someone's best guess.

8. What does it take to have the state pay their share toward

maintenance?

9. A management pian for drawdown of the iake needs to be
developed. Thts would seem the best way of solving the varied
tnterests between farmers and recreationists.

Your assistance in this matter is greatly appreciated_

Ro r Knapke
Mercer SWCD Board Chairman

dw

Enclosure

I pON001185



KEITH G. EARLEY. P.E..P.S. „"i t ^^l V E7.a

MERCER COUNTY ENGINEER NOti2b 1991

101 N. MA[N 5T. - GOURT HOUSE - ROOM Z05

CEL7NA, OHIO 45822 0,}1, of Natural fl850utces

r

PHOr4E a 13-986-7759

November 19, 1991

Francis Buchholzer
Director, Ohio Department of Natural Resources

Building 3D
Fountain.Sqi3r3r-Q ----_-_.. ------- ------
Columbus, Ohio 43224

RE: Grand Lake West Spillway Replacement

Dear Ms. Buchholzer,

^.....:-rt ni I11p1P,

The replacement of the west spillway is an important safety
related project. I have reviewed itiformation supplied by O.D.N.R.,
and I have reviewed the 1981 "Survey Report for Flood Control and
Allied Purposes" prepared by the Louisville, Kentucky District of
the Army Corps of Engineers. There are wide discrepancies between
the two sources of data and I believe additional detailed analysis

should be performed.

The Corps Report indicates an observed bankful flow of the
Beaver creek outlet being about 250 c.f.s. O.D.N.R. indicates a
capacity of over 700 c.f.s. The Corps report indicates peak stage
lake levels for the ten year through 100 year storms be.ing_
approximateiy one foot higher than O.D.N.R. based on 51 years of
record measurements. Tf the Corps report is correct, larqer
outflow will pass uncontrolled for long periods over the proposed
40 percent enlarged spillway to an outletting stream of very
limited capacity. This situation could cause very costly damages
especially to structures such as the Lakefrnnt Racket and Health

club.

it appears to me that enlarging the spillway crest would cause
more damage than good, even if O.D.N.R_ figures are correct.
outlet graphs supplied by O.D.N.R. indicate no reduction in lake
peak stage elevations for storms smaller than a 50 year storm.

Even the 100 year storm only shows a 0.2 foot peak stage reduction-
It appears that this minute rarely occurrinq reduction would be
more than offset by increased damages along the Beaver Creek
outlet. According to O.D.N.R. charts, the peak discharge is
quadrupled for all storms larger than a ten year event and smaller

storms were not analyzed.

It appears desirable for a lake regulation policy which
balances the value and probability of attaining the desired
recreation pool during desired periods with the cost of flood
damaqes likely to occur around the lake and along the Beaver Creek

., j^^r^K ^'a,^nEf . .^<.:le e^i ^'GcJ^or+f^ .z ^taorey in ^ ::yy,^utt:am ^-ns 1.:.l^ef 3<et^a<irsm
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outlet. Perhaps the Beaver creek outlet could economically be
improved to safely handle increased outflows. Perhaps combining
this increased capacity with a lake regulation policy, that
includes the benefits of weather forecasting, could allow routing
of peak flows through the eeaver Creek outlet at times when the
outlet can handle the flow, and allow holding back flows during
short periods while the-peak from local storms subsides. Widening
the upper three miles by approximately six feet is one alternative
I believe should be studied.

A detailed study such as those designed by the Corps of
Engineers Hydraulic Engineering Center {I-IEC) would be time
consuming and expensive, but valuable. _Itis guita__possble. that _
sixch a study could not only provide much improved results, but even
reduce construction cost. The study should include detailed damage
analysis around the lake and along the outlet including acres
inundated, crop damage,structure damage, transuortation and
utility damage, along with benefit analysis for different
alternatives alonq with an optimization procedure.

Mercer County maintains ten bridges over the Beaver Creek
outlet and has long range plans to replace six of thesa structures.
We intend to utilize federal highway off system funds known as BRZ
funds. Perhaps enlarging those structures should also be studied.

I sincerely hope that a-D.N.R_ gives these items adequate

consideration.

Sincerely,

f"`^^,{h ^Q^t

Keith Earley, P.E., P:S.
Mercer County Engineer

%GE/arn

cc: Mercer County Commissioners

Senator Robert Cupp
Representative Jim Davis

DON0011$7
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AEITH G. EARLEY, P.E.. P.S.

MERCER COUNTY ENGINEER

101 N. MAIN ST. - COURT HOUSE - ROOM 205

CELINA, OHIO 45822

PHONE 419.58G-7755

February 12, 1992

Bob Goetemoeller
Ohio Department of Natural Resources
Building 3D
Fountain Square

_-CoLumbus, _Ohib-4a-2-24

.iCCEIVEii.
FE814 1992

nrpf, nf Natural Resouree,
nivtsinn of IAlatpr

RSS erand Lake West Spillway Replacement

Dear Mr. Goetemoeller,

The additional information which you provided to me was
helpful and the meeting was also helpful. The improved lakeside
flood relief of the proposed spillway is quite valuable and
evidently the dam safety requirements do not allow any reduction in
outlet capacity. It also appears that any additional flooding
along the Beaver Creek is negligible in the lower portions of the
Beaver Creek. However, I still have concerns regarding flooding
near the spillway especially at the Lakefront Racquet and Health
Club. The ground floor elevation at that facility is 85a.8 and the
lowest floor elevation is about three feet lower, where there are
two racquet ball courts, locker roams, saunas, whirlpools, tanning
beds, baby sitting room, laundry room, and a furnace room, much of
which is carpeted. Tf flood elevations get above 959 there could
be some very expetisive damage.

It appears certain that the new spillway will increase the
likelihood of very damaging flooding to this facility. Perhaps
this increased flooding could be eliminated by removing bottlenecks
in the upper three miles of the Beaver Creek without any damage to
the downstream owners. Perhaps a capacity equal to a twenty-six
foot wide bottom width could be obtained at a reasonable price. I
believe that floodplain elevations should be determined for the
proposed spillway with the existing channel and for the proposed
spillway with an enlarged channel- Those elevations should then be
compared to the existing floodplain elevations.

The proposed spillway without the enlarged "outlet stream will
probably be a benefit to many people, but a detriment to a few.
With the enlarged outlet stream, it could be a benefit to all.
Since FEMA evaluated the current floodplain in 1989, it should be
revised for any significant changes in the water.shed. Zt shouldn't
take that much additional work to elevate an enlarged channel
condition at the same time. If it is relatively certain that the
effects of this study would not change the spillway design, then
this would not delay that project and could prevent future delays.

•_lLenee« ^Ccune^ -- v,e^a c„ •ILcJinaf, d^<a^Y t^ vl*F><eu(^luHe s-rzd C'^^n.iaar 3Escx^j',y,^

2, ^s ( DON041188



we appreciate the work and commi.tment,that you have devoted to
this project. Zt is to our mutual benefit that all aspects are
adequately studied.

Siacerely,

Keith G. Earley , P.£_, P.S.
Mercer County Enqineer

KGE/an

DONOO1189



MERCER COUNTY
SOIL & WATER CONSERVATION DISTRICT

717 W. Logan Street • Celina, Ohio 45822

Telephone t419't 586-2548

Cihio L'ept. of Nacural Hesourcea
Divis.ian of Water
Fountain 8quare, 31d%. E-3
Coiumbua 4aZT

Uear Ghiei.

_e5ruarv 28, 1993

,'^AR 0 Z i99

S ;IL & tttTcy
CONSERVATlGf+

y7e, as a board of suFe=visors. ieel the proposecl
spi.llztav at +srand Lake St. 19ary's needs several things
addressedr,r iurther studiedto P-^osect the cropland alan.-

3eaver Qreek.

We understand the weir io being raised by 4" to tbe
piank, that is now aero:s the e:ciatin^- weir- If this is
done. we request that the lake draw dewn be kept 3t the

orieinal-aeir ieje1 and the plank be used as a bufzer zcne.
We feel che aisnao°ment of the lake level is a•rery important

lss.i,=,. q written management plan neejs to be 3eveloped

before spiliway is built.

We feel the Department oi Natural Resources has
iors^otten tne iarmer, as the Q10 design oi the spil.lway will
put' 4 feet-"in S'e'aver'Cireek i'fself. The paet year we had Q25
storm9 which puts out additional 3 feet cf -water in to
Se3ver. The increased flood over a dam oi this nature will
cauae higher peak flows in Beaver '^reek. We have a total of
7 feet ei water into Beaver without any c.onaideration or'
drainaoe into the Peaver Creek. The charts 13DNR has, does
not reilect a true picture of the banks. There is a
diiference between spoil bank and field leveld. The average
dept of Beaver Creek without spoii banks ia appro.c.imately 8

f e`et _

We as a noard of auperviscrs r°eues-ad -cu_ staff to
ca_culate :he de°ign of Beaver ,'ree!c •aich drainage from farm

.Lsnd intc Beaver at a_ate acuta 1_16- There are 6:?28.30

a^r°__ The '?i-rh desa=:n +ueed mas the ccunt_e9 as ~u:.?t of

3es'''-̂ - - T_- M design wee __ _._=c:c_-^.^. ..

: a: ..:! °I.e 313p°

'C -S 9PttoT

ra. .':''1''J ,. 'IYlue

ie! =a^aM1^_ ".^^._^ __., 'S:c''^.___°.l = ._ ..._....._ i•,

DON001190 (



spi1' :ae...
Page 2

The Beaver Creek. Itsel=, would have E .4 fe°t aY •,vater

zn it- The ditch itseli is apprn°imately 9 d.eea .average

TherA£ore. in
.a P'^ rainfall all the drainage is s1^rig to ne

much greater with a 500 foom dam with a 50" ••+eir 11" deep.

Sure the spillway -.'ill handle QlO. but if not kept down be7ow

the buffer 4one there will be no protection for the farmers

downstream. vi7e need to know wHat the new peak fiood

elevations wi'ii he and thezr 3uration.

Another thing we would liae to address is the statea

water. A? a landcwner uses water ircm the lake for anything.

thea must have c•ermission snei pay f^r it_ We feel. if you

claim awnersnin ai the water tnen you nave an obligation when
the water enters into Beaver Creek. There has oFenno
tnaintenance money paid to the county ior the perIDan3nt count'?

maintenance aa of thia date_ It can't be all a one way

atr°et. Tne state assumed 2:3 of tne cost of clean out and

should include in their budget on a.^ontinuinfl hasis an

amcunt t%r 2!3 of the annual utaintznance. We ^ealine their

•aill
be .cloadinl- at times, bu'r, sometimes measur°e _an be

taican =- ?r°ven'c the°e things before tae get out bi hand.

cS^^

Sam i3eliwarth .Jr-
l.'hairmail

...;4.^.D.Mercer

cc: ]im!)a^- is
Nlercer Co. Ccutimissioners
3ob Bash
Senaror Cupp

{ DoNao11s1
Il ^
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DEPARTMENT OF THE ARMY
U.S. ARMY ENGINEEfl 17ISTRfCT. LGUI3VILLE

COHPSOF ENGINEERS

P.O. BOX 59

I.GUIgVftLE, KENRUCKY 40201-0O59

Novenber 23, 1992

Operations and Read3.ness Division
Regulatory eraneh (North)
ID No_ 199101165-pmr OFrt :

tVJV 'i u 1992

t,Y11G uf4,1„^^^f

--^ffrw^._.Bru^^ L^kens . .. .
Ohio Department of Natural Resaurces
Office of Chief Engineer
Fountain Square
Colambu9, Ohio 43224

oear Mr. Pickens: .

This is in regard to your letter dated October.l3, 1992, concerning
a proposal to place fill material to replace an existing spillway,
construct a new lake drain, and replace a bridge in Grand Lake St.

Marys, in Celina, Mercer County, Ohio.

We have reviewed the hydrology and hydraulics data submitted
involving the new spiliway design_ It has been..determined;that there is

insufficient infoimat,ion to make a dec^.si vnasto the effeet e that
increas.tng the spillway capacity will have on flood frcquencies and
damages: Yoa need to reevaluate the dsscharges downstream of the dam.i
for the full =ange of events and use those dischaxges in the He.C-2 ancj.

evaluate the starting elevation used in the REC-2 analysi.s.:Further, it
has been detercnined that the Ordinary High Water (oHil) elevation on the

laxe^.W^I'cl-`be^B^Y:'0'za£her tban 079-5 shown on the application drawings.
Our point of contact regar(iing the additional information requested is

Mr, Ron Holcnberg. Mr_ Aolmber
_g can be reached at (502) 582-5513.

If you nave any questions concerning this matter, please contact

this oPfice at the above address, ATTN: CEORL-OR-FN or call Mrs. Rucker

at t502) 582-5607.

^ She2 0
Chief, No h Section
heguiator_3 3=anc.h

DON0011 g2 t
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HYDROSPHERE ENGINEERING
P.O. Box 360530

Cleveland, Ohio 44136-0009
440-973-4054 or 330-721-2722

February 25, 2010
t

Ohio Attorney General Richard Cordray's Office
Executive Agencies Section
30 East Broad Street, 261° Floor
Columbus, Ohio 42215

Attention: William J. Cole, Senior Assistant Attorney General

Subject: Review of the report prepared by Pressley Campbell in May 2006

The following pages review the contents of the report prepared by Pressley Campbell of
Conestoga-Rovers and Associates (May 2006). The direct comparison of statements is
contained in table form with a brief explanation discussed below each point.

The remainder of this page has been left blank so that the tables and comments each

fit on one page.
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Review of the report prepared by Pressley Campbell in May 2006

Page Campbell (2006) Comment

5 Recorded water surface elevations in The same water surface elevations
Grand Lake St. Marys from 1927 to can not be used to calcutate the flow

1978 were used with the stage- for both spiliways. If the 500 foot
discharge relationships for the 39.4 wide spillway were installed in 1927,

foot spillway to calculate the amount the lake levels would have changed
of water discharged into Beaver accordingly, and a new set of water
Creek through the spillway during that surface elevations would come into
period. These same water surface existence. Using the reoorded water
elevations were used with the stage- surface elevations for the 39.4 wide

discharge relationships for the 500 foot spillway would overestimate the

foot spillway to simulate the discharge for the 500 foot wide
conditions that would have occurred spillway.
had the 500 foot spillway been in
place between 1927 and 1978.

As part of Campbell's calculations, he uses historical water surface elevations of the
lake to determine the flow that would have occurred from the lake had the new 500 foot
spillway been in place. Campbell claims that the flows from the lake would be much
greater for the 500 foot spillway, using the historic lake levels.

The lake elevation is important In determining the amount of flow that would occur over
a spillway. The higher the lake elevation, the more flow from the spillway. Additionally,
a smaller spillway will allow less flow to exit the lake than would a wider spillway. Thus,
the smaller spiliway will cause the water surface elevation of the lake to rise to a greater
elevation than would a wider spillway.

Campbell erroneously assumes that the lake's water surface elevation would have
reached the same elevation whether the spillway was 39.4 feet wide or 500 feet wide.
The lake surface elevation would be less with the 500 foot spillway, and the flows from
the 500 foot spillway would not be as large as he calcutated.

Page 2 of 9



Review of the report prepared by Pressley Campbell in May 2006

Page Campbell (2006) Comment

11 Increase in the 100 year Flood Elevation The water surface elevation at the
Case property was not increased

The replacement of the westem spillway by 4.4 feet during the flood with an

has increased the 100 year flood [the average return period of 100 years

elevation of water that will result from a when the 500 foot wide spillway

100 year storm] in the area surrounding wias installed- Campbell claims
Beaver Creek. Sound engineering that the flood elevation increased

practice dictates that the flood plain from 852.71 feet to 857.11 feet.
must be maintained without increasing The FEMA firm map (1986) of the

the water surface elevation of the 100 unincorporated areas of Mercer
year flood more than 1 foot at any point. County shows that the water

ODNR's replacement of the 39.4 foot surface elevation at the Case
spiliway with the 500 foot spillway has property during the flood with an

increased the 100 year flood elevation average return period of 100 years
by approximately 4.4 feet at the Case is approximately 862 feet.
property (Table 2). During the 100 year Campbell failed to check for the
hypothetioal storm event significant existence of ttie flood study and
flooding now occurs, and will continue to erroneously performed his
occur, along Beaver Creek, where it did calculations ignoring any
not occur prior to the spillway backwater effects from the

development. Wabash River. Table 2 of the
Campbell report contains the
elevations listed above.

Campbell argues the following: 1) During a storm having an average recurrence interval
of 100 years (a storm that would occur, on average, about once every one hundred
years), the water surface elevation near the Case property with the 39.4 foot spillway in
place is 852.71 feet; 2) during a storm having an average recurrence interval of 100
years, the water surface elevation near the Case property with the 500 foot spillway in
place is 857.11 feet: and 3) the new 500 foot spillway causes a rise of 4.4 feet near the
Case property during a storm having an average recurrerice interval of 100 years.

A review of the FEMA firm map (1986) of the unincorporated areas of Mercer County
shows that the water surface elevation at the Case property during the flood with an
average return period of 100 years is approximately 862 feet, a much higher elevation
that what Campbell is reporting for either spillway. During the flood with an average
return period of 100 years, flood clevations for most of Beaver Creek are controlled by
the water surface elevation of the Wabash River and runoff from the Beaver Creek
watershed downstream of the spillway, not the flows exiting the spillway. Campbell
failed to check for the existence of the flood study and erroneously performed his
calculations ignoring any backwater effects from the Wabash River.

Page 3 of 9



Review of the report prepared by Pressley Campbell in May 2006

Page Campbell (2006) Comment

11 The Case Property and the 100 year Flood Plain Campbell examined the
fFEMA FIRM for the City o

The Case property is located within the City of Celina dated March 18,

Ohio. The City of Celina Flood InsuranceCelina 2006. He did not examine,
Rate Map (FIRM) was effective March 18, 1986. the adjoining map showing

The FIRM is a map developed by the National the unincorporated areas

Flood Insurance Program (NFIP) within FDMA to of Mercer County

show base flood elevations, risk zones, and
flood plain boundaries. On March 18, 1986, the

(September 6, 1989),
Panel Number 390392

Case property was designated as Zone C, i.e. 0100 B. Had he examined

located in "an area of minimal flooding." the adjacent map he

Subsequent to the replacement of the western would have discovered an

spiliway and flood of July 2003, the FIRM was obvious error in the City of

revised and became effective on November 1, Celina FIRM. The entire

2004. The revised FIRM designated the Case Case prpperty can be

property as Zone A, "areas of the 100 year
base flood elevations and flood hazardflood

readily identified in the
flood hazard area before,

factors not determined." (The 1986 and 2004 the construction of the

FIRM maps are attached as Appendix D.) new spillway.

The replacement of the western spillway directly
resulted in higher flooding potential for
properties located directly downstream, and this
change in f[ood risk has been recognized by
FEMA.

Campbell claims that before the construction of the 500 foot spillway, the Case property
was designated by FEMA as being in an area of minimal flooding. He also claims that
after the construction of the 500 foot spiliway, the Case property was now located in a
flood hazard area. Campbell concludes that the change in flood designation is the
result of the construction of the 500 foot spillway.

Campbell failed to review the FEMA flood insurance rate map for the unincorporated
areas of Mercer County (September 6, 1989), Panel Nurnber 390392 0100 B. This
map clearly indicates that the Case property is within a flood hazard area, long before
the construction of the new 500 foot spillway.
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Review of the report prepared by Pressley Campbell in May 2006

Page Campbell (2006) Comment

11 increased Potential to Endanger Human Life According to the USACE
and Safety report (1981), the slope of

Beaver Creek is 1.5 feet per
The ability of the 500 foot spillway to mile. It is not likely that a
discharge a significantly larger quantity of creek with that slope will be
water into Beaver Creek than the 39.4 foot moving at high velocities. He
spillway has resulted in an increased should have examined the
potential for injury and loss of life. For severe pictures in his report to see
storm events, there are no preventative the actual characteristics of
measures in place that will act to reduce the the flood waters.
flow into Beaver Creek. The water that
discharges into Beaver Creek from the 500 Table 3 of the Flood
foot spillway has the potential to be moving at Insurance Study (FIS) for the
high velocities and can overflow the banks at unincorporated areas of
a significant depth. These two factors have Mercer County, Ohio lists
the potential to threaten human activity in the floodway mean velocities for
area surrounding Beaver Creek downstream the Beaver Creek during the
of the spillway during severe storm events. base flood. All floodway
Additionally, this discharge causes stress to velocities for the Beaver
the roads and bridges crossing Beaver Creek Creek, in the vicinity of
directly downstream ot the spillway. Any use GLSM, are less than or equal

of these roads or bridges during or following a to 2.0 feet/second during the
severe storm could be dangerous and a base flood
potential threat to life and safety.

Campbell argues that the construction of the new 500 foot spillway has the potential to
cause significant increases in flood depths and flood flow velocities, and thus increases
the potential for damage, and injury and loss of life.

According to the United States Army Corps of Engineers report (1981), the slope of
Beaver Creek is 1.5 feet per mile. This is an extremely flat slope for a creek or river. It
is not likely that flood water at a creek with that slope will be moving at high velocities.
Table 3 of the Flood Insurance Study (FIS) for the unincorporated areas of Mercer
County, Ohio lists floodway mean velocities for the Beaver Creek during the base flood.
All floodway velocities for the Beaver Creek, in the vicinity of GLSM, are less than or
equal to 2.0 feet/second during the base flood. These flow velocities are very small.

The floodway can be thought of as the central part of the channel's flood plain, where
velocities would be at a maxirnurri. So all overban'r, flow veloclties would be less than
2.0 feet/second.
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Review of the report prepared by Pressley Campbell in May 2006

Page Campbell (2006) Comment

12 Although it is well beyond the scope of According the USACE (1981)
this report to fuity analyze all of tho report, channel clearing and
alternatives that should have been cleaning is the most cost effective
thoroughly evaluated by ODNR before measure for reduction of flood
constructing the 500 foot spillway - damages along Beaver Creek.
atternatives that shoufd now be That same report established that
considered to safely manage flood any of the other alternatives
conditions in Grand Lake St. Marys and suggested by Campbell were
Beaver Creek, and to avoid future economically infeasible.
flooding of the properties along Beaver
Creek (see Figures 4a-4d) - such
alternatives do exist_

Campbell suggests that several options that the Ohio Department of Natural Resources
could undertake would reduce the flooding problems along the Beaver Creek.

All of the options suggested by Campbell were discussed in the United States Army
Corps of Engineers report (1981). This report concluded that all of the options
suggested by Campbell were economically infeasible.

Page 6 of 9



Review of the report prepared by Pressley Campbell in May 2006

Page Campbell (2006) Comment

12 In 1979, ODNR's consultants completed The USAGE (1981) report

an evaluation to safely handle the established that the alternative

probable maximum flood (PMF) through described by Burgess and Niple

a combination of the eastem and (1979) would have negligible flood

westem outlet structures. The evaluation control impact on Beaver Creek.
recommended an alternative that
included modif(ca6on to#he eastern
discharge structure and accompanying
canals to, "provide an east/west split of
uncontrolled discharge capacity which is
proportional to the drainage areas
contributing runoff to the lake". Storm
modeling computations conducted by
ODNR during the study indicated that a
modification of the easterri spillway
would decrease. the outftows in Beaver
Creek, increase the outflows in the
Feeder Canal, and safefy handle the
PMF such that it would not overtop the
embankments. The recommended
alternative was not implemented.

Campbell suggests that the altemative to modify the eastem discharge structure and
accompanying canals to provide an east/west split of uncontrolled discharge capacity
would reduce the flooding problems along the Beaver Creek.

This alternative was examined by the United States Army Corps of Engineers and
discussed in their report (1981). The Corps concluded that this option would have little
impact on the Beaver Creek in terms of flood control.
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Review of the report prepared by Pressley Campbell in May 2006

Page Campbell (2006) Comment

Figures These figures are flood inundation According to the FIRM for the
4a, 5a, maps for 4 historical rainfall events that unincorporated areas of Mercer
6a, 7a compare the total inundated area with County, the flood plain width

the old spillway versus the total near Wabash Road appears
inundated area with the new spiliway, wider than for any other reach of
based upon the analyses performed by the Beaver Creek, from GLSM to

CampbelL the Wabash River.

The most downstream section (Sectiori tt is standard engineering
25) used for the Campbell analyses is practice to properly account for
located just downstream of Wabash downstream backwater effects
Road. On all of these figures, the area when perforrning a subcritical
of inundation at Section 25 is water surface profile analysis of
approximately the width of the main a creek, or river. It appears as if
channel. Campbell did not perform these

analyses correctly.

Carnpbell presents figures of the Beaver Creek from the Grand lake St. Mary's to the
Wabash River. These figures show the total area that would be inundated with the old
spillway in place and the total area inundated with the new spillway in place. Each of
these figures shows the inundation area near the Wabash River to be quite small
regardless of which spillway is in place.

A review of the FIRM for the urrincorporated areas of Mercer County shows that the
area of inundation along the Beaver Creek during the base flood, an event that has an
average recurrence interval of 100 years, is widest near the Wabash River. Campbell's
calculations did not take into account the backwater effect of the Wabash River, nor did
he take into account the storm water runoff entering Beaver Creek and the Wabash
River west of the spillway. If the conclusions of Campbell are correct, when it rains east
of the spillway, it does not rain west of the spillway. By neglecting the effect of the
Wabash River on the flood elevations of the Beaver Creek and the inflow west of the
spillway, Campbell ignored standard engineering practices, and produced errorieous

results.

Page 8 of 9



Review of the report prepared by Pressley Campbell in May 2006

SUMMARY

The report by Pressley Campbell prepared in May 2006 contains erroneous
assumptions and summarizes erroneous calculation procedures. Using the results of
the erroneous assumptions and the erroneous calculation procedures, he arrived at the
erroneous conclusion that the 500 foot wide spiliway constructed by ODNR in 1997 is
responsible for the flooding along the Beaver Creek and the Wabash River. Based
upon Campbell's erroneous procedures, it is impossible to evaluate the extent of
flooding that is caused by the Wabash River, the Beaver Creek watarshed, or the
modification of the Grand Lake St. Marys spiliway.

If you have any questions about the content of this report, please contact the
undersigned.

Philip H. De Groot, Ph.D., P
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HYDROSPHERE ENGINEERING
PA. Box 360530

Cleveland, Ohio 44136-0009
440-973-4054 or 330-721-2722

February 25, 2010

Ohio Attorney General Richard Cordray's Office
Executive Agencies Section
30 East Sroad Street, 26"' Floor
Columbus, Ohio 42215

Attention: William J. Cole, Senior Assistant Attorney General

Subject: Comparison of the Affividavit of Pressley Campbell (2009) with the report
by the United States Army Corps of Engineers (1981)

The following pages compare and contrast contents of the report prepared by the
United States Army Corps of Engineers in August 1981 entitled Grand Lake St. Marys
Ohio: Survey Report for Flood Control and Allied Purposes and the affidavit prepared
by Pressley Campbell of Conestoga-Rovers and Associates in September 2009 for the
case of Wayne T. Donor et al. v Sean D. Logan et al. The direct comparison of
statements is contained in table form with a brief explanation discussed below each

point.
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Comparison of Pressley Campbell (2009) and the USACE (1981)

Page USACE (1981) item Campbe!! (2009)

12 Periodic flooding of primarily 8 The lake elevation data
agricultural land along Beaver demonstrate that the 500 foot self

Creek is attributed to a regulated spillway completed in
combination of factors including a 1997 would have between 1914
very limited flood control and 1997, and now has since

capability of Grand Lake St. 1997, repeatedly caused frequent

Marys, poor surface drainage, low and severe flooding in the Beaver

stream gradient (1.5 feet per mite, Creek, the Wabash-Mercer

high stream stages which cause County, and the properties in the
inadequate outlet conditions for vicinity of the two waterways.
numerous agricultural drains, and Such flooding would not have
constrictions to flow from occurred had ODNR not replaced

vegetation on the banks, shoals, the 39.4 foot spillway with the 500
and debris throughout the entire foot self regulated spillway.
10.6 mile reach.

Campbell claims that had the new 500 foot spillway been constructed in 1914, frequent
and severe flooding would have occurred downstream of the spillway. He additionally
claims that none of these flooding events would have occurred with the previous 39.4
foot spillway still in place.

The United States Army Corps of Engineers report produced in August 1981
contradicts his assertions. This report states that flooding along Beaver Creek has
historically occurred periodically, and that many of the causes of the flooding are
independent of the spillway.
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Comparison of Pressley Campbell (2009) and the USACE (1981)

Page

C-2

USACE (1981)

few hundred feet wide from
Creek flood hazard area is only a

often reported in conjunction with
uncontrolled releases from Grand
Lake and high flows on the
Wabash River. The Beaver

Flooding on Beaver Creek is most

Grand Lake to Townsn+p une

Wabash River.

Road, but reaches a width of over
3,000 feet as it approaches the

Item

13

Campbell (2009)

As demonstrated by Exhibit B, it
is highly unlikely, if not
impossible, Relators` property
downstream of the 500 foot
spillway and in the vicinity of the
Beaver Creek and Wabash-
Mercer County would have
flooded from Grand Lake St.
Marys ir the 39.4 foot spillway
were still in place and ODNR had
engaged in the lake level
management practices it had
prior to 1997.

Based upon his calculations, Campbell claims that tiad the previous 39.4 foot spillway
stiil been in place, property downstream of the spillway would not have flooded.

All of Campbell's calculations fail to take into account backwater effects from the
Wabash River. Backwater occurs when a downsiream control point raises the water
surface elevation upstream. The water surface elevation of the Wabash River causes a
rise in the water surface elevation of the Beaver Greek. The report by the United States
Army Corps of Engineers in August 1981 clearly states that the backwater effect of the
Wabash River is a major cause of flooding along the Beaver Creek.

In addition, Campbell did not include in his calculations any flow contribution from the
Beaver Creek watershed below the spillway. Runoff from the entire watershed
contributed to the flooding of Beaver Creek that occurred before modification of the
spiliway, and still contributes to the flooding along Beaver Creek.
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Comparison of Pressley Campbell (2009) and the USACE (1981)

Page USACE (1981} Item Campbell (2009)

14 Flooding has been reported for years, not 14 Using the lake elevation

Marys, butonfy around Grand Iake St. Marys reveals

realso along Beaver Cek, the take's the ODNRthat, had

natural outlet channel " 500 footdesigned
spillway

"Flooding problems along Beaver Creek been constructed 70

are from both overbank inundation and years earlier (in 1927),

subsurface saturation as a consequence fifteen storm events
tween 1929 and 2006bof long periods of near bankfut flow in the e

flat gradient channel. Peak discharges would have resulted in

from the lake's western outlet are not flow that exceeds the
capacity of Beaver Creekgreat enough to cause instantaneous

flooding and are less than would be and Wabash Mercer

experienced without the lake. However,
fl o
County,

din an average ofit often requires several weeks of steady
outflow to pass flood runoff from the lake. afelapprnxm Y once every

ifConverselyThis condition is sufficient to keep Beaver ,tive years.

Creek near bankful for long periods of the 39.4 foot spiliway was

time and is damaging to agricultura{ in place and

operations, particularly in the spring and accompanying lake level

early summer in the flood plain." management ODNR
practiced were followed,

15 "Local residents and farmers along only one storm event

Beaver Creek were interviewed and would have caused the

reported significant flood events during discharge to overflow the

January 1949, December 1957 through banks of the Beaver
Creek and WabashJanuary 1958, March through April 1964,
Mercer County.March 1965 and May 1972 "

Campbell claims that his calculations show that had the previous 39.4 foot spillway
been in ptace, only one storm event between 1929 and 2006 would have resulted in

flooding.

The United States Army Corps of Engineers report produced in August 1981 states the
flooding along the Beaver Creek is a regular occurrence. Additionally, the report
references interviews with local farmers which document historical flooding events.
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Comparison of Pressley Campbell (2009) and the USACE (1981)

Page

Syll.

USACE (1981)

A range of structural and
nonstructural flood damage
reduction measures were
examined. Nonstructural
measures investigated for Beaver
Creek are not viable solutions
because of the agricultural
character of the flood plain.
Structural measures considered
for Beaver Creek including
detehtion basins, diversion,
clearing and cleaning, channel
improvements, and agricultural
levees were determined to be
economically infeasible.

Item

22

24

Campbell (2009)

Another option available to ODNR
is to develop additional outlet
channels located on the Grand
Lake St. Marys to divert some
portion of the water that flows into
the lake. Diversion of some of the
water away from the western
spillway would prevent excess
amounts of water from flowing
into Beaver Creek.

An eastern outlet structure on
Grand Lake St. Marys exists. ...
ODNR could modify the eastern
outlet and its accompanying canal
to provide an east/west split of
the discharge of overflow from
Grand Lake St. Marys which
would decrease the outflows in
Beaver Creek. In my professional
opinion, this option could safely
handle the probable maximum
flood such that the embankment
of the Grand Lake St. Marys dam
would not overtop. _

Campbell discusses several options that he believes would mitigate flooding along the
Beaver Creek. Despite performing no analyses, he claims that these options would
work and should be undertaken by the Ohio Department of Natural Resources.

The United States Army Corps of Engineers report produced in August 1981
documents several structural and nonstructural flood reduction measures which were
investigated to help alleviate flooding problems along the Beaver Creek. This report
concludes that all measures considered, including those posed by Campbell, were

economically infeasible.
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Comparison of Pressley Campbell (2009) and the USAGE (1981)

SUMMARY

The report by the U. S. Army Corps of Engineers produced in August 1981 directly
contradicts many claims made in the affidavit prepared by Pressley Campbell in
September 2009- His ciaim that the flooding along the Beaver Creek and the Wabash
River are caused almost exclusively by the overflow from the 500 foot spillway
constructed by ODNR in 1997 are exaggerated.

If you have any questions about the contents of this report, please contact the

undersigned.

Philip H. De Groot, Ph.D., P.E.
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AFFLDAVIT OF PI-IILIP U. RE GROOT

STATE OF OHIO )
) SS:

COUNTX OF CUYAI:IOGA )

Philip H. De Groot, being first duly sworn, states as follows:

1. I am competent to make the statements contained in this affrdavit and I have personal

knowledge of the facts stated, which are true and accurate to the best of my knowledge.

2. I hold advanced degrees in civil engineering.

3. 1 am a licensed professional engineer in the State of Ohio.

4. I currently teach engineering courses, including courses in hydrology and hydraulics, at

Cleveland State University and have over 25 years of experience teaching at various universities.

5. 1 have ovcr 30 years of experience as a consultant on complex civil engineering topics

including causal determination of flooding; delineation of floodplains; hydrologia, hydraulic, and

ground water models; storm water management; and subsurface drainage systems.

6. I have.previously testified as an engineering expert regarding issues in the common pleas

courts of Cuyahoga, Hamilton, Lorain, Lake, Smnmit, and Trumbull counties.

7. A true and accurate copy of my curriculum vitae is attached as Exhibit A and

incorporated in this affidavit.

8. I have been retained by Ohio Department of Natural Resources as an expert witness in

the case captioned State ex rel. Wayne T. Doner, et al, v. Sean D. Logan, Director, Ohio

Department of Natural Resources, et al., Ohio Supreme Court Case No. 2009-1292.
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AFFIDAVIT OF PHH.iI' H. DE G12OOT

9. My expert opinion and tbe facts and data on which niy opinion is based are contained in

my report, a true and accurate copy of which is attached as Exhibit 13 and incotporated in tbis

afffdauit.

Sworn to and subscribed before me this _I day of Msuch, 2010.

^^^^^Notary Pub c

SHARON KELLYP
My Commissfan Exprres April 14, 2014
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Water surface in Beaver
Creek with no obstructions

Subcritical flow: slow
moving and deep

P. De Groot April 28, 2010



Water surface in Beaver
Creek with obstructions

Subcritical flow: slow
moving and deep

Obstructions:
Woody debris
Sediment
Downstream

flooding

P. De Groot April 28, 2010



A.FFTDAVA'I' OF ;"FIII.IF U. UF, GROOT

)STATE OF 0HI0
) SS:

C4UNTY QF CUY,AI-1DGA. )

Pbilip H. l7e Groot, being first duly sworn, states as follows:

1. I am competent to make the statements contaixred in this affidavit and I have personal

knowledge ofthe facts stated, which are true and aecurat.e to the best of my 1:.t7.owledge.

1 I hvld advanqed degrees in civil engineering.

3. 1 arn a licensed professional engineer in the St,ate of Ohio.

4. 1 currently teach engineering courses, including courses in hydrology and hydraulics, at

Cleveland State University and have over 25 years of experience teaching at vazzous universities.

5. I have ove r 30 years of experience as a consultant on complex civil engineering topics

ixzcluding causal determination of floodieg; delineation of floodplaizts; hydrologic, hydraulic, and

ground water models; storm water managemen.t; and subsurface drainage systems.

6. 1 have previously testified as an engineering expert regarding issues in the common pleas

courts of Cuyalioga, Hamilton, Lorain, Lake, Summit, and Trumbull counties.

7. A true a.ud accurate copy of rny auxriculum vitae is attached as 1.;xhihit A. and

i.ucorporated in this affidavit.

8. 1 have been xetained by Ohio T3epartment of Natural Resouroes as an expert Nvitness in

the case captiotled State ex tel. Wayne T. Doner, et at, v. Scan D- Logan, Directoz', Ohio

Deparu nent of Natural Resources, et al., Okaio Supreme Court Case No. 2009-1292.
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AFFIDAVIT OF k'MJ.fP H. DE GItOOT

9, my expert opinion and the faots and data on which my opin.ion is based are contained in

ztxyreport, a ttate and accurate copy o[Nti^hich is attached as Exhibit B and inoorpo;rated in this

a£fieiavit.

Svvora to and subscxibed before me this J^ day of March, 2010.

SWAROiS L. KELLY
Notary PuIil10. 8taie auO^l 201x
Cp.ryUSSion Expites Apr
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SUMMARY RESUME, page 1 of 3 Philip H. De Groot Updated: 01/2010

EDUCATION

B.S. Physics 1971; Pennsylvania Military College (now named Widener University), Chester
Pennsylvania 19013

B.S. Civil Engineering 1978, M.S. Civil Engineering 1981 (concentration in hydraulic and
environmental engineering); Cleveland State University, Cleveland, Ohio 44115

Ph.D. Civil and Environmental Engineering 1987 (specialization in water resources
engineering and hydrology); Utah State University, Logan, Utah 84322

REGISTRATION Professional Engineer, State of Ohio No. 4-6712. (Since 1981)

EXPERIENCE: University related

Location: Cleveland State University Civil and Environmental Engineering Department

Time period: June 1987 to Present

Undergraduate Courses Instructed:

Current Title: Associate Professor

Graduate Courses Instructed:

Statics
Civil Engineering Systems Analysis
Construction Planning and Estimating
Hydraulic Engineering
Hydraulic Engineering Laboratory

Location• Drexel University

Time period: September 1985 to June 1987

Undergraduate Courses Instructed:

Fluid Mechanics
Engineering Economy
Hydraulic Engineering
Hydraulic Engineering Laboratory

Surface Water Hydrology
Ground Water Hydrology
Open Channel Hydraulics
Water Resources Engineering
Hydrologic Modeling
Ground Water Modeling
Natural Channel Design & Laboratory

Civil Engineering Department

Title: Assistant Professor

Graduate Courses Instructed:

Ground Water Hydrology
Open Channel Hydraulics



SUMMARY RESUME, page 2 of 3 Philip H. De Groot updated: 01/2010

EXPERIENCE: University Related (continued)

Locatiom USDA-ARS Agricultural Research Station Boise, Idaho

Time period: January 1984 to August 1985
Title: Research Civil Engineer
Duties: Ground Water Modeling leading to Ph. D. Dissertation

Location: Utah State UniversitV Civil and Environmental Engineerinq Department

Time period: March 1992 to December 1983 Title: Instructor

Undergraduate Courses Instructed: Waste Water Engineering Water Treatment

EXPERIENCE: Consulting Engineering

Time period: September 1985 to Present
Status: Independent consulting engineer
Current title: Principal hydrologist(hydraulic engineer

Brief description of types of projects undertaken:

Basement flooding, causal determination
Culverts, hydraulic analysis of capacity
Dam, downstream effects of the failure
Erosion, analysis and corrective measures
Erosion and sediment control, ordinance update
Flood hazard, delineation of floodplains
Flooding, causal determination
Ground water seepage problems, evaluation
Litigation, expert testimony and support services
Modeling utilizing hydrologic, hydraulic, and ground water models
Storm sewer network, determination of capacity under surcharge conditions
Storm water detention, determination of effectiveness
Storm water management, ordinance update
Sanitary sewer network, determination of capacity under surcharge conditions
Subsurface drainage systems, design
Water supply, surge analysis and corrective measures

Training of Civil Engineering Professionals: One day short courses to provide continuing
education for professional engineers as part of the license requirements. Topics include
surface water hydrology, detention basin design, floodplain determination using the HEC-RAS
program , hydraulic analysis of bridges and culverts using the HEC-RAS program, and
simulation of hydrologic systems using the SWMM program.



SUMMARY RESUME, page 3 of 3 Philip H. De Groot updated: 01t2010

EXPERIENCE: Consulting Engineering (continued)

Location: Consulting Engineering Firms in the Cleveland, Ohio Area
Status: Employee
Time period: January 1978 to February 1982
Title: Design Civil Engineer

Brief description of types of projects undertaken:

Bridge, hydraulic analysis for flood clearance
Creek channel, design of restoration to repair erosion
Highway, design of roadway and intersections
Highway, plan and profile preparation
Sanitary sewer, design of gravity systems
Sanitary sewer, design of pressure systems
Site plans, residential and commercial
Steam lines, project engineer for design of replacement system
Storm sewer, design
Subdivisions, design and review of plans

PROFESSIONAL MEMBERSHIPS

American Society of Civil Engineers
American Water Works Association
American Society of Engineering Education
National Ground Water Association
American Association of University Professors

VOLUNTEER PROFESSIONAL COMMITTEES

Member of the advisory committee to the Chagrin River Watershed Partners, Inc. Participating
in the review and technical oversight of proposed storm water management ordinances, and
erosion and sediment control ordinances for potential adoption by the Chagrin River
watershed communities. (2000)

Elected supervisor to the Cuyahoga Soil and Water Conservation District. This is a volunteer
position, and requires supervisory and management duties. Served as the treasurer (1999),
vice-chairman (2000) and chairman (2001).



HYDROSPHERE ENGINEERING
P.O. Box 360530

Cleveland, Ohio 44136-0009
440-973-4054 or 330-721-2722

February 25, 2010

Ohio Attorney General Richard Cordray's Office
Executive Agencies Section
30 East Broad Street, 26th Floor
Columbus, Ohio 42215

Attention: William J. Cole, SeniorAssistanfAttorneyGeneral

Subject: Review of the report prepared by Pressley Campbell in May 2006

The following pages review the pontents of the report prepared by Pressley Campbell of
Conestoga-Rovers and Associates (May 2006). The direct comparison of statements is
contained in table form with a brief explanation discussed below each point.

The remainder of this page has been left blank so that the tables and comments each
fit on one page.
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Review of the report prepared by Pressley Campbell in May 2006

Page Campbell (2006) Comment

5 Recorded water surface elevations in The same water surface elevations

Grand Lake St. Marys from 1927 to can not be used to calculate the flow

1978 were used with the stage- for both spillways. If the 500 foot
discharge relationships for the 39.4 wide spillway were installed in 1927,

foot spillway to calculate the amount the lake levels would have changed

of water discharged into Beaver accordingly, and a new set of water
Creek through the spiliway during that surface elevations would come into
period. These same water surface existence. Using the recorded water
elevations were used with the stage- surface elevations for the 39.4 wide
discharge relationships for the 500 foot spillway would overestimate the

foot spillway to simulate the discharge for the 500 foot wide
conditions that would have occurred spillway.
had the 500 foot spillway been in
place between 1927 and 1978.

As part of Campbell's calculations, he uses historical water surface elevations of the
lake to determine the flow that would have occurred from the lake had the new 500 foot
spillway been in place. Campbell claims that the flows from the lake would be much
greater for the 500 foot spillway, using the historic lake levels.

The lake elevation is important in determining the amount of flow that would occur over
a spillway. The higher the lake elevation, the more flow from the spillway. Additionally,
a smaller spillway will allow less flow to exit the iake than would a wider spillway. Thus,
the smaller spillway will cause the water surface elevation of the lake to rise to a greater
elevation than would a wider spillway.

Campbell erroneously assumes that the lake's water surface elevation would have
reached the same elevation whether the spillway was 39.4 feet wide or 500 feet wide.
The lake surface elevation would be less with the 500 foot spiliway, and the flows from
the 500 foot spillway would not be as large as he calculated.
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Review of the report prepared by Pressley Campbell in May 2006

Page Campbell (2006) Comment

11 Increase in the 100 year Flood Elevation The water surface elevation at the
Case property was not increased

The replacement of the western spillway by 4.4 feet during the flood with an
has increased the 100 year flood [the average return period of 100 years
elevation of water that will result from a when the 500 foot wide spillway
100 year storm] in the area surrounding was instailed. Campbell claims
Beaver Creek. Sound engineering that the flood elevation increased
practice dictates that the flood plain from 852.71 feet to 857.11 feet.
must be maintained without increasing The FEMA firm map (1986) of the

the water surface elevation of the 100 unincorporated areas of Mercer
year flood more than 1 foot at any point. County shows that the water
ODNR'sYeplacement of the 39.4 foot surface elevation at the Case
spillway with the 500 foot spillway has property during the flood with an
increased the 100 year flood elevation average return period of 100 years
by approximately 4.4 feet at the Case is approximately 862 feet.
property (Table 2). During the 100 year Campbell failed to check for the
hypothetical storm event significant existence of the flood study and
flooding now occurs, and will continue to erroneously performed his
occur, along Beaver Creek, where it did calculations ignoring any
not occur prior to the spillway backwater effects from the

development. Wabash River. Table 2 of the
Campbell report contains the
elevations listed above.

Campbell argues the follow(ing: 1) During a storm having an average recurrence interval
of 100 years (a storm that would occur, on average, about once every one hundred
years), the water surface elevation near the Case property with the 39.4 foot spillway in
place.is 852.71 feet; 2) during a storm having an average recurrence interval of 100
years, the water surface elevation near the Case property with the 500 foot spillway in
place is 857.11 feet; and 3) the new 500 foot spillway causes a rise of 4.4 feet near the
Case property during a storm having an average recurrence interval of 100 years.

A review of the FEMA firm map (1986) of the unincorporated areas of Mercer County
shows that the water surface elevation at the Case property during the flood with an
average return period of 100 years is approximately 862 feet, a much higher elevation
that what Campbell is reporting for either spillway. During the flood with an average
return period of 100 years, flood elevations for most of Beaver Creek are controlled by
the water surface elevation of the Wabash River and runoff from the Beaver Creek
watershed downstream of the spillway, not the flows exiting the spillway. Campbell
failed to check for the existence of the flood study and erroneously performed his
calculations ignoring any backwater effects from the Wabash River.
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Review of the report prepared by Pressley Campbell in May 2006

Page Campbell (2006) Comment

11 The Case Property and the 100 year Flood Plain Campbell examined the
FEMA FIRM for the City of

The Case property is located within the City of Celina dated March 18,
Celina, Ohio: The City of Celina Flood Insurance 2006. He did not examine
Rate Map (FIRM) was effective March 18, 1986. the adjoining map showing
The FIRM is a map.developed by the National the unincorporated areas
Flood Insurance Program (NFIP) within FDMA to of Mercer County
show base flood elevations, risk zones, and (September 6, 1989),
flood plain boundaries. On March 18, 1986, the Panel Number 390392
Case property was designated as Zone C, i.e. 0100 B. Had he examined

located in "an area of minimal flooding." the adjacent map he
Subsequent to the replacement of the western would have discovered an

spillway and flood of July 2003, the FIRM was obvious error in the City of
revised and became effective on November 1, Celina FIRM. The entire
2004. The revised FIRM designated the Case Case property can be
property as Zone A, "areas of the 100 year readily identified in the
flood, base flood elevations and flood hazard flood hazard area before
factors not determined." (The 1986 and 2004 the construction of the
FIRM maps are attached as Appendix D.) new spillway.

The replacement of the western spillway directly
resulted in higherflooding potential for
properties located directly downstream, and this
change in flood risk has been recognized by
FEMA.

Campbell claims that before the construction of the 500 foot spillway, the Case property
was designated by FEMA as being in an area of minimal flooding. He also claims that
after the construction of the 500 foot spillway, the Case property was now located in a
flood hazard area. Campbell concludes that the change in flood designation is the
result of the construction of the 500 foot spillway.

Campbell failed to review the FEMA flood insurance rate map for the unincorporated
areas of Mercer County (September 6, 1989), Panel Number 390392 0100 B. This
map clearly indicates that the Case property is within a flood hazard area, long before
the construction of the nelnl 500 foot spillway.
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Review of the report prepared by Pressley Campbell in May 2006

Page Campbell (2006) Comment

11 Increased Potential to Endanger Human Life According to the USACE

and Safety report (1981), the slope of
Beaver Creek is 1.5 feet per

The ability of the 500 foot spiilway to mile. It is not likely that a

discharge a significantly larger quantity of creek with that slope will be
water into Beaver Creek than the 39.4 foot moving at high velocities. He

spiliway has resulted in an increased should have examined the

potential for injury and loss of life. For severe pictures in his report to see
storm events, there are no preventative ttie actual characteristics of

measures in place that will act to reduce the the flood waters.
flow into Beaver Creek. The water that
discharges into Beaver Creek from the 500 Table 3 of the Flood
foot spillway has the potential to be moving at Insurance Study (FIS) for the
high velocities and can overflow the banks at unincorporated areas of

a significant depth. These two factors have Mercer County, Ohio lists
the potential to threaten human activity in the floodway mean velocities for
area surrounding Beaver Creek downstream the Beaver Creek during the

of the spillway during severe storm events. base flood. All floodway
Additionally, this discharge causes stress to velocities for the Beaver
the roads and bridges crossing Beaver Creek Creek, in the vicinity of
directly downstream of the spillway. Any use GLSM, are less than or equal

of these roads or bridges during or following a to 2.0 feet/second during the
severe storm could be dangerous and a base flood

potential threat to life and safety.

Campbell argues that the construction of the new 500 foot spillway has the potential to
cause significant increases in flood depths and flood flow velocities, and thus increases
the potential for damage, and injury and loss of life.

According to the United States Army Corps of Engineers report (1981), the slope of
Beaver Creek is 1,5 feet per mile. This is an extremely flat slope for a creek or river. It
is not likely that flood water at a creek with that slope will be moving at high velocities.
Table 3 of the Flood Insurance Study (FIS) for the unincorporated areas of Mercer
County, Ohio lists floodway mean velocities for the Beaver Creek during the base flood.
All floodway velocities for the Beaver Creek, in the vicinity of GLSM, are less than or
equal to 2.0 feet/second during the base flood. These flow velocities are very small.

The floodway can be thought of as the central part of the channel's flood plain, where
velocities would be at a maximum. So all overbank flow velocities would be less than

2.0 feet/second.
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Review of the report prepared by Pressley Campbell in May 2006

Page Campbell (2006) Comment

12 Although it is well beyond the scope of According the USACE (1981)
this report to fully analyze all of the report, channel clearing and
alternatives that should have been cleaning is the most cost effective

thoroughly evaluated by ODNR before measure for reduction of flood
constructing the 500 foot spillway -- damages along Beaver Creek.

alternatives that should now be That same report established that

considered to safely manage flood any of the other alternatives
conditions in Grand Lake St. Marys and suggested by Campbell were
Beaver Creek, and to avoid future economically infeasible.
flooding of the properties along Beaver
Creek (see Figures 4a-4d) - such
alternatives do exist.

Campbell suggests that several options that the Ohio Department of Natural Resources
could undertake would reduce the flooding problems along the Beaver Creek.

All of the options suggested by Campbell were discussed in the United States Army
Corps of Engineers report (1981). This report concluded that all of the options
suggested by Campbell were economically infeasible.
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Review of the report prepared by Pressley Campbell in May 2006

Page Campbell (2006) Comment

12 In 1979, ODNR's consultants completed The tJSACE ( 1981) report

an evaluation to safely handle the established that the alternative

probable maximum flood (PMF) through described by Burgess and Niple

a combination of the eastern and (1979) would have negligible flood
western outlet structures. The evaluation control impact on Beaver Creek.

recommended an alternative that
included modification to the eastern
discharge structure and accompanying
canals to, "provide an east/west split of
uncontrolled discharge capacity which is
proportional to the drainage areas
contributing runoff to the lake". Storm
modeling computations conducted by
ODNR during the study indicated that a
modification of the eastern spillway
would decrease the outflows in Beaver
Creek, increase the outflows in the
Feeder Canal, and safely handle the
PMF such that it would not overtop the
embankments. The recommended
alternative was not implemented.

Campbell suggests that the alternative to modify the eastem discharge structure and
accompanying canals to provide an east/west split of uncontrolled discharge capacity
would reduce the flooding problems along the Beaver Creek.

This alternative was examined by the United States Army Corps of Engineers and
discussed in their report (1981). The Corps concluded that this option would have little
impact on the Beaver Creek in terms of flood control.
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Review of the report prepared by Pressley Campbell in May 2006

Page Campbell (2006) Comment

Figures These figures are flood inundation According to the FIRM for the

5a4a maps for 4 historical rainfall events that unincorporated areas of Mercer,,
7a6a compare the total inundated area with County, the flood plain width,

the old spillway versus the total near Wabash Road appears
wider than for any other reach ofinundated area with the new spillway,

based upon the analyses performed by the Beaver Creek, from GLSM to

Campbell. the Wabash River.

The most downstream section (Section It is standard engineering
25) used for the Campbell analyses is practice to properly account for

located just downstream of Wabash downstream backwater effects
Road. On all of these figures, the area when performing a subcritical

water surface profile analysis ofof inundation at Section 25 is
approximately the width of the main a creek, or river. It appears as if

channel.
Campbell did not perform these
analyses correctly.

Campbell presents figures of the Beaver Creek from the Grand lake St. Mary's to the
Wabash River. These figures show the total area that would be inundated with the old
spillway in place and the total area inundated with the new spillway in place. Each of
these figures shows the inundation area near the Wabash River to be quite small
regardless of which spillway is in place.

A review of the FIRM for the unincorporated areas of Mercer County shows that the
area of inundation along the Beaver Creek during the base flood, an event that has an
average recurrence interval of 100 years, is widest near the Wabash River. Campbell's
calculations did not take into account the backwater effect of the Wabash River, nor did
he take into account the storm water runoff entering Beaver Creek and the Wabash
River west of the spillway. If the conclusions of Campbell are correct, when it rains east
of the spillway, it does not rain west of the spillway. By neglecting the effect of the
Wabash River on the flood elevations of the Beaver Creek and the inflow west of the
spillway, Campbell ignored standard engineering practices, and produced erroneous

results.
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Review of the report prepared by Pressley Campbell in May 2006

SUMMARY

The report by Pressley Campbell prepared in May 2006 contains erroneous
assumptions and summarizes erroneous calculation procedures. Using the results of
the erroneous assumptions and the erroneous calculation procedures, he arrived at the
erroneous conclusion that the 500 foot wide spillway constructed by ODNR in 1997 is
responsible for the flooding along the Beaver Creek and the Wabash River. Based
upon Campbell's erroneous procedures, it is impossible to evaluate the extent of
flooding that is caused by the Wabash River, the Beaver Creek watershed, or the
modification of the Grand Lake St. Marys spillway.

If you have any questions about the content of this report, please contact the

undersigned.

Philip H. De Groot, Ph.D., P.E.
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HYDROSPHERE ENGINEERING
P.O. Box 360530

Cleveland, Ohio 44136-0009
440-973-4054 or 330-721-2722

February 25, 2010

Ohio Attorney General Richard Cordray's Office
Executive Agencies Section
30 East Broad Street, 26"' Floor
Columbus, Ohio 42215

Attention: William J. Cole, Senior Assistant Attorney General

Subject: Comparison of the Affividavit of Pressley Campbell (2009) with the report
by the United States Army Corps of Engineers (1981)

The following pages compare and contrast contents of the report prepared by the
United States Army Corps of Engineers in August 1981 entitled Grand Lake St. Marys
Ohio: Survey Report for Flood Control and Allied Purposes and the affidavit prepared
by Pressley Campbell of Conestoga-Rovers and Associates in September 2009 for the
case of Wayne T. Doner et al. v Sean D. Logan et al. The direct comparison of
statements is contained in table form with a brief explanation discussed below each

point.
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Comparison of Pressley Campbell (2009) and the USACE (1981)

Page

12

USACE (1981)

Periodic flooding of primarily
agricultural land along Beaver
Creek is attributed to a
combination of factors including a
very limited flood control
capability of Grand Lake St.
Marys, poor surface drainage, low
stream gradient (1.5 feet per mile,
high stream stages which cause
inadequate outlet conditions for
numerous agricultural drains, and
constrictions to flow from
vegetation on the banks, shoals,
and debris throughout the entire
10.6 mile reach.

Item

8

Campbell (2009)

The lake elevation data
demonstrate that the 500 foot self
regulated spillway completed in
1997 would have between 1914
and 1997, and now has since
1997, repeatedly caused frequent
and severe flooding in the Beaver
Creek, the Wabash-Mercer
County, and the properties in the
vicinity of the two waterways.
Such flooding would not have
occurred had ODNR not replaced
the 39.4 foot spillway with the 500
foot self regulated spil)way.

Campbell claims that had the new 500 foot spillway been constructed in 1914, frequent
and severe flooding would have occurred downstream of the spillway. He additionally
claims that none of these flooding events would have occurred with the previous 39.4

foot spillway still in place.

The United States Army Corps of Engineers report produced in August 1981
contradicts his assertions. This report states that flooding along Beaver Creek has
historically occurred periodically, and that many of the causes of the flooding are
independent of the spillway.
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Comparison of Pressley Campbell (2009) and the USACE (1981)

Page USACE (1981) Item Campbell (2009)

C-2 Flooding on Beaver Creek is most 13 As demonstrated by Exhibit B, it

often reported in conjunction with is highly unlikely, if not
uncontrolled releases from Grand impossible, Relators' property

Lake and high flows on the downstream of the 500 foot

Wabash River. The Beaver spillway and in the vicinity of the
Creek fiood hazard area is only a Beaver Creek and Wabash-

few hundred feet wide from Mercer County would have
Grand Lake to Township Line flooded from Grand Lake St.

Road, but reaches a width of over Marys if the 39.4 foot spillway
3,000 feet as it approaches the were still in place and ODNR had

Wabash River. engaged in the lake level
management practices it had
prior to 1997.

Based upon his calculations, Campbell claims that had the previous 39.4 foot spillway
still been in place, property downstream of the spillway would not have flooded.

All of Campbell's calculations fail to take into account backwater effects from the
Wabash River. Backwater occurs when a downstream control point raises the water
surface elevation upstream. The water surface elevation of the Wabash River causes a
rise in the water surface elevation of the Beaver Creek. The report by the United States
Army Corps of Engineers in August 1981 clearly states that the backwater effect of the
Wabash River is a major cause of flooding along the Beaver Creek.

In addition, Campbell did not include in his calculations any flow contribution from the
Beaver Creek watershed below the spillway. Runoff from the entire watershed
contributed to the flooding of Beaver Creek that occurred before modification of the
spillway, and still contributes to the flooding along Beaver Creek.
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Comparison of Pressley Campbell (2009) and the USACE (1981)

Page USACE (1981) item Campbell (2009)

14 Flooding has been reported for years, not 14 Using the lake elevation

only around Grand lake St. Marys, but data, this analysis reveals

also along Beaver Creek, theJake's that, had the ODNR

natural outlet channel." designed 500 foot
spillway

"Flooding problems along Beaver Creek been constructed 70

are from both overbank inundation and years earlier (in 1927),

subsurface saturation as a consequence
of long periods of near bankful flow in the

fifteen storm events
between 1929 and 2006

flat gradient channei. Peak discharges would have resulted in

from the lake's western outlet are not flow that exceeds the

great enough to cause instantaneous capacity of Beaver Creek

flooding and are less than would be and Wabash Mercer

experienced without the lake. Nowever,
it often requires several weeks of steady

County, resulting in
flooding an average of

outflow to pass flood runoff from the lake. approximately once every

This condition is sufficient to keep Beaver five years. Conversely, if

Creek near bankful for long periods of the 39.4 foot spillway was
time and is damaging to agricultural in place and
operations, particularly in the.spring and accompanying lake level

early summer in the flood plain." management ODNR
practiced were followed,

15 "Local residents and farmers along only one storm event

Beaver Creek were interviewed and would have caused the

reported significant flood events during discharge to overflow the

January 1949, December 1957 through banks of the Beaver

January 1958, March through April 1964, Creek and Wabash

March 1965 and May 1972." Mercer County.

Campbell claims that his calculations show that had the previous 39.4 foot spillway
been in place, only one storm event between 1929 and 2006 would have resulted in

flooding.

The United States Army Corps of Engineers report produced in August 1981 states the
flooding along the Beaver Creek is a regular occurrence. Additionally, the report
references interviews with local farmers which document historical flooding events.
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Comparison of Pressley Campbell (2009) and the USACE (1981)

Page

Syll.

USACE (1981)

A range of structural and
nonstructural flood damage
reduction measures were
examined. Nonstructural
measures investigated for Beaver
Creek are not viable solutions
because of the agricultural
character of the flood plain.
Structural measures considered
for Beaver Creek including
detention basins, diversion,
clearing and cleaning, channel
improvements, and agricultural
levees were determined to be
economically infeasible.

Item

22

24

Campbell (2009)

Another option available to ODNR
is to develop additional outlet
channels located on the Grand
Lake St. Marys to divert some
portion of the water that flows into
the lake. Diversion of some of the
water away from the western
spiIlway would prevent excess
amounts of water from flowing
into Beaver Creek.

An eastern outlet structure on
Grand Lake St. Marys exists. ...
ODNR could modify the eastern
outlet and its accompanying canal
to provide an east/west split of
the discharge of overflow from
Grand Lake St. Marys which
would decrease the outflows in
Beaver Creek. In my professional
opinion, this option could safely
handle the probable maximum
flood such that the embankment
of the Grand Lake St. Marys dam
would not overtop.

Campbelf discusses several options that he believes would mitigate flooding along the
Beaver Creek. Despite performing no analyses, he claims that these options would
work and should be undertaken by the Ohio Department of Natural Resources.

The United States Army Corps of Engineers report produced in August 1981
documents several structural and nonstructural flood reduction measures which were
investigated to help alleviate flooding problems along the Beaver Creek. This report
concludes that all measures considered, including those posed by Campbell, were

economically infeasible.
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Comparison of Pressley Campbell (2009) and the USACE (1981)

SUMMARY

The report by the U. S. Army Corps of Engineers produced in August 1981 directly
contradicts many claims made in the affidavit prepared by Pressley Campbell in
September 2009. His claim that the flooding along the Beaver Creek and the Wabash
River are caused almost exclusively by the overflow from the 500 foot spillway
constructed by ODNR in 1997 are exaggerated.

If you have any questions about the contents of this report, please contact the

undersigned.

Philip H. De Groot, Ph.D., P.E.
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EXECUTIVE SUMMARY

This addendunl report was prepared as a supplement to the May, 2006 report,
Hydroiogic and

llydrautic Analysis Grand Lake St. Marys Discharge to Beaver Creek, Mercer and Auglaize Counties,

Ohio prepared by Conestoga-Rovers & Associates (CRA).

The CRA May 2006 Report evaluated the impact of the replacement of the spillway at Grand

Lake St. Marys (GLSM) on flooding along Beaver Creek and analyzed nine severe historical

storm events between 1913 and 2006. The modeling of these storm events was conducted using

the historical raiflfall data in the GLSM area. The discharge of water over the 39.4-foot spillway

was compared to the discharge of water over the 500-foot spillway installed in 1997. The

purpose of this analysis was to determhle whether and to what extent the design and

construction of the 1997 spillway affected the frequency and severity of flooding on properties

(and specifically the Case property) along Beaver Creek.

After the irial of this matter was continued on August 29, 2006, CRA was finally able to obtain

accurate GLSM lake level data from 1927 to 2006. Using this information, CRA was able to

complete a nlore accurate analysis of historical storm events. A total of sixteen severe storm

events were analyzed to deterznine the potential for flooding along Beaver Creek. The

additional analysis by CRA, using the best available data, demonstrates that never during the

entire period of record did the 39.4-foot spillway cause the Case sports cotnplex to flood.

However, the 500-foot spillway would have caused the Case property, and numerous other

properties, to flood ten (10) times.

Contrary to accepted engineering practice, ODNR did not consider and/or model actual

historical rainfall data or llistorical lake elevations during the development and implementation

of its plan to manage the probable maxintum flood through GLSM. Had ODNR completed

such an evaluation, they would have known that their decision to replace the 39.4-foot spillway

with their 500-foot spillway wordd cause - indeed, has now four times since its installation

caused (July and December, 2003; January 2005; and June 2006)1 - severe flooding in Beaver

Creek and the nearby properties. ODNR's design and ifistallation of the existing 500-foot

spillway is indefensible. Feasible alternatives were and are available to ODNR, but these

alternatives were not employed. If ODNR does not take action to correct its mistake, flooding

along Beaver Creek will continue to occur.

i Refer to Table 1 and Figures 7a and 7b through IOa and lOb.
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BACKGROUND

A. The CRA Ma 2006 Report and Efforts to Obtain Lake Level Data Prior to

August 28, 2006

The CRA May 2006 Report analyzed ODNR lake level data (reported in feet above mean sea

level, mst) between 1927 and 1978, that was provided to CRA by the Louisville District Army

Corps of Engineers (USACE). In addition, ODNR directly provided to CRA lake level

measurements (reported as ± inches above an ambiguously described elevation2) that it had

collected between 1972 and 2006, as well as some field notes that purported to explain how to

translate, ODNR's measurements into a standard elevation (i.e_, feet tnsl). Prior to the August

28, 2006 trial, Case (botlt through its counsel and CRA) repeatedly contacted ODNR in ar1

attempt to obtain clarification of the ODNR measurement technique and field notes, but was

never able to obtain this clarification. As a result, CRA did not have accurate lake elevations

and completed its historical storm modeling for the May 2006 Report using historical recorded

rainfall data:

B. The August 28-29 , 2006 Trial

On August 28, 2006, Dr. Pressley Campbell testified on behalf of Case regarding the impact of

the replacement of the westem spillway at GLSM on flooding along Beaver Creek. During the

testimony of ODNR's witness, Doyle Hartman, it was learned that Hartman was relying on take

level data-provided to him only a couple of days before trial-that was never provided

and/or explained to Case's counsel or CRA prior to trial. On the basis of this data, Hartman

criticized the CRA modeling of historical storms because CRA's modeling was not performed

using GLSM lake levels. As a result, the trial was postponed to allow Case to take necessary

steps to obtain accurate lake level data. CRA traveled to GLSM on August 29th and met Mr.

Steven Dorsten of ODNR to observe and photograph the GI..SM gauge located on the eastem

2 During the deposition of Steve Dorsten on September 8, 2006, ODNR's lake measurement practices were revealed. According to

Dorsten-whose understanding of the maLhematics involved is based solely on the oral lustory pmvided him by his longdeparted

supervisor--ODNR collects measurenents at one of three lake gauges, not all of which are at the same elevation, in± inches of the

"0" marking nn the gauge. For readings collected prior to July 1988, 3 inches were to be added to the rcading. For readings

collected aftcr July 1998, 7 inches were to be added to the reading. '1he bas-is for the addStion of 3 inches to ttie measurement was

that when the eastern outlet structure gauge was installed in approxhnately 1940, it was reportedly installed 2.78 uiches bclow ihe

crest of the 39.4-foot spillway and since the elevation of the spillwdy crest was known, one could back<alculate tbe lake elevation.

The measurements began adding 7 inches because in July 1988 the crest of the 393-foot spillway was raised by approximately 4

inches, so 7 inches were needed in the back-calculation proeedure.

2 CONPSTOCA-ftovE125 & ASSOa AIEs



outlet structure. Dorsten was personally responsible for recording measurements from the

GLSM gauges since 1976.

C. Survey of the Lake Gauges

On September 8, 2006, Mr. Dorsten was deposed and testified that there are three different

gauges at GLSM. Dorsten also testified that the elevation of the gauges was not known by

ODNR; specifically, that no survey of any of the existing gauges (to determiue if they were

accurately nieasuring the elevation of the lake) was to be found in ODNR's files. Accordingly,

ODNR and Case jointly arranged for the completion of a survey of the elevation of the three

gauges by a licensed professional land surveyor. On September 19, 2006 Lee Surveying, Inc., of

Bellefontaine, Ohio, completed this survey, the results of which are attached as Appendix A.

7'he survey revealed that the gauges were not at the elevations ascribed to them by ODNR,

meanulg that the GLSM lake levels have been consistently under-reported by ODNR.

ADDITIONAL ANALYSIS PEREORMED BY CRA

In order to accurately determine the lake levels between 1927 and 2006 and complete an

accurate analysis of the impact of the spillway replacement, CRA completed the following tasks:

(1) CRA calculated the GLSM lake levels for the period April 1, 1927 to August 21, 2006

based upon the actual elevation of the three lake gauges at GLSM, as determined by the survey.

The survey demonstrates that the lake elevations reported by ODNR for the last seventy-nine

years were less than the actual lake elevations. The lake elevation data are attached in

Appendix B.

(2) Using the correct historical lake levels, CRA calculated the actual discharge of water that

flowed (or would have flowed) over the 39.4-foot spillway and the 500-foot spillway,

respectively, into Beaver Creek between April 1927 and August 2006. The results of the

calculations are illustrated on Revised Figure 3 attached as Appendix C. Using the accurate

lake levels, this analysis reveals that, had the ODNR-designed 500-foot spillway been

constructed 70 years earlier (in 1927), fifteen storm events between 1927 and 2006 would have

resulted in flow that exceeds the capacity of Beaver Creek, resulting in flooding; an average of

approximately once every five years.

(3) CRA evaluated the rainfall record from 19"13 to 2006 and the accurate historical lake

levels from 1927 to 2006 to identify the historical periods where rainfall resulted in high lake

elevations, the factors that can cause severe runoff and flooding in the GLSM area. The

evalua6on identified sixteen storm events that had such an impact:
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March/April 1913 June/July 1993

January 1930 February/March 1997

April 1938 July/August 1998

May 1943 May 2002

February 1950 June/July 2003

April/May 1972 December 2003

May 1981 January 2005

July 1992 June 2006

(4) Using the HEC-2 coznputer model employed by ODNR, CRA determined the water

surface elevation along Beaver Creek that had (or would have) occurred from the discharge

over the 39.4 and 500-foot spillways for the sixteen most significant storm events that occurred

between 1913 and 2006. These results demonstrate that, with the 39.4-foot spillway, the Case

sports complex would not have flooded during a single event. However, with the 500-foot

spillway, water in Beaver Creek overflows the channel banks and inundates the Case

property ten times: in 1913, 1930, 1943, 1981, 1992, 1993, July 2003, December 2003, 2005, and

2006. The results of this modeling are presented on Table 1 and illustrated on Figures la and lb

through 10a and 10b.

(5) CRA completed an analysis of the lake levels from 1927 through 1997-when ODNR

ceased nlanaging lake levels-and 1997 througli 2006, when ODNR no longer managed lake

levels. The results of the lake level analysis are presented on Table 2. The results follow:

o Since 1997, 73.3 percent of the measurements taken reflect lake level elevations above

870.6 feet msl, the elevation at which water overflows the 50-foot long notch in the

spillway and enters Beaver Creek. Before 1997, the lake level was above 870.6 feet

for oiily 21.4 percent of the measurements.

o Since 1997, 26.3 percent of the measurements collected reflect lake level elevations

above 871.5 feet msl, the elevation at which water overflows the entire 500-foot

length of the spillway. Before 1997, the lake level was above 871.5 feet for only 2.4

percent of the ineasurements.

o Since 1997, 10 percent of the measurements taken reflect lake level elevations above

871.8 feet msl, the lake elevafion at which the 500-foot spillway discharges a quantity

of water that will overflow the Beaver Creek cliannel banks at the Case property.

Before "I997, the lake level exceeded "071.8 feet for only 1 percent of the

measurements.

As evident above, since the construction of the 500-foot spillway in 1997, the lake levels of

GLSM are consistently and significantly higher than historically. When tlre lake level of GLSM

is above 870.6 feet msl, water is discharging into Beaver Creek. If the lake is at or above that

4 CoNPSrocA-RovRa9 & AssociATEs



elevation when a storm event occurs, the storm is more likely to cause flooding in Beaver Creek,

regardless of the size of the event; and the higher the initial lake elevation, the more dramatic

the impact will be. The coinbinatioa of the 500-foot spillway and the ODNR policy of not

nianaging the lake levels drastically increases the risk of flooding for downstream property

owners. 'This risk has become reality four times sitice the construction of the 500-foot spillway,

(July and December, 2003; January 2005; and June 2006)3:

For example, on July 2, 2003, three days before the storm began that inundated Case, the

elevation of the lake was 871.2 feet msl, nrore than seven (7) inches above the notch (870.6 feet).

For the December, 2003 event, the initial lake elevation was 871.7 feet msl, more than one foot

above the notch and two inches higher than the remaining 450 feet of the spillway (871.5 feet).

ANALYSIS OF DOYLE HARTMAN'S REPORT AND METHODOLOGY

During his testimony on August 28, 2006 and in his report dated July 14, 2006, Mr. Hartman

implied that the frequency and severity of flooding in Beaver Creek resulting form the 1997

spillway replacement are minin al. However, when CRA evaluated the new lake elevations, in

conjunction with the historical rainfall information, the analysis disclosed that Hartman's

conclusions are not supported by the data. (Indeed, the potential for flooding in Beaver Creek

as a result of the 500-foot spIliway installation is far more severe than irutially reported in the

May 2006 CRA report.) CRA examined Hartman's methodology to determine why his

calculations of the frequency and seveiity of flooding in Beaver Creek underestimated the

problem. To that end, CRA obtained and evaluated the HEC-I-IMS and HEC-RAS models used

by Hartinan.

A. Hartman's Use of a 24-Hour Duration Stortn Event

Hartman used a 24-hour duration storm event in his niodeling and analysis to predict the

magnitude of flooding that would be caused by ODNR's 500-foot spillway. However, Hartman

did not examine the historical record to determine if his selection of the 24-hour duration event

corresponded with recorded storrn durations of the past. It does not. The storm event

durations that have historically resulted in the most severe flow in Beaver Creek were 72-hour,

and longer events. Hartman's selection and use of the 24-hour duration event misleadingly

suggests that the severity of flooding in Beaver Creek caused by the 1997 spillway is

sibmificantly less than what the Creek and adjoining properties experience during the numerous

stor n events that exceed 24 hours. His model does not accurately reflect the conditiotis of the

GLSM area.

3 Refer to Table I and Pigures 7a and 7b through IOa and 10b.
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B. The Flaws in Hartman's Model

The models used by Hartman, HEC-HMS and HEC-RAS, were developed by the U.S. Army

Corps of Engineers, which also promulgated guidance for the proper use of the models.

Hartman's modeling deviated from the Army Corps of Engineers guidance in, at least, two key

respects:

(1) Hartman modeled the 2003 storm event to determine the potential flooding along

Beaver Creek. However, during modeling, Hartman used the precipitation data from only one

meteorological station (Coldwater), rather than using the HEC-recommended method that

prescribes the use of all available records at multiple stations. Hartmati states in his July 14,

2006 report, "there were not enough detailed data to accurately determine the actual amount

and distribution of rainfall in the various segments of the overall watershed." This is not true.

Seven National Oceanic & Atmoepheric Administration (NOAA) meteorological stations are

located within a 35-mile radius of the western spillway at GLSM with precipitation data dating

back to 1910.. Hartnian did not input the publicly available rainfall data at the six otlter stations,

including stations at Celina and St. Marys. Instead Hartnian assumed, in constructing his

model, that the amount of rainfall recorded at the Coldwater station was the amount of rainfall

that fell over tile entire 296 square mile drainage basin lle used in his model- That is not what

happened. T'he distribution of rainfall, as recorded by the seven stations, was not similar to the

distribution used by Hartman in his modeling.

Standard inodeling practice is to collect the available data including rainfall, streamflow, and

lake levels, and input this known recorded data into the model. Once the model is set up with

the known data, unknown variables, such as soil conditions and antecedent moisture

conditions, can be adjusted in an attempt to match actual recorded conditions sucli as, in this

instance, the flood elevations measured. during the 2003 flood. It violates staridard practice and

common sense to adjust the known, recorded data such as rainfall, as Hartman did. For his

model, Hartman admits that he selected a rainfall amount from one location and assumed it

was distributed uniformly over 296 square miies, "Although the actual rainfall distribution

varied widely across the entire watershed, a uniform distiibution was assunted in the entire

watershed analysis" This is a gross misuse of the niodeling process. The results from a model

that bases its conclusions on inaccurate depictions of known, recorded conditions, such as the

amount of rainfall and rainfall distribution, is not credible.

(2) Hartman modeled the 2003 storm event usnig the methodology described above. His

conclusion was that the flood elevations in Beaver Creek immediately downstream of GLSM

were approximately 861 feet msl for the 500-foot spillway and approximately 857.5 feet msl for

the 39.4-foot spiltway. This is approximately a 3.5 foot difference in elevation as a result of the

replacement of the spillway as stated by Hartmari in his July 2006 Report. 1'he Mercer County

Engineers Office surveyed the 2003 flood elevation on July 9, 2003 during the flooding, directly
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downstream of the 500-foot spiltway and determined the flood elevation to be 861.8 feet msl.

This differs from Hartmaris model by approximately 0.8 feet. Therefore, the model used by

Hartman underestimates the aniount of flooding that occurred in 2003 at the Case property and

likely also underestirnates the amount of flooding caused by other storms. There is no

indication that Hartman made an attempt to verify the accuracy of ltis model by comparing the

model output to recorded flood elevations, as standard engineering practice dictates.

CONCLUSION

The use of accurate historic lake elevations in the calculations and modeling of discharge into

Beaver Creek from GLSM demonstrates that the potential for flooding as a result of the

installation of the 500-foot spillway is substantially worse than originally reported in the CRA

May 2006 Report, which used precipitation data to predict flooding. However, because ODNR

failed to consider and analyz.e historical lake level data or precipitation data-as is standard

engineering practice-, it did not realize that the installation of the 500-foot spillway would

cause, and now has repeatedly caused, frequent and severe flooding in Beaver Creek, and the

surrounding properties (including the Case property).

The impact of this error has been greatly compounded by ODNR's decision to adopt a laissez

faire approach towards lake level "management"; a decision that was apparently made without

any consideration, or scientific analysis, of the effect that this decision would have, and has had,

on Case and the people living and working in the vicinity of Beaver Creek.

As stated in CRA's earlier report and in the testirnony of Dr. Canlpbell, ODNR had feasible

alternatives available in 1997 to prevent GLSM froni overtopping the embanknlents separating

the lake from the City of Celina, without sacrificing the property and endangering the safety of

the residents near Beaver Creek. ODNR failed to utilize those measures. It has also failed to

take the simple measure of opening the gates in the spillways, as necessary, to avoid the risk

that higher lake elevations have on flooding. ODNR's actions, omissions and practices, as

described in this Report, do not cornport with accepted engineering standards.

All of which is Respectfully Submitted,

CONESTOGA-ROVERS & ASSOCIATES

Pressley L. Campbell, Ph.D., PE

Ohio PE 56681
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APPENDIX A

LAKE GAUGE SURVEY RESULTS

(Referenced in the text on page 3)
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^Lee ,5urvey^ng and Mapping Co®, Inc.
Land Suxveys - Topography • Subdivisions ^Construction Layout P

bone: (937) 593-7335
117 N.IVladriver Street .n ^ ^^ Fax:(937)593-7444
$etlefontaine Oli 43311

°

September 19, 2006

Schottenstein Zox & Dunn Co., LPA
P.O. Box 165020
Columbus OH 43216

ATTN.: Stephen Samuels

RE: Survey of Gauges and Spillway Notch on Grand Lake St. Marys, Ohio

Dear Mr. Samuels:
This project was personally surveyed by my associate, William K. Bruce, P.S., Ohio Registered
Surveyor Number 7437_ He completed the field portion of the survey yesterday afternoon and checked
his final notes in the late afternoon. He ran the survey in approximate one mile loops a distance of
twelve miles around the lake (24 survey miles) using a Zeiss Model DiNi Electronic Level (SN 207427).
The pair of level rods are matching rods manufactured by Zeiss and Trimble (Model TD24). The level
was checked for accuracy prior to proceeding with the survey. The survey proceeded at a fast pace in
all types of weather including heavy rains on the first day of the survey. The final field work was
completed at a speed of less than two hours per mile of survey by using extra personnel and two rods

instead of the usual one.

Initially, Mr. Bruce had communication problems with the prior survey cornpany regarding the location
of the bench marks to use. The problem was unavoidable due to the absence of Mr. Charles Munce
from his office for two days. Since it was imperative that the project be completed quickly, Mr. Bruce
used an assumed elevation for his beginning point and completed the survey with that basis for
elevations. Once, he obtained the bench mark locations required to match the prior surveys, he tied
his survey to a point designated Bench Mark 2 in the Mercer County Engineer's Records.

Bench Mark 2 is a chiseled "0" cut in the southeast wing of the U.S. Route 127 bridge over Beaver
Creek opposite center-line Station 7+50 per the 1977 highway plans. The published elevation for

Bench Mark 2 is 860.72 feet.

The correction to his assumed elevations will require adding 17.003 feet to each of his field elevations.
Mr. Bruce's unadjusted closure for the total twenty-four mite distance is 0.04 feet of error in the twelve

miles. 0.04 feet is about 1/2 inch.

Your original scope for this project requested that we provide the following information:

1. The elevation of the 50-foot notch in the center of the spillway located on the westem
side of Grand Lake St. Marys. Note that Mr. Bruce simply called this the top of spiliway in his notes.

2. The elevation of the gauge on the East Bank of Grand Lake St. Marys.

3. The elevation of the gauge on the Western Bank of Grand Lake St. Marys.

4.
St. Marys.

The elevation of the gauge on the boathouse located on the north side of Grand Lake

4314098.1t.wps

SURVEYORS (NSPS)

OF OHIO PLSO)
NATIONAL

" SURVEYORiS OF SOCIETY
MEMBER: AMERICA PROFESSIONAL LAND E SURVEYORS

MAPP ING
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Lea ,Surveying^ and apping Co., Ia^a
Land Surveys • Topography • Subdivisions • Construction Layout

117 N. Madriver Street ® PLone: (937) 593-7335

Bellefontaine OH 43311 Fax:
(937) 593-7444

18715 -.2001-3 a 30 YR-^m- OF
During a phone conversation with you, I was instructed to use the same mark on all bf the gauges with
a preference to use the 3 feet mark. Additionally, we were to, alsc, verify the elevations of each end of
the darn and the top of the "V" slot in the dam.

The results of the survey after the addition of the 17.003 feet and necessary variations from the original
scope are as follows. - All elevations are in feet and thousands of a footi

Top of the dam on the north side of the spiflway 871.487'

Top of the spillway on the north side 870.646'

Top of the dam on the south side of the spillway 871.483'

Top of the spillway on the south side 870.620'

The gauge on the west bank does not exist anymore.

Mercer County Bench Mark 810 is the TBM for the west bank gauge if it is to be replaced.
The location is defined on the attached county document at the end of this report
The published elevation is 877.01 feet, The elevation from our field survey is 877.003'

The top of the 2 feet mark on the gauge at the O.D.N.R. maintenance area boat building. 872.764
There is no 3 feet mark on this gauge. This gauge could not be found at the beginning of the survey.

A°MAG" nail TBM was set in the west side of a light pole in the middle of the maintenance 875 551
area parking lot. The top of the head of the MAG nait is

Top of the 3 feet mark on the water gauge at the east end of the lake 873.308

TBM at the water gauge area is a chiseled "+" on top of a bolt at the base 878.612
of the hoist/crane.

I have attached a copy of Mr. Bruce's original field notes as well as a copy of the Mercer County Bench
Mark notes as cited above. If you have need for any further information, please contact us.

Sincerely,

OhidF'rofessional Surveyor 6350
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°' â ^ .•: P` sV i^- O ^--I N, vi

f'

ri ^ ^ _ ^r . ^^g ^,, ... ^ .
N 'E7 0^ o 4 Y4

t? ti`^ :^^ ^' ^'! H c-;
if

I

1

r^ ^=^ t-; !^ ^! ^-: ^^ r=. ,_! a=; ►- r ti--: H

80 39Cd 9NIh3/12â15 33l DDULE69LE6 0L:6S 909Z/61/69



^a`^: ©.:

^''0̂ ^f

N ^n

J b
^ r•, aD P-. n ^: ^:

^j W N ro ..

ztZ

^'-` -

6A 39Gd

;a s. : ^jI^ r^ N;olnt^

y1 174 ,,s; q^, ^.. .+b. •YI

1 T
,
~ ^ r

^ S^^i ^ a vl, s
^ 1d Inl . r-I W t

^c^lr^^ ►^.d -- r}
I s 1n ^ N ^- ro in

e„ ^ M
p.^ ^ m ^; ^^fkCf: r 41
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APPENDIX B

LAKE ELEVATION DATA
(Referenced in the text on page 3)
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APPENDIX C

REVISED FIGURE 3 FROM THE CRA MAY 2006 REPORT

(Referenced in the text on page 3)
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