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ABSTRACT

The effects of nonpoint source pollution on the Mad River watershed were assessed by defining the
hydrologic system and investigating water quality variations within the watershed. The 2 year study
focused on understanding the interaction between ground water and surface water. Ground water
levels were recorded during a series of quarterly synoptic surveys of 64 domestic water wells. Water
table maps were constructed which showed the direction of ground water flow is toward the Mad
River and its’ tributaries.

Ground water quality data shows certain wells consistently approach or exceed the safe drinking
water standard of 10 milligrams per liter (mg/L) for nitrate. These high nitrate levels are concentrated
mainly in the Kings Creek subwatershed, where the mean nitrate concentration is nearly 5.0 mg/L.
Major ion analysis of ground water reveals a calcium-magnesium bicarbonate water type similar to the
surface water of the Mad River with total dissolved solids (TDS) ranging from 125 to 665 mg/L.

Ground water pollution potential mapping using the DRASTIC system was used to identify areas in
which sensitive land use activities would be inappropriate.

Hydrograph separation and gainfloss studies for all tributaries of the river shows a median percent
of annual total streamflow due to base flow at 76.1 percent near Urbana (Koltun, 1995),

A HEC-1 model of ground water recharge and its’ effect on surface water flow has helped determine
the best times for the application of agricultural chemicals in sensitive ground water recharge areas.
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CHAPTER 1- INTRODUCTION

1.1 Reason for the Study

The Mad River Nonpoint Source (NPS) Project began as a request from the Top of Ohio Resource
Conservation & Development Project (RC&D) for a presentation about the geology and hydrogeology
of the Mad River watershed. The turmout was small, but a subsequent presentation on the same
subject generated greater interest. Further meetings were held that included major landowners in the

~ valley and representatives of state agencies and local organizations. With strong local interest and

agency involvement, the Mad River Steering Cornmittee was formed. Chaired by a local landowner,
the committee began defining problems in the watershed and generating a plan of action. All parties
involved felt that a clear understanding of how the ground water/surface water system works would be
the first step. After discussion with staff members at the Ohio Department of Natural Resources
(ODNR} and the Ohio Environmental Protection Agency (OEPA}, ODNR Division of Water (DOW)
submitted a proposal to OEPA for a Section 319 nonpoint source grant for fiscal year 1993.

The Mad River Steering Committee also applied for funding for an educational and land-practice-
based project. Groups that were involved directly with this application are TOP of Ohio RC&D
Council, OSU Extension Champaign County, OSU Extension Logan County, and Logan County Soil
and Water District. Concerns of these groups about the ground water/surface water system, the
impacts of nonpoint source pollution on that system, and the effects of agriculture were the basis of
their project.

The Mad River and its tributaries constitute Hydrologic Group 58 in the OEPA Nonpoint Source
Assessment. Nine streams or stream segments within Hydrologic Group 58 are listed as nonpoint-
source-impaired. Nettles Creek is impaired by crop and livestock production as well as pasture.

Kings Creek is impaired by crop and livestock production, pasture, on-site wastewater treatment
systems, and streambank modifications. The Mad River between Macochee Creek and Kings Creek is
impaired by on-site wastewater treatment systems and crop and livestock production. The Mad River
(from Nettles Creek to Macochee Creek) is a nonpoint-soutce-threatened stream. The other five
impaired stream segments are outside of the study area.

According to the assessment, ground water areas impacted by nonpoint source pollution include
sites in Logan (Monroe Township) and Champaign (Salem and Urbana Townships) Counties.

1.2 Funding Source

This publication was financed in part through a grant from Ohio Environmental Protection Agency
under provisions of Section 319 of the Clean Water Act as amended in 1987.

1.3 Cooperators

Assistance from many sources has helped make this project and report possible. The Division of
Water would like to recognize the work of the United States Geological Survey (IJSGS) Water Re-
sources Division, Ohio Environmental Protection Agency (OEPA), The Ohio State University Exten-
sion in Champaign and Logan Counties, Madmen Chapter of Trout Unlimited, TOP of Ohio Resource
Conservation & Development Project (RC&D), and the Mad River Steering Committee.

1.4 Location

The headwaters of the Mad River are located in north-central Logan County. The river passes
through Champaign, Clark, and Greene Counties, and ends in Montgomery County at its confluence
with the Great Miami River (Figure 2.1).

The chosen study area includes much of Champaign County and the southern portion of Logan
County (Figure 2.2). The study area is roughly bounded in the north by the town of West Liberty and
in the south by the Champaign County seat, Urbana. The study area is approximately 10.5 miles (east-
west) by 17.5 miles (north-south). This includes an area of approximately 180 square miles. The
project focuses on the Mad River and encompasses all tributaries and ground water within the study
boundaries.
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1.5 Physiography

Champaign and Logan Counties lie within the Till Plains Region of the Central Lowlands Physi-
ographic Province (Fenneman, 1938). This type of physiography is characterized by moderate to low
topographic relief. Major glacial features, such as rolling end morainal hills and slightly sloping
outwash terraces, are common. Small streams and numercus tributaries cut across the land surface
throughout the study area.

The maximum relief in the study areca is 495 feet. The highest elevation, 1460 feet Above Mean Sea
Level (AMSL), is located in the northeastern section of the project area near the Ohio Caverns. The
southwestern section, where the Mad River Valley exits the study area, contains the lowest elevation at
965 feet AMSL.

The physiography of the region lends itself to many agricultural activities. Cash crops such as corn
and soybeans and livestock dominate the land vse in the study area. Also, because of the abundance
of ground water resources, several large manufacturing companies have moved to the area.

1.6 Climate

The National Weather Service stations are located in West Liberty in Logan County and Urbana in
Champaign County. From a thirty-year record at the Urbana station (1961 to 1990) the mean annual
temperature for this time period is 49.3 degrees Fahrenheit, and mean precipitation over the same
period of 38.39 inches per vear (U.S. Department of Commerce, 1992; and Harstine, 1991) (Table
2.1). The West Liberty station has a 25 year period of record of precipitation with a mean value of
36.21 inches per year ( Miami Conservancy District, 1996: U.S. Department of Commerce, 1992; and
Harstine, 1991) (Table 2.2).

CHAPTER 2-GEOLOGIC FRAMEWORK

2.0 Geologic Introduction
2.1 Soils

Soil types were used extensively to identify the composition of the underltying parent material.
Soils are also used as a parameter in the DRASTIC mapping process (See Chapter 8). The definition
of a soil used for this project is synonymous with the Natural Resources Conservation Service (NRCS)
definition. NRCS considers the soil profile to comprise the upper 5 to 6 fect of material. As in the
DRASTIC mapping process, in areas where the bedrock surface is extremely shallow (less than 2 feet)
the soil profile is considered to be absent.

Those soil characteristics deemed most important for the purposes of this project were parent
material for the soil type, slope, and drainage characteristics. The material which forms the soil is
called parent material.

The parent material can give valuable information about the earth materials that underlie a certain
soil type. For example, several soils in Champaign County only develop in glacial outwash, so the
presence of this soil type indicates that the underlying sediments are glacial outwash.

The slope of the land defines the topographic setting in which a particular seil type occurs. Some
soils are found on flat river terraces, while other soils are present in areas of high relief. Identification
of the soil gives insight into the topographic expression of the land surface.

Drainage characteristics are very important to the effective recharge of an aquifer system. The
textural composition of the soil together with slope of the land determine drainage. If the soils prima-
rily contain clay, rainfall is slow to penetrate and overland runoff to the nearest surface water body
predominates. If the soil type is very permeable, such as in the case of a sand or sandy loam, a much
higher recharge value for the aquifer is appropriate.

The main focus of this study is the central portion of the Mad River Valley. The Fox-Lippencott
soil association dominates this area of the valley (Figure 2.3). Underlain by valley-fill outwash
deposits, these soil types are nearly level to sloping, well-drained sandy loams.



- 14

Table 2.1 Precipitation data for the Urbana station

Date Precipitation 30 Year Average
9/93 4.85 2.91
10/93 1.93 2.23
11/93 5.26 3.04
12/93 2.15 2.74
1/94 3.23 1.67
2/94 1.02 2.00
3/94 1.90 2.86
4/94 3.81 3.05
5/94 2.61 3.91
6/94 4.53 3.54
7/94 2.15 4.14
8/94 2.39 3.45
9/94 1.35 2.91
10/94 0.65 2.23
11/94 2.89 3.04
12/94 2.17 2.74
1/95 2.09 1.67
2/95 2.34 2.00
3/95 2.21 2.86
4/95 4.21 3.05
~ 5/95 7.26 3.91
6/95 4.13 3.54
7195 9.77 4.14
8/95 7.24 3.45
9/95 1.01 2.91
10/95 412 2.23
11/95 2.68 3.04
12/95 1.60 2.74




Table 2.2 Precipitation data for the West Liberty station

Date Precipitation Yearly Average
9/93 433 3.03
10/93 2.08 2.56
11/93 6.52 2.96
12/93 2.28 2.49
1/94 2.93 1.90
2/94 0.94 1.65
3/94 D.N.R. 2.84
4/94 3.14 3.35
5/94 2.14 3.94
6/94 4.65 3.54
7/94 1.76 422
8/94 5.17 3.17
9/94 0.97 3.03
10/94 0.80 2.56
11/94 2.78 2.96
12/94 2.20 2.49
1/95 2.54 1.90
2/95 0.92 1.65
3/95 2.24 2.84
4/95 5.19 3.35
5/95 6.96 3.94
6/95 5.54 3.54
7795 4.99 422
8/95 6.09 3.17
9/95 0.85 3.03
10/95 4.09 2.56
11/95 278 2.96
12/95 1.71 2.49
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Figure 2.3 Generalized Champaign Gounty soiis map
{(Modified from Ritchie et al., 1971)



Poorly-drained Brookston-Crosby Association soils are found in the far eastern portion of the
county (Figure 2.3). These fine-grained clay loam socils formed out of late Wisconsinan ground
moraine with low slope.

West of this area is the Miami-Celina-Brookston Association (Figure 2.3). Located on the Cable
Moraine with a rolling steeper-slope, these till-based soils vary from fine- to medium-grained and
moderately well-drained to very poorly-drained.

West of the Mad River Valley, the Brookston-Celina Association extends from the extensive upland
.ground moraine deposits to the FFarmersville Moraine (Figure 2.3). These medium- to fine-grained
soils are moderately drained.

Several other less widespread associations exist within the county. A complete listing of these soils
may be found in the Soil Survey of Champaign County, Ohio (Ritchie et al., 1971).

2.2 Previous Studies and Investigations

The study of the extensive ground water reserves of the Mad River Valley began with Orton in
1874. Hill (1878) wrote the first report on the geology of Champaign County. Leverett (1897) looked
at the hydrogeologic capacities of Ohio and Indiana glacial deposits. County-wide water information
was presented by Fuller and Clapp (1912). Harker and Bernhagen (1943), Norris et al. (1948), Norris
et al. (1952), Norris et al. (1952), and Norris and Eagon (1971) chronicled the water resources of the
Mad River Valley as it passed through Clark, Green, and Montgomery Counties. Forsyth (1956)
studied the glacial geology in Logan County. Norris and Spicer (1958) wrote the definitive paper on
the Teays Valley in west-central Ohio. Feulner (1960) defined the ground water resources of Cham-
paign County. Janssens (1964), Quinn (1972), and Quinn and Goldthwait (1979) helped defined the
complex glacial history of this area.

2.3 Drainage
231 Present Drainage

The Mad River and its tributaries drain the central portion of Champaign County. The Mad River
joins the Great Miami River at Dayton in northern Montgomery County. The main tributaries to the
Mad River in the study arca are Macochee Creck, Mud Run, Macochee Ditch, Gladys Creek, Muddy
Creek, and Kings Creek (Figure 7.1).

The eastern third of the Champaign County is drained by Little Darby Creek of the Scioto River
drainage basin, with the additional tributaries of Spain Creek, Treacle Creek, and a portion of the Big
Darby Creek.

In the far west-northwestern portion of Champaign County, surface flow is northwestward into the
Great Miami River in Shelby and Miami Counties. Drainage occurs through Indian Creek, Lee Creek,
and Mosquito Creek.

Within the study area Macochee Creek is the largest tributary that enters the Mad River in Loga
County. .

2.32 Teays Stage Drainage

Prior to Pleistocene glaciation, the main drainage system in Ohio was the Teays River (Figure 2.4).
The major drainage-way in Ohio in Tertiary times, the Teays had its head waters in the Piedmont of
" North Carolina, entering Ohio just east of Portsmouth. Flowing up the present channel of the Scioto
River, the Teays turned to the northwest in Ross County, and exited the state in Mercer County (Norris
and Spicer, 1958). The river entered the central portion of Champaign County, flowed to the north-
west exiting the county near the Logan County border (Figure 2.5). The Teays was a very mature
river system with broad, flat valleys deeply incised into the bedrock surface (Kulibert, 1977).

Central Champaign and southern Logan Counties’ pre-glacial bedrock surface had moderate to
slightly rolling relief, except where the Teays or its major tributaries were present (Quinn and

Goldthwait, 1979). The major trunk of the Teays River had over 500 feet of relief from the bedrock
surface in some portions of Champaign County (Janssens, 1964).
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The Teays Valley and its major tributaries are often identified by the presence of Minford Silt
within the buried valley. Minford Silt, which is pre-Illinoian in age, is found in the deepest portions of
the buried valley sediments. Minford Silts are plastic, highly laminated silts and clays that are well
distributed throughout the Teays System (Stout et al., 1943). These sediments were deposited in deep,
quiet water that was ponded in a lake-like environment (Stout et al., 1943).

2.33 Deep Stage
Teays Stage (pre-glacial) drainage in Champaign and Logan Counties was to the northwest. Pre-

" Ilinoian ice blocked the present course of the Teays River. All stream valleys north of the pre-

Ilinoian boundary were filled with glacial drift (Figure 2.6). Drainage south of the boundary was
greatly altered. Flow in the Teays ceased as water ponded (Stout et al., 1943).

Once the drainage divides were breached, new drainage (Deep Stage) developed with a new tlow
direction of north to south-southwest. During Deep Stage, Champaign County was drained by what
was known as the Middletown River, which was a major tributary to the Cincinnati River (Stout et al.,
1943). The confluence of the Middletown River and the Cincinnati River occurred in southern Butler
County (Stout et al., 1943) (Figure 2.6). Deep Stage drainage of Champaign County closely re-
sembles the current course of the Mad River.

2.4 Glacial Geology

2.41 Ice Advances

The Pleistocene Epoch (2 million to 10,000 years before present) was a period of continental
glaciation in North America. Four distinct episodes of ice advance occurred during the Pleistocene.
These episodes are called the Nebraskan, Kansan, Illinoian, and Wisconsinan. Only the last two
(linoian and Wisconsinan) have left identifiable deposits in Champaign County (Quinn and
Goldthwait, 1979) (Table 2.3).

The carliest recorded glaciation in Ohio is the Pre-Illinoian (Kansan). This ice sheet flowed out of
western Pennsylvania across northeastern Ohio to the southwest, with its border in northern Logan
County (Stout et al., 1943). The effect of pre-Illinoian ice on the study area is that of extensive
erosion south of the terminal boundary of the ice caused by the release of meltwaters from glacial
activity. Stream reversals, land dissection, and new stream gradients were part of this landscape
modification process.

Ilinoian deposits are found in the buried valleys of the pre-glacial Teays Stage drainage system
(Richards et al., 1973). Illinoian sediment in Champaign County varies from glacial till to fine-
grained slack-water (lacustrine) deposits.

As Wisconsinan ice of the Erie Lobe advanced into southwestern Ohio, the bedrock outlier in
Logan and Champaign Countics modified the ice path (Forsyth, 1956). The outlier is a bedrock high
located in eastern Logan and northeastern Champaign Counties that influenced the path of
Wisconsinan ice (Figure 2.5). Many theories offer explanations, but the evidence shows that the ice
sheet split into two lobes around the outlier. The lobes then aligned in a north-south direction, moving
east-west across Champaign County in an interlobate pattern. The western lobe is referred to as the
Miami Lobe and the eastern lobe is called the Scioto Lobe (Quinn and Goldthwait, 1979) (Figure 2.7).
The two ice sheets advance and retreat across Champaign County account for the extensive nature of
the deposits present (Table 2.4).

2.42 Glacial Deposits

The wide variety of glacial deposits found in Champaign and Logan Counties includes glacial till,
kames, eskers (ice-contact features), outwash, and lacustrine deposits (Figures 2.8). Ground moraine
and end moraine are other landforms that express glacial activity. In the modern river valleys, these
deposits are covered by a mantle of recent alluvium.

Glacial till is a heterogenous, non-sorted, non-stratified mixture of sand, silt, and clay deposited
directly by glacial ice. Tills can be either a melt-out “ablation” till or a compact “lodgement” till.
Moving ice deposits a hard lodgement till; melting ice deposits a less compact ablation till. The
greatest thicknesses of till can be found in the eastern and western portions of the county. The
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Table 2.3 Glacial Stages of the Pleistocene Epoch

WISCONSINAN

10,000 B.P.*

sangamon interglacial

70,000 B.P.*

ILLINOIAN

132,000 B.P.*

PRE-ILLINOIAN

730,000 B.P.*

*B.P.= Years before the present, indicates approximate end of the event referred to.

" Modified from Ohio Department of Natural Re;sotlrces, 1988

Table 2.4 Chronology of the Wisconsinan and Pre-lllinoian stages in Western Ohio

Moaodified from Ohio Department of Natural Resources, 1988.

SUBSTAGE MIAMI SUBLOBE SCIOTO SUBLOBE | TIME

Late Wisconsinan Ice gone Ice Gone 10,000-14,400 B.P. "

Late Wisconsinan Union City Moraine | Powell Moraine 14,800 B.P.

| Late Wisconsinan Erie Interstade Erie Interstade 17,200 B.P.

Farmersville Moraine | Cable Moraine

Late Wisconsinan’ (Boulder Belt) (Boulder Belt) 17,500 B.P.
M.R.Valley Train M.R. Valley Train |
W.L. Moraine Reesville/Cuba
Urbana Qutwash Moraine

Late Wisconsinan Springfield Moraine 23,000 B.P.
Kennard Qutwash

Pre-Illinoian Sidney Interstadial Sidney Interstadial 55,000 B.P.

Pre-Illinoian Whitewater Drift Gahanna Drift 79,000 B.P.
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Farmersville and Cable morainal arecas may have over 100 feet of till, whereas till thicknesses in the
center of the county on the Springfield and West Liberty Moraines are generally 20 feet or less.
Ground moraine till thicknesses are quite variable, ranging from less than 20 feet to greater than 100
feet.

End or terminal moraines dominate the surficial deposits in Champaign County (Figure 2.10)
(Goldthwait et al. 1961). An end moraine is a mound or ridge of unsorted, unstratified glacial drift,
composed mostly of glacial till, deposited by the action of glacial ice. From west to east the end
moraines are: the Farmersville Moraine, the West Liberty Moraine, the Springfield Moraine, the
Cable Moraine, and a small portion of the Powell Moraine (Table 2.4). The Farmersville, West
Liberty, and Springfield Moraines were deposited by Miami Lobe ice, and the Cable and the Powell
Moraines were deposited by Scioto Lobe ice (Quinn and Goldthwait, 1979).

The Farmersville Moraine runs north-south in the western portion of the county. This moraine is
underlain by till instead of the thick outwash found elsewhere (Quinn and Goldthwait, 1979). The
Farmersville Moraine overlies a portion of the buried Teays River channel, making the depth to
bedrock greater than 500 feet in some areas (Norris and Spicer, 1958).

The West Liberty Moraine rns north to south in the middle of the county. This moraine is com-
posed of a thin veneer of glacial till covering extensive outwash deposits at depth. The underlying
outwash is continuous with the Urbana Qutwash (Quinn and Goldthwait, 1979). Till found below the
outwash may represent a pre-late Wisconsinan deposition.

The Springfield Moraine, like all the end moraines in Champaign County, runs north to south. The
till mantle is very thin, covering extensive Kennard Outwash deposits (Quinn and Goldthwait, 1979).
Till found at depth is probably of pre-late Wisconsinan age (Quinn and Goldthwait, 1979). Kettle
lakes are found on the Springfield Moraine, indicating the overlap of Miami Lobe ice in the northeast
corner of Urbana township (Quinn and Goldthwait, 1979).

The Cable Moraine runs north-south and is located in the eastern-most portion of the county. The
Cable Moraine is a composite of several moraines located north of Champaign County. Quinn and
Goldthwait (1979) used boulder counts to correlate the composition of the Cable Moraine. Drift
thicknesses on the Cable Moraine are quite extensive, ranging from 20 feet near Kings Creek to
greater than 300 feet east-southeast of the City of Cable (Quinn and Goldthwait, 1979).

The Powell Moraine is located in the far northeast corner of the county and, because of its small
size, is not important in this county. The Powell Moraine marks the outer edge of deposition of
younger, more clay-rich glacial till (Dreimanis and Goldthwait, 1973).

Kames, eskers, and kame terraces are the major ice-contact features found within the study area. A
kame is a low mound, knob, hummock, or ridge composed of stratified sand and gravel deposited by a
subglacial or superglacial strearm.

In Champaign County kames join together to form terraces. Kame terrace complexes are present
along East Fork, Gladys Creek, Nettles Creek, and Kings Creek. The most extensive kame terrace
complex in the county is located around Springhills. Springhills was named for springs and seeps
found where the coarse outwash deposits are interbedded with less permeable materials.

An esker is a long, narrow ridge composed of stratified sand and gravel that was deposited by a
subglacial stream flowing between ice walls in a retreating glacier. Only one esker has been identified
in Champaign County. The Sicgenthaler Esker is located in northwest Harrison Township and is
currently an Ohio Department of Natural Resources Nature Preserve (ODNR, Division of Natural
Areas and Preserves, 1988).

Because of the configuration of the ice during the Wisconsinan glacial period, Champaign County
has extensive deposits of outwash. Outwash consists of sand and gravel deposits that are well sorted
by water flowing from the ice sheet. Goldthwait (1952) has identified three distinct outwash layers
(Figure 2.9) (Table 2.4).

The oldest and highest outwash layer is the Kennard Outwash. Known as the Clifton Qutwash in
Clark County, the Kennard Outwash can be traced from southern Logan County to Clifton Gorge in
Greene County {Dreimanis and Goldthwait, 1973).

25
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The Urbana (or Intermediate) Qutwash is concentrated in the east of the Springfield Moraine in the
Kings Creek-Urbana area. As with the Kennard Outwash, much of the Urbana Outwash is buried
beneath the Springfield Moraine. No ice contact features are associated with this outwash (Quinn and
Goldthwait, 1979).

Valley Train deposits are the same as outwash, except that they are confined to previous drainage
channels. The Mad River Valley Train runs from the Zanesfield area in Logan County to the Great
Miami River at Dayton in Montgomery County, making it the largest continuous outwash deposit in
Ohio (Quinn and Goldthwait, 1979; Dumouchelle et al., 1993; and Dumouchelle and deRoche, 1991).

Lacustrine deposits of fine laminated sand, silt, and clays are present northeast of Urbana (Quinn
and Goldthwait, 1979). Janssens (1964) found the thicknesses of these sediments to range from 4 to
15 feet. Other more localized lacustrine deposits undoubtedly exist within the county.

2.8 Bedrock Geology

2.81 Overview

The consolidated deposits of Champaign and Logan Counties are of Ordovician, Silurian, and
Devonian ages (Table 2.5 and 2.6). Because of the extensive glacial deposits and depth to the bed-
rock surface in most areas, very few bedrock exposures are present in Champaign County. Glacial
activity has greatly modified the bedrock surface in Champaign County. The presence of sand and
gravel aquifers at shallow depths in the study area means that few water wells have been drilled
deeply enough to encounter bedrock.

2.82 Ordovician

The Ordovician-aged rocks in Charnpaign and Logan Counties are found in the deep buried valleys,
such as Teays Stage drainage. These rocks consist of blue-gray calcareous shale interbedded with thin
limestone. No surface exposures of Ordovician rocks are present in Champaign County. These rocks
are covered by large thicknesses of drift and are described based on their distribution in Clark County
and elsewhere in southwestern Ohio. The limestone is fossiliferous and vuggy. The dolomite contains
shale clasts with fossil fragments and calcite-filled vugs (Swinford and Slucher, 1995).

2.83 Silurian

The Silurian Limestones and Dolomites present in Champaign and Logan Counties serve as valu-
able aquifers at several locations. These rocks consist of the Salina Group in the western half of
Champaign County and the Tymochtee, Greenfield, and Salina Undifferentiated in the eastern half of
the county (Swinford, personal communication) (Table 2.5). The Silurian Formations presert in
Logan County include Sub-Lockport Undifferentiated, Lockport Dolomite, Greenfield Dolomite,
Tymochtee Dolomite, and Salina Undifferentiated (Table 2.6).

The Lockport Dolomite is dolomite with sparse shale or chert of Lower Silurian age. The Lockport
is overlain by the Greenfield; a light gray crystalline dolomite. The Greenfield shows some vuggyness
and, near the upper and lower contacts, extensive solution-enlarged fractures are present (Swinford
and Slucher, 1995). The Tymochtee Dolomite is a medium-light-gray dolomite with limited porosity
and some vuggyness. The Salina Undifferentiated is the uppermost Silurian Formation. This bedrock
is a light-gray to yellowish-brown, finely crystalline dolomite (Swinford and Slucher, 1995). The
Salina Undifferentiated has vuggy areas present, but primary porosity is controiled by fractures.

2.84 Devonian

The Devonian rocks present in the study area are limited to the Bellefontaine Qutlier. The bedrock
geology on the Bellefontaine Qutlier is very complex with the best descriptions available in Swinford
and Slucher (1995) and Hansen (1991). Consisting of limestones and shales, these rocks are some-
times overlain by thin layers of sand and gravel. The Devonian Limestones on the perimeter of the
outlier serve as moderate-yield aquifers for residential use, but the shales are poor water producers.
Devonian Limestones (Columbus and Lucas Undifferentiated) have many solution features and
sinkholes (karst) throughout the Qutlier. Often, the Devonian units are too high in the section and too
thin to comprise an aquifer.



Table 2.5 General bedrock stratigraphy of Champaign County

FORMATIONS

SYSTEM SERIES
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UPPER - OHIO SHALE
DEVONIAN
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Table 2.6 General bedrock stratigraphy of Logan County

SYSTEM

GROUP

STRATIGRAPHIC UNIT

,f DEVONIAN

|

CHAGRIN |
OHIO MEMBER

SHALE HURON
MEMBER

OLENTANGY SHALE 1]
DELAWARE LIMESTONE |

MEMBER

BELLEPOINT |
MEMBER

DELHI .H

COLUMBLUS
LIMESTONE

SILURIAN

UPPER

SALINA

SALINA UNDIFFERENTIATED |

TYMOCHTEE DOL.OMITE

1

GREENFIELD DOLOMITE

LOWER

SALINA

LOCKPORT DOLOMITE ||

SUB-LOCKPORT
UNDIFFEREENTIATED

ORDOVICIAN

UPPER

ORDOVICIAN
UNDIFFERENTIATED




2.9 Hydrology
2.91 Glacial Aquifers

Ground water in Champaign County is obtained mainly from the unconsclidated glacial aquifers.
Sand and gravel aquifers are found throughout the study area, while bedrock aquifers were mapped
only on the outlier, in a small part of the Kings Creek area and the southwest portion of the study area.

In Logan County, glacial aquifers are common in the study arca, but glacial and bedrock aquifers
are more evenly distributed elsewhere.

The glacial deposits vary from deep, outwash-filled buried valleys to sand and gravel interbedded
in glacial till in end moraines (Figure 2.8).

An extensive network of buried valleys is present in Champaign County (Struble, 1987a and 1987b)
(Figure 2.11). Most of these valleys contain coarse sand and gravel, but they may also have silts,
clays, and glacial tills. Qutwash deposits underlie some present-day river valleys and occur in most
pre-glacial river valleys (Feulner, 1960, 1961).

The thickest sequences of outwash deposits are found in the current course of the Mad River
(Feulner, 1960; Walton and Scudder, 1960; and Jones, 1995 a&b). Known as the Mad River Valley
Train, these outwash deposits are in direct hydraulic communication with the Mad River and have the
potential to produce up to 1000 gallons per minute to properly constructed, large-diameter wells
(Schmidt, 1982, 1985, 1991). Qutwash deposits not directly connected to a surface stream are still
capable of large yields in areas where the deposits are coarse and thick.

Schmidt (1985) rated most of the sand and gravel deposits in Champaign County as having the
potential to yield up to 100 gallons per minute {(gpm) to properly constructed wells. Higher yields are
obtained where the deposits are sufficiently thick and coarse. Sand and gravel interbedded in glacial
till in central Jackson Township and southwestern Mad River Township were rated as capable of
yielding 3 to 8 gpm by Schmidt (1985). There is little areal extent to these deposits and a large
amount of non-water-bearing clay may overlie the sand and gravel, which reduces recharge to the
aquifer.

2.92 Bedrock Aquifers

The Ordovician bedrock is present at the bottom of the deep buried drainage channels and is not
used as an aguifer in Champaign County. The Ordovician bedrock is considered a non-water-bearing
unit in the rest of southwestern Ohio.

The Silurian limestones generally yield sufficient water for residential supplies. Water moves
primarily through the bedrock via a fracture system. Water travels mainly through joints, fractures,
and bedding planes with little movement through the matrix of the rock. The Silurian limestones and
dolomites are present in most of the study area at depth, but thick permeable outwash deposits overly-
ing the limestones precludes their use as aquifers.

The Devonian Shales are found in the northern part of the county, east of the Mad River. The depth
to bedrock is shallow, and no sand and gravel is present. Some residential wells are finished in the
Devonian Shales, with yields that are rated as 3 to 8 gallons per minute (Schmidt, 1985).

CHAPTER 3-GEOLOGIC INVESTIGATIONS

3.1 Stream Gage

A stream gage is operated by the United States Geologic Survey (USGS) on the Mad River at
Urbana. The Urbana gage has a drainage area of 162 square miles. In the past, USGS had maintained
a gage at Zanesfield in Logan County, but currently the Urbana gage is the northernmost on the Mad
River (USGS, 1991).

DOW commissioned the USGS to install a gage in southern Logan County on the Mad River to
help provide the surface water data needed for this project. The gage was installed in December, 1993
on the Mad River east of West Liberty on State Route 245 in Logan County. The drainage area of 36.6
square miles consists of outwash valleys and bedrock-controlled uplands.



The buried valleys were created by pre-glacial or interglacial rivers
which downcut deeply into the bedrock. The differing glacial deposits filling
these valleys can be best illustrated by describing the two common forms
within Champaign and Logan Counties.

One commuon form of buried valley deposits (Block Diagram a) is best
exemplified by the Mad River Valley. The valley, which is occupied by a
modern river and floodplain, contains abundant outwash and kame deposits,
and is easy to distinguish from the surrounding till and bedrock uplands.
The depth to water is usually less than 30 feet. The upper portion of the
valley commonly contains 50 to 100 feet of sand and gravel outwash with
minor till or lacustrine deposits. Yields over 500 gpm are possible from
properly constructed wells. Soils are typically loams or sandy loams. The
streams are usually in direct hydraulic connection with the aquifer. Re-
charge is typically high.

The other common form of buried valley (Block Diagram b) is best
exemplified by the Teavs River Valley in far western Champaign County.
These valley types are typically overlain by end moraines, and the rolling
topography makes it difficult to distinguish the valleys from the surrounding
areas. They may contain either intermittent streams or ho streams at all.
The aquifer consists of thin lenses of sand and gravel interbedded in very
thick sequences of fine-grained till and lacustrine deposits. Yields are
commonly less than 25 gpm. Soils are usually clay loams. Depth to water is
typically greater than 50 feet. Recharge is generally moderate to low.

Figure 2.11 Sample buried valieys in Champaign and Logan Counties




Understanding the interaction between ground water and surface water is a major objective of this
project. The Mad River has been recognized since Leverett’s work in 1902 as having an exceptionally
large base-flow component to surface water flow. The biggest question was how much ground water is
contributed to the Mad River during base-flow conditions. ODNR-DOW commissioned USGS to
separate the base-flow component of streamflow on the Mad River. Because there was no established
rating curve on the new gage at West Liberty, it could not be used as a part of the base-flow separation
study. A detailed discussion of this procedure and the results can be found in Chapter 6.

3.2 Observation Well

An important part of any aquifer analysis is an examination of fluctuation in ground water levels
over time. The trends in the elevation of the water table with respect to seasonal changes can be tied
to the occurrence of precipitation. ODNR-DOW operates an observation well network of 120 wells
across the state of Ohio, collecting continuous water level data on the major aquifer systems (Cashell,
personal communication). As part of this project, the DOW commissioned the drilling of a new
observation well in Comumunity Park in West Liberty. West Liberty’s well field is also lecated in this
park, providing an opportunity to examine the effects of pumping on the aquifer system. In addition,
the new streamn gage installed by USGS is located 200 yards from the observation well.

The well was completed in sand and gravel with a total depth of 72 feet (Figure 3.1). The capacity
of the well was estimated by the drilling contractor as 200 gallons per minute (Figure 3.1).

To help clarify the data reported on the water well log, a natural gamma log was run on the well. A
gamma log is the measurement of the gamma radiation given off by the natural earth materials using a
device that functions like a Geiger counter. The time constant is set to measure the counts in 5-, 10-,
20-, or 50-second intervals, which are displayed on a screen. Lower counts generally indicate sand
and gravel, and higher counts indicate clay or glacial till. Interpretation of the gamma log clearly
identifies the 27 feet of outwash in which the observation well is finished (Figure 3.2). The gamma
log supported the information on the geologic formations present on the well driller’s log (Figure 3.1).

3.3 Cross-Sections

Two cross-sections (A-A’ and B-B' in Figure 2.2) were constructed to help clarify the areal extent
of the geologic deposits in the valley and uplands areas. Of greatest interest are the depth to the
bedrock surface and the thickness of the glacial outwash deposits. The cross-section A-A’ extended
west to east across the Mad River and Kings Creeks Valleys (Figure 3.3). The remanent valley from
the pre-glacial Teays River is visible in this cross-section. More importantly, this cross-section clearly
shows the shallow depth to bedrock near Kings Creek. The second cross-section, B-B’, is oriented in
a north to south direction, passing across Kings Creek (Figure 3.4). Kings Creek is shown to have a
very shallow depth to bedrock. Cross-section B-B’ clearly shows an increased amount of glacial till in
the morainal area adjacent to the Kings Creek Valley. Both cross-sections show the large amount of
sand and gravel present within the study area.

The geologic information used to construct the cross-sections included the maps and reports of
Schumaker (1991a and 1991b), Schumaker and Slucher (1994), Swinford (1991a and 1991b), (1992a,
1992b, 1992c¢, 19924, 1992e, 1992f, 1992g, 1992h), Swinford and Slucher (1994, 1991a, 1991b,
1991c, 1992a, 1992b), Vormelker (1990a, 1990b, 1991a, 1991b, 1991¢, 1991d, 1992), Vormelker and
Swinford (1992a and 1992b). Other information used for the construction of the cross-sections in-
cluded water well logs, 7.5 minute bedrock topography maps, geological maps from the Ohio Geo-
logical Survey, and the work of Norris and Spicer (1958).

CHAPTER 4-HYDROGEOLOGIC AQUIFER
CHARACTERIZATION

4.1 Water Level Analysis
4.11 How the Wells Were Selected

Water level measurements were taken at 64 wells across the study area on a quarterly basis (Appen-
dix A, B). The purpose of these measurements was twofold. First, it was necessary to determine the
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Figure 3.1 Well log and drilling report
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elevation of the water table, which were used to contour lines of equal elevation to determine ground
water flow directions. Secondly, it was important to look for any large changes in water levels during
the study, such as seasonal fluctuations, effects of major pumping, or effects from drought conditions
(Kaser, 1962),

The well sites (Figure 2.2) chosen for water level measurements were based on water well logs on
file at the Division of Water. Figure 2.2 shows a complete map with the location of all wells used in
the study. A well log gives information on the well depth, formations encountered, and well construc-
tion details. Figure 4.1 is an example of a representative well log from the study arca. Priority was
given to wells constructed since 1980, as newer wells should have used better well construction
techniques, allowing a clearer picture of aquifer problems versus problems caused by poorly con-
structed wells. Wells were also s¢lected based on geographic location, aquifer material encountered,
and permission of the landowners.

A representative of the Division of Water personally spoke to each property owner, asking permis-
sion to test the well and describing the data collection process. As promised, all water level and water
quality results were given to each homeowner on a quarterly basis. In addition, a fact sheet published
by Heidelberg College Water Quality Laboratory (WQL) that discussed water quality concentrations
and what they might mean to the homeowner was also distributed with the results. A business card
with the ODNR-DOW staff member’s telephone number was also attached to provide a contact who
could answer any questions the property owners might have. Full disclosure to all study participants
was an important part of the outreach and educational component of the study. Several of the resi-
dents that participated in the study also became members of the Mad River Steering Committee,
showing their interest in water quality issues in the Mad River Valley.

4.12 Collecting Static Water Level Data

The static water level in a well is the distance from a point on the ground surface to the non-
pumping water level in a well. The static water level is measured by lowering an electronic probe into
the well and reading the graduated tape after a beep indicates the top of the water table had been
reached. After reading that number, the height of the measuring point above the land surface must be
subtracted to determine the static water level. Te determine the elevation of the water table, the
recorded static water level value was subtracted from the surface elevation. The surface elevation
was obtained from a USGS 7.5 minute topographic map.

4.13 Water Table Surface Map Construction

The main purpose of these measurements is to produce a water table map (Figure 4.2). Water level
measurements for Figure 4.2 were collected in December 1993 (Appendix B). A water table map is
used to determine the direction of shallow ground water flow, The static water level is subtracted
from the surface elevation to give the clevation of the water table. When these elevations are plotted
on a topographic base map, lines can be drawn contouring points of equal water elevation. These lines
are referred to as equipotential lines or lines of equal hydraulic head. Since ground water moves from
points of higher elevation to points of lower elevation, a line drawn perpendicular to an equipotential
line defines the direction of ground water flow.

Ground water moves from recharge areas in the uplands and discharges in the Mad River Valley. In
areas of sub-watersheds of the Mad River, ground water generally moves toward the tributaries, which
in tumn flow toward the Mad River (Figure 4.2). Ground water levels are their greatest in the uplands
on the east and west sides of the valley, they decline steeply below the valley walls (as do the valley
walls) and level off under the flat valley bottom.

The interaction between surface and ground water can greatly affect stream output. Most rivers
receive a portion of their flow from ground water. A gaining stream means that ground water is being
supplied to supplement the flow of the river. Conversely, a losing stream provides surface water to the
ground water system. In a gaining stream (or reach of the stream), the equipotential lines form a V
pointing upstream or the stream is gaining water from ground water; in losing streams the V points
downstream or water is flowing from the stream to the aquifer. During the study, Mad River reaches
were gaining. Seasonal fluctuations have little effect on ground water flow directions. A careful
survey of water table maps compiled quarterly for the period from December 1993 to September 1994
confirm the lack of seasonal influence in the direction of ground water flow (Appendix B).
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Figure 4.1 Well log and drilling report
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Figure 4.2 Mad River water table map December, 1993




4.14 Trends in the Data

Water level measurements are used to determine the seasonal fluctuation of the water table over the
course of a year. Water levels tend to decline in late spring and sumimer, and increase in winter and
early spring. The amount of these increases and declines tend to be relatively stable across the water-
shed, thereby having little or no effect on ground water flow direction.

What happens to precipitation falling upon the fand surface depends on many variables. The soil
moisture, soils temperature, land cover, slope, and season of the year are just some of the variables
that may affect recharge to the aquifer by precipitation. Saturated soils, frozen soils, or excess slope
cause precipitation to runoff on the surface instead of infiltrate. Evapotranspiration, the loss of water
from a land area by transpiration of plants and evaporation of the soil, intercepts most of the rainfall
during the summer that might recharge the aquifer; therefore, the heavy summer rainstorms provide
little recharge for the ground water system. Without the presence of growing plants during the fall and
winter, precipitation, minus direct evaporation, can infiltrate the ground surface and percolate down-
ward, recharging the aquifer. When the ground is frozen during the winter, potential recharge waters
runoff into surface water drainage and often fail to recharge local aquifer systems.

Any major fluctuation in precipitation patterns can also affect aquifer recharge. When a rainfall
event occurs at a time when the soils are already saturated, runoff is higher than normal. Recharge is
also affected by timing of the rainfall event. Slow-steady rainfall leads to better infiltration. If the soil
moisture is adequate at the time of rainfall, recharge to the aquifer can occur even during the growing
season.

4.15 Static Water Level Results

The largest fluctuations between the highest and lowest static water levels occurred in morainal
areas where a thin veneer of glacial till overlays thicker deposits of outwash. Depth to water mea-
surements in the morainal areas are usually deeper, as the depth to the aquifers are deeper and the
vadose zone deposits are thicker than within the river valley. The static water level in these aquifers is
slower to respond to fluctuations based on precipitation.

During the study period precipitation levels have been anything but normal. At Urbana for 1993,
precipitation exceeded normal by 10.17 inches (Table 2.1). In 1994, precipitation was 9.69 inches
below normal, and in 1995, precipitation was 10.82 inches above normal (Table 2.1). The lowest
values recorded during the study period were recorded during December 1994 and March 1995. The
highest ground water levels for the study period were recorded during December 1993, March 1994,
June 19935, and September 1995. These four measuring periods accounted for more than 95% of the
study-long water level highs recorded. Several wells exhibited their study-long high water levels
during the June 1995 measurement. Precipitation levels for April and May of 1995 exceeded normal
by 3.79 inches. Study-long highs were recorded in some wells in September 1995. This is normaliy a
time when scasonal water levels are approaching their yearly lows. The answer again comes from
excessive precipitation amounting to 9.26 inches above normal in the previous 2 months.

Only 5 wells showed a difference of greater than 5 feet between their lowest and highest ground
water level. All these wells are located in the till-capped uplands of the end moraines. Twenty-three of
the sixty-three wells measured showed less than 3 feet of difference between water level highs and
lows. Thirty-five wells exhibited a water level change between 3 to 5 feet over the course of the study.

Seasonal water level fluctuations of 3 to 5 feet would be considered normal in sand and gravel
aquifers in Ohio (Cashell, personal communication). A period of above normal or below normal
precipitation for several years could show seasonal fluctuations of twice the normal amount (Cashell,
personal communication). Considering the extreme precipitation events in the short study period of 3
years, the aquifer seems to behave as a typical sand and gravel aquifer would in Ohio.

CHAPTER 5 WATER QUALITY ANALYSIS

5.1 Methodology

Water quality data discussed in this report were collected within the watershed from both surface
and ground water sources from December, 1993 to December, 1995. Sampling of both surface and
ground water was performed on a quarterly basis at the same time that water level measurements were
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taken. The first year of sampling included triazine and alachlor screens. After a year of sampling 41
wells and 4 surface water sites, no samples with concentrations approaching the safe drinking water
standard were collected. Therefore, sampling focused on the cations and anions present in order to
determine baseline water chemistries.

The 41 wells chosen for water quality sampling were selected on the basis of several factors. The
geographic location was the first consideration. Wells were selected that provided an even geographic
distribution across the study area. All wells initially chosen for sampling were selected based on the
availability of a water well log so that well depth and formation of completion could be identified.
When possible, preference was given to wells drilled since 1980. When problem areas were identified
and wells were needed for further data collection, some of these preferences were disregarded.

The Water Quality Laboratory (WQL} at Heidelberg College in Tiffin, Ohio and Coshocton Envi-
ronmental Testing Laboratory (CETL) in Coshocton, Ohio were selected to analyze all water samples.
A subset of the 62 residential wells measured for water levels were sampled quarterly from December,
1993 to December, 1995. All samples were collected by ODNR personnel and sent to their respective
laboratories, The WQL was sent 9 sets of samples one each guarter, but CETL was only used for 4
quarters from December, 1994 through September, 1995." Surface water samples were collected from
4 sites on the Mad River and analyzed for the same parameters as the ground water samples. Each
surface water sample was analyzed by both labs. Because of the constituents analyzed by each lab
there was little overlap of the analyscs. The overlap of analyses that occurred provided a crude form
of quality control between the 2 labs.

5.2 Ground Water Sampling Techniques

Samples analyzed by Heidelberg College's Water Quality Laboratory were collected in pre-pack-
aged sample kits that contained threc small vials in a mailable styrofoam container. A faucet or tap
was allowed to run for several minutes prior to sampling to remove at least one volume of water from
the well and to help purge the plumbing system. By eliminating influences of the well and plumbing
system, a better picture of the ground water system is obtained. Care was also taken to insure that the
tapped line did not pass through a watcr softener, conditioner, or filtration system. The three vials
were rinsed with the tap water and then carcfully filled, returned to their packages, and labeled.

The basic nutrient package from the WQL analyzes samples for nitrate (NO," ), nitrite (NO "),
ammonia (NH, ), chloride (Cl" . sulfawe (SO,"), silica (8i0,), and phosphorous (as soluble reactive
phosphorous, or SRP) calorimetrically by means of a TRAAC’s 800 autoanalyzer system (Appendix
C). The analysis is done by passing a beam of light from a photoelectric cell through the water
sample. Each analyzed component is examined by a specific wavelength of light unique to that
component.

Water samples were also screened for pesticides. The triazine screen defined the total concentration
of the herbicides atrazine, cyanizenc and symazine present but did not differentiate the specific
triazine herbicides present. Similarly, the alachlor screen tested for the presence and total concentra-
tion of alachlor and metolachlor. Samples were analyzed using amino assay. The detection limit for
this procedure is .1 part per billion (PPB). Negligible amounts of herbicide were present in any
sample of ground water. This can be explained by the fact that herbicides readily bind to soil organic
matter. Therefore, as they are applicd and washed into the soil, herbicides become immobile and do
not infiltrate the ground water. Much of the herbicide does wash away as overland flow and, as a
result, surface water samples oficn have higher herbicide levels than ground water samples. Data for
triazine and alachlor screens support this phcnomenon.

A subset of the wells analyzed by the WQL were sent to CETL to obtain a major ion analyses.
These samples were analyzed for pH. total alkalinity as CaCo,, specific conductance, total dissolved
solids, sulfate, chloride, calcium, magnesium, sodium, potassium, iron, manganese, aluminum,
hardness, and nitrate.

Samples that were analyzed by Coshocton Environmental Testing were handled in adherence to
U.S.EPA 600 sampling analytical protocol. Analysis on the samples was performed using a Perkin-
Elmer 2380 atomic absorption spectrophotometer, Perkin-Elmer HGA 400 furnace, YSI Model 32
conductivity meter, Fisher 230A pH ion meter, Milton-Roy Spec 21 spectrophotometer, and a Mettler
K-7 balance. :



The collection process used the same criteria as for the WQL. All samples were collected in
~expandable 1 quart containers and 600 milliliter hard plastic bottles. The samples were stored in
chilled coolers during collection and overnight transport to Coshocton Laboratories.

5.3 Surface Water Sampling Techniques

Water samples were collected from the Mad River using a bailer. A bailer is a tube that is lowered
into the stream with a ball that covers the open end of the tube, allowing water to be collected. The
four sites selected for river sampling were at bridged overpasses allowing samples to be collected
from the center of the river. The Mad River is shallow therefore samples were collected in the upper 3
feet of the river. The bailers were rinsed after every use and reflushed with water at the next river
sampling site to eliminate any chemical cross-contamination. The stream water had little turbidity so
the bailed water was decanted directly into the vials with no filtration. The samples were subse-
quently shipped to Heidelberg College for analysis.

5.4 Natural Water Chemistry

The average dissolved chemical composition of ground water in the Mad River Valley is composed
of 27.7% calcium and 20.4% magnesium (Figure 5.1). The average dissolved chemical composition
of ground water in the study area for December, 1994, June, 1995, and September, 1995 can be found
in Appendix D,. The chemical make-up of the water within the Mad River study area is primarily
influenced by the unconsolidated glacial material and underlying bedrock (Stein, 1974; and Feulner,
1960). The outwash is predominantly composed of eroded gravels from the carbonate bedrock at, and
to the north of, the study area. Major ions such as calcium, magnesium, and bicarbonate are dissolved
within ground water as it passes through the carbonate bedrock and glacial deposits.

Higher concentrations of sodium, chloride, and sulfates found in the ground water, are due in part to
the dissolution of evaporite material such as halite, gypsum, and anhydride. Sodium and chloride can
also indicate road salt contamination or connate waters in bedrock units. Sulfate can also be produced
by the oxidation of the mineral pyrite. Minor constituents such as iron and manganese are often
derived from the unconsolidated glacial material or bedrock. These constituents are converted into
oxidized forms through biological activity.

By cation-anion analysis, the natural ground water chemistry can be classified as a calcium and
bicarbonate-rich water. Because of the presence of excessive calcium, most local wells have hard
water.

5.41 Chemical Parameters

The twenty chemical and physical parameters analyzed were used to illustrate the variability of
water quality from well to well. The two most abundant cations (by concentration) were calcium
(Ca**) and magnesium (Mg**). Together these two cations are the primary components of hardness
and may have a profound influence on the quality of the water.' Hardness was calculated in terms of
the equivalent quantity of CaCQO3. Water with a hardness ranging from 120-180 mg/L is generally
considered hard, and needs to be softened. The mean (average) hardness value was 402 mg/L. So-
dium (Na*)and potassium (K*) are also used to indicate the quality of water. The mean vaiues for
sodium and potassium are 6.68 mg/L and 2.38 mg/L respectively. Elevated levels of these two cations
could lead to high blood pressure in some people who regularly drink the water. This type of water
may also have a soda taste or, if substantial chloride (CI ) is present, may have a salty or brackish
taste. ‘

Dissolved iron (Fe**) is generally found in very low concentrations and, according to the U.S.
Environmental Protection Agency (U.S.EPA), should not exceed the national secondary drinking
water regulations standard of 0.3 mg/L. The mean value for iron in the study area was 0.249 mg/L.
The secondary standards are recommended levels for aesthetics and taste, but are not federally en-
forceable. Substantial amounts of iron (>1 mg/L) may cause discoloration of water and stain appli-
ance fixtures and laundry. Only 3 wells had a sample that exceeded 1 mg/L during the study.

Analysis was also run for the metals, manganese (Mn?*) and aluminum (AI**). The national
secondary drinking water standard for manganese is 0.05 mg/L and a mean value for the study area
was 0.067 mg/L.. The mean value of aluminum was 0.13 mg/L. The only standard for aluminum
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Figure 5.1 Average dissolved chemical composition of ground water



refers to irrigation water and that standard is 5.0 mg/L. Neither manganese or aluminum at these
concentrations represent a health risk as these values affect only aesthetic and taste characteristics.

Sulfate (SO,) was analyzed as a primary anion. The U.S.EPA has set a secondary recommended
level at 250 mg/L.. Sulfates can cause minor health problems if concentrations are too high (>250 mg/
L). The mean value for sulfate was 59 mg/L. within the Mad River NPS project area.

Physical characteristics such as pH, alkalinity, specific conductivity, and total dissolved solids
(TDS) were analyzed in most of the NPS water samples. Ph measures the relative acidity of a given
water sample. Natural rain waters are slightly acidic because of a hydrolysis reaction between water
and carbon dioxide. Ground water in this area, however, is often slightly basic, or alkaline, due to the
abundance of carbonate rock, which reacts with the acidic rain to release the bound carbon dioxide.
The mean pH value was 7.28 with values ranging between 6.7 and 7.88.

Specific conductivity and total dissolved solids measure the amount of dissolved material within
the water (Figures 5.2 and 5.3). Ground water typically has high concentrations of dissolved material.
Specific conductivity is a general indicator of the relative concentration of ions within the water, while
TDS measures dissolved solids concentration. The U.S.EPA has set a secondary MCL of 500 mg/L
for TDS, whereas none is set for specific conductivity. Mean values for specific conductance were
738 micromhos (mhos) and 459 mg/L for total dissolved solids. High levels of TDS may cause pipe
corrosion and damage plumbing.

Silica and phosphorous are generally analyzed for baseline water quality data. Silica (Si0,) is
derived from the bedrock and is not known to pose health risks at any level. Phosphorous may be
present in bedrock, animal waste, and fertilizers. Phosphorus is an element that contributes to nutrient
stream loading in areas where runoff is high. These parameters can often indicate physical changes
within the water aerially and over time, much like TDS and specific conductivity. Mean concentra-
tions of silica and phosphorous in the study area were 11.84 mg/L and .01 mg/L respectively.

5.42 Variations

Throughout the Mad River NPS study area the glacial material and the bedrock composition remain
constant. Well log information along with field observation clearly shows the predominance of
carbonate materials present. Therefore, major ions like calcium, magnesium, bicarbonate, and sulfate
remain constant throunghout the study area. Land use practices, however, varying from rural farmland
to urban land, greatly influence the chemistry of ground water.

Constituents like sodiam, chloride, nitrate, and ammonia may vary substantially depending on the
type of land management practices occurring adjacent to the sample local. Sodium as well as chloride
concentrations may greatly increase around a highly traveled roadway where road salt washes off and
infiltrates the aquifer (Bair et al., 1989). For example, wells located adjacent to state routes exhibited
the effects of road salting with an increase in sodium concentrations during the winter and spring
analysis and a reduction in these values during the summer and fall.

5.5 Contaminant Water Chemistry

The primary ground water contaminants in this area are agriculturally derived. Nitrate and amtno-
nia often come from livestock waste, which is rich in nitrogen compounds. Nitrogen is present in
proteins within the waste and is converted to mitrate (NO,” ) and ammonia (NH, ) by the process of
mineralization.

5.51 Ammonia Contamination

Ammonia occurs as a gas under standard temperature and pressure conditions. In a liquid state
ammonia has a high vapor pressure and is volatilized into the atmosphere. The impacts of elevated
ammonia (NH," ) are dependent on the phase in which the cation is present. Provided it is in the
gaseous phase, ammonia poses little health threat to humans and/or livestock although high concentra-
tions of ammonia may be noxious to some people. Depending on the source or abundance, a strong
odor may be associated with ammonia. Ammonia is the gas which gives manure its distinct smell.
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Ammonia may be present in the aqueous phase when dissolved in water. Ammonia in the aqueous
form tends to be much more toxic. Dissolved ammonia gas in water is lethal to many aquatic species
at very low levels (i.e., 0.5 mg/L). A higher pH also results when ammonia is dissolved in water.
Alkaline conditions in water pose another threat to aquatic animals, as well as animals that frequently
utilize the contaminated water as a drinking supply.

Widespread ammonia contamination is not present in the study area, and is not expected to be a
problem in the foreseeable future. The Heidelberg College voluntary well testing program gives some
insight into the distribution of ammonia levels in Champaign County (Figure 5.4). The mean value for

~ all samples collected was 0.14 mg/L. The United States EPA is planning to sct a safe drinking water
standard for ammonia at 35 mg/L. Values this high are almost never found in ground water. The
highest values recorded were in well 21, which had values of 7.15 mg/L in March, 1994, 7.72 mg/L in
June, 1995, 13.10 mg/L in September, 1995 and 7.23 mg/L in December, 1995. All other samples
collected from well 21 were less than 1 mg/L. No other well showed a concentration above 0.56 mg/
L. A concentration greater than 0.5 mg/L may indicate the presence of animal waste in which case a
bacterial test should be performed (Pete Richards personal communication, 1996).

The anomalously high ammonia values in well 21 can be explained by localized environmental
conditions and does not reflect a widespread contamination of the aquifer. The well is located be-
tween an agricultural field used for soybeans and upgradient of a feedlot for sheep. In addition, the
well has a casing that is sheared below grade and has no well cap to protect the aquifer from surface
contamination.

5.52 Nitrate Contamination

Of all the natural plant nutrients, nitrogen presents the greatest threat to water quality. The most
common form of nitrogen in the soil is in the form of nitrate (NO," ), which is highly soluble. Nitrate
can leach from the soil horizon becoming mobile (in solution) and moving as part of ground water
flow. The concentration of nitrate in the soil is therefore the major problem.

Baker (1990), in his voluntary well testing program for all of Ohio, found on average less than 3
percent of the wells sampled exceeded the safe drinking water standard of 10 milligrams per liter for
nitrate. This study also looked at nitrate contamination related to the depth of the well and found that
7.2% of wells less than 50 feet deep exceed 10 Mg/L, while only 0.9% of wells over 100 feet deep
exceeded the safe drinking water standard.

The negative impacts of nitrate can be strong if high levels are recognized. Nitrate may be toxic to
infants younger than six months of age. Levels higher than 10 mg/L are considered dangerous. This
is because a condition called methemoglobinemia may be induced. Methemoglobinemia is caused
when nitrate is ingested and becomes converted to nitrite by bacteria in the stomach. Nitrite causes
the blood to transmit oxygen inefficiently, ultimately reducing oxygen flow to the body. This condi-
tion may also occur in some ruminant livestock and adult horses.

Causes of nitrate contamination are generally limited to agriculture practices. The mean value for
nitrate in the study area is 2.54 mg/L. Nitrate is commonly present at low levels in many wells within
the study area (Appendix C). This suggests a widespread source, probably fertilizer application.
Nitrate contamination within wells may fluctuate greatly due to varying infiltration rates, application
times, and velocity rates of nitrate in ground water, Nitrate levels may increase by two orders of
magnitude from an area with no nitrate fertilizer application to an area with large nitrate fertilizer
application. Therefore, regular monitoring of the water should be done to prevent health problems.

Nitrate contaminated water directly correlates with fertilizer application. Should fertilizer applica-
tion dramatically increase in part or all of the area, nitrate will be found in greater concentrations in
the ground water. Therefore, future nitrate contamination problems may be reduced through knowl-
edge of the best application times, which crops naturally produce nitrogen (e.g., legumes), and the
agronomic rate for applying nitrogen to specific crops. By applying this knowledge, maximum crop
yield may continue to be obtained, yet the probability of nitrate contamination will be reduced.

Well design plays an important role in the presence or absence of nitrate in a well. Plotted nitrate
data in combination with historical well log information confirm this. Wells with greater than 100 feet
of casing had less than 2 mg/L nitrate (Figure 5.5). Also, wells that were completed in aquifers greater
than 50 feet below the surface showed less than 2 mg/L of nitrate (Figure 5.6). Wells that had less
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than 100 feet of casing length and were less than 50 feet in depth to the top of the aquifer often
showed somewhat higher nitrate levels. The highest nitrate values are found in some of the wells with
less than 50 feet of casing and where the aquifer is within 25 feet of the surface. The highly perme-
able nature of the sandy soils and outwash deposits that cover a large part of the study area are a main
reason nitrate is distributed in this fashion. These findings indicate that nitrate becomes increasingly
dispersed or attenuated by aquifer material ar greater depth.

Nitrogen is added to the soil horizon in five ways: from manufactured fertilizers; as organic wastes
from animal manure; as the land application of septic sludge; from the uptake of nitrogen from
legumes; or directly from the atmosphere (Ohio Cooperative Extension Service, 1991). Nitrogen
from fertilizers, manure, and septic sludge are added to the soil horizon in the form of ammonia (NH,")
where it captures a loose H* ion to become ammonium (NH,*). However, soil microorganisms quickly
convert the ammonium to nitrite (NO," ) by the process of nitrification and the nitrite to nitrate (NO, ).
The nitrate moves into the ground water system unless it is intercepted. Field drain tiles can intercept
this nitrate-laden water, eventually emptying it into surface water bodies.

Nitrate is retarded very little by organic soil matter. Nitrate often contaminates ground water below
feed lots that have concentrated applications of manure. In this environment the anion generally takes
substantial time to form because it must be oxidized from ammonia into nitrate.

Nitrate may bypass the slow oxidizing process by being applied to fields directly. Ammonium
nitrate fertilizers dissolve in rain water. Ammonium (NH,") and the very mobile nitrate dissociate and
may infiltrate ground water.

Nitrate moves slowly through the soil horizon; therefore, nitrate that discharges through a field tile
may be several years old. Vertical trave] times for nitrate at the Piketon, Ohio Management Systems
Evaluation Area (MESA) site (a similar hydrogeologic setting to the study area) were less than four
feet per year (Martha Jagucki, U.S. Geologic Survey, personal communication, 1996).

Precipitation is the mechanism that drives nitrogen into the ground water system. The problem
begins when more nitrogen-based fertilizers are applied to the land’s surface than the crops can take
up. Nitrogen that remains in the fall and winter usually infiltrates from rainfall and moves toward the
water table as no plants are present to use the product. This nitrate is often below the root zone by
spring when additional precipitation flushes it toward the water table.

The agricultural community uses crop variety, planting date, and nutrient status of the soil as the
bases of nitrogen application decision making. Nitrogen may be removed from the soil in several
different ways: denitrification, leaching, surface dissipation, and surface runoff. Denitrification is
bacterial action removing part of the oxygen from the nitrate molecule and the volatilization of the
remaining gases. Denitrification occurs in warm, wet, and oxygen-poor soils and in deep ground
water systems when oxygen has been removed by organic matter. Leaching occurs when soil water
content is higher than the capacity of plant roots to intercept the water and nitrogen. As water moves
through the soil, nitrates move with the water. Surface dissipation occurs when fertilizers are spread
on a field but not absorbed into the soils. The ammonia attaches to a water molecule and evaporates.
Surface runoff occurs when major precipitation falls after application, creating a surface water problem.

A major nitrogen-based water problem occurs from the spreading of manure and sewage sludge.
For example, manure from swine can contain 151 pounds per ton of nitrogen from dry waste (Ohio
Cooperative Extension Service, 1991). Sludge, on the other hand, may contain 4.5% of its total mass
s raw nitrogen or nitrogen-based compounds (Ohio Cooperative Extension Service, 1991). A series
of Best Management Practices (BMPs) are available to help safely manage these substances to protect
both surface and ground water supplies.

5.53 Nitrate in the Urbana Well Field

The ODNR Water Resources Section (WRS) was contacted in June of 1994 by the city of Urbana
concerning elevated nitrate levels within the city’s north well field (NWF) (Figure 2.2). Data the city
obtained from sampling revealed that a one of their wells routinely had pitrate concentrations above
10 mg/L. This level is unacceptable according to the U.S.EPA, which sets the acceptable maximum
contaminant level (MCL) for nitrate at 10 mg/L.
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It was determined through construction of water table maps, precipitation data, and a limited survey
of land use in the area that nitrate contamination was originating east of the NWF. The Springfield
Moraine lies east of the NWF. This was determined to be the local recharge area for the aquifer in
which the city’s wells were completed. Abundant rainfall in combination with various agricultural
practices could have led to the contamination of the NWE

The Ohio EPA (OEPA) was notified of the nitrate contamination within the NWF. OEPA required
quarterly testing of the water, as well as public notification of the contamination. The ODNR-WRS
recommended that a private hydrogeologic consulting firm be brought in to further assess the problem
and suggest any remedial measures.

5.54 Pesticide Contamination

Pesticides, a generalized classification which includes both pesticides and herbicides, are used to
control animal pests and various weed problems that occur in agriculture. The sampling completed for
this project focused on the presence of the herbicides atrazine, cyanazine, and simazine (collectively
known as triazine), and alachlor, metolachtor or metalaxyl (collectively known as alachlor). The tests
for these compounds were conducted at Heidelberg College Water Quality Lab in Tiffin, Ohio. Be-
cause of the nature of the screens, it was possible to determine the presence of these compounds, but
not the concentrations. The screen used confirms the absence of pesticide in a water sample when the
concentration is below the detection limit.

The U.S.EPA has set the safe drinking water standard for atrazine at 3.0 micrograms per liter
(ug/L). Atrazine is considered a carcinogen and drinking water with concentrations below this level
are considered safe for consumption over one’s lifetime. Alachlor has a safe drinking water standard
of 2.0 (ug/L). U.S.EPA considers alachlor to be a probable human carcinogen in concentrations above
2.0 ug/L. Theoretically, a person who consumed water at 2.0 ug/L over their complete lifetime would
have no more that a five-in-a-million chance of developing cancer as a direct result of drinking water
containing this pesticide (U.S.EPA, 1989).

Pesticide screens were run for the first year of the project. The screens were discontinued because
of limited detection. The screens revealed the concentration (or lack thereof) of pesticide in the
ground water. The lack of pesticide in the ground water indicates that the study arca has a high
content of organic soil matter. Organic soil matter provides sites for the pesticide to bind, thus retard-
ing infiltration to the saturated zone. ‘

Even though pesticides are nitrogen-based compounds like ammonia and nitrate, pesticides behave
very differently in ground water. Pesticides tend not to be a major problem in ground water because
of their tendency to adsorb to organic particles in the soil (Waldron, 1986). Because of runoff, surface
water often has higher concentrations of pesticides than ground water (Appendix C).

Negligible amounts of herbicide were present in any sample of ground water. This can be ex-
plained by the fact that herbicides readily bind to soil organic matter. Therefore, as they are applied
and washed into the soil, herbicides become immobile and do not infiltrate the ground water. Much of
the herbicide does wash away as overland flow and, as a result, surface water samples often have
higher herbicide levels than ground water samples. Data for triazine and alachlor screens support this
phenomenon.

In a study completed by the U.S.EPA (Briskin, 1994), it was shown that of 102 pesticides and
degradation products, less than 1% of all rural wells contained any pesticide contaminant. Conversely,
nitrate was also analyzed and shown to be present in about 57% of rural wells. By observation, it is
evident that nitrate has a far greater impact on ground water than pesticides.

5.6 Statistical Evaluation

5.61 Scatterplots

From the water quality samples collected a large accumulation of data were obtained. Statistical
methods were needed to analyze the data on a large scale. Initially, simple comparisons were made
between chemical and physical characteristics using elementary X-Y scatterplots. Using these
scatterplots from individual sampling rounds, trends began to show up repeatedly.
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The scatterplots confirmed that generally, in ground water nitrate and ammonia do not coexist
(Figure 5.7). The process of nitrification converts ammonia, in the presence of oxygen, into nitrite and
finally nitrate. Mineralization is the process that converts nitrogen in the soil to ammonia, while
releasing carbon dioxide and water, Nitrate was plotted against other chemical constituents such as
calcium, magnesium, sodium, etc. with no significant relationship present.

Scatterplots of other constituzents were also plotted. Figures 5.8 and 5.9 reveal the relationship
between calcium and hardness, and calcium and magnesium. Figure 5.8 shows that calcium levels are
not the total controlling factor for hardness levels. The relationship between calcium and hardness is
not a linear relationship because calcinm and magnesivm account for the hardness in a sample. A plot
of chloride versus specific conductance shows a positive correlation (Figure 5.10). This relationship is
logical because increasing ionic concentrations within a solution result in a higher electrical conduc-
tivity of the solution.

Other chemical relationships were explored looking for positive or inverse correlations. Chemical
relationships that should exist, did. For example nitrate and ammonia are mutually exclusive. Many
other chemical components were plotted and showed no relationships present.

5.62 Piper Trilinear and Stiff Diagrams

Trilinear diagrams are excellent for catcgorizing the quality of water through analysis of the major
anions and cations. Plotting selected water samples from wells within the Mad River area, the fact
that the water is rich in calcium and magnesium as well as in bicarbonates is illustrated in Figures
5.11, 5.12, and 5.13 (Appendix D.). Thc cxample in Appendix D, shows that the same water type
exists in both ground and surface waters in the study area. Calcium magnesium bicarbonate water
type is found in nearly every sample collecled. Waters with these characteristics are common in a
carbonate bedrock terrain.

Stiff diagrams also graph the occurrence of major ionic constituents within the ground water. The
shape of the polygon formed by the diagram will change as the composition of the water changes. As
illustrated in Figure 5.14, the shapes of the polygons for each well did not radically change. The
diagram clearly shows that the major cations and anions concentrations do not change appreciably
from one geographic local to another.

5.63 Mean Values

Rigorous analysis of the data began with obtaining a single mean value for ¢ach constituent for
each well. This eliminates the time variable and provides a constant water composition for a given
well at any point in time. By utilizing this method, other more complex analyses such as probability
plots can be conducted. The method ecmployed for obtaining each mean was a simple arithmetic
mean, (X)/n, where x is the concentration (mg/L) and n is the total number of values.

5.64 Normalization of Data

Once the means for each well were obtained, the data were analyzed. A determination of whether
or not the data were normaily distributed followed. Normal distribution of any set of data reveals a
bell-shaped curve when graphically plotied. To employ many types of statistical tests, normalized
data must be used. It was determined that for many constituents, the data were not normally distrib-
uted (Appendix D,).

Nitrate levels required normalization because plots of the data showed a large number of samples
near 0 mg/L, a smaller number of valucs ncar the calculated mean value of 2.54 mg/L, and a few
extremely high values (Figure 5.15 and 5.16) (Appendix D,).

5.65 Watershed Sub-Division

The Ohio EPA Nonpoint Source Asscssment has documented historical water quality problems in
the Mad River Watershed. Kings Creck sub-watershed was identified in the EPA assessment as
having both ground water and surfacc water contamination. It was observed early in the study that the
Kings Creek area was relatively higher in nitrate as compared to the rest of the project area. To see if
this observation was statistically valid rather than a qualitative observation, the watershed had to be
divided into sub-watersheds that could be compared quantitatively.
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The Mad River watershed was separated into three smaller sub-watersheds, one being the Kings
Creek sub-watershed, another being the North Mad River sub-watershed, and last being the South
Mad River sub-watershed. Kings Creek is by far the largest tributary to the Mad River in the study
area. Wells in each sub-watershed are listed in table 5.1.

5.66 Probability Plots

Probability plots are graphs that are used to determine how well a set of data fits a certain distribu-
tion. The distribution type could be normal, log normal, or gamma. The analysis of normality can be
attempted visually by comparing histograms, but human perception seems to respond better to the
straight line of a probability plot (Hensel and Hirsch, 1995).

Probability plots can be constructed using 2 or 3 parameters. A probability plot can be used to
determine the percent chance of exceeding a certain value, such as in streamflow data. For example,
flows on a river are commonly plotted on a probability plot where a flow value can be found plotted
against the percentage of time that flow value will be exceeded over the length of the study. For
ground water quality during the study, these graphs reveal the probability percentage of wells having a
certain value of a given constituent (nitrate) concentration. The higher the concentration of a constitu-
ent, the lower the number of wells that have that concentration (Figures 5.17, 5.18, and 5.19).

Probability plots clearly show the difference in nitrate concentrations within the 3 sub-watersheds.
The probability plots provide a mechanism for defining a mean value and the probability of a certain
-concentration of nitrate within a limited geographic boundary.

CHAPTER 6-BASE FLOW STUDIES

6.1 Introduction

Determining the ground water contribution to surface water during low-flow conditions is an
important portion of the project. The amount of ground water contribution to the Mad River and the
location from which that ground water comes helps identify areas where certain land use activities
may contaminate both ground water and surface water. USGS was subcontracted to perform this
portion of the study and subsequently published “Determination of base-flow characteristics at se-
lected streamflow-gaging stations on the Mad River, Ohio” by G. F. Koltun (1995). Information used
in this study was compiled from streamflow gaging station records on the Mad River at Zanesfield,
near Urbana; at St. Paris Pike, near Springfield; and near Dayton. Criteria for selection included at
least 10 years of record for the gaging station, no low flow regulation (such as controlled reiease from
a dam spillway), and inclusion of both wet and dry periods. The following is a synopsis of the
U.S.G.S study.

6.2 Procedure

The program HYSEP (Sloto, 1988) was selected for the process of hydrograph separation. This
program was used to estimate the daily mean base-flow at the above-mentioned stations. HYSEP uses
algorithms originally developed by Pettyjohn and Henning (1979) in the publication Preliminary
estimate of ground-water recharge rates, related streamflow and water quality in Ohio.

The most conservative method of estimating daily-mean base-flow was selected. The local-
minimum method of hydrograph separation takes the lowest discharge value for a given time period.
The center of that position is then advanced 1 day and a new local minimum value is calculated. The
process is repeated until the analysis period is complete,

The time interval used in the HYSEP program is determined empirically by the equation [=2A0.2,
where I is the time interval used in days, and A is the drainage in square miles. HYSEP computes
annual mean base-flow, median annual base-flow, and the median percentage of total streamflow
attributed to base-flow.

6.3 Gaging Station Record

The streamflow data from the gaging stations at Zanesfield and St. Paris Pike had substantially
shorter records than the other three selected stations’. The variability in reporting records could skew
the results if the reporting period was either wetter or dryer than normal in these two stations. Calibra-
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Raw Nitrate

Data |

Anderson-Darling Normality Test
A-Squared: 4.5142
p-value: 0.0000
Mean 2.9465
Std Dev 3.6095
Variance 13.0283
Skewness 0.9607
Kurtosis -0.1378
n of data 59.0000
Minimum 0.0000
1st Quartile 0.0114
Median 0.3914
3rd Quartile 5.2800

Maximum 13.4450

95% Confidence Interval for Mu
2.0059 3.8872

95% Confidence Interval for Sigma
3.0556 4 4106
95% Confidence Interval for Median

. 0.0191 3.8295

Figure 5.15 Statistical analysis of raw nitrate data
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Normalized
Nitrate Data

Anderson-Darling Normality Test

Blep 3JBI)IU PSZ[BLLIOU JO SISA[RUE [RONSIEIS 91°S 2InBiy

A-Squared: 0.610
p-value: 0.108
Mean 41.885
Std Dev 22.955
Variance 526.949
Skewness 0.030
Kurtosis -1.215
n of data 59.000
Minimum ~1.000
1st Quartile 23.000
] Median 41.000
3rd Quartile 64.000
o r Maximum 80.000
95% Confidence Interval for Mu
35.903 47 .867
30 40 50 95% Confidence Interval for Sigma
19.433 28.050

95% Confidence Interval for Median
31616 51.922

95% Confidence Interval for Median
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Table 5.1 Residential wells in each subbasin

Wells in Each Sub-basin*
Kingscreek basin Southern basin Northern basin

3 34A 1

20 51 3

21 53 6

22 54 9

23 55 16
37 56 11
38 57 12
39 58 13
40 61 18
41 64 19
42 64A 24
43 65 25
44 66 26
45 67 27
46 70 28
77 71 29
78 72 30
79 74 33
80 75 34

* refer to figure 2.2 for spatial location of wells
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tion of these stations with the Springfield station (the gaging station with the longest record) showed
that while the Zanesfield data were normal for the reporting period of 1947-1979, the St. Paris Pike
station was somewhat wetter than normal.

Flow duration curves were constructed and the St. Paris Pike station was calibrated to the index-
station at Springfield to account for its wetter than normal results. The plots (Figures 6.1, 6.2, 6.3, 6.4,
and 6.5) show that the base-flow and streamflow do not converge. This is caused by the presence of
some surface runoff present in even these very low flows.

6.4 Analysis and Results

Eberts (personal communication, 1995) states that in general, the upper limb of the base-flow
duration curve is composed of predominantly local ground water flow systems, whereas the lower
limb is predominantly discharged from deep and intermediate flows. The break in slope on a base-
flow duration curve between the lower limb and the upper limb is the sustained ground water dis-
charge threshold (Figure 6.6). These values range from 91 to 98 percent.

Any values that exceeded the sustained ground-water discharge threshold were removed. The
remaining values are considered to be composed of predominantly ground water discharge. The
median values range from 0.11 (ft3/s) /mi2 at Zanesfield to 0.26 (ft¥/s)/mi? at St. Paris Pike. Ex-
pressed as a percentage of the median annual-mean base-flow, the median sustained ground water
discharge ranged from 17.2 percent at Zanesfield to 38.6 percent near Springfield.

Even during very low flows, some surface runoff is present. A calculated value showed that 73 to
86 percent of the same-day streamflow values contained at least 10 percent sustained surface water
discharge.

Some form of regulation affects 3 of the 5 gaging sites. Flows at §t. Paris Pike may be affected by
pumping at the Springfield city well field and C.J. Brown Reservoir, and the Dayton site may be
affected by pumping at the Rohrers Island well field. A double-mass analysis was done to determine if
the regulation affected base-flow. All effects were found to be either negligible or constant over the
study period.

6.5 Final Summary

The median of the annual mean base-flows for the five stations ranged from 0.64 to 0.74 (ft*/s)/mi?.
The median percentage of annual total streamflow attributed to base-flow ranged from 61.8 to 76.1
percent. The sustained ground water discharge values for the 5 gaging stations ranged from 0.9 to 175
ft3/s. This base-flow contribution is exceptionally high. The Mad River has the highest sustained dry-
weather flow in Ohio (Cross and Feulner, 1964).

CHAPTER 7 RAINFALL-RUNOFF SIMULATION MODEL

7.1 Introduction

Rainfall-runoff simulation models are used by watershed hydrologists to gain understanding of the
process whereby precipitation is dispersed to evapotranspiration, soil moisture storage, ground water
recharge, and surface and subsurface movement to stream flow. Modeling difficultics arise from the
large number of variables affecting the rainfall-runoff process, their varying levels of significance
between watersheds, and inaccuracies of parameter estimates. Good simulation results, however, can
often be obtained by calibrating a model to a specific watershed, that is, adjusting model parameters to
obtain good fit of simulated hydrographs of flow to observed hydrographs of flow.

Geologic parameters affecting runoff can vary widely between and within watersheds. Differences
in basin geology affect the runoff process via the interaction of surface and ground waters. Geology
plays a very important role in this respect in the upper Mad River basin. Rainfall-runoff model
calibration for the upper Mad River basin requires parameter adjustment to account for unusual
amounts of runoff in the form of subsurface interflow and ground water discharge to streams.

The purpose of the modeling undertaken in this study is to develop a rainfall-runoff simulation
mode] for the upper Mad River basin that is useful for understanding the surface-ground water rela-
tionships and evaluating the effects of existing or potential agricultural management practices on
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Figure 6.2 Streamnflow and base flow curves for the Mad River near Urbana, Ohio
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Figure 6.4 Streamflow and base flow duration curves for the Mad River near
Springfield, Ohio
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water resources. The objective is to effectively simulate hydrographs of flow resulting from rainfall
events by calibrating a model with data from observations of historical rainfall-runoff events.

Because the upper Mad River basin is so heavily used for agriculture, propriety in the dispersion of
applied fertilizers, herbicides and pesticides on farms is essential for protection of water quality. Good
understanding of the surface-ground water relationships in the basin and particularly the ground water
recharge process, is critical for determining best management practices to protect and utilize water-
shed resources.

Hydrometeorological data have been collected in the upper Mad River basin by: operation of
weather observation stations, operation of continuous daily discharge stations, low-flow partial record
measurements and systematic ground water level observations. Detailed soil surveys and mapping
have also been completed. These data provide the basis for calibration of the rainfall-runoff simula-
tion model developed as part of this study.

The rainfall-runoff simulation modeling as applied in this study primarily focuses on the interflow
and base flow components of the runoff hydrograph. This is in sharp contrast to peak flow studies
made by the Soil Conservation Service in 1979 to evaluate flood hazard along the upper Mad River.
The calibrated model of this present study has application as a predictive tool to simulate potential
stream flow recessions and quantify the timing and magnitude of ground water recharge throughout
the basin.

7.2 Stream Hydrology

7.21 Basin Geomorphology

The upper Mad River basin encompasses approximately 162 square miles of land north of Urbana
in parts of Champaign and Logan Counties. The basin is characterized by a land surface that is
relatively youthful in its dissection with an incompletely developed drainage system (Ritchie et al.,
1971). The Mad River, itself, originates in Logan County in a geologic formation known as the
Bellefontaine outlier—a topographic high of Devonian Age rock that survived glaciation and other
forces of geologic erosion. The river flows southward from the outlier through a trough-like valley of
pre-glacial and interglacial origin flanked by morainal ridges of material deposited by the Scioto and
Miami lobes of the Wisconsinan Glaciation. “The surface material in the interlobate area consists of
extensive permeable drift such as kames, kame terraces and end moraines accompanied by high level
outwash in the uplands and valley train in the main valleys.” (Cross and Hedge, 1959)

Tributaries of the Mad River gather in the rolling-hilly morainal ridges flanking the basin and
descend at rather steep gradient to the broad flat valley occupied by the river. The main stem has a
low gradient averaging 5 to 6 feet per mile between Zanesfield and Urbana. Total stream length from
the most distant point on the watershed divide to the outlet streamn gage near Urbana is approximately
25.3 miles. The upper Mad River and its major tributaries are shown on the basin map in Figure 7.1.

7.22 Characteristics of Flow

The accumulation of permeable materials in the upper Mad River basin is extensive and ground
water discharge from these glacial deposits give the river one of the highest indices of flow (7-day, 2-
year low flow) of all streams in the state (Cross and Hedge, 1959). South of the study area in the
lower Mad River basin, substantial base flow contribution is made from the Silurian and Devonian
carbonate aquifer (Feulner and Hubble, 1960) (Sheets and Yost, 1994). The impact of the glacial
geology on the stream flow is evidenced by the shape of the flow duration curve for the Mad River
near Urbana as shown in Figure 7.2. From the duration curve, it can be seen that 90 percent of the
time, flows in the Mad River near Urbana equal or exceed 48 cubic feet per second. The 90-percent
duration flow is equivalent to about 0.3 cubic feet per second per square mile of drainage area and is
comprised almost entirely of ground water discharging to the streams. Existing gage records for
unregulated streams in the state show nearly all other streams with 90-percent index flows of less than
0.1 cubic feet per second per square mile of drainage area.

The relatively flat slope of the duration curve for the upper Mad River is characteristic of drainages
with appreciable surface or ground water storage. Hydrographs of runoff events are characterized by
relatively low peak rates of flow with extended recession limb sustained by subsurface interflow,



ground water and valley floodplain storage. Extreme floods in the basin are relatively rare and
typically winter events resulting from heavy rainfall on saturated, frozen ground (USDA, 1979).

7.23 Land Use and Hydro-Modifications

The climax vegetation that evolved in the upper Mad River basin after retreat of the Late
Wisconsinan Glaciation consisted of dense deciduous forest broken only in a few places by patches of
wet and dry prairie. Swamp forests occupied the lower outwash terraces while oak-hickory and oak-
maple forest occupied the higher level terraces and rolling uplands (Ritchie et al., 1971). Clearing of
the land for agriculture has largely eliminated the woodland except for narrow riparian stream corri-
dors and farm woodlots.

Conversion of valley bottom lands to agricultural use required artificial drainage. Most of the
main stem of the Mad River between Zanesfield and Urbana has been altered by removal of bottom
material and piling of spoil along the banks. These hydro-modifications have transformed the river
into artificially straight segments of relatively uniform cross section. Existing stream bed materials
for the most part, consists of coarse gravel and cobble.

The exact effects of past land usc changes and hydro-modifications on the flow regimen of the Mad
River have not been researched in dctail. Nevertheless, channelization and conversion of forest land
to agricoltural land as has occurred in the upper Mad River basin generally accelerates runoff and
lowers base flow of streams.

7.24 Relationship of Annual Precipitation and Runoff

The graph in Figure 7.3 contains data points for the upper Mad River basin that correspond to
annual precipitation and annual runoft for the water years noted. Water years start October 1 and end
September 30 of the following calendar year. Only part of the entire available record is plotted to
simplify the diagram. A regression line has been fitted to the data by method of least squares. Statisti-
cal analysis of the data gives a coeificient of correlation, R, equal to 0.66. This correlation coefficient
indicates a moderate correlation as reflected by the wide scatter of plotted points. The deviations of
the annual data from the regression linc are due in large measure to annual variations in two major
components of the basin water balunce equation—ground water storage and evapotranspiration.

When annual precipitation is deficient, ground water storage is generally reduced. Annual runoff
following a year of deficicnl precipitation tends to be depressed despite return to normal precipitation
because of the time and recharge required to replenish depleted: ground water storage. Plotted points
in Figure 7.3 exhibit this pattern for scveral drought year sequences. A typical sequence is 1944 and
1945, Precipitation in 1944 wax cxtremely deficient leading to depletion of ground water storage. In
1945, precipitation was nearly normal in amount and seasonal distribution, but runoff was depressed
apparently due to the time and recharge required to replenish depleted ground water storage.

Some of the deviations in the precipitation-runoff data in Figure 7.3 are quite large and are not
explained by fluctuations in ground water storage. Distribution of annual precipitation is instrumental
in explaining these large deviations.

Normally, precipitation in Ohio is fairly evenly distributed throughout the year, but occasionally it
is not. Examination of the precipitation runoff records reveals that when most of the annual precipita-
tion falls in winter, runoff is large relative to the amount of precipitation received due to lower rates of
infiltration and evapotranspiration in winter than in summer. Conversely, when most of the annual
precipitation occurs in summer. runoff is small relative to the amount of precipitation received due to
higher rates of infiltration and cvuapotranspiration in summer than in winter. The years 1930 and 1931
are an extreme example as can be scen from the data in Figure 7.3.

In 1930, precipitation from November through March accounted for about 70 percent of annual
precipitation, and runoff was cxcessive relative to the amount of precipitation received. In 1931 the
reverse occurred, precipitation from Apri] through September accounted for about 70 percent of
annual precipitation, and runoff was very low relative to precipitation received. The primary factor
causing extreme variation in the annual precipitation-runoff relationship is the difference between
winter and summer rates of infiltration and evapotranspiration.

Soil moisture varies widely during the year. The recharge season is normaily winter and nearly all
soils are saturated by April (Ritchie et al., 1971). Soils that become saturated by winter rains tend to
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remain wet for extended periods due to minimal evapotranspiration. Initial abstraction from subse-
quent rains falling on wet or frozen soils is relatively low resulting in large runoff. A skewed distribu-
tion of annual precipitation toward winter months favors large runoff and rapid ground water recharge
in winter; it also favers reduced evapotranspiration in summer as weil.

Evapotranspiration is normally constrained by soil moisture depletion and even more so when
summer precipitation is deficient. The process is described by Thomthwaithe and Mather as follows:

Evaporation from a moist soil begins immediately to lower the moisture content of soil. As the soil
dries, the rate of evapotranspiration diminishes. Evapotranspiration at first goes on at nearly the
maximum rate from all goils, but by the time 1 inch of water has been removed the rates from different
soils begin to differ. When one-half of the water is gone, the rate of evapotranspiration falls to one-
half of the potential rate, and plants begin to suffer from drought. With a constant rate of potential
evapotranspiration of (.2 in/day, the half-rate would be reached after 7 days in coarse sand but not
until after 37 days in fine-textured soil. (Thornthwaithe and Mather, 1955)

If precipitation in the upper Mad River basin is normal in spring (about 1 inch per week), rainfall
comes close to meeting crop water requirements, “In summer, crops use much more water than they
do in spring, and all but 10 to 20 pereent of the moisture available in the soil is exhausted by the end
of August.” (Ritchie et al., 1971) But. if soil moisture is kept near field capacity by frequent summer
rains or irrigation, rates of evapotranspiration remain nearer to maximum potential amounts resulting
in excessive water losses and reduced annual runoff.

Fluctuations in the amount of annual water loss to evapotranspiration are large and consistent with
the magnitude of extreme deviations indicated in Figure 7.3. Careful consideration of water losses is
necessary to determine the relative amounts of rainfall dispersed to soil moisture storage, ground
water recharge and surface and subsurfuce movement to stream flow. Soil moisture depletion result-
ing from evapotranspiration establishcs antccedent moisture condition, one of the key variables that
must be accurately determined to use the rainfall-runoff simulation model developed in this study as a
predictive tool.

7.3 Sources of Data

Several different types of data arc uscd in development of the rainfall-runoff simulation model for
the upper Mad River basin, These data include: basin parameters, stream flow, precipitation and
antecedent moisture condition.

Data used in the modeling arc from historical records, investigative reports, and field work con-
ducted as part of this study. All data are from government sources.

7.31 Data for Watershed Parameters

Watershed parameters for the modeling were obtained from the following sources: U.S. Geological
Survey (USGS) 7.5-minute quadrangle maps, soil survey investigation reports, aerial photographs
contained in flood hazard reports. ficld survey measurements and other direct ficld observations.

Parameters determined from 7.5-minute quadrangle maps include: drainage basin area, stream
channel length, valley cross scction. and channel bed gradient. Channel dimensions for routing flow
through stream reaches are from ficld measurements; Mannings roughness coefficients for routing
flow are from field observations. Channcl dimensions and roughness coefficients for estimating travel
times are from field observation and acrial photography. Parameters for curve number estimates—soil
type, land use and surface condition—are derived from soil investigation reports and ficld observa-
tions. :

7.32 Stream Flow Data

Sources of stream flow data used for modeling purposes include historical published records for
continuous daily mean discharge stations in the basin and low-flow partial record measurements—that
is, instantaneous base flow measurements—taken at various points on streams in the basin.
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Continuous daily mean discharge records of flow in the Mad River exist for stations near Urbana, at
Waest Liberty and at Zanesfield. The record for the station near Urbana includes data for the water
years 1925 to 1931 and 1939 to present. The station at West Liberty was established as part of this
study and includes data for the water years 1994 to present. The Zanesfield station record covers the
period 1946 to 1979. All of these data are compiled and published in annual data reports for Ohio by
the U.S. Geological Survey.

Low-flow partial record measurements used in modeling include an historical record of measure-
ments taken as part of a low-flow characteristics study by the U.S. Geological Survey in 1948, and a
gain-loss study by the same agency in 1994 as part of this project. The table in Figure 7.4 summarizes
results of the 1994 gain-loss study including additional low-flow measurements by the Division of
Water in 1995 (USGS, 1995).

7.33 Climatological Data

Precipitation data used for modeling purposes were obtained from historical records for National
Weather Service stations at Urbana and Bellefontaine. Data for these stations include temperature and
precipitation records for the period 1925 to present. The precipitation records include both daily and
hourly totals. Precipitation amounts for water years used in Figure 7.3 were obtained from isohyetal
maps of annual precipitation derived from the observation records and published by the Division of

Water in Bulletin 15, Climatic Fagctors of Qhio’s Water Resources {Sanderson, 1950),
7.34 Data for Antecedent Moisture Condition

Sources of data for estimation of antecedent moisture condition used in modeling rainfall-runcff
events include: estimates of available soil moisture capacity for various soil types as listed in soil
survey investigation reports for Champaign and Logan Counties (Ritchie et al., 1971) (Waters and
Siegenthaler, 1979), estimates of evapotranspiration rates for crops given in the Qhio Irrigation Guide
(USDA et al., 1970) and weather observation records as previously noted.

7.4 Model Description

7.41 General Description of Model

The rainfall-runoff simulation model developed in this study is based on the U.S. Army Corps of
Engineers’ HEC-1 computer program. The model predicts basin runoff response to a precipitation
event given starting base flow and antecedent soil moisture condition. The total runoff hydrograph is
simulated including both direct surface runoff and base flow. The model does not automatically
account for changes in soil moisture condition between storm events and is therefore a single event
model. Singular events, however, can be complex storms.

7.42 Stream Network

For modeling purposes, the upper Mad River basin is divided into nine subbasins having relatively
uniform hydrologic characteristics. Subbasins and their respective drainage areas in square miles are:
Upper Mad River, 36.6; Macochee Creek 19.1; Mud Run 5.2; Unnamed Tributaries, 7.6; Macochee
Ditch, 7.4; Glady Creek, 13.2; Kings Creck, 45.0; Muddy Creek, 22.9; and Unnamed Tributary, 4.2,
Location of subbasins are shown in Figure 7.1.

OQutflow hydrographs are computed separately for each subbasin for combination and routing along
the main stemn. Six routing reaches are defined along the main stem comresponding to channel seg-
ments between confluences with subbasin streams. The network scheme results in seven analysis and
combination points as shown on the schematic diagram of Figure 7.5.

7.43 Subbasin Discharge Hydrographs

Total discharge hydrographs for subbasins are generated using the synthetic unit-hydrograph and
base flow options in the HEC-1 program. The specific unit-hydrograph option used is the Soil Con-
servation Service (SCS) dimensionless unit-hydrograph as set forth in the SCS National Engineering
Handbook, Section 4, Hydrology. The standard SCS dimensionless unit-hydrograph for average
watersheds as incorporated in the HEC-1 program is replaced with and altered dimensionless unit-
graph in the model to better simulate extended recession flows characteristic of the upper Mad River
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basin. The altered unit-hydrograph is derived by lowering the peak rate factor in the peak flow rate
equation and re-proportioning the volumes under the rising and falling limbs of the unit-hydrograph as
described in the National Engineering Handbook (NEH-4) and Section 7.53 below.

Application of the SCS unit-hydrograph procedure requires determination of three parameters for
each subbasin. They are: drainage area, curve number and lag time. NEH-4 gives detailed proce-
dures for derivation of curve numbers and lag times. Curve numbers used in the model are average
values for each subbasin; the curve number determines initial abstraction and uniform loss rates.
Subbasin lag time is assumed constant for all runoff events and equal to 0.6 of time of concentration

~ as per the empirical relation given in NEH-4 for general application. Duration of the unit-hydrograph

is set equal to about one-quarter of the lag tirne as recommended in NEH-4.

Precipitation amounts applied in the unit-hydrograph procedure of the model are average subbasin
amounts. Storm duration and temporal distribution of rainfall amounts are defined for each event
using procedures given in the Rainfall Frequency Atlas for the Midwest (Huff and Angel, 1990).
Observed hourly rainfall of events selected for model calibration were compared with and found to
closely match the median time distribution for equivalent storm duration given in the Rainfall Fre-
quency Atlas for the Midwest. Therefore, the observed rainfall amounts were given the applicable
median time distribution for modeling purposes. Areal adjustment factors given in the Rainfall
Frequency Atlas for the Midwest were applied to the average of point rainfall amounts recorded at the
Urbana and Bellefontaine weather stations for each event.

In the HEC-1 program, the total stccam flow hydrograph contains a direct runoff component and
base flow component. The direct runoff component consists of precipitation in excess to initial
abstraction and uniform loss rate. The base flow component consists of water releases from subsur-
face storage and provides the initial flow in the channel at beginning of the rainfall-runoff event being
sitmulated. Use of the base flow option in the HEC-1 program requires: known or assumed starting
base flow, recession constant and recession threshold. These subbasin parameters are determined for
cach runoff event. The recession constant is derived from the siope of the recession flow curve, and
the recession threshold from the point where the linear portion of the recession curve as plotied on
semilogarithmic paper diverges from the recession limb. The parameters are illustrated in the concept
diagram from the HEC-1 manual as reproduced in Figure 7.6, and on the hydrograph analysis diagram
of Figure 7.10.

Computed hydrographs for each subbasin are stored for later retrieval in the main program of the
model by use of the HEC-1 data storage system. The data storage system package accepts data in
standard time intervals such as 15 minute, 30 minute and 1 hour. The selected computation interval—
that is, the duration of the unit-hydrograph—generally needs to conform to the standard time inter-
val to avoid significant reduction in peak flow rates due to interpolation of data points by the program.

7.44 Hydrologic Routing of Stream Flow

Simulation of flow through the main channel reaches is based on Muskingum-Cung routing, a
physical parameter based routing technique independent of computation interval used by the HEC-1
program in performing the routing. Parameters required for the modeling as specified by the HEC-1
program include: an eight point channel-valley cross section, reach length, bed slope, and Manning
roughness coefficient.

Channel losses and gains along routing reaches are accounted for in the modeling using the channel
infiltration option in the HEC-1 program. Simulation of channel gains is accomplished by entering a
negative loss for the routing reach. Channel gains for routing reaches were determined from instanta-
neous base flow measurements tabulated in Figure 7.4 by summation of flows at the upstream end of
main channel reaches and comparison with observed flow at downstream end of channel reaches.

7.45 Computer Model and Input Parameters

Input and output data files for one of the 12-day periods (7-22-76 to 8-2-76) used to calibrate the
rainfall-runoff simulation model are contained in Appendix E of this report. Subbasin data for compu-
tation of runoff hydrographs are listed first followed by the main program that combines and routes
subbasin hydrographs. Comment cards in the input data file identify the event specific parameters,
that is, the variables.
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7.5 Methodology

7.51 General Approach to Modeling

In this study, the rainfall-runoff simulation model is constructed for the upper Mad River basin in
accordance with guidelines in the U.S. Army Corps of Engineers’ HEC-1 Users Manual, and then
calibrated with selected historical rainfall-runoff events. Singular rainfall-runoff events causing
isolated interruptions to base flow recessions are singled out for replication. Events are selected from
both summer and winter seasons. Average daily mean stream flow, instantaneous peak flows, and
time of occurrence of peak flows for the selected runoff events are part of the historical record for the
Mad River near Urbana gaging station.

7.52 Estimation of Model Parameters

Parameters required to generate subbasin discharge hydrographs are: drainage area, lag time, curve
number, starting base flow, recession constant, recession threshold and storm rainfall. The following
procedures were used to obtain estimates of these parameters:

1. Drainage areas for subbasins are as planimetered from USGS 7.5-minute quadrangle maps.

2. Initial estimates of lag time are assumed equal to 0.6 of the time of concentration as determined
by sum of travel time method. The 0.6 factor is based on the empirical formula given in NEH-4. Sum
of travel time method as described in NEH-4 is the summation of time required for water to flow from
the hydraulically most distant point on the basin divide, overland and through various channel reaches
to the downstream end of the basin. Average channel velocities in travel time computations are
Manning equation velocities for bank full flow. This is an average travel time for runoff events
including the annual flood as explained in NEH-4.

3. Initial estimates of curve numbers for each subbasin are averages determined using data in SCS soil
survey investigation reports for Champaign and Logan Counties and procedures outlined in NEH-4.

4. Starting base flow for each subbasin are estimates from the base flow correlation relations given
in Figure 7.7. Development of the relations shown in Figure 7.7 are discussed below in Section 7.61.

5. The recession constant for recession flow 1s determined from hydrograph separation analysis
described below in Sections 7.62 and 7.63 and illustrated in Figure 7.10.

6. Recession thresholds are determined by projection of known or estimated base flow backward in
time to the end of direct surface runoff as shown in Figure 7.10 and described below in Sections 7.62
and 7.63.

7. Storm rainfall depth-duration data used in the modeling are from National Weather Service
stations at Urbana and Bellefontaine. Observed hourly distribution of rainfall was matched with
corresponding median time distribution in the Rainfall Frequency Atlas for the Midwest (Huff and
Angle, 1992) as previously explained in Section 7.43.

Parameters required for hydrologic routing of main stem flows are: eight-point channel-valley
cross sections, channel distance, bed slope, and Manning roughness coefficient. The following
procedures were used to obtain estimates of these parameters:

1. Channel cross sections are as field measured; overbank sections are estimates from USGS 7.5-
minute quadrangle maps.

2. Channel distance and bed slope are estimates from USGS 7.5- minute quadrangle maps.

3. Manning roughness coefficients are estimates from field observation and aerial photography.

4. Channel gains for various reaches are estimates from analysis of gain-loss study data as dis-
cussed in Section 7.44 and below in Section 7.61.

7.53 Calibration of the Rainfall-Runoff Model

Calibration of the rainfall-runoff model was accomplished using three separate observed rainfall-
runoff events. Date of occurrence of these events were: November 16, 1955; June 25, 1971; and July
22, 1976. Respective storm durations were: 6-hour, 12-hour, and 24-hour. Each rainfall-runoff event
was a singular event interrupting a period of recession base flow. Starting base flows in the Mad
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Figure 7.6 Base flow diagram illustrating HEC-1 parameters

87



River near Urbana for these events were: 48 cubic feet second (cfs), 64 cfs and 85 cfs respectively.
Initial model runs were made using the estimated parameters as described in Section 7.52. Model
parameters were then adjusted to improve the goodness of fit between the simulated hydrographs of
flow and actual observed flows. The calibration was done by repeating the model runs after adjusting
the parameters manually, rather than using the internal calibration option built into the HEC-1 pro-
gram.

The process of improving the goodness of fit between simulated and observed runoff hydrographs
involved adjustment of model parameters discussed in Section 7.52 and adjustment of the dimension-
less unit-hydrograph shape to reflect unique basin characteristics. Adjustment of model parameters
proceeded reshaping of the unit-hydrograph.

Calibration to achieve coincident time to peak between simulated and observed hydrographs was
accomplished by adjustment of subbasin lag time estimates. Lag times were increased or decreased by
reasonable adjustment of channel and overland velocities used in travel time computations. The
magnitude of required adjustments was small. Final lag time estimates for each subbasin are given on
the UD cards in the HEC-1 input data file in Appendix E.

Calibration to minimize differences between simulated and observed peak discharges and runoff
volume was accomplished by adjustment of subbasin curve number estimates. Initial curve number
estimates were increased or decreased to reflect soil moisture conditions deviating from the average
condition termed antecedent moisture condition II in NEH-4.

Channel routing along the main stem affects both time to peak and peak rates of flow. Calibration
involves adjustment of channel-valley cross section and roughness factors, parameters that were
directly measured or observed in the field. No adjustment was considered necessary to any of these
parameters in the modeling.

The recession limb of the simulated hydrograph was fitted to the observed hydrograph by adjust-
ment of the dimensionless unit-hydrograph. The constant 484 in the peak flow equation, q(p) =
484*A*Q/T(p), of the unit-hydrograph as set forth in NEH-4 was decreased to 258 to reflect basin
conditions deviating from the average watershed. Procedures followed in adjusting the unit-
hydrograph were as given in NEH-4 and Chapter 1l of the Bureau of Reclamation publication Design
of Small Dams, 1965 edition. The procedure involved reshaping the unit-hydrograph so that a greater
percentage of runoff volume is contained under the failing limb of the hydrograph as shown in Figure
7.12. The adjusted dimensionless unit-hydrograph and the revised peak flow equation were used to
compute unit-hydrographs for each subbasin for direct input to the HEC-1 program. The unit-
hydrograph discharge values for each subbasin are contained on the Ul cards in the input data deck in
Appendix E. Adjustment of the unit-hydrograph shape altered peak discharges, necessitating further
adjustment of curve numbers.

7.6 Finding and Results
7.61 Findings from Analysis of Base Flow Measurements

Base flows of subbasin streams within the upper Mad River basin vary considerably in terms of
discharge per square mile of drainage area. The base flows in cubic feet per second per square mile
for all of the subbasin streams on July 28, 1994 as calculated from data in Figure 7.4 were: Upper
Mad River, 0.67; Macochee Creek, 0.34; Mud Run, 0.67; Unnamed Tributaries, 1.78; Macochee
Ditch, 0.97; Glady Creek, 0.26; Kings Creek, 0.49; Muddy Creek, 0.19; Unnamed Tributary, 0.69.
From these data and the subbasin location map in Figure 7.1, it is apparent that base flows are greater
on a per square mile basis for east tributary streams than west tributaries. This reflects ground water
storage variability in the accumulated permeable drift. Kings Creek, Macochee Ditch and the Mad
River north of West Liberty have relatively large base flows indicating large amounts of ground water
storage, whereas, Glady Creek and Muddy Creek have relatively low base flows indicating lesser
amounts of ground water storage.

Base flows of Mud Run, Macochee Creek and the Unnamed Tributaries are affected by unique
factors that must be considered in making comparisons with the other subbasins. Base flows of Mud
Run are affected by discharge from the West Liberty wastewater treatment plant while flows of '
Macochee Creek may be affected by the village well field and irrigation withdrawals. Base flows for



the Unnamed Tributaries are anomalies because they include channel gains along the main stem of the
Mad River.

Analysis of the low-flow measurements tabulated in Figure 7.4 indicate that significant channel
gains occur along Mad River main stem reaches 3, 4 and 5 as delineated in Figure 7.5. The relative
amounts of gain in the respective reaches equates to 23, 27 and 50 percent of the total gain. Total
channel gain for reaches 3 and 4 tabulated in Figure 7.4 was proportioned based on channel miles in
each reach to obtain respective percentages. Significant influx of ground water to the main stem
reaches identify the low terrace lands as important recharge arcas.

The graph in Figure 7.7 is based on the data in Figure 7.4 and shows the relationship between base
flows in the Mad River near Urbana and concurrent base flows in subbasin streams at their outlet
confluence. Also shown on the graph, is the relationship for combined channel gains along reaches 3,
4 and 5 of the main stem.

7.62 Findings from Composite Recession Curve Analysis

Figure 7.8 contains a composite base flow recession flow curve for the upper Mad River near
Urbana. The composite recession curve is constructed from segments of various base flow recessions
from different water years using procedures described in hydrology textbooks (Butler, 1959) (Chow,
1964). Stream discharge indicated by the recession curve is representative of a long, rainless period
during the growing season following a major storm. The curve closely mirrors the base flow recession
of 1963 when virtually no rain fell for a period of eight months.

Recession flows recede or decay al an exponential rate that is defined by the slope of the base flow
recession curve. In the HEC-1 modcl. the exponential decay rate used in the depletion equation is
termed RTIOR and equals the ratio of the recession limb flow to the recession limb flow occurring one
hour later. For the recession curve in Figure 7.8, the exponential decay rate equals 1.0005. This is the
base flow recession constant for the upper Mad River basin.

The lower end of the recession curve in Figure 7.8 flattens off at a flow rate of 30 cubic feet per
second. The gaging record contains 1wo occasions when flow dipped to 24 cfs, but it appears that
these were anomalies duc to extreme cold temperatures. Base flow of 30 cfs was sustained for a
period of about 4 months m 1963, indicating a threshold of minimum sustained base flow that is
unaffected by seasonal fluctuations in precipitation and largely dependent on dlscharge from the
extensive deep, permeable deposits in the upper basin.

The upper curvilinear portion of the recession curve in Figure 7.8 is greater than the projected base
flow line because it includes interflow and direct runoff. Interflow is the horizontal movement of
infiltrated water in the unsaturated zone (Fetter, 1988). The nature of interflow in the upper Mad
River basin is investigaled in this study by hydrograph separation analtysis. No attempt is made 10
distinguish between interflow and bank storage, both affecting recession flow in similar manner
(Squillance, 1996).

A ground water storage-discharge relation is derived for the basin by integration of the base flow
recession curve (Johnston and Cross. 1949) (Butler, 1959) (Chow, 1964). Figure 7.9 shows the
ground water storage-discharge relationship for the upper Mad River basin. The change in storage
indicated is the average equivalent inches depth over the entire basin. Fluctuations in base flow from
30 cfs to 120 cfs involve no more than 2 inches of change in basin storage.

7.63 Findings from Hydrograph Scparation Analysis

Figure 7.10 contains the results of a hydrograph separation analysis for a rainfall-runoff event
recorded by the gage on the Mad River ncar Urbana. Flow components were separated by procedures
proposed by Barnes as described in hydrology textbooks (Linsley, et al., 1982) (Chow, 1964).
Hydrograph separation by this procedure was undertaken to gain better understanding of the magni-
tude of subsurface interflow since initial HEC-1 modeling using the base flow recession constant,
RTIOR = 1.0005, did not producc accurate results as described below in Section 7.64. The
hydrograph separation analysis revealed a protracted total recession flow limb extending for a period
of about 10 days before becoming tangential with the base flow recession curve. The protracted
recession flow is sustained by channcl storage, interflow, bank storage and ground water discharge.
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A straight-line segment is fitted to the lower part of the recession limb of the hydrograph in Figure
7.10, a line segment approach to modeling the total recession flow (Butler, 1957) (Holtan and Lopez,
1971). The exponential decay rate for the straight-line segment equates to 1.0026. This recession
constant, RTIOR = 1.0026, applies to the lower portion of the total recession curve where both
interflow and ground water are sustaining the discharge.

The recession constant, RTTOR = 1.0026, was substituted for the base flow recession constant,
RTIOR = 1.0005, in the rainfall-runoff simulation model to improve goodness of fit between observed
and simulated recession flow. The recession threshold used in the modeling was determined by
projecting the base flow at 10 days past the hydrograph peak backward in time along the straight-line
segment to the end of surface runoff approximated by the equation N = A**0.2 where N is time in
days past peak flow and A is basin area in square miles (Linsley et al., 1982). Projection of stream
flow recession forward in time from the point of tangency with the base flow recession curve can be
accomplished for rainless periods by use of the depletion equation and the base flow recession con-
stant, RTIOR = 1.0003, given in Figure 7.8.

7.64 Findings Regarding Goodness of Fit of Hydrographs

Model simulations of observed rainfall-runoff events for the upper Mad River basin indicate that
the time-to-peak flow for Kings Creek, the largest subbasin, nearly coincides with the time-to-peak
flow for the Mad River main stem at their confluence. This coinctdence of times to peak effectively
establishes the timing of peak flows at the Urbana gage. Initial simulations produced reasonably good
match between simulated and ohserved times to peak.

Simulations using initial estimates of curve numbers based on average soil moisture condition,
AMC II, produced peak rates of flow that were much higher than observed peak rates of fiow for the
summer events modeled. Improved goodness of fit was accomplished by decreasing curve numbers to
reflect the dry antecedent conditions. Improved goodness of fit for the modeling of the winter event
was accomplished by increasing the curve number to reflect wetter antecedent conditions. A relation-
ship was developed between final adjusted curve numbers and antecedent moisture condition for
application of the model for predictive purposes. Little guidance exists on this type of curve number
adjustment (Ponce and Hawkins, 1966). Methodology generally involves relating curve number to
antecedent moisture condition by correlation with observed events (Steenhuis et al., 1995).

The final adjusted curve numbers for the three storm events modeled were correlated with anteced-
ent soil moisture condition by application of the rainfall-runoff relations given in NEH-4 as follows:
First, potential maximum retention, S, and initial abstraction, Ta, were determined by substituting final
curve numbers (CNs) into the equations S = 1000/CN - 10 and Ia = 0.25. Actual retention, F, was
then determined from the equation F = (P -1a) - Q where P = rainfall amount in inches and Q = runoff
amount in inches as per the rainfall-runoff relation Q = (P - 0.28)**2 / (P + 0.8S). Finally, ground
water recharge in inches associated with each event was subtracted from the actual retention, F, to
determine net retention, that is, initial soil moisture deficiency. Ground water recharge amounts were
determined from the relation in Figure 7.9 using actual observed base flows at beginning and end of
each rainfall-runoff event. Figure 7.11 shows the relation between soil moisture deficiency and curve
number developed from the modeling.

Initial modeling produced simulated recession flows that receded much faster than observed
recession flows. Reshapmg of the dimensionless unit- hydrograph as previously described in Section
7.53 and illustrated in Flgure 7.12 slowed the recession rate to improve goodness of fit. Downward
adjustment of the constant in the peak rate of flow equation from 484 to 258 to account for a basin
with large amounts of ground water storage and reshaping of the unit-hydrograph as needed produced
the fit as shown in Figure 7.13.

7.65 Findings Regarding Rainfall-Runoff Events and Season of Year

Calibration of the rainfall-runoff model involved matching simulated flows to observed flows
wherein both starting base flow and ending recession base flow were known. Recession thresholds
used in the model were calculated by projection of ending base flow backward in time to the end of
direct runoff as described in Section 7.63. When using the model for predictive purposes, ending base
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flow is not known and must be estimated based on expected amount of ground water recharge that
varies seasonally.

The rainfall-runoff relations given in NEH-4 can be used to estimate the amount of ground water
recharge as follows: First, soil moisture defictency is field measured or estimated by the moisture
accounting method, a simple bookkeeping procedure (USDA et al., 1970) (Thornthwaite and Mather,
1955). Moisture accounting is easiest if started when soil moisture is at field capacity following a
heavy rain, that is, when soil contains no surplus of gravitational water and no deficit of capillary
water. Daily evapotranspiration amounts less any rainfall are totaled to estimate soil moisture deple-
tion. Potential maximum evapotranspiration rates for plants at various stages of growth must be
adjusted for depletion of available soil moisture to obtain accurate estimates (Thomthwaite and
Mather, 1955) The curve number corresponding to the estimated soil moisture deficiency is obtained
from Figure 7.11 and substituted into the rainfall-runoff relations given in Section 7.64 to determine
actual retention, F. Subtraction of the estimated soil moisture deficiency from the actual retention
amount gives the estimated ground water recharge in inches. Conversion of ground water recharge to
ending base flow is accomplished by using Figure 7.9 to step up the initial base flow. Application of
the moisture accounting procedure and rainfall-runoff relations to storm events used in calibrating the
model produced ending base flow estimates consistent with actual observed flows.

Figure 7.14 and 7.15 show runoff hydrographs recorded at the Urbana gage on the Mad River
following similar rainfall events—one occurring in summer, the other in winter. These two figures
illustrate the dramatic difference in ground water recharge that can occur between summer and winter
seasons due primarily to water loss, that is, evapotranspiration. In spring and summer the step up in
base flow is limited as rainfall tends to be trapped in soil moisture storage and dissipated by evapo-
transpiration. It is obvious from the figures that accurate modeling requires a good estimate of the
expected amount of ground water recharge.

Also of note in Figures 7.14 and 7.15 is the double peaked hydrographs and the stair-step-like rise
in ground water flow rates. The step up of flow rates is indicative of increases in ground water storage
as given by the relation in Figure 7.9. This step up pattern is typical of the winter recharge season
wherein ground water storage sequentially steps upward until the end of the normal recharge season in
spring. The wide differences in seasonal recharge hold considerable significance for best management
practices regarding timing of farm application of fertilizers and other agricultural chemicals. Nitrogen
fertilizer applied in spring or summer, for example, should be less likely to contaminant ground water
with nitrates than if applied in fall or winter, particularly if the latter is accompanied by fall plowing or
other forms of tillage after crops have been harvested.

7.7 Application

7.71 Predictive and Interpretive Uses of the Model

The rainfall-runoff simulation model developed as part of this study can be used to estimate the
hydrologic response of the upper Mad River basin to a particular rainfall event. Specifically, the
model can estimate the total hydrographs of flow at the outlet confluence of each of the nine subbasins -
and at the upstream and downstream ends of the six channel routing reaches. The HEC-1 printout in
Appendix E contains tables listing discharge as a function of time for all of the subbasins and channel
routing reaches for the July 23, 1976 rainfall-runoff event that pertains to Figure 7.13.

Simulation of a particular rainfall-runoff event by use of the calibrated model inherently produces
information regarding the relative amounts and timing of precipitation dispersed to evapotranspiration,
soil moisture storage, ground water recharge and surface and subsurface movement to stream flow.
For example, the runoff hydrograph resulting from the 2.6 inches of rainfall on July 26, 1976 as shown
in Figure 7.13, indicates that base flow recession was interrupted for a period of about 10 days.
Interruption of subbasin recession flows, as tabulated in the HEC-1 printout in Appendix E varies
trom 7 to 10 days. Had another significant rainfall event occurred during the period of interruption of
recession flow, modeling would likely show significant step up in ground water recharge like the
runoff event shown in Figure 7.14. Hence, the implication is that there is a 7 to 10 day recession
period associated with a rainfall-runoff event of this nature when it would be advisable to defer
application of agricultural chemicals to fields, if rain is in the forecast.
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The predictive information generated by the rainfall-runoff simulation model has utility for decision
making about application of agricultural fertilizers and other chemicals to farm fields. The utility
comes from being able to better assess the impact that management practices are likely to have on
ground water and surface water, and being able to explain potential impacts based on a model of the
upper Mad River basin. Application of rainfall-runoff model results for management decision making
may be facilitated by preparation of nomographs or other similar charts of input-output parameters for
a range of conditions and model runs. '

7.72 Procedures for Applying the Model

Following is a step-by-step summary of procedures for application of the rainfall-runoff model for
predictive purposes:

1. Base flow in the Mad River near Urbana and West Liberty is determined from the stream gages.
Corresponding base flows for all subbasin streams are determined from the correlation relationship in
Figure 7.7.

2. Soil meisture condition is assessed through direct field measurement or moisture accounting
method as explained in Section 7.71. Curve numbers are assigned based on the relationship between
soil moisture condition and curve number given in Figure 7.11.

3. The amount of ground water recharge expected from the precipitation event is calculated using
rainfall-runoff relations as explained in Sections 7.64 and 7.71.

4. Rise in base flow due to ground water recharge is determined from the storage-discharge rela-
tionship given in Figure 7.9,

5. The recession threshold to be used in the model is computed from the depletion equation using
RTIOR constant 1.0026 and the estimated base flow at the point of tangency on the recession curve as
discussed in Section 7.63.

6. Total channel gains are estimated from the correlation relations in Figure 7.7 and distributed be-
tween reaches 3, 4 and 5 according to the respective percentages—23, 27 and 50-—given in Section 7.61.

7. Areal adjustment is made to expected point rainfall depth and distributed according to appropri-
ate median time distributions in the Rainfall Frequency Atlas for the Midwest (Huff and Angel, 1992)
as discussed in Section 7.42.

8. Parameters for the rainfall-runoff simulation are entered in the computer data deck using the line
editor and input to the HEC-1 program for execution.

7.8 Conclusions

The upper Mad River basin is not an average watershed because of its unique glacial geology.
Ground water influx to streams from extensive permeable sand and gravel deposits give the Mad
River exceptionally high base flow.

Permeable deposits in the upper Mad River basin are not uniformly distributed, giving rise to
significant variation in base flow characteristics of subbasin streams. Kings Creck, Macochee Ditch
and the Mad River north of West Liberty have the highest base flows per square mile of drainage area,
while Glady Creek and Muddy Creek have the lowest,

Significant channel] gains to base flow occur along the Mad River main stem between West Liberty
and Urbana. The channel gains identify the low terrace lands bordering the stream as important
ground water recharge areas.

Calibration of the rainfall-runoff model developed as part of this study required considerable
adjustment of the standard SCS dimensionless unit-hydrograph in NEH-4 to improve goodness of fit
between stimulated and observed recession flows. The adjustment was necessary because
hydrographs of upper Mad River basin flows are characterized by protracted recession limbs sustained
by unusual amounts of interflow; bank storage, and ground water discharge, a condition atypical of the
average watershed applicable to the standard SCS unit-hydrograph.

Modeling of observed winter and surnmer rainfall-runoff events in the upper Mad River basin
reveal dramatic differences in the amount of ground water recharge associated with the events. The
amount of rainfall dispersed to ground water recharge in fall and winter is normally many times larger



24 JUL 0100 59 sg. * 26 JUL 2100 118 €5. * 23 JUL 1700 186 55. %+ 1 AUS 1300 254 - 47.
24 JUL 0200 51 23. * 26 JUL %200 118§ 65. Ll 23 JUL 1800 187 55. * 1 AUG 1400‘ 255 47.
24 JUL Q300 52 85. * 26 JUL 2300 120 65, * 2% JUL 1900 1B8& E5. * 1 RUG 1500 256 47.
24 JUL 0400 53 6. * 27 JUL dooo 121 §4. = 29 JUL 2000 183 S5. 1 AUG 1600 257 47.
24 JUL 0500 64 B3, + 27 JUL 0100 122 61. * 29 JUL 2100 190 55. .+ 1 AUG 1700 258 . 47,
23 SUL 0600 5§ 80. *+ 27 JUL D200 123 64. + 28 JuL 2200 191 s5.  + 1 AUG 1800 259 47.
24 JUL o700 56 T8. hd 27 JUL 0300 124 64 * 29 JUL 2300 182 54. * 1 AUG 1500 éﬁﬂ 46 .
24 JUL 08C0 57 7. * 27 JUL 0400 125 64 * 3g JUL Qdg400 193 54.. ~« 1 AUG 2000 261 46 .
24 JUL 0300 5B qs. * 27 JUL 9500 126 &4, * 30 JUL 0100 192 Sa. = 1 AUG 2100 262 46,
24 JUL 1000 53 LER * 27 JUL Q&00 127 63, * 30 JUL 0200 195 S4. > I ADE 2200 263 a6.
24 JUL 1100 60 15. * 27 JUL D700 128 E3. * 30 JUL 030C 196 5%, * 1 ADG 2300 ,264 ! 46,
24 JUL 1200 [>% T4 * 27 'JOL nBoo 129 63, - 3p JUL c4adn 197 54. * 2 AUG 0000 265 6.
24 JUL 1300 &2 74 . » 27 JUL 0900 130 €3. * 30 JUL 0S00 198 54. * 2 AUG 0100 " 268 ‘ 46.
24 JUL 1400 63 74. = 27 .JUL 1000 131 83, * 3¢ JUL 0500 139% 54. * 2 AUG 0200 287 46,
24 JUL 1500 64 T4. * 27 JUL 1100 132 53. = 30 JUL 0700 200 £3. - 2 AUG 0300, 268 46,
24 JUL 1600 85 4. - 27 JUL 1200 133 63. * 30 JUL 0BOO 202 £3. * 2 AUG 0,400. 269 45,
24 JUL 1790 66 23, + 27 JUL 1300 134 §2. = 30 JUL 0%00 202 §1. + 2 AUG 0800 270 4.
34 JOL 1800 67 33, * 27 JUL 1400 135 €2. + 30 JUL 1000 203 53, =
24 JUL 1900 &8 73, + 27 JUL 1500 138 §2. * 30 JUL 1100 204 53, =

. . .

L L L L L L L L LT T L R e e o T T T

PERK FLOW TIME MEXIMUM AVERAGS FLOW :
’ 5-HR 24-HR 72-HR 269.00-HR ‘
(CFS! (3R)

(CFS) !
435, 26.00 s22, 294. 153. 92. .

{TNCHES ) .0s2 144 .225 249

{AC-FT) 209. 584, 303. 1818,

CUMULATIVE AREA =  75.80 SQ MI

ek WHT dohkk ART FET RAF NAY WTE KK AWE FEE ANF FAE AkH WAK khdk KRR Rad kAR NTW RWE AWF md AAE ks FEE Nkk bEA TEw kkk WAY dwd Wk K

P T T

* -
44 KK b BASING * GLADY CREEK SUBBASIN HYDROGRAPH
» *

AARRE T TR RNy

----- DS§--- ZREAD Unit 71; Vers, 1: /MAD/GLADY/PLOW/01JUL1976/1HOUR/COME/
+----DS8--- EREAD Unit 71; Vers. 1: /MaD/GLADY/FLOW/01JUL1976/1HOUR/COME/
--+~-D8§-+~ ZREAD Unit 71; Vers. 1: /MAD/GLADY/FLOW/01AUG1376/1KOUR/COME/ '

SUBBASIN RUNOFF DATA

45 BA SUBRBASIN CHARACTERISTICS .
TAREA 13.20 SUBBASIN AREA !
LT !
DT L LT T e - " T L
HYDROGRAPE AT STATION BASING
A T kAR AT AN AR APV TT IR AR SR AT T A day P e, B S A PN T e )
- * -

277



DISCHARGE IN CUBIC FEET PER SECOND

1000

100

10

TOTAL STORM RAINFALL 2.3 INCHES

< OBSERVED HYDROGRAPH
7 -
— ~
ESTIMATED BASE FLOW
2’
NOVEMBER DECEMBER
T
TIME IN DAYS
20 25 30 0 5 10 15 20

Figure 7.15 Runoff hydrograph for the Mad River near Urbana, Winter, 1977

25

101



102

than occurs in spring or summer. This is mostly due to higher rates of infiltration and evapotranspira-
tion in spring and summer.

Because of the tendency for spring and summer rainfall to be retained in soil moisture storage and
readily depleted by evapotranspiration, propriety in the dispersion of fertilizer and other agricultural
chemicals points to timing coinciding with the growing season, particularly on the outwash terraces
and valley-train land.

Use of the rainfall-runoff simulation model developed as part of this study as a predictive tool
depends on accuracy in assessment of antecedent moisture condition. With careful attention given to
this critical parameter, the model should be useful as both a predictive and interpretive tool for evalua-
tion of hydrologic response to seasonal precipitation events and the effects that agricultural manage-
ment practices may have on water quality in the basin.

CHAPTER 8 DRASTIC MAPPING FOR CHAMPAIGN AND
LOGAN COUNTIES

8.1 Introduction

Ground Water Pollution Potential mapping was completed for both Champaign and Logan Counties
(Jones, 1995a; and Sprowls, 1995). This mapping program, which is part of a state-wide effort, uses
the DRASTIC system developed for U.S.EPA (Aller et al., 1987). DRASTIC maps are used to
evaluate the potential impact of the release of a surface contaminate to an aquifer that provides
drinking water.

DRASTIC mapping uses two major elements to indicate ground water pollution potential: a
hydrogeologic setting and a numeric index. A hydrogeologic setting is the hydrogeologic environment
that affects and controls ground water movement and occurrence. The numeric index is a number that
identifies each hydrogeologic setting. DRASTIC is an acronym for Depth to water, Net recharge,
Aquifer media, Soil media, Topography, Impact of the vadose zone, and hydraulic Conductivity. The
process of pollution potential mapping involves combining the seven parameters to produce a final
numerical rating index. The hydrologic setting defines the aquifer material and the geologic environ-
ment with which the aquifer is assaciated (e.g., buried valley setting). The map and accompanying
report are compiled using existing information such as reports, theses, and geologic maps. A more
complete explanation can be found in Aller et al. (1987).

8.2 Uses for the Champaign and Logan County DRASTIC Maps

DRASTIC mapping for this project was designed to serve two purposes. The first purpose was to
define the geologic setting within the study area (defining the sensitive hydrogeologic settings). The
second purpose was to provide a document which could be used when land use decisions are made by
planners and agency officials in the community.

The delineation of hydrogeologic settings for the study area helped to define the areal extent of the
aquifer, the recharge for the aquifer, and soil type. In Logan County, the study area included West
Liberty and a small area to the north. The DRASTIC map was used to define the extent of the out-
wash in the Mad River Valley. Because the bedrock is relatively shallow in this area, the
hydrogeologic setting was classified as outwash. As the Mad River extends southward into Cham-
paign County, the bedrock surface deepens and the hydrogeologic setting is classified as a buried
valley.

During the review of streamflow information collected for Macochee Creek, the DRASTIC map
was used to define the hydrologic extent of the outwash deposits in this tributary. Anomalous stream-
flow measurements indicated a weak hydraulic connection between the river and the outwash deposits.
The aquifer was not recharging the surface water to the same degree that other tributaries in the north
part of the study area were. The DRASTIC map and the bedrock topography map of Vormelker
(1990b and 1992) clearly showed that the outwash deposits were thinner below Macochee Creek than
in the Mad River and that the area was underlain with a non-water-producing bedrock. This informa-
tion was helpful in understanding how important the thickness of the outwash aquifer is in relation to
the amount of ground water discharge to surface water.



In Champaign County, the DRASTIC map was used to delineate the areas where the bedrock
surface was deep or shallow. The depth to bedrock was very important in the Kings Creek area where
the bedrock surface is only 20 feet below grade. The DRASTIC map was also used to define the
extent of the ancient Teays River Valley. Research completed for the map was very helpful in this
portion of this study.

The DRASTIC map was used to define the material beneath the end moraines in the valley. The
Springfield and West Liberty end moraines are non-typical for end moraines in Ohio. Usually end
moraines are composed of mostly glacial till with thin lenses of sand and gravel interbedded at depth.
The DRASTIC map showed that below a thin veneer of glacial till these moraines were composed of a
thick deposit of outwash. A review of the morainal settings reveals a higher than normal rating for the
moraines because of this outwash. Without the DRASTIC map the true nature of these deposits would
not have been revealed. The process of constructing a DRASTIC map requires a thorough under-
standing of the geology and hydrogeology of an area.

The second purpose of the DRASTIC maps in the study was to provide a planning tool to be used
within both counties. Areas identified as sensitive by DRASTIC mapping can be appropriately
developed to minimize the impacts on water quality. The information in a DRASTIC map helps local
officials make better land-use-planning decisions to protect water quality. An NPS-funded project in
the Mad River watershed is doing just that. This project, which is led by OSU Extension Champaign
County, has been providing cost share money to landowners for the installation of BMPs. The
DRASTIC information has been used to help with the selection process. Discussions have begun with
the agricultural community on ways to improve water quality in the watershed and are continuing
under the guidance of the Mad River Steering Committee.

Copies of the DRASTIC maps have been distributed to all of the agencies in Champaign and Logan
Counties that deal with agricultural, health, and environmental issues. In addition, copies were
distributed to the TOP of Ohio RC&D and Madmen Chapter of Trout Unlimited. These groups
provided financial support for the printing of the DRASTIC maps and reports.

CHAPTER 9-FACTORS THAT AFFECT WATER QUALITY

9.1 Land Use

Land use in a sensitive area can greatly affect water quality. Extensive development concentrated
in a small area or ill-advised land use planning are major contributors to the degradation of ground
water quality. The study area is composed of agricultural lands with some centralized development.
How land uses are distributed relative to hydrogeologically sensitive areas will influence surface and
ground water quality. -

An example of land use affecting water quality would be agricultural activity increasing the pres-
ence of nitrate in a ground water source. Rarely, if ever, do nitrate levels exceed the safe drinking
water standard without the presence of sources generated by humans.

92 Feedlots

Feedlots are common in agricultural areas where livestock is a primary resource. Dairy and beef
cattle, poultry, and swine operations are some examples of livestock that may produce a feedlot
problem. When a large quantity of livestock is confined to a small area for feeding or milking, animal
waste products are concentrated. Animal waste contains products that produce nitrate and bacteria
that may infiltrate into the water supply.

The agricultural community has long recognized the problems associated with animal waste in
feedlot environments. A portion of the Pollution Abatement Program run by the Ohio Department of
Natural Resources, Division of Soil and Water handles water quality degradation caused by animal
waste. This is a voluntary program unless water quality degradation caused by animal waste has been
documented.
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The amount of livestock wastes generated varies depending on the animal type, diet, age, and
condition. A healthy hog can contribute 151 pounds of nitrogen for each ton of dry manure (Chio
Cooperative Extension Service, 1991). The way in which these wastes are managed is very important
to water quality.

Manure presents three types of water pollution problems: nuirient enrichment, excessive free
ammonia (NH, "), and oxygen depletion caused by bacterial breakdown (Ohio Cooperative Extension
Service, 1991). Excessive nutrients and ammonia pose the greatest risk to ground water. Ammonia
converts to nitrate, the component of manure breakdown that degrades ground water quality. Proper
disposal and the use of BMPs such as the installation of filter strips and waste storage lagoons help to
keep ground water safe from animal waste products.

93 Septic Systems

Faulty septic systems contaminate surface and ground water supplies world-wide. Local health
departments inspect some wastewater systems regularly, but the majority of systems go unregulated
unless someone complains of a public nuisance. Home sewage systems need to be pumped every
other year and tested yearly to be surc the waste is being biodegraded. Many of these systems require
more maintenance than the homeowner completes; consequently, the system ceases to properly filter
the sewage,

Alarge percentage of human waste 1s managed by cities and municipalities through centralized
sewer systems, but rural residents must provide their own on-site wastewater treatment system.
Residential wastewater treatment systems arc acrobically active. The addition of oxygen, which is
digested by bacteria, helps decomposc raw organic matter and kill pathogenic bacteria and viruses
present in the sewage sludge (Ohie Cooperative Extension Service, 1991). Some chemicals added to
the septic system can kill the bacteriua cultures that break down the sewage in a septic tank. Residential
and municipal sewage sludge arc ultimaicly spread on agricultural fields across the state.

The major problem areas for individual on-site septic systems occur when density of homes ex-
ceeds the land’s ability to process the waste. Subdivisions on individual septic and private water wells
are especially susceptible. Fortunately this type of development is not common in the study area.

9.4 Crop Production

Comn and soybeans are the major cash crops in the Mad River watershed. In the Kings Creek sub-
watershed where nitrate levels arc highest. corn is the primary crop. To produce high-yielding corn
acreage, a large amount of free nitrogen in nccessary. An acre of land producing 180 bushels of corn
requires 240 pounds of nitrogen {Hoyum et al., 1988). In 1986, Champaign County farmers applied
13,326,341 pounds of nitrogen fenilizer (Waldron, 1986). The most popular method for applying the
nitrogen necessary for high yicld corn production is the use of anhydrous ammonia (NH,*). Anhy-
drous ammonia combines with frec hydrogen ions in the soil to produce ammonium (NH,*). Ammo-
nium is fixed by the clay minerals in the soil, converting to nitrite (NO, ) and finally to nitrate (NO," ).
This process is regolated by soil moisturc, temperature, and pH.

A common practice in agriculture it to apply more fertilizer than necessary for that growing séason
to provide a soil residue for the next planting scason. The problem with this method is that some of
the excessive nitrogen leaches into the water table. A fall application of 200 pounds per acre may only
yield 175 pounds of nitrogen per acre in the spring. The remaining nitrogen has leached through the
unsaturated zone to the aquifer. The ttming of the nitrogen application is also very important. Appli-
cation of fertilizer just before a precipitation cvent increases the risk of surface runoff. The use of
proper application amounts and correct iming can help maintain water quality (See Chapter 7).

9.5 Geology

Geologic conditions can greatly affect ground water quality. The study area consists of some vastly
different geologic environments. Thc DRASTIC mapping process was very helpful in identifying
unique hydrogeologic settings. The peology may or may not provide a natural protection barrier
against aquifer contamination. Protection of the aquifer by natural means exists in areas where a thick
layer of clay is present above the aquifcer or where the depth to the water table is the greatest. Shallow



depth to water and coarse aquifer materials present the greatest risks to an aquifer from a surface
contamination source.

The Kings Creek area is an example of less than ideal conditions for ground water protection. The
depth to the water table and the bedrock surface are both extremely shallow. A thin soil layer overlies
about 20 feet of coarse glacial outwash. Below the outwash is a fractured limestone bedrock surface.
A contaminant such as nitrate that might be released at the surface in the Kings Creek area need only
pass through the thin soil horizon and then move rapidly through the outwash aquifer. Once the
contaminant reaches the upper surface of the bedrock, it would travel horizontally, through the frac-
tured bedrock, and down drainage as a plume to be possibly intercepted by a domestic water well.
Considering these conditions alone, it is not surprising that the Kings Creek sub-watershed contains
many wells with elevated nitrate levels.

Elsewhere, water wells drilled into the clay-dominated upland areas on the Farmersville Moraine
show little or no nitrate present. In this environment, the water table is deep and tens of feet of non-
permeable clay overlie the aquifer to provide protection from surface contamination. For detailed
information on the hydrogeology of Champaign and Logan Countles please refer to Jones (1995a)
and Sprowls (1995), respectively.

9.6 Well Construction

A properly constructed well will provide protection from surface contamination and mixing of
aquifer waters. The infiltration of surface water can be controlled by sealing the area surrounding the
well casing (annular space) with bentonite or neat cement. This process is referred to as grouting the
surface casing of a well. Well grouting of this type prevents contaminated surface runoff from travel-
ing down the outside of the casing directly into the aquifer. Wells that have tested positive for bacteria
or have high nitrate values often result from poor well construction. Many wells constructed before
1980 have only cuttings from the well construction to fill the annular space. The disturbed earth
materials near the well bore provide little protection from surface contaminants. Wel] construction
using the proper sealing agents pumped into the annular space under pressure offer the greatest aquifer
protection.

Sometimes a section of an aquifer is contaminated because an old unused well is left open at the
surface. Unused wells should be properly sealed by grouting to prevent contamination.

Wells that are located next to agricultural fields or feedlots are especially susceptible to contamina-
tion from an improperly sealed annular space. The number of contaminants that may enter a well
from the surface is almost unlimited. Fuel, fertilizer, solvents, sewage, animal waste, pesticides, and
many other contaminants have been introduced into ground water from improperly sealed water wells
(Sprowls, 1996).

The casing used in a well needs to be inspected periodically to ensure it has not been breached.
Natural chemicals found in ground water are often corrosive to well casing and equipment. The
casing may be used to block off water from an upper aquifer that may be of lower water quality. If the
casing is breached, the waters will mix, degrading the water quality of the primary aquifer. Condition
of the well cap should also be inspected. Missing or cracked caps must be replaced. There is no
substitute for a properly installed well cap. A faulty well cap allows insects, rodents and surficial flow
to enter the well.

CHAPTER 10-RESULTS AND DISCUSSION

10.1 Ground Water/Surface Water Interaction

Base-flow separation techniques (Koltun, 1995) have shown that the Mad River and its tributaries
acquire a sizeable amount of their surface water flow from ground water contribution. Koltun (1995)
states that the median percentage of annual total streamflow attributed to base-flow ranged from 61.8
to 76.1 percent. The Mad River has the highest sustained dry-weather flow in Ohio (Cross and
Feulner, 1964).

A rainfall-runoff model (See Chapter 7) using the Corp of Engineers HEC-1 model clearly showed
that the Upper Mad River is a highly unusual watershed. The unique glacial geology with extensive
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deposits of sand and gravel give the Mad River an exceptionally high base-flow. Permeable deposits
in the basin are not uniformly distributed, giving rise to significant variation in base-flow characteris-
tics of sub-basin streams. Kings Creek, Macochee Ditch, and the Mad River north of West Liberty
have the highest base-flows per square mile of drainage area, while Glady Creek and Muddy Creek
have the lowest. Major base-flow gains occur along the channel between West Liberty and Urbana.
The channel gains identify the low terrace lands bordering the stream as important ground water
recharge areas. Appropriate land use management should be employed in these and other sensitive
areas. -

Modeling has shown that the amount of rainfall dispersed to ground water recharge in fall and
winter is normally many times greater than occurs in spring and summer. Because of the tendency for
rainfall to be trapped by soil moisture storage in spring and summer, the dispersion of fertilizer and
other agricultural chemicals points to timing coinciding with the growing season, particularly on the
outwash terraces and above the valley deposits. The practice of applying anhydrous ammonia or other
types of fertilizer in the fall will lead to extensive leaching of the nitrogen and increased nitrate in
private wells.

The nitrate level present in a water well is partly controlled by the depth to the water table and the
amount of casing in the well. Examples of wells with low nitrate readings are wells 24 and 6, which
are situated in the till uplands. They are topographically higher than the wells in the Mad River
Valley, and the water table here is relatively deep. The till is extremely non-permeable and infiltration
is limited. The water quality data (Appendix C), combined with the domestic water well logs (Appen-
dix A), clearly show that nitrate contamination is absent due to the depth of the aquifer as well as the
subsequent length of the well casings.

Conversely, wells 46 and 47 are situated within the valley and have mean nitrate concentrations of
5.99 mg/L and 2.12 mg/L respectively. In the valley the water table is shallow and infiltration rates
are high. Because the depth to the aquifer is shallow, casing lengths are short and the chances of
nitrate contamination are elevated.

Nitrate contamination is concentrated in the King Creek sub-watershed. Probability plots show a
50% probability for nitrate in the Kings Creek sub-watershed of 4.7 mg/L (Figure 5.19). This is
compared the 50% probability of 0.02 mg/L of nitrate in the North sub-watershed (Figure 5.17) and
1.91 mg/L of nitrate in the South sub-watershed (Figure 5.18). Chapter five of this report gives a
detailed discussion of this phenomenon.

CHAPTER 11-RECOMMENDATIONS AND FUTURE STUDIES

11.1 Suggestion for Planning and Future Studies in the Watershed

Future studies in the Mad River should include an in-depth study of the Kings Creek sub-water-
shed. Water quality in this area has shown anomalously high levels of nitrates. The nitrate problems
appear in areas where the aquifer is affected by agricultural land use activities. Additional collection
of data focusing on the sub-watershed should provide the necessary information to make informed
land-use decisions.

Bacteria samples should be collected on private water wells across the entire study area. Bacteria
sampling is straightforward and inexpensive, and could be conducted by the health departments of
Champaign and Logan Counties in conjunction with the Mad River Steering Committee. In view of
the sensitivity of the aquifer, the likelibood of some bacteria contamination is high. Where bacteria is
detected, approved health department techniques should be employed to decontaminate the well.

Results of all water quality studies in the watershed should be used jointly by state and local
officials, Jocal planners, agricultural agencies, state agencies, local health departments, and concerned
citizens to develop a long-range water quality plan for the watershed. This plan could include provi-
sions for zoning, planning land use for productivity and improved water quality, and education about
water availability and maintaining water quality.

Further development of the Mad River Steering Committee is very important to improving water
quality in the watershed. The committee has served as a link between landowners, agencies, and the
general public. More importantly, the committee has increased public awareness of the condition of



WELL LOG AND DRILLING REPORT
State of Ohio 885541

DEPARTMENT OF NATURAL RESOURCES
Division of Water

S?;ﬁg&%ﬁ 1939 Fountain Square Drive
PRESS HARD! Columbus, Ohiv 43224 Permit Number
r
counry CHAMEPP ) G TOWNSHIP oS £ & /7 _ SECTION OF TOWNSHP __ o235
ownen_DETW/ILER [fREMS PROPEATY ADORESS _{4J, L1 BERLTY , off,

T4rT ULPEX UALLEY ¥,
"BAILING OR PUMPING TEST

LOCATION OF PROPERTY Tom's

CONSTRUCTION DETAILS ispecity one by GrGing!
CASING WELL TEST
Casing Diameter ¥ __in  Length of Casing 5 ? it | Testrate 7007 gpm  Duration of test (%— hrs,
Type: 0 Steel O Galv, PVC O Other Drawdown (water level during pumping) = fr
Jointss  C Threaded [0 Welded Solvert O Other Measured from: O fop of casing ,himund level T Other
SCREEN Sutic Levei (depthtowater) S22 4 Date_P-y3 -8%
Type (wire wrapped, louvered, etr.) {57 Maerial_FLC- Cuality (chear, cloudy, taste, odor] L EAA
Length 3 . Diameter = in. | PUMP :
Set between 2l #and ya ?_‘ £ - S _ 085 Type of pump Capacity _______gom
GROUT - f C Pump sel at fL
Material_(GAALEL ;Lc w77 4 1 &5 vome used Pump instalied by
Method of installation ZHetEL ; Pitless Davice G Adapter C Preassembied unit
Deptir  placed from ftto it [ Use of Well LR /T DA
O Rotary O Cable O Augered O Driven O Bug O Other ‘
WELL LOG* SKETCH SHQWING LOCATION
Show color, texture, hartness, and formation: From T To Bhow distances wel fie# from niLmbered
sandstone, shale, limesione, gravel, clay, sand state highways, streel inlersections, county roads, eic.
ToF SoiL o (L *r N
GRAVE L v y
Oy
-5
=
Y
UEPPER VALLEY £
X w Et(:
* 1 acdiional space i needed 10 compicia wel log, use next consecutively numbrred fom. DNR 7802.88
DRILLING FIRM EATGF) WELL ‘.0 ﬁL 6: [ SIGNED 4 (%‘&/
aporess__8¥o1 M) et 68 _ DATE 743 -&3
crrv, s ze_ LW LI BE 57:7 , OM. #3357  oon reaismranion numser __ %2/
[ =

Completion of this form s required by 1521.06, Ohio Flevised Code - fie within 30 days after compietion of driling.
ORIGINAL COPY - ODNR, DIVISION OF WATER, 1939 FOUNTAIN SQ. DRIVE. COLS.. OHIO 42224 --e8-

126



References

Aller, L., T. Bennett, J.H. Lehr, R.J Petty and G. Hackett, 1987. DRASTIC: A standardized
system for evaluating ground water pollution potential using hydrologic settings. U.8S.
Environmental Protection Agency EPA/600/2-87-035, 622 p.

Bair, E.S., R.K. Diegel and M.S. Chapman, 1989. Ground water quality changes resulting from
surface application of oil-field brine. Ohio Department of Natural Resources, Division of Qil
and Gas, Brine Management Report.

Baker, D.B., 1990. Ground water quality assessment through cooperative well testing: An Ohio
example. Journal of Soil and Water Conservation, vol. 45, pp. 230-235.

Briskin, J., 1994, National pesticide survey: methods, results, and policy implications. In
Honeycutt, R.C. and D.J. Schabacker (eds.), Mechanisms of Pesticide Movement into
Ground Water, Lewis Publishers, pp. 143-154.

Butler, S.S., 1957. Engineering hydrology. Prentice-Hall Inc., Englewood Cliffs, N.J. p. 356.

Chow, V.T., 1964. Section 14, Runoff. In Chow, V.T. (Ed.), Handbook of applied hydrology,
McGraw-Hill, New York, N.Y., 54 p.

Cross, W.P. and A.J. Feulner, 1964, Anomalous stream-flow-ground-water regime in the Mad
River Basin, near Springfield, Ohic. U.S. Geologic Survey Professional Paper, 475-D, p. D
198-D 201.

and R.E. Hedge, 1959. Flow duration of Ohio streams. Ohio Department of
Natural Resources, Division of Water, Bulletin 31, 152 p.

Dreimanis, A. and R.P. Goldthwait, 1973. Wisconsinan glaciation in the Huron, Erie and Ontario

lobes. In Black, R. F., Goldthwait, R.P., and Willman, H.B., (eds.), The Wisconsinan Stage:
Geological Society of America Memoir 136, p. 71-106.

Driscoll, EG., 1986. Groundwater and wells. Johnson Filtration System, St. Paunl, Minn., 1089 p.

Dumouchelle, D.H., C.W. Schalk, G.L. Rowe, and I.T. deRoche , 1993, Hydrogeology , simu-
lated ground-water flow, and ground-water quality, Wright-Patterson Air Force Base, Ohio.
United States Geologic Survey Water-Resources Investigations Report 93-4047, 152 p.

and J.T. deRoche, 1991. Lithologic, naturai-gamma, grain-size and well-construc-
tion data for Wright-Patterson Air Force Base, Ohio. United States Geologic Survey Water
Resources Open-File Report 91-181, 94 p.

Fenneman, N.M., 1938. Physiography of the eastern United States. New York, McGraw-Hill
Publishing Co., 714 p.
Fetter, C.W., 1988. Applied hydrogeology. New York, Macmillan Publishing Company, 592 p.

Feulner, A.J., 1960. Ground-water resources of Champaign County, Ohio. United States Geologic
Survey unnumbered open-file, 110 p., 2 plates.

. 1961. Cyclic-fluctuation method for determining permeability to valley-train
deposits in the Mad River Valley in Champaign County, Ohio. Ohio Journal of Science, v.
61, no. 2, p. 99-106.

and H. Hubble, 1960. Occurrence of Strontium in surface and ground waters in
Champaign County, Ohio. Economic Geology, v. 55, no. 1, p. 176-186.

Forsyth, I.L., 1956. The glacial geology of Logan and Shelby counties. The Ohio State Univer-
sity, Ph.D. dissertation (unpublished), 208 p.

Fuller, M.L. and F.G. Clapp, 1912. The underground water of southwestern Ohio. U.S. Geologic
Survey, Water Supply Paper 259.

Goldthwait, R.P., 1952, The 1952 field conference of Friends of the Pleistocene, Guidebook, 14 p.

108

, G.W. White and J.L Forsyth, 1961. Glacial map of Ohio. U.S. Geological
Survey, Misc. Geological Investigations Map 1-316, 1 map with text.




Hansen, M.C., 1991. Campbell Hill-Ohio’s Summit? In Ohio Geology, Winter 1991. QOhio
Department of Natural Resources, Division of Geological Survey, 8 pp.

Harker, D.H. and R.J. Bernhagen, 1943, Water supply in Clark County. Ohio Water Supply
Board, 45 pp.

Harstine, L.J., 1991. Hydrologic atlas for Ohio. Ohio Department of Natural Resources, Division
of Water Water Inventory Report no. 28, 13 p., 4 plates.

Hem, J.D., 1985. Study and interpretation of the chemical characteristics of natural water. U.S.
Geological Survey, Water Supply Paper 2254, 263 pp., 4 plates.

Hensel, D.R. and R.M. Hirsch, 1993. Statistical methods in water resources. Studies in Environ-
mental Science 49: New York, Elsevier Science, 529 p.

Hill, F. C., 1878. Report on the geology of Champaign County. Ohio Geological Survey, v. 3, pt.
1, p. 491-495.
Holtan, H.N. and N.C. L.opez, 1971. USDAHL-70 model of watershed hydrology. United States

Department of Agriculture, Agricuitural Research Service, Technical Bulletin No. 1435, p.
84.

Hoyum, R.A., I.F. Reed, P.J. Bergeaux, H.D. Morris, H.F. Reetz, and V. W. Case., 1988, Efficient
fertilizer use. IMC Fertilizer, Inc., Mundelein, Tllinois, p. 71-97.

Huff, F.A. and J.R. Angel, 1992, Rainfall frequency atlas of the Midwest. National Weather
Service, Midwest Climate Center and Illinois State Water Survey, Bulletin 71, p. 141.

Janssens, A., 1964. A contribution to the Pleistocene geology of Champaign County, Ohio.
unpublished M.S. thesis, The Ohio State University, Department of Geology, 96 p., 6 plates.

Jones, W., 1995a. Ground water pollution potential of Champaign County, Ohio. Ohio Depart-
ment of Natural Resources, Division of Water GWPP Report no. 39, 109 p.

, 1995b. Ground water pollution potential of Greene County, Ohio. Ohio Department of
N atura.l Resources, Division of Water GWPP Report no. 30, 122 p.

Johnstone, D. and W.P. Cross, 1949, Elements of applied hydrology. The Ronaid Press Company,
New York, N.Y,, p. 276.

Kaser, P, 1962. Ground-water levels in the vicinity of Eagle City, Clark County, Chio. Ohio
Department of Natural Resources, Division of Water, 82 p.

Koltun, G. E, 1995. Determination of base-flow characteristics at selected streamflow gaging
sites on the Mad River, Ohio. United States Geologic Survey, Water Resources Investigation
Report 95-4037, 1995.

* Kulibert, R.J., 1977. Delineation of the ancestral drainage paths of the Mad River, near Dayton,
Ohio. unpublished M.S. thesis, Wright State University, Department of Geology, Dayton
Ohio, 64 p., 3 plates.

Leverett F., 1897. The watet resources of Indiana and Ohio. U.S. Geologic Survey 18th Annual
Report Pt. 4, p. 419-559.

Linsley, R.K., M.A. Kohler, and J.L.H. Paulhus, 1982. Hydrology for engineers. McGraw-Hill,
New York, N.Y,, p. 340. -

Norris, S.E. and H.B. Eagon, 1971. Recharge characteristics of a watercourse aquifer system at
Springfield, Ohio. Groundwater 9: 30-41.

and H.C, Spicer, 1958. Geological and geophysical study of the pre-glacial Teays

Valley in west-central Ohio. United States Geologic Survey Water-Supply Paper 1460-E, p.
199-231.

, W.P. Cross, and R.P. Goldthwait, 1948. The water resources of Montgomery
County, Ohto Ohio Department of Public Works, Bulletin 12, 83 pp.

, and , 1956, The water resources of Greene
County, Ohlo Ohio Department of Natural Resources Division of Water, Bulletin 19, 52 pp.

109



, and E.E. Sanderson, 1952. The Water Resources

110

of Clark Counl:y, Ohio. 01’110 Department of Natural Resources, Division of Water, Bulietin
22, 82 pp.

Ohio Cooperative Extension Service, 1991. Best management practices for preventing contamina-
tion of Chio ground and surface waters. OCES Extension Bulletin 818, 43 pp.

Ohio Department of Natural Resources, 1988. Siegenthaler Esker State Nature Preserve, Division
of Natural Areas and Preserves, 4 p.

Orton, E., 1874. Geology of Greene County. Report of the Geological Survey of Ohio, vol.IL pp.
659-696.

Pettyjohn, W.A. and R. Henning, 1979. Preliminary estimate of ground-water recharge rates,
related streamflow and water quality in Ohio. The Ohio State University, Water Resources
Center, 323 p.

Ponce, V.M. and R.H. Hawkins, 1996. Runoff curve numbers, has it reached maturity? in Journal
of Hydrologic Engineering, vol. 1, No. 1, pp. 11-19.

Quinn, M.J., 1972. A glacial geology of Champaign County, Ohio. The Ohio State University,
unpublished M.S. thesis, 94 pp.

and R.P. Goldthwait, 1979. Glacial geology of Champaign County, Ohio. Ohio
Department of Natural Resources, Division of Geological Survey, Report of Investigations,
no. 111, 17 p., 1 map with text.

Richards, B.H., A. King and C. Contrino, 1973. Gravity anomalies as indicators of ground water
reserves in glacial deposits. United States Army Engineer Topographic Laboratories, Fort
Belvoid, Virginia, 73 p., 3 plates.

Ritchie, A., K. Powell, and V.L. Siegenthaler, 1971. Soil survey of Champaign County, Ohio.
Ohio Department of Natural Resources, Division of Lands and Soil, and United States
Department of Agriculture, 82 p.

Sanderson, E.E., 1950. The climatic factors of Ohio’s water rescurces. Ohio Department of
Natural Resources, Division of Water, Bulletin 15, 130 p.

Schmidt J.J., 1982. Ground water resources of Clark County, Ohio. Department of Natural
Resources, Division of Water, 1 map with text.

, 1985. Ground water resources of Champaign County. Ohio Department of
Natural Resources, Division of Water, 1 map with text.

» 1991. Ground water resources of Greene County, Ohio. Department of Natural
Resources, Division of Water, 1 map with text.

Schumaker, G.A., 1991a. Reconnaissance bedrock geology of the Fletcher Quadrangle. Chio
Department of Natural Resources, Division of Geological Survey Open-file Map BG-C5B1.

. 1991b. Reconnaissance bedrock geology of the Port Jefferson Quadrangle. Ohio
Department of Natural Resources, Division of Geological Survey Open-file Map BG-C5C1.

and E.R. Slucher, 1994. Reconnaissance bedrock geclogy of the Christiansburg
Quadrangle. Ohio Department of Natural Resources, Geological Survey Open-file Map BG-
C5A1.

Sheets, R.R. and W.P. Yost, 1994, Ground water contribution from the Silurian/Devonian carbon-
ate aquifer to the Mad River Valley, Southwestern Ohio. Ohio Journal of Science, v. 94, n. 5,
p. 138-146.

Sloto, R.A., 1988, A computer method for estimating ground water contribution to streamflow
using hydrograph-separation techniques. National computer Technology Meeting, Phoenix,
Arizona.

Sprowls, K.M. , 1995. Ground water pollution potential of Logan County, Ohio. Ohio Department
of Natural Resources, Division of Water GWPP Report no. 36, 105 p.



, (ed.) 1996. State of Ohio technical guidance for sealing unused wells. State
Coordinating Committee on Ground Water, 44 pp.

Squillace, P.J., 1996. Observed and simulated movement of 1t-‘)anl'(-storage water. in ‘Ground Water
Journal, vol. 43, no. 1, pp 121-134. )

Steenhuis, T.S., M. Winchell, I. Rossing, J.A. Zollweg, and M.F. Walter, 1995. SCS runoff
equation revisited for variable-source runoff areas. in Journal of Irrigation and Drainage
Engineering, vol. 121, no. 3, pp. 234-238.

Stein, R., 1974, Ohio ground water quality primary monitoring network. Chio Environmental
Protection Agency, Division of Surveillance, 25 p.

Stout, W., K. Ver Steeg and G.F. Lamb, 1943, Geology of water in Ohio. Ohio Department of
Natural Resources, Diviston of Geologic Survey, Bulletin 44, 694 p.

Struble, R.A., 1987a. Sand and gravel resources of Champaign County, Ohio. Ohio Department
of Natural Resources, Division of Geologic Survey, Report of Investigations no. 136, 1 map
with text.

, 1987b. Sand and gravel resources of Clark County, Ohio. Ohio Department of
Natural Resources, Division of Geologic Survey, Report of Investigations no. 137, 1 map
with text.

Swinford, E.M., 1991a. Reconnaissance bedrock geology of the St. Paris Quadrangle. Ohio
Department of Natural Resources, Division of Geological Survey Open-file Map BG-C4B8.

, 1991b. Reconnaissance bedrock geology of the Thackery Quadrangle. Ohio
Department of Natural Resources, Division of Geological Survey Open-file Map BG-C4AS.

, 1992a. Reconnaissance bedrock geology of the Bellefontaine Quadrangle. Ohio
Department of Natural Resources, Division of Geological Survey Open-file Map BG-CAC7.

, 1992b. Reconnaissance bedrock geology of the DeGraff Quadrangle. Ohio
Department of Natural Resources, Division of Geological Survey Open-file Map BG-C4CS8. .

, 1992¢, Reconnaissance bedrock geology of the Kings Creek Quadrangle. Ohio
Department of Natural Resources, Division of Geological Survey Open-file Map BG-C4B6.

. 1992d. Reconnaissance bedrock geology of the Mechanicsburg Quadrangle. Ohio
Department of Natural Resources, Division of Geological Survey Open-file Map BG-C4AS.

, 1992e. Reconnaissance bedrock geology of the Miiford Center Quadrangle. Ohio
Department of Natural Resources, Division of Geological Survey Open-file Map BG-C4B4.

, 1992f. Reconnaissance bedrock geology of the North Lewisburg Quadrangle.
Ohio Department of Natural Resources, Division of Geological Survey Open-file Map BG-
C4B5.

, 1992¢g. Reconnaissance bedrock geology of the Northville Quadrangle. Ohio
Department of Natural Resources, Division of Geological Survey Open-file Map BG-C4B7.

, 1992h, Reconnaissance bedrock geology of the Urbana West Quadrangle. Ohio
Department of Natural Resources, Division of Geological Survey Open-file Map BG-C4A7.

, 1991a. Reconnaissance bedrock topography of the Thackery Quadrangle. Ohio
Department of Natural Resources, Division of Geological Survey Open-file Map BT-C4AS.

and E.R. Slucher, 1994. Reconnaissance bedrock geology of the Urbana East
Quadrangle. Ohio Department of Natural Resources Division of Geological Survey Open-
file Map BG-C4A6.

, 1991b. Reconnaissance bedrock topography of the Urbana East Quadrangle.
Ohio Department of Natural Resources, Division of Geological Survey Open-file Map BT-
C4Ab.

, 1991¢. Reconnaissance bedrock topography of the Urbana West Quadrangle.
Ohio Department of Natural Resources, Division of Geological Survey Open-file Map BT-
C4A7.

111



112

, 1992a. Reconnaissance bedrock topography of the Mechanicsburg Quadrangle.
Ohio Department of Natural Resources, Division of Geological Survey Open-file Map BT-
C4A5.

, 1992b. Reconnaissance bedrock topography of the St. Paris Quadrangle. Ohio
Department of Natural Resources, Division of Geological Survey Open-file Map BT-C4B8.

and E.R. Slucher, 1993. Regional bedrock geology of the Bellefontaine, Ohio, 30
x 60 minute quadrangle. Ohio Department of Natural Resources, Division of Geological
Survey, Map No. 8.

Thornthwaite, C.W. and J.R. Mather, 1955. The water budget and its use in irrigation. in United
States Department of Agriculture, Water-The Yearbook of Agriculture, 1955, pp. 346-358.

Walton, W.C. and G.D. Scudder, 1960. Ground water resources of the valley-train deposits in the
Fairborn area, Ohio. Ohio Department of Natural Resources, Division of Water, Technical
Report 3, 57 p.

United States Army Corps of Engineers, Hydrologic Engineering Center, 1990. HEC-1 Flood
Hydrograph Package, Users Manual. Davis, California, 283 pp.

United States Department of Agriculture, Soil Conservation Service, 1979. Flood hazard Study,
Upper Mad River, Logan County, Ohio, 17 p.

,1985. National engineering

handbook. Section 4, Hydrology, 604 pp.
, 1970. Ohigo Irrigation Guide,

54 p.

United States Department of Commerce, 1992. Monthly normals of temperature, precipitation
and heating and cooling days 1961-1990, Ohio. National Oceanic and Atmospheric Adminis-
tration, National Climatic Data Center, Climatography of the United States, no. 81, 30 p.

United States Department of Interior, Bureau of Reclamation, 1965. Design of small dams, 611 p.

United States Geologic Survey, 1991, Water resources data Ohio water year 1991, United States
Geologic Survey Water-Data report OH-91-2, 430 p.

Vormelker, ].D., 1990a. Reconnaissance bedrock topography of the North Lewisburg Quadrangle.
Ohio Department of Natural Resources, Division of Geological Survey Open-file Map BT-
C4BS5.

, 1990b. Reconnaissance bedrock topography of the Northville Quadrangle.
Ohio Department of Natural Resources, Division of Geological Survey Open-file Map BT-
.C4B7.

, 1991a. Reconnaissance bedrock topography of the Christiansburg Quadrangle.
Ohio Department of Natural Resources, Division of Geological Survey Open-file Map BT-
C5Al.

, 1991b. Reconnaissance bedrock topography of the Fletcher Quadrangle. Ohio
Department of Natural Resources, Division of Geological Survey Open-file Map BT-C5B1.

, 1991c. Reconnaissance bedrock topography of the Milford Center Quadrangle.
Ohio Department of Natural Resources, Division of Geological Survey Open-file Map BT-
C4B4.

, 1991d. Reconnaissance bedrock topography of the Port Jefferson Quadrangle.
Ohio Department of Natural Resources, Division of Geological Survey Open-file Map BT-
C5C1.

, 1992. Reconnaissance bedrock topography of the Kings Creck Quadrangle.
Ohio Department of Natural Resources, Division of Geological Survey Open-file Map BT-
C4B6.




and E.M. Swinford, 1992a. Reconnaissance bedrock topography of the
DeGraff Quadrangle. Ohio Department of Natural Resources, Division of Geological Survey
Open-file Map BG-C4C8.

and , 1992b. Reconnaissance bedrock topography of the
Bellefontaine Quadrangle. Chio Department of Natural Resources, Division of Geological
Survey Open-file Map BG-C4C7,

Waldron, A. C., 1986, Pesticide use on major crops in the Chio River Basin of Ohio. Ohio
Cooperative Extension Service. 267 pp.

Unpublished Data

Ohio Department of Natural Resources, Division of Water, Water Resources Section. Unpub-
lished water well log reports for Champaign County.

Ohio Department of Natural Resources, Division of Water, Ground Water Province I, Upper Mad
River.

United States Geological Survey, Water Resources Division, Unpubhshed gain/loss smdy for
Champaign and Logan Counties, 1995.

113



WELL LOG AND DRILLING REPORT 737160

TYPE OR USE PEN Ohio Department of Natural Resources, Divison of Water
SELF TRANSCRIBING 1939 Fountain Square Drive, Columbus, Ohio 43224 Phone (614) 265-6739 7
PRESS HARD Permit Number
COUNTY /{;‘fﬂ«-— TOWNSHIP__ ZH et : SECTIONLOT No.

[CIRCLE ONE)

M.&U,&?&e
@'@uu.oen HW‘ 4 gm‘* PROPERTY ADDRESS_ 5025~ “iag Ad /éi /Ma.é/

OR BOTH) (ADDRESS’ OF WELL LOCATION &)
LOCATIONOFPROPEHTYZ C{ ?/;é/g 2/% 57#’:(@% EA T ZFEA 27 "7’«4'/44
CONSTRUCTION DETAILS

CASING Borehole Diamefer___ 3 =% _in. GROW
T Diameter___ &> in. Length_Z3F 1 wall Thickness =2 /7 7in. materi /47 %meused PO

EDiameter________in. Length_ ___ f. WallThickness_______ in. Method of .nstauanon_#m ot
@ O " & Depth: placed from t, to_ Phlecmal .
. - rad
Type:  pSteet v 5PVC miomer _ GRAVEL PACK (Fiter Pack)
8] K1} T Material . . Voiume used
ints: ™ ded —
doints: o Threaded ., Wel 2™ mother ___ Method of installation
Liner: tength Type wali Thickness______in. Depth: placed from ft. to ft.
SCREEN M Pitiess Devine Adapter O Preassembled unit
Type {wire wrapped, louvered, %? Material Use of Well
Length ft.  Diameter n. ¥Rotary E[Cable Jgered 1 Drivey ;l Obug [COther_
Sel between foand Slot_—_ Date of Com
WELL LOG* WELL TEST
INDICATE DEFTH(S) AT WHICH WATER IS ENCOUNTERED. [ Bailing 0 Pumping* O Gyper. i
Shew color, texture, hardness, and formaticn: Test rate ! s gpm  Duration of test i hrs.
sandstone, shale, limestone, gravel, clay, sand, etc. [ From Ta Drawdown A2 Fo ft.
W o 44/ . ] & Z Measured from: {¥topofcasing  [ground levei O r_____
77 : Static Level (depth lo waterjjjm_ f. Date: P, 2 EAIZ
"ﬁ’///m 2 F3 Quality (clear, cloudy, taste, odor) & el
,&M %J W >z |\ 37 "(Altach a copy of the pumping test record, per seclion 1521.05;, ORC}
Mﬂl P8 | 305 PUMP
2
Type of pump '{‘é‘ Mapaci‘ty 2 _ gpm
Pump set a . /4 4 ft.

Pump instalted b 0

(e loe Leetawiiitest: hal
A/ d/; L 7 Show distances well lies from numbered state highways,

25% 7 - street intersections, county roads, efc.

. -

‘f} IVIEY 13%«.: W

ively numbered form, DNR 7602.90

//m Y /W
o Fad 280552 j

msmwzp;\i‘%/éz_%v dot e QDH Registration Numb w2H

Complation of this form is required by section $521.05, Chio Revised Code - file m'lhln 30 days after completion of drilling.
ORIGINAL COPY TO - ODNR, DIVISION OF WATER, 1939 FOUNTAIN SQ. DRIVE, COLS., OHIC 43224

Eius - Custtstwers copy  Pink - Driller's copy Gresn - Local Health Dept. copy

115



County Permit No. WELL LOG AND DRILLING REPORT

State of Chio

NO CARBON PAFRER

568573
DEFARTMENT OF NATURAL RESOURCES b Y 2037

Division of Warter

NECESSARY -

Fountain Square

SELF-TRANSCRIS NG Columbus, Ohio 43224

COUNTY A/c-i’c’& TOWNSHIP l J €7 ‘7{L S5ECTION OF TOWNSHIP 3 ?/

-’ »

OWNER Ma" f‘& /(/ / i c,.?'f—f-v

LOCATION OF PROPERTY AR fabtie I

ADDRESS__X'Y‘E; 9"7(6?’. S i?) & A,:p’,? f’I":Zy

CONSTRUGTION DETAILS

BAILING DR PUMPING TEST

v one bv circiing)

. . .. ..
R - i
Zasing giameter ____ %% Length of casii 5= | Test rate ._.’_3_ jetales] Duration af 1@st / Iirg
—_ > i( Tt P e e
Type of screen Length of screzr, | Drawdown . =~ _____ & Cate A<
— =4 !
Type of pump - Static level {deoth 1o water) — fr
. —_— . . C'é:?‘ .
Zanecity of pump Quality tcleas, cloudy, taste, ador) T
i o — e ———
Jdepth of pump seting
— - N e ey e
Zat2 of completion — Pump nstailec by
WELL LOG* SKETCH SHOWING LOCATION
e ‘ ‘ ! o ei R
Formations: sandsione, shale., | — - Locate in reference io numbered
Limestone, gravel, clay ! - - siale nignways, sireet intersections, county roads, S1C.
ed cla. L - ’ N
A e T .
bl | it oy

J i

<TRT 50¥

MR

S

DRILLING FIRM /4:5’44’"" WL’HLOL /], .u’-1
ADDRESS ?Vﬂl ](/ iA. &5
I/U?Sf L‘be r‘}'yTJ 0/\.

1 additional space is needed to co

116

DATE @d, /Z /?m

SIGNED

e well iog, use next consecutive numbered form. d@



WELL LOG AND DRILLING REPORT

State of Qhio

[
2ol

Oy
]

ita
[ T N

Ll

DEFARTMENT OF NATURAL RESOURCES

NO CARBON PAFER
NECESSARY ~
SELF-TRANSCRISING

Division of Water
Fountain Square
Columbus, Ohio 43224

TOWNSHIFP L be‘"g{'i

Permit Number

27

SECTION OF TOWNSHIP

COUNTY LOQ\@V-'
OWNER L ‘II'F{l:"f'or- FLUUE(‘A-F #Ohl-z

7 , )
Aooress__ S Pt L% =,

Ear e
LOCATION OF PROPERTY Sere N “f' 4
COHSTRUCTION BETAILS BllL(‘gEigﬂgﬂf!;lyﬂﬂﬂ?g?’EST qu £
Casing ciameter *5—)5 'd J (" Length of casing é ‘?’ Test rate 5‘)'5' gpm Duration of test { ‘ rrg
2’ Drawdown — ft Date

Type of screen’ O35 S/"f fdc—' Langth of screen

—

43

Static level [degth to water)

Type of pump

Quality (clear, cloudy, taste. cdor) Cj&d— ~

Capacity of pumnp

Capth of pump samting é_é ’ :
Date ok ampletion 62 -0 - é;é Pump instalied by W‘E tg ’O/Qm-/ﬁmﬂ\
Rotary Xl or Cable O ]

I WELL LOG* SKETCH SHOWING LOCATION

Formations: sandstone, shaie,

Locate in reference 1o numbered

{tmestone, gravel, clay From To state highways, street intersections, county roads, eu:
e, N T N
—_ ‘ €
Y o 35 | 58 | b JaeeAntars
Groeed 55 167
b

'-"'-Xhi'c./l'

St LGP

! Ce,..cf'fer;

T w.Libest)
N

* It additional space is nesdad to complata well log, use naxt oonsecuhvely numbered farm.

umu.me FIAM ﬁl‘lzﬂa— wc// -ﬂ!‘ :ﬁ “]  REGISTRATION NUMBER

ADDRESS 5K | ﬂé{éf . L‘bfﬁf"l

,J;/ DATE
@m—, Eaton

-0 ~FE

SIGHED

Camplstion of this form is required by 1521 05, Ohio Hevxsed Code - file within 30 days after c#nplettan
WHITE omemm. COPY - GDNA, DIVISION OF WATER, FOUNTAIN 5Q., COLS., OHIO 43224 / Blue - Customer's Copy / Pink - Cnller’s Copy / Green - Local Health Degi. Capy g

S e

117



WELL LOG AND DRILLING REPORT
State of Ohio 885541

DEPARTMENT OF NATURAL RESOURCES
Division of Water

S?;ﬁg&%ﬁ 1939 Fountain Square Drive
PRESS HARD! Columbus, Ohiv 43224 Permit Number
r
counry CHAMEPP ) G TOWNSHIP oS £ & /7 _ SECTION OF TOWNSHP __ o235
ownen_DETW/ILER [fREMS PROPEATY ADORESS _{4J, L1 BERLTY , off,

T4rT ULPEX UALLEY ¥,
"BAILING OR PUMPING TEST

LOCATION OF PROPERTY Tom's

CONSTRUCTION DETAILS ispecity one by GrGing!
CASING WELL TEST
Casing Diameter ¥ __in  Length of Casing 5 ? it | Testrate 7007 gpm  Duration of test (%— hrs,
Type: 0 Steel O Galv, PVC O Other Drawdown (water level during pumping) = fr
Jointss  C Threaded [0 Welded Solvert O Other Measured from: O fop of casing ,himund level T Other
SCREEN Sutic Levei (depthtowater) S22 4 Date_P-y3 -8%
Type (wire wrapped, louvered, etr.) {57 Maerial_FLC- Cuality (chear, cloudy, taste, odor] L EAA
Length 3 . Diameter = in. | PUMP :
Set between 2l #and ya ?_‘ £ - S _ 085 Type of pump Capacity _______gom
GROUT - f C Pump sel at fL
Material_(GAALEL ;Lc w77 4 1 &5 vome used Pump instalied by
Method of installation ZHetEL ; Pitless Davice G Adapter C Preassembied unit
Deptir  placed from ftto it [ Use of Well LR /T DA
O Rotary O Cable O Augered O Driven O Bug O Other ‘
WELL LOG* SKETCH SHQWING LOCATION
Show color, texture, hartness, and formation: From T To Bhow distances wel fie# from niLmbered
sandstone, shale, limesione, gravel, clay, sand state highways, streel inlersections, county roads, eic.
ToF SoiL o (L *r N
GRAVE L v y
Oy
-5
=
Y
UEPPER VALLEY £
X w Et(:
* 1 acdiional space i needed 10 compicia wel log, use next consecutively numbrred fom. DNR 7802.88
DRILLING FIRM EATGF) WELL ‘.0 ﬁL 6: [ SIGNED 4 (%‘&/
aporess__8¥o1 M) et 68 _ DATE 743 -&3
crrv, s ze_ LW LI BE 57:7 , OM. #3357  oon reaismranion numser __ %2/
[ =

Completion of this form s required by 1521.06, Ohio Flevised Code - fie within 30 days after compietion of driling.
ORIGINAL COPY - ODNR, DIVISION OF WATER, 1939 FOUNTAIN SQ. DRIVE. COLS.. OHIO 42224 --e8-

126



WELL LOG AND DRILLING REPORT

State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Divisicn of Water

NOC CARBON PAPER
NECESSARY —
SELF-TRANSCRIBING

Fountain Square
Columbus, Chio 43224

Al
X TOWNSHIP, J‘JGH‘HSQL

3

SECTION OF TOWNSHIP

630456

COUNTY Q

Sam _ Plank

ODWNER
Some

aporess_-o2 395 S mK hale Rc}} {estl ‘\LJ‘FA)”EL

LOCATION OF PROPERTY

CONSTRUCTION DETAILS

(specify one hy circling!

BAILING OR PUMPING TEST (R } R

et P

Zasng dlameter

Type of screen PUC 0%y -Q°TLengrh of screen 2

Length of casingq—gi_____‘

—
| Drawdown __. - ft

—

Test rate . i___*—() {=lp}

Ouration of test

/

Data JQUC& jqjlqg—s-_

hrs

48

Srar'c level {depth to water}

Type of pump
Capacity of pump y Quality {clear, cloudy. taste, odorl .~ Lecn—'
Depth of pump setting 73 )
Date of completicn Fump installed by Lle}f& KEJl5
~ WELL LOG* SKETCH SHOWING LOCATION

Lacate in reference 10 numbered

For;?:t;g::;esagr}iizr’\eélz:ale. From To state hignways, street intersections, caunty reads, etc.
cla 8% of A5 o N
dr ¥a ‘ravel Y5 (60
<la % &0 35
Qrave / g5 91

93

elay L9y
/

“If addmanal spaca s n

ORIGINAL COPY - ODNR, DIVISION OF WATER, FOUNTAIN: su.,cms’aum 3224

'co complete WE” [og. use next cansecutlvs i
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R 7202.53 Wbl L AN URILLING HEPUH fi4ibb

—/2€ OR USE PEN Ohio Depanment of Natural Rescurges. Divison of Water
SELE TRANSCRIBING 1435 Fountain Square Drive, Columbus. Ohip 43224 Phone (614) 265-8739
PRESS HARD Permit Number ey

COUNTY. ChamPa Lg;i) Townske____HARRISQ A) 7 lsr_\c:zxcz@m No. __ode

LTy ONE)
o

(cwneDBuILDER Melyiy [AT  HMe PACPERTY ADDRESS  widedid ST RT. 3457
P et A BOTH} (ADDRESS COF WELL LOCATION A)
LocaTion oF proPERTY._ . o Cobner of HiTe Rd + ST RT. 245 ul, _
CONSTRUCTION DETAILS

CASING . Borehoie Diameter 7 % i |7 GROUT #
L Dizmatayr 5/ 6 in.  Lengin ] 2 1. Wall Thickness S R in. Matenai Gen) SEA L Yolume used /00

in. Length— &  Wall Thickness_—______ in. Method of instailatior The M ie,

Z Ciameter
Tuce: &Y Steel jCaIv % eve T Depth: olaced from, 4 & 3to. Sukfacc g ﬂ;
14N = 2 Y Zther = GRAVEL PéCK EIEIIEéF:clj)d 20 I
. T T & Maternal by A Velume sed.__~F0 A~
weins: = Threaded z Helded g\ Sciven. T other___ _ Metnod of insizliztion Pd ke :[ i
e Length _Type —Wall Thickness________ . Daoin: pizcen from 57 oo 45 i
SCREEN Pitless Device FAdaper — Preassembled unit
Type fwire wrapped, louverzd, etc.) MC_L Material L Use of Well Do MesTic
Lengh ) % Diametr__ 8% 0.0, n. ¥ Roary _Czhie Augered _ Driven —Dug T Other
Sat betwaen 48 % and A # St 085 Date oi Comoleton & = @ -
WELL LOG! WELL TEST
INOICATE CEPTH(S) AT WHICH WATER IS ENCOUNTERED.  Bailing — Pumping” ZOther ff[ [
Show coler, (exiure, hareness, and iormation: — ] Testrate /.5 gpm  Duration of test / rrs.
sanastone. shale, limeswcne, gravel, clay, sanc, ste. From To rawdown —_— 4.
1 . ' Measured tom: Z oo of easing  2ground fevel “Cther
Re C{ C L 4 ‘?L . ‘ O 7 Sialic Level (depth @ -=ter)‘__£f_L it Date: 55_*:7_,‘_?_
‘_&A /e Lg{ BE ci C fiA';l . _7 \-_‘U_ Quazlity (clear, cioudy, taste, cder) o Lt’. Al
Q hAve 3 / - 59 "{ARach a coov of the pumping test record, par section 1521.05, QRC)
Bive clAy 50 57 PUMP
d ‘ ‘ Type of pumg Su b_Ms.}-_Su_z"l yhe Capacity ) 3pm
Pump set &t i _ 4

Pump installed by
SKETCH SHOWING WELL LOCATION
Show distances well lies fromr numbered state highways,
1 street intersections, county roads, gle.

;
| N

i
! ST, RTT 245 W
W X wetl E
3
Q-
—
- - ¥
B KN A an__ - =
T i =@
- a9 .412) ’
¢ (R3¢, 0?‘9 s
"It aaduuonal space is neededﬁ-q‘amplele well l0g, use next cansecutively numbered form. I nereby cenity the information given is accurata and ccrect to the best of my knowledge.

DnﬂungFHDa:EﬁTQA)'“WE'LL DMJU.M’G Signed gMM Fatimg

Address_mﬂ_mi Date ?" &' ? 3 | : éa

e, ez lAJ e ST LLA evfy ay 43357 OOH Registration Number ./

- Completion & this form is required by section 1521.05, Ohio Aevised Code - file within 30 days after completion of drilling,

3 r r] '5 ORIGINAL COPY TO - ODNR, DIVISION OF WATER, 1935 FOUNTAIN SQ. DRIVE, COLS., OHIO 43224 J@f
\\ Blua ~ Customers copy Pink - Dnllafscopy Gmen - Local Haaith Depl. copy
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WELL LOG AND DRILLING REPORT

ate of Ohio

696647

St
DEPARTMENT OF NATURAL RESOURCES

Division of Water

Permit Number 50

TYPE OR USE PEN 1939 Fountain Square Drive
SELF-TRANSCRIBING Columbus, Ohio 43224 , .

PRESS HARD! {614} 265-6739 fle g g a7 T e .

COUNT m&‘m.k_ql‘_—_mwrusmp @&-QQW-‘ SECTION/LOT NO, 20
i IGIRCLE O

(_OWNER;:BUILDER L\QNU, —ﬁOUU\bLLM properTy anoress S dllo N PZ%

ME CR BOTH) 8 m ( [mmoF WELL LDCATION S )
LOGATION OF PROPERTY 5/ ‘L’ n. 5- L0, ey -ox St H‘; O (W, Ji

CONSTRUCTION DETAILS
CASING _, GROUT
Diameter :".—iél@lin. Length _ﬁ—g_ﬂ. Wall Thickness.s_bgi in.  Materal __%_Volume used Q- JQG{J !
Type: JSteel O Galv. —ZBVC O Other Method of installation —_{ 4
Joints: 3 Threaded O Weided -2 Solvent 2 Other Depth: placed from ftio
SCREEN Jéhd;__ GRAVEL PACI "d
Type (wire: wrapped, louvered, etc.) MatenaI L Material . Qﬁne used ‘C@_%lﬂm
Length . Diameter in.  Method of installation
Set betwean ft and f Sigt_.» (3?5 Depth: placed from Lo, Domd
~Hotary O Cable O Augered CDri ODug O Cther Pitless Dovice {q?ﬁapter 3 Preassembled unit
Date of completion S Bt Use of Wall JAVRe) \ﬂ:DtLL
PUMP WELL TEST
Type of pump - Capacity fc)_ gpm | Bailing O of Pumping O
Pump sel at "/O . f. | Testrate gpm Duration of 1est f nrs
P ———————
Pump installed by Y Drawdown al A
Measured from: O top of casing -TGround level O Cther
WELL o 7 R
. Static Level {depth to water| i ft  Date:
INCICATE DEPTH(S) AT WHICH WATER IS ENCOUNTERED. Quality (¢clear, cloudy, taste, sdor] CUenNxg .

Show colcr, texture, hordness, and formation; ’ ’ )
sandstone, shaie, limestone, gravel, ciay, sand, etc. Frem To (Atach a copy of the pumping test record, per 1521.05, ORC)

e Cloud on | 3t SKETCH SHOWING LOCATION

& 06 Shaw distances wetl lies from numbered

OO0 100 8mM

siate highways, street intersections, caunty roads, etc.

N

St (&l

S

" * it acditional #pace is Dumplatewalllog,m

DAILLING FIRM

. DNR 7802.88

ADDRESS YO _N

SIGNED gj\-llL y la v Hﬂk—*

' u?
O

CITY, STATE, ZiP

Completion of this foim is required by 1521.05, Ohio Revised Code - file within 30 days afler completion of drilling,

ORIGINAL COPY - ODNR, DIVISION OF WATER, 1939 FOUNTAIN SQ. DRIVE, COLS., OHIO 43224
Blua - Cussmer's Copy  Flnk - Drilew’s Copy  Graan - Local Haatth Dept. Copy

. 7]

OCH REGISTRATION NUMBER

2]

121



ONF 780292 YWELL LA AN UHILLING HEFUH (54478

TYPE OR USE PEN Chio Department of Natural Resources, Divison of Water .
SELF TRANSCRIBING 1939 Fountain Square Drive, Columbus, Ohio 43224 Phone (614) 265-6739 /3 b_-
PRESS HARD Permit Number
COUNTY MJ/W\/QMK./ TOWNSHIP )4:_,&»\_, SECTIONLOT No.

CIRCLE ONE)

OWNEMUtLDEH_ﬁMM&L_LKML_ PROPERTY ADDRESS_& J& for 2 £,
[CIACLE ONE CR ECTH) .

(ADDAESS OF WELL LQCATICN A]

LOCATION OF PROPERTY.

— 7 CONSTRUCTION DETAILS
CASING Borehote Diameter 7. _/%_ _n. GROUT

" F
e’
%, Diameter S i tengh_ K6 R wal ThicknessSERZ/ in. Mateﬁalm Volume ﬁec vy

ZDiameter . in. Length______#  Wall Thickness—_______ in. Method of instailation l\Z_F s

_ I = x ove T Depth: placed from Ko f/ to_‘ﬂé%d_{v i,
ype: gStee z = ZOther—_____ GRAVEL Z%SK (Fitter Pack) S =
= I T Material_272 (o2 ' .
Jorts: 'LThreaded T Weided Dsowent atenal— ) Volume used
Z Z Other . Methed of installation
Lirer: Length N Type Wali Thickness -.in, Dapth: placed from. f{; i to ?‘2 f1
SCREEN et ) Pitless Device ~ X Adapter = Preassembled unit
Type {wire wrapped, louverecd, etc.) Material PL}C’ .-— Use of Well &Mﬂxfi
Length #. Diagt;r in. Xpotary “Cable _Augered S Driven  Dug Z Other
Set between ___ R f. and ft,  Siot Date of Completion G 23 -G2
WELL LOG* WELL TEST
INDICATE DEPTH(S) AT WHICH WATER IS ENCOUNTERED. T Bailing- 2XPumping’ T Other_ .
Show color, texture, hardness, and formation: —————— Testrate S5+ gem  Duration of lest hrs.
sandstone, shaie, limestone, gravel, clay, sand, etc. I From To Drawdown "
/ ? g Measured from: top of casing  2Xground levei . Qther
7~ g
< T | Static Level {dentn to water} J_%} Date: m -
: g 2& Quality {clear, cloudy, taste, ador) o :
S \'L G &C’ 5/ “[Attach a copy of the pumping tesi record, per section 1521.05, ORC)
/ : —
& ERYAKSE; PUMP
| i i . [
& 53 43 Type of pumpfdatbgfzyée&égi/ Z__ Capacity /.2 AE gpm
: (2" 3 i 4 Pump set at p7A ft.
Sd & ; ! é Pump installed by 42, (R gan., o leee
! | ETCH SH WEZLL LQCATION
- : Show distances well lies fram numbered state highways,
street intersections, county roads, efc.
‘ 1 .
k%/,ou,z'- Lighé G.zz-52
7
S § 20
S Qs S/
G /|53
t - I"\ _‘A "" 4‘1 ‘:‘
R B
etk |

“If additional space is noedsd 1o complete well log, use noxl consacutively numbered Torm.

Drilling Fi 7_‘ L
Adards \r‘q‘f; U 'A. L{)
City, Stale'. ap /@'«Mﬂ)‘ddj %A (7[ 3 / / 9 OCH Registration Number 3 & 37

Con&lﬁn[d this form Is required by section 1521.05, Ohio Ravisad Coda - fila within 30 days after completion of driliing. %
ORIGINAL COPY TO - CDNR, DIVISION OF WATER, 1939 FOUNTAIN SQ. DRIVE, COLS., OHIO 43224
Blus - Customers copy Pink - Oriller's cogy Green - Local Meaith Dept. copy
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WELL LOG AND DRILLING REPORT 736385
TYPE OR USE PEN Ohio Department of Natural Resources, Divison of Water
SELF TRANSCRIBING 1839 Fountain Square Drive, Columbus, Ohio 43224 Phone (614) 265-6739
PAESS HARD Permit Number 1

conty___ ChaMPAIa N TOWNSHIP Salem } [secnopor No. | 3
;] ONE) , )
OWNE UILDEHHMM— pROPERTY ADDRESs. 7 743 McClaiA/ Rd
OME OA BOTH) (ADDRESS OF WELL LOCATICN A}

LocaTion oF PROPERTY_ Y4 My Mo FMeswonde Church Rd _an McClain Ad (Fastside)

CONSTRUCTION DETAILS
CASING v D Borehole Diameter___ 2 Y. in. (7 GROUT _m
T Dameter_ 5 22 ' Length_ /0P . wal Thickness_S 0 pRT Materia eal Voiume used__ 4 5 9
Z Diameter in. Length___ _ # Wall Thickness______ in. Method of instaliation Tredieg
N ] H 5 Depth: placed frorm Fo tlo_SvyrFaee ft.
Type: !_IStee! T"alv F'\.'C - .
3 & 2 EOther —_ GRAYEL PACI;( (Filter Pack) - ol
o I K1 x I Ma:eriaui’_k_t_LSﬁ_hﬁ_Volume used___ /.5 ( ,g__+
~oirts: ‘EThreadEd , Welded ZS:- vert EOther ___ Method of installation.____ Poured
Liner: Length Type Wak Thickness_______in. Depth; piacedfrom___ /0% = a4 w__ &2 = &
SCREEN Phless Device i# Adapter T Preagsembled unit
Type {wire wrapped, louvered, elc.) SteTfed Meeia  PUC  Useotwen_ Dotestic S FarM
Length 8 f. Diameter_8 %2, 0,0, in. P{Roary [JCable "Augered_ ' Driven T Dug " Ofher
Set between _92 f.and__JAF % Siot +0FS  DateofCompletion ¥ ~-36~%/
WELL LOG* _ WELL TEST
INDICATE DEPTH(S) AT WHICH WATER 1S ENCOUNTERED. O Baifing ] Pumping” Eother_ Hivy
Show color, texture, herdness, and formation: Test rate gpm  Duration of test / hrs.
sandstone, shale, limestone, gravel, clay, sand, etc. From Ta Drawdown et fi
p e & Q_{_ ray 1,1 a ? Measured from: Jtopofcasing  Hgraund level *Other

Static Level (depthtowatery . 70 . Date: j'_j_c_ﬁ__
7 P4y Quality (clear. cloudy, taste, odor) _ _ CL &gk

Gravely ﬁiA y

Frave L - R e, CI 94{ | /6% *(Attach & copy of the pumping test record, per section 1521.05, OAC)
| — PUMP_
Type of pump SohrMevs hle Capacity /g gpm
J Pump set at Ga f.

l L SKETCH SHOWING WELL LOCATION
i Show distances weil lies fram numbered state highways,
street intersections, county roads, etc.

N

I

-

-3
\STI RT" 68
McCla
ST Dol
z 4
o\’
(
m

o ; MeponTe Chorcl Rd

*If additional space is needed to complate well log, use nen cnnsacu:vely numbered form. EDNA 780290
Dnm,,gpm_Eﬁ-Rﬂ-’ We/ L_DPIILLMQ Simed_wxj .
wao_2Ea0 N RT L8 oe___ 74~/ i
iy, sute, zin it s T4 ba\pT\{ OH 43357 oonregswsson numser 21 -+
Completion of this form is required by saction 1521,05, Ohie Fevised Code - fila within 30 days ater complation of driling, m

ORIGINAL COPY TO - ODNR, DIVISION OF WATER, 1939 FOUNTAIN SQ. DRIVE, COLS., OHIO 43224
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WELL LOG AND DRILLING REPORT
State ‘of Chio 6 8 5 5 4 2

DEPARTMENT OF NATURAL RESOURCES
: Division of Water

TYPE OR UISE PEN 1939 Fountain Square Drive
SELF-TRANSCRIBING Columbus. Ohio 43224
PRESS HARD! Glumius, Chio ' Permit Number
COUNTY C’#ﬁMPA (G A TownsHie__SAL E - SECTION OF TOWNSHIP FO
ownen_DETwW i EL FARMS  propertvaooress W, bisze7y  D#H.
LOGATION OF PROPERTY __=d @ H 4 'S a57 37 7. 5867
. BAILING OR PUMPING TEST
CONSTRUCTION DETAILS A- f a (spesity one by circing)
CASING WELL TEST
{
Casing Diameter g in.  Length of Casing #7 t | Testrate_ 7©0 -7~ ¢pm  Duration of tesl / /-1 hes.
Type: 01 Steel O Galv. PVC O Cther Drawdown (water ievel vuring pumping) o 2l i
Joints: O Threaded O Weiged ﬂ’Solvent O Cther M dfron O top of casing ,ﬁ(gmund level O Other
SCREEN Static Level (depthtowater)_ 77t Dae? f2 -&P
Type (wire wrapped, louvered, etc] _ S€a T Material ¥ Quality {clear, cloudy, laste, oder) CLERrRR
Length Vi ﬁ ft . Diameter = in | PUMP .
Set between 32 foand S/ £ so_.o8s Type of pump Capacity gpm
GROUT . Pump set at 3
Material GLRACE L ~ Volume used | Pumginstalled by
Methed of instailation Sped&E e Pitless Device U Adapter O Preassemblec unit
Degth: placed from &3 # t 4 7 i |useatwen_ L EL (AT
k/ﬂotary 0 Cable O Augered O Driven O Dug O Cther
WELL LOG* SKETCH SHOWING LOCATION
Shaw color, texture, hardness, and formation: From To Shovy distances well lies from numbered
sadstone, shale, limestone, gravel, clay, sand Slate highways, street intersections, county roads, etc.
“TOF  Sosu o 4t N
CRALUEL & |57

o 7

Sr' ﬂ?l

7.

* il addtional space is needad to complete wed g, use naxi consecutively numbered form.

DRILLING FI __% W-CZ_/ M - IGNED
Aonnssz ™ g¥ref 9, R 485 ::TE - —/3 - F5 N
crry, state ze__ W ,'M ) Yol 9/.3_35', 7 ODH REGISTRATION NUIMBER 9[/ . ,Uf-\

Completion of this form is required by 1521.05, Ohio Revised Code - file within 30 days ahier completion of driling. )'ﬁh
ORIGINAL COPY - ODNR, DIVISION OF WATER, 1939 FOUNTAIN $Q. DRIVE, COLS., OHIO 43224/ =
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WELL LOUG AND DRILLING REPORT
COhio Department of Natural Resources, Divison of Water
1939 Fountain Square Drive, Columbus, Ohio 43224 Phone (614) 265-6739

TYPE OR USE PEN
SELF TRANSCRIBING
PRESS HARD

7438317

Permit Number

Lot

COUNWM TOWNSHIP

OWNER/BUILDEH_%—M:L&_

PROPERTY ADDRESS

éECTIO?LOT No.
ONE}

(ADDHESS OF WELL LOCATION &)

LOCATION OF PROPERTY. ﬁ £7 ‘.fO 2 A’ %{ & Y 3357
CONSTRUCTION DETAIL
CASING Borehole Diameter__». GROUT
& Diameter, in. Length______ ft Wall Thndcness ¥ in. Matena Voiume used _
2 Diamedler. in. Length ft.  Wall Thickness. in. Method of instaliation
Tvoe: ES . @ mF‘VC @ Depth: placedfrom .~ f. to =
ype:  pStes a @ Ether GRAVEL PACK (Filter Pack)
. K1} i @ ] Materiat Volume ysed
Joints: anreaded @ Welded zSoh.rent EOther  Meihod of instaliation ]
Liner: Length Type Wall Thickness . _in. Depth: placed from f. to I
SCREEN Pitless Device = Adapter T Preassembled unit
Type {wire wrapped, louvered, efc.) Material Use of Weil
Length ft.  Diameter in. [ Rotary Egble - D Augered T Driven £ Dug Z Other -
Set between fl._and ft.  Slot Date of Compietion Z—
WELL LOG” L TEST
INDICATE DEPTH{S) AT WHICH WATER IS ENCOUNTERED. gfémng ) 2 Pumping” = Other ]
Show color, texture, hardness, and formation; : Test rate__ & gpm  Duration of test___/ &, hrs
sandstone, shale, limestone, gravel, clay, sand, =tc. | From ] To Drawdown & 7 .
Jff J% e ) ‘) 2 | Measured from: Z?ép of ¢asing Ciground level ZOther _
> 1 Pl -1 Static Levei (depth to water) #. Date:
Az-“‘/ oL '@ | 2 ] o0 ! quali ioudy, taste, odor)
M‘M@—lﬁﬁé *(Attach a copy of the pumping test record. per section 1521.05, ORC)
| ‘ PUMP
J f Type of pump Capacity _gpT
\ T Pump set at_ h&
: : | Pump installed by
-~
—&—M J,— . Show distances well lies from numbered state highways,

streel intargections, county roads, elc.

\ W‘mw// )
=z

w E
Tt ( . J
[ 'AL"i e n
SV ST I ‘ |
Ll ’ : 1 oy kil T
YT ]
70 i d S Lo I S
I addtional space is needacl 1o complate wol.l selmext consgcutively numberad form. DNR 7802.50
- Signed /Q ryryw; /,!A.J
Oute mfzww,
QODH Reagi an Nurnber

Compietion of this lorm is required by section 1521.05, Ohio Revised Code - fila within 30 days atler completion of drilling.
ORIGINAL COPY TO - ODNR, DIVISION OF WATER, 1939 FOUNTAIN SQ. DRIVE, COLS., CHIO 43224
Hie - Customer's cagy Pink - Driller's copy Gimen - Local Haahh DegL. copy

0.
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WELL LOG AND DRILLING REPORT
State of Ohio 685541

DEPARTMENT OF NATURAL RESQURCES
Division of Water

ég:%m 1839 Fountain Square Drive
PRESS HARD! Columbus, Ohio 43224 Permit Number
comnty CHEMPA) G TownsHP_ SZ L E N . SECTION OF TOWNSHP __ o453
owver_ DETWILEE FALMS PROPERTY ADDRESS _ L0, L1 BELTY , o
LOCATION OF PROPERTY . _TOM 'S TYr9 UPLPEX VALEY LK,
BAILING OR PUMPING TEST
CONSTRUCTION DETAILS G OR PUMPINe
CASING WELL TEST
CasingDiameter = - in lengihciCasing 7/ % ? ft | Testrate 200 7~ gpm  Duration of lest {A nrs.
Type. O Seel O Gav. Pvc o Omer Deawdown (water ievel during pumping)____ = i
Joirts: O Threaded O Weided Measured from: [ top of casing ground ievel O Other
SCREEN Static Level {depth 10 water| L2 1 Date Doy -2%
Type [wire wrapped, louvered, et S {7 Material P/ Quaity (cieas, cloudy, taste, odor] _ FLEAAL
Length F32 R Diamewer_ & in | pump
Set batween i) é ft and y ? f Slot&_ Type af pump Capacity gpm
GROUT Pump set at ft
Material (GAAVEL 5 CT7 1 1 E voume wed_ [ Pumpinstalied by
Method of installation SHoCEL Pitless Device O Agapler C Preassembled unit
Depth:  placed from i i | use ot Wen _ﬁ@m
O Rotary O Cable O Augered O Driven CDuw OCther .. . |
WELL LOG* SKETCH SHOWING LOCATION
Show color, texture, hardness, and formation: From To Show distances we!! lizs from mumbered
sandstone, shale, imesione, graved, clay, sand state highways, street intersections, county roads, &:c.
To¥ _Se.l o |« n N
GRAVE vl v
S
~o
-
W
YPPER DPLLEY £
X el
nwmmsmabmwmmmmwmm DNR 7802.88
DRILLING FiRm Ator) Ll Q__L . SIGNED . é‘&«/
ADDRESS Yor M. pt. 68 DATE 713 &3
e, st ze_ (W LIBE fﬂ? : OH‘~ #3357 oom REGISTRATION NUMBER ___ ¥27/
=

Completion of this form ks required by 1521.05, Ohio Revisad Code - fle within 30 days after completion of driling.
ORIGINAL COPY - ODNR, DIVISION OF WATER, 1939 FOUNTAIN SQ. DRIVE. COLS.. OHIO 43224 --&8-
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County Permit No. WELL LOG AND DRILLING REPORT

State of Ohio

NO CARBCON FPAPER DEPARTMENT OF NATURAL HESOURCES 5 3 9 3 8 8
Division of Water

NECESSARY - Fountain Square
SELF-TRANSCRIBING Columbus, Ohio 43224

'd . I's 3 5"“‘
COUNTY TOWNSHIP SECTION OF TOWNSHIP
SWNER /M &“"/'_/ﬂéﬁh__aoonsss_lbfq. 7 émﬂ f«.ﬂ:

-OCATION OF PROPERTY

CONSTRUCTION DETAILS BAILING OR PUMPING TEST
Ta4ting diameter_igL_ Length of casing 5 7 Test rate / A gpm Ouration of test ’f/k hrs
Tyl:e of screen Length of screen — Drawc!own___?_‘é_:_ it Date _7/1 5_—/5:’ &)
Type cof pump Static leve! (depth tn water) /2’ 7 I
Cazacity of pump Qualivy (clear, cloudy, taste, gdor)

Depth of pump setting

Date of completion Pumg installed by

WELL LOG=* SKETCH SHOWING LOCATION

Formations: sandstone. shale, - Locate in reference to riumbered
{imestone. gravel, clay state ighways, Street intersections, county roads, €tc.

clary cr | fg7h N
va/(%m = | o
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WELL LOG AND DRILLING REPORT 733074

TYPE OR USE PEN Ohio Department of Natural Resources. Divison of Water
SELF TRANSCRIBING 1939 Fountain Square Drive, Columbus, Chio 43224 Phene (614) 265-5739
PRESS HARD Permit Number _HZE

CouNTY_( ARt o 8 ¢ TOWNSHIP %Mﬂm ) SECTIONLOT No. _ " )
' Y. {CIRCLE ONE}
UILDEH b F , PROPERTY ACDRESS W
"SWICLE ONE OF BOTH) 27 (ADDRESS OF WELL LOCATE -

&
. y . p .
LOCATION OF PROPERTY_/ & A i e (o _/ et oy (o dttn s orrare Ll (47 Sik,

£/ CCNS RUCTION DETAILS

CASING ¢  Borenole Diameter _/_ZF_ in. GRoUT
T Ciameter, in.  Length _ﬁ’é #,  Wall Thickness e in. Matsial &&ﬂdg,qé Valume used éé?&g,/

in
= Crameter in. tength_______#  wallThickness_______in. Metod of installation /
3 K] T Depth: placed from_.,
Tves:  gpStesl A &3;\"0 ZOther — . GRAVEL PACK (Fier Pa
el rThreaded E Weldea Soalvent "_j Mawna%@wmme usedwd%gﬁ,__
z Z z ZCther ——— — Methog of ingtailation At gl
Liner: Length Type Wall Thickness_.______in. Deptn: placed fro
SCREEN Pitless Device ,H Adapter Preassemhled unit
Type (wire wrapped, louverad. efc.) m. Malerial ,/_7/_@__ Use of WE”__Q:mLJ Fros
Length Jvi 4 f. Dlammer__i_g,_c_/_’?___ in. #iRatary TCable TAugered T Driven JDug _Other____
Set batween G4 # and h. Sl i S Date of Completion R b
WELL LOG* WELL TEST
INGICATE DEFPTHS) AT WHICH WATER |15 ENCOUNTERED. - Bajing .E Pymping” /?O‘ther_( 72 ‘C‘- ) .
Show color, texture, hardness, and tormation: ————————— Testrate - gpm  Duration of test hrs,
sandstone, shale, limestone, gravel, clay, sang, ete. " From | To Orawdown ﬁ‘

m c&u l 2 \ / Z Measured from:  top of easing z’éround lavel ZCther oy
é‘: i . Static Level (depth to water) . 22 . Dater_ “Z=s z

AM : S/'f?ﬂ//é(f w] ;7 | ’i‘f Czlity (clear, cioudy, taste, odor)._@éd(_/___—__

Ml clay |

! 'Z/f? .‘ y? *{Aftach a capy of the pumping test record, per seciion 1521.05, ORC)

P ruiai ik 7% o -
‘ Type oi pumMamciw LY, gpm
i { —|Fump set at_ Jo #,
Purrp installed by

]
Show distances weil lies from numbered state highways,
street intersections, county roads, ete,

N

&

N
IL Wd:i
4

W addional space & needed o complere wall 16, ively rumbared karm. 6}[‘0 - DNF 780290 :
o St PPy e

Date "f"j/ ‘ ’

OOH Registration Number— #'5{/ - - l
Gompiation of tyé form is required by section 1521.05, Ohio Flevised Cods - file within 30 days after completion of drilling. /&,’ !
ORIGINAL COPY TO - ODNR, DIVISION QF WATER, 1939 FOUNTAIN SQ. DRIVE, COLS., OHIO 43224 i

Blue - Cumomars cogy Pink - Diiller's copy  Green - Local Health Deot. enov-
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WELL LOG AND DRILLING REPORT

Ohio Department of Natural Resources, Divison of Water

136423

TYPE OR USE PEN
SELF TRANSCRIBING 1939 Fountain Square Drive, Columbus, Ohio 43224 Phone (614) 265-673%
PRESS HARD Permit Number __/ O &
Fi d
cownry__ ChaMPsai <M/ Townse__ /[AAk K180 CTIORA OT No.__ 29O
7 E)

{ADDRESS OF WELL LOCATION A)

@Bumoen JeFF+ HAY'EM HetenTrouT  propenty aooress_ 58/ 2 Covuclhiman R4

l [y
LOCATION OF PROPERTY 1 LL d Cau Y ,
: CONSTRUCTION DETAILS i
CASING 7w ,© - Borehole Diameter_,ili_ in. 7 GROUT &
@ Diameter_ S5 2 "in. Lengtn__ & O 1 wan Tickress §9 8 1 Ty Matera_Bed) SCeAL  voumeused 75
[ Diameter in. Length ft.  Wall Thickness; in. Method of instaliation Thrhemie .
S S w‘bvc Depih: placed fro ] ft. 1o 20 ft.
ype:  gSteel v g EiOther GRAVEL PACK (fF'me&r' Pack)dz 0- 55 NATive CuTim g3
6] 5 a Material_G b | AN Volume used Ja g A L
ints. |
Joints K Threaded & Welded g!olvem ZOther Mettiod of instaliation Poured
Liner: Length Type Wall Thickness in. Depth: placed fram TE ft. 1o ¢ 0 ft.
SCREEN Pitlesa Device X adapter [J Preassernbled unit
Type {wire wrapped, louvered, etc.) Matarial _&L____ Use of Well Dorestic
Length v #.  Diameter “wab. in. MRotary OCable [CAugered (I Driven [TDug O Other
Setbetwsen 0 & # and LO % St 20 FS5 _ Daeof Compieton  F-/FT -2/
WELL L _WELL TEST
INDICATE DEPTH(S) AT WHICH WATER [S ENCOUNTERED. O] Bailing [ Pumping” xotmer _H [
Show color, lexture, hardness, and formation: Test rate l & gem  Duration of test / hrs.
sandstone, shale, limestone, gravel, clay, sand, &lc. | From Ta Drawdawn o "
RC J d La y I o ‘ & | Measured trom: Ctop ofeasing  Klground level DOiher___I_
t Stafic Level {depth to water) 42  # vate 8-1%-97
Co AvSe G-hA uel F .0 Quality {clear, cloudy, taste, ador) Clep
*{Attach a copy of the pumping test record, per section 1521.05, ORC)
PUMP_
Type ot pump Mersible capaciy /e gpm
Pump set at__ HE ft.
Pump instalied b HeMeowwner
Show distances well lies from numbered state highways,
street intersections, county roads, &lc. )
N
- l/ H.' ebl
S
G
Couvchaman Rd.
e
— w 2 E
]
~
R el |
il <
\®]
[ RO
v bk t d
. S
i additional space is needed 10, complete well log, use next conseculively numbered famm. DNR 7802.90
08 g Mopced oo p i
Drilling Fi W ki Signed

9?00 AN R LS

EDam 9"2.(1-?!

oy s, zp_ 1AV e 8T ['henTy off Y3357

o1

QODH Ragistration Number

Completion of this torm is required by section 1521.05, Chio Revised Code - file within 30 days after compietion of drilling.
ORIGINAL COPY TO - ODNR, DIVISION OF WATER, 1839 FOUNTAIN SQ. DRIVE, COLS., OHIO 43224

Biue - Customen's copy Pink - Diiller's copy Green - Local Haalth Dept. copy
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WELL LOG AND DRILLING REPORT

State of Ohio

NO CARBON PAPER

DEPARTMENT OF NATURAL RESOURCES

644028

NECESSARY - Division of Water
Fountain Square
SELF-TRANSCRIBING Columbus, Ohuo 43224

COUNTY

‘ L
TOWNSHIP— =24 \ € ry

SECTION OF TOWNSHIP ‘3 é

) "
MacO ?'L\E(’

OWNER EQ_\’: m S
L.LOCATION OF PROPERTY SGwm €

ADDRESS___é’ 5‘01 U gggz u G “gr Pl-'kﬁ (&Ig ST
L Gr‘}¥30

CONSTHRUCTION DETAILS

BA OR PUMPING TERT f N
lL[Iszchifv ans by circliagl Q.\E)

i N ; ] -
Casing diameter L Ibd- PUL Length of casing ‘}”_5‘ Test rate jb gpm Duration of test___L____, hro
- - i — m i
Tvpe of screen U [a) S }crLength of screen __L Drawdown ft Dare_s_cl.y_&;.lﬂﬂ
— Q! .

Type of pump Suatic level (depth w0 water)

Capacity of pump Quality (clear, cloudy, taste, odor) C je a7

Dapth of pump satting
— Pl b ek

Date of completion Pump installed by (%) 1h La hin
WELL LOG* SKETCH SHOWING LOCATION

Formations: sandstone, shale, ¢ T Locate in reference to humbered
limestonse, gravel. clay fom ¢ state highways, street intersegtions, county roads, atc.
avrave AR S N

L

DRILLING FIRM EQ+0h (A)f l/ DQ\//JID

oIMRT. B Liober

ADDRESS

ADICIMAL £ADY - ANNR NIVISION OF WATER . FOUNTAIN SQ., COLS. 0R10 43224

130



TYPE OR USE PEN
SELF-TRANSCHIBING
PRESS HARD!

cownry _CHamea 16/ TOWNSHIP

sarLem

— WELL LOG AND DRILLING REPORT

State ‘of Ohio '
DEPARTMENT OF NATURAL RESQURCES
Division of Water
1939 Fountain Square Drive
Columbus, Ohio 43224

690178

Permit Number ______

SECTION OF TOWNSHIP. _ad &

owner _IMPARMIN e d  CopsT, PROFERTY ADDRESS UEARHY &
LOCATION OF PROPERTY b1a9g W. Kawpey RD.

BAILING OR PUMPING TEST

CONSTRUCTION DETAILS 33 ispecify one by circiing)

CASING \ WELL TEST .
Casing Diameter 5 Y in. Length ¢ Casing 43— Tt | Testrale [ gpm Duration of test { o
Type: O Steel 0 Gaiv. PVC U Other Drawdown (water level during pumping) fL
Joints: O Threaded O Welded “J{ Soivent Ci Other Measured from: O top of casing  Plground leve! O Other | i
SCREEN Static Level (depth 10 water] ft  Date: M=}F -
Type jwire wrapped, louvered, etc) _ S TTELD  Materal e Quality (clear, cloudy, taste, odor} CreA L :
Length 2, R Diameter_ S5 ' 68, in. § pPUMP
Set between 63 ftand_ b5 t Skt TypeofpumpM_Capacﬂy /2 _f9  _gm
GROUT Purmp set at ft
Material BensEAL Volume used__ | D &= Pump instalied by EH'TGP PumP SRUC,
Method of installation TEEMI £ Pitless Device O Preassembled unit
Depth: placed from e} R 35 # fuseotwen __ Oam ESTC

){ Sotary [ Cable O Augered O Driven O Dug O Other

WELL LOG*

SKETCH SHOWING LOCATION

Show color, texture, hardness, and formaition:

Show distances wedl lies from numberad

sandstone, shale, limestone, gravel, clay, sind From To state highways, street imersections, county roads, elc.
RED _Cuny o s N
sppp £ GRAVEL 5 Ly

/ <7. RT.4&

S

* ¥ additional space is needed t complate wall log, USe next consecutively numbered form.

DRILLING FIRM

ADDRESS M‘?

DNR 7302.88

smw_éﬁw

DATE O3y~ £§ 1€

orv.stareze W, LIGEETY o, #3357

Complation of this fom s required by 1521.05, Ohio Revised Code - file within 30 days after compiletion of driling.

ADICINAT CADY - ARAD MIVISIMAL A WATED

ODH REGISTRATION Numser __ 7/ N
A

dian FAIIRMTAILM /A e A O Adllss shan s

- e,
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WELL LOG AND DRILLING REPORT 7142784

TYPE QR USE PEN Ohio Department of Natural Resources, Divison of Water
SELF TRANSCRIBING 1939 Fountain Square Drive, Columbus, Ohic 43224 Phone (614) 265-6739
PRESS HARD Permit Number __/ 8./
county__ChamPa g A TowNsHP__ S A Le M OT No. |8
ACLE ONE)
UILDEH _EIJ_C.K J‘: Glovia DAaurs PROPERTY ADcREss L 4 O
. e (ADDRESS OF WELL LOCAWGYA]
LOCATION OF PROPERTY 'f2 QN Rd,
CONSTRUCTION DETAILS k
CASING = P Barehole Diameter__ 2 ¥/ _in. GROUT
S] Dlamater_,..i /& O in. Length P 3t wal Thickness S_D A 7rn Material _£3§ AsSeq L — Volume used _150
&7 Diameter___ in. length______ f. Wall Thickness in. Method of installaticn___ T b& A4 M i@
n 7] - K1] Depth: placed from Eo tw Sub Face®
: i . v :
Tree: gSteel  glEv P mother . GRAVEL PACK (Fiter Pack) o
a 5y @ Material Bk ITI SAN 9 volume USEGM_L___- _
ints: : I —
Joints: - Thieaded ) Welded ;‘5‘, Ve moter ____ Method ofinstaiiation___Pached
Liner: Lencth Type Wall Thickness______in. Depth: placed from 93 o & € .
SCREEN Pitless Device X Adapter Tl Preassembied unit
Type (wire wrapoed, louvered, etc.) SLO]TE J Material PVC Use of Well by
Length .1___ﬂ. Diameter____& a1 D4 in WAotary [Cable CAugered Ol Driven TDug 3 Other
Sotbeween_ . 91 and___ 2 3  # Siot_:OB.A _ Dateof Completion a2~ 5-92/7
WELL LOG* WELL TEST
INDOIHCATE DEPTH{S) AT WHICH WATER 15 ENCOUNTEREL. 0 Bailing 0 Pumoing” ’S Cther E [E
Show color, texturs, hardness, and formation: 7 Testrate 5 gpm  Duration of test ] hrs.
sandstone, shale, limestone, gravel, clay. sand, etc. | From i Ta Drawdown —— i,
8 ¢ . i A T 3) Measured from:  C top of casing Z&ground level TOther
Static Level (depth 1o water) _2 o __f. Date: _Z A5 - P
St‘l N CI- t G ravefl \3 { [ A 5 Quality {clear, cloudy, 1aste, odor)___ C hed b
B LL‘ e © LA ‘_"L é’ 5 8 é “{Attach a copy of the pumping test record, per section 1521.05, ORC)
_Sand +Grauel 8o T’ 23 PUMP
Type of purnp SokMersible & Capacity s gpm
Pump set at__ 5 R.
Pumpinstalled by £ ATas) e bl + Pom P
T Show distances well liez from numbered state highways,
streel interseciions, county roads, &lc.
N

oo ~o
< o
=
o 2 =
CIe <
W “"E* H&HA!H_Rd': Fe
¥ A '_} v
. Well =
£
T o b
‘ s .
DMA 7802.90
Date J 2~ 5- - ? ! _
OOH Registration Number— 2 1 '_7<e
olmisforrmsraqunmdbyaacﬂmﬁm 05, Ohia Aevised Code - file within 30 days afler completion of drilling. A’

Complstion
QRIGINAL COPY TO - ODNR, DIVISION OF WATER, 1939 FOUNTAIN SQ. DRIVE, COLS., OHIO 43224 e~

Bire « Customers crwver Pink - Drillars crww flrman - | ~—sl Lasbh Mard s
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WELL LCG AND DRILLING REPORT 67 02R5

State of Ohie
NO CARBON PAPER DEPARTMENT OF NATURAL RESOURCES
NECESSARY — Division of Water
SELF-TRANSCRIEING Fountain Square
- Columbus, Ohia 43224 o b.tb Q 7 D

v

couurv_"i}gr:\?h_el‘ﬂ ‘\ TOWNSHIP S Cilo. X~ SECTION OF TOWNSHIP,
OWNER _Re&'f:fs‘ Q‘;’U_Sf ADDRESS ‘-Hé Z.gﬁl ,&vf ’Uv‘hg '\9’ OH 2 EEO?{

LOCATION OF PROPERTY 39&\‘5 wﬂkk -?-.\'93? KﬂhAQ "i" KL‘r\C}S Cree K Rd

CONSTRUCTION DETAILS BAILING OR 5‘33'.5,'!'55..“’@&)
Casing dimtam Langth of casing__‘zs- Test rata_&u_ gpm Duration of test___L,__hrs
Type of screen —— Length of screen — Drawdawn ._-3_.0..— ft Date
Type of pump - Static level {depth to water) 38 ft
Capacity of pump - Quality (clear, cloudy. taste, odor) C ] :Cl r—
Depth of pump setting 7-_‘;- 7
Date of completion 7/}3/87 Pumnp installed by e
Rotary 2 or Cable [ s -
"WELL LOG* SKETCH SHOWING LOCATION
Fom?ations: sandstona, shale, Froen ’ Ta ‘ Locate in re?ference to numbered
limestone, gravel, clay state highways, street intersections, county roads, etc.

Tople.'/ on i * - N
6»*&?!&@0/1”5 / v

c.Ja/); &7 & O
g ra ve | co | &3
) tson &3 |jeo0

* i additional space Is needed Lo camplete well g, uss next consecutively numbered form. *

oriLiva Fu _Eals 1 B et} )% Ro-<REGISTRATION NUMBER Y § mrs_w#ﬂ'
aponsss £40) NIRT: ©8, West Liberh10H sianen
Zla

Gompletion of this form is required by 1521.05, Chio Revised Code - file within 30 days aft
WHITE ORIGINAL COPY - ODNR, DIVISION OF WATER, FOUNTAIN SQ., COLS., OHIQ 43224 / Biue - Customer's Copy J Pink - Driller's Copy ¢ Green - Local Health Dept. Copy

208
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WELL LOG AND DRILLING REPORT 714199

TYPE OR USE PEN Ohio Department of Natural Resources, Divison of Water
SELF TRANSCRIBING 1939 Fountain Sguare Drive, Columbus, Ohia 43224 Phone {614) 265-6739 2
PRESS HARD Permit Number_ ) 0
COUNTY C H Brmy D T ] Q b))  TownsHiP S A ] Emn SECTIONLOT No.

{CIACLE ONE;}

OWNEFUBUILDEH;LLLE_L_ qM%mOPEH’W ADDHESS} éé o /
{ADDRESS OF WELL JOGATION &)

LOGATION OF PROPERTY__ L 1 Ter 5[(‘176}\) ot '}rﬁﬁl’h RKLJ-_S//? ,E'L, ﬁcﬂ

™ rL CONSTRUCTION DETAILS

CASING Borehole Diameter__{ ~ ¢ % — GROUT
i Diameter. 5 in. Length R Wail Thlckness Zﬂ 2 in. Malenamvmume used - —_—
Z Diameter in. Length . Wall Thickness___.____ In. Method of installation £ 2
al ar F ET} Depth: placed from . to ft.
Type: gSteel  gla 2PYC atner GRAVEL PACK (Fitter Pack)
‘ I T T T Material Veolume used -
Joints: . Threaded = Weilded @Soivent 3 Other Method of instaitation
Liner: Length Type_ Wall Thickness —_in. Depth: placed from ft. fo he
SCREEN Pltiess Device Z Adapter £} Preassembled unit
Type |wire wrapped, louvered, etc.) . _ . Material Use of Well
Lengih ft.  Diameter in. otary iCable T Augered T Driven T Dug TOther.
Setbetween______ R and___________ft. Siot Date of Completion Z - fon
WELL LOG" WELL TEST
INDICATE DEPTH(S) AT WHICH WATER 1S ENCOUNTERED. [ Bailing — Pumping® T Other.
Show color, texture, hardness, and formation: : Test rate / Q gpm  Duration of test __hrs
sandstone, shale, limestone, gravel, ¢lay, sand, etg. | From | To Drawdown f
C l ﬂ L l O :?S Measured from: = top of casing @g?fund level :Oihi:/r_‘___..
1‘ e Static tevel (depth o water)__é_%g ft. Date: _é"_&zﬁ
G AU EY ‘ S °5 Quality (clear, cioudy, 1aste, odor) cl=kk
< P E? (f, ) | "{atiach a copy of the pumping test record, per section 1521.05, ORC)
Umn Chavee (o 25 BUMP
SINGT Grapel 239 [weoinm capscry
} Pump set at fi.

Pump instailed by

Y

Show distances well lies from numbered state nighways,
street intersections, county roads, efc.

f/\/;EZL . /_S "P?:'I Drr

*It acdidonal space is 1o corppleta well fog, use

S
ively numbered form. % DNR 7802.80
Drilling Fi Signad // % _é? @t}"

psdess. S 2/ T Hr PR owe___ =2/ "9 O

City, State, ZpMMM_féQO_Z._ ODH Registration Number ? / / .y

Completion of this torm is required by section 1521.05, Chie Rovised Cods - fis within 30 days after completion of drilling.
ORIGINAL COPY TO - ODNR, DIVISION OF WATER, 1939 FOUNTAIN SQ. DRIVE, COLS,, OHIO 43224

Ahua - Customers coov Pink - Drilars coov Gmen - Local Handth Dot coov
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WELL DG AND D. LLINGF. .PORT

State of Ohio

6384474

DEPARTMENT OF NATURAL RESOURCES

Division of Water
1839 Fountain Square Drive
Columbus, Ohio 43224
(614) 265-6739

: TOWNSHIP ‘ML

PROPERTY ADDRESS {22

TYPE OR USE PEN
SELF-TARANSCRIBING
PRESS HARD!

o4
COUNTY _e_«a%
- A
WNERDBUILDER
(GIRCLEDNE OR BOTH]
LOCATION OF PROPERTY

Permil Number

(69

SECTION)OT NG, CoanTooae L
= S remerrong ‘ /

(ADDRESS OF WELL LOCATIONA }

CONSTRUCTION DETAILS

CASIMNG GROUT
Diamaeter % Len ﬂn Wall Thickness .. in.  Materia! ‘ Valume used
Typs:  ZStgel v, . OPVC O Cther ‘Method of installztion
Joints:  C Threaded E)ﬁé{ed 3 Solvent T Cher Depth:  piaced from fl.te fL
SCREEM GRAVE! PACK
Type (wire wrapped, louvered, elc } Material Materiai Volume used
Length . Diameler in.  Method of instafiation
Set between it and it Siot Depth: placed from fito A
4 Aotary able D Augered ODriven ODug G Other Pltlass Davice Z Adapter O Preassembled unit
Date of completion Use of Well
PUMP WELL TEST
Type of pump Capacity gpm | Bailing éfcr Pumping O
Pump sel at it | Testrate I gpm  Duration of tes| _.___‘2"_*?1 5.
Pump installed by Crawdown 3 k.
WELL LOG* Measuced from: Dtﬁfrcasing O ground level T Chher
— Static Level {depth to waler) % Date
INDICATE CEPTH{S) AT WHICH WATER IS ENCOUNTERED. Quality (clear, cloudy, taste, odor] ot
Show color, texture, nardness, and formation: : !
sandstone, shale, imestone, gravel, clay, sand, efc. From To {Attlach a copy of the pumping test record, per 1521.05, ORC) ‘
P ch 6 * SKETCH SHOWING LOCATION
A‘Q/{ 6 ) Show distances well lies from numbered
_%34 state highways, stréel imersections, county roads, ele.
S SRR VTS| N
oL | S/
G aze gt Yorrznel ¢ | 3 7
e ya ?(-a_,:_c»c

Lt T B

N - E

S

% additional spaca @ neadad ko completa well DNR 7802.88
DRILLING FIRM SIGNED %—« 7

ADDRESS DATE __ [/ O ,/ Z !A’ =7

CITY, STATE, ZIP ODOH REGISTRATION NUMEER VA Y- _

Comglation of this form is required by 1521.05, Ohio Revised Code - file within 30 days 2fter complalion of drilling.

ORIGINAL COPY - ODNR, DIVISION OF WATER, 1939 FOUNTAIN SQ. DRIVE, COLS.. OHID 43224
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WELL LOG AND DRILLING REPORT
te of Ohio 703920

Sta
DEPARTMENT OF NATURAL RESOURCES
Division of Water

TYPE OR USE PEN 1939 Fountain Square Drive Permit Number 32
SELF-TRANSCRIBING Columbus, Ohio 43224
PRESS HARD! (614} 265-6739
county _C hAaM Pat q 7 TOWNSHIP SALe M —&ecTionjor No. _J___
’ ONE)
OWNERBUILDER HenNAe fé @JJVQS PROPERTY ADDRESS _ 85 ¢ LIPP;JV C.OTT Ad
[ADDRESS QF WELL LOCATION 4 }

|CIRCLE ONE CR HOTH}

LocaTion oF proPerTy _ ok Ale kb 4 F L;P_Pe IV(,’rJTr'f‘ Rd 335
CONSTRUCTION DETAILS

A:’r
CASING GROUT Be €Al
¥y
 Diameter _\Ml’no Length ,_L'.‘l_éﬂ. Wall Thickness .S.dﬂiﬁ Material G ‘? PK c U#!A/‘{ ‘S\lulume used 2 64_.5 /0 g [-})
Type: O Stesl 0 Gav, XPVC  OOther Methad of instailation Trerie
Joints: O Threaded O Welded X Solvent © Other Depth: placed from a Rio e a.

SCREEN GRAVEL PACK '
Type (wire wrapped, louvered, stc.) S L i T' Material ﬂ[c Material e XY T. SAN d’ valume used 3 4] C‘f A L
Length 3 t Diameter _ & %2 ¢)s0: i Method of instaliation Poure
Set between /2.3 ft and 12 G 4 Slot_+ O F g Depth: placed from 1 20 ft to /‘ 2 G &
){hotary OCable O Augered ODriven ODug OOther . .. ~ Pitless Device dapter 0 Freassembiled uni
Date of compietion 3. — & = 70 Use of Well grMes
PUMP WELL TEST
Type of pump - ; Capacity gpm | Bailing O or Pumping C @
Pump set at / 2 ( . | Testrate gpm  Duration of test __!_.._ firs
Pump installed by Eaten PoMP Sepvice Drawdown iy ft.
> Measured frem: D top of ¢asing k’ground level O Other —
WELL LOG Static Level{depthiowatert . P& ¢ Dae d-&8-70

INDICATE DEPTH(S) AT WHICH WATER 1S ENCOUNTERED. Quality iclear, cioudy, tasts, odor) CheAb
Show color, texture, hardness, and farmation: ) ) ' ' .
sandstone, shale, limestone, gravel, clay, sand, etc. From To |Attach & copy of the pumping est record, per 1521.05, ORC)

Browws Clay o | /3 SKETCH SHOWING LOCATION

Show distances well lies from numbered
G‘ "4 ) = L Y e L ‘Q U / 3 é 7 state highways, street intersections, county roads, etc.

Red Gravely clay | 67 |79 N

Gray Clay 7% | 112 ' P

G haA vel /12| 126 ‘

' \/ {

o &
W LrPPu/cl 14 Rc{ E

g
S

S

* It atioiional apace i needed io Compleie wel ki, use next consscutivaly nuvered fom DNR 7802.838
DRILLING FIM ‘E&IZLLMLDJ:LLL%_ SIGNED _&mﬁé Latono

aopaess _FYa! A/ Rlﬁ_&‘ : DATE 3-8 —~98

CITY, STATE, ZIP 7 __ ODH REGISTRATION NUMBER w3 (= WA |

Compiation of this torm is required by 1521.05, Ohio Revised Code ~ file within 30 days afler compiletion of drillirtg.
ORIGINAL COPY - ODNR, DIVISION OF WATER, 1939 FOUNTAIN SQ. DRIVE, COLS., OHIO 43224

Biue - Cusiomer's Cogy  Finh - Drilor‘l.cnm Graan - Local Health Deot. Caov

136



WELLI LOG AND DRILLING REPORT

State of

PLEASE USE PENCIL
OR TYPEWRITER

|DO NOT USE INK.|

DEPARTMENT OF NATURAL RESOURCES
Division of Water
1562 W, First Avenue
Columbus, Qhio 43212

ORIGINAL

Qhio
0]

NO 357672

)
County. ChAM PA ff N Township SA Lle M Section of Towmnship \?5‘
. Tl e L. ,.e POHA
Owner ’]/K-H/“/e_ Loy Address Liﬁ DALS f? Ll -

~d

o Li PP/MC:aﬁ—

Loecation of property f’/U_"S,-'i)- easT e Jﬂli

CONSTRUCTION DETAILS

BAILING OR PUMPING TEST

2 1 gy
Casing diameter ______;i‘__.“';f _______ Length of casing.._. é ,cg- | Pumping Rate..._e.g_Q_...G.P.M. Duration of test...===. .hrs
‘ - . '
Type of sereen.._.... ~—... Length of scresn.___ Drawdown.. 40N € it Date. AN & 3,4 7L7
Type of pump — Static level-depth to.water b e e,
[ ! 1
Capacity of pump Quality (clear, cloudy, taste, odor) Wl
Depth of pump setting..._. .
Date of completion ..o Pump installed Bf oo
WELL LOG# SEETCH SHOWING LOCATICON
Formations Tocate in ref b .
Sandstone, shale, limestene, From To 3 izh ocate In reterence to pumbered - ;
gravel and clay tate ighways, St, Intersecticns, County roads, eto.
ge-i C(/ifd 0 Feet g Ft. N.
e T e
Aoddu Apavel | & 130 |
—
Rlue cbhy | J0 L8 ,
o
- F_al
ghavel S - ot
0P ©
__________________ — —— m————— ————— L‘l L
__________________________________________________ 1—&——’ x T'j n '
W. [ Rt¢ ¢E.
i
* |
' -
e e e e e e T ——— - - e i o e ] ’
S.

A e e e e e o i R e

See reverse side for instructions

Drilling Firm

Address B A 75 H 03)‘3 wﬂaﬂ{; )

#If additional space is needed to comnplete w

27

Date \.\A‘N -?Bf [7ﬂ
Signed QM-M &M

ell log, use next consecutive numbered f

25
(@
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WELL LOG AND DRILLING REPORT

State of Ohio
DEPARTMENT OF NATURAL RESOURCES 686969
Division of Water
S TTANORIBING 1939 Fourtain Square Drive
PRESS HARD! Columbus, Ohio 43224 Permit Number

couny_(lampajan
COWNEFR :S’O\{’LI/\_ tﬂ,l}-ﬁlf\.

LOCATICN OF PROPERTY

‘ L.S dc.em_)
TOWNSHIP st:&oré— SECTION OF TOWNSHP "

PROPERTY ADDRESS 21 D Z—uzom cett £d.
NVU (DYynes 0~C house

W.L. 4335

CONSTRUCTION DETAILS

BAILING OR PUMPING TEST
{specify one by circling}

CAlSING_ & ) _ // é WELL TEST 5
Casing Diameter e in Length of Casing L § Testrate [ gpm Duraton of test { hrs.
Type: O Steel T Gaiv. B PYC O Other Drawgown (water level during purnping) :E'O ft
Joints: O Threaded G Weided S-Solvert O Cther Measured from: i top of casing O ground level C Other
SCREEN Static Level (depth 1o water) ¢t Dae X X-RY
Type (wire wrapped, louvered, efe} Material Quality (clear, cloudy, taste, odor) __ (&3
Length : ft Diamater in. | pUMP
Set between i and ft Slat Type of pump Capacity gpm
GROUT - N pumpsetai_ /OO &
Materiai V\OC{'NQ U&%LM Volume m_ﬁﬂ___ Pump Installed by
Method of installation Shove Pitless Device O Adapter 0 F'reasssmbled unit
Depth: piaced from © o o . | use of Weti _Pores
¥ Aotary O Cable O Augered O Driven O Dug 0O Other
WELL LOG* SKETCH SHOWING LOCATION
Show color, texture, hardness, and formation: Erom To Show distances well fies from numbered
sandstorie, shaia, limestone, gravel, clay, sand stale highways, street irtersections, county roads, elc.
fed alay o gt N
Coarse. fG\'r‘a vel S |2
Blue clak 28 | zo
Sand | 20 | 7¢
Gravely blue alay AR/ i~y
N i S
LimeNone, Ve 2R/ o) :
-—t
W —-_Z. E
—
Lippineott Rd.
&
<)) X
o/ wdl
Ifaddrﬁonalspacasneedadmm‘rﬁmwelbg,weneﬂ mumberad km. DNR 7802.88

DRILLING FIRM “aton_ We'//TDr /ZM

i prrt Ly

ADDRESS /?

£l Norih /@ bf =

DATE /_/L7/PX ’

21

CITY, STATE, ZIP

OH 4Z3

Compiletion of this form i required by 1521.05, Ohio Revisad Code - il within 30 days afier completion of drilling,

ODM REGISTRATION NUMBER

}J\O
R

ORIGINAL COPY - ODNR, DIVISION OF WATER, 1939 FOUNTAIN SQ. DRIVE, COLS., OHIO 43224 --&--
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WELL LUG AND DRILLING REPORT 738395

TYPE OR USE PEN Ohio Department of Natural Resources, Divison of Water
SELF TRANSCRIBING 1939 Fountain Square Drive, Columbus, Ohic 43224 Phone (614) 265-6739 /
PRESS HARD Permit Number _ /¢
COUNTY (\A&w Da Vg \n TOWNSHIP Govu,cy é SECTIONLOT No.

ICIRCLE ONE)

OWNEPJBUILDEFI D"’\J ANAN \{ PROPERTY ADDRESS ;9 7/ 7 Za DDé‘Wt'—r.a}?/ Ecj

(ADDRESS OF IWELL LOCATION A)

LOCATION OF PROPERTY.
» ¢, CONSTRUCTION DETAILS
CASING Borshole Diameter =23 __in, GROUT —
T Diamater in, length_ S Te  # Wal mdmessj_)jf_ in. Material D Yy l v Ve A voiume used ZM
7 Ciameter_________in. Length R Wall Thickness in. Method of installation_ ¥ /5 £+7 /0 o7+ 7
o Qs ﬁ( @ o Depth: placed frem__..__ o # 1o & f.
ype: teei e 2PYC mother GRAVEL PACK (Fiter Pacx)
. ':ﬂ X O i ‘ Material —_ Volume used —
Joints: @Threaded = Weilded 2St;'ho’en: TOMer _ __ Methoc of installation -
Liner: Length Type Walf Thickness —in. Depth: placed tro #t. 10 i fl.
SCREEN Pitiess Device  Adapjer T Preassembled unit
Type (wirs wrapped, louvered, etc.) SJ&‘-_H*’J Maten 51(-"" / se of Well 7 S 5 <
Length 7. % Diameter —;% %Rolary TJCable_ TAugered — Driven (3 Dug T Other
Set between > foand___ 9% 4 Sint e b Date of Completion S?"/ Z-
WELL LOG* WELL TEST
INDICATE DEPTH(S) AT WHICH WATER IS ENCOUNTERED O] Baiing O Pumping* CIOther AR e
Show coior, texture, hardness, and farrmation: —_ 1 Testrate / ' gpm  Duration of test Z hrs.
sandstone, shaile, limestane, gravel, clay, sand. elc From To Drawdown 481 ﬁ s #®
P VI U C ) a & Measured fram: ﬁ'mp of casing _ Tground level dother
Static Level (depth to water)__iL_ f. Date:_&iiﬁl__
_ B’YO n? V‘I_C & H/ ’{ (\-f' "/ i Quality (clear, cloudy, taste, odor) &frg
R YTy et 2 e / /_) Q_‘_g *(Attach a copy af the pumping test record, per section 1521.08, ORC)
uu’mfﬁ-h/ Gvev=e! Y S¢ ' PUMP
Type of ;ump Capacity gpm
Pump set ai___ ft.
Pump installed by :
~ Show distances wail lies from numbered state highways,
\ streed intersections, county roads, etc.
N
4, B e ABd
/&—'
] L.UI :

T

7

S_J Z
% .f’/ :’ %E - DNR 7802.90
Signed .

235G/
Gity, State, Zip %W)WCDGF’A/ dlﬂ/f) OOH Feagi 0 Nunder jél%’ 1:)\'7

o this lorm i requrad by secbon 1521.05, Chic Revisad Code - ﬁlawﬂhmaodaysanerwmplenonoldnlﬁng
ORIGINAL COFPY TO - ODNR, DIVISION OF WATER, 1938 FOUNTAIN SQ. DRIVE, COLS., OHIO 43224 m

Biug - Custorner's copy  Pink - Drilsrs copy  Graet - Local Hasiehy Dest. copy
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wsl.l.' LOG AND DRILLING REPORT 678714

State of Ohlo

DEPARTMENT OF NATURAL RESOURCES

NGO CARBON PAPER e
Division of Water

NECESSARY — Fountain Square
SELF-TRANSCRISING Columbus, Chio 43224
Parmit Number é/é
counTvﬂﬂﬂE&ﬁL rownsuis_ (o HCOLD SECTION OF. TOWNSHIR /7
owner STEVE  LiNiNgER. aooress_ 560 CHupoy £D. URBAYA

<SAmE

LOCATION OF PROPERTY

CONSTRUCTION DETAILS A e BAILING OR PUNPING TEST

Casing dimter‘_‘ﬁ.}.g_"i@‘ig’__ Length of casing_ﬁ__ Test rate —___J5—___ gam Duration of test £ __ his
. 1
Type of screen _L D&S_S"#e‘{fvc‘ Length of screen _gé‘._.___ Drawdawn___._é.j;_ ft Date j["’?d g g

Type of pump . SKEMELSBLTE Static level (depth ta water) /7 f-
Capacity of pump Ao ju,ﬁ'm . Quatity {clear. cioudy, taste, odor) CLE/E/Q
Depth of pump setting 10 ’
Date ietion (/’/? —g? : Pump instatled by' ﬁtomg OWﬂgﬁ_
Rotal or Cable O .
WELL LOG* SKETCH SHOWING LOCATION
Formations: sandstone, shalg, ¢ 1 Locate in reference to numbered
limestone, gravel, clay rom a state highways, street intarsections. county roads. etc.
BRowd ¢ LAY of /2 *h N

GoaeEy GRAY CLAY | = | 27
BE. Ynifoem &Geaver| g7 vid o

N »
3 ¥+
b5
u T
3 T\F’
<
w S7. g7 2T E

* It additionat space ls needad to complete well log, use naxt conseculively numbsred form. DNR 7802

orium Fiau AT WELL DELG- AEGISTRATION NUMBER Y/ pare_FH-IF

ADDRESS MML SIGNED

Campletion of this form Is required by 1521.05, Ohio Revised Code - fite within 20 days atef Sempletion.
WHITE ORIGINAL COPY . ODNR, DIVISION OF WATER, FOUNTAIN $G., COLS., OHIO 43224 / Blug - Customer's Copy / Pink - Driller’s Capy / {ireen - Local Health

@m " ~CODV%
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WELL ".0G AND DRILLING REPC-T omamaL

State of Ohio

NO CARBON PAFPER DEPARTMENT OF NATURAL RESOURCES 456618
NECESSARY— Division of Water
SELF-TRANSCRIBING 65 8. Front St., Rm. 813 Phone (614) 469-2646

" Columbus, 0?£o 43215
7 ' .
Countyﬁ&’/v’ fﬁd-f* x.. Township —/:‘f" ot o Section of Townshm 3 /
7’ ,.f ’ Pemem Ao f/' /ﬁ
Cwmer t"‘[‘ D il Lt et | ~Address .t _C !
Location of properl'y/}/’/z"ﬂ@ M /L;-»A-‘f”-" A 4/—»*‘4;;_.‘-’?"/‘)/ e R I
v
>

BAILING OR PUMPING TEST

CONSTRUCTION DETAILS- (Specify one by circling)
Casing diamater _.:.._""_"'_:’__'l"ength of casing Y/ | Test Rate.._._%.....G.P.M. Duration of test ... ZL-_hrs.
FT s pae 7.0/ 773
Type of screen Length of screen_ .| Drawdown—— % ft, Date.. £,
Type of pump Static Ievel-depth o water z 2 ft,
Capacity of pump Quality (clear, cloudy, tasts, odor)

il i gy Wi

Depth of pump settiag.

Date of completion Pump installed by,
WELL LOG#* SKETCH SHOWING LOCATION

: Formations } Locate in reference ts numbered
Sandsmnth:ég’ .'L?.:yestone, From To State Highways, St. Intersections, County roads, etc.
S P 0 Feet | ,, Ft . M,

——— > " - — - - B

f_}_./éﬂ/l-{./ ~ _— b g __J __ﬂ/ |2
C.fftfb:g’ O 7 U
1/ —)/n.. . " iE —TL’{_ .
A/a/p,/p/( 70 52 2Ly g N a4

. L %
?’/’“WE [ L 17T Keconell §\\

S.

nﬁmgym,&#aﬂ” - Lov vae__ 7/ 31 /73 |
637 Piinei LB 1o Lopressgnas Dol 7’M Zﬁ;

Address

#If additicnal space is needed to complete well log, use next consecutive numbered :Eorm
ZiL
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WELL LOG AND DRILLING REPORT

Staie of Ohio

705952

DEPARTMENT OF NATURAL RESOURCES

TYPE QR USE PEN
SELF-TRANSCHIBING
PRESS HARD!

COUNTY QW@U—TOWNSHIP f@/’léﬁﬂ_‘/

Division of Water 4 7
1939 Fountain Square Drive Permit Number
Columbus, Ohig 43224
(614} 266-6739
SECTION/LOT NC.
RCLE
PROPERTY ADDRESS ’!'A
[ADDRESS OF WELL LOCAﬂON.I. H

BUILDEFI TOJ’?O ¢4 0(71()}1[7’0_!’)
{ RCTEGHE OR BOTH)

LOCATION OF PRCPERTY Yo,

CONSTRUCTION DETAILS

CASING GROUT
Diameter _L in.  Length j;pl_ﬂ. Wall Thickness J_‘éﬁ_ Material Volume used
Type: C Steel ﬁGalv O PVC C Cther Method of installation
Joints: O Threaded ‘dWElded a Solvent T Qther Derth: placed from fLio ft.
SCREEN GRAVEL PACK
Type (wire wrapped, louvered, etc.) Material Material Voiume used
Length i Diameter in.  Method of instaliation
Set between ft and ft Slot Depth: piaced from it to ft
O Rotary F‘Cable 3 Augered O Driven ODug T Other Pitioss Device 107 a F're ssembied unit
Date of completion Use of Well Endr
PUMP WELL TEST
Type of purnp Capacry apm Bailing ar Pumping 2
Pump set at ft | Testrate gpm Durationoftest . . hrs.
Pump installed by Orawdown ( fl
WELL LOG* Measured from: ﬁmp of casing O undievel OOther
Static Level {depth to water) _%7?.. Date:
INDICATE DEPTH(S] AT WHICH WATER IS ENCOUNTERED P 7 e r
Shaw color, texture, hardness, and formation: ; Quaity (clear, cloucy, mef odar)
sandstone, shale, imestone, gravel, clay, sand, erc. | T 10m l To {Atach a copy of the pumping test recard, per 1521.05, ORC)
TovEns/ ot /ot SKETCH SHOWING LOCATION
J ~tg !/: 0 O /CLL/ / 15 Show distances wall lies from numbsred
2 state highways, street intersecions, county roads, etc.
Qray CiaJ (5 | A5 N
Jraye! 25 | b5
dras/ (o 45 | (9 :

4 174

Sand, Qrkue] (iater

ST et. 24 _
{e
.",‘ S
. DNR 7802.88
BIGNED '
DATE AL
ODH REGISTRATION NUMBER __ /283

Complation of this farm is required by 1521.05, Ohio Revised Code - file within 30 days afler completion of drifling,
ORIGINAL COPY - ODNR, DIVISION OF WATER, 1939 FOUNTAIN SQ. DRIVE, COLS,, OHIO 43224 /

Blus - Cuttomes’'s Copy  Pink - Deifier’s Copy  Gireen - Loca) Health Denl. Coov
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- WELL LOG AND DRILLING REPORT

State of Ohip
DEPARTMENT OF NA'I'UHAL FIESOUHCES

637663

Division of Water 9é
TYPE OR USE PEN 1939 Fountain Square Drive Parmit Number
SELF-TRANSCRIBING Columbus, Ohio 43224
PRESS HARD! {614} 265-8739
COUNTY J"""‘L_ Pergwn TOWNSHIP a‘* Loy ‘1 SECTION/LOT NO.
—_— P ) (CIRCLE DNE)
ownereunoer _det ¥ K} LL o~ PROPERTY ADDRESS _ = /55 wmcﬁi /L. Ph
ICIRCLE ONE OR BOTH) . {ADDRESS DF WELL LOCATION 4 |
LOCATION OF PROPERTY _élpe_fﬂjsw- le &.0f80R
CONSTRUCTION DETAILS
CASING . GROUT «
Diameter in.  Length _ZLH. Wall Thickness in.  Material R‘V"L’ Lall +“ Volume used _/W*
Type: [MSteel OGalv. SHPVC O Other Method of installation @~ =
Joints: O Threaded O Welded XSolvent O Other Depth: placed from ) g o et f
SCREEN GRAVEL PACK
Type {wire wrapped, louvered, tc.] _S_’ii‘_"i__ Material Pve Material _Peer Cﬂv;/ Volume used
Length 7 R Diameter in.  Method of ingtallation o v
Setbetwoen __ 2.5 fand 2 A St  pepth: placed from £y tw_ 2% ;
ﬁ RAotary O Cable DAugsred o Dg? Obug O Cther Pitiess Device O Adapter O Preassembled unit
Date of complenon Use of Welt
PUMP WELL TEST
Type of pump _S U\’ mecs e Capacity A gpm | Bailing O or Pumping O o
Pump set at . | Testrate __.,LQv_gpm Duration oftest — == _ hrs
Pump installed by _C_._hq"""‘— Drawdown i
- Measured from: @lop of casing Ogroundlevel OOther o — . ..
WELL LOG Static Lavel {depth 1o water) f Dae: C-/C-8?
INDICATE DEFTH(S) AT WHICH WATER IS ENCOUNTERED, -  fea~
Show color, texture, hardness, and formatiort; Qualiy {clear, cloudy, taﬂa: odor}
sandsianes, shale, imestone, gravel, clay, sand, elc. From To (Attach a copy of the pumping test record, per 1521.05, ORC)
clay on | Z SKETCH SHOWING LOCATION
) . Show distances well lies from numbered
C]ﬂf—‘j"" ve | ¢ S0 stale highways, street intsrsections, county roads, elc.
cla X3 do 25 N i
&la v ! Z >ave/ 35 0
Sowa dy ;.ﬂ.,./ 5o gz
/A g
H '
1! ;7 sfpfk
W | : "~ E
I me
(J-'
t/
}"Zv -] '0‘
* U agditonal space s reeded [ complets wal (05, use next consecutively mumbersd form DNR 7802.88

priLLng iy _Cvabvae Lete fly Ponsp

o T

DATE _ J‘ﬂfﬂr

- ADDRESS E_QEJ_?A__MWET
TV, STATE, ZIP Spﬁ - iy

Gornpleﬂon of thig form 8 required by 1521.05, Ohio Revised Code - file within 30 days afler

ODH REGISTRATION NUMBER __Z L

of driling.

RUGINAL COPY - ODNR, DIVISION OF WATER, 1939 FOUNTAIN SQ. DRIVE, COLS., OHIO 43224

Bius - Cuslomar's Copy  Pink - nra-r-cm Green - Local HeaRh Dept Copy Grim
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WELL LOG AND DRILLING REPORT

TYPE OR USE PEN Ohio Department of Natural Resources, Divison of Water 753623
SELF TRANSCRIBING 1939 Fountain Square Drive, Columbus, Qhio 43224 Phone (614) 265-6739
PRESS HARD Permit Number QQi
COUNTY L‘,{-{mn PA Lol ' townsHIP_{\pALLORD SECTIONLOT No. _ WD
[CIRCLE GNE)
@BU!{,DEH Ponan Heemis proPERTY Aporess 2AT4- WoopviLle Pke
TCRCIECNE DR BOTH) . “{ADDRESS OF WELL LOCATION &)
LOCATION OF PRCPERTY Woodvi Kis £p -
CONSTRUCTION DETAILS
CASING ; Borehole Diameter. "L U® __in. GROUT .
T Diarster_ 52 in. Length______ R Wall Thickness SDEIT in. Material Penosad. Volume used 100
3 Diamutar in. Length______ H  WalThickness______in. Method of installation _"TREMAME
5 1) a O Depth: placed from__ 112 ot DUPFATE &
Tyee:  pSeel A z Ve @TOther ______ GRAVEL PACK (Filter Pack)
) 1 T & : MaleriaL__&_&lL.’zﬂf&D__ Volumeused__ 3L G -
: h Welded Ivent
Jonts: . Threaded o We ™" mother Method of installation._PULET
Liner: Length Type Wall Thickness__________in. Depth: placed from 7@ Roto_HO ft.
SCREEH Pitless Device ® Adapter ! Preassembied unit
Type (wi‘e wrapped, louvered, etc.) ,Q_QD_‘IIED_Mat rial ._\OL.___ Use of Wall D’JME%‘H(_-
Length A ) .  Diameter_ 2 'Zz oD in. @Aotary [“Cable Augered C Driven Z Dug Z Other
Set between g_‘-\_“=ft. and =ﬁk ft. SIOI_Q&L Date of Completion Iﬁ._u_i%__(.--
WELL LOG" WELL TEST .
INDICATE DEPTH(S) AT WHICH WATER IS ENCOUNTERED. 1 Bailirg — Pumping” 8 Cther. ﬂ:i@.
Show calor, texiure, hardness, and formation: T Test rate Q:Q gpm  Duration of test | hrs.
sandstong, shale, limestone, gravel, clay, sand, g1C. i From ] Ta Drawdown 15 ! K
)Q.ED M 1 O ‘f to Measurad from:  {Jtop of casing @ ground level — Other —_
. ) Stalic Levet {depth to water) ___ 25 #. Date:
SAND S ERAVEL- | b I H5 | Quaity (clear, cloudy, taste, odor) __(-LEFE.
1
RED oL ' H‘S | & 8 “(Attach a copy of the pumping test record, per section 1521.05, ORC)
__ Gnes w8 | 6 BUME
- 7 -

- | Type of pump BMEESIBLE _ Capacity 10 gpm
- —_‘_d_d_F___F____F_ i Pump set at jQ - _ f.
— ; Purmp installed by _2T. PRI PLUMBINS

/ i 7
- J— Show disrances welf es from numbered state highways,
'\ L street intersedlions, county roads. ete.

N

|

- WELL

%
| — g
| A

S DA 78C

) X cigned W
Addrass . &g K 235 QDH Registration NumBe! compleion o SIS g ’t

. gl wihin 30 days aftar

Ei s Ravisad Gode LS., OH!
Gity, State, Zi . Lib ) . 1o is required by secion 452105, Ohio 1939 FOUNTAIN SQ. DRIVE, co
ity Gomplaiion of tfés 1o NR. DIVISION OF WATER, Lo Heth Dk, <P
ORIGINAL cOPY TO - 0D Biue - Custarmers copy IRk Drinwra copy G780
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WELL LOG AND DRILLING REPORT

r
L
€

ad

" State of Obio

NO CARBON PAPER
NECESSARY =
SELF-TRANSCRIBING

ﬁﬁg/_’n,ed_ég_ rovmsmp.&LLéLi___ SECTION OF TOWNSHIP.

PEPARTMENT OF NATURAL RESOURCES
Division of Water
Fountain Square
Columbus, Ohio 43224

Permit Number

4
ﬂfrc.(.@ ot

avoress TLC3 (G xciba ~

LOCATION OF PnoPtnw_éo 2 (. S Ef 9—?} 174 f'sé“f"‘?-—-
CONSTRUGTION DETAILS BAILING OR PUMPINE TEST L[
Casing diamater jf ' : Length of casing E‘ Test rato j‘b aom Duration of test %‘ hi:
Type of scroen L. o 89— L= .!- Langth of screen 37 Orawdown 55— ft Date—
Typs of pump Static tevel {depth to water) ;5 he
Capacity of pumg Quality (clear, cloudy, taste, odor) £ac
Depth of pump satting gO ’ )
T T m—— s P s -
- WELL LOG* SKETCH SHOWING LOCATION
Formations: sandstons, shale, F Locate in reference to numbered
limestone, gravel, ctay rom To state highways, Streat intersections, county roads, etc,
of Qun, 0k 7
w 1 2
Saed v 3@-«2! 2 { ¥z

* If additional space i
DRILLING FIRM

ADDRESS
Completion of this form Is required by 1521.05, Ohlo Revised

WHITE ORIGINAL COPY - ODNR, DIVISION GF WATER, FOUNTAIN $Q., COLS., OHIO 43224 / Bue - - Cuatomer's copleink + Driler’s Copy  Geasn - Local Meatth Depl.

D=

DNR 7802

oare 41356

33
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WELL LOG AND DRILLING REPORT -
Stalo of Oho 700056

DEPARTMENT OF NATURAL RESQURCES

Division of Water p’{ ﬂ
TYFE OR USE PEN 1939 Fountain Square Drive Permi Number
SELF-TRANSCRIBING Columbus, Chio 43224
PRESS HARD! {614) 265-6739
COUNTY Cho i) 20, gin TOWNSHIP GOH(_ el SECTION/LOT NO.
_ i D |cmc1£0l5_ .\
@sunmen Lee. % < h PROPERTY ADDRESS A S5.5™F COV‘(QFC{ K. lirkG s,
i ONE OA BOTH ‘/ |ADDRESS OF WELL LCCATION )
LOCATION OF PROPERTY _79 mile EAST o ST- v o Sile oF '
CONSTRUCTION DETAILS
CASING GROUT [
Diameter e in.  Length __ ._é_._ﬂ. Wall Thickness _-_| A in.  Materat drY' ' LCH'U Volume used
Type: O3teel @@alv. O PVC O Other Method of installation
Jaints: T Threaded K?Weided 2 Solvemt C Cther Deptn: placed from it o flL
SCREEN GRAAVEL PACK
Type (wire wrapped, louvered, etc.) ____ Maiernial Materiai Volume used
Length . Diameter in.  Method af installation
Set between . ana t Slot—. _  Depth: placed from - ft to .
O FAotary Z'Cable DAugered QOriven J0Oug OCther . Plttess Device  JAdapter O Preassembled uni
Date of camplétion usectwen FESiAén P,
PUMP WELL TEST
Type of pump Capacity gpm | Bailing ;ﬁ or Pumping 3
Purmnp set at H | Testrate gem Durationoftest .. hrs.
Purmp installed by Drawdown 42 ft.
WELL LOG* Megsured from: [ lop of casing round Ievei' a Cther
- Static Level {dapth to water) —1 Date:

INDICATE DEPTH(S) AT WHICH WAT £R 1S ENCOUNTERED. Quatity (clear, coudy, taste, ador] Ciéar

Show colgr, texture, hargness, ang formation:

sandstone, shaie, limestone, g-aved, c/dy, sand, etc. From Ta {Attach a copy of the pumping fest record, per 15221.05, ORC)
[ \O%[ { ot |t i SKETCH SHOWING LOCATION
Ve iloy) Clay f 5 ctats Migrwase. cheet Marsoctone, county soad, o,
rovel s 137 N
day 0oy 37 | a¢

S0l Ovhe] uber | g | 46

Concezy pPig.
< Ym i '

*nmwumnmmmmm nunn-ndlun DNR 7802.88
DRILLING FIR SIGNED M?Wﬁff j P '
ADDRESS X 7 fi '7/ g9

crry, sTaTE, 2P _ {94 inCy), (O ODH REGISTRATION NOMBER ____ /3 ‘273

Completion of this form ig requirad by 1521.05, Ohio Revisad Code - file within 30 days after compietion of drilling.
ORIGINAL COPY - ODNR, DIVISION QF WATER, 1939 FOUNTAIN SQ. DRIVE, COLS., OHIO 43224 [

Blue - Cusomer'y Copy  Pink - Onller's Copy  Green - Local Heam Dept. Copry Fhea
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WELL LUWU ANL UHILLING REFUH I [3b3by
TYPE OF USE PEN Ohio Department of Natural Resources, Divison of Water

SELF TRANSCRIBING 1932 Fountain Square Drive, Columbus, Ohio 43224 Phone (614) 265-6739
PRESS HARD : Permit Number l fi l

county__ChamPa I'QA/ TOWNSHP___ S AlLeM OT No._ 2%

[ ONE)

QWRER u:LDER__G-_e_n&_EALJ_ESﬂ_— PROPERTY ADDHESSM__RJ%{RJ*
EFTEChE OR |ADDRESS OF LOGATION &)

consrnucnon DEI'AILS
CASNG 0,0 Borehole nnamater_ﬂ_/z__ in o 1T GROUT 50 ®
(@ Diameter_J ‘& in. Wall Thickness 3PP " in_ Material__Ben/Senl Volume used
B Diametsr______in. Length ﬂ. Wall Thickness in. Method of installation____T e M (e
. O 51 b ja " Depth: placed from la¢
Type:  (pStesl  pBav. THPVC aher _ GRAVELPACK Fiter packy 135770 T WATive CoTin a3
o [} €1] % o : Materi Volume used
Joints: E]‘n-nreaded - Welded nt @Other ______ Method of hmwlaﬁunwgduhc_d
Liner: Length Type. Wall Thickness__________in. Depth: placed from__ J_"l 2, fi. o 137 ft.
SCREEN Pitiess Device X Adapter [J Preassembled unit
Type (wire wrappad, louverad, alc.) Le Matenal _L— Use of Well Domestre '
Length b n. Dameter_ 5% 0.0, in (Rotary OCable [lAugersd O Driven [TDug  [IOther
Setbatwesn __J48 __ # and f_gétf._; SJot__o_i_S_'_ Dato of Completion___/ & = 3~ 9/
LOG* WELLTEST
INDICATE DEPTH(S) AT WHICH WATER IS ENCOUNTERED. (} Balling O Pumping® Moter Bt
Shaw color, textures, hardness, and formation: Testrate___ _ 2._&_‘ — gpm Duration of test { hrs.
sarxistone, shale, limestone, gravel, clay, sand, etc. From |. To Drawdown 0 i 1t
Bg' a ¢ ‘ A . o 17 Measured from: Cltopofcasing  X]ground level OOther
] “Static Level {depth lowater /A&t f Date j=-3-9f
&baugLsf_B_Lug_Cia% 17 | ] 38 | Quaity (clear, cloudy. taste, odor) Cleat
N A :
__ﬂ;’,kL?A_c&gé Grayel 135 j42a *(Attach 2 copy of the purnping test record, per section 1521.05, ORC)
, . PUMP_
Type of pump.S.r.Lll.ﬂ&hS.Lh.&Capacaty Y 0 gpm
Pump set at. ft.
Pump instalied + Pu M?

Show distances well ies from numbered state h.ghways
s1rae| inersections, county roads efc.

ll?P‘dGW Rd.
-
o=
o/
_-'é'r SopMan et RE
w b E
hJ weh
PIRREE
TRTES  MINATEA AT

DNR 7502.90

mmWW|wmnanw Tr numbered form,

. Drilling Fi ' h mm_@;‘mﬂ_&,&‘“’ :
isoss Y %
cm.m.m_ldlﬁiblﬂmi_ﬁd_ﬂaﬂ_—- ! ODH Reglsiration Number - L 7% -

Completion of this lorm is required by section 1521.05, Ohio Revisad Code - file within 30 days after complgfion of drilling. 36

ORIGINAL COPY TO - ODNR, DIVISION OF WATER, 1939 FOUNTAIN SQ. DRIVE, COLS., OHIO 43224
Bius - Cumamer's copy Pink - Driller's copy Guwen - Lacat Health Dept. copy’ -
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County Permit No.

NO CARBON PAPER
NECESSARY -~
SELF-TRANSCRIBING

WELL LOG AND DRILLING REPORT

State of Ohio
DEPARTMENT OF NATURAL RESOURCES
Division of Water
Fountain Square
Columbus, Ohio 43224

SEJ\QHL

ORIGINAL

068958

28

SECTION OF TOWNSHIP

TOWNSHIP

. M;. Wy

ADDRESS

LOCATION OF PROPERTY___QSM"—“—‘

e

CONSTRUCTION DETAILS

ALLING O PUMPING TEST
one by circling)

4
o

lasing diameter

Type of screen

4
Length of casi HQ—QLJ

——
Length of screen e~ ]

Test rate 42___ gpm

Grawdown

Duration of test

ft Date

77

Type of pump — Static level (depth to water}
Capacity pf pump . Quaiity [clear, cioudy, taste, odon)
Depth of pump setting o ————
Date of completion — Pump installed oy
WELL LOG* SKETCH SHOWING LOCATION
Locate in reference to numbered

Formations: sandstone, shale,

limestone. gravel, clay Fram

To

siate highways, street intersections, county reads. etc.

0ft

{/‘ff;_/‘_ (W ey

[Zﬂ%ﬂ/ / 3

CE

N
v

G5

L0 5

fodd o .
MAM JAE

/23 |

ey @M 422

[R5

DRILLING

m
ADDRESS

wés'f’ Merb ()/L

*)¢ gdditionsl space is need

148

mplete well log, uSe naxt consecutive numbered form.
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WELL LOG AND DRILLING REPORT

State of Ohio

DEPARTMENT OF NATURAL RESOURCES 6 4 O 2 2 4

NO CARBCN FAPER )
Division of Water

NECESSARY - Fountain Square
SELF-TRANSCRIBING Columbus, Ohio 43224
COUNTYQ-Q!‘—.P—CET' L. TOWNSHIP g&le b SECTION OF TOWNSHIP, =2 2
OWNER Df-’ La Gl G I‘%(L'(— ADDRESS ‘//.2_{_[{,’. lzrf‘.? 4 U‘t" s)d w o}

: bl
LOCATION OF PROPERTY § G Y F

BAl R PUMPING TEST A2
c°NSTnuch°H DETA'LS BA Ll‘sEﬂGle'o‘( one lb'vMCircan! A— f

ot T —_
Casing diameter é 'j:D P"C} Langth of casing__,?_é______ Test rate__i_o__ gpm Duration of test—;rw

Typa of scraen }7‘}( ¢ t*f.ﬁ Length of screew-__%-__/..___J Drawdown — ft Date.— ﬂf L 71_’ q ‘?2—'

———— .
Type of pump Static level (depth to water) 2 & L
Capacity of pump Quality {clear, cloudy, taste, odor) C—];G Y
b S
Depth of pump setting R
T —
Date of completion Purmp installed by
WELL LDG* SKETCH SHOWING LOCATION
Formations: sandstong, shale, £ 1 Locate in refarsnce to numbered
limestone, gravel, clay rom ¢ . state highways, street inTersections, county roads, etc.
—
Tay TR N

’94’1?;.': ¢/ iemrsy

[ =1

b et . S

DRILLING FIRM En-fl‘e-.._ \Uel/' Dlr‘-iﬂa'hﬁ\ pA-r; EPJ 'QJ [ ? 87?

ADDRESS /N RT, & wf L tl"”"L_)O SIGNED

®|f additional spaoe is neadad to complete well log, use next congecutive nu fqnn. ’%
ARICINA! £ADY - NANR "'RIVICINN NE WATED ~ CALMTAILM &N ANIC AN 49904
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WELL LOG AND DRILLING REPORT

State ‘of Ohio
DEPARTMENT OF NA'lf'l.‘lNF{AL RESQURCES 6 8 9 8 2 8
Division of Water
Sziﬁ.g’m‘é%igfse 1938 Fountain Sgquare Drive
PRESS HARD! Columbus, Ohio 43224 Permit Number __ /¥ 7
COUNTY % TOWNSHIP sfortosee . SECTION OF TOWNSHIP
OWNER H dettary PROPERTY ADDRESS _ /¥ ¢ 2 M A
LOCATION GF FF!OF'EFF'Y 4‘///%‘”/’?/ [ D Foeteten filiek pe Movisiis - /@é&_‘& oA
BAILING OR PUMPING TEST
CCONSTRUCTION DETAILS (Snesity one by circling]
CASING P j WELL TEST __ .
Casing Diameter & in, Length of Casing a4 t ]| Testrae &< gpm Ouragan of test = hrs.
Type: O Sleel T Galv. & BVC C Other Drawrown (water level during pumping)__——— . o
Joimts: O Threaded T Weided /& Solvent O Other Measured from: O top of casing O_ground level O Cther
SCREEN i Static Level (depth to water]___ 5= & DaePlre, g /5T
Type (wire wrapped, louvered, etc.) 53 alpy Materzal £y & Quality [clear, cloudy, taste, odor) EfraiL
Length T it Diameter 2 in | PUMP y '
Setbetween __ € ¥ 7 ¢ it and 7 R Sol__5.F Type of pump /‘M Capactty <& gom
GROUT . Pump set at S& i
Materiai W _ _ Volume used __/-5"0 &b | Pump instalied by _£/. &, Lo
Method of installation ZZ‘:"‘-",/% Piless Device i Adapter O Preassembled unit
Depth: placed from o fto _ e t | Use of Well __#&/Bsecr

T Rotary (& Cable O Augered C Driven O Dug Cther
WELL LOG* SKETCH SHOWING LOCATION
Show color, exiure, hardness, and formabion: Erom Te Show distances well lies from nurmbered
sandstone, shelg, limestone, gravel, clay, sand state highways, street irtersections, county roads, etc.
N ofL 13

N A odncl 2 g

Y eldner Lty P O a~

> v

oS hgercsd Dy g0 | #F /

At < M i L ;;710

A7,
W Hscawsed -4 iy E

* umwsmmmwﬂmmmmmmm

DRILLING FIRM _Z2/ 22
AopRess 2455 X r7F

CITY, STATE, ZIP ﬂMe’éz«/ %a SSTTI

Compietion of this for i required by 1521.05, Ohio Revised Cade - fle within 30 days after completion of driling,

OHIG!NAL COPY - ODNR. DIVISION OF WATER.
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County Permit Ho. WELL LOG AND DRILLING REPORT

State of Ohio

NG CARBCN PAPER DEPARTMENT OF NATURAL RESQURCES 5 6 8 9 7 2
Division of Water

NECES5ARY - :
Ess ] Fountain Square
SELF-TRANSCRIBING Columbus, Ohio 43224
COUNTY i TOWNSHIP S C'»{ X SECTION OF TCWNSHIP q

OWNER /t , (‘fd-‘b 'Llfﬁ‘ﬁ ADDRESS P 5T 47 L/J -1L4JC fc’c'/f/ Aﬂd/y/{é

LOCATION OF PROPERTY / 745 5 /(MJC’/’(?{ g
CONSTRUCTION DETAILS CBAILINGDR PLUMPING TEST

|specrfy one by circling)

rig - :
Casing diameter é‘ Length of casing__j_-z;_ Test rat-;.-__L_ gpm Duration of test / hrs

_—-"__-' ——
Type of screen Length of screen . .. 1 Drawdown ft Dateﬁ“‘—(‘j\ i X’?r /?&3
Type of pump e Static level (depth 1o water) J—B ft
..-—'_-_—_-
Capacity of pump Quality {ciear, cloudy, taste, odor) C/lpﬁf'
e
Depth of pump setting
Date of completion st Pump installed by
WELL LOG* SKETCH SHOWING LOCATION
Formations: sandstone, shale, - Locate in reference to numbered
From To

limestone, gravel, clay

Crave ] o Y3 * N

state highways, street intersections, county roads, etc.

Cimse ' eV
A

— i —
w | ' l‘(l“&(cr"k Rd — E

s

DRILLING .mML&.QLlL'Jﬁ_ ) VDA'I"E &Q;t Cj }7}’0
‘ g’\‘/ , [Pt e s

ADDRESS 0 Nt of ' s:GNEn_C?lAﬁ—-A ;a_j;a-)
West e r"’l
late wall 160, use next

consecutive numbered form, L.

4L
S

*|f additionsl space is neaded to co
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TYPE OR USE PEN Uhio Department of Natural Resources, Divison of Water [o3haU

SELF TRANSCRIBING 1939 Fountain Square Drive, Columbus, Ohio 43224 Phone (614) 265-6739
PRESS HARD Permit Number / 5 7
countY_ {HARM Ela / g A TOWNSHIP SAlesy C{é@cmm LOT Ne. 80
I ONE}
@uwen Dowald Fraley PROPEATY ADDRESS.__]  $T. KT, _
I OA BOTH) 4 (ADDAESS OF WELL LOCATICN A}

LOCATION OF PROPERTY__ S 00 €17 £, o€ & f . o de )

CONSTRUCTION DETAILS .

CASING y 0.0 Borenoie Diameter__.._L % __.in. 7 GROUT : -

T Diameter_5 2. %' Lengin__59 .  wai Tickness_SPR* %0 Materia eV seal _Volume used____£00

Z Diametar in. Lengtn 4. Wall Thickness, in. Methad of installation___ {1 @M Ed 5646 MaTwe CuWiNgs

0 o 0] Depth: placed from__ Qhow al 1o 40 f,

Type:  gSteel Ak g" VC  Zommer —_ GRAVELPACK [Plter Pack]d \

» 5 T .8 K1) Material GZriT SA N Volume used___ 2 5 qQAL.

doimts: - Threaded |, Welded  7:SOMeRt  iother ____ Method of installation Pocred

Liner: Length Type Wail Thickness_______in. Depih: placed from. &2 ft. to XA £

SCREEN , Pltless Device ,”S-A_dapter Z Preassembled unit

Type (wire wrapped, louvered, etc.) _§_L°_T-£J_ Matenal . C — Use of Well DonesTrc

Length 2 #t.  Diameter X% 0.0, n ®Rotary OCable TAugered D Driven 5 Dug Z Cther

Setbetween 3 7t and___ 57 “ Slol_ .85 _ DatectCompletion  F~/5-92. -

WELL LOG* WELL TEST _

INDICATE DEPTH(S) AT WHICH WATER IS5 ENCOUNTERED [ Balling O Pumiping” HCther__ |k )
Show color, texture. hardness, and tormation: —_——————~{ Testrate 20 gpm  Duration of test / hrs.
sandstone, shale, limestone, gravel, clay, sand. etc. From To Drawdown Je] Y.

TO P So “L a Lf Measured from: J top of casing K ground level :lO‘rherT__w
Static Level idepthtowater) . /8t Dae: T~} 5-92
(Ghravel 4 59| Qualty (clear, cioudy. taste, odor} Chedk
*(Attach a copy of the pumping test record, per section 1521.05, ORC)
PUMP
Type of pump S w bMe\-s?B"—QCapaciry o gpm
Pump set at y0 .
— |Pumpinstalled by —_
Show distances well lies from numbered state highways,
slieet interséctions, county reads, eic.
N
~3
ST. RT. 296
Sk well
Secth
w b B E
&
B &~ 'fw-q
'Y T 3 i L]
uj!i‘if_}fd:\’ -
~ry e Loy fe bl il | | H .
S B T W T : .
. ; oo ‘ S
I sddnional space & Needed togom } mumm farm. - DNR 7802.50
N - q.a ‘e . ' )
Drilling Fm_EﬁIG_ALim ELLVTNNOY )fs Signed_@‘mdi—&ﬁ"'d
§ 3 -
across__ 3.800 M. RT-LE oae_. T =/6—=22 :
City, Stats, Zip WQS'T" L‘\. H ‘!‘T‘!‘f 0 'Hr U 33 5 7 ODH Heqisuaﬁgn Numbear j ‘

Bive - Customers copry  Pink - Driller's copy Geeen - Local Heanth Dept. copy

Completion of this form is required by section 1521.05, Ohio Revised Code - Me within 30 days after complation of drilling, -
ORIGINAL COPY TO - ODNR, DIVISION OF WATER, 1939 FOUNTAIN SQ. DRIVE, COLS., OHIO 43224 ?
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ORIGIN.

WELL LOG AND DRILLING REPORT

" State of Ohio

DEPARTMENT OF NATURAL RESOURCES 48898 5

NO CARBON PAPER
Division of Geological Survey

NECESSARY - on of Geols
- ountain Square
SELF-TRANSCRIBING Columbus, Ohio 43224  Phone (614) 466-5344

COUNW%%L% TOWN smp_//d.—é/n/f_ SE%T;C:_';$;:::::"'P / e
omzn_ﬁw-ﬁz;‘h Co-, . ADDRESS 248 7#7}7‘ 296
LLOCATION OF PROPERTY Loz d—'{- /i 5/#6 g‘ VL 71'2'4 G JA :

y P
CONSTRUCTION DETAILS | '-""l','.fiagfnf‘.f,"bir'!fﬁ,;rﬁﬂ
[

Casing diameter S )? Length of casing_:_?.&-_ Test rata_/'é_ gom Duration of wsti_

Type of screen Length of screen e —__{ Drawdown L/ ft Data '{-/ 1’&-/ / 76

Type of pump Static Iéve! {depth 10 water] / 7

Quality (cieer, clowty, taste, odor)

Capacity of punp

Depth of pump setting

Date of completion Pump installed by

WELL LOG* SKETCH SKOWING LOCATION

Locate in references to numberad

Formations: sandstone, shale,
From To state highways, Street intersections, county roads, etc.

limestone, gravel, clay

@4’ ‘ of 7 fr ‘ N

_LZts Hote H2qd

w

DRILLING FIRM

e /26 /7¢€

smu:oW

%1f additicnal space Is neaded to complate well log. use next consecutive numbered form.

24

S -
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WELL LOG AND DRILLING REPORT 732284
Ohio Department of Natural Resources, Divison of Water
1839 Fountain Square Drive, Columbus, Ohic 43224 Phone (614) 265-6739
Permit Number ___ &9

GECTIOMOT Mo 2 7

Salenm
(CIRCLE ONE)

countr_ Chaum Pa {’9] »
* i
Ju , 14 ‘ '
OWNEE% Faivchild Con st PROPERTY ADDRESS 7 E(ADDWRES;S ORF wl mgLo?caérmm

LOCATION OF PHOPEWMMMKEM (Novth s de)

CONSTRUCTION DETAILS

TYPE OR USE PEN
SELF TRANSCRIBING
PRESS HARD

TOWNSHIP

CASING 1y oD Borehole Diameter__ 1 W'g _in. 0 GROUT &
@ Diameter_ 8 A9 Lengh_ 2/ 1 wan Thickness 8DR 17 in. Materiat 3 en S @4 L Voiume used___/ 5 ¢
& Diameler in. Length ft.  Wall Thickness in. Method of installation TherMre
a T 5 Depth: placed from_ 4] ft. 1o T k.
: X A"
Type: - pSteel  Galv ;!‘P ' Zoter GRAVEL PACK (Filter Pack}
o T & 04} Materia [ A Volume used__30_ a4 L
ints: Thi Welded vent <
Joints 3 reaced z et M F0ther Method of instailation Peured
Liner: tength Type Wail Thickness________ in. Depth: placed from £ 3 fi. to 76 i,
SCREEN Pitless Device N Adapter T Preassembied unit
Type (wir: wrapped, louvered, etc.) SLO—#E& Materiai_P ¥C Use of Well DoMestic
Length o fr. Diameter & Y2 0.0 in. $Rotary [ICable [SAugered T Driven T Dug = Other
Ser betwaen ft. ang #. Sioto0 8 E Date of Completion & /21/ 9/
WELL LOG* . WELL TEST
INDICATE DEPTH{S) AT WHICH WATER IS ENCOUNTERED. 01 Bailing " Pumping” Loher_ A | b
Show coior, lexture, hardness. and formation: - Tesi rate _ .; o] gpm  Duration of test / hrs.
sangsiene, shale, limesione, gravel, clay, sand, etc. Frem | To Drawdown JR—— K.
u i ] : !
\?—o P S of L ol 3 Mea.sured fram:  ltop of casing E’ground level ZOther
7 Static Level (depth to water) _ ft. Date: /
_.Sind +9vavel ! 3 3 Quality (clear, cloudy, laste. ador) Chesp
i i
b fue C LA "}l : 3 | 8o “(Attach a copy of the pumping test recerd, per section 1521.05, ORC)
] |
Modd g Sand 50l 76 PUMP
] | [ SubmMer s ble j 4
Gbhavel (Coatbse) | 7¢ | 93 ITypectpump st Capacity / apm
< : ] Pump set at_ Lt . f,
Pump installed by Taalyy AMARK i A
i
- Show distances wall lies from numbered state highways,
I street intersections, county roads, elc.
N
ekl .
X [mi —
W E
_ .. - S
“il additional space is neededio compiete well log, usa naxt consecutively numbered jorm. DNAR 7802.90

briting Frm_E AT an Wie f ] D#-}Lqug

Signed @mwﬂ /C‘Ai'awd

riaress. K00 M.RT, 4%

Clty, State, Zi) we STL;‘\‘E\HT*}F ﬂ'ﬁ 43357

pate—3 -2 2 -2/

COH Reyistration Numb

41

Compietion of this form is required by section 1521.05, Ohio Revised Cods - fil withir 30 days after complation of drilling.
ORIGINAL COPY TO - ODNR, DIVISION OF WATER, 1938 FOUNTAIN S0Q. DRIVE, COLS., OHIQ 43224

Elue - CLncamar's gy Flok - Drllars copy Graen - Local Health Dept. copy

4s

156



WELL LUG ANU DRILLING REPORT 132285

£ PEN ’ Ohio Department of Natural Resources, Divison of Water
B TOANSCAIBING 1838 Fourtain Square Drive, Columbus, Ohio 43224 Phone (614) 265-6739
PRESS HARD Permit Number 5 Q

] HIP T No.
COUNTY_C_AAALEAJ%AL— TOWNS Salem %} No__ 27
PROPERTY ADDRESS_ /522 W.RT. 296 - =

(ADDRESS OF WELL LOCATION A}

LOCATION OF PROPEATY , (Ao ‘d e)
CONSTRUCTION DETAILS ] ]
cAsma g Borehole Diameter___ 7. %Y __in. . GROUT ‘
Diameter_5 4 775, . Length_ 2  f WaliThicdkness __in. Maneriai__B_c.&S_:_A.____Volumausad 15'0
El Dnarneter____,_ in. Length______ # WallThickness. i Method of instgllation___ Tk e A/ ©
4 B o Depth: placed from, o) f. to__ 16 K
e g Steel [:Fa"’ @VC  EOther _____ GRAVEL PACK {Filter Pack)
G @ @ Material Qi Sand  voumeused__30 AL
Joints: ., Threaded |, Welded gs"“'“'“ @Other _______ Method of installation____Pouk e d
Liner:  Length Type Wall Thickness in. Depth: placed from £3 k. 10 26 #
SCREEN Pitiess Device % Adapter [ Preassembled unit
Type{wirewramed.louvarad oc) Slotled mawenar_ PVC __  yseot weil DaHemc
Length it Dmtar_.s'_i/&._a_:_&:__ Rotary DCabIs DAugered ODriven OOuwg OOther_—_
. WELL -
INDICATE DEPTH(S) AT WHICH WATER IS ENCOUNTERED. (1 Baing [ Pumping® ‘ ®oer_H 1 b
Shaw color, texture, hardnass, and formation: Test rate gpm  Duration of test / hes
sandstone, shate, imestons, gravel, clay, sand, etc. - From To Drawdown e ) #
TalP Soil : o be Measured from: Dtop of casing  Wgroundlevel  [JOther
Static Level (depth towater)____ /f___ #. ODae: S-21-97
Savd +avavel 3 [ 32 | quatydear coudy.taste,odor) ___ CLeAN
dlue C.LAV 32 | &G | anachacopy of the pumping test record, per saction 1521.05, ORC)
Moddy Sawd 56 17 PUMP

Q‘_I 90:! CC!!!SC) 2¢ | g2 Typeofpump_S.Q.b.ﬂ.S_S_bJ_Capaaty fo gpr‘
Pump set at
mumgw_«:;____
—SKETCH SHOWING WELL LOCA
Shwdlsmmasweﬂﬁesﬁnmnunmeredmmgm

sirest intersections, county roads, etc.

i N
. L]
~3
=
: Ini
ShRet.a2a/r
w E
AR X
":-F‘ ;»‘i.,"
WW1Mnﬁumunmmenmm A DR 7802.9C
o S-z2-9 %
a,_m_a:r_uhsﬂ#_au 43257 OoH Regismsontumber 44 1 :
Complstion of this fort Lt required by ssction 1521,05, Ohio Revised Codé - s within 30 daya after compistion of Sing. 66

ORIGINAL COPY TO - ODNR, DIVISION OF WATER, 1939 FOUNTAIN SQ. DRIVE, COLS., OHIO 43224
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WELL LOG AND DRILLING REPORT

State of Ohio
NO CARBON PAFER DEPARTMENT OF NATURAL RESOURCES 5 9 7 2 5 6
NECESSARY — Division of Water

Fountain Sguare
SELF-TRANSCRIBING Columbus, Ohio 43224

COUNTY - ) TOWNSHIP C‘f’" cord SECTION OF TOWNSHIP, 2

OWNER __LT!”A A S-a m her 25) ADDRESS ;G") 9-2; /{/ug[ Q? JK[JM

- Sane ’

LOCATION OF PROPERTY >~

CONSTRUCTION DETAILS BAILING OFf FUNPINRTEST

Czsing diameter j? ’/ Langtn of casing__.iﬁ._f_ Test rate__gé)‘T_ gpm Duration of tESt_._;._. hrs
Type of screen_;ﬁ-&.ﬂéﬁé‘é Length of screen ____..:__4 Drawdown e~ _ ft Date \T"i /“f ? / /OG /
Ty of pump Static lavel [depth 1o water) / % - =
Cagpacity of pump Quality (clear, cloudy, taste, odor) ﬂjf"f_[—‘

Cegith of pump setting

Date of completion Pump instatlad by

WELL LOG* SKETCH SHOWING LOCATION

Formations: sandstone, shale, £ T Locate in rafarance to numbeared
limestone, gravel, clay rom e state highways, street intgrsections. county roads, ete.

(Ed O_Qo_q ok o . N
SC_“A = jﬂgdd ~ 25

,,} B
T

S

DRILLING FIRM Eajﬁ-uli[(\&} DATE %f r;/ 19E]
ADDRESS ?'?Cb\ (rﬂ (Gg w L‘ll’ ﬁ SIGNED

*|f additional space is needed to complete well log, use n

ORIGINAL COPY - ODNR, DIVISION OF WATER_, FOUNTAIN Sl]., COLS.,0H10 43224 lél7g
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- WELL LOG AND DRILLING REPORT

TYPE OR USE PEN
SELF-TRANSCRIBING
PRESS HARD! |

cove (b s asgn

OWNER

State 'of Ohio :
DEPARTMENT OF NATURAL nssouacss@ 692836
1839 Fountain Scpare Drive _ . :
Columbus, Ohio 43224 Pormit Number

TOWNSHIP COH e kr/ ‘ SECTION OF TOWNSHIP

MALQ_PWWLMM& I?c/
LOCATIONOFPFIOPERTY—&G.ﬁH.LLﬂJ; SLH ¥ 29

CONSTRUCTION DETAILS BAILING O_H PUM.PING TEST
CASING
Casing Diameter in.  Length of Casing 3 Teame .SQ gpm Duration of test L hrs
Type: O Steel B Galv. o pve 0 Other Drawdown (water level during pumping) 3 B
Joimtz: O Threaded J¥ Welded O Solvenl O Other Measued from: X top of casing O ground level O Cther
SCREEN Static Level depth o water____ /75 % mﬂ
Type {wiro wrapped, louverad, etc.) Material Qualily [clear, cloudy, taste, odor) S agt
Length : . Diameter n | punr . ‘
Sel between f and Type of pump Capacity gpm
GROUT Pump set at 20 t
Maleriai \;gummad_lﬂ_[é_‘i_ Pump installed by
Meﬂ'ndofmtalamn———ﬁhﬁs-&’ Piless Device )X Adaptsr wit , ,
Depth:  placed from r UudWﬂ‘_&M
O Rotary X Cable 0O Augersd O Driven nmguomer ‘
WELL LOG* SKETCH SHOWING LOCATION
Show oolor, texiure, hardness, and formation: Erom ;I’o Show distances well kes from numberad
: YY) f‘jﬂfm/ an 7"‘
_DBrvwn Crule/ ) 20
Gin)/ Graume/ 20 {27
‘Hio ey 27
W

* If acidiional space is needed 10 compisio well log. use et consacutively numberned lomm.

1

DNR 780288

DRILLING FIRM & SIGNED ‘
ADDRESS / DATE 3"'4" 3 :
crrv, stave, zp_-S, 455045 - oonnecsaATION NuMBER RO ¥

Completion of #is form la required by 1521.05, Otio Revisad Code - fio within 30 days afior completion of drling. : N

ORIGINAL COPY - ODNR, DIVISION OF WATER, 1939 FOUNTAIN 8Q. DRIVE, COLS., OHIO 43224 <
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WELL LOG AND DRILLING REPORT 58887

State of Ohio
NO CARBOM PAPER DEPARTMENT OF NATURAL RESOURCES
Division of Water
A -
:ECESS RY 8 Fountain Square
SELF-TRANSCRIBING Columbus, Chio 43224

Permit Number 8? 3—‘ I}(_'r/

‘ d
COUNTY Q mMpol TOWNSHIP CAB NCo vy SECTION OF TOWNSHIP, J CL

OWNER (Tlaciow BQ_L\]Q)/ ADDRESS ‘;\07 [4) Bar%er Rc! 3 Uv\bahq_}_
LOCATION OF PROPERTY .S in Y OH Y 13078
BAILING OR PUMPING TEST (O | R )
CONSTRUCTION DETAILS ING OR PUNPING S
Casing di { ’—‘2 loD Pve Length of casmgl l 3 ! Test rata_,___LL opm Duration of test hrs
[
Type of screen PU(L: 085 SL Length of screen '2 Drandow:n_&_ ft Date (9 '—5- g
— 4
Type of pumg Static leve! (depth to water) (9 5 ft
Capacity of pump Ss— Cuality tclear, cloudy, taste, odor) e )f g

]
Depth of purnp setting ZOO

Date of plenon___é//e-{p/gj Pump installed by IJ?J/Q” Zp]ﬂfmt!'f‘l—j

Raotary A or Cable O

WELL LOG* SKETCH SHOWING LOCATION
Fortlri‘:::::r::aggit;?eélia'e. From To state highwal-vf:a;.;rie:traiiiger;::titgn:?n;ﬁ:t‘; roads. etc.
Red Cla A o L n N

C’,lcuzd Grave [ S 20

Egadéérﬂw;/ 30 45 m\_u 4o s £y

BloeClay Y5 [ 27 i e
Marc/ 12 2 2 ya 85—

Efvello o &s Jlo
Soodg Grgee/ | o | 113 X €

&
i K
=
1}
L}

f"h‘ll_gr-s-ﬂ-@w&‘@d

S

“ tf additional space is neaded to complete well log, use next consecutivety numbered form, - o ’ DNR 7802

DRILLING FIRM M@Eem&mnu womsea __ 4/ . __ pateSune29,198,

ADDRESS WMME #smuen

Completion of thig form is required by 1521.05. Ohio Revised Gode - file within 30 days after
WHITE ORIGINAL COPY . ODNR, DIVISION OF WATER, FOUNTAIN $Q., COLS., OHIO 43224 / Blug - Customer's Cagy / Pink - Driller's Copy / Gresn - Local Health Dept.

D %
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WELL LOG AND DRILLING REPORT 5 8 ZR1 5
State of Ohio =
NO CARBON PAPER DEPARTMENT OF NATURAL RESOURCES
NECESSARY - Divimm! of Water
SELF-TRANSCRIBING » %imnosh?:’gm‘
) Permit Numsber
counTy_Chanpaiszn TownsHiP_ Cgncord SECTION OF TOWNSHIP,
owner_ave Thomas avoress 113, Tincoln Flace Urbana, Chio 43078
LOCATION OF PROPERTY (1 Millerstown West of 560 approx 1 1/2 mile on Nerth side of‘ road
it iR
BAILING OR PII!PIIIG TEST
CONSTRUCTION DETAILS AILING OR PUMPING |
Casing dimtt'r_i_]a@._@.g;_. Langth of casing E Test rate 50 gpm Duration of test .. 1 hr=
Type of screen 310t . 052 Length of screen 0 ] Drawdown .10 #t Date FED 2Ty 10,3987
Type of pump Static level (degth to water) 515 r
Capacity of puwnp Quality {cléar, cloudy, taste. oder) __CLEET

Depth of pump satting

D;;?a iﬂ cog:pég&%nu Pump ingtadled by
WELL LOGG* SKETCH SHOWING LOCATION
‘Farrr_latidns: sandstone, shale, from o _ 'Locate in reference to numbeared

limestone, grave!, clay state highways, street intersections, county roads, &ic.
Clay | e 24 ® N

Gravel | ot 28

Clay 2f 75

Gravel 75 38

N T ——
[ Yo madaa ‘
&
<
s, R 2y |
= s rDJe,;Tg e,

* 1f zadiional spaca Is needed to complete well Log, U3 next consecutively numbersd form. 1 ‘ . ~ DNR 7802
priLLiNG pian _Willey Well Drilline,. IREQISTRATION NUMBER : DATER/L0/87 .

ABQRESSR ) Box 273 Unlon CIty, Indlana )-}7390 SIGN

Complstion of this form s required by 1521.05, Ohio Revised Code - file within 30 days after com
WHITE ORIGINAL COPY - ODNR, DIVISION OF WATER, FOUNTAIN SQ., COLS., OHIO 43224 / Blus - Custamer's Copy / Pink - Driller’s Capy / Grean - Local Haaith Dept

D | o




WELL LUG AND UHILLING HEPUH | 130383

TYPE OF USE PEN Ohio Departrment of Natural Resources, Divison of Water
SELF THANSCRIEING 1938 Fountain Square Drive, Columbus, Ohio 43224 Phone {614} 265-6739
PRESS HARD Permit Number ___ / & 4

1

A TaA ) ..
county__ ChaAamM P& { 8 A rownse__CanCakd g);)' N 7
uumEH_CBﬁLLE_S_SIAdLs:L__ PROPERTY ADDRESS. | 705 A BT, 5¢ o

(ADDRESS OF WELL LOCATION &)

MW&M&A@L&L&MRJ ou St.RT 540 (FasTside)

CONSTRUCTION DETAILS
73 i GROUT
CASING [, Borehole Diameter____ 7 %% in. ~F
T Diameter. ,5 ‘:‘!. o in. Length_f& 3 f wal Thickness_ﬁ_pR !'III'I Material Izﬁli_l Sc4A L Valume used Isd
3 Diameter in. Length f  Wall Thickness______in. Method of unstaliahon_ILﬁLE-
& T @ Deptr: placed from g noSunFACe g
Trpe:  gSweel  Gai. gpvc BIother —_____ GRAVYEL PACK (Filter Pack)
1 1] H‘ 0| Mater: ¥ Volume used Boanl.
L 3
Joints: 5 Threaded |, Welded WMl mother _____ ___ Method of installation___ Paob ed
Liner: Length Type wall Thickness____ in, Depth: placed from__._/ 4 3 ft. o ?¢ fr.
SCREEN Pitiess Device &, Adapter " Preassembled unit
Type {wire wrapped, louvered, &1c.) 5_],::]&_&_ Matanal ..,.P_U_C_ Use of Weil Ddl-l ssTi'e,
Length L ft. Diameter __§ _[1. . ®Rotary Cable TJAugered [ Driven (= Dug Z10ther.
Setbetween_ J®& R # ang 2% f. St NES Date of Completion - K-
WELL LOG* i WELL TEST
INDICATE DEFTH(S) AT WHICH WATER IS ENCOUNTERED. 7 Bailing , O Pumping’ Xoer_H Ik
Show cotor, texture, hardness, and formation: Tast rate _ gpm  Duration of test / hre,
sandstone, shale, iimestone. gravel, clay, sand, efc. From ‘ To Drawdown ——r i
! 1 . —
¢ LA e | 4{3 Measured from: T]top of casing Eground level ZOther
R S d \I’ Static Level (depth to water) 3g fi. Date: 4= F- ?}
Sandt Gravel 43 X} Quality (clear, cloudy, taste, ogor) CleAlr
} e (¢ Lo 8 € | -(atiach a copy of the pumping test record, per section 1521.05, ORG)
Grave| go /63 PUMP
Type of purnp .S.b.b.li&LS.thLE._ Capacity____ ] &7 gom
! Pump set at fl.
L {Pump installed by gé!ﬂ&! bl [ { L Pom P
L _SKETCH SHOWING WE
Show distances well lies from numbered state highiways,
street intersections, county roads, etc.
N
L -~
-3
ey
|
(e
- 1
L-r,
_ —— e LL.
W E
P rpi T T8
PRI S R
TP yUA 8B3ag Lutler sTa Rd.
-r; 315 JAm TN
atad W S

DNR 7802.20

8
'lfaﬁdmonalspawusnaededtuwmplﬂewedlhg usa next consecutively numbered fom.
Crilling FWHLE&MLL—QEM%——— Signed _MJ a‘ﬁu
mﬁ—&m-ﬂl—mg Data ,fii‘ 9 I ‘

o swezn lAtes T heely AH U367 oonneerason tumber 2] . L

Compilation of this form is ragquired by saction 1521.05, Ohic Revised Code - Me within 30 days after compiation of driling,
CRIGINAL COPY TO - ODNR, DIVISION OF WATER, 1939 FOUNTAIN SQ. DRIVE, COLS., OHIC 43224
Biue - Custoumers copy Pirk - Drilar's copy Green - Local Hagith Dapt. copy
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WELL LOG AND DRILLING REPORT

State of Ohio
NG CARBON PAPER DEPARTMENT OF NATURAL RESOURCES 652357
Division of Water
NECESSARY = .
Fountain Square
SELF-TRANSCRIBING Columbus, Ohio 43224
- |
counrv.CLQ.m.pﬂ%b_ TOWNSHIP Q9 hGeer J SECTION OF TOWNSHIP }
T \
ownsnjbgﬁ il ul ’ LS ADORESS R ESO M, ”Qrs*ﬂw n RJ Ur-kaﬂ he
y “)31.
LOCATION OF PROPERTY /l{f&, R’Ue I"I?c/ ?
BAILING OR PUMPING TES
co"s.ruuc.rlo“ DEYAILS (spacify one oy circling) '/9 !R
. i a i [] e ey
Casing diametar b t\)-—»}-‘l- C Langth of casing 7 q Test rate 3‘5 gpm Duration of test / —_—nr
. — i
Type of screen PL‘(— L Og-" Length of screen 9‘ Drawdown ______________ _ ft Date m & V"‘- \I ) ¢ é’}/
g P

Typa of pump Static level {depth to watar]
Capacity of pump Quality (clear, cloudy, taste,-odor] C/?Q r
Deapth of pump setting

Data of complation Pump installed by /\_Zf‘}. //(‘//L

WELL LOG* SKETCH SHOWING LOCATION
Fom?atﬁons: sandstone, shale, From To ) Locate in rgference .tu numbared
limestone, gravel, clay state highways, street intersections, county reads, etc.
C\ ave ‘ o0& "23 fr N
c oy _ 1722 129

Y ‘ . | s

omia e Eaton (Wl Drilfinn__ oxre I 0ly 2,198

®1¢ additional space is needed W complete well log, use next consecutive numl

ORIGINAL COPY - ODNR. DIVISION OF WATFR FAIINTAIN €N fAIC AHIN 42994
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WELL LOG AND DRILLING REPORT

Stzte of Ohie

MO CARBON PARPER
NECESSARY =
SEL.F-TRANSCRIBING

Division

Cuolumbus,

COUNTY Cha ""’L? A “f_\ﬁ‘\ TownsHip,_ L/ roan

DEFPARTMENT OF NATURAL RESQURCES

634628

of Water

Founrain Square

QOhio 43224

-~

SECTION OF TOWNSHIP ~ é

Tecvry ST/ ckiey
7 Ve

DWNER

<
LOCATION OF PROPERTY SOy #

AppREss . L2/ MV HemsTecs god b L A A s

CONSTRUCTION DETAILS

BAILING OR PUMPING TEST_.
ispecily ane by circiingl @

(f .’)

- L it .
Zesing diameter 22 Ak CU=PY T | ength of casing
g g

.—“i_o....__ Buration of test / nrs

— ] Test rate gpm
vre of screan B"‘:'c‘ Fe e T Length of screen _j..... Drawdown __;_?:._C‘__. ft Date 7//‘/"2/"92’
——— 7
Tyue of pump Static level (depth 10 water) G ft
Canacity of pump Quality (clear, cloudy, 1aste, odor) C./C(J‘ el
Zepth of puro setting 5 < ' -
H Gl . _'_“__.--
Zata of completion ﬁ/’//”j}/? & Fump installed by
WELL LOG* SKETCH SHOWING LOCATION
Formations: sandstone, shale, . i - Locate in referencs 10 numbered
limestone, gravel, clay e l 2 state highways, Street intersecticns, county roads, e1c.
= =T T
G ravel AP S N
hloe cla | 19 lac
L. [ A V ] fi -
5<7nr:/r:/fa; vel i 2 0~
7 } -
cley z2 123
w2 [y
[ Kc: Ve ‘ P00 &
~
|
| E
i
1
|
|
s
T, Ao 2oy

DRILLING Flm_gq'kah bde “ D v f }.'n <
LL) ’LI, er éH

ADDRESS J

*|f additional space is needed 1o complete well log. use naxt consecutive nu

ORIGINAL COPY - GDNR, DIVISION OF WATER, FOUNTAIN $Q., COLS.,GHIO 43224
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onve___2/15/80
SIGNED Z——),b{la (fgﬂ'\"\
rnba@ form, O'
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WELL LOG AND DRILLING REPORT

State of Ohio

NO CAREON PAPER DEPARTMENT OF NATURAL RESOURCES 640435
Division of Water

NECESSARY = .
) Fountain Sguare
SELF-TRANSCRIBING Columbus, Ohio 43224
’ 1 N
COUNTY C ‘\ ayn QG l 1 [ TOWNSHIP : }L]') 24N SECTION OF TOWNSHIP 3 é
) JR Y
OWNER G*’—C‘"‘ES(" C C"._& ALGRESS Jf) dk’ :/Y),Hprs‘f-own Ed/: {./T'L)‘“'\"?
LOCATION OF PROPERTY L qnf
BAILIHG OR PUMPING TEST
CONSTRUCTION DETAILS NG OR PUMPING Qi\_[i
:' - o
Zasing diameter D P(‘ (—Length of casmg_&)/____ Tes: rate__*&__ gpm Duration of test __ [ —
Type of screen PVC ,US‘V SJ& Tzength of s¢reen ___"L‘__._ -Dra'-vdown_g_;_ fr Date O < T } 0 ) q SJ?L
Type of pump . Static level (depth 10 water!} Ja f
Caoacity of pump . Qua. ity lclear, cloudy, taste, odor} Q E’ G ™~
Depth of pump sating —_— )
A" . . ———
Date of compietion Pump installed oy
WELL LOG* SKETCH SHOWING LOCATION

Locate in reference 1 numbered
stzte highways, street intersecuons, councy roads, etc.

Formations: sangstane. shale,
4dimestone, gravel, clay

Qv O ft ) jo 1 N
rale] X
la

From a

)

u—

(\ 3
(J v ! 2
grfieel 125 12¢
éJq 221 &/

mi )crs‘é-m}? 7\@ N
T |t s <3
‘ W Xwel/ E

UrLG“?

: ‘ | S

DRILLING Flm‘%iﬂ_ﬁ_wﬁ% DATE @C‘zt }3 }
\ODRESS (/J z- ‘ QT‘\L\H_D é- SIGNED u Wa&m
e o>

'NAL COPY - ODNR, DIVISIUN UF WATER, FOUNTAIN $Q., COLS., OHIO 43224 &
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County Permit No.

NO CARBON PAPER
NECESSARY -
SELF-TRANSCRIBING

WELL LOG AND DRILLING REPORT

State of Ohio
DEPARTMENT OF NATURAIL RESOURCES

ORIGINAL

5339389

Division of Water
Fountain Sguare
Columbus, Ohio 43224

Townsmp,_ga_/.czm_ssc-non OF TOWNSHIP (T

appress L 593 M ’f?i. #1/ Vi

LOCATION ©OF PROPERTY

CONSTRUCTION DETAILS

BAILING OR PUMPING TEST

(specify one by circling)

‘--J
Casing diameter‘_p(.. Length of casing

Length of screen

Type of screen

_.ﬂ_ Test rate_LL gpm

Duraticon of test____L.__ hrs

| Drawdown _&.__ ft - 1f

Static level (depth to water)

Date

-0

Type of pump

Capacity of pump

Quaiity {clear, cloudy, taste, odor)

Depth of pump setting

ol pa

Date af compietion

Pumg installed by

WELL LOG* SKETCH SHOWING LOCATION
O matone. ravel, clay From To state highways, sxreet mersections, sounty roads, atc.
i o 97" N
e I 97 | ag _ i
ety 99 |s50 r Bz TG4
2ih o (50 | 157

DRILLING FIRM

g .

aooress.Lb o Ml AT Z-

*|f additionat space is needed to tomplete well log, use naxt consecutive numbered farm.

168

/2 s/50
%t, ﬁ‘»,%/m

DATE

SIGNED




QRICINAL

LOCG AND DRILLING RE™ ORT

State of Chio
DEPARTMENT OF NATURAL RESQURCES
Division of Water
65 8. Front St., Rm. 313 Phorne (614} 469-2546
Columbus, Ohio 43213

WE!

NO CAREON PAPER
NECESSARY—
SELF-TRANSCRIBING

No. 413315

Couaty S04 1 Parans  mogmstip LUk bW A Gection ot Township 29
- P y N
owner ke d /‘A}:U 'Q/‘,n/ ndaress 4! FulTen SHSroarmas
< - el . : -
Location of property_ =90 F 3" e s T as Thiieowd N Yo N Fultarn ST
BAILING OR PUMPING TEST
CONSTRUCTION DETAILS (Spenify one by circling)
Casing Jiameter ___.....__Lenﬂ'th of casmg__;:j__. Test Rate.......- {%_.G.2M. Duration of test-......?—.:-.-: ..... hrs.
Type o screen ——=Tength of screen...== | Drawdown Sonii 0 o Date fd AR R ST
Type o pump b — = Static level-depth to vrater /5 It
Capacity of pump. - Quality (clear, cloudy, taste, odor) C‘ Lhe A}
Depthk of pump settng.
S -
Date of completion Pump installed by.
WELL LOG#* SKETCH SHOWING LOCATION
Formations J.ocate in reference to numbered
Sands;:::,e‘lsh!ig, i’i‘:;smne’ From To State Highways, St. Intersections, County roads, etc.
Red rdnay OFet | 3 It N.
- Sy antet R
A * 2
W
“de
w. _Fuldhe S E.
vy
“
We
: S.
: /
Drilling Firtm s AL rtﬂ?ﬂ S(‘f“ Date /{'//*“Y 'qu ]?7

Signed Mﬁz“-’

#*1f additional space is needed to complete well log, use next consecutive mmnbered fo

8y

Address Lo 15 RG&x@moaJ [aY

1
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WELL LOG AND DRILLING REPORT

State of Ohic

NC CARBOM PAPER
NECESSARY -
SELF-TRANSCRIBING

CQUNTY

DEFARTMENT OF NATURAL RESQURCES

Divisien

591420

of Water

Fountain Square

Columbus,

/A

Ohio 43224

SECTION OF TOWNSHIPM

7 42 z)
- s TOWNSHIP
= e

E7%, 82

LOCATION OF PROPERTY

Ld ADDRESS

, of Lholoon 2 [ellyor

_zs_ux_:ﬁ_,éz?w'a&..@
/2

CONSTRUCTION DETAILS

[ d r

BAILING OR PUMPING TEST

(spacify ana by cirgling)

/ T
Casing diameter LAy

Type of screen Length of screen

Langth of casi ng_7_442_

e —

Type of pump

-

Capacity of pump

2 L

Pepth of pumg setting

Test rate . .&é—)_ gem Duration of test __ L o hrs
Drawdown_ﬁ&. ft ez ~//-¥3

Static level {depth to water) 3 &

Date

Quality (clear(cioudy:ltaste. ador)

’

Data of completion

Pump installed by

WELL LOG* SKETCH SHOWING LOCATION
Formations: sandstone, shale, 3 T Locate in reference 10 numbared
limestona, gravel, ciay rom @ state highways, siraet intersections, county roads, etc.
~g-fp—t
i R N
- /‘ﬁ

L2

s

——

wetf

[ 7
[
7

:
N
w L]

)

S

S

*11 additional space is needed to cob

ORIGINAL COPY - ODNR, DIVISION OF WATER, FOUNTAIN SQ., COLS. OHIO 43224 92
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WELL LOG AND DRILLING REPORT 7118706

TYPE OR USE PEN Ohio Department of Natural Resources, Divison of Water

SELF TRANSCRIBING 1939 Fountain Square Drive, Columbus, Ohio 43224 Phone (614} 285-6739
PARESS HARD Permit Number ?f

countY___Cham P4 fSA/ TownsHr__ Sa le s oe?r;ll- No. 13
%gwmen Wabren Haney proPerTY ADDRESs_ LG f JA e 56# Ml Rd

T ORBON) i i . (ADDRESS GF WELL LOCATICN A}
L OCATION OF PROPERTY__/ i a J4cKsow . a e

CONSTRUCTION DETAILS

CASING - Borehole Diameter____ 1 ¥S_in. | GROUT
{1 Diameter g_d .E tength__ 2 3 ®  Wall Thickness_§DR 7 Material_ {3 e~ Sc4 L Voiume used._¥. 54‘! 3 260#

TDiameter______ i, lencth_______ft. Wall Thickness in. Method of instaltation___ T hast]e

O =) @ Depth: placed fro f. to 75 fr.
Type: Sl Gav gpvc @Other . GRAVEL PACK (Filter Pack)
o E E WSO o Malenal__G'_i"_r_gﬁ_N_J_Volume used 84 g4 L
Joirts: Thrnﬁaded WEId“d ] Ivent EOther . Methed of installation Paviecd
Liner: ,\Length Type Wall Thickness_____in. Depth: placed from 7 ft. to 2?3 i
SCREEN | Fitless Device X Adapter T Preassembied unit
Type {wirer wrapped, fouvered, etc.) S L6T  materal__ P ¥.C Use of well Domestic
Length 1 Y. f. Diameter 5% 0D _in XActary OCable TAugerec T Driven —Dug = Other
Set batween ydl #. and 3 B Sot_-Q %5  Dateaf Compietion g-272-70
WELL LOG* WELL TEST
INDICATE DEPTH(S) AT WHICH WATER IS ENCOUNTERED. T Bailing 0] Pumping* Zoher Z1 b
Show color, texture, hardness, and formation: . Test rate 2 gpm  Duration of test Vi hrs
sandstone, shale, limestone, Vgravel. clay, sand, stc. From = To Drawdown 20 4
B "'O " A/ c [A v ) a } 3 Measured from:  J top o casing ‘gground level  Other
' ; Static Level (depth to water) ¥ #t. Date: &-2 7~ ?o
G kAL e L 5 e Quality (clear, cloudy, taste, pdor) Cleahb
(Gra Y CLQ l’I : /2 ! 17 *(Attach a copy of the pumping test record, per section 1521.05, ORC)
Gravel 17 1325 PUND ‘
fophay & [A o LAy L |Typeo pump_SU_L”m_LL_ Sapacity /0 gpm
- i I ' Pump set at T
Grave L | ? & ) 73 Pump instalied by_EAfil-’ WelldPodf
L SKETCH SHOWING WE|

Show gistances well lies from numbered state highways,
street interseclions, county roads, ete.
N

Clark I°d

DNR 7802.50

W agditional space & ‘)tn PI5to well log, Usa Rext consecuivaly numbersd fom.
Drﬂ!lngﬁm_‘g.&IMﬁéL_Mq—- Smm_w"/
sovess 8800 A RT. (€ one_8=27-9 0
iy, Siata, Bp W-es‘f Lbewly o 93357 com recermionnomser__ S 7

Compilation of this form is required by saction 1521.05, Ohlo Revised Coda - fila within 30 days after complation ol drilling,
ORIGINAL COPY TO - ODNR, DIVISION OF WATER, 1939 FOUNTAIN SQ. DRIVE, COLS., OHIO 43224
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WELL LOG AND DRILLING REPORT

CARBON PAPER
NECESSARY -
SELF-TRANSCRIBING

NO

TOWNSHIP

State of Ohio
DEPARTMENT OF NATURAL RESOURCES
Division of Water
Fountain Square
Columbus, Chio 43224

-Sél[fm

Permit Number

afin

OWNER L

LOCATION OF PROPERTY .S A €

(]
5

[y

SECTION OF TOWNSHIP 7

aporess. 8 eiNxDogem Rcl}Ur L\_ca\aq

CONSTRUCTION DETAILS

BAILING OR PUMPING TEST

(spacify ene by sirclingd

AL

-,
Casing u.aneter_—"))/_ﬁ__F_QQLangth of casmg_LQL Test rata ... _ZL_ gpm
Type of screen w Length of screen....é:__.. Drawdown __E_ [

Duration of test_,L_ hrs

Date
Type of pumg Static level {depth to watar) 20 e
Capacity of pump Quality {clear, cloudy. taste, odor) (’jex fad
‘ ; .
Depth of pump setting [ oo
Data of\completion X-17-8¢ Pump installed by ]"’LW mﬂfﬁfJH
Rc:aq E or Cable 01 [
WELL LOG* SKETCH SHOWING LOCATION
Formations: sandstone, shale, Locate in refarance to numbered
From To

limestone, graval, clay

state highways, Street intersections, county roads, etc.

ST RT 3L

Sgnd #-gmwl e lay 0f 44
clay 7 ' Y5 |)po
Sondfeiravel /20 //0
cla?‘ 170 |56
Son 4;;/4ue/ /S5b | 163

rd

Chi )Ar{hs {-ﬁmﬁf’\d—

1

Du-q Ga
J

X
AL

172

* I additional space is needed to ompme'mu !
DRILLING FIRM

moaassMiNQGf Lt)l-r?

X usi naxt consacutively numbered form.

EGISTRATION NUMBER

24

DNR 78

)

DATE

Campistion of thia form is required by 1521 .05, Ohio Revlsed

SIGNED é#;/
@ - flle within 30 days afte mplaﬂé/

WHITE ORIGINAL COPY - DONR, DIVISION OF WATER, FOUNTAIN SQ., COLS., OHIO 43224 7 Biue - Customer’s Copy ! Pink - Ordler’s Copy / Green - Local Health Pept.

ST

1



WEL LOG AND DRILLING REP~RT ~ omemaL

’ State of Ohio :
NO CARBON PAPER DEPARTMENT OF NATURAL RESOURCES 4 7 9 3 8 4

NECESSARY ~ . Division of Geologica] Survey
SELF-TRANSCRIBING Fountain Square

Columbus, Ohio 43224 Phone (614) 466-5344

SECTION OF TOWNSHIP
COUNTY TOWNSHIP M R PMEBER : l L
ownsR_A_Q_lLﬂl 2. ‘q; Ay 9 ADDRESS W Mo 5 NMA,
B | '
LOCATION OF PROPERTY / ) f F a N Duj A 7 R d
' 3R PUMPING TEST
CONSTRUCTION DETAILS R PUMPING
ety T
Casing diameter 5 5;/? Langth of casing_?_L_ Tast rate_Lb_ Duration of test
Type of screen Length of screen h—— Orawdown _,MO_AL&_ Uate_\-l_V_L_q_s.’_l_Ls
Type of pump - Static Ieval {depth to water) .
————
Capacity of pump Qual-ty (clear, cloudy, taste. odor) [ A T A “
Depth of pump Satting —
—————— . e r——
Date of completion Pump i Hed by
WELL LDG* SKETCH SHOWING LOCATION
Formations: sandstona, shale, F T Locate in reference 1o numbered
limestone, gravel, clay ‘ rom o state highways, street intersections, county roads, etc.
Red ¢ la Y oft Jo_® N
QhAp el ya, g7
dJd
L'-’e (I 59 %
' . >
W st Rilz 26 E
yvi _
f = -
o7 7 1 - s !
Tt . .“. F
(IR W1 99
X Ky L 4

© PRILLING FIRM =

-Anonusw:_._.

PR

)¢ additional space is nesded 1 complate well log, usa next consesutive numbered form, ' -

95 ‘
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WELL LOG AND DRILLING REPORT ot

State of QOhio

PLEASE TJSE PENCIL DEP'iRTMENT OF NATURAL RESOURCES v -
gg I’EY?EWRIT]?R Division of Water }ﬂ Y 288 3 1 8
0T USE INK. 15362 W. First Avenue

Columbus 12, Qhio

Ceunt _.._A_%;__éﬁ—VTcwnsmp ._,L(ﬁ e Section of Township
Owner M(&/l _;/4‘% e DA dress ﬁﬁz
Lacation of property... 7% 34 W

CONSTRUCTION DETAILS J BAILING OR PUMPING TEST

_,asj.ncr diameter . ﬂ{;:___’_‘___Lena-tn of cas;ncr ﬂ __________ Pumping Rate......o....G.P.M. Duration of test............ .2TS.
Type of screen. . Length of screefto. .o Drawdown e LT O X - WP
Type of pump Static level-depth to water it
Capacity of pump Wrttey—rriTe, cicudy, taste, saem
Depth of purap setting..._ﬂéf et et et e e e e e
Date of completion : Pump installed by

CWELL LOG SKETCH SHOWING LOCATICN

Formations I .
L Locate in reference to numbered
Sandstone, shale, limestone, \ From To State Highweys, St. Intersections, County rozds, etc

gravel and clay

pilllos Loy o Fest |t N.

%&M/VM‘L %/ §o _ ,,’ c - 7.";.
R el | po | 4T -7

7/@ 4'?‘} . w ] . E,

i i
R ' S- .
L . See reverse side for instructions

Drilling Firm :T_ FYFFE
Wa f’?‘ w2ils &3 Ezznhs
Address R.E 2. 1Jn.3 FA o_,égj

SPIINGFIELD, OHIO
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WELL LOG AND DRILLING REPORT
Ohig Department of Natural Resources, Divison of Water
1939 Foumain Square Drive. Columbus, OChio 43224 Phane (614} 265-6739

TOWNSH:PMJ_d -@\1 g

TYPE OR USE PEN
SELF TRANSCRIBING
PAESS HARD

COUNT\"( m mm LQ_n
@EUJLDER_Q}AM\_V—___
ONE 3R BOTH)

713784
d3

SECTION/LOT No.
" - {CIACLE ONE}

Pl

Permit Number

it Y

PRDPEHT‘( ADDRESS

= . ‘ ~5¢‘ "hﬂ (ADD] E55 OF WELL LOGATI
LCCATION OF PROPERTY '})i"n' (€ 4AS; o4 A [[2 (0 ind LAz 0Lz _
CONSTRUCTION DETAILS
CASING Borehole Djameter—.__ . . _in. GROUT .
3; Diameter__ 7 in. Length fl.  wall Th|ckness__.l’_“£i in. Material f f \L4'f Volume used
Z Ciameter, in. Lengt R, wail Thickness, 1. Method of instaliation
T 7 I T Depth: placed from__ %10
Tpe pStmel Gab. PVC ZOther - GRAVEL PACK [Filter Pack)
e " I Material Valume used _
Ve Threaded E:Welded 2™ momer _ - Metnod of installation
Liner: Length Type. Wall Thickness i1. Depih: placed fro foto fr.
SCREEN Pitiess Device _ Adapter _ Preassemblec unit
Tyee {wire wrapped, louvered, etc.) Material Use of Well {-ﬂq_._dﬁn LA G_/
Length . Diameter in. Z Hotary jCable T Aug Driven  Z Dug Z Cther
Se: between k. and f._ Slot Date ¢of Conlpletion iéﬂ’
WELL LOG™ : WELL TEST
iNGICATE DEPTH(S] AT WHICH WATER IS ENCOUNTERED. ]?B:mng _ = Pumping- ~ Gther
Show color, texture, hardness, ang formation: - —{ " Test rate Ll-c gem  Duration of test hrs.
sandstone, shale, limestone, gravel. clay, sand, stc. Fram To

Crawdown ' Y

f){&.\ / O g

Measured Irom: Z/iop of Cas:rg Z ground level — Other

S € ‘ graye) 2 A8

Static Leve! (depth t0 water)—n_t\___ it Dae:.
adar)

JJL_LLMLQ_{&____&Y_J*

Quality (clear. claudy, taste.
"{A1ach & copy of the pumping lest record. per section 1521.05, ORC)

PUMP
i Type of puc Capacity apm
! i Pump ser al it.
Pump instailed by
[ | WELL LOCATION

1 Show digtances well lies from numbered state highways,
streat intarsections, county roads, sic.

N
&
i‘\\q’ 5
\ !@gil E

. . N

) %

b ']

8

a ‘ -
554.5____ QODH Registration Numbaer

Completion of this form is required by seciion 152105, Ohio Revised Gods - filg within 30 days after completion of drillng.
ORIGINAL COPY TO - ODNR. DIVISION OF WATER 10329 FOIINTAIM @0 NRIVE ~A1LE MRS 429734

DNR 780290

1393
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County Permit No. WELL LOG AND DRILLING REFORT

State of Chio
NG CARBON PAPER DEPARTMENT OF NATURAL RISQURCES 538391
NECESSARY — Division of Water

_ Fountain Sguare
SELF-TRANSCRISING Columbus, Ohio 43224

= i}
? <
CQUNTY%W&TOWNSHIPW/KM/ /EC/M-?/L SECTION OF TOWNSH!F’ 7
4 & L

J.r/ g r Jf
CWNER 34 I g BT o T C‘Y:/t,,_rﬂd-"\-—- ADDRESS i ) g
LOCATION OF PROFERW.ZL&M‘.&A:LI.{_;% L5736 ?;M =
CONSTRUCTION DETAILS BAILING OR PUMPING TEST

ispecifv bne by circling)

) L Pa =
Casing diameter__‘_fzﬁ__ Length cf casing 35 Test rate__._LF‘____ spm Duration of test L=

hrs
Type of acreen Length of screén_______ Crawdown ___I__/___ ft Date ?_Lé' /?C
Type of pump Static level .depth to water] /3 t
Capacity _of pump Quaijity {clear, cioudy, taste, odor'}v
Depth of pump setting C/K&u’f/’l——
Date of compietion Pump installed by
WELL LOG* SKETCH SHOWING LOCATION
Fom?atjons: sandstone, shale, L Eram To ) Lacate in rgference 1o numbered
limestene, gravel, clay state highways, sireet intergections, county roads, efc.

o lary R N
W/ALW ad 1173

4

X
i
3

X
M‘&

e

S

DRILLING FrmMﬁ:&'ﬂ.—“; DATE ‘?Zé/g?é
ADDRESS !{‘I"C czV % %? Wm SIGNED /&/444__: M’Ly\

%1 additional space is needed W complete wall [og, use next consecutive numbered form.
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WLLL LW ANU URILLING HESOUNT Q
TYPE OR USE PEN Qhio Department of Natural Resources, Divison of Water 7 4 e 3 1 O
SELF TRANSCRIBING 1939 Fountain Square Drive, Columbus, Ohic 43224 Phone (£14) 265-6739

PRESS HARD Permit Number y 5 g

- ] ;
COUNTY ____ f%%( g TOWNSHIP Q%’{-W" éEm_OT No.
T ONE)Y

P g | —
OWNER}BUILDER ﬂuﬁu/ 7 PROPEATY ADOH: ss_m_#f ;

(ADDRESS OF WELL LOCATICK A)
LOCATION OF PROPERTY gg& 4 # 7o Do

CONSTRUCTION DETAILS

CASING Borehole Diameter__ =" =& _in. GROUT

Dlameter__é__ Lengm,__Z_O__ f.  wall Thickness__, #¥ <—in. Material__ cism v v Volume used
Z Diameter__ in. Length____ k. Wall Thickness __ in. Metnod of installatzn

5] a I a Depth: placed from A to h.
ypar Sl @ z"v¥e TOther ___________ GRAVEL PACK (Fiter Pack)
] T )T I Materal Volume used
LInts: = Threaded 2@ - Soivent T Other Methed of instailaficn )
Liner: Lenetn Type Wall Thickness . in. Depth: placed frar ; flo .
LCREEN Pitless Device F agapter Z Preassembied. unit
Type (wire wrapped, louvered, etc.) . Matenat ____ Use of Well
lLangth . Diameter in. . Rotary I"fa'cie _Augered — Drwen — Dug — Othar
< ot berween 4 and - e Date of Comoletior: Sy s T A
WELL LOG” : WELL TEST

IMDICATE DEFTH{S) AT WHICH WATER IS ENCOUNTEREZD E/Bailing — Pumaing* — Other -

Show color, exture, harcness, and formaton: —_— ] Testrate__og @ gom  Duration of lest S hrs.

sandstone. shale, limestane, gravel. cidy. sang. 2:c Senr Ta Drawdown pa) i

ﬂ// ) ) Measured from:  "Z7ap of tasing —ground level ZOther

- TTOTTTT T I Staticlevel (depthiowater) /7 Dae s Fn s S
- &"f i - Quality (clear, cloydy, taste, odor!

J&o«/ ’/47‘”/ A& 2 & | ianach a capy of the pumping tesi racord. per section 1521.05, ORG)

z@éz_ﬁﬁ; e 3% PUME

Type of pump Capacity - _ gpm
Pumpg st at : T
- Pump instafled by
3240 * f SKETCH SHOW! WELLL Tl

Show diztances well lies Irom numbered slate highways,
stregl intarsections, count; roads, etc.

- N

— w E
Co-
. Ay Vi
. \ T~ s
) L
| - -
RS .
- . e I
o
S L L W 5
"Il anditonal space s 1aeded to- mmplme well Iog Usa fnext consecutivery numoered lom.

ONA 7402.90

S -.._- .
. Crili ng Frrrﬂ K- A"‘J &VL Signed a« e M

U rd
AMI&_&M Date 5[ s Z c’,/ F2.
City, State, ﬁp—&@- & Y 3= 75;" O0H Fegistration Numbe* a2 00 ?

Campletion of this Jorm s requied by sectnen 1521.05. Dhi.o Revised Cada - file within 30 days after completion of drilling.
“ORIGINAL COPY TO - ODNR, DIVISION OF WATER, 1939 FOUNTAIN SQ. DRIVE, COLS., OHIO 43224

Blue - Customer's caoy Pink - Crillers cogy Green - Local Heatth Dapt. cogy
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WELL LOG AND DRILLING REPORT shpoarn
State of Chio Loty

NO CAREBON RAPER DEPARTMENT OF NATURAL RESOURCES
Division ¢of Water

NECESSARY - N
Fountain Sgquare

SELF-TRANSCRIBING Columbus, Ohio 43224 .
permithumber & D ZI17
¢ Jyd, -'
?i?ul“ V_QM&‘_QA_ TOWNSHIP Uy be g SECTION OF TOWNSHIP 3%
. €

T Rt’:h Foprrouo Cen sTevetvon, apores:_22 9¢ Ry 3¢, G l‘hc}_;jo H Y3343
LocATion o properTY_ 2 D /0 ST K7 55, ¢ b n <
i R TES i
CONSTRUCTION DETAILS BAILIKG OR PUMPIKG 7€ 4112

T - 7
Casing dimterm(:ﬂ_enmh of casing_&_— Tust rate /f gpm Qurationcftest 4/ "rg

/
e : - uy ;
Type of scresn Bc.ogs"Sh ,-Length of screen =2 Drawdown /& & Cate {9_,/‘/6 ‘97 —
—— SE “

Cuality {clear, clowty, taste. odor) CIEG -
Depth of pump setting js—i’ .
Date of cgmpletion é//é[g7 Pump installed by :
Rotary ;‘%‘r‘ Cable O s

7
WELL LOG* SKETCH SHOWING LOTATIOH

S:atic level (depth ¥ water)

Type of pump
ma——

Caoacity of pumnp

Locate in reference 19 numbered

Farmations: sandstone, shale, 3 T r
rom o state highways, street intersactions, county rcads, etc.

_ limestone, gravel, clay

gecf C JC—Z 08 /3 = A
Erovel £S05d | /3 | esT

QWVFL ' &5 | 8¢

1/
w ' ——% k
s“r'R-T-g’s_ E
~
- )
S
DNR 7802

* H additional space i needed to complets well log, use next consecutivaly numbered form.

o rom Eton e )3 ios T-Secistaarion omsen // onre §/2:5/87
ADDRESS SYoI M mé’g) w‘;?d Liber 7}’(_0# SIGNED OM&

Completion of this form is required by 1521.05, dhio Revised Code - file within 30 days after car@on. U
WHITE ORIGINAL CORY - ODNR, DHIVISION OF WATER, FOUNTAIN 5Q., COLS., QHIO 43224 / Blue - Custemer's Copy / Pink - Drifler's Copy / Green - Local Health Dept. Copy

e
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WEI" LOG AND DRILLING REFORT ORIGINAL
State of Ohio ’

NO CARBON PAPER DEPARTMENT OF NATURAL RESOURCES 436608
NECESSARY Division of Water
SELF-TRANSCRIBING 65 §. Front St., Rm. 815 - Phone (614) 469-2646
Colymbus, Ohio 43215 .
h F@LE—SM of Tmsﬁp%

Addréss L

Location of prom_i&uﬁ_mm I =%
!

o BAILING OR PUMPING TEST
CONSTRUCTION DETAILS ) (Specify one by cireling)

P

Casing diarneter I&-Jength of casing,

Type of screen Length of screenta 1
Type of prup ‘

Capacity of pump
Depth of pump setting. Z

Dats of completi Pump inatalled by.
WELL rLogx SKETCH SHOWING LOCATION
Formatiens Locate in reference to numbered
Sandstons, shale, limestone, From To State Highways, St. Intersections, County roads, ete

N.

11/ l Ny [t/

* Drilling Fism ¥4 :
nateens ) 0 32 M1 2 KT

I g
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WELL LOG AND DRILLING REPORT

State of Ohio

NO CARBON PAPER

DEPARTMENT OF NATURAL RESOURCES

640293

Division of Water

NECESSARY =
SELF-TRANSCRIBING

Fountain Square
Columbus, Ohio 43224

/3

SECTION OF TOWNSHIP

CDUHTV%OWNSHIF \Szf /f?ﬂ”z :
owuen_()_\O e nc Q ” M Q¥ ADDRESSMM_U.@l

L ame

LOCATION OF PROPERTY

CONSTRUCTION DETALLS

BAILING OR PUMPING TEST /?/@“;

{specify one by circling!

_rf L
Casing diameter é/ zp /JJ/C: Length of casing C{—d
/

Type of scraen%/c iﬁ-—-"/"/ Length of screen =

Type of pump

Capacity of pump

Test rate __i_z gpm Duration est JL_ hr
(4’? L gl__4/9.? 2

Date

Static level [depth to water) “2- g
Quality (ciear, cloudy. taste, odor) C/(‘é".f'

Drawdown o . ft

Depth of pump setting — ,
Date of compietion _ Pump instalied by ,/—faﬁ— )JA”’J j’ ;1 /‘f
WELL LDG* SKETCH SHOWING LOCATION

Formations: sandstane, shale,

{imestona, gravel, ciay From Ta

Lacate in reference to numbered
state highways, street intersections, county roads. etc.

f_/dv on

agrbve/ yay

</ qy Yy 150

S
DRILLING FIRM EA%& /(/P//Q»,'//?_ BATE 2 / 9¢¢3 % ,
ADDRESS f{fd’//%f[@f/ é/flinz"f 7‘-9 SIGNED .
*1f additional space is needed 1 compiete well I{g, usa next consagutive number m. C/J 75

ORIGINAL COPY - GDNR. DIVISION OF WATER. FOUNTAIN SO.. COLS_OHIO 43224
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WELL LOG AND DRILLING REPORT 718706

TYPE OR USE PEN Ohio Department of Natural Resources, Divison of Water ‘
SELF THANSCRIBING 1939 Fountain Square Drive, Columbus, Ohio 43224 Phane (614) 265-6739
PRESS HARD Permit NMumber ____ 2/
COUNTY___ ("h A APAM A TOWNSHP__ A4 le A OT No._ /3
ONE)

@EU!LDEHMLM’__ pROPERTY ApuREss__ @& 1 Jae 56” (4L Rd
(ADORESS QF WELL LOCATION A)

N
LOCATION OF PROPERTY. /g g_t .oi 5 éé;ﬁ gg aN Jg_lcﬁscuf ﬁgﬁ "Zsl_ £§'§'is _Ign;&_géédeg

CONSTRUCTION DETAILS
o i L2 ROUT
CASING p, Borehoie Diamater____ 1 ¥S in G -
7 Diameter___ ’ga'in. Length__F.3 . wal Thnckness_ﬂ_éﬂ_jm Material_ B e SeAlk SCé L _ Valume used v bdj s d40 "'ﬁ__
Z Diameter___ in. Length_.___  ft. WallThickness_ ___ __ in. Method of installaticn__ Th el
. 5] i &3] Depth: placed from_ 9_}_» au s d ft. to e -0 ft
Type:  pSieel o Gal WFVC EOther . GRAVEL PACK (Fr}_ter Pack| 4 L
) =] O I Material_ (3 bhsl SA W Volume used cRe) g A
Joints: ﬁ'T] readed 2 Welded ?Solvent ZCther . Method of installation Pocked .
Liner  Length Type . Wall Thickness________in. Depth: placed from_____ _ & ® o 2?3 P
SCREEN ) Pltless Device X Adapter Z Preassembled unit
Type (wire wrapoed. louversd, efc.) S [ ] T Material P Ve Use of Well Dasestic R
Length L 72 f. Diameter 549 40D in. Xhotary T“Cable T Augered T Driven Z Dug ZOther
Setbetween 2/ i and Fae . Sor_-0Q FS5 Date of Compietion g-2%- 7 o
WELL LOG" WELL TEST
INDICATE DEPTH(S) AT WHICH WATER S ENCOUNTERED. ' = Baiiing Z Pumping” ' A Crher, Bt b
Show colar, texture, hardness, and formation: —— ] Test rate 2 g gpm  Duration of test / ____hrs
sandstone, shale, limesione, gravel, clay, sand, elc. | From | To Drawdown 20 -
B h g e [A o T SR o Measured from;  "Jtop of casing XQround evel T Other_ .
e ? — ; Static Level (depth towater)_____ /¥ . Dae: £-27-28
Gravel 5 it Quaiity (clear, cloudy. taste. pdor) CLleah
ﬁ Lt B4 G_Ké ‘}'_ 1 } 2 | '7 “{Attach a copy ¢f the pumping test record, per sactien 1521.05, ORC)
Geavel -3 PUMP
o C[ALL is-' | €L |Type of pump Sdh-"}t‘rs.ru-t Capacity : /0 gprT‘
= 1 i ! Pump set at. e
G raye b : ? - i 73 Pump installed ay_EA_?‘aH Well+P _ﬂ‘-’ ME
[ i
| -
Show disiances well ligs from numbered cizte highways,
} street intersections, county roads, etc.
‘. | N
I |
j ~
S e
! L dAacKsew 5
] iy
<
w - E
- L
; Ay ek
- L
S
*[f additional space is needad to complate weil log, use next canseculively numbered form. DNR 7802.90
Drilling Firm Eatow Wetl Dy, Lbﬂ'-‘JL SignedM &ﬁ"‘j
Addr ?900 A/*RJ;{E Dats &’27-9" .
City, State, Zip_ A/ £ 31 Wy of 57 ODH Registration Numg qF
Cornplation of this formt is required by section 1521.05, Ohio Revised Goda - file within 30 days afer complation of drilling. %
CRIGINAL COPY TO - ODNR, DIVISION OF WATER, 1939 FOUNTAIN SQ. DRIVE, COLS,, OHIO 43224

Rijye - Cmirimarn noew  Diad . NALL S mirs anas | o] Losith Mans e
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WELL LOG AND DRILLING REPORT 7383873

TY®E OR USE PEN Ohio Department of Natural Rescurces, Divison of Water

SELF TRANSCRIBING 1939 Fountain Square Drive, Columbus, Ohio 43224 Phone (614) 265-6739 -
PRESS HARD Sa ( ) Permit Number _ L5 =

couuw( .hng_-;gn‘,‘sb [ G TOWNSHIF %G\UY\ SECTIONLOT No.
{CIRGLE ONE) -

OWNER/BUILDER h‘x‘r\\f’\ GZM PAOPERTY ADDRESS_ AD20) \\C{‘XSY\ \‘\ AN Qd

(ADCRESS OF WELL LOCATION A)

LOCATION OF PROPERTY.

— CONSTRUCTION DETAILS

CASING Borehoie D'jameter_Dﬂ__ln. GROUT
T Diame!er.bé 2 in. Length ,55 ft. Wail ThicknessypiT 2l _in. Ma;enal_bg::&.rﬁ@._vmume used Jm ‘hﬁ
ZDiameter_________in. Llength________#  Wall Thickness________in, Methnd of installation df\!ll (At d 1
Type: S el ﬂ:‘aw E]Pvc @ Depth: placed from___ ) ft. to_ k.
' @ | @other — GRAVEL PACK (Filter Pack)
o E_, &3 I Material Volume used__ _—
Joints: @ Threaded %‘Welded @Solvem ZOther _ Method of installation
Liner: Length Type Wall Thickness________in. Depth; piacediram__..__~— ft. to__ == it
SCREEN Pitless Device Adapter _ Preassambled unit
Type (wire wrapped, louvered, etc.) ha— Material _——— Use of Well \rfY\Pé.
Length — ft.  Diameter in. [JRotary XCable T Augered [ Driven J Dug C Other
Setbetween___________ft. and fi. Slott‘u'?h\"ﬂf.‘_ Date of Compietion -
WELL LOG" WELL TEST
INDICATE DEPTHI{E} AT WHICH WATER IS ENCOUNTERED. ﬂaaﬂmg _ T Pyumping” ~ Other _
Show color, texture, hardness, and formation: T - Test rate D gpm  Duration of test z:) krs.
sandstone. shale. limestone, gravel, clay, sand, ete. " From i Te Drawdawn %
4&‘ XG.\L LD 9 MBa.Sl.!fed from: E\mp of casing Lﬁ ground level ZOther
‘ — Static Level (depih to water) h Dae A-1-S]
Dx’m ﬁ QTN P\ ! Q_‘._‘_D_Q_ Creality (clear. cloudy, taste, sdor) (V1€ Oh
\J\Jﬂ\tﬁ" (%(Lm *{’\ =0 =S *{Attach a capy of Ine pumping test recard, per section 1521.05, QRC)
L) ! i
; PUMP
i Type of pump Capacity gpm
N Pump set at ft.

Pump installed by

Show distances well lies from numbered state highways,
street intersections, counry roads, etc.

N

E
IR 3
Pl s
L rpa i
1o i, ~-£’| j.q\ NI
- T = 0
e Cepeg aa s
— L L L) B e
1 NG »

ed 10 cumpiele wall log DNR 7802.90

*Ii additional space i

Drilfing Fi Qe A
wRRAD ﬂ\\m(m @ W-13-9)
City, Stats, Zip. _ ODH Registration Number alﬁ“l

~

Compltion of thia larm is required by saction 1521.05, Ohio Revised Code - file within 30 days atter complation of drilling.
ORIGINAL COPY TO - ODNR, DIVISION OF WATER, 1939 FOUNTAIN SQ. DRIVE, COLS., OHIO 43224

i
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WELL LOG AND DRILLING REPORT

State of Ohio
DEPARTMENT OF NATURAL RESOURCES
Division of Water

712336

TYPE OR USE PEN ‘ 1939 Fountain Square Drive Permil Number
SELF-TRANSCRIBING Columbus, Ohio 43224
PRESS HARDI! (614} 265-6739
L b [T
counTy __ CHAMPAIGR TOWNSHIP Salem - __ SECTIONAOTNO. . _
[CIRCLE ONE) F Tl
OWNER/BUILDER Yartin Shaffer PROPERTY ADDRESS __ - <ackaen Hil) Rd. # 767
(CIRCLE ONE OR BOTH} [ADDRESS OF WELL LOCATIONL }

LOCATION OF PRHOPERTY

CONSTRUCTiON“DETAlLVS " briigoﬁ- t;rn‘rith‘l;.4 on-fi;nt li

CASING GROUT ¢lay

Diameter __T5 _in.  Length 128 5. wayl Thickness SUR2Y . MateriaBensesl & metive/voumeused _L® pallens
Type: O Steel dGalv. &EPVC O Other Method of instailation . _ Prrped & zravity

Joints: O Threaded O Welded & Solvent O Other Depth: placed fram 25 o | f
SCREEN GRAVEL PACK -

Type (wire wrapped, louvered, atc.| —Blet#od  Materiar _ EVG_ _ Material . _Fea sravel volume used ____LI.__L___!_
Length 5 f Diameter __5&% " _in  Method of installason Gravity.

Setbetwsen __. 120 _ frand _ 185 _ it Slot_«®51  Depth placed from 12¢ 1o 125 &
5= Rotary OCable C Augered ODriven CODug CGOther . . Pitless Device O Adapter O Preassembled unit

Date of comgletion Usa of Wall Home i

PUMP WELL TEST
Type of pump i Capacity gpm | Bailing O or Pumping 2 AR X

Pump set at f. | Testrate __ﬂL__%gpm Duration of test _L_____hrs.
i Drawdown 2 i

Pump installed by o

Measured from: Etop ofcasing Ogroundlevel OCther —
W * -

ELL LOG Static Level {depth to water} &2 i Date: Uz@. -
INDICATE DEPTH(S) AT WHICH WATER |$ ENCCIUNTERED. Quality (clear, cloudy, taste, odov) Clear
Show color, texture, hardness, and lormation: .
sandstone, shale, limestone, gravel, ciay, sand, etc. From To [Attach & copy of the pumping test record, per 1521.05, ORC}
Clay O 4 5 R SKETCH SHOWING LOCATION
n ’ Show distarces weit lies friom numbered

1 1 H |

Sayd & yall¥w zravel - 15 195 state highways, street intersections, county roads, efc.
Gravel & sand 18517 139!

1251 ¥
Tetsl Demth 1251 < n{ f(: )(L 0

W _ E

¥ N sddittonal apace is nesded 1 complets well log. use next consscutivirly numbared fom
DRILLING FIRM Tfil.v Well Drill ing, Ins.

ADDRESS __ Ro Bo 4 Bex 273
CITY, STATE, 2IP Uaies City, TN L7398

Completion of this form is required by 1521.05, Ohio Revised Code - file within 30 days after compietion of drilling.
ORIGINAL COPY - ODNR, DIVISION OF WATER, 1939 FOUNTAIN $Q. DRIVE, COLS., OHIO 43224

Blug - Customner's Copy  Piak - DlIe!‘lCﬂw Groan - Local Health Cept. Copy

i L
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WELF LOG AND DRILLING REPPRT ORIGINAL

State of Qhio

PLEASE USE PENCIL ~ DEPARTMENT OF NATURAL RESOURCES N¢ 327300
DO NOT USE INE. 1562 W, First Avenue

l 3 Columbus, Ohioc 43212 K / /
County_c 6 AN p ALQ v Township. .\ SALleM Section of Township

.AL.&M_LJ__EAL&AA%{&ddress weslLibeh t:L JH(D_

Location of property_ A A 1he West o€ Aenand ow Judhow Rd

CONSTRUCTION DETAILS BAILING OR PUMPING TEST

—
Casing diameter ig'[_....___Length of casing..__.‘._/__i_._. Pumping Rate._._)_z.r G.P.M. Duration of test.--.Es._.h.rs
Type of Bcreen__:___.___Length of screeti Drawdownﬂ_o..‘.f_ﬁmft. Date...A.P JR ?;./?“r

Type of pump —— Static level-depth to water 5/ &= ft.
Capacity of pump —_— Quality (clear, cloudy, taste, odor) & 4 eA L
R
Depth of pump setting. ‘
Date of completion Pump installed by
WELL LOG* SEETCH SHOWING LOCATION
Sandstofe?l;i:lt:o?ismestone From To Locate in reference to numbered

gravel and clay State Highways, 8t. Intersections, County roads, ete.

~Bed Claw. | 0T | 4T N.
. RQhAavelb | 5 |40 |
o Blue. Qé.ﬂ.; _____ ____f_(é._-_.z e
—Ahkvel, | YR | &/

—————————————————————————————————————— |--- s e ]

S.

--~----~—--—-—---—-—-—--*-————---L —————————— |--—-—--———- See reverse side for instructions

Drilling Firm ' pete A PR 3’,. /Y¢S
Address _BQV\ 7F R° Sew ge £ Y, 0 Signed Q%&M_ . /-%

%*If additional space is needed to complete well log, use next consecutive numbered Lx/
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WELL LOG AND DRILLING REPORT - 742149

TYPE OR USE PEN Ohio Department of Natural Resources, Divison of Water !
SELF TRANSCRIBING 1939 Fountain Square Drive, Columbus, Chio 43224 Phone {614) 265-6739 ‘
PRESS HARD Permit Number _ 3¢
COUNTY(‘, Nom GG TOWNSHIP Sa f < SECTIONLOT Ng.
{ e {CIRGLE ONE)
@uﬂzn ﬁad mord Goreen PROPERTY ADDRESS . o K.
ORF BOTH) [ © o [ADDRESS OF LCCATION &)
LOCATION OF PROPERTY. ; = y oF ¥ .
_ ' CONSTHUCﬂON DETAILS ‘
CASING Borehole Diameter—___in . GROUT )
@ Diammr_é_ in. Length_ G A 1 wan Thickness « /42 in, Manenaﬂlﬂx_llﬁ,géé}_ngs_ Volume used
{2 Diameter, in. Length___. ft. WallThickress _in. Method of installation :
] o gﬁ @ o Depth: placed from f to ft.
Type:  Steel alv. @ e TOther ___ GRAVEL PACK (Filier Pack)
o ] O a Materiat Volume used
Joints: E!Threaded % Welded @Solvent EOther __________ Method of installation
Liner: Langth __Type Wall Thickness_________in. Depth: placed from ft. to it.
SCREEN Pitless Device | 71apter O Preassembled unit
Type (wirewrapped, louvered, etc) _ Material_______ Useofwell_[Z Sidesmden
Length ft.  Diameter in. CJRotary ?’Cable [DAugered ] Driven (JDug OQther—_
Setbetween_______ft and_____ .. f. Sigt______________ Date of Completion ,
WELL LOG* WELLTEST ‘
INDICATE DEPTH(S) AT WHICH WATER IS ENGOUNTERED. )zf Bailing [] Pumping® [0 Other
Show color, texture, hardness, and formation: ‘ Testrate__ 0 gom Durationof test____ A tws,
sandstone, shale, limestone, gravel, clay, sand, etc. From Ta Drawdown -g "
’7;) KT( ~ j é] 2 - | Measured from: top of casing  Cdground level CiGther.
I / P Satic Levet (depth 1o water) & ft. Date:
a} /A4 l/ l/£ [loz) iz L/ A | b Quallty {ctear, cloudy, taste, odor) (. € ¢~
e / L | 4£ *(Attach a copy of the pumping test record, per section 1521.05, ORC)
dm el Gras) Lla) Hs | LY PUNE
Lo idr (7 | o |twecroum Capaiy o
i Pump set at . : ft.
Endd Qrave ] woky |92 G2 jpumprotmteary ‘

Show distances well ies from numbered state highways,
street intersactions, county roads, etc.

N
E- a{,Je,!'[
g 1-mile
2\l
w 29 F
St |
Y%
7=
CxX

DNR 7802.90

Ty ﬂ‘?" ot

QOH Hegistm:on Number —/3’? g

Completion of this form Is required by section 1521.05, Ohio Revised Code - Be within 30 days aftar completion of drilling.
ORIGINAL COPY TO - ODNFI DIVISION OF WATER, 1933 FOUNTAIN SQ. DRIVE, COLS., OHIO 43224 ib

- me Bt filflase morw iman - Local Healh Deol copy
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County Permit No.

State
NO CARBON PAPER
NECESSARY -
SELF-TRANSCRIBING

WELL LOC AND DRILLING REPORT

DEPARTMENT OF NATURAL RESOURCES
Division of Water
Fountajn Sguare

Columbus,

TOWNSH!P. g q )e haat

CRIGINAL

of Ohio

576462

Ohio 43224

SECTION OF TOWNSHIP

couwrv_ﬁ%&#é:?ﬁ

ownsn[%@i@lﬂ
/

LOCATION OF PROPERTY _walsd o 2

apbpress L3 X7 &, /@M

CONSTRUCTION DETAILS

AILING AR PUMPING TEST
ecify one by circling)

o I

Casing diameter

}'C) Duration of test _L__~ hr

;’r
o)
————

Length of casing Test rate apm
r——— ——
Type of screen Length of screen | Drawdown ft Date ZLt2e T _A?dpd
- e 7

Type of pump Static level {depth to water) =l f
Capacity _of pump Quality (clear, cloudy, taste, odor]

e
Depth of pump setting

S —

R

Date of completion Pump instailed by
WELL LOG* SKETCH SHOWING LOCATION
Formations: sandstone, shale, E T Locate in reference to numbered
limestone, gravel, clay Fom @ state highways, street intersections, county roads, etc.
' - D ft ft

2
3

42,

DRILLING anm_&"éib UJLJ:! i]‘*‘m@‘ '
ADDRESS WD { P‘.ﬂ:(a?

Ut

*1¢ additional space is neeézd 1o complete well log, usa next congecutive numberad form.
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SIGNED

DATE _\Q‘é £ 9_'.47__@ £
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\VELIr OG AND DRILLING REP?RT ORIGINAL
State of Ohio .
PLEASE USE PENCIL DEPARTMENT OF NATURAL RESOURCES ‘N? 3 7 12 7 1
OR TYPEWRITE Division of Water
ID NOT USkE IN‘K.I 1562 'W. First Aveane
2 Columbus, Ohio 43212
County. Chart Fa ly4L Township. SM .—.Section of Township _/ 7 2
MLLM.@QMMA&&%S _féb.b.ﬁ_ﬂ.d 4
Location of property LA /'{DU%S CreeX
CONSTRUCTION DETAILS BAILING OR PUMPING TEST
T
Casing diameter __i_&.._‘{,ength of casing.--...&_.?:__ Pumping Rate. .._J!_G.P.M. Duration of test._.:_a_':_.hrs
Type of screen — Length of screen_ .= Drawdown.....x?.é:._.._ .ft. Date.. d.a.é& o C /fc 7
Type of pump —— Static level-depth to water 26 fe,
Capacity of pump —— Quality (clear, cloudy, taste, odor)..._.-c_é.ﬁ.&..‘.'};_ﬂ..dﬁ}
Depth of pump setting. —— .‘ﬁ_& sfe
Date of completion Pump installed by. ——
WELL LOGH* SEETCH SHOWING LOCATION
Formations . :
. Locate in reference to numbered
Sands;:::;ft;a:;, i:lz:lyestone,‘ From Te State Highways, St. Intersections, County roads, etc,
Nl
_Tof Seuk | oFeet | 2 Tl
qhAvVeL 2o fe &
_Breww Chaw | 26 |2 %\
Aiestone | 29 | /2l | Y
el
— B O S— - O
___________________________ e
e e ——m m—m — e —p e m——m b= —m oo See reverse side for instructions
—

Drilling Firm

Address

Lox 78, Resewnod, ©

%*If additional space is needed to complete well log, use nexi consecutive numbered

Date \.\UL‘:S_QC_:/?‘7
Latoo

Signed ..
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MAD RIVER WATERSHED
STATIC WATER LEVEL

WELL ID ADDRESS CASING 12/93 3/94 B/94 S04 12/94 3/95 6/95 9/95 12795
NUMBER HEIGHT
1 5025 ST. RT. 166 1.25 1.00 +1.25 1.52 3.50 215 n/a © nfa 3.10 1.00
2 883 S5T. RT, 508 1.08 32.78 32.60 33.75 35.78 377 33.20 34.87 32.50 35,29
3 5591 5T_RT. 68 0.33 39.63 39.33 40.15 42.57 44.10 45.40 4275 40.95 nfa
5 2395 S5INKHOLE RD. 0.80 44 9B 4522 4620 47.68 48.58 48.41 45.88 45.18 46.80
] 2451 8T. RT. 245 1.00 44.48 43.63 44.66 45.31 4596 4645 45.60 43.10 44 B0
7 8966 N. ST. RT. 68 Q.75 9.73 11.20 12.30 13.40 14,00 12.82 11.095 11.80 13.05
B 6764 LLIDLOW RD. 0.83 55.85 55.15 56.07 58.12 59.85 51.70 681,15 57.80 £8.30
2 7713 McCLAIN RD. .50 70.00 59,98 70.55 nfa 72.25 73.00 71.80 70.80 72.35
10 254 8T. RT. 507 0.00 10.69 12.20 13.30 12,68 1520 1410 12.05 12.80 14.15
T 7418 UPPER VALLEY PIKE .83 10.12 11.78 12.55 12.90 13.30 12.05 11.40 12.00 12.70
12 2547 COUCHMAN RD. 1.00 28.70 29.43 21.50 28.00 31.81 31.50 30.20 3010 30,90
13 3562 COUCHMAN RD. 0.00 30.58 40.00 40.58 42.00 43.00 42.72 40.90 39.82 41.25
15 5812 COUCHMAN RD. 0.75 40.88 41.08 42.00 42.80 44,71 44.65 41,22 38.00 42.40D
18 8501 UPPER VALLEY PIKE 2.50 10.38 11.82 12.96 12.85 13.10 12.80 11.60 12,10 1275
19 65709 WEST KANAGY RD. 1.00 n/a n/a nia 40 .50 41.45 41.60 40.20 39.10 40.60
20 1408 E. KANAGY RD. 0.75 76,11 76.00 76.36 77.20 7747 79.18 80.00 78.07 77.90
21 2834 KENNARD-K.C. 0.00 43.68 43.60 43.75 nfa . 46.80 nia nia n'a n/a
22 1660 SIBLEY RD. 1.50 66 75 66.63 66.75 57.58 67.97 88.70 68.60 67.75 67.90
23 126 SHORT G. F. RD. 192 26 51 26.78 27.60 29.05 30.20 30.90 29.00 27.20 2818
24 850 LIPPENCOTT RD. 180 948 60 89.40 99.80 100.30 100.51 100 .66 99.70 99.20 100.60
25 1272 LIPPENCOTT RD 150 24 50 26.88 26.80 26.90 271 26.26 25.80 26.30 26.60
26 2273 LIPPENCOTT RD. 100 210 2.72 315 3.50 4.25 3.53 2.50 2.55 3.65
27 2977 LIPPENCOTT RD. 1.68 22 84 23.50 23.95 23.42 24.55 23.60 22.50 24.82 2530
25 5601 CHURCH RD. 100 1871 19.28 20.00 nfa 20.75 18.55 18.50 20,00 20.35
29 4861 W ST. RT. 29 07s 2567 26.45 27.25 27.84 29.33 28.10 2535 26.50 2775
31 5185 WQODVILLE PK. 217 o1z 61.92 60.00 62.60 63.70 63.75 62.30 61.85 62,20
32 3974 WOODVILLE PK. 07E 25 50 26.03 27.40 28.75 29.45 26.60 2495 26.90 28.70
33 3024 W. ST. RT. 29 100 2415 2525 25.95 256.85 27.35 26.20 23385 24 82 26.25
34 25589 CONCORD PK. 10C 2174 22.62 23.22 24.80 24.25 22.96 21.60 22.50 24.40
34A 683 RIVER ROAD 461 5 3z 693 nia n/a nia nfa n'a nfa nia
36 4634 RIDGE RD. 0o nia 91.75 g2.10 93.15 83.65 94.04 nfa 52.03 92.78
37 4497 RIDGE RD. 13f 74 21 7469 74.80 76.34 76.95 77.23 75.76 74.95 75.95
33 4121 N. ST. RT. 68 340 2380 23.80 2543 26.32 nia 27.82 25.23 23.78 25.85
39 1892 KENNARD K.C. 16C 3784 38.36 38,69 39.08 35.73 39.86 39.04 38,31 37.99
40 1708 E. KINGSCREEK G7C 212 21.75 22,21 22.88 1 23.28 23.10 2202 21.82 22.50
41 3881 CLARK RD. 0ac nia 34.20 35.04 36.80 33.08 374 3579 34.15 38.38
42 1638 E 5T, RT. 286 156% 8310 83.20 83.73 ga.42 3540 86.70 B3.72 83.37 64.98
43 141 E. ST. RT 286 0€gs 14 81 15.02 15.77 17.28 18.33 18.71 15.94 14.79 16.73
44 2933 RT. 66 -4 57 n'a 9.00 9.74 n/a 12.18 12.47 9.84 877 n/a
45 1074 W. 8T, RT. 296 120 14 34 15.05 15.56 16.19 16.48 15,82 14.75 14.79 14.98
46 1522 8T RT. 296 1 o0 nia 15.50 17.00 17.75 18.06 17.00 16.14 16.563 17.12
47 2299W. ST.RT. 29 130 1359 15.25 15.60 16.11 16.31 14.86 14.10 1519 15.66
48 2677 HANNA RD, 0ar nig 5.35 9.27 10.03 10.28 B.42 7.58 B.57 9.18
49 3594 N. ST. RT. 560 182 7216 73.41 7412 76.65 76.40 75.72 73.16 73.66 74.56
50 3154 LANTZ 140 n/a 18.18 20,88 22.36 24.03 nia 16.86 19.37 2050
51 2070 BARGER RD. PO 65 B4 65.96 66.08 6772 68.92 69.64 66.25 66.06 66.88
52 5730 MILLERSTOWN 22C 5472 53.98 53.61 56.43 57.55 5748 54.58 53.94 5510
53 1755 M. 8T. RT. 560 052 nia 33.07 38.78 40.21 41.03 39,90 37.80 37.83 38.93
54 1456 RIVER ROAD oac 9485 10.07 10.88 1.67 11.41 10.28 9.86 10.50 10.85
55 2241 MILLERSTOWN RD. 132 648 6.65 7.46 8.27 7.92 6.34 6.46 7.18 7.40
56 1539 MILLERSTOWN RD e 4974 48,52 49.79 51.45 52.39 52.78 50.42 na 50.25
57 1843 W. RT. 29 T3 9364 nia 94.77 n/a 95.72 95.25 9422 9412 94.68
59 166 DELLINGER 130 3379 36.00 34.18 36.00 3712 37.74 34.79 32.89 34.90
&1 1881 DUGGAN RD. 187 5381 50.93 51.47 n/a n/a n'a 53.20 52.60 53.48
62 370 DUGGAN RD. 100 na 63.38 63.58 65.00 56.38 nfa 66.53 64.98 65.60
64 3315 W. ST.RT. 36 150 572 6435 722 B.8g 9.56 811 543 533 718
65 1900 BAIR RD. 140 1332 13.70 14.20 15.39 15.78 14.80 12.95 12.42 13.94
66 1855 ST.RT. 55 27 980 2.98 10.54 11.05 11.68 1138 9.85 9.96 11.00
57 1510 ST. RT. 55 12C 58 25 5827 na 59.42 60.55 60.88 58.75 5858 59,30
&8 1238 HICKORY GROVE RD. 145 n'a 17.53 18.21 19.40 '19.66 15.38 17.59 - 17.64 19.32
70 589 JACKSON HILL RD. 100 n/a nfa nia 27.83 28.91 29.32 26,19 2471 26,97
71 661 JACKSON HILL RD. 100 na nfa na 17.43 18.41 18.24 15.81 14.44 16.23
72 681 JACKSON HILL RD. 100 ra n/a na 42,28 43,44 na 40.70 38.04 4138
74 1763 JACKSON HILL RD. 1 0C na va na 79.85 80.57 n/a 82.00 £1.58 nia

RSt  W.L.WATER PLANT
RS2  LIPPENCOTT ROAD
R53  ABOVE KINGSCREEK
RS54 AT URBANAG.S.
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Mad River Water Table Map
March, 1994
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Mad River Water Table Map y;
June, 1994
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Mad River Water Table Map
/
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Date 12/94 Coshoctan
NPS # ADDRESS Ph Alke Sc TDS S04 CL CA MG NA K FE MN Al HARDNESS NO3Z
RSt River Sample 7580 270 671 400 300 14.5 76.0 30.6 7.9 2.10 0.05 0.01 010 376 3.50
RS2 River Sample 735 270 687 405 610 18.7 87.0 352 84 2.07 0.01 ¢o1 010 412 3.60
RS53 River Sample 751 183 716 290 750 17.0 50.0 334 6.7 2.40 0.02 0.07 0.10 364 4.40
RS4 River Sample 749 220 693 395 900 17.5 86.0 339 76 1.95 0.01 001 010 440 3.90
8 6764 Ludlow Rd. 690 290 728 510 300 a.7 0.4 06 180.0 0.49 0.02 003 010 30 .20
10 259 St. Bt. 507 889 261 733 470 485 15.1 39.0 44.0 48 1.67 0.01 001 010 412 11.30
11 7419 Upper Valley Pike 695 260 847 430 1020 26.8 53.1 50.6 11.0 2,47 0.03 0.04 0.10 472 1.40
19 6709 W. Kanagy Rd. 680 299 BOO 450 730 10.3 95.0 8.5 7.7 2.74 0.02 010 010 480 7.00
21 2834 Kennard-Kingscreek 670 108 28% 125 5.0 96 279 83 50 13.40 0.03 0.02 0.10 152 215
25 1272 Lippencott Rd. 700 272 688 370 580 8.4 29.0 444 37 1.28 D.02 010 010 416 0.21
33 3024 W St Rt. 29 675 275 724 550 1480 14.8 103.0 477 71 1.77 0.01 0.19 0.0 4380 0.90
40 1708 E. Kingscreek Rd. 7.02. 299 8§73 3IT5 280 13.8 354 3086 - 4.2 2.29 0.01 0.01 010 392 8.40
47 2299 w. 5t. Rt. 29 6.72 280 86% 575 140.0 277 121.0 42.4 121 2.64 0.01 0.01 010 476 1.30
53 1755 N, Rt. 560 709 299 699 360 500 10.6 86.0 34.2 71 1.10 0.01 005 0.0 334 410
55 2241 Millerstown Rd, 688 224 910 640 1830 239 110.0 408 29 1.23 0.02 034 0.10 508 010
56 1539 Millerstown Rd. 7.3 280 760 395 620 234 88.0 328 68 1.58 0.02 0.01 010 424 4.00
65 1900 Bair Rd. 710 273 675 340 500 10.0 65.0 39.5 96 1.82 0.01 001 010 39¢ 5.20

All concenlralions are recorded in milligrams per liter

*=nat analyzed



Date 3/95 Goshocton

NPS # ADDRESS Ph Alk S¢ TDS 804 cL CA MG NA K FE MN AL HARDNESS NO3
RS River Sample 7.41 296 6B9 412 680 17.0 B7.0 38.2 7.3 1.97 0.04 0.04 01 377 3.7
RS2 River Sample 749 207 721 408  78.0 18.0 99,0 39.1 7.2 1.92 0.02 003 04 400 4.5
RS3 River Sample 760 298 739 432 900 16.0 103.0 39.9 6.5 1.85 0.04 004 041 424 57
RS54 River Sample 780 321 820 600 1170 250 107.0 51.0 88 1.83 0.02 oM 01 460 28
8 6764 Ludlow Rd. * - - * * * * * * * * * * * »
10 259 St Rt 507 741 307 733 404 GO0 16.0 90.0 43.9 53 1.40 0.03 gat  ad 417 13.3
11 7419 Upper Valley Pike 7.60 321 820 600  117.0 250 107.0 51.0 8.8 1.83 0.02 co1 o1 460 2.8
19 6709 Kanagy Rd. 742 352 795 524 650 16.0 100.0 46.3 5.7 2.59 0.01 001 01 440 8.7
25 1272 Lippencott Rd. 7.41 341 691 388 540 10.0 92.0 41.0 37 1.14 0.04 008 01 389 0.1
38 4121 N. 5t. Rt. 68 755 285 660 416  7B.0 20.0 89.0 39.3 52 1.73 0.24 04 041 1377 0.4
3e 1982 Kenrnard Kingscreek  7.25 436 904 528  17.0 15.0 110.0 437 14.0 5.50 0.01 oM o1 500 8.7
40 1708 E. Kingscreek Rd. * * o * * * * * * * * * * * *
41 3881 Clark Rd. 7.41 391 860 524 250 20.0 90.0 48.2 9.3 2.27 0.02 0.01 01 464 14.2
42 1638 E. 5t. Rt 296 768 33 G675 360 420 10.0 85.0 40.1 4.0 1.50 0.85 007 04 380 0.1
44 29839 51.Rt. 68 7.61 319 731 416 290 i7.0 48.0 41.2 6.2 1.23 0.01 001 01 393 12.0
47 2299W. 5L Rt 29 7.65  34% 956 576 125.0 28.0 0.5 0.1 2450 0.59 0.01 001 01 12 14
53 1755 N. St. Rt. 560 785 317  @BO 408 580 14.0 92.0 40.8 6.2 1.01 0.12 003 01 393 0.2
55 2241 Millerstown Rd. 7.51 327 911 644 1650 23.0 156.0 37.5 3.3 1.07 0.33 035 0.1 507 0.3
56 1539 Millerstown Rd. 7.58 320 750 432 700 24.0 101.0 44.6 5.9 1.55 0.0 001 04 405 36
65 1900 Bair Rd. 7.52 315 679 396  32.0 17.0 85.0 38.8 8.0 1.59 0.02 0.01 365 6.6

All concentrations are recorded in milligrams per liter

*=not analyzed

0.1
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Date 6/95 Coshocton
NPS # ADDRESS Ph Alk Sc TDS S04 CL CA MG MA K FE MN AL HARDNESS NO3
RS1 River Sample 760 275 661 444 3490 5.0 74.0 24 58 277 0.44 001 062 341 Q.0
RS2 River Sample 770 287 693 480 420 5.0 58.0 19 5.6 2.39 . 0.06 001 01 353 0.0
RS3 River Sample 7TB0 266 735 588 57.0 50 77.0 26 5.8 110 0.05 001 01 365 0.0
RS4 River Sample 7.50 285 738 492 630 50 85.0 21 51 1.80 0.12 001 041 394 0.0
10 259 5t. Rt. 507 725 310 735 492 440 5.0 87.0 29 39 1.52 0.05 003 0.1 382 0.0
11 7419 Upper Valley Pike 725 300 854 576 BBO 5.0 91.0 31 7.0 1.91 0.1 0.01 041 435 00
19 6709 Kanagy Rd. 7.10 320 B13 596 40.0 5.0 69.0 18 4.0 2.35 0.01 001 04 419 0.0
21 2834 Kennard-Kingscreek  7.05 134 352 220 5.0 7.0 29.1 9.8 4.0 15.30 029 0.07 01 123 0.0
25 1272 Lippencott Rd. 7.30 301 709 456 900 5.0 910 37.2 33 1.14 0.1 0.09 0.9 365 0.0
26 2273 Lippencott Rd. 7.25 347 668 420 5.0 5.0 80.0 P37 8.2 1.18 0.8 003 07 349 0.0
28 5601 Church Rd. * * * * * - * v * * * * - - *
38 4121 N. 5. Rt, 68 7.25 269 . 685 488 59.0 5.0 69.0 18 4.4 1.70 0.29 035 041 361 0.0
39 1992 Kennard-Kingscreek  7.00 396  B91 616 50 50 80.0 41 118 5,50 0.02 007 04 460 0.0
40 1708 E. Kingscreek Rd. 723 277 GBB 472 210 5.0 73.0 23 35 1.98 0.03 0.01 01 361 0.0
41 3881 Clark Rd. 7.00 33 889 652 36.0 5.0 B6.0 413 8.7 242 0.01 001 01 456 0.0
42 1638 E. SL. Rt. 296 7.30 320 673 404 8.0 5.0 70.0 23 38 1.58 1.35 008 0.1 345 0.0
44 2989 St. Rt. 68 735 296 730 472 16.0 5.0 75.0 25 9.1 1.21 0.04 a1 0.t 373 0.0
47 2299 W. St. Rt. 29 7.80 330 1M2 624 1150 5.0 0.2 0.68 220.0 0.58 0.02 0.01 04 20 0.0
53 1756 M. RL. 560 720 300 ©77 456 350 5.0 79.0 YN 45 1.03 0.62 0.03 01 KL 0.0
55 2241 Miflerstown Rd. 705 306 943 668 1000 5.0 129.0 27 27 1.08 1.12 036 0.1 534 0.0
56 1539 Millerslown Rd. 713 293 767 544 Bh.O 5.0 93.0 39.6 5.4 1.62 0.01 001 0.1 406 0.0
85 1900 Bair Rd. 7.28 293 67t 448 13.0 5.0 61.0 20 7.4 1.82 0.01 001 0.1 336 0.0

Al contentrations are recorded in milligrars per fiter

*=not analyzed



Date

9/95 Coshocton

NPS # ADDRESS Ph Alk S5¢c  TDS S04 CL CA MG NA K FE MN AL HARDNESS NO3
RS1 River Sample 7.88 290 678 396 500 6.0 88.0 30.0 6.70 2.59 Q.17 0.02 01 362 1.89
RS2 River Sample 7.91 259 727 440 750 9.0 85.0 337 5.10 2.24 0.04 001 01 392 228
RS3 River Sample 7.88 271 726 468 700 7.0 84.0 34.3 5.60 230 0.17 003 04 396 244
RS54 River Sample 795 264 734 460 850 7.0 98.0 32.9 5.40 3.20 0.26 003 03 392 2.4

3 5501 51 Ry 68 7.50 303 754 443 770 5.0 98.0 3h.5 7.50 1.49 0.02 002 02 412 1.6
12 2547 Couchman Rd. 725 293 759 480  55.0 5.0 84.0 35.9 3.88 210 0.02 0.01 01 424 222
13 3562 Couchman Rd. 735 278 759 472 100.0 5.0 100.0 37.4 3.58 1.69 1.01 006 01 428 0.1
29 4861 W. St Rt. 29 7.50 309 637 364 5.0 5.0 G9.0 28.5 13.60 1.60 2,08 0.04 09 328 0.1
33 3024 W. St. Rt 29 7.28 269 821 516 1220 14.0 108.0 34.4 4.54 1.60 0.01 02 04 460 on
51 2070 Barger Rd. 7.60 317 650 372 5.0 5.0 71.0 27.0 16.00 1.80 0.51 006 02 344 0.21
54 1456 River Rd. 7.23 318 790 468 750 5.0 950 35.8 4.92 B.70 0.01 001 01 440 2.44
57 1843 W. 5t. Rt. 20 730 278 681 432 640 50 850 34.0 3.50 1.00 0.7 015 0OA 390 D.0g
64 35 W.RL 36 723 27 698 412  100.0 7.0 106.0 30.9 3.93 1.30 2.08 016 1.9 424 0.08
66 1855 8t. Rt. 55 720 288 B12 496 55.0 10.0 84.0 336 19.30 310 0.12 003 02 404 24
67 1510 St. R1. 55 7.48 3 T7BI 436 230 13.0 g7.0 33.0 18.70 3.00 0.04 001 041 378 2.24
75 5439 N. Ludlow Rd. 728 290 715 412 550 13.0 93.0 32.3 €.30 1.40 0.25 001 04 388 23
77 4855 N. Ludlow Rd. 7.68 281 700 3968 56.0 5.0 87.0 321 2497 0.97 0.21 003 01 383 232
78 1587 E. Kingscreek Rd. 753 283 621 364 400 50 77.0 326 475 1.51 0.27 003 049 344 0.1
79 1309 Kennard-Kingscreek  7.41 298 BB1 582 189.0 5.0 132.0 9.7 3.69 186 0.08 Qoz 04 508 0A7
a0 1220 Kingscreek Rd. 7.63 292 836 508 990 5.0 99.0 35.4 5.00 2.06 .01 0.01 0.1 462 2,06
81 2624 N. St. Rt. 68 7.88 281 620 328 450 5.0 80.0 326 510 1.20 0.36 0.04 041 337 0.14

All concentrations are recorded in milligrams per liter

*=not analyzed
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Date 12/93 Heidelberg

NPS # ADDRESS NO3Z MNO2Z NH3  CLL S04 CONDUCTMITY PHOSPHORUS SI02  TRIAZINE ALACHLOR
RS&1 River Sample 126 0000 0.0t4 51 19.2 252 -0.002 3.88 0.02 0.07
RS2 River Sample 123 0000 0019 45 195 249 -0.004 386 0.01 Q.07
RS3 River Sample 402 0004 0002 127 571 591 0.000 7.60 0.02 0.20
RS4 River Sample 4090 0003 0000 145 738 781 0.001 8.73 0.01 0.20

3 5591 St. Rt. 68 0.05 0.000 0.000 145 624 750 -0.002 12.16 0.00 0.01
8 2451 St. Rt. 245 001 0000 0006 114 704 708 -0.002 12.56 0.00 0.0
8 6764 Ludiow Rd. 9.97 0.000 0105 155 340 798 0.015 9.63 0.01 002
9 7713 McClain Rd. 332 0003 0006 248 782 783 0.002 11.99 0.00 0.01
10 259 St. Rt. 507 0.13 0.000 0418 136 524 715 -0.001 5.84 0.00 0.02
1 " 7419 Upper Valley Pike 507 0000 0009 276 B840 604 -0.004 6.78 0.01 0.24
12 2547 Couchman Rd. 565 0.000 0002 18.7 425 791 -0.002 13.25 0.00 0.01
13 3562 Couchman Rd. 000 0000 00089 32 254 245 0.002 384 0.01 0.01
18 6501 Upper Valley Pike 248 0000 0.006 5.2 249 231 0.001 277 0.00 0.03
19 6709 Kanagy Rd. ' 952 0000 0013 157 551 800 -0.002 11.48 0.01 0.05
21 2834 Kennard-Kingscreek  7.83 0,000 0.005 143 357 424 0.007 5.20 0.01 0.02
122 1660 Sibley Rd. 0.02 0000 0044 48 275 406 -0.004 13.78 0.00 0.01
24 850 Lippencatt Rd. 0.19 0.000 0.006 2.3 12.9 356 -0.005 5.86 0.00 0.
25 1272 Lippencolt Rd. 0.00 0.000 0020 9.3 493 684 -0.002 14.15 0.00 0.01
28 2273 Lippencott Rd. 0.00 0000 0184 22 12.8 666 0.008 16.13 0.00 0.01
27 2977 Lippencott Rd. 0.00 0.000 0.017 101 598 750 -0.003 13.88 0.00 0.01
30 5985 Calland Rd, 000 0000 0112 40 3090 661 -0.001 17.38 0.00 0.01
33 3024 W. St. Rt. 29 0.00 0.000 0015 147 1391 846 0.005 9.97 0.01 0.03
34A 683 River Rd. 499 0.011 0000 150 628 730 -0.004 9.10 0.00 0.01
34 2559 Concord Pk. 0.00 0.000 0099 195 1248 849 0.001 13.88 0.01 0.02
37 4497 Ridge Rd. 000 0.000 0027 &7 37.2 642 -0.003 12.56 0.00 0.01
42 1638 E. 5t. Rt. 296 000 0000 0010 176 3586 688 0.000 13.24 0.00 0.01
43 141 E. St. Rt. 296 6.78 0001 0000 99 278 643 -(.004 8.28 0.00 0.01
45 1074 W. 5t Rt, 296 430 0.0 0000 154 531 724 -0.002 11.60 0.00 Q.01
47 2299 W, 5t Rt 29 1.34 0.000 0.009 8.7 40.7 379 -0.004 321 0.00 0.02
51 2070 Barger Rd. 0.00 0.000 0255 1.3 4.3 256 0.002 10.54 0.00 0.01
53 1755 N, Rt. 560 0.00 0000 0041 84 556 688 -0.001 14.09 0.01 0.01
55 2241 Millerstown Rd. 0.00 0.000 0047 228 1523 . 933 -0.001 14.45 0.01 0.39
56 1539 Millerstown Rd. 9.31 0000 0000 212 397 728 0.000 10.06 0.01 0.02
57 1843 W. St. Rt. 29 0.02 0000 0088 74 55.1 706 0.001 14.25 0.01 0.01
58 201 Fuiton St. 11,30 0.002 0000 168 524 783 -0.003 9.31 0.00 0.01
81 1881 N. Duggan Rd. 000 0000 0243 52 35.0 8621 -0.003 13.34 0.00 0.01
64 3315 W RL 36 000 0.000 0050 108 77.1 720 -0.004 6.95 0.00 0.20
64A 3154 Rt. 36 0.00 0000 0032 224 9538 865 -0.003 887 0.00 0.41
65 1990 Bair Rd. 68,38 0000 0.002 94 342 608 -0.004 11.85 0.00 .01
66 1855 St Rt. 55 485 0.000 0.008 324 358 792 -0.003 11.75 0.00 0,01
67 1510 St. Rt. 55 3,76 0.000 0.000 3106 373 776 12.54 0.00 0.01

All concentrations are recorded in milligrams per liler

“=not analyzed

-0.004



Date 3/94 Heidelberg

NFS # ADDRESS NO3 NO2 NH3 cL 504 CONDUCTIVITY PHOSPHORUS Si02 TRIAZINE ALACHLOR
R31 River Sample 341 0033 0.080 12.8 48.7 582 -0.004 B.65 0.0z 0.02
RS2 River Sample 367 0036 0083 13.7 B1.5 587 -0.007 7.03 0.03 0.18
RS3 River Sample 483 0032 0079 13.9 65.4 595 -0.007 7.89 0.03 0.21
RS&4 River Sample 3.88 0.000 0088 14.2 7T 591 -0.002 7.36 0.03 023

3 5591 St. Rt. 68 0.00 0000 0.087 14.0 87.5 700 -0.005 12.39 0.04 0.02
[+ 2451 St Rt 245 0.00 4.024 0078 11.2 78.9 652 -0.005 12.82 0.01 0.03

8 67584 Ludlow Rd. 1032  0.026 Q087 156 385 774 4018 9.80 0.03 0.03

9 7713 McClain Rd. 353 0026 0Q.079 258 87.1 743 -0.005 12.04 0.01 0.02
10 258 5t Ri. 507 488 0089 0564 12.5 58.7 584 -0.004 6.63 0.01 0.03
11 .¥419 Upper Valley Pike 562 0025 0.086 25.7 774 733 -0.004 8.14 0.03 0.45
12 2547 Couchman Rd. 477 0025 0.083 18.2 51.0 705 -0.005 13.35 0.02 0.03
13 3562 Couchman Rd. 0.00 0024 0.091 10.2 91.0 624 -0.005 10.83 0.01 0.02
18 6501 Upper Valley Pike * * * * * * * * * *

19 6709 Kanagy Rd. 1086 0.027 0.084 16.9 54.9 742 -0.003 12.02 0.1 0.08
21 2834 Kennard-Kingscreek 007 0041 7.152 3.7 158.6 220 0.829 4.59 0.06 0.04
22 1660 Sibley Rd. 005 0025 0.071 4.2 382 506 -0.004 17.91 0.01 0.03
23 126 Short Game Farm Rd. 0.00 0025 0.087 89 69.5 638 -0.003 12.08 0.01 0.02
24 850 Lippencolt Rd. 063 0027 0.081 4.3 333 611 -0.003 14.10 0.01 0.02
25 1272 Lippencott Rd. 004 0024 0088 B.3 547 623 -0.007 14.42 0.02 0.03
28 2273 Lippencott Rd. .00 0024 0117 28 14.2 495 -0.004 16.07 0.02 0.02
27 2977 Lippencolt Rd. 004 0023 0114 4.7 405 570 0.001 13.45 0.02 0.04
28 5601 Church Rd. 004 0025 0079 7.2 60.4 829 0.019 18.53 0.01 0.02
29 4861 W. St Rt. 29 0.00 0027 0228 14 18.1 568 -0.002 1217 0.03 0.03
30 5965 Calland Rd. * * * * * * * * * -

33 3024 W. St. Rt. 29 0.00 0024 0074 13.1 146.2 777 -0.004 9.85 .01 0.05
34A 683 River Rd. 520 0043 0081 159 7oA 674 -0.004 925 0.04 0.04
34 2559 Concord Pk. 0.05 0025 0.084 19.7 127.5 790 -0.003 13.95 0.01 0.03
37 4497 Ridge Rd. 000 0024 0.090 62 43.9 593 -0.007 13.14 0.02 0.02
38 4121 N. St. R1. 68 Q.04 0023 0.091 12.2 68.7 639 -0.007 9.91 0.02 0.04
42 1638 E. St. Rt 286 004 0024 0.085 7.4 419 835 -0.007 13.69 0.02 0.02
43 141 E. 5t. Rt. 296 9148 0032 0079 12.9 439 793 -0.005 11.82 0.02 0.02
45 1074 W. 5t. R{. 296 498 0025 0078 14.9 542 590 -0.003 11.50 0.01 0.03
47 2299 W. St Rt. 286 339 0.027 0.085 26.8 114.1 796 -0.004 7.46 0.01 0.05
51 2070 Barger Rd. * * * * * * * * > *

53 1785 N. Rt. 560 0.04 0.024 0.074 8.2 52.8 834 -0.004 14.41 0.01 0.03
54 1456 River Rd. 433 0024 0.088 11.2 75.0 682 -0.003 9,64 .01 0.02
55 2241 Millerstown Rd. D00 0024 0.085 228 167.7 843 -0.003 14.52 .01 0.52
56 1539 Millerstown Rd. 7.23 00268 0.082 20.2 518 633 -0.004 10.22 0.01 0.02
57 1843'W. 51 Rt 29 0.00 ©024 0.098 7.0 62.9 650 -0.006 14.30 0.02 0.02
58 201 Fulton St. * * * * * * * * * *

61 1881 N. Duggan Rd. 004 0023 0114 47 40.5 570 0.501 13.45 0.0z 0.04
64 3315 W. Rt. 36 000 0025 0.082 8.3 76.4 632 -0.004 7.48 0.03 0.31
65 1800 Bair Rd. 561 0024 0083 82 38.7 571 -0.006 12.03 0.02 0.04
66 1855 St. Rl 55 481 0025 0.081 31.8 39.2 741 -0.006 11.98 0.01 0.03
87 1510 St Rt 55 3ge Q025 0090 338 42.4 731 -0.007 12.69 0.02 0.03

All concentrations are recorded in milligrams per liter *=not analyzed
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Date 6/94 Heidelberg

NPS # ADDRESS NO3 NG2 NH3 CL S04 CONDUCTIVITY PHOSPHORUS - S§I02 TRIAZINE ALACHLOR
RS1 River Sample 364 0039 0013 12.7 441 758 0.002 9.09 0.03 0.13
RS2 River Sample 397 0024 0020 14.5 58.2 190 0.002 9.16 0.09 0.34
RS3 River Sample 506 0012 0.001 14.0 58.2 792 0.001 8.85 0.05 0.33
RS4 River Sample 404 0012 0015 14.2 66.4 781 0.001 8.83 0.07 0.32

1 5025 Rt. 166 0.00 0000 0127 1.2 234 554 0.002 11.03 0.01 0.08
3 5591 5t. Rt. 68 000 0000 0025 14.9 64.0 816 0.002 12.31 0.01 0.06
B 2451 8t RL. 245 0.00 0000 0000 11.0 752 770 0.001 12.79 0.01 0.08
8 6764 Ludlow Rd. 000 D0.000 0.000 143 548 909 ’ 0.004 9.45 D.30 0.28
9 7713 McClain Rd. 348  0.000 0000 251 81.6 736 0.000 11.71 0.01 0.06
10 259 St. Rt 507 768 0158 0.021 1.8 553 819 0.001 9.35 0.01 0.06
11 7419 Upper Valley Pike 426 0000 0o 258 1 933 : 931 0.60¢ 8.62 0.01 .85
12 2547 Couchman Rd 479 0000 Q000 178 452 686 0.001 12.81 0.02 0.08
13 3562-Couctvnan Rd 000 0000 o0QuO022 18 g1a 834 0.002 11.19 0.01 0.05
18 6501 Upper Vailey Pike . - ’ ' - . - * * -
19 6709 Kanagy Rd 873 nap? nnon 153 54 3 8139 0 001 11.27 0.03 0.38
21 2834 Kennard Kingsoreek - : : N ‘ ‘ ‘ * = *
22 1060 Sihley R 000 0000 C nnon KR 47 743 0002 16.09 0.03 0.07
23 126 Short Game Faim Rd 006 0000 0000 96 666 589 0001 12.59 0.01 0.06
24 B850 Lippencott Rd 000 0000 000D 473 298 /10 0003 13.93 0.20 0.22
25 1272 Lippencolt Rd 000 0000 0017 7 486 750 0001 14.07 0.01 0.04
26 2273 Lippencolt Rd Q00 0000 0088 18 110 727 0.003 15.61 0.01 0.08
27 2977 Lippencott Rd " : ) * * * * * * M
28 5601 Church Rd. 0.00 0.000 0Q.007 4.1 53.4 952 0.001 18.18 0.0 D.04
29 4861 W St Rt. 29 000 0.000 0306 1.7 16.6 676 0.002 14.91 0.02 0.12
a3 3024 W. St Rt. 29 053 0000 0000 12,6 124.6 923 0.001 9.82 0.01 011
34A 683 River Rd. * " * * * “ . * . *
34 2559 Concord Pk, 0.00 0000 0.098 20.8 122.0 910 0.003 13.56 0.0 0.06
37 4497 Ridge Rd. 0.00 0000 0.020 6.3 37.5 711 0.0t1 12.75 0.1 0.07
38 4121 N. 5t Rt. 68 0.00 CDO0 0.008 11.9 66.4 758 0.002 9.83 0.01 0.09
40 1708 E. Kingscreek Rd. 809 0.000 0.003 10.5 34.2 763 0.002 9.71 0.0 0.05
42 1638 E. 5t. Rt. 296 000 0.000 0.002 8.1 a7t 759 0.002 13.09 0. 0.05
43 141 E. 51. Rt. 296 9.14  0.000 0.000 13.8 40.6 917 0.000 11.04 0.02 0.08
45 . 1074 W. 5i. Rt, 296 4.58  0.00% D.005 15.0 55.0 799 0.002 T 1146 0.01 0.05
47 2299 W. 5t Rt. 29 340 0000 0.002 268 119.0 1061 0.184 7.40 0.01 0.08
51 2070 Barger Rd. 0.00 0000 0433 1.3 6.0 7258 0.008 16.37 0.1 0.05
53 1755 N. Rt. 560 0.00 0.00C 0.030 8.7 59.0 745 0.005 13.96 0.0 0.07
54 1456 River Rd. 2.94 0000 0.000 118 78.3 855 0.001 0.68 0.0 0.07
55 2241 Millerstown Rd. 000 0000 0.036 238 157.5 1024 0.004 14.31 0.01 0.65
56 1539 Millerstown Rd. 722 0000 0.000 19.7 445 766 0.001 9.88 C.01 0.15
57 1843 W. SI. RL 2G 0.0 0.000 o0.088 71 55.6 756 0.001 13.41 0.01 0.07
58 201 Fulten St. * * * * * * * * * "
61 1881 N. Duggan Rd. 0.00 0000 0.000 4.7 431 761 0.001 13.68 0.01 0.06
64 3315W, Rt 36 0.00 - 0.000 0.047 8.1 73.8 798 0.002 6.97 0.01 0.57
65 1900 Bair Rd. 575 0.000 0.000 8.3 348 774 0.001 11.39 0.04 0.05
66 1855 St. Rt. 55 498 0000 0.000 321 7o 893 0.002 11.65 0.01 0.05
67 1510 St. Rt, 55 385 0.000 0.000 341 39.0 880 0.001 12.36 0.64 0.05
All concentrations are recorded in milligrams per liter *=not analyzed



9/94 Heidelberg

NPS # ADDRESS NO3  NO2  NH3 oL S04 CONDUGTIMITY PHOSPHORUS SI02 TRIAZIME ALACHLOR
RS1 River Samgple 338 0000 0037 124 376 625 0.001 8.17 .01 0.07
RS2 River Sample 385 0000 0023 152 55.6 723 0.003 9.26 0.02 0.35
RS3 River Sample 457 0013 0050 152 60.2 808 0.009 9.25 0.02 .25
RS4 River Sample 409 0000 0013 154 62.4 728 0.000 9.15 0.01 0.23

1 5625 Rt. 166 000 0000 0033 13 55 672 0.003 10.75 0,21 0.20
3 5591 St. Rt. 68 0.00 0000 0025 148 . 58.9 676 0.002 12.44 0.01 0.03
6 2451 St. Rt 245 0.00 0000 0D24 109 65.6 794 0.002 12 38 0.03 0.06
8 6764 Ludlow Rd. 951 0000 0023 150 26.3 918 0.008 9,62 0.01 0.05
9 7713 McClain Rd. 249 0000 0019 245 76.2 796 0.002 11.69 0.01 0.03
10 259 5L RY. 507 0.00 0.000 0024 122 49.9 802 0.002 0.24 0.23 0.07
1 7419 Upper Valley Pike 0.22 0091 0018 298 96.6 930 0.001 9.54 0.28 0.64
12 2547 Couchman Rd. 480 0.000 0024 190 8.7 748 0.002 12.55 0.04 0.03
13 3562 Couchman Rd. 0.00 0000 0020 11.2 76.4 693 0.002 11.40 0.01 .02
18 B501 Upper Valley Pike 957 0000 0027 188 73.7 904 0.011 10.04 0.09 0.45
19 6708 Kanagy Rd. 0.00 0000 0025 163 495 874 0.004 1137 0.03 0.1
20 1405 E. Kanagy Rd. 006 0000 0.022 125 53.6 625 0.001 1027 0.01 0.03
21 2834 Kennard-Kingscreek 772 1260 0021 54 5.1 338 0.000 6.21 0.02 0.06
22 1660 Sibley Rd. 000 0.000 0024 4.1 28.0 727 0.003 17.07 0.17 0.13
23 126 Short Game FarmRd ~ 0.00  0.000 0022 9.2 57.1 600 0.005 12,37 0.01 0.03
24 850 Lippencott Rd. 005 0000 0021 41 19.2 726 0.001 1362 0.11 0.25
25 1272 Lippencott Rd. 0.00 0000 D27 83 42.6 720 0.002 13.79 0.01 0.03
26 2273 Lippencott Rd 0.00 0000 0125 1.7 0.8 687 0.007 15.78 0.01 0.04
27 2977 Lippencott Rd. . - . * . * . = *
28 5601 Church Rd. - . - * - * . . .
29 4861 W. St Rt. 29 0.00 0000 0340 1.5 5.2 671 0.001 14.88 0.01 0.02
a3 3024 W. St. Rt. 29 067 0000 0023 127 1493 503 0.001 9,55 0.01 0.05
a4 2558 Concord Pk, 000 0000 0029 213 116.1 752 £.001 13.39 0.09 0.09
34, 683 River Ra. 313 0015 002 156 64.7 B03 0.002 a,81 0.01 0.04
a7 4497 Ridge Rd. 000 0000 0020 66 297 729 0.001 12 63 0.01 0.02
ag 4121 N. St. Rt. 68 000 0000 0037 123 58.9 774 0.003 9.73 0.01 .05
40 1708 E. Kingscreek Rd. 766 0000 0020 9.8 133.4 754 0.001 13.52 0.1 0.25
42 1636 E. St. Rt. 206 000 00060 0031 81 30.7 743 0.003 13.35 0.02 0.02
43 141 €. St. Rt. 206 925 0000 0013 140 278 905 0.001 11.05 0.01 0.04
45 1074 W. St. Rt 296 486 0000 0015 142 46.1 641 0.001 11.56 0,01 0.04
47 2799 W. St. Rt. 20 1.82 0000 0020 265 26.4 961 0.000 7.59 0.01 0.04
51 2070 Barger Rd. 0.07 0093 0306 1.2 35 731 0.011 18.02 -’ 0.02 0.03
53 1755 N. Rt. 560 0.00 0000 0037  B5 50.7 632 0.002 13.87 0.02 0.02
54 1456 River Rd. . - * . * * . B +
55 2241 Millerstown Rd. 0.00 0000 0034 237 156.2 1007 0.002 14.15 0.02 0.51
56 1539 Mllerstown Rd. 548 0000 0013 199 49.2 827 0.600 10.14 0.02 0,03
57 1843 W. St. Rt. 20 0.00 000D 0068 7.0 49.1 774 0.001 13.57 0.02 0.02
58 201 Fulion St. . . . . . * - » .
61 1881 N. Duggan Rd. 000 0000 0083 48 28.1 692 0.001 13.06 0.02 0.03
64 3315 W. Rt. 36 0.00 0000 0304 104 68.5 812 0.001 6.95 0.01 .43
65 1900 Bair R, 519 0000 0018 a7 26.3 623 0.001 1.7 0.01 0.04
66 1855 St. Rt 55 450 0000 0020 321 253 480 0.001 11.46 0.01 0.04
67 1510 St. Rt. 55 380 0.000 0022 345 33.1 803 0.000 12.28 0.01 0.03
70 589 Jackson Hill Rd. 304 0000 0016 135 433 776 0.00 12.00 0.02 0.03
71 661 Jackson Hill Rd. 000 0000 0024 238 30.1 780 0.001 14.37 0.08 0.13
72 884 Jacksan Hill Ra. 218 D000 DO 139 40.4 819 0.000 12.08 0.02 0.02

All concentrations are recarded Tn milligrams per liter

*=not analyzed
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E0C

Date 12/94 Heidelberg

NPS # ADDRESS NO3 NO2 NH3 CL 504 CONDUCTIVITY PHOSPHORUS SIO2 TRIAZINE ALACHLOR
RS1 River Sample 3.26 0.000 0.020 11.4 39.0 664 -0.002 8.42 * *
RS2 River Sample 374 0095 0022 14.0 62.3 737 0.042 9.7 * .
RS3 River Sarple * - * * = " - * * .
RS4 River Sample * " * - " * * * b *

1 5025 Rt. 166 0.00 0000 0.103 1.2 22.6 586 0.001 10.90 * *
3 5591 St Rt. 68 Q.00 04000 0014 3.8 69.4 B9Y -0.002 12.25 * .
6 245t Si. Rl 245 000 000D 0015 11.2 76.5 639 -0.002 12.76 * .
8 6764 Ludlow Rd. 9.01 0000 0.012 15.3 21.0 814 -0.002 B.38 * N
] 7713 McClain Rd. 141 0000 (0158 244 857 818 -0.0G2 11.29 * *
10 259 St Rt. 507 9.21 0000 0.011 11.9 63.5 726 -0.002 9.48 " *
11 7419 Lipper Valley Pike 1.32  0.000 0.057 26.5 120.6 843 0.001 9.52 . *
12 2547 Couchman Rd. 4.15 0.000 . 0.0049 183 43.8 . 774 -0.002 12.87 * *
13 3562 Couchman Rd. 0.00 0000 D0.049 10.7 B7.3 156 0.001 11.17 * *
18 6501 Upper Valley Pike 000 0000 0.152 16.7 72.9 716 0.116 9.52 * *
19 6709 Kanagy Rd, 663 0.000 0.015 17.2 60.2 5686 -0.002 11.59 ¥ *
20 1409 E. Kanagy Rd. . * * * * * * * - *
21 2834 Kennard-Kingscreek 657 3631 0232 5.4 7.5 310 1.244 6.30 * *
22 1660 Sibley Rd. 000 0000 0.044 4.0 318 G684 .002 17.20 * *
23 126 Short Game Farm Rd 0.00 0000 0.031 100 66.1 555 0.001 12.23 * *
24 850 Lippencatt Rd. 0.87 0000 0017 38 239 659 -0.002 13.86 * *
25 1272 Lippencott Rd. 0.00 0000 0.024 8.8 43.7 844 -3.002 1423 * *
26 2273 Lippencott Rd. 0.00 0000 0144 1.2 7.3 573 0.019 16.13 * *
27 2977 Lippencott Rd. . - * - - * . . * »
28 5601 Church Rd. 0.00 0000 0.014 3.7 46.3 848 0.002 18.04 * *
29 4861 W. 5L Rt, 29 000 0000 D446 1.3 13.9 551 0.000 15.37 * .
33 3024 W. St RI, 29 0.¥2 Q000 0010 12.5 111.2 759 -0.002 9.69 " v
34 2559 Concord Pk. 000 0000 D099 20.0 125.5 842 0.003 12.86 v *
34A 683 River Ra. . * " * - y * * * :
37 4497 Ridge Rd. 0.00 0000 0023 6.6 84 643 -0.001 12.54 * *
38 4121 N. 5t. Rt. 68 0.00 00GC 0.029 13.6 65.1 875 0.003 987 * *
40 1708 E. Kingscresk Rd. 886 0000 0.017 10.9 18.5 685 0.004 9.98 * -
42 1638 E. 51. Rt. 296 0.00 9000 0017 81 36.1 683 0.000 13.25 * *
43 141 E. 5t Rt. 296 9.05 0000 0018 133 19.1 820 0.002 1.37 * *
45 1074 W, 8. Rt. 298 485 0.000 0.021 13.9 47 .4 714 -0.001 11.50 * *
a7 2299 W. St Rt. 29 1.05 0000 0.014 274 119.0 775 -0.002 7.63 * *
51 2070 Barger Rd. 0.00 0000 0420 0.8 20 659 ) 01020 16.31 - *
583 1755 M. Ri. 560 0.00 000D 0.028 245 57.6 647 0.001 14.06 * M
54 1456 River Rd. " * : - : " * * * *
85 2241 Millerstown Re. 0o0c D000 0102 239 1112 911 -0.002 14.30 * *
568 1538 Millerstown Rd. 374 0000 0BO15 210 63.7 719 -0.002 10.21 * *
57 1843 W, 51 Rt 29 0.00 0.000 0.067 7.5 65.2 675 0.000 13.76 * *
58 201 Fulton St " . ‘ - + - . N . .
61 1881 M. Duggan Rd. . . . - * » . . . .
64 3315 W. Rt 38 0.00 0000 0.049 7.2 754 681 -0.001 7.03 - *
65 1900 Bair Rd. 510 Q000 0.015 8.7 4.6 680 -0.002 11.83 * *
66 1855 St RE. 55 267 0000 0.148 25.6 14.8 . 673 0.001 10.30 * .
67 1510 St. Rt. 55 4.02 0.000 0.027 341 25.0 781 0.000 12.38 - *
70 589 Jackson Hill Rd. 2.49 Q000 0023 12.6 357 840 -0.002 12.24 * *
71 661 Jackson Hill Rd, - < ’ > * * - * *
72 681 Jackson Hill Rd. 1.26 0.000 0.030 11.6 34.7 666 -0.002 10.94 - *
All concentrations are recorded in milligrams per liter *=not analyzed



3195 Heidelberg

NPS # ADDRESS NO3  NO2 NH3 GL 504 CONDUCTWITY PHCOSPHORUS 5102 TRIAZINE ALACHLOR
RSt River Sample 3.13 0.003 0012 156 664 631 0.000 769 * *
RS2 River Sample 368 0001 0014 168 764 676 0.000 7.84 * *
RS3 River Sample 434 0.000 0007 164 843 B43 0.000 7.85 * *
RS4 Rivar Sample 4.34 0002 0.012 177 944 694 0.000 7.74 . *

1 5025 RI. 166 0.00 0000 0128 1G 275 436 0.000 10.82 * =
3 53591 5L RL &8 015 0000 0027 180 664 849 0.004 12,14 * *
4 2451 5L Rt 245 0.00 0.000 0000 118 782 636 0.060 12.68 * *

8 5764 Ludlow Rd. * * * * * * * * * *

9 7713 McClain Rd. 0486 0000 0013 238 B7.2 723 0.000 11.33 * *
10 259 St. Rt. 507 8.89 0058 0.027 133 605 713 0.000 8.52 - *
11 7419 Upper Valley Pike 203 0000 0018 239 1342 642 0.500 8.64 * N
12 2547 Couchman Rd. 3.72 0.000 C.025 180 558 649 0.000 12.78 * *
13 3562 Couchman Rd. 0.00 0.000 Q.015 116 86.5 640 0.000 10.98 - >
18 6501 Upper Valley Pike 9.86 0.000 0020 791 B1.7 733 0.000 10.24 * *
19 6709 Kanagy Rd. 6.63 0.000 0.016 167 B7.0 585 0.000 11.88 " *
20 1409 E. Kanagy Rd. * * * * * * * * * .
21 2834 Kennard-Kingscreek " - * * * * * * v
22 1660 Sibley Rd. 0.00 0.000 0.015 4.9 40.1 659 0.000 23,55 * N
23 126 Short Game FarmRd  0.00 0.000 0.022 18 737 GG5 0.000 1.8 - *
24 850 Lippencott Rd. 0.98 0.000 0.031 4.3 38.2 581 0.000 13.48 ‘ *
25 1272 Lippencell Rd. 0.00 0000 0.016 104 570 582 0.000 138 - .
26 2273 Lippencadl Rd. 0.00 0000 0188 20 154 585 0.0 15.81 * *
27 2977 Lippencoll Rd. 4 " " ’ * * * * - -
28 5601 Church Rd. 000 0.000 0.010 B85  B3B 893 0.002 17.35 . *
29 4861 W. 5t. Rt. 29 000 0.000 0493 1.9 211 601 0.00¢ 15.4 * *
33 3024 wW. St R, 29 0.16 ©.000 ©0.016 13.0 1106 733 0.000 9.66 * *
34 2559 Concord Fike 000 04.000 0111 205 1373 755 0,000 12,77 * *
34A 683 River Rd. 0.10 0.000 0.024 128 677 702 0.00G 9.22 - *
37 4497 Ridge Rd. 000 0.000 0.021 71 45.3 616 0.00Q 12.31 * *
aa 4121 N. 5L Rt. 68 0.00 Q.000 0.029 172 681 G13 0.000 9.31 . '
40 1708 E. Kingscreek Rd. - ¥ * * ‘ ‘ * * .

42 1638 E. St. Rt. 206 0.00 0000 0005 89 439 60t 4005 1315

4% 141 E. 51. KL 286 * ‘ ‘ ' ' ' N '

45 1074 W. St. Rt. 296 487 0000 Q032 150 Lb b hiyd ooy 1127

47 2299'W. SLR1. 29 084 CO000 0013 28B4 1449 1044 IR RY] {440

51 2070 Barger Rd. 000 0000 0394 "1/ 150 L0 Lua? s

53 1755 N. Rt. 560 0.00 0.000 0034 o7 512 L84 DU 13 50

54 1458 River Rd. 141 0000 0012 36 1345 Goy 0000 974

55 2241 Millersiown Rd. 000 0000 0034 2249 1900 Gh 2000 14 02

58 1539 Millerstown Rd. 2.47 0.000 0.005 224 Yawi B2Y {000 1015

57 1843 W, S1. R1. 29 0.00 0.000 0.058 84 54.6 543 0000 1331

58 201 Fullon Sl. * * " * - ' . . . .
61 1881 N. Duggan Rd, 0.00 0.000 0.093 5.2 42.8 567 (.000 12.91 ‘ 4
64 3315 W. Rt. 36 0.03 0000 0009 86 744 649 0.000 6.75 * !
65 1900 Bair Rd. 4.34 0000 DO0D3 93 455 634 0.000 11.43 . *
66 1855 51 RL. 55 410 0000 0020 325 455 773 0.000 11.82 * -
67 1510 51 Rt. 55 4.27 0000 0007 327 413 602 0.000 12.08 * *
70 583 Jackson Hill Rd. 1.68 0.000 0007 135 518 609" 0.000 12143 * *
71 661 Jackson Hill Rd. * * * * * * * * * *
72 881 Jackson Hill Rd. 1.97 0000 0014 140 532 629 0.000 11.88 * .
74 1763 Jackson Hill Ra. 1323 0000 0025 83 377 631 0.000 11.32 b -

All concenlralions are recorded in milligrams per liler

*=nof analyzed
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Date 6/95 Heidelberg
NP5 § ALDRESS
R&1 River Sample
RS2 River Sample
R53 River Sampie
RS54 River Sampla
t 5025 Ri. 166
3 §591 St Rt 63
L] 2481 8L R 245
8 67564 Ludiow Rd.
9 7713 McClain Re.
12 259 51, Rl 507
11 7419 Upper valley Pike
12 2547 Cauchman Rd.
i3 3562 Couchiman Rd.
18 6501 Upper Valley Pike
19 6709 Kanagy Rd.
20 14089 E. Kanagy Rd.
21 2834 Kennard-Kingscreek
22 1660 Sibley Rd.
22 126 Shol Game Farm Rd.
24 850 Lippencott Rd.
25 1272 Uppancolt Rd.
26 2273 Lippencotl Rd
27 2977 Lippencotl Re.
28 5801 Churth Rd.
29 4861 W, 51. Rt. 29
3 3024 W. St Rt. 29
34 2559 Concorg Pike
344 643 River Rd.
37 4497 Ridge Rd.
38 4121 N. SI. Rl 68
39 1992 Kepnard-Kingscreek
40 1708 E. Kingscreek Rd.
41 3881 Clark Rd.
42 1638 E. St. R1 296
43 141 E, SLRL 296
44 2989 Bt Rl 295
45 1074 W. 51, Rt. 296
48 1522 W, 54 Ri. 226
47 2299 W, S, R1. 29
51 2070 Barger Rd.
53 1755 N. R\, 560
54 1456 River Rd.
55 2241 Millersiown Rd.
56 1539 Millerstown Rd.
57 1843 WSt R 29
] 201 Fulton 51,
61 1881 N. Duggan Rd.
64 JM5 W RL 36
85 1900 Bair Rd,
66 1855 §t. RL, 55
87 1510 SLRI. 55
0 589 Jackson Hill Rd,
71 661 Jackson Hill Rd.
72 681 Jackson Hill Rd.
74 1783 Jackson Hilt Rd.
75 5439 N. Ludlow Rd.
] 4855 N. Ludiow Rd.
7 4131 N. Ludiow Rd.
18 1587 E. Kingscreek Rd.
19 1309 Kennard-Kingscrezk
a0 1220 Kingscreek Rd.

All concentrations are recorded in milligrams per liter

NO2

0.007
0.003
0.012
0.008
0.028

0030
0602
0.002
0.002
0.003
0.002
0.002
a.go2
0125

1193
2002
oen3
0.002
0.002
0.001

D.0H1
0,003
0.004
0.003
0.006

0 oo2
0.005
Q016
0.008
0.001
013
©.002
0.003
0002
0.000
0.co2
0.002
0.004
0.009
0.011
0.004

0.003
0.003
0.003
0.001
0.0m
0.003

0.000
0.002
0.018
0.003
0.549
0.002
0.002
0.001

.z

13.3
206
14.0

184
185
ARV
0.0

147
173
153
158
2841
12
a3
118
2486
231
14

52

a0
2.4
339
4.0
143

151
8.0
135
111
9.1
41
149
6.0

304 CONDUCTIMITY PHOSPHORUS Si02

45.4
56.4
65.8
278

80.2
41.4
935
64.7
99.2
529
91.7
88.0

J70.2

0.2
406
805
36.9
53.8
18.2

65.1
201
238
148.7
87.2

813
43.4
45.7
405
422
485
43.0
64.2
53.1
118.6
10.6
63.5
1019
2583
61.3
§5.0

44.2
83.6
424
47.6
426
548

50.1

B
50.2
6.4
51.2
230
197.4
85.8

648
B67
664
700
564

732
821
848
713
833
891
690
752
148

135
659
626
588
509
628

892
543
719
745
622

656
a7
618
735
660
B33
865
655
671
1009
627
587
768
850
722
670

563
689
674
794
784
716

707
669
694

694
598
766
654

TRIAZINE

ALACHLOR

813
836
-0.003 8.03
-0.002 403
-0.003 0487
. .
0.008 1239
-0.002 965
1] 1156
-0.002 .37
-0.001 877
0.004 1237
-0.002 1114
-0.002 10.26
-0.002 11.64
9999 645
-0.002 17.26
-0.002 1228
-0.002 1378
-0.002 " 13.95
-0.002 16.12
-0.003 17.94
-0.002 13.85
-0.002 257
-0.001 13.15
-0.002 91
-0.002 972
-0.002 12.58
0 8.75
0.004 11.38
-0.002 13.16
0 11.39
0 10.7
-0.001 11.48
-0.001 11.55
0427 785
Qo1 16372
-0.002 1368
-0.0603 10.17
a.012 1388
0.008 101
-0,001 1357
-0.002 1295
-0.002 6.87
-0.002 117
-0.003 15
-0.002 12.24
-0.002 12.03
Q.004 1227
-0.002 1125
-0.002 9.57
£.002 13.09
-0.003 8.58
-0.002 10.34
-0.002 8.16
-0.003 8.05
*=nol analyzed
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Date 9/95 Heidelberg

NPS # ADDRESS NO3  NO2  NH3 CL 504 CONDUCTIVITY PHOSPHORUS SI102 TRIAZINE ALACHLOR
1 5025 Rt. 166 0.04 0120 0021 1.3 27.4 584 0.000 11.45 * *
6 2451 St. Rt. 245 .03 0.011 0021 138 806 852 0.001 11.45 * *
8 . 6764 Ludlow Rd. 8.81 0.010 0.098 152 4.0 806 0.002 593 * *
9 7713 McClain Rd. 290 0001 0.035 233 900 712 0.001 12,58 * *
10 259 St. Rt. 507 0.10 0.010 0.020 124 828 665 0.001 9.58 * .
" 7419 Upper Valley Pike 893 0010 0.020 4186 959 850 0.001 10.58 * *
18 6501 Upper Valley Pike 8.87 0.011 0.017 206 8B.0 628 0.001 10.68 . *
19 6709 Kanagy Rd. 820 0.011 0020 277 6186 683 0.000 12.02 * *
21 . 2B34 Kennard-Kingscreek  0.17 0.133 13.101 8.0 19.3 471 0.000 11.28 * *
22 1660 Sibley Rd. 0.04 0011 0025 47 486 640 0.001 17.85 * *
23 126 Short Game FarmRd. 0.04 0.011 0.022 8.5 74.7 647 0.001 12.68 * *
24 850 Lippencott Rd. 0.02 0012 0038 46 358 616 0.000 14.58 - *
25 1272 Lippencott Rd, 0.00 G011 0016 84 55.1 569 0.001 14.16 . *
26 2273 Lippencott Rd. 001 0.000 0153 2.1 14.9 501 0.005 17.38 * *
28 5601 Church Rd. 0.04 0011 0021 55 60.1 875 0.001 19.28 > *
34 2559 Concord Pike 0.03 0011 0146 216 1381 712 0.000 13.83 * .

34A 683 River Rd. 260 0004 0018 131 721 639 0.001 9.30 * *
38 4121 N. St. Rt. 68 0.01 0.010 0.084 178 77.4 618 ‘ 0.001 10.57 - *
39 1892 Kennard-Kingscreek 8,57 0.006 0.034 213 457 683 0.001 13.48 * *
40 1708 E. Kingscreek Rd. 981 0011 0046 128 2385 611 0.001 10.61 * *
41 3881 Clark Rd. 957 0010 0.030 157 g2 598 0.004 12.00 * *
42 1638 E. St. Rt. 206 00z 0010 0.029 87 404 507 0.001 . 13.68 * *
43 141 E. Si. Rt. 296 9.15 0.011 0.017 162 409 863 0.000 11.67 * *
44 2989 St. Rt. 266 930 0.011 0032 148 41.5 792 0.012 12,25 * *
45 1074 W. St. Rt. 256 4.36 G009 0019 152 69.5 6562 0.001 11.86 * *
46 1522 St. Rt 296 576 0011 0036 163 59.2 651 0.007 12.20 * *
47 2299 W. 5t Rt. 29 326 0.009 0.051 261 99.3 671 0.010 8.19 * *
53 1755 N. Rt. 560 0.02 0011 0050 586 46.9 464 0.002 14.89 * *
55 2241 Millerstown Rd. 0.04 0.011 0.040 237 1867.0 806 0.001 14 91 * *
56 1539 Millerstown Rd. 8.47 0011 0019 245 617 729 0.000 10.55 * *
61 1881 N. Duggan Rd. 159 0.012 0030 56 46.9 522 0.004 14.73 * *
65 1900 Bair Rd. 1048 0.009 0.074 128 351 586 0.018 12.32 * *
70 589 Jackson Hill Rd. 283 0.011 0.036 148 542 600 0.000 13.20 * *
71 661 Jackson Hill Rd. 0.02 001t 01422 B85 492 521 0.001 14.78 * *
72 881 Jackson Hill Rd. 255 0012 0024 150 504 617 0.003 12.70 * *
74 1763 Jackson Hill Rd. 13.92 0.003 0.017 76 384 575 0.001 11.75 * *
All concentrations are recorded in milligrams per liter *=not analyzed
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Date 12/95 Heidelberg

NPS # [} NAME
1 5025 Ry, 186
6 2451 5t RL. 245
8 6764 Ludlow Rd.
9 7713 McClain Rd.
10 259 St Rt 507
11 7419 Upper Valley Pike
18 6501 Upper Valley Pike
19 6709 Kanagy Rd.
21 . 2834 Kennard-Kingscreek
22 1660 Sibley Rd.
23 126 Short Game Farm Rd.
24 850 Lippencoit Rd.
25 1272 Lippencott Rd.
26 2273 Lippencott Rd
28 5601 Church Rd.
34 2559 Concord Pike
34A 683 River Rd,
as 4121 N. St. Rt. 68
39 1992 Kennard-Kingscreek
40 1708 E. Kingscreek Rd.
a1 3881 Clark Rd.
42 1638 E, St. Rt. 296
43 141 E. St. Rt. 296
44 2983 St Rt 296
45 1074 W. St. Rt. 296
46 1522 W. St. Rt. 298
47 2299 W, St. Rt 29
33 1755 N. Rt. 560
54 1456 River Rd.
55 2241 Millerstown Rd.
56 1539 Millerstown Rd.
61 1881 N. Duggan Rd.
65 190Q Bair Rd. ’
70 589 Jackson Hill Rd.
71 661 Jackson Hill Rd.
72 681 Jackson Hill Rd,
74 1763 Jackson Hill Rd.
R31 River Sample
RS2 ’ River Sample
RS3 River Sample
RS4 River Sample

4.61
8.78
B8.96

0.30

Q.01
0.04
1.03
0.04
0.04
0.04
0.06
7.85
0.02
7.28
9.34
8.47
0.03
9.67
9.69
4.18
6.92
1.85
0.04
3.57
0.01
822
0.03
875
2.47
0.05
2.06
13.90
3.35
3.81
477
4.06

All concentrations are recorded in milligrams per liter

0.018
0.019
0.017
0.020
0.018
0.019
0.017
0.008
0.017
0.017
0.018
0.018
o017
0.7
0.018
0.044
0.016
0.018
0.019
g.018
0.018
0.018
0.9
0.018
0.016
0.011
0.018
0.018
0.003
0.009
0.034
0.008

NH3 CcL 504 CONDUCTWITY PHOSPHORUS SI02 TRIAZINE ALACHLOR
0105 150 1510 546 0.010 1043  0.04 0.02
0.032 11.00 66.50 829 0.008 11.97 0.05 0.02
0039 1510 3790 832 0.010 8.83 005 0.03
0.040 23.30 6760 721 0.010 1172 005 0.02
0.053 35.80 9220 772 0.009 9.01 0.07 0.39
0.040 20.00 81.30° 658 0.006 982 004 0.11
0.082 17.80 3160 558 0.010 527 008 0.06
7.239 1460 18.90 570 0.000 8.88 0.08 - 0.05
0077 520 2280 B33 0.005 16.87 0.04 0.02
0.045 8.50 4190 551 0.012 1160 0.04 0.02
0039 450 2140 596 0.004 13.02  0.05 0.02
0.041 990 4130 494 0.2 1331 0.08 0.03
0168 210 290 560 0.004 1493 Q04 0.02
0041 540 5110 883 0.005 16.80 0.04 0.03
0.102 21.10 193.20 821 0.003 t2.72  0.07 0.04
0.035 1530 47.20 663 0.010 859 0.08 0.04
0.082 17.30 6580 558 0.000 9.21 0.06 (.03
0.081 3140 19.80 805 0.012 1222 058 0.09
0040 1110 24.90 587 0.007 969 0.09 0.04
0.042 1420 2070 666 0.002 1086 0.086 0.03
0.046 890 29.00 576 0.005 12,55 0.05 0.02
0.041 1750 236.40 894 0.001 1083 0.06 0.03
0035 1450 17.90 715 0.011 1080 0.07 0.04
0.035 1540 4060 639 0.005 1064 0.06 0.03
0040 1820 3100 599 . 0.008 11.07 0407 0.04
0.036 26.90 212.20 083 0.002 7.35 003 0.05
0048 740 3870 562 0.006 1327 0.4 0.02
0036 1170 66.40 712 0.004 10.13  0.04 0.03
0.055 23.80 241.5¢ 866 0.005 1347  0.04 0.04
0.044 1850 34.30 702 0.004 954 006 0.03
0.258 540 2820 572 0.0056 12.36 0.04 0.02
0.039 1320 16.80 604 0.007 1137  0.07 0.03
0.039 1490 3840 611 0.007 11.49  0.06 0.02
0117 880 2580 609 0.011% 13.35 0.06 0.03
0.034 1500 3040 610 0.012 11.89 0.09 0.04
0.041 7.80 22860 634 0.008 1076 0.05 0.04
0.117 15.00 37.40 648 0.012 6.62 0.06 - 0.05
0.036 18.40 49.00 637 0.011 621 Q.06 018
0.047 17.00 56.90 620 0.000 685 0.06 0.14
0.041 15.3¢ 6590 584 0.003 694 0.08 0.14

*=not analyzed
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Ave. Dissolved Chemical Composition
- of Ground Water for 12/94 Data |

HCO3 34.0%

N 3.4% Cl

11.7% S04

Na+K 3.14% 0.55% NO3

/22.9% Mg
Ca 24.0% X

ipércentage of equivalents|
3 per million . |



Average Dissolved Chemical Composition |
of Ground Water for 6/35 Data

HCO3 39.3%

1.35% Cl
9.0% SO4

0.0% NO3 *
Na+K 2.96% § °

12.1% Mg

Ca 35.5%

percent of equivalents per million |
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Average Dissolved Chemical Composition
of Ground Water for 9/95 Data

HCO3 36.8%

1.57% CI

11.4% S04

I o
Na+K 2.92% 0.17% NO3

/ 11.0% Mg

Ca 36.1%

percentage of equivalents per m_iliion I
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Descriptive Statistics

Variable: NO2

Anderson-Darling Normality Test
A-Squared: 19.3164

p-value: 0.0000

Mean 0.0344

Std Dev 0.1730

Variance 0.0299

Skewness 5.9591

e Kurtosis 36.2967
‘ ‘ : n of data 59.0000
o L | Minimum -0.0040
|- o e : 1st Quartile  0.0000
L . ; Median 0.0033
3rd Quartile 0.0043

Maximum 1.2248

95% Confidence Interval for Mu

SR e ' -0.0106 0.0795

0.00 . 95% Confidence Interval for Sigma
| P _ | 0.1465 0.2114
o bl i 0 98% Confidence Interval for Median
95% Confidence Interval for Median i ° 010%;9 ne 08036 !
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Descriptive Statistics

Variable: NH3

Anderson-Darling Normality Test
A-Squared: 21.316

p-value; 0.000

: Mean 1.815

| Std Dev 13.133

Variance 172.4689

| Skewness 7.285

i Kurtosis 52.002

60 80 n of data 59.000

o el Minimum 0.000

N S e 1st Quartile 0.022

DA S Median 0.028

B S 3rd Quartile 0.059

 95% Confidence IntervalforMu,__ Maximum  100.936

o B N - --:ZLJI-A |‘ i ‘1607 5.238
22 12 -02 08 18 28 38 4;8 5;3 . 95% Confidence Interval for Sigma

o . ‘ | ST 11.117 16.048
2 7| 95% Confidence Interval for Median

95% Confidence interva! for Median ’ 0.025 0.031
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Descriptive Statistics

. .95% Confidence. Interval for Mu. .

10 11 12 13 14 15
A . I S O SO .

' '95% Confidence Intérval for Median

Variable: ¢l

Anderson-Darling Normality Tést

A-Squared;
p-value:

Mean

Std Dev
Variance
Skewness
Kurtosis

n of data

Minimum
1st Quartile
Median

3rd Quartile
Maximum

95% Confidence Interval for Mu

11.3013

85% Confidence Interval for Sigma

6.2021

95% Canfidence Interval for Median

10.3501

0.4211

0.3136

13.2106
7.3265
53.6774
0.5706
0.0545
59.0000

1.2500
8.1500
13.1000

16.8000
33.4286

15.1199

8.9526

14,7006
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Descriptive Statistics

Variable: so4

Anderson-Darling Normality Test

A-Squared: 2.08
p-value: 0.00
Mean 58.32
Std Dev 33.91
Variance 1149.97
Skewness 1.45
Kurtosis 2.43
n of data 59.00
Minimum 573
1st Quartile 36.13
Median 52.40
3rd Quartiie 68.92
Maximum 170.54
95% Confidence Interval for Mu

. 49.49 67.16

! 956% Confidence Interval for Sigma

R S pOw s ST W . 95% Confidence Interval for Median
; 95% Confidence Interval for Median | ° 44.05 58 28
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Descriptive Statistics

_95% Confidence Interval for Mu .

656 666 676 686 696 706 716
' I | T i

" 95% Confidence Interval for Median -

.
726

Variable: cond

A-Squared;
p-value:

Mean

Std Dev
Variance
Skewness
Kurtosis

n of data

Minimum
1st Quartile
Median

3rd Quartile
Maximum

661.5

98.1

666.0

Anderson-Darling Normality Test

1.9
0.0

691.7
116.8
13417.3

[4.]

1.
6.
9.
2.

- Ot

18
645.1
694.0
761.0
889.1

95% Confidence Interval for Mu

7219

95% Confidence Interval for Sigma

141.5

95% Confidence Interval for Median

718.5
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Descriptive Statistics

Variable: srp

Anderson-Darling Normality Test
A-Squared: 21.6628

; p-value: 0.0000
Mean 0.8526
; Std Dev 6.4638
i Variance 41.7812
] Skewness 7.2937
Kurtosis 52.0883
n of data 59.0000
Minimum -0.0030
1st Quartiie -0.0011
Median -0.0008

3rd Quartile 0.0010
| Maximum 49.6579

95% Confidence Interval for Mu

: : ] -0.8319 2.5370
-1 0 T 2 ~ 95% Confidence Interval for Sigma
S R VT ST B S 5.4719 7.8985
T A S TP ' 95% Confidence Interval for Median’
95% Confidence Interval for Medi ! 20.0010 0.0001
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Descriptive Statistics

Variable: sio2

Anderson-Darling Normality Test
A-Squared: 3.1197

| p-value: 0.0000
Mean 12.0605
Std Dev 4.4096
Variance 19.4442
Skewness 3.8565
Kurtosis 21.3429
n of data 59.0000
! Minimum 5.7680
; 1st Quartile 9.6950
i Median 11.6071

3rd GQuartile  13.2757

Maximum 39.1083
| 95% Confidence Interva! for Mu

10.9114 13.2097 ‘
; i 95% Confidence Interval for Sigma
_ N 5 3.7328 5.3883
' P — : 95% Confidence Interval for Median
95% Confidence Interval for Median 5 10,7973 12 4638
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Descriptive Statistics

85% Confidence Interval for Mu
22 o m
| | | |

'95% Confidence Intérval for Median

32 37

i

Variable: NO2 norm

Anderson-Darling Normality Test

A-Squared:
p-value:

Mean
8id Dev
Variance

Skewness -

Kurtosis
n of data

Minimum
1st Quartile
Median

3rd Quartile
Maximum

95% Confidence Intefval for Mu

25.529

95% Confidence Interval for Sigma

14.524

95%; Confidence Interval for Median

22.500

0.695
0.066

30.000
17.157

' 294.379
0.003

-1.261

59.000
1.000 -

13.500
30.000
45.000
59.000

34.471

20.966

37.000
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Descriptive Statistics

Variable: NH3 norm

| Anderson-Darling Normality Test
; A-Squared: 0.642
p-value: 0.090
Mean 30.000
Std Dev 17.173
Variance 294 805
Skewness 0.001
Kurtosis ~1.261
n of data 59.000
Minimum 1.000
1st Quartile 15.000
Median 30.000
. 3rd Quartile 45.000
' 95% Confidence Interval for Mu_ | Maximum  59.000
PR _ R . 95% Confidence Interval for Mu
N e e S R 25,525 34.475
%2 217 352 3:7 . 95% Confidence Interval for Sigma
— e 14.537 20.984
R, 95% Confidence Interval for Medi
95% Canfidence Interval for Median T a0 arant
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Descriptive Statistics

95% Confidence Interval.for My .

24 29 34

95% Confidence Interval for Madian

| Variabie: Cl norm

Anderson-Darling Normality Test
0.633

A-Squared:
p-value:

Mean

Std Dev
Variance
Skewness
Kurtosis

n of data

Minimum
1st Quartile
Median

3rd Quartile
Maximum

95% Confidence Interval for Mu
34.476

95% Confidence interval for Sigma

25.524

14.540

95% Confidence Interval for Median

22.538

0.095

30.000 .
17.176
295.000

0.000
-1.261
59.000

1.000 -

15.000
30.000
45.000
59.000

20.988

37.461
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Descriptive Statistics

Variable: SO4 norm

Anderson-Darling Normality Test

A-Squared; 0.633

~p-value: 0.095

Mean 30.000

; Std Dev 17.176

Variance 295.000

j Skewness 0.000

| Kurtosis -1.261

i n of data 59.000

Minimum 1.000

1st Quartile 15.000

N Median 30.000

3rd Quartile 45.000

‘ Maximum 59.000

{ 95% Confidence Interval for Mu

. ’ 25.524 34.476
| 1 ~ | 95% Confidence Interval for Sigma

: ——— oo 14.540 20.988
- IR, . 95% Confidence Interval for Median

95% Confidence Interval for Median 22 539 37 461
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Descriptive Statistics

Variable: Cond nor

Anderson-Darling Normality Test

A-Squared: 0.634
p-value: 0.084
Mean 30.000
Std Dev 17.175
; Variance 294,983
| Skewness 0.000
Kurtosis -1.261
i n of data 59.000
i Minimum 1.000
| 1st Quartile 15.000
i Median 30.500
3rd Quartile 45.000

- 95% Confidence Interval forMu . ‘ Maximum 59.000

95% Confidence Interval for Mu

' — SRS 25524 34.476

24 2.9 34 319 95% Confidence Interval for Sigma
L . I R, . - . - 95% Confid Int | for Medi
' 95% Confidence Interval for Median ? onzazesrgtzje nerva37o;6 1e fan
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Descriptive Statistics

o 95% Confidence Interval for Mu.

20 25 30 35

'95% Confidence interval for Median =~

Variable: SRP norm

A-Squared:
p-value:

Mean

Std Dev
Variance
Skewness
Kurtosis

n of data

Minimum
1st Quartile
Median

3rd Quartile
Maximum

95% Confidence Interval for Mu

25.532

95% Confidence Interval for Sigma

14.514

95% Confidence Interva! for Median

21.500

I Anderson-Darling Normality Test
|

0.734
0.053

30.000
17.146

283.974

0.006
-1.261
59.000

2.500
16.000
30.000

45.500
55.000

34.468

20.951

37.922



Descriptive Statistics

Variable: SiO2 nor

Anderson-Darling Normality Test

A-Squared:. 0.633
p-value: 0.095
:  Mean 30.000
Std Dev 17.176
Variance 295.000
Skewness 0.000
Kurtosis -1.261
n of data 59.000
Minimum 1.000
1st Quartile 15.000
Median 30.000
3rd Quartile 45.000
Maximurn 59.000
| 95% Confidence Interval for Mu
N S M P s L : 25524 34.476
2|4 2‘9 3f‘ 39 [ 95% Confidence Interval for Sigma
B . R i N o P 14.540 20.988
_ T T — v 95% Confid Int | for Medi
95% Confidence Interval for Median ? on2|2 esr;c;e erva37o;61e 1an
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- *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) *
* SEPTEMBER 1950 *
* VERSION 4.0 *
- -

* RON DATE 07/09/1996 TIME 14:13:13 *

- "

¥ e * LR R P Pt

X X XXX DIXKX
X X X X
X X X X
LOOXXE  XXXX X
X X X X
X ¥ X X
X X XOUDO XXX

THIS PROGRAM REPLACES ALL PREVIQUS VERSIONS OF HEC-1 KNOWN AS HEC1

LRERR S LT g L Ly L r L T L e

* o
* U.S. ARMY CORPS OF ENGINEERS -
> KYDROLOGIC ENGINEERING CENTER d
* €09 SECCND STREET -
* DAVIS, CALIFQRNIA 95616 =
L {916} 756-1104 *
L3 -

AR LR A T L I Tt T )

{JAN 73], HEC1GS, HECIDB, AND KEC1KW.

THE DEFINITIONS OF VARIAELES -RTIMP- AND -RTICOR- HAVE CHANGED FROM THOSE USED WITH TEE 1973-STYLE INFUT STRUCTURE.
THE DEFINITION CF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 61. THIS IS THE FORTRAN7?7 VERSION
NEW OPTIONS: DAMBREAK CQUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION,  DSE:WRITE STAGE FREQUENCY,

DSS:RERD TIME SERIES AT DESIRED CALCULATION INTERVAL — LCSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT
LINE ID....... lo....-, Zoirrann E L PP S, ...

1 i MAD RIVER RAINFALL-RUNOFF MODEL

2 ID UPEER MAD RIVER SUBHASIN

3 1D RUNOFF SUBROUTINE

wau FREE #*#

4 IT 60 220UL76 0 270

5 IN 7z

6 I0 4 o]

7 KX BASIN1UPPER MAD RIVER SUEBASIN HYDROGRAFH

8 BA 3.6

8 KM STARTING BASE FLOW = 1€.9 CFS
10 BF 16.8 28.1 1.0028
11 s PRECIPITATION DEFTH = 2.430 INCHES, STORM DURATION = 24 HOURS
1z PB 2.430

13 PC 0.000 d.04% 0.097 0.176 0.243 0.292
1a PC 0.708 0.948 1.312 1.652 1.4920 2.114
15 pC 2,430

16 KM  ANTECEDENT MOISTURE CONDITION II, (N = 59

17 Ls o 1]

18 iN &0
13 ur 120 360 800 1300 1540

PAGE 1

0.462 0.538
2.357 2.406

1450 1370
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20 Ul

21 Ul
22 juss
23 uIT
24 ZW
25 Z2

1230 1200 ilaao 1010 2z0 -]
430 370 a1q 270 240 2
122 108 95 82 72

15 11 5

A=MAD B=UPPER C=FLOW F=COMP

R e T Lt A LT 2 2

-
* FLOOD HYDROGRAFH PACKAGE
- SEPTEMBER 1930
- VERSICN 4.0

*

[HEC-1}

* RUN DATE 07/09/1996 TIME 14:13:13

*

*

*

LR L e L e A ]

MAD RIVER RAINFALL-RUNCFF MODEL
UPPER MAD RIVER SUBBASIN
RUNOFF SUBRCUTINE

6 IO QUTPUT CONTROL VARIAELES
IPRNT 4

IPLOT o

gScAL c.

T HYDROGRAPH TIME DATA

NMIN €0

IDATE 22TUL76

ITIME 0000

NG 270

KDDATE 2ATG75

NDTIME 0500

ICENT 18

COMPUTATION INTERVAL
TOTAL TIME BASE 269.00 HJQURS

ENGLISH UNITS
DRAINAGE AREBA

PRECIPITATION DEPTH
LENGTH, ELEVATION

FLOW

STCRAGE VOLUME

SURFACE ARER
TEMEERATURE

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STERTING DATE

STARTING TIME

NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE

ENDING TIME

CENTURY MARK

1.00 HOURS

SQUARE MILES

INCHES
FEET

CUBIC FEET PER SECOND
RCRE-FEET

ACRES

DEGREES FAHRENHEIT

25
M)
62

730
180
52

645
160
42

SB5 495
150 135
3z 22

ERA AN A AASEE AR TR Ak r AR R RN F e rrr T kA h

*

*

*

*

%

*

U.3. ARMY CORPS OF ENGINEERE
HYDRCLOGIC ENGINEERING CENTER
60% SECOND STREET
DAVIS, CALIFCRNIZ 55616

(916}

755-1104

*

&

&

*

*

B

*

A L e e e e e L

dedrk kdk kW RAk Rk ke RA R Ak A Wk kdk vk ke Ak dEh dgbk ok dekk ke e kek dkobok ke Wbk ko Sk ok kkk ko ok wRw ke

T2 L L LT L

. *
7 KK * BASINL *
* -
WRAET AT WA TN

232
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STARTING BASE FLOW =

16.9 CFS

PRECIPITATION DEPTH = 2.430 INCHES, STORM DURATION = 24 HOURS

5 IN TIME DATA FOR INFUT TIME SERIES
TXMIN 72 TIME INTERVAL IN MINUTES
JXDATE 22JULT6 STARTING DATE
JXTIME o STARTING TIME
ANTECEDENT MOISTURE CONDITION II, CN = 55
SUBBASIN RUNOFF DATA
2 BA SUBBASIN CHARACTERISTICS
TAREA 36.60 SUBBASIN AREA
10 BF BASE FLOW CHARACTERISTICS
STRTQ 16.90 INITIAL FLOW
QRCOSN 28,10 BEGIN BASE FLOW RECESSION
RTIOR 1.0026¢ RECESSION CONSTANT
PRECIPITATION DATA
12 PB STORM 2.43 BASIN TOTAL PRECIPITATION
13 PI INCREMENTAL PRECIPITATION PATTERN
NI .04 .05 .08 .06 .04 .04 .04 .05 .05
.o J1a .20 .28 .29 .26 .21 .16 .10 .07
.05 .04 .04 .02
17 LS SCS LOSS RATE
STRTL 1.39 INITIAL ABSTRACTION
CRVNER 59.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVICUS AREA
13 UI INPUT UNITGRAPH, 43 ORDINATES, VOLUME = 1.00
120.0 360.0 800.0 1300.0 1540.0 1617.0 1580.0 1520.0 1450.90 1370.0
12%0.0 1200.0 1110.0 1010.0 920.,0 825.0 730.0 £45.0 585.0 495.0
430.0 370.4 310.0 270.0 240,90 205.0 180.0 160.0 150.9 135.0
122.0 108.0 95.0 82,0 72.0 §2.0 52.0 42.0 32.0 22.0
15.0 10.0 5.0
L &4
----- DS3---ZOPEN: Version: 6-BA; Existing File Opened
Unit: 71, File: HLDSS.DSS
----- DSS---ZWRITE Uait 71; Vers. 1: /MAD/UPPER/FLOW/01JULL976/1HCUR/COME/
----- DPSS---ZWRITE Unit 71; Vers. 1: /MAD/UPPER/FLOW,/D1AUG1576/1HCUR/ COME/
RUNOFF SUMMARY
FLOW IN CURIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASTN MAXTMUM TIME CF
OPERATION STATION ‘FLOW PEAK AREA STAGE MAX STAGE
6-HCOOR 24-ROUR 72 -EOUR
HYDROGRAPH AT
BASINL 209, 26.00 201. 137. 19 36.80
KEC-1 INFOUT FAGE 1
LINE 4 TR D JAP = TR deerena. LT [P Teerea B, 9. ... 10
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%4 FHEE *%*

3
19
11
12
13
14
15
is
17
1g
13
20
21
22
232
23

as)
ID
pa

IT
IN
I0

KK
BA
M
BF
EM
FB
BC
PC
PC
s
LS
IN
Ul
uI
uI

Ul

W
ZZ

MAD RIVER RAINFALL-RUNOFF MODLEL
MACOCHEE CREEX SUBBASIN
RUNCFF SUBRCUTINE

60 22JUL74 G 270
72
4 3]

BASINZMACOCHEE CREEK SUEBASIN HYDROGRAPH

18.1
STARTING BASE FLOW = 5.7 CFS
5.7 9.5 1.002§
PRECIPITATION DEPTH = 2.430 INCHES, STCRM DURATION =" 24 HOURS
2.430
0.000 0.049 0.097 -170 0.243 0,252 0.340 0.389

0.705 0.948B 1.312 1.852 1.3920 2.112 2.2386 2.378
2.430
ANTECEDENT MOISTURE CONDITION II, CM = 58

o] 58
€Q
1z0 360 740 1oap 1044 140 950 &850
870 €00 528 450 400 330 280 230
140 120 108 LD 80 65 13 45
30 25 15 1o 5

h=MAD B=MACCE C=rFLOW F=COMP

ER L L L T Y e T T

*

* FLOOD HYDROGRAPH PACKAGE
* SEPTEMBER 1590
* VERSION 4.0

* RUN DATE 07/08/1%96

-

*

{HEC-1) *

*

TIME 14:13:13 *

LR s e Y R e R L A TR el

IT

234

MAD RIVER RAINFALL-RUNOFF MCDEL
MACOCHEE CREEK SUBBASIN
RUNOFF SUBRCUTINE

QUTPUT CONTROL VARIABLES

IPRNT
IPLOT
QSCAL

4 PRINT CONTROL
¢ PLOT CONTRAL
0. HYDROGRAPE PLOT SCALE

HYDROGRAFPE TIME DATA

FMIN
IDRTE
ITIME

Np

NDDATE

KDTIME

ICENT

60 MINUTES IN COMPUTATION INTERVAL
‘ 22J0L76 STARTING DATE
0000 STARTING TIME
270 NUMBER OF KYDRCGRAPHE ORDIMATES
2AUG?6 ENDING DATE
0500 ENDING TIME
19 CENTURY MARK

COMPUTRTION INTERVAL 1.00 BOURS
TOTAL TIME BASE 269.00 HQURS

0.482 0.535
2.357 2.406

- 825 750
190 180
40 as

LR T A T e D T T R T L Ty

* *
o U.5. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 60% SECOND STREET *
* DAVIS, CRLIFQORNIA 95614 "
* (916) 756-1104 *
- »

KA Rk d A TR Ak kT Wbk ke A Tk & Wb e e



ENGLISK UNITS

DRAINAGE AREA SQUARE MILES
FRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

PLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE ARER ACRES

TEMPERATURE DEGREES FAHRENHEIT

Ak AwT dkw WhE RWR kkm Ak k N RAK RN Wkk WA wod bk Wwk WW Kk R EE Nk BRA AR whh TR RET EAR A RE AAR AT mkk W AR WAk WAk

T T T

> - .
7 KK * PASING * MACOCHEE CREEK SUBBASIN HYDROGRAPH
& o’

R LI LI T
STARTING BASE FLOW = 5,7 CFS
PRECIPITATICN DEFTH = 2.430 INCHES, STCRM DURATION = 24 HOURS
ANTECEDENT MOISTURE CONDITIOM II, O = 59

SUBBASIN RUNQFF DATA

8 Ba SUBBASIN CHARACTERISTICS
TARER 19.10 SUBBASIN ARER
10 BF BASE FLOW CHARACTERISTICS
STRTQ 5.70 INITIAL FLOW
{QRCSN 9.50 BEGIN BASE FLOW RECESSION
RTIOR 1.00260 RECESSION CONSTANT

PRECIPITATION DATA

i2 PB STORM 2.43 BASIN TOTAL FRECIPITATION
13 I INCREMENTAL PRECIPITATION PATTERN
.04 .04 )] . e .0 .04 .04 .04 .08 .06
.oe .14 .20 .28 .28 .26 .21 .18 .14 .07
.08 -04 .04 .02
17 Ls S¢S LOSS RATE
STRTL 1.39 INITIAL ABSTRACTION
CRYNER §3.00 CURVE NUMBER
RTIME .00 PERCENT IMPERVIOUS AREA
15 U INPUT UNITGRAFH, 35 ORDINATES, VOLUME = 1.00
120.0 360.0 740,0  1000.C  1044.0  1000.0 §50.0 890.0 825.0 750.0
§70.0 600.0 525.0 460.0 400.0 33p.0 280.0 230.0 1%0.0 160.0
140.0 120.0 105.4 20.0 80,0 5.0 s5.0 45.0 - 40.0 5.0
34.0 25.0 15.0 10.0 5.0
ek
-----DS5---ZWRITE Unit 71; Vers. 1: /MAD/MACCK/FLOW/DLJULLS76/3HOUR/ COMP/
--+—-DSS---ZWRITE Unit 71; Vers. 1: /MAD/MACCK/FLOW/C1AUGLI7E /L HOUR/COME/

RUNO¥F SUMMARY
FLOW IN CUBIC FEET PER SECOND
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TIME IN HOURS, AREA IN SQUARE MILES
PEAK TIME CF AVERRGE FLOW FOR MAXIMUM PERICD
OPERATION STATION FLOW FEAK
+ £-HQUR 24-ECUR 72-HQUR
EYDRGGRAPH AT
- BASINZ 123. 25.00 117, 72. 30.
1 HEC-1 INPUT
LINE Ib....... b 2., ... [ PR |- |- Fecaeees ]
1 I MaD RIVER RAINFALL-RUNCEFF MODEL:
2 iDb MUD RUN SUBBASIN
3 i RUNOFF SUBROUTINE
LE L FREE ok
4 IT 60 22JULTE 0 270
5 IN 72
] 10 4 0
7 KK BASINIMUD RUN SUBBASIN HYDROGRAPH
8 BA 5.2
9 M STARTING BASE FLOW = 3.1 CFS8
10 BEF 3.1 5.2 1.0025
11 kM PRECIPITATION DEPTH = 2.430 INCHES, STORM DURRTION = 24 HCURS
1z PE Z.430
13 PC 0.000 0.045 0.087 0,170 0.243 0.292 0.340 0.389
14 PC 0.705 0,548 1.212 1.652 1.920 2.11a 2.236 2.308
15 PC 2,430
i6 XM ANTECEDENT MGISTURE CONDITION II, CN = 59
17 Ls ) 53
18 e 2.54
12 w A=MAD B=MUD C=FLOW F=COMP
20 22

B e kb

L

e o e Ak

*

* FLOCD HYDROGRAPH PACKAGE {HEC-1) -
* SEPTEMEER 1320 *
* VERSION 4.0 *
* L]
* RUN DATE 07/09/1996 TIME 14:13:13 *

*

AT wr kR AR R AT r bRk g TR arr kb T Ty

MAD RIVER RAINFALL-RUNOFF MODEL

MUD RUN SUBBASIN
RUNOFF ' SUBRCUTINE

€ IO CUTPUT CONTROL VARTABLES
IDPRNT 4
IPLOT o
QSCAL G.
IT HYDROGRAPH TIME DATA
NMIN €0
IDATE 22JULTe

236

BRINT CONTROL
PLOT CCNTROL
HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE

BASTH MAX TrUM TIME OF
AREA STRGE MAY STAGE
15.10
PACE 1
....... 9......10
0.462 0.535
Z.357 2.406

AEFAAN NN AR ek A dedrr kot h kb drdw
* -
»  T.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616

(9167 75€6-1104

*

PR e L S S L T R L e L L e



ITIME 0000 STARTING TIME

Np 270 NUMBER OF HYDROGRAFH ORDINATES
NDDATE 2AUG76 ENDING DATE
NDTIME D500 ENDING TIME
ICENT 1% CENTURY MARK

COMPUTATICN INTERVAL 1.00 HOURS
TOTAL TIME BASE 2692.00 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VQLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

Mk hdw wwd kol kdk wkd kkk wkw wkk dhd Ak bk AN Rkd kkk ok kdke Rwok ek bk Ak kW ek Rk whd hobd ME A hkd Wk Wwk wak kA ke

o ek ok e e e e i gk
- *

T K *  BASIN3 MUD RUN SUBEASIN HYDROGRAPH
- *

P e e LY T

STARTING BASE FLOW = 3.1 CF§
PRECIPITATION DEPTH = 2,430 INCHES, STCORM DURATION = 24 HOURS
ANTECEDENT MOISTURE CONDITION II, CN = 59

SUBBASIN RUNOFF DATA

8 BA SUBBASIN CHARACTERISTICS
TAREA 5.20 SUBBASIN ARER
16 BF BASE FLOW CHARRCTERISTICS
STRTQ 32.10 INITIAL FLOW
QRCSN . 5.20 BEGIN BASE FLOW RECESSION
RTIOR 1.00260 RECESSION CONSTANT

PRECIPITATION DATA

12 PB STORM 2.43 BASIN TOTAL PRECIFITATION

12 PI INCREMENTAL PRECIPITATION PATTERN
.04 .04 .08 .06 .06 .04 .04 .04 .05 .08
.08 -14 .20 .28 .29 .28 .21 .16 .10 .07
.08 .04 .04 .0z

" 17 Ls SCS LOSS RATE
STRTL 1.39 INITIAL ABSTRACTICN
CRVNER 59.00 CURVE NUMEER

RTIMP .00 PERCENT IMPERVIOUS AREA

ig TD SC8 DIMENSIONLESS ONITGRAPH

TLAG 2.54 LAG
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UNIT HYDROGRAPH

15 END-OF-PERIOD ORDINATES

186, 624 g28. 702. 427. 243. 146. B5. LER 2%.
17. in, 5. 3. 1.
----- PES---ZWRITE Unit 71; Vers. 1:  /MAR/MUD/FLOW/01JULL976/ LHOUR/COMP/
----- DS5---ZWRITE Unit 71; Vers. 1: /MAD/MUD/FLOW/01RUGL976/1HOUR/ COME/
1
RUNCFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAX TIME COF LVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME CF
OPERATION STATION FLOW PERK AREA STAGE MAX STBGE
+ §-HOUR 24 -HOUR 72 -HOUR
HYDROGRAFH AT
+ BASINI 64 20.00 55, 22, 11, 5.20
1 HEC-1 INPUT PAGE 1
LINE TD. ... .. 1.o....-. 2. 3ii.n 4. [ - JA R ..., |- T 10
I0  MAD RIVER RATNFALL-RUNOFF MODEL
ID UNNAMED TRIBOTARIES SUBBASIN
3 ID RUNOFF SUBROUTINE
LSS E’REE LA 2]
1 IT 60 22JUL7s o 270
5 N 72
6 ™w 4 0
7 KX BASINAUNNAMED TRIBUTARIES SUBBASIN HYDROGRAPH
8 B3 7.6
9 ¥M  STARTING BASE FLOW = 12.2 CFS
10 BF 1z.2 19,3 1.0026
11 KM  PRECIPITATION DEPTH = 2.430 INCHES, STORM DURATION = z4 HOURS
1z FB  Z2.430
13 BC 0.000 0.04%  0.087 0.170  ©0.243  D.2%2  D.340 0.383 0.462 D0.535
14 PC D.705  0.948  1.312 .62  1.320 2.1la 2,236 2.308 2.357 2.406
18 PC  2.430
18 ¥  ANTECEDENT MOISTURE COMDITION II, CN = 5%
17 LS o 59
is D 1.25
13 ZH  A=MAD B=TRIES C=FLOW F=COME
20 7z

R R e e e 2

*

*

*  FLOOD HYDROGRAPH PACKAGE (HEC-1) *
. SEPTEMBER 19%0 A
* VERSION 4.0 *
- -
* RUN DATE 07/0%/1996 TIME 14:13:13 ~

*

*

R L e e e L T s

MAD RIVER RAINFALL-RUNOFF MODEL
UNNAMED TREIBUTRRIES SUBBASIN

238

B L L e e T

> -
* U.S5. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* §0% SECOND STREET *
* DAVIE, CALIFORNIA 95616 *
* {916} 756-1104 »
- *

ke kA kA Sk d ok ek



RUNOFF SUBRCUTINE

6 IO CUTPUT CONTROL VARIABLES
IFRNT 4 ERINT CCNTROL
IPLIT 0 PLOT CONTROL
CSCAL 0. ERYDRCGRAPH PLCT SCALE
iT HYDROGRAPH TIME DATA
NMIN 60 MINUTES IN CCMPUTATICN TNTERVAL
IDATE 220ULTé  STARTING DATE
ITIME dG00 STARTING TIME
NG 270 NUMBER OF HYDROGRATH ORDINATES

NDDATE 2AUG76 ENDING DATE

NDTIME 0500 ENDING TIME

ICENT 12 CENTURY MARK

COMPUTATION INTERVAL 1.0C HQURS

TOTAL TIME BASE 26%.00 HOURS

ENGLISH UNITS
DRAINAGE AREA

FRECIPITATION DEPTH

SQUARE MILES -

LENGTH, ELEVATION FEZ

FLCW

STORAGE VOLUME
SURFRCE AREAR
TEMPERATURE

INCHES

wHE oUW Akd kkw kA TRK WAk kwh Ak w www

EEATTT RN ke

*

*

SEOSES mmm omme wem AwE dkd kwd ok XWF kkk khd wdkd kwd BEE kb hd wkd kR WRK Wk ddkw www Rk

7 XK * BASINSG + UNNAMED TRIEUTAFIZE STBEASIN HYDROGRADH
. ~
bk rd kTR T AR
STARTING BASE CFs
PRECIPITATION INCHES, STORM DURATION = 24 HOURS
ANTECEDENT MOX TISK II, ON = 59
SUBBASIN RUNOFF DATA
5 BA SUBBASIN CHARACTERISTICS
TARER 7.6C SUBBASIN ARER
10 BF BASE FLOW CHARACTERISTICE
STRTQ 12.22 INITIAL FLOW
CRCSN 15.30 BEIIN BASE FLOW RECESSICN
RTICR 1.00260 RETESS CONSTANT
PRECIPITATION DATA
12 EB STORM 2.43 BASIN TOTAL FRECIPITATION
13 PI INCREMENTAL PRECIPITATION PATTERK
a4 .04 .05 .08 .06 N7 .04 .04 .45 .06
.08 .14 .22 L .29 .26 .21 .16 .10 .07
.08 .04 04 .cz2
~ ARTECETENT TIUSITURE CUNDITION IT—CN=wy
SUBBASIN RUNOFF DATA
8 BA SUBBASIN CHARACTERISTICE
TARER, 7.40 SUBBASIN AREA
10 BF BASE FLOW CHARACTERISTICS
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17 LS SCS LOSS RATE
STRTL 1.3% INITIAL ABSTRACTION
CRVNER 59,00 CURVE NUMBER
RTIM® .00 PERCENT IMPERVIOUS AREA
18 UD 5C5 DIMENSIONLESS UNITGRAPH
TLAG 1.25 LAG
STRTQ 5.40 INITIAL FLOW
QRCSN 10.30 BEGIN BASE FLOW RECESSION
RTIOR 1.00260 RECESSION CONSTANT
PRECIPITATICN DATA
12 FB STORM 2.43 BASIN TOTAL PRECIPITATION
13 PI INCREMENTAL FRECIPITATION PATTERN
.04 .04 .05 .08 .06 .04 .04 .04 .08 06
.08 .14 .20 .28 .28 .26 .21 .16 .10 .07
_QE .04 .04 .02
17 LS SCS LOSS RATE
STRTL 1.39 INITIAL AESTRACTION
CRVNER 55.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
19 UI INPUT UNITGRAPH, 27 ORDINATES, VOLUME = 2.01
a5.0 340.0 545.¢ 53¢.0 500.0 460.0 415.0 360.0 305.0 250.0
210.0 170.0 135.0 135.0 82.0 68.0 55.0 45.9 38.0 0.9
25.0 20.0 5.2 b 5.0 5.0 2.0
own
----- DSS---ZWRITE Unit 71: Vers. Lo SMADUMACD/FLOW/0LJUL1975/ 1HOUR/ COME/
~~~~~ DSS---ZWRITE Unik 71; Vers. 1:  /MAD/MAZDFLOW/D1AUG1976/1HOUR/COMP/
RUNOFF SUMMARY
i IN CUBIC FEET TPER SECOND
EOURS, BREA TN SQUARE MILES
PEAX oF AVERAGE FLOW FOR MAXIMUM PERICL BASIN MAX IMUM TIME OF
OBERATION STATION FLOW ARER STAGE MAX STAGE
& -HOUR 24 -HOUR 72-HOUR
HYDROGRAPHE AT
BASTING 62. Iyt 58. 33. 17. 7.40
HEC-1 INFUT BAGE 1
LINE IDo...... T 2 H G [-J Bovennnn e P |- P 8. .-n 10
L ID MAD RIVER RAINFALL-RUNCFF MODEL
2 ID GLADY CREEK SUEBASIN
3 ID  RUNOFF SUBROUTINT
EEE 3 FREE xRx
4 Ir 60 22JULTE - 27C
5 IN 72
3 I0 4 c
7 KX BASINGGLADY CREEE SUBBASIN HYDROGRAPH
8 BA 13.2
3 KM  STARTING BASE FLOW « 3.1 CFS
19 BF 3.1 §.2 L.00Z¢
11 KM  PRECIPIATION DEPTH « 3.430 INCHES, STORM DURATION = 24 HOURS
12 PB  2.43C
13 PC 0.000 0.04% C.Z87 G.170 0.243 0.292 0.340 0.38% 0.462 0.535
14 PC 0,705 0.%4§ 1.312 1.652 1,320 2.114 2.236 2,308 2.357 2.406
15 PC  2.430
18 KM  ANTECEDENT MOISTURE CONDITION II, CN = 58
17 LS o 59
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1s

Y

20
21
22
23
24
25
Z6

IN
UL
uIr
oI
ur
Ul

oI
ZW
2z

€0
30
420
215
15
28
6

ao
405
195
€5
24
5

A=MAD B=GLADY

IE kR R A NN TR A AN T A e A d e R AR T TR T E

-

* FLOOD HYDROGRAFH PACKAGE

-

SEPTEMBER 1990

VERSION 4.0

(HEC-1)

* RUN DATE 07/09/19%6 TIME 14:13;13

-

-

*

B L I e e e L L L L s e d

iT

140
385
178
60
22
4

230
365
160
52
20

C=FLOW F=COMP

3

MAD RIVER RAINFALL-RUNCFF MCDEL
GLADY CREEK SUBBASIN

RUNQFF SUBRCUTINE

OUTPUT CONTROL VARIABLES

IPRNT
IPLQT
QSCAL

4
4
a.

HYDROGRAPH TIME DATA

NMIN
IDATE
ITIME
RO
NDDATE
NDTIME

ICE

NT

60
22JUL76
0ooo
270
2RUGTE
0500

13

CCMFUTATION INTERVAL

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH

FRINT CONTROL
PLOT CONTROL
HYDRCGRAPH PLOT SCALE

380
345
145
48
18

440
Jzo
130
42
16

MINUTES IN COMPUTATICN INTERVAL

STARTING DATE

STARTING TIME

NUMEER OF HYDROGRAPH ORDINATES
ENDING DATE

ENDING TIME

CENTURY MARK

1.00 HOURS
TOTAL TIME BASE 269,00 HOURS

SQUARE MILES

INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECCOND
STORAGE VOLUME ACRE-FEET
SURFACE ARER BCRES

TEMPERATURE

DEGREES FAHRENHEIT

464
2%5
115
39
13

460
278
105

37

445 435
Z55 235
95 80
33 30
s 7

LR e L L e s )

»~ *
- U.S. ARMY CORPS OF ENGINEERS *
- HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
- DAVIS, CALIFORNIA 95616 *
- (916] 7B6-1104 *
*> *

LR A R S L eSS P b2 L AT e Lot al 22

Wk REE Waw EhE kAR RAT RAE WA k¥ E WAR AR FTT B AT EAT WEE bk kER ENT SR Akh Al SEE Ak kAW AR AET WAN FEs hdw wEE wEE www

LA TS ALl ]

r

*
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7 KK * BASINE =

w L]

AT TERE N WA

STARTING BASE FLOW =

GLADY CREEK SUEBBASIN HYDROGRAPH

3.1 CFs

PRECIPIATICN DEPTH =~ 2.430 INCHES, STORM DURATION = 24 HCOURS
ANTECEDENT MCISTURE CONDITION II, N = 539

SUBBASIN RUNQFF LDATRL

244

8 BA SUBBASIN CHARACTERISTICS
TRREA 13.20 SUBBASIN AREA
10 BF BASE FLOW CHARACTERISTICS ,
STRTQ 3.10 INITIAL FLOW
QRCSN 5,20 BEGIN BASE FLOW RECESSION
RTIOR 1.00260 RECESSION CONSTANT
PRECIFITATION DATA
12 B STCRM 2.43 BASIN TOTAL PRECIPYTATION
13 I INCREMENTAL PRECIPITATION EATTERN
.04 .04 .05 .08 .06 .04 .04
.CB .14 .20 .28 .29 .26 21
.05 04 .0z .02
37 18 SCS LOSS RATE
STRTL 1.39 INITIAL ABSTRACTION
CRVNER 59.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS ARER
19 UT INPUT UNITGRAPE, 55 ORDINATES, VOLUME = 1.00
30.0 g0.0 140.0 230.0 180.0 240.0 454.0
420.0 405.0 385.0 365.9 345.0 120.0 295.0
2i5.0 18E.0 175.Q 160.0 145.0 13p0.0 115.0
75.0 65.0 60.0 52.0 48.0 42.0 Is.0
28.0 24.0 32.0 20.0 18,0 15.0 13.90
5.0 5.0 4.0 3.0 2.0
ok
----- DS5---ZWRITE Unit 71; Vers. 1: /MAD/GLADY/FLOW/01JULL976/1HOUR/COMB/
----- DSS---ZWRITE Unit 71; Vars. 1: /MAD/GLADY/FLOW/01AUGLS7S/1HOUR/ COMP/
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PBERK TIME OF AVERAGE FLOW FOR MAXIMUM PERICD
OPERATICN STRTION FLOW PEAK
§-HOUR 24-HOUR 72 -HOUR
HYDRCGRAPH AT
BASTNG 60.  27.00C 58. 43, 19,
HEC-1 INPUT
LINE ID. ... D Zeeaiin. E T 4. |- - F Tl
ID MAD RIVER RAINFALL-RUNOFF MODEL
2 ID KINGS CREEK SUBRASIN
3 ID RUNOFF SUBRQUTINE

.02
.18
460.0
275.0
105.0
37.0
11.0
BARSIN
AREA
13.Z20
B....... &

-0s .04
o .07
445.0 435.0
255.0 235.0
55.0 80.0
332.0 30.0
5.0 7.0
MAKIMUM TIME OF
STAGE MAX STAGE
PRGE 1
...... 10



wwik FREE #W=

4 IT

5 IN

€ Ic

2 KK

8 Ba

El 8
it BF
11 ™
12 PE
13 2o
14 PC
is PC
1€ M
17 is
18 IN
13 Ul
20 uI
21 oI
22 uI
23 v
24 Z2Z

60 22JUL76 o 274q
72
4 c

BASINTKINGS CREEK SUBBASIN HYDROGRAFH
45.0
STARTING BASE FLOW = 19.0 CFS
13.0 32.5 1.0026
BRECIPITATION DEPTH = 2.430 INCHES, STORM DURATION = 24 HOURS
2.430 ’
0.000  0.048  0.097 6.170 0.243  g.292  ©0.3s0  0.38%
0.765 ©0.9a8 1.313 2.852  1.920 2.114 2.238 2.308
2.430
ANTECEDENT MOISTURE CONDITION II, ¢N = 5%

0 L1
60
120 700 1450 2070 2276 2240 2140 2020
1600 1440 1300 1150 1620 BBO 760 650
385 330 290 255 225 200 180 160
100 85 75 60 45 30 20 1c

A=MAD B=KINGS C=FLOW F=COMP

LT R Rt L e S

*

*

*

*

*

L]

-

FLOOD HYDROGRAPH PACKAGE

RUN DATE

SEPTEMBER 19390
VERSION 1.0

-
[HEC-1]  *
-
-

*

07/09/1996 TIME 14:13:13 *

Pt L L L R A I S L L L Pt

IT

MAD RIVER RAINFALL-RUNOFF MODEL
KINGS CREEX SUBBASIN
RUNOFF SUBROUTINE

OUTPUT CONTROL VARIABLES

IPRNT
IPLOT
CSCAL

4 PRINT CONTROL
0 PLOT CONTROL
0. HYDROGRAPH PLOT SCALE

HYDROGRAPE TIME DATA

NMIN
IDATE
ITIME

NQ
NDDATE
NCTIME
ICENT

' 60 MINUTES IN COMPUTATION INTERVAL
22JUL76 STARTING DATE
0000  STARTING TIME
270 NUMBER OF HYDROGRAPH ORDINATES
2AUG76 ENDING DATE
0500 ENDING TIME
19 CENTURY MANK

COMPUTATION INTERVAL 1.00 RBOURS
TOTAL TIME BASE 269.00 HOURS

ENGLISH TNITS
DRAINAGE AHER

SQUARE MILES

£.462  0.535
2.357% 2.408

1880 1740
545 460
140 1zo0

Ly e e T

-

*

»

*

U.5. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERIRNG CENTE!
6{1% SECOND STREET
DAVIS, CALIFORNIA 35616
{916} 756-1104

R

-

*

*

-

-

*

R L e T e R LT el
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PRECIFITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLDUME ACRE-FEET

SURFACE AREA ACRES

TEMPERBTURE DEGREES FAHRENHEIT

kd Rk WTT MRk wwk kAk AER WAk kW hkh KRR ke Ak Wk ERW Ak ko wkE ko wkd kwh Wk www hkk hkk kAN RAN KRN KRN Ak Ak KRN KT

Ml wwwmmk kAW

- -
7 KK * BARSINT * KINGS CTREEK SUBBASIN HYDROGRAPH
L] -

MwwErTE TR kA ww
STARTING BASE FLOW = 19.0 CFS
PRECIPITATION DEPTH = 2.430 INCHES, STORM DURATION = 24 HOURS
ANTECEDENT MOISTURE CONDITION II, CN = 53

SUBBASIN RUNOFF DATAZ

8 BA SUBBASIN CHARACTERISTICS
TAREA 45.00 SUBBASIN RRER
10 BF BRSE FLGW CHARACTERISTICS
STRTQ 19.00 INITIAL FLOW
QRCSN 32.50 BEGIN BASE FLOW RECESSION
RTIOR 1.00250 RECESSION CONSTANT
PRECIPITATION DATA
12 PB STORM 2.43 BASIN TOTAL PRECIFITATION
13 PI INCREMENTAL PRECIFITATION PATTERN
.04 .04 .08 .08 .08 .04 .04 .04 .05 .06
.08 .14 .20 .28 .29 .26 .21 .16 .10 .07
.05 .04 .04 .02
17 1S SCS LOSS RATE
STRTL 1.39 INITIAL ABSTRACTION
CRVNER £%.00 CURVE NUMBER
RTIMP .00  PERCENT IMPERVIQUS AREAR
15 UI INPUT UNITGRAPH, 38 ORDINATES, VOLUME = 1.00
120.0 700.0 1460.0 2070.0 2276.0 2240.0 2140.0 2020.0 1880.0 1740.0
1600.0 1440.0 1300.0 1150.0 1020.0 880.0 160.0 650.0 545.0 460.0
385.0 330.0 290.0 255.4 225.0 200.0 180.0 160.0 140.0 120.0
100.0 83.0 75.0 £0.0 45.0 30.0 ap.0 10.0
e
----- DS5---ZWRITE Unit 71; Vers. 1: /MAD/KINGS/FLOW/01JUL1976/1HOUR/COMP/
----- DS5---ZWRITE Unit 71; Vers. 1: /MAD/KINGS/FLOW/01AUG1976/1LHOUR/COMP/
RUNOFF SUMMARY
FLOW TN CUBIC FEET PER SECORD
TIME IN HOURS, AREA IN SQUARE MILES
PEAX  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXTHMUM TIME OF

246



QOPERATION STATION FLOW FEAK
+ 6-HOUR 24-HOUR 72 -HOUR
HYDROGRAFH AT
+ BASINT 280. 25.00 267. 171, 78.
1 HEC-1 INPUT
LINE ID,, ..., Toeoannn - SR I 4., - TR [P T 8
1 ID MAD RIVER RAINFALL-RUNCFF MODEL
2 ID  MUDDY CREEK SUBBASIN
3 ID RUNOFF SUBROUTINE
**r FREE Wk
4 IT 60 22JUL7S 0 270
5 IN 7z
3 10 4 [
7 KX BASINGMUDDY CREEK SUBBASIN HYDROGRAPH
8 BA 22.9
® KM STARTING BASE FLOW = 3.9 CFS
1o BF 3.g 6.4 1.0026
11 ¥M  PRECIPITATION DEPTH = 2.430 STORM DURRTION = 24 HOURS
12 PE  2.430
13 PC  £0.00C ©0.045 0.087 0.170 ©.243 0.252 G.340 0.389
14 PC  0.705 0.948 1.312 1.652 1.,92C 2.114 2.236 2.308
15 PC  2.430
16 KM  ANTECEDENT MOISTURE CONDITION IT, CN = 59
17 LS 0 13
18 ¥ 60 ‘ )
15 Ur 50 120 240 460 650 750 gos 800
20 Uz 735 705 665 640 §00 560 525 480
21 uI a7s 340 I1e 275 250 225 205 165
22 Ul 130 115 105 95 85 78 70 65
23 Ul 48 42 38 34 30 27 23 15
24 U1 8 5 3
25 ZW  A<MAD B=MUDDY C=FLOW F=COMP
26 zz

PR Ll e e s e L, L

* FLOOD HYDROGRAPH PACKAGE
SEPTEMBER 1%%0

VERSION 4.0

-
"
*
*

RUN DATE 07/09/19%6

-

TIME 14:13:13

*
-

{HEC-1}

*

P R I P s T T P R S T A L]

MAD RIVER RAINFALL-RUNOFF MODEL
MUDDY CREEK SUBRASIN
RUNOFF SUBROUTINE

10

QUTPUT COMTROL VARIABLES
IPRNT
IPLOT
QSCAL

4
0
0.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

AREA STAGE MPK STAGE
45.00
FAGE 1 .

....... 9......10
0.462 0.53%5
2.357  2.408
785 760
450 410
165 150
58 52
15 11

L L g L e I s
* -

*

U.S5. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
€03 SECOND STREET
DAVIS, CALIFORNIA 95616
(916} 756-1104

-
*
x
* *
- "

T R T L P A T Y T L 2 1 2
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IT HYDROGRAPH TIME DATA

NMIN 60 MINUTES IN CCMPUTATICN INTERVAL
IDATE 22JUL7¢ STARTING DATE
ITIME 0000 STARTING TIME
NQ 270 NUMBER OF EYDROGRAFH CRDINATES
NDDATE 2AUG76 ENDING DATE
NDTIME PELY ENDING, TIME
ICENT 1% CENTURY MARK

COMPUTATION INTERVAL 1.00 HOURS
TOTAL TIME BASE 269.00 HOURS

ENGLISH UNITS

DRAINAGE ARER SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTE, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VQLUME ACRE-FEET

SURFACE AREAR ACRES

TEMPERATURE DEGREES FAHRENHEIT

AEE KEX AEX EEE NAX AAX ok kkd www Ak dwkr dddk wkd Add dEk HHT KAwk kkR AT EEw kKW KTE KWK THK WAK AAT AR FTX RN RWH O HKT WKW NAR

e e v e s ok e ook
- .
7 KK * BASTNG  * MUDDY CREEK SUEBASIN HYDROGRAPH

> .

sy i ok vk e i g ok e o ke
STARTING BASE FLOW = 3.3 CFS
PRECIPITATICN DEPTH = 2.430 STCREM DURATION = 24 HOURS
ANTECEDENT MOISTURE CONDITION II, &N = &9

SUBBASIN RUNOFF DATA

3 BA SUBBASIN CHARACTERISTICS
TARERA 22.90 SUBBASIN ARERL
14 EF BASE FLOW CHARACTERISTICS
STRTQ 3.90 INITIAL FLOW
QRCSN 6.40 BEGIN BASE FLOW RECESSION
RTIOR 1.00260 RECESSION CONSTANT

PRECIPITATION DATR

12 PB STORM 2,43 BASIN TOTAL PRECIPITATION
13 FI INCREMENTAL PRECIPITATION PATTERN
-4 -04 .08 .0e -0€ .04 .04 .04 .05 -DE
.08 -1l4 -20 .28 .22 .26 .21 .18 -10 .07
-as .04 -4 .0z
17 Ls $CS LOSS RATE
STRTL 1.33 INITIAL ABSTRACTION
CRVNBR 59.00 CURVE NUMBER
RTIME -0 PERCENT IMPERVICUS AREA
1% UI INFUT UNITGRAPE, 53 ORDINATES, VOLUME = 1,00
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Ak

R e e e el

-

*

x

-

e e I T2 R TR Al L et st il L

FREE **~

50.0 120.0 240.0 460.0 550.0 750,0 805.0 806.0
735.0 705,90 665.0 §40.0 600.0 560.0 525.0  480.0
375.0 340,0 310.0 275.0 250,0 225.0 205.0 185.0
130.0 1150 105.0 95.0 85.0 78.0 70.0 65.0
49.0 42,9 38.0 34.0 30.0 27.0 23.0 19,0
8.0 5.0 3.0
whE
--DSS---ZWRITE Unit 71; Vers. 1: /MAD/MUDDY/FLOW/01JUL1976/1HOUR/COMP/
--DS§---2ZWRITE tnit 71; Vers.  1: /MAD/MUDDY/FLOW/01AUG1576/1HOUR/COMP/

RUNOFF SUMMARY
FLOW IN CURIC FEET PER SECOND
TIME IN HOURS, ARER IN $QUARE MILES

PEAK TIME OF AVERRGE FLOW FOR MAXIMUM PERICD BASIN
CPERATION STATION FLOW PERK ARER
&-HOUOR 24 -HOUR 72-HOUR
HYDROGRAPH AT
BASINS 104,  27.00 101. 74. az. 22.80
EEC-1 INPUT
.
LINE ID....... l.o...... 2......- - S 4. [ J 6. ian b |- S g
1 ID MAD RIVER RAINFALL-RUNOFF MCDEL
2 ID  UNNAMED TRIBUTARY
3 ID  RUNOFF SUBROUTINE
4 1T §D 22JULT6 0 270
5 N 72
§ 10 q 0
7 XK BASINJUNNAMED TRIBUTARY SUBBASIN HYDROGRAPH
8 DA 4.z
E] ¥M  STRRTING BASE FLOW = 2.6 CFS
10 BF 2.6 4.4 1.0026
11 KM  PRECEPITATION DEPTH = 2.430 INCHES, STORM DURATION = 24 HOURS
12 PB  2.430
13 PC 0.000 0.048 0.087 0.170 0.243  0.252  0.340 0.388  0.482
14 PC  0.705 0.%48 1.312 1.652 2.920 2.114 2.236 2.308 2.357
15 BC  2.430
16 KM  ANTECEDENT MOISTURE CONDITION II, CN = 59
17 LS o 59
18 2.03
19 ZW  A=MAD B=TRIB C=FLOW F=COMP
20 z2

785.0 780.0

450.0 410.0
165.0 i15c.0
58.0 52.0
15.1 1i.0
MAXIMUM TIME OF
STAGE MAX STAGE
BAGE 1
...... 20
0.535
2.406

A -
FLOOD HYDROGRAFH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS
SEPTEMBER 1820 w ! - HYDROIALGIC ENGINEERING CENTER
VERSIQN 4.0 d - 6§09 SECOND STREET
* - DAVIS, CALIFCRNIA 95616
RUN DRTE  07/03/19%6 TIME 14:13:13 + * (916} 756-1104
- -
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MAD RIVER RAINFALL-RUNCFF MODEL
UNNAMED TRIBUTARY
RUNCFF SUBROUTINE

& IO OUTPUT CONTROL VARIABLES

IPRNT 4 PRINT CONTROL

IPLOT 0 PLOT CONTROL

OSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA

NMIN 60 MINUTES IN COMPUTATICN INTERVAL
IDATE 22JUL76 STARTING DATE

ITIME 0000 STARTING TIME

NQ 270 NUMBER CF HYDROGRAPH CRDIRATES

NDLCATE 2AUG76 ENDING DATE
NDTIME 0500 ENDING TIME
ICENT 13 CENTURY MARK

COMEUTATION INTERVAL 1.00 HOURS
TOTAL TIME BASE 269.00 HOURS

ENGLISH TNITS

DRAINAGE ARREA SQUARE MILES
PRECIFITATION DEPTH INCHES

LENGTH, ELEVATICN FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE ARER ACRES

TEMPERATURE DEGREES FAHRENHEIT

ek Ak Ak KW KA whw wkk Wk wohk kA dkk MNK ORI WHR Ak ok bk ek wkd R d wk Wwr Akw bk kdk ok kER W R hhd AW Wk kww kk ke

Akdd kA RA R R

* *
7 KK * BRASIND * UNNAMED TRIBUTARY SUBBASIN HYDROGRAPH
" *

P L L L T Y

STARTING BASE FLOW = 2,6 CFS
PRECEPITATION DEPTH = 2.430 INCHES, STORM DURATICN = 24 HOURS
ANTECEDENT MOISTURE CONDITICK II, (N = 53

SUBBASIN RUNCFF DATA

B BA - SUBEASIN CHARACTERISTICS
TAREA 4.20 SUBBASIN AREAR
10 BF BASE FLOW CHARACIERISTICS
STRTQ 2.6¢ INITIAL FLOW
QRCSN 4.40 BEGIN BASE FLOW RECESSION
RTIOR 1.00260 RECESSION CONSTANT

PRECIPITATION DATA
1z PB STORM 2.43 BASIN TOTAL PRECIPITATION

13 PT INCREMENTAL PRECIPITATION PATTERN

250



.04 .04 .05 .06 .06 .04 .D4 .04 .05 .06

.08 .1z .20 .28 .29 .26 .21 .16 .10 .07
.05 .04 .4 .02 ’
17 Ls SCS LOSS RATE
STRTL 1.39 INITIAL ABSTRARCTION
CRVNBR 59.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVICUS AREA
18 Up BCS DIMENSIONLESS UNITGRAPH
TLAG 2.03 LAG

ek

UNIT HYDROGRAPH
12 END-QF-PERIOD QRDINATES

245. 7421, 757. 473, 235. 125. 56 . 35, 18. 10.
6. 2. ’
----- DSS---ZWRITE Unit 71; Vers. 1: /MAD/TRIB/FLOW/01JUL1976/1HOUR/COME/
-----DSS---ZWRITE Unit 71; Vers. 1: /MAD/TRIB/TLOW/01AUGLS76/1HOUR/COMP/

1
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
T 1IN KOURS, AREA IN SQUARE MILES

PERY  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXK IMUM TIME QF
OPERATION STATION FLOW EERK ARER STAGE MAX STAGE
+ & -HOUR 24 -HOUR 72-HOUR
KYDROGRAPH AT }
+ BASINY 56 oo 6. 1E. g, .20
1 HEC-1 INPUT PAGE 1
LINE ID....... io......20. :. e [-J (S SN Bo...... S 10
1 IC  MAD RIVER RAINFALL-RUNIFF MODEL
2 ID  CHAMPAIGN ANT LOJAN CTCUNTIES
3 ID  MAIN PROGRAM
L LA FRBB L g
*DIAGRAM
4 IT 60 22JUL7% : 270
5 IN 72
3 0 ] T
ki KX BASINIUPPER MAD FIVER SJS3ASIN HYDROGRAPH
] BA 35.6
9 ZR =0T A=MAD B=UPPEF C=FLOW ExlHDUR F=COMP
10 KK BASINZMACOCHEE CREEY SUGHASIN HYDROGRAPH
11 BA 19.1
12 ZR =0T AaMAD E=MATCE Z«FLOW E=2HOUR F=COMP
13 KK STA1COMBINEZ HYDROGRAPH FOR UPPER MAD RIVER AND MACOCHEE CREEK
14 HC 2
18 KX REACH1QUTFLOW HYDROGRAPH FOR CHANNEL REACH1
16 RD
17 RC .1 .06 .1 5000 .002 1082
18 RX 0 1 5¢ 55 85 20 1490 141
15 RY 1082 1080 1079 1075 1075 1079 1080 1082
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252

20
21
22

24

25
2e
aT
28
29

30
31
3z

33
34
35

34
37

LINE

3B
s
£0
41
42
43

443
45
46

47
48

49
50
51
52
53
54

55
SE
57

58
59

&0
&1
62

B 7

ZR

HC

KE

5E

HC

HC

EBR

BASIN3IMUD RUN SUBBASIN HYDROGRAFH
5.2
=01 A=MAD B=MUD C=FLOW E=1HOUR F=CCMF
STA2COMBINED HYDROGRAPH FOR CHANNEL REACHL AND MUD RUN
2
REACHZOUTFLOW HYDROGRAPH FOR CHANNEL REACEHDR
.1 .08 -1 25000 -0017 1058
[} 1 50 5E ac BS 135 136
1058 1056 1355 1050 1050 1055 1056 1058

BASIN4UNNAMED TRIBUTARIES SUBBASIN HYDROGRAPH
7.8
=QI A=MAD B=TRIBS C=FLOW E=1HCUR F=COMP

BASINSMACCCHEE DITCH SURBASIN HYDROGRAPH
7.4
=0I AsMAD B=MACD C=FLOW E=1HQUR F=COME
STA3ICOMBINED HYDROGRAPH FOR CHAMNEL REACH2, UNNAMED TRIBS, AND MACOCHEE DIT
3
HEC-1 INPUT PAGE
....... ..., .2.......3.......4 T - - I

REACHIQUTFLOW HYDROGRAPH FOR CHANNEL REACH3
-4 .8
.1 .08 L1 5800 -0012 1038
0 1 50 55 aa 95 145 148

1035 1034 1033 10256 1025 1033 1034 1035

BASINEGLADY CREEK SUBBASIN HYDROGRRPH

13.2
=QI A=MAD B=GLADY {=FLOW E=1HCUR FP=COMP
STA4COMBINED HYDROGRAPH FOR CHANNEL REZACH3 AND GLADY CREEK
2
REACH4OUTFLOW HYDROGRAPH FCR CHANNEL REACH4
-5.46 —~
.1 .0E .1 6800 .001 1028
[ 1 50 55 100 105 155 15¢€

1028 1026 1023 1018 1018 1028 1026 lozs
BASIN7KINGS CREEK SUBBASIN HYDROGRAFPH
45.0

=01 A=MAD B=KING5 CsFLOW E=1HOUR P=COMP

STASCOMBINED HYDROGRAPH FOR CHANNEL REACH4 AND KINGS CREEK
2

REACHSOUTFLOW HYDROGRAPH FOR CHANNEL REBCHS

-10.3



INPUT
LINE

NG,

10

13

15

20

a3

25

o

53
64
65

1)
67
€8

63
70

71
72
73
74
15

76

7
78

LINE

79

&0

B2

RC

E R

RC

RY

B K

ID....

KX
KQ
HC
22

.1 .06 .1 11za0 L0013 1015
0 1 50 58 115 120 170
1015 1013 1012 1005 1005 1012 1013

BASINEMUDDY CREEK SUBEASIN HYDROGRAFH
22.9
=01 A=MAD B=MUDDY C=FLOW E=1HCUR F=COMP

171
1015

ETAGCOMBINED HYDROGRAPH FOR CHANNEL REACHS AND MUDDY CREEK

2

REACHSOUTFLOW HYDROGRAFH FOR CHANNEL REACHE

-1 .06 .1 280D .0p1z 1005
o 1 50 55 125 130 180
1005 1003 1002 585 8985 iocz 1603

BASINSUNNAMED TRIBUTARY SUBBASIN HYDROGRAPH
4.2
=QI A=MAD B=TRIEB C=FLOW E=1ECUR F=COMP

STATCOMBINED HYDROGRAPH FOR CHANNEL REACH6 AND UNNAMED
o 2
2

SCHEMATIC DIAGRAM OF STREAM NETWORK

{V} ROUTING

{.] CONNECTOR

BASTNI

BASING

{~--»] DIVERSION CR FUMP FLOW

{4«~--] RETURN CF DIVERTED CR PUMPED FLOW

BASING

1008

PAGE

253



36 o i
v
v
3B REACH3
44 . BASING
47 STAd.......-....
v
v
49 REACH4
Sk - BASIN?
58 STAS. ... ...-....
v
v
&0 REACHS
€6 . BASTINSE
&9 STAB....._ -.....
v
v
7L REACHS
7€ - BASIND
79 STR7. . eevvv e

(***) RUNOFF ALSC COMPUIED AT TEIS LOCRTION

pRA LSS LT LR LS AR Ll st ol bl LR sl Bl . WA A WNT AR AW R AT TNk b Wk N N W W ek o okl
* - L . -
*  FLOGD HYDRCGRAPHM PRCKAGE [HEC-1} . > U.S- ARMY CORPS OF ENGINEERS *
* SEPTEMBER 1950 - - HYDROLOGIC ENGINEERING CENTER *
x VERSION 4.0 - * €09 SECOND STREET b
s . * DPAVIS, CALIFORNIA 95616 *
+ RUM DATE 07/09/19%%6 TIME 14:13%:23 * " {916} 756-1104 -
" - * x
AN AT AT T T AT T P A T d bk R AT e N A mwh bt wddrrkk kb wE kA h kb r Pk dw kA w

MAD RIVER RAINFALL-RUNOFT MODEL
CHAMPAIGN AND LOGAN COUNTIES
MAIN PROCGRAM

254



6 IO OUTPUT CONTROL VARIABLES

IPRNT
IPLOT
QSCAL

IT HYDROGRAPH TIME
NMIN
IDATE
ITIME
RO
NDDATE
NDTIME
ICENT

COMPUTATION INTERVAL
TOTAL TIME BASE 265.00 HOURS

ENGLISH UNITS
DRAINAGE ARE2

0 PRINT CONTROL
0 PLOT CCNTROL
0. HYDROGRAPH PLOT SCALE

DATA

60 MINUTES IN COMPUTATION INTERVAL

22JUL76 STARTING DATE
0400 STARTING TIME

270 NUMEER OF HYDROGRAPH ORDINATES

2AUG76 ENDPING DATE
0500 ENDING TIME
192 CENTURY MARK

SQUARRE MILES

PRECTPITATION DEPTH INCHES

LENGTH, ELEVATION
FLOW

STORAGE VOLUME
SURFACE AREA
TEMPERATURE

FEET

CUBIC FEET PER SECOND

ACRE-FEET
ACRES

DEGREES FAHRENHEIT

1.00 HOURS

kA AEE Wkw Wk Rwh kwd Aok hdek kkk hkr bww Wk ko wkew ko kR wrw R Ed ARk AWE kkr kmw Ak RaW ko Ak whd ks hdw kwk whkw wdky hww

Mok ko

- *
7 KK * BASINL *
L -
ALl st d ol
----- DSS--- ZREAD Unit 71; Vers.
----- DSS--- ZRERD Unit 71; vers.

..... DS5--- ZREAD Unit 71; Vers.

UFPER MAD RIVER SUBBASIN HYDROGRAPH

1: /MAD/UPPER/FLOW/U1JUL1976/1HOUR/COMP/
1: /MAD/UPPER/FLOW/01JUL137E/1HOUR/COMP/
1: /MAD/UPPER/FLOW/01AUGL275/1HOUR,/COMP/

SUBBASIN RUNCFF DATA

E BA SUBBASIN CHARACTERISTICS

TAREA

36,50 SUBBASIN AREA

R e L T L T e L T e e A P L e e ad E R e e e L e T e R e e L e L e e e e Pl e Tl L)

HYDROGRAPH AT STATION BASIN1

-t LT Ly R L L e L e e e L e e e et Ll y)

DA MON HRMN ORD £L.OwW
22 JUL DDOoO 1 17.
22 JUL 0190 F4 17.
2z JOL 0200 3 17.
22 JUL 0300 4 17.
22 JUL n400 5 17,

DA MON HRMMN ORD

24 JuUL 2000
24 JUL 2109
24 JUL 2200
24 JUL 2300

- 25 JUL 0QeCe

€9
70
71
72
73

FLOW

27.
27.
27,
27,
27.

"

DA MON HEMN

27 JUL 16qa0
27 JUL 1700
27 JyL 1800
27 JuL 1300
27 JUL 2000

ORD

137
138
13¢
140
141

FLOW

23,
22.
22.
22.
22.

-

DA MON HRMN CRD

30 JUL 1200
30 JUL 1300
30 JUL 1400
3o JuL 1500
30 JUL 1699

208
206
207
208
204

FLOW

19.
19.
1s8.
19.
1s.

255



22
22
22
22
22
22
2z
22
22
22
22
22
22
22
22
22
22
22
22
23
23
23
23
23
23
a3
23
23
22
23
23
23
23
23
23
23
23
23
23
23
23
23
23
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24

EEEEEEEEEEEEEEREEEEEEEEE-EEEEEEEEEEEEEEELEEEEEEEREEEEEEEEEE

256

o500
U600
o700
oBOD
0900
1000
1100
1200
13c0
1400
1500
1600
1700
1800
1300
2000
2100
22040
2300
0000
014ad
a200
o300
a40¢
4500
0800
o700
gaeco
osoo0
1000
1lco
1200
1300
1400
1500
1600
17040
1800
1300
20400
2100
2200
2300
oo
gLoo
g2c0
c300
0400
0500
0609
0700
0800
Q200
1000
1100
1200
1300
1400
1500
1600

17.
17.
17.
17.
17.
i6.
16.
6.

i6.
19.
26.
42,
70.
105.
138.
165.
185.
198.
206,
20%.
206.
198.
188.
176.
164
152.
139,
127.
1i6.
105,
24.
B4.
75.
57.
50.
54.
43.
£5.
41.
3z
36.
34.
3i.
30.
28.
28.
28.
289.
28,
28.
28.
28.
28.
27.
27.
27.
27.
27.

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
a5
26
26
26
26
26
26

26
4
26
26
26
29
28
26
28
26
26
26
26
28
26
26
26
27
27
27
27
27
27
27
27
27
27
27
27
=27

HEgedggggedgggaaggdeggggeedd dagapgedddddfaddadadnanpneagBREs

0100
0200
0300
0400
0500
0500
o700
0800
03go0
1Q00
1100

1200

1300
1400
1500

1600

1700
1800
1500
2000
2100
2200
23040
000Q
01040
0200
0300
0440
0500
0500
0780
J800
qaeo
1000
1100
1200
1300
1400
1500
1600
1700
1800
1940
2000
z2l0oe
2200
2300
a4a00
alpo
o200
g300
0400
0500
060N
0700
08a0d
0900
1000
i1a¢e
1200

T4
75
78
77
78
73
8O
a1
82
a3
84
a5
-1
BT
8g
BS
gC
93
92
93
94
a5
96
97
a8
23
100
141
102
103
104
108
108
107
108
108
110
13
112
113
114
ils
11s
117
118
113
120
121
122
123
124
125
i2e
127
1z8
129
1390
131
132
133

27.
26.
26.
26.
26,
26.
26.
26.
26.
26.
26.
25,
26.
26.
248.
25,
25.
25,
25,
25.
25.
25.
25,
25.
25.
25.
25.
25.
25.
25.
25.
24.
24.
24.
24 .
24,
24 .
24 .
24.
24.
24.
24,
24
24.
24.
24.
24.
23.
23.
23.
23,
23.
23,
23,
23.
23.
23.
23.
23.
23,

27
27
27
28
28
28
28
28
28
28
26
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
29
29
29
25
2%
2%
28
z2
232
29
29
29
29
29
28
29
29
29
29
28
29
2%
22
29
30
20
30
30
30
30
3c
ae
ao

HeBHHHHA Edd  Ede g ddddddaadddeds

2100
2200
2300
o000
n1oao
0200
0300
04040
a50d
0s00
D700
0800
0800
1000
1100
1200
13040
1400
1500
1600
1740
1800
1900
2000
2100
2200
2300
0eoo
010%
0200
0300
0400
aseo
GEQD

JUL 0700
JUL 0BOQ

HYgH@dddHpeadddAAgAaAERAY

0200
1000
1140
1240
1300
1400
15650
1600
1700
1800
1500
2000
2100
2200
2300
0000
@100
0200
0300
0400
a500
asco
0700
DBOO

142
143
144
145
146
147
148
143
150
is1
152
153
154
155
158
157
158
153
50
161
1e2
163
le4
165
166
167
pR-3:3
162
170
171
172
173
174
175
175
177
178
179
182
lel
182
183
iB4
185
186
187
ag
1a3s
130
191
1582
193
194
1585
156
187
198
199
200
201

22,
22.
22.
22.
2z.
22.
22.

22. .

2z,
22.
22.
22.
22.
21.
21.
21.
21.
21.
21.
21,
21.-
21.
21.
2i.
21.
21.
21.
21.
21.
21.
21.
21.
20.
20.
20,
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
240.
20,
20.
2an.
19.
19.
18.
18.
15.
i9.
19.
19.
19.

[ R

o

MM N NKNBR R R B B B H R B HBHBH BB

HodddpddddddcddaagpEdaAddagaaggd

RUG
AUG
AUG
ADG
AUG
AUG

AUG
AU
AUG
AUG
AUG
UG
AUG

17400
1800
1908
2000
2100
2200
2300
opoo
Qieo
0200
J3co
a400
4500
0600
0700
0800
0800
1000
1100
12090
1300
1405
15400
16400
1700
1800
1800
2000
2100
2200
2300
acoo
al00
{200
2300
0400
@500
0E0Q
07040
oBoo
0900
1000
11an
1200
1300
1400
1500
18600
1700
1B00
1500
2000
2100
2200
2300
0oda0
0100
o200
03o0
0400

210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
2320
231
23z
233
234
236
236
237
238
239
240
241
242
243
244
245
2486
2a7
248
245
250
251
252
253
254
255
258
257
258
259
260
261
262
263
264
265
2686
267
268
263

1%.
1z,
19,
18,
15,
18.
18.
1B.
1B.
18.
18.

17.
17.
17.
17.
17.

17,

17.
18.
16.
16.
16,
16.
16.
16.
16.
16.
1s.
16.
16,
16,



24 JOL 1700 68 27, * 27 JUL 1300 134 23, * 30 JUL 0%00 202 19. * 2 BRUG 0500 270 1s.

24 JUL 1R00 67 27. * 27 JUL 1400 135 23. * 3¢ JUL 1000 203 19, *
24 JUL 1800 1] 27. ® 27 JUL 1500 136 23. * 30 JUL 1100 204 ig. *
- L] L]

B L L b R g b L L A R S SR A TP

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
' 6-HR 24-HR 72-HR 269.00-HR
+  (CFS} HR)
(CFS)
+ 209. 25.00 201. 137, 65. 3z2.
{INCHES) .B51 .139 198 365
{AC-FT) 99, 271. 386. 712.
CUMULATIVE ARER = 36.60 8Q MI

Tarw kkk Rekk Add hdE hdd Ak Rdd kA kR NFE Rkk AkR Rkk AVh hkk NAE ok k Rk kdd Ak kkd kwd kdd kkw kkk i Rk ek hdd wwR kkd wEw

FAREE R A AT T hw AR

* >
10 KK + BASINZ = MACOCHEE CREEK SUBBASIN HYDROGRAPE
- -
A w o ok i
----- DS§--- ZREAD Unit 71; Vers. 1: /MAD/MACCK/FLOW/010UL1976/1K0UR/COME/
----- PSS--- ZREAD Unit 71; Vers. 1: /MAD/MACCK/FLOW/01JUL1%76/1HOUR/CCME/
----- PSS--- ZREAD Unit 71; Vers. 1: /MAD/MACCK/FLOW/(01AUG1976/1HOUR/COMP/

SUBBASIN RUNOFF DATA

11 BA SUBBASIN CHARACTERISTICS
TAREA 19.10 SUBBASIN ARER

L L g T R L T L e L TS T ]

HYDROGRAPH AT STATION BASINZ

B L L L L L e e L L L T T e N e A T P r T T P L PP o L g F U P

- L4 L1
DA MON HAMN CRD FLOW * DA MON HRMN ORD FLOW =+ DA MON HRMY ORD FLOW * Db MON HRMN ORD FLOW

* L] -
22 JUL 0000 1 6. *+ 24 JUL 2000 69 9. * 27 JUL 1600 137 8. * 30 JQUL 1200 205 6.
22 JUL 0100 2 6. + 24 JUL 2100 70 9. + 27 JUL 1700 138 8. * 30 JUL 1300 206 6.
22 JUL 0200 3 €. * 24 JUL 2200 71 9. *+ 27 JUL 1800 139 §. + 30 JUL 1400 207 6.
22 JUL 0300 4 §. * 24 JUL 2300 72 9. + 27 JUL 1800 140 8. * 30 JUL 1500 208 6.
22 JUL 0400 5 €. ™ 25 JUL 0000 73 9. *+ 27 JUL 2000 141 7. % 30 JUL 1600 209 8.
72 JOL ¢s0C 6 §. * 25 JUL 010¢ 74 §. + 27 JUL 2100 142 7. *+ 30 JUL 1700 210 6.
22 JUL osop 7 €. * 25 JUL 0200 75 8. * 27 JUL 2200 143 7. *+ 30 JUL 1800 211 6.
22 JUL 0700 B &, % 25 JUL 0300 76 9. * 27 JUL 2300 144 7. * 30 JUL 1900 212 6.
2z JUL 0802 9 € * 25 JUL 0400 77 9. = 28 JUL 0000 145 7. * 30 JUL 2000 213 5.
22 JUL 0900 10 6. *+ 25 JUL D300 78 9. = 28 JUL 0100 146 7, * 30 JUL 2100 214 6.
22 JUL 1000 11 6. + 25 JUL DE0Q 79 §. % 28 JUL 0200 147 7. o+ 30 JUL 2200 215 5.
22 JUL 1100 12 6. * 25 JUL 0700 80 9. » 28 JOL 0300 148 7.+ 30 JUL 2300 216 6.
22 JUL 1200 13 & + 25 JUL 0den a1 8. % 28 JOL 0400 149 7. = 31 JUL 0000 217 6.
22 JUL 1300 14 & * 25 JuL 0900 82 9. + 28 JUL 0500 150 7. = 31 JUL 0100 218 6.

257



22 JUL 1400 15 5. * 25 JUL 1000 B3 9. - 28 JUL 08DC 151 7. * 31 JUL 0200 219 6.
2z JUL 1500 15 6. * 25 JUL 1100 B4 9. * 28 JUL Q700 152 7. * 31 JUL 0300 220 €.
22 JUL 1600 17 8. * 25 JUL 1200 Bs 9. * 28 JUL Q800 153 7. * 31 JUL 0400 221 €.
22 JUL 1700 18 15. * 25 JUL 1300 BE a. * 28 JUL Q300 2154 7. * 31 JUL 0500 222 €.
22 JOL 1800 1% 30. * 25 JUL 1400 a7 9. * 28 JUL 1000 155 7. * 21 JUL 0600 223 6.
22 JUL 1900 20 53. * 25 JUL 1500 :1:] 7 9. - 28 JOL 1100 156 7. * 31 JCL 0700 224 €.
22 JUL 2000 21 76. * 25 JUL 1600 Be 9. - 28 JUL 12pC 157 7. - 31 JUL 0800 225 6.
22 JOL 21400 22 e6. = 25 JUL 1700 a0 9. * 28 JUL 1300 158 7. * 31 JUL 0300 226 6.
22 JUL 2200 23 10%. * 2% JUL 1800 g1 a. - 28 JUL 1400 158 7- - 31 JUL 14000 227 6.
22 JoL Z34e 24 117. * 285 JUL 1300 52 2. d 28 JUL 1500 180 7. * 31 JUL 1100 228 6.
23 JOUL Q000 25 122, * 25 JUL 2000 93 8. > 28 JUL 1600 181 7. > 31 JUL 1z2pe 228 5.
23 JUL 0laf 26 123, * 25 JUL 2100 54 8. hd 28 JuL 1700 162 7. * 31 JUL 1380 230 5.
23 JUL 0200 27 1Z1. * 25 JUL 2200 a5 8. - 28 JUL 1800 163 T. * 31 JUL 1400 231 6.
23 JUL 0300 28 114. * 25 JUL 2300 88 B. - 28 JUL 1300 164 7. b 31 JUL 1500 232 6.
23 JUL 0400 23 105. * 26 JUL 0000 57 8. - 22 JUL 200C 165 7. > 31 JUL 00 233 5.
22 JUL 0540 3t 96. * 26 JOL 0100 98 B. - 28 JUL 2100 166 7. * 31 JUL 1700 234 6.
23 JUL 0600 31 BE. * 26 JUL 0200 a3 8. * 28 JUL 2200 167 7. * 31 JUL 18600 235 6.
23 JUL 0700 32 7. * 26 JUL 0300 100 B. d 28 JUL 2300 168 7. * 31 JUL 1300 236 6.
23 JUL 0300 33 66 . * 26 JUL 0400 101 8. - 238 JUL 0000 163 7. - 31 JUL 2000 237 6.
23 JUL 0800 34 60. * 26 JUL 0540 102 B. = 23 JUL 0100 170 7. * 31 JUL 2100 238 &,
23 JUL 1000 33 52. * 26 JUL 0500 103 B. > 23 JUL 0240 172 7: - 31 JUL 2200 23% 5.
23 JUL 1100 38 45, * 26 JUL 0700 104 8. > 2% JUL 0300 172 7. A 31 JUL 2300 240 6.
23 JUL 1200 37 3%, * 26 JUL 0300 105 B. > 29 JUL 0400 173 7. * 1 AUG 0000 241 6.
23 JUL 1300 38 4. * 26 JUL 0900 106 e. > 29 JUL D500 174 7. = 1 AUG 0100 2£2 6.
23 JUL 1400 39 2%, * 26 JUL 1090 107 B. * 29 JUL 0600 175 7. * 1 AUG 0230 243 6.
23 JUL. 1504 40 28. * 26 JUL 1100 108 g. * 23 JUL 0700 176 7. * 1 AUG 0300 244 5.
23 JUL 1600 41 23. o 26 JUL 1200 109 a. * 29 JUL 0890 177 7. * 1 AUG 0400 24E 6.
23 JUL 1700 42 20. * 26 JUL 1300 110 B. = 23 JUL 0800 178 7. * 1 AUG 0500 248 6.
23 JUL 1800 43 18. * 26 JUL 1400 111 8. * 23 JUL 1000 179 7. * 1 ATG 0600 247 6.
23 JUL 1904 44 16. - 26 JUL 1500 112 8. * 29 JUL 1100 180 7. * 1 AOG 0700 248 E.
23 JUL 2000 45 14. > 26 JUL 1600 113 8. * 23 JUL 1290 181 7. * 1l AUG 0800 24% &,
23 JUL 2100 46 13. * 26 JUL 1700 114 B, * 25 JUL 1300 182 7. * 1 ATG 0200 250 5.
23 JUL 2200 47 12. * 26 JUL 180D 115 8. hd 25 JUL 1400 183 7. * 1 AUG 1000 2851 6.
23 JUL 2300 48 11. - 26 JUL 1200 1llé& 8 * 23 JUL 1500 184 7. * 1 AUG 1100 252 6.
24 JUL 0000 49 ic. * 26 JUL 2000 117 8 * 23 JUL 1600 185 7. * 1 ATG 1200 253 &.
24 JUL 0100 50 3. * 26 JUL 2100 118 8. * 29 JUL 1700 186 7. * 1 RUG 1300 254 6.
24 JUL 0200 51 9. * 26 JUL 2200 119 8 - 29 JUL 1800 187 7. * 1 AUG 1400 255 G,
24 JUL 0300 52 9. * 26 JUL 2300 120 8 * 29 JUL 1200 188 7. * 1 AUG 1500 258 6.
24 JUL Dp4cCO 53 g. - 27 JUL 0000 121 8 i 29 JUL 2000 183 7. * 1 AUG 1600 257 a.
24 JUL 0500 54 9. * 27 JUL 0104 122 8 * 23 JUL 21900 130 7. * 1 AUG 1700 258 a.
24 JUL DECO &85 9. * 27 JUL 0200 123 8 * 29 JUL 2200 121 7. * 1 AUG 184a0 259 G,
24 JUL 0700 56 9. * 27 JUL Q300 2124 B. - 29 JUL 2300 192 7. * 1 RUG 1800 260 5.
24 JUL 0B0O 57 9. * 27 JUL 04040 125 B. * 30 JUL 0000 123 7. * 1 AUG 2000 261 3.
24 JUL D500 58 3. - 27 JUL 0500 126 8. * 30 JUL 0100 194 7. * 1 AUG 2100 262 5.
24 JUL 1000 59 5. * 27 JUL 0600 127 8. * 30 JUL 0200 195 7. * 1 AUG 2200 263 5.
24 JUL 1100 &0 3. * 27 JUL 0700 128 B bl 30 JUL 0300 186 5. * 1 AUG 2300 264 5.
24 JUL 1200 61 9. * 27 JUL 080D 129 B. * 30 JUL 0400 197 &. * 2 AUG 0000 255 5.
24 JUL l3cO 62 8. > 27 JUL 0300 130 8 » 30 JUL 0500 198 &, * % AUG 0100 266 5.
24 JUL 1400 &3 9. * 27 JUL 1000 131 -} * 30 JUL 0600 199 6. * 2 AUG 02Q0 287 5.
24 JUL 15Q0 64 g. * 27 JUL 1100 132 8. * 30 JUL 0700 200 6. * 2 AUG 0300 268 5.
24 JUL 1600 &5 g. * 27 JUL 1200 2133 8. * 30 JUL 0800 201 E. i Z BAUG D400 265 5.
24 JUL 1700 66 9. * 27 JUL 1300 134 8. ol 30 JUL 0200 202 6. * 2 ADG 0500 270 5.
24 JUL 1800 67 3. * 27 JUL 1400 135 8. * 30 JUL 1009 203 6. *
24 JUL 1900 68 3. * 27 JUL 1500 136é B. hi 30 JUL 1100 204 6. -

x * *

B R Lt L e T T L2221 UTETERARTTRN L1l rrEARR i gl e sl e e ek Rk
PEAK FLOW TIME MAXIMUM AVERRGE FLOW
§-HR 24-HR T2-HR 2§9.00-HR

(CFS) {HE}
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{CFS)

+ 123. 35.00 117. 72, 30. 13.
(INCHES) -057 L1338 .178 .2858
(AC-FT) 58. 142. 181, 281,
CUMULATIVE AREA = 19.10¢ SQ MI

AR RAd whdk KEN ART AAd TWE WKL AN AR wkw b kk NEF KRN AER AT Kk EkE KFZ ANT AT Ek AT TRY REE AFE ANE AN wdd wkw ek RdE WA

TEAEk T Tk AR

LS -
13 KK * STA1 * COMEINED HYDROGRAPH FOR UPPER MAD RIVER AND MACOCHEE CREEK
- *
Aw Nk AT T AR AT
la HC HYDROGRAPH COMBINATICN
IcoMpP 2 NUMBER OF HYDROGRAPHS TC COMBINE

D LR T L L E T T N e AT L b e

HYDROGRAPH AT STATION STAL
UM CF 2 HYDROGRAFHS

T L L T g A T A e L L g e R T L L e L e e L P L L e g

- * .
DA MON HRMN ORD FLOW ~ DA MON HRMN ORD FLCW * DA MON HRMN ORD FLOW = DA MON HRMK ORD FLOW
L] * =
2z JUL 9000 1 23, o+ 24 JUL 2000 6% 3. ~ 27 JUL 1600 137 30.  *+ 30 JUL 1200 205 25.
22 JUL 0100 2 23,  ~ 24 JUL 2100 70 36. + 27 JuL 1700 138 30. ~ 30 JUL 1300 206 25,
22 JUL 0200 3 22.  * 24 JUL 2200 71 3. % 27 JUL 1800 139 30. * 30 JUL 1400 207 25,
22 JUL 0300 4 2z. % 24 JUL 2300 72 3§, + 27 JUL 1900 140 39. % 30 JUL 1500 Z0B 25.
22 JUL 0400 5 22. * 25 JUL pooo 73 36, + 27 JUL 2000 141 ac.  *+ 30 JUL 1600 209 25.
22 JUL 0500 3 22. = 25 JUL 0lo0 74 35, 27 JUL 2100 142 3.+ 30 JUL 1700 210 25.
22 gUL 0600 7 2. *+ 25 JUL 0200 75 35, + 27 JUL 2200 143 30.  » 30 JUL 1800 211 25,
22 JUL 0700 ] 22. * 25 JUL 0300 76 35. * 27 JUL 2300 144 p.  + 30 JUL 1300 212 25.
22 JUL 0800 9 22, * 25 JUL n40C 77 35.  + 28 JUL 0000 145 23. + 30 JUL 2000 213 25.
22 JUL £200 10 22. * 25 JUL 0500 78 35. * 28 JUL 0100 146 29. « 30 JUL 2100 214 - 25.
22 JUL 1000 11 22, *+ 25 JUL 0600 78 35.  + 28 JUL 0200 147 2g.  * 30 JUL 2200 215 5.
22 JUL 1100 12 22. + 25 JUL 0700 80 35, *+ 28 JUL 0300 148 23, * 30 JUL 2300 216 25,
22 JUL 1206 13 22. *~ 25 JUL gfpe 81 35, % 28 JUL 0400 149 29. * 31 JUL D0OO 217 24.
22 JUL 1300 14 2z, * 25 JUL 0900 B2 35. * 28 JUL 0500 150 29. * 31 JUL 0100 218 24.
22 JUL 1400 15 22.  + 25 JUL 1000 83 35. + 28 JUL 0§00 151 2. + 31 JUL 0200 213 z4.
22 JUL 1500 16 22,  + 2§ JUL 1100 84 i35, + 2@ JUL 0700 152 29. ~ 31 JUL 0300 220 34.
22 JUL 1600 17 25. *+ 25 JUL 1200 85 33. * 28 JUL 0800 153 29. % 31 JUL 0400 221 24.
2z JUL 1700 1B 41. * 25 JUL 1300 86 34. * 28 JUL 0900 154 29. * 31 JUL oSDO 222 24.
22 JUL 1800 18 73. = 25 JUL 1400 &7 34, * 28 JUL 1000 155 2%, * 31 JUL 0600 223 24.
22 JUL 1900 20 123, + 25 JUL 1500 88 34.  + 28 JUL 1100 156 29. * 31 JUL 0700 224 24,
22 JUL 2000 21 181. % 25 JUL 1600 &9 34. * 28 JUL 1200 157 29. % 31 JUL CBQO 225 24.
2z JUL 2100 22 234.  * 25 JUL 1700 %0 34, > 28 JUL 1300 158 28.  * 31 JUL 0900 226 -
22 JUL 3200 23 274. + 25 JUL 1800 91 3d. * 28 JUL 1400 159 28.  *+ 31 JUL 1000 227 24.
22 JUL 2300 24 302. + 25 JUL 1900 92 34,  * 28 JUL 1308 160 28, * 31 JUL 1100 228 TS
23 JUL 0000 25 320, * 25 JUL 2000 93 34. * 28 JUL 1600 161 . 28. * 31 JUL 1200 229 24.
23 JUL a1cC 26 329, + 25 JUL 2100 84 3¢.  + 28 JUL 1700 162 28, *» 31 JUL 1300 230 z4.
23 JUL 0z00 27 329. + 25 JUL 2200 85 34. « 28 JOL 180t 143 28, + 31 JUL 1400 231 24.
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22 JUL 03090 28 320. * 25 JUL 2300 56 33. * 28 JUL 1200 1€4 28. * 31 JUL 1500 232 24,
23 JUL 0409 29 303, - 26 JuL 0000 e7 33. * 28 JUL 2000 165 28. * 31 JUL 1500 233 23,
23 JUL 0500 30 283, * 26 JUL 0100 28 33. * 28 JUL 2100 166 Z2B. * 31 JUL 1700 234 23,
23 JUL Q600 31 263. * 26 JUL 0200 29 33. * 28 JUL 22090 167 28. * 31 JUL 1800 235 23.
23 JUL 0700 32 241. * 26 JUL 4300 100 33. * 28 JUL 2300 168 a8. » 31 JUL 1300 236 23.
23 JUL d8Q0 33 23p. * 26 JUL 0400 101 33, * 23 JUL 0QQC¢ 169 28. - 31 JUL 2000 237 23.
23 JUL Q300 34 18%. * 26 JUL 0580 102 33, * 29 JUL 0149¢ 170 28. * 31 JUL 2100 238 23.
23 JUL 100D 35 175. * 26 JUL dste 103 33. d 23 JUL 0200 171 28.. ¥ 31 JUL 2200 23% 23.
23 JUL 1llc0 36 161. - 26 JUL 0700 104 32, - 29 JUL 03p0 172 27. * 31 JUL 2300 240 23.
23 JUL 12060 37 144. * 26 JUL CBOO 105 33, * 2% JUL 0400 173 27. * 1 AUG CDOC 241 23.
23 JUL 1300 38 128. * 26 JUL 0200 1086 33. * 2% JUL 0500 174 27. * 1 AUG D10G 242 23.
23 JUL 14C0 33 1ls. * 26 JUL 1000 107 33, * 2% JUL 0600 175 27. * 1 AUG 0200 243 23,
23 JUL 1500 40 101. * 26 JUL 1100 108 3z, * 28 JUL 0700 17s 27. * I RUG 0300 244 23,
23 JUL 1600 41 50. * 26 JUL 1200 10% 3z. - 25 JUL 0400 177 27. - I AUE J400 245 23.
23 JUL 1700 42 Bo. * 26 JUL 1300 110 2. h 25 JUL 0900 178 27. * 1 AUG 0E0Q  24€ 23,
23 JUL 1800 43 7z. b 26 JUL 1400 111 3z2. * 29 JUL 1800 179 27. = 1 AUG 0600 247 23,
23 JUL 1500 44 65. * 26 JUL 1500 112 3z, * 29 JUL 1100 180 27, * 1 RUG €700 248 23,
23 JUL 2000 48 59. * 28 JUL 1600 113 3z. * 2% JUL 1200 181 27. * 1 RUG 0800 249 22,
23 JUL 2100 4& 54. * 26 JUL 1700 114 3z. * 29 JUL 1300 1B2 27. * 1 AUG 0200 250 22.
23 JUL 220Q 47 S0. > 26 JUL 1800 115 32. * 29 JUL 1400 183 27. » 1 AUG 1000 251 23 .
23 JUL 2300 48 47, * 28 JUL 1300 1lé 32. * 29 JUL 1500 1B4 27.. ¥ 1 AUG 1109 252 23.
24 JUL 00Q20 43 43, * 26 JUL 2000 117 3z * 29 JUL 1600 1ES 27. * 1 AUG 1200 253 23,
24 JUL 01p0 50 41. * 26 JUL 2100 118 32. * 29 JUL 1700 186 26. * 1 AUG 1300 254 2.
24 JUL 0200 51 3s. * 26 JUL 2200 119 32. * 23 JUL 1800 187 26. * 1 AUG 1400 255 2z,
24 JUL 0300 52 38. * z6 JUL 2300 120 31. * 29 JUL 1900 188 26. - 1 AUG 154n 256 2%,
24 JUL 0400 53 37, * 27 JUL 0000 121 31, * 29 JUL 2000 18% 26. * 1 AUG 1600 257 22.
2¢ JUL 0%o0Q 54 37. * 27 JUL J10e 122 31. * 29 JUL 2100 1%0 26. * 1 AUG 1700 258 22.
2a JUL 0§00 55 37. * 27 JUL 0200 123 31. * 29 JUL 2200 131 6. * 1 AUG LBGD 25% 2z,
24 JUL 07¢0 58 a7. * 27 JUL 0300 124 31, “ 2% JUL 2300 182 26. * 1 AUG 1900 250 22,
24 JUL DBOO 57 a7, * 27 JUL p400 125 i, * 30 JUL Q000 153 26. * T ARUG 2000 261 22,
2¢ JUL 0%0C LB 37. * 27 JUL 0h00 126 31. * 30 JUL 0100 154 26. * I AUG 2100 262 22.
24 JUL 1000 5% 37. * 27 JUL 0e00 127 a1. * 30 JUL 0200 155 25. * 1 AUG 2200 263 22,
24 JUL 1100 &0 37. * 27 JUL 0700 128 31. * 30 JUL Q300 1% 28, * 1 AUG 2300 264 22,
24 JUL 1200 61 37. * 27 JUL 0800 129 31. * 30 JUL Q400 157 25, > Z RUG 000D 285 22,
24 JUL 1300 62 37. - 27 JUL 0$00 130 31. * 30 JUL Q500 138 25. * 2 AUG 0l00 266 22,
24 JUL 1400 63 36. * 27 JUL 1000 131 31. * 30 JUL 0600 193 26. * 2 AUG 0200 267 21.
24 JUL 1500 64 38. * 27 JUL 1100 132 30. * 30 JUL G700 2012 26, * 2 AUG 0300 268 21.
24 JUL 1800 65 35. * 27 JUL 1200 133 30. * 30 JUL 0800 201 25. * 2 AUG 0400 269 21.
2¢ JUL 1790 €6 36. * 27 JUL 1300 1342 390. * 30 JUL 0200 202 25. * 2 AUG 0800 270 21.
24 JUL 1800 &7 36. * 27 JUL 1400 135 30. * 30 JUL 1000 %03 25. *
24 JUL 1500 &8 36. * 27 JUL 1500 138 30. * 30 JUL 1100 204 25. *

- * x

P R a e d L L L A R e S L e L T L AR S I T L L L )

PERK FLOW TIME MAXIMUM AVERAGE FLOW
§-HR 24-HR 72-HR 269.00-HR
+ (CFS} (HR)
{CFS)
+ 329. 25.00 31€. 208, 95. 45,
{INCHES) 053 139 .191 .338
{AC-FT) 157. 412. 567. 1003.
CUMULATIVE AREA = 55.70 SQ MI

ddd dEk WlE ok ok RA ok WRE wkdk kA Fwd ke hdk hdkk W WA bk dkh ok kkk ek kw A hkd wkk dewd dekd Rk kkd bk kdR WAk ke ARk A wRE
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* *
15 KK * REACH1 * QUTFLOW HYDROGRAFH FOR CHANNEL REACHL
- *

P L L L I T T

HYDRQGRAPH ROUTING DATA

186 RD MUSKINGUM-CUNGE CHANNEL ROUTING
17 RC NORMAL DEPTH CHANNEL
ANL .100 LEFT OVERBANK N-VALUE
ANCH .060 MAIN CHANNEL N-VALUE
BNR .100 RIGHT COVERBANK N-VALUE
RLNTH 5000. RERCH LENGTH
'SEL, .0020 ENERGY SLOPE
ELMAX 1082.0 MAX. ELEV. FOR STCRAGE/OUTFLOW CALCULATION

CROSS-SECTICN DATA

--- LEFT OVERBANK --- + ------ MAIN CHANNEL —------ + --- RIGHT OVEREBANK ---
15 RY ELEVATION 1082.00 108¢.00 1079.00 1075.00 1075.00 1079.00 1080.00 - 1082.00
18 RX DISTANCE .60 1.00 59.00 55.00 85.040 an. o0 140.00 141.00

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE -00 1.2% 2.62 3.98 .38 £.83 §.31 9.83 11.40 12.538
QUTFLOW .00 .31 20.03 39.39 83.70 92.56 125.68 1E2.88 204.03 249.03
ELEVATION 1075.00 1075.37 1975.74 1076,11 1076.47 1076.84 1977.21 1077.58 1077.95 1078.32

STORAGE 14.63 16.33 19.01 23.23 28.86 34 .75 40.66 46.58 £2.52 68.4A .
OUTFLOW T 257.80 351.1% £16.02 4£91.85 584.31 694.865 B1B.37 954 .35 1101.78 1260.05
ELEVATICN 1078.68 1079.05  107€.42 1079.79 1080.16 10BO.53  1080.68% 1081.26  1081.63  10£82.060

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP

ELEMENT ALPHAR M oT DX PEAX TIME TO VOLUME MR TMUM
PERK CELERITY
(MIN} (FT) ICFS} (MIN) {IN} {FPS!}
MAIN 28,97 2500, 00 329.43 1564,39 .32 2.88

INTERFOLATED TC SPECIFIED COMPUTATION INTERVAL

MAIN . €0.00 329.3¢% 1560.00 -3¢

CONTINUITY SUMMARY (RC-FT) - INFLOW= .1004E+04 EXCESS= ,0O0DQE+00 OUTFLOW= .1004E+04 BASIN STORAGE=-.8B12E-0L PERCENT ERROR= .0

e L L R L E R b n E d L L e L L e e T S L e e e L L L e T e el e e e eI e e L L]

HYDROGRAPH AT STATION  REACH1

B e e e L L L e L o L L T T R e L L e e b S ALl s P T L T L R T T L L 2

- - -
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gooo
Clo0
0200
0300
0400
0500
ce0a
G700
[s2-1ele}
0300
1000
1100
1200
1330
14400
1540
1600
1700
1800
1300
2000
2100
2200
2300
ggoo
0100
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0300
0400
0500
0600
0700
0800
0200
1000
1100
1200
1340
1400
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1600
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2000
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2300
0000
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0500
0600
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0800
nLoe
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24 JUL 1600 59 7. * 27 JUL 0800 127 31. * 30 JUL 0200 185 26. * 1 AUG 2200 263 22.
24 JUL 1100 60 37. - 27 JUL 0700 128 31. - 30 JUL 0300 196 26, * 1 AUG 2300 264 22.
24 JUL 1200 61 37. * 27 JUL 0800 129 3a1. * e JUL 0400 197 286, * 2 AUG 0000 265 22,
24 JUL 1300 62 37. * 27 JUL 0900 130 31. * 30 JUL 0500 158 26. - 2 AUG 0100 266 z22.
24 JUL 1400 63 37. * 27 JUL 1000 131 31. > 30 JUL BE0C 199 26. * 2 AUG B200 267 22.
24 JUL 1800 64 36. * 27 JUL 1100 132 1. * 3¢ JuUL 4799 200 26. * 2 AUG 0300 268 21.
24 JUL 1600 &5 4. * 27 JUL 1200 133 34, A 30 JUL 0BOO 201 26, - 2 AUG 0400 25% 2L.
24 JUL 1700 66 36. * 27 JUL 1300 134 30, -* 30 JUL D2OC 202 25.. ¥ 2 AUG 0500 270 21.
24 JUL 1800 67 36, * 27 JUL 1400 135 o, * 30 JUL 1000 203 25. bl
24 JUL 1900 68 36. * 27 JUL 1500 136 30. - 30 JUL 1100 204 5. bl

» * *

D L L as ad Ll s e R e L e e T T R L R e e L L L A )

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 269.00-HR
+ (CFS) {HR)
(CF8)

* 329. 26.00 318, 207, 95. 45.
{INCHES) .G53 .13¢ .181 ch:1:)
{AC-FT) 154. qLl%. 567 . 1903,

CUMULATIVE AREA = 5% D ST OMI

Wk WA hwk Ak wdd wdd kdk Wk Whkd REe tne wes wEL wws EEF Rak FWK kkd Hwk WEE WAk wwh AT ARA NEw khw okt oy kA Ak kkw ke kA

AR AT R RPNy

» >
20 KK . BASIN? - MUD RUN SLEBBAFIR HYDRDGRAPE
* *

LA AR LA L & LAl L]
----- DSS--- EZREAD Unit 71; Vers. 1: /MAT MCT FLTW/CLJUL1S76/1HOUR/COMP/
-----DS5~-- ZREAD Unit 7i; Vers. 1 CMAD MUT FLOW01JUL1976/ 1HOUR/COME/
+=---DSS--- ZREAD Unit 71; Vers. 1. CMAD MUT. FLOW/C1AUGLS76/1HOUR/COME/

SUBBASIN RUNCFF CATA

21 Ba SUBBASIN CHARACTERIETICE
TARER 5.2

™

B T L Tl L L R L R T R e R e L e Lt A et AL e ad

KYCROSRAPE AT STATION BASIN3

O T L L T L L R e e T e L L L L e L i e At L td

- - *
DA MON HRMN ORD FLOW * DA ?‘;0.‘-‘ HEMS  ORD FLOW * DA MON HRMN ORD FLOW - DA MON HRMN ORD . FLOW
- » . *
22 JuL ceoo 1 3. - 24 JUL frot LE 5. - 27 JUL 1800 137 . 4. - 30 JUL 1200 205 ' 3.
22 JUL O01co 2 - - 24 JUL JiIi L 5. * 27 JUL 1700 138 4. * 30 JUL 1300 206 3.
22 JUL, 0z00 3 - 24 JUL Lia7 k) S. * 27 JUL lgoc 133 4. * ap JUL 1400 207 3.
22 JUL 0300 4 3. o 24 JUL zZ3atV 72 5. * 27 JUL 1800 140 4. * 30 JUL 1500 208 3.
22 JUL 0400 s 3. * 25 JuL 33co 73 5. . 27 JUuL 2000 141 4. * 30 JOL 1600 209
22 JUL 0s0C L] 3. - 25 JUL C107 74 5. * 27 JguL 2100 142 4. * 30 JUL 1700 210 ' 3.
22 JUL 0600 7 3 * 25 JUL Q2c0 76 5. * 27 JUL 2200 143 4. * 30 JUL 1800 211 3.
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0700
08400
as00
ioae
110¢
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1300
1400
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1600
1700
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1300
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o200
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sL-Lelo}
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0700
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1000
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0400
0s00
0&00
Q700
0goo
0900
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1100
1z00
1340
1400
pR-140
1600
1700
1800
1900
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21co
2200
23200
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0zZ00
a3on
0450
o500
0E00
0700
CBDO
0200
1000
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150
151
152
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0500
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0800
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1300
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24 JUL 1900 68 5. - 27 JUL 1500 136 4. - 30 JUL 11300 204 3. *

L d * *
I s ok ke R L R g T e T L L L Lt L LT e pa——
FERK FLOW TIME MEXIMUM AVERAGE FLOW
5-HR 24-HR 72-HR 2659.00-HR
+ (CF8) (HR}
. {CFS)

+ b4 . 20.00 55. 22. 11. 5.

{INCHES) -a38 181 . 229 -437

{AC-FT) 27, 45, 64, 1z1.

CUMOLATIVE AREA = £.20 sSQ MI

FAE ETh AEHE KRR AR NAT FWR EAW AEE KAH KEX KA kAk Rk AWk AR wkw Ak FEd ATF AAK TER FAT WAL ATE AT AR NET mdkd bk kdk hwh kka

TEFRFN RN EF

- *
23 KK * STaz COMBINED HYDRCGRAPH FOR (HANNEL REACH1 AND MUD RUN
S -

RYTETERREATETTT

24 HC HYDROGRAPH COMEINATICON
ICOME 2 NUMBER OF HYDROGRAPHS TO COMBINE
LEE]
RN TR T RN AT A RAXNTTTT TR R A A ST w W b s s dr e o b o ok e e e e o e e e ok o e e o o i oy i o e ok ok ok oy -y AT R AN T AT TR TR AT ANRTTTRFE TR h kN
HYDROGRAPH AT STATION STAZ
SUM OF 2 HYDROGRAEHS
ARATTTR T AT rk kod b Ll g - e e s oir i i i ol s ke e o ik vk kol o e i o o ol sl e e ok ok e ol e e o ol e o e ool e e il o sl ol e o o e ok o o ol e o e o sk e e e i e ok ol o e e e e o o sk o b e
* L L
DA MON HRMNY ORD FLOW * DA MON HRMN ORD FLOK * DA MON HRMN ORD FLOW * DR MON HRMN ORD FLOW
> * *

72 JUL 0000 i 26. * 24 JUL 2000 69 41. * 27 JUL 1600 137 34. * 30 JUL 1200 205 . 29.
22z JUL 0100 2 26. * 24 JUL 2100 70 41. 27 JUL 1700 138 34. + 30 JUL 1300 206 29.
22 JUL 0Z00 3 26. * 24 JUL 2200 71 40.  * 27 JUL 1800 139 34, * 30 JUL 1400 207 28.
22 JUL 0300 4 26,  * 24 JUD 2300 72 40. *+ 27 JUL 1300 140 34. * 30 JUL 1500 208 28.
22 JUL 0400 5 25. * 25 JUL gooe 73 40. * 27 JUL 2000 141 34. % 30 JUL 1600 209 28.
22 JUL 0500 6 25. = 25 JUL 0100 T4 40.  * 27 JUL 2100 142 34. * 30 JUL 1700 210 28!
22 JUL 0600 7 35, + 25 JUL o200 75 40. ¢ 27 JUL 2200 143 34. * 30 JUL 1800 =211 28.
22 JUL 0704 8 25. * 25 JUL 0300 76 40. * 27 JUL 2300 144 . 34, *+ 30 JUL 1900 212 28.
22 JUL 0800 E] 25, * 25 JUL 0400 77 40. * 28 JUL 0000 145 33.  * 30 JUL 2000 213 z8.
22 JUL 0900 10 25.  * 25 JUL 0500 78 40,  * 28 JUL 0100 146 33. * 30 JUL 2100 214 28.
22 JUL 1000 11 25. * 25 JUL 0800 79 40. * 28 JUL 0200 147 33.  * 30 JUL 2200 215 28.
22 JUL 1100 12 25, ~ 25 JUL 9700 8O 40. * 28 JOUL 0200 148 33. + 30 JUL 2380 21§ 28.
22 gUL 1200 13 25. * 25 JUL 0800 B2 33. * 28 JUL 0400 149 33. * 31 JUL 0000 217 28.
22 JUL 1300 14 25. * 25 JUL 0300 B2 3. * 28 JUL 0500 150 . 33.  * 31 JUL 0100 218 28.
22 JUL 1400 15 25. * 25 JUL 1000  E3 33. * 28 JUL 0600 151 33, + 31 JUL 0200 =219 28.
22 JUL 1800 16 25, * 25 JUL 3100 é4 3. * 28 JUL 0700 152 33. *+ 31 JUL 0200 220 28.
22 JUL 1600 17 9. * 25 JUL 1200 85 33, * 28 JUL 0800 153 33.  * 31 JUL 0400 221 27.
22 JUL 1700 18 46. * 25 JUL 1306 86 33, + 28 JUL 0500 154 33, * 31 JUL 0500 222 27.
22 JUL 1800 18§ 86, + 25 JUL 1400 B7 3. *+ 28 JUL 1000 155 33, = 31 JUL 0600 223 27.
22 JUL 1900 20 148, * 25 JUL 1500 8§ 33, *+ 28 JUL 1200 156 32.  * 31 JUL 0700 224 27.
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22 JUL 2p0C Z1 215. » 25 JUL 1600 :E] 3g. * 28 JuL 1200 157 32. * 31 JUL 0800 225 27.
22 JUL 2100 22 . 272, * 25 JUL 1709 50 39. * 28 JUL 1300 158 32, * 31 JUL 0900 226 27,
22 JUL 2200 23 31s. * 2E JUL 1800 91 38. - * 28 JUL 1400 158 32. * 31 JUL 1000 227 27,
22 JUL 2300 24 EELN * 25 JUL 14800 92 38. * 28 JUL 1500 160 3z, * 31 JUL 1100 228 27.
23 JuL 0000 25 355, - 25 JUL 2000 83 38. - 2B JUL 1600 161 3z. * 31 JulL 1200 223 27.
23 JUL (100 26 360. * 25 JUL 2140 54 g - 2B JUL 1700 162 az. d 31 JUL 1300 230 27.
23 JUL 0200 27 355. * 25 JUL 2204 o5 Ja. * 28 JUL 1800 153 32. * 31 JuL 14400 231 27,
23 JUL 0300 28 341. * 25 JUL 2300 5B 38. * 28 JUL 1300 164 32, . 0« 31 JuL 15040 232 27.
23 JUL 0400 29 321. * 26 JUL 0400 7 3z, - 28 JUL 2000 163 3z. * 31 JUL 1eco 232 27.
23 JUL 0500 3c 200. * 26 JUL D1co 28 38. * 26 JUL 2100 166 3z, * 31 JUL 1700 234 27.
23 JUL CeCO 31 277. * 26 JUL 02Q0 52 38, * 28 JUL 2200 167 32. o 31 JUL 1800 235 26.
23 JUuL D700 32 256. * 26 JUL ¢300 10¢C 38. bl 28 JUL 2300 168 31. * 31 JUL 1900 236 26,
23 JUL 0800 3z 235. * 26 JUL 0400 101 a7. - z9 JUL 0000 168 31. - 31 Ju. 2000 237 26.
23 JUL 09200 34 214. > 26 JUL 0500 102 37. * 22 JUL 0100 170 21. * 31 JUL 2100 238 26.
23 JUL 1loR0 35 134, * 26 JUL 0600 103 37. L 25 JUL Q2g0 171 3. * 31 JUlL 2200 238 26.
23 JUL 1100 36 175, * 26 JUL 0700 102 37 * 29 JUL 9300 172 a1. * 31 JuL 2300 240 24.
23 JUL. 1200 37 157, - 26 JUL Q800 105 37. - 29 JUL 040C 173 31. * 1 AUG 0000 241 26.
23 JUL 1300 38 141. - 26 JUL 0%00 10¢ 37. * 29 JUL 0500 174 31. * 1 ADG 0100 242 26.
23 JUL 1400 39 i26. * 26 JUL Zood 107 37. * 29 JUL 0600 175 31. * 1 AUG 0200 243 26.
23 JOL 1500 40 113. * 26 JUL 11C0 10% 37. * 29 JUL ©700 176 3z. * 1 RUG 0300 244 26.
23 JUL 1600 41 102, * 26 JUL 123C 109 7. * 23 JUL 08uc 177 3. * 1 AUG 0400 245 26.
23 JUL 1700 42 91. * 26 JUL 13c LT 37, * 23 JUL 0300 178 31. * 1 ADG 0500 246 28.
23 JUL 1800 43 83. * 26 JUL 1432 i1l az. * 2% JUL 1000 17% 31. * 1 adG 0690 247 26.
23 JUL 1900 44 75. - 26 JUL 1525 1Il 36. * 2% JUL 1100 180 31. * 1 AUG 0700 242 26.
23 JUL 2000 45 EE. * 28 JUL Z8C0 ILE 35. * 29 JUL 100 181 30. * I AUG 0B0D 2458 26.
23 JUL 2100 48 53. * 26 JUL 1730 115 36 W 2% JUL 13c¢C 182 30. * 1 AUG 0%00 250 Z5.
23 JUL 2200 47 58. * 28 JU. 1Bkl 1if L = 25 JUL 1400 1B3 ao. o 1 AUG 1000 251 25.
23 JUL 2300 48 54. * 2€ JUL 1502 13g 36. * 23 JUL 1500 184 30. * 1 AUG 1100 252 25.
24 JUL 0000 4% 5l. > 26 JUL 2C0oC 0 IiT 36. * 2% JUL 1600 185 340, * 1 AUG 1200 253 25.
24 JUL 0100 50 48. * 26 JUL 2100 ilE 36. * 28 JUL 1700 186 30. * 1 aUG 1300 254 25.
24 JUL 0200 51 4E . * 25 JUL 22307 36, * 2% JUL 1800 187 30. * 1 AUG 1400 2585 25.
24 JUL 0300 52 44 . * 2o JU- 2307 26 > 2% JUL 1500 1B8 0. * 1 AUG 1E0O0 254 Z5.
24 JUL 0400 53 43. * 27 JUL L9 D2l 3&. * 25 JUL 2000 189 3. * 1 AUG 1800 257 25.
24 JUL 0500 54 42, * 7 JUL 01t 12z 36, ol 25 JUL 2100 150 30. * 1 AUG 1700 258 25.
24 JUL 0600 13 42, * 27 JUL ezl 35, * 292 JUL 2200 191 34Q. * 1 ADG 1800 252 25.
24 JOL 0700 56 42. > 27 JiL 0302 12« 35. * 28 JUL 2300 192 30. * 1 AUG 1200 260 25.
24 JUL 08C0 57 42. * 27 JUL 0433 12% 35. * 30 JUL COoo0 B3 30. L 1 AUG 2000 261 25.
24 JUL D500 58 42, - 27 JuL 0307 32¢% 35. * 30 JUL plog i94 29, * 1 AUG 2100 282 25.
2% JUL 1000 59 42, * 27 JJ. geeld LY 35. * 30 JUL 0200 195 2%, * 1 ADG 2200 263 25.
24 JUL 1100 &0 42. " 27 JJL 079L 1aF 35. * 30 JUL 0300 188 25, * 1 AUG 2300 264 25.
24 JUL 1200 El 42. - 27 JUL CBOI 12% 35. * 30 JUL 0200 157 29. d 2 ADG 0000 265 24.
24 JUL 1300 62 41. ~ 27 JuL Q3%CC 13: 35, - 30 JUL 0500 198 29, L 2 AUG 0100 266 24.
22 JUL 1400 43 41. * 27 Jun 1%3r L3l 35. * 30 JUL 0800 1589 28, * 2 AUG D200 287 24.
24 JUL 15¢0 54 41. * 27 FFL 11500 15k 35, * 30 JUL 0700 200 29. » 2 Al 0300 268 24.
24 JUL 1800 65 41. * 27 JIL 1231 133 35. * 30 JUL GBOO 201 25, w 2 AUG 0400 263 24.
24 JUL 1700 43 41. * 27 JUL 130D 134 35. * 30 JUL 05900 202 25, * 2 AUG 0500 270 24,
24 JUL 1800 67 4. * 27 JUL L4l 133 4. * 30 JUL 1000 203 25. *
24 JOL 1900 1] 41. * 27 JUL 15307 13F 34. * 30 JUL 1100 204 29. *

* * L

AR W RN kAR AR ANk kN TR F kAt AT A T T d T S AR A R e P AT A N AR AT TR ARk A T AW A b T T R d kb bt dd b ¥ bbb rkr W

FRRK FLOW TIME MAXIMIM AVERAGE FLOW
6-HR 24 -1k 72-HR 269.00-HR
+ {CHFs) (HR!}
{cFa)
+ 360. 25.49 345. 22%. 108. 51,
{INCHES) L0513 .149 .194 .345
(AC-FT} 171. 453, €30. 1124.

COMULATIVE AREAR = 60.50 S5Q MI
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ddk hkk dwd kW wkd ke whR hhk A ks wwh Rk Ak Rk Akr Rk kww kwk bk Wl hkw kAW Rk ki wkd wRd AR wmk Ak ek Wy ek mkk

P e I Y LY

* *
25 KK * REACHZ «* CQUTFLOW HYDROGRAPH FOR CHANNEL REACHZ
* *

TRk

HYDROGRAFE ROUTING DATA

26 RD MUSKINGUM-CUNGE CHANNEL ROUTING
27 RO NORMAL DEPTH CHANNEL
ANL .100 LEFT OVERBANK N-VALUE
BNCH 060 MAIN CHANNEL N-VALUE
ANR 100 RIGHT OVERBANK N-VALUE
RLNTH 25000, REACH LENGTE
SEL 0017 ENERGY SLOFE
ELMAX 1958.0 MAX. ELEV. FCR STORAGE/CUTFLOW CALCUTATTON

CROSS-SECTION DATA

~-- LEFT OVERBANK --- + -—=-~- MATH CHANNEL ------- « -«- RIGHT OVERBANK ---
29 RY ELEVATION 1058.00 1056.00 1055.00 1050.00 1050.cC0 1055.00 1056.400 l058.00
28 RX DISTANCE .00 l.00 50.00 55.00 80.00 85.00 135.00 136.00

COMPUTED STORAGE-QUTFLOW-ELEVATION DATR

STORAGE fld 5.14 12.49 12.04 25.7% 32.7% 39,91 47.27 54 .84 62.61
CUTFLOW -goe €.03 12.12 37.52 60.56 87.83 112.08 154.13 192.84 235,12
ELEVATION 1950.00 1050,42 1080,84 1051.28 1051.68 1052.11 1052.52 1052.55 1053.37 1053.79

STORAGE 70.58 78.76 87.22 101.38 126.77 158.86 191,37 223,98 256.68 28%.50
CUTFLOW 280.91 330.16 383_79 450.46 530.03 630.67 748.98 881.73 1027.73 1186.408
ELEVATION 1054.21 1054.63 1055.05 1055.47 1055.89 1086.32 1086.74 1057.16 157,54 1088.00

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP

ELEMENT AUPHA M DT DX PEAK TIME TO VOLUME MAX IMUM
PERK CELERITY
(MIN) [FT) (CFS) - AMIN) {IN) (FPS)
|
MAIN 30.00  3125.00 358.32  1520.00 .35 2.94

INTERPOLATED TQO SPECIFIEC COMPUTATION INTERVAL

MAIN 60.00 358.32 1620.90 .35

CONTINUITY SIMMARY (AC-FT) - INFLOW= .1125E+04 EXCESS= .0Q00E+00 OQUTFLOW= ,1126E+04 BASIN STORAGE=-.4871E+00 PERCENT ERRCR= .0
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B e L L L T T L L T L L e e 1 2

HYDROGRAPH AT STATION REACH2

bR LR e R L e L L L L L L T e A L L L S R AR L L L T L e L T L L T E T T

- * *
DA MON HRMN ORD FLOW * DA MON HRMM ORD FLOW  * DA MON HRMN ORD FLOW. * DA MON HRMN ORD FLOW
. . "
22 QUL 0O0pO 3 26. = 24 JUL 2000 63 41. * 27 JUL 1800 137 35, % 30 JUL 1200 205 29.
22 JUL 0loo 2 26. * 24 JUL 2100 70 41. * 27 JUL 1700 138 34. * 30 JUL 1300 206 29.
zz JUL 0200 3 26. * 24 JUL 2200 71 41.  * 37 JUL 1800 135 24, * 30 JUL 1400 207 28,
22 JUL 0300 4 26. * 24 JOL 2300 72 41, * 27 JUL 1900 140 34, * 30 JUL 1500 208 29.
23 JUL 0400 5 36, * 25 JUL 0000 73 41, % 27 JUL 2000 141 4.+ 30 JUL 1600 20% 29.
22 JUL 0500 6 26.  + 25 JUL 0100 74 41, * 27 JUL 2100 142 33, * 30 JUL 1700 216 29,
22 JUL 0600 7 26. % 256 QUL 0200 75 41, * 27 JUL 2200 143 34.  * 30 JUL 1800 211 25,
22 JUL 0760 B 26.  * 25 JUL 0300 76 40, * 27 JUL 2300 144 34, » 30 JUL 1300 z12 6.
22 JUL 08a0 9 26.  * 25 JUL 0400 77 40. % 28 JUL 0000 145 34, * 30 JUL 2000 213 28.
22 JUL 8500 10 Z5. *+ 25 JUL 0500 78 a0. = 2B JUL Qlo0 146 34, * 30 JUL 2L0C 214 5.
22 JUL 1000 11 25.  * 25 JUL 08B0 7% 40. % 28 JUL 0200 147 34,  ~ 30 JUL 2300 21 28
22 JUL 1100 iz 25, * 25 JUL 0700 &0 40. b 28 JUL 0300 1lag 34.. * 30 JUL 230C 216 28.
22 JUL 1200 13 2.+ 25 JUL 0800 81 40. > 28 JUL 0400 149 33, *+ 31 JUL 0000 217 8.
22 JUL 1300 14 25, % 25 gUL 0900 82 40. % 28 JUL 9500 150 33.  * 31 JUL 0100 21€ 28.
22 JUL 1400 15 25. + 25 JUL 1000 B3 40. % 28 JUL 0600 151 33, + 31 JUL 0200 2319 26.
22 JUL 1500 16 25. * 25 JOL 1180 84 40. ~ 28 JUL 0700 152 3.+ 31 JUL 0300 230 26.
22 JUL 1698 17 25. = 25 JUL 1200 85 3g. * 28 JUL 0SOC 153 33. % 31 JUD m4fo 221 28,
22 SUL 1700 18 25. * 25 JUL 1300 86 3§, * 2B JUL 0%00 154 33, * 3L JUL 0500 222 28,
22 JUL 1800 13 25. * 25 JUL 1400 87 3. * 28 JUL 1000 155 33, % 31 JUL 0600 223 8.
22 JUL 1300 20 25. * 25 JUL 1560 &% 39, + 28 JUL 1100 156 33, + 31 JU 0700 224 8.
22 JUL 2000 21 27. % 25 JUL 1600 8% 3. * 28 JUL 1200 157 33,  * 31 JUL 0800 225 27,
22 JUL 2100 22 7. % 35 JUL 1700 &0 39. % 28 JUL 1300 158 33,  * 31 JUL 0900 226 27.
22 JUL 2200 23 186. * 25 JUL 1800 &1 39. % 28 JUL 1400 158 33. % 31 JUL 1000 227 27,
22 JUL 2300 24 260,  * 25 JUL 1900 92 3g.  * 28 JUL 1500 160 33, * 31 JUL 1100 228 27.
23 JUL G000 25 308. * 25 JUL 2000 353 39, * 28 JUL 1600 151 32, * 31 JUL 1200 225 27.
23 JUL 0300 26 337.  * 25 JUL 2100 94 39, * 28 JUL 3700 162 32, o+ 31 JUL 1300 230 27.
23 JUL 9200 27 383, * 25 JUL 2200 95 38, % 28 JUL 1800 163 32, * 31 JUL 1400 231 27.
23 JUL D300 28 358, * 2B JUL 2300 96 3%. 28 JUL 1900 164 3z, + 31 JUL 1500 232 27.
23 JUL 0400 29 383, % 326 JUL 0000 387 38. * 28 JUL 2000 165 32, % 31 JUL 1600 233 27.
23 JUL 0500 30 240, * 26 JUL 0100 98 38, % 28 JUL 2100 166 32,  * 31 JUL 1700 234 27,
23 JUL 0600 31 321.  * 28 JUL 0200 99 38,  * 28 JUL 2200 167 32 % 31 JUL 1800 235 27,
23 JUL D700 32 i01. * 26 JUL 0300 100 38. + 28 JUL 2300 168 32,  * 31 JUL 1500 236 27.
23 JUL D800 23 280. % 26 JUL 0400 101 38, * 25 JUL DOCO 149 32, » 31 JUL 2000 237 27.
23 JUL 0900 34 259. * 26 JUL 0500 102 38,  * 29 JUL 9100 170 32, * 31 JUL 2100 238 27,
23 JUL 1000 35 233, * 26 JUL 0600 103 36.  * 29 JUL 0200 171 32, % 31 JUL 2200 233 27.
23 JUL 1100 35 220. * 26 JUL 0700 104 38. % 29 JUL 0300 172 32. % 31 JUL 2300 240 26.
23 JUL 1200 37 201. % 26 JUL 0800 105 37, + 29 JUL 0400 173 31.  * 1 AUG 0000 241 25.
23 JUL 1300 38 183. * 328 JUL 050C 106 37. % 29 JUL 0500 174 3. %+ 1 AUG 0100 242 6.
23 JUL 1400 39 166. * 26 JUL 1000 107 37. * 29 JUL 080C 175 31. % 1 AUG 0200 243 25,
23 JUL 1500 40 150. * 26 JUL 1100 108 27,  * 29 JUL Q700 17§ 31, * 1 AUG D300 244 24.
23 JUL 1600 41 135. * 26 JUL 1200 109 37. % 29 JUL 0800 177 31, *+ 1 RUG 0400 245 26.
23 JUL 1700 42 123, * 26 JUL 1300 110 37.  + 29 JUL 0900 178 31+ 1 AUG 0500 246 6.
23 JUL 1800 43 112, * 26 JUL 1400 111 37.  * 23 JUL 3000 179 31, o+ 1 AUG 060C 247 26.
23 JUL 1500 44 101,  * 26 JUL 1500 112 37.  *+ 2§ JUL 1100 180 31, * 1 BUG 0TO0 248 26.
23 JUL 2000 45 g2. * 26 JUL 1600 113 37.  *~ 23 JUL 1200 181 3.+« 1 AUG 0800 - 249 26.
23 JUL 2100 46 B4, * 26 JUL 1700 114 37. * 23 JUL 1300 182 31, + 1 AUG D500 250 25.
23 JUL 2200 47 77. % 26 JUL 1800 11§ 27, % 29 JUL 1400 183 31, * 1 RUG 1000 251 25,
23 JUL 2300 48 71, * 26 JUL 1300 11§ 3§, v 29 JUL 1500 1B4 L.+ 1 AU 1100 252 26.
24 JUL 000D 49 65. * 26 JUL 2000 117 3. + 29 JUL 1600 185 30. * 1 AUG 1200 253 25.
24 JUL £10C 50 61. % 26 JUL 2100 118 3. * 29 JUL 1700 146 30. * 1 AUG 1300 254 26.
24 JUL 0200 51 57. * 26 JUL 2200 113 35.  + 29 JUL 1800 187 30, * 1 AUG 1400 255 25
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24 JUL 03co &2 B4, % 26 JUL 2300 120 36. *+ 23 JUL 1%00 188 3o. - 1 AUG 1500 256 - 28,
24 JUL 0400 53 51, * 27 JUL 0000 121 36. * 23 JUL 2040 189 30. » 1 AUG 1800 257 25.
24 JUL 0500 54 48. + 27 JUL 0100 122 38. * 29 JUL 2200 180 30. * 1. AUG 1700 258 25.
24 JUL 060C S5 46. * 27 JOL 0200 123 36. * 2% JUL 2200 191 0. 1 AUG 1BOO 259 25.
24 JUL 0700 56 44. * 27 JUL 0300 124 36, * 29 JUL 2300 1%2 3a. o+ 1 RUG 1300 260 25,
24 JUL 0800 57 43. * 27 JUL 0400 125 36, * 30 JUL 0000 183 30. * 1 AUG 2000 261 25.
24 JUL 0900 S8 22. ~ 27 JUL 0500 126 36, * 30 JUL 0100 194 30. v 1 AUG 2100 262 25,
24 JUL 1lcce 59 q42. % 27 JUL p&0Q 127 EER * 30 JUL 0200 185 0. 7 1 AUG 2200 263 25.
2q JUL 1100 60 42, * 27 JUL 0700 128 35. * 30 JUL 0300 196 ao. * 1 AUG 2300 264 25.
24 JUL 1200 Bl a2, * 27 JUL 0BOO 12% 35, % 30 JUL 0400 197 30. * 2 AUG 000D 265 25.
24 JUL 1300 &2 42. o+ 27 JUL 0900 130 35. * 30 JUL 0500 2158 29. * 2 AUG 0100 266 25.
24 JUL 1400 63 42, o~ 27 JUL 1000 131 35, * 30 JUL 0660 199 29. = 2 AUG D200 267 25,
24 JUL 1500 64 42. * 27 JUL 1100 132 35. * 30 JUL 0700 200 29. ¥ 2 RUG 0300 268 25.
24 JUL 1600 65 42. = 27 JUL 1200 133 35. >~ 30 JUL 0800 201 29, - 2 AUG 0400 269 25,
24 JUL 1700 66 41. * 27 JUL 1300 134 35, * 30 JUL 0908 202 23, - 2 AUG 0500 270 24,
z4 JUL 1800 67 41. * 27 JUL 1400 135 35. = 30 JUL 1000 203 . 38 *
24 JUL 1900 68 41.  * 27 JUL 1500 13§ 35. * 30 JUL 1100 204 29, »
- - -
Ak ATk r bR b kAT T T E A AR St LA L L IR s 2R P E S R L A T L R L R e E L R L e L L e e A eSS e R )
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR, 24-HR 72-KR 269.00-HR
- (CFS} (HR}
(CFs)
+ 358. 27.00 343, 228. 1086. 51.
(INCHES) 052 .133 .194 346
(AC-FT) 170. 451. 629. 1125,
CUMULATIVE AREA = 50,90 SQ MI

TEh WRE hAW FR® AEk FEE kkw AR A wkh kwk REW AR whw kAT ek kAT FRR www whkk wkw Rkl WEd Wk wRd ek hkwr Rwk kR d whk kR wEw dkk wkk

dekdk kAW R R

* *
30 KK * BASTNG ¥ UNHAMED TRIBUTARIES SUBBASIN KYDROGRAPH
* -
TEREFTERERRA NN
..... D§S--- ZREAD Unit 71; Vers. 1: /MAD/TRIBS/FLOW/01JULL1S76/1HCUR/COMES
----- DS8S--- BREAD Unit 71; Vers. i1: /MAD/TRIBS/FLOW/C1JUL1976/1HOUR/COMP/
-----D58-—~ ZREAD Umit 71i: Vers, 1: /MAD/TRIBS/FLOW/D1AUGLI76/LHOUR/COMP/

SURBASIN RUNOFF DATA

21 Ba SUBBASIN CHARACTERISTICS .
TAREA 7.60 SUBBARSIN AREA
e
B L L Lt s A L T T Hk Rk A e N n L L L T g L T

HYDROGRAPH AT STATION BASING

T T T e L L E & kT L T e e e L ]

* * -
DA MON HRMN ORD FLO¥W * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD | FLOW
* * : "
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22z
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
23
22
23
23
23
23
23
a3
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
24
24

EEEEEEEEEEEEEE-EEEEEE-EE-E LR R RN

34
24
24
24
24
24
24
24
24

R R R R R R R R

270

veoa
0100
02037
0300
0400
0500
0E00D
0700
08040
]J3aan
100¢C
1100
1200
1300
1408
15400
1500
1700
1800
1800
2000
2100
2200
2300
cood
aro0
0200
03a0
Q400
5o
Ce00
0700
0800
g3a0
1000
1100
1200
iio00
1200
1500
1600
1700
1800
1900
2000
2100
2200
2300
0000
03100
Qz0a
BEIHY
0400
0500
0609
o700
0BCo
0200
1000
1140

2 w wm -1 ® W ok w N

P
=

1z

iz,
12.
12.
12,
12.
iZ.
1z.
12.
1z.
12,
1z.
1z.
12.
12.
12.
13.
34q.
77.
11z.
‘120.
107.
8H.
72.
62.
52,
36.
22.
1s.
18.
18.
19.
19.
19.
15.
19.
19.
15.
13.
18.
is.
19.
19.
13.
18.
18.
18.
18.
18.
18,
18,
18.
18.
18.
1is8.
18.
18.
18.
18.
18.
18.

24
24
24
24
25
25
25
25
25
25
25
25
25
28
25
25
25
25
25

25
25
25
25
25
25
25
25
26
26

25
28
26
28
26
26
26
26
26
26
26
25
28
26
26
26
26
28
26
26
26
27
27
27
27
27
27
27
27

EEREEEEEREEEEREE-EEE R LR RN N

EEEREEEEEEEEEER-E-EEEEE LR

2000
2100
2240
2300
aggo
J100
0200
0300
04400
o500
0600
a7roo
asoo
0eod
1000
1100
izco
1300
1400
1500
1600
1700
1806
13900
2000
2100
22040
2300
oooe
sk B:D}
qz200
G3go
0400
0500
0600
a700
a)-Jelu}
0900
1000
1100
1200
1300
1400
1500
1600
i7ee
lac0e
1500
2000
2100
2200
2300
aee0
0100
cz00
Qaoc
0400
oEo0
ceon
0700

3
70
71
72
73
74
75
76
77
78
79
80
Bl
B2
83
84
8s
86
87
BE
89
90
91
92
53
94
45
26
97
ag
59

100

101

102

103

104

105

106

107

108

109

110

111

112

1.3

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

17.
17.
17.

16.
16.

16.
18.
1€6.
16.
16.
16.
18.
16.
16.
16.
16.
16.
16.
16.
15.
15.
15.
1s5.
15.
15.
15.
15.
1s.
15,
15.
15.
15.
15.
15.
15,
is.

27
27
27
27
27
27
27
27
28
28
28
28
28
28
28
28
28
28
28
28
28
28
223
28
28
28
28
28
28
28
28
28
28
28
29
23
23
29
2%
29
29
29
25
25
22
29
239
2%
29
2%
29
29
28
29
29
29
30
3C
ac
30

EERFEEEEEEEEEER R R R

HEgggEEogggdgagpEadagpagERd

1600
ivae
1800
1900
2000
2100
2290
2300
qanoo
gieo
0200
0300
0400
0500
J806
jsied+Iv]
0BOO
0200
10090
1100
izon
1390
1400
1500
1600
1700
is0¢
13900
2000
2100
2200
2300
0000
g1co
0200
0100
0400
0500
as00
9700
CBOD
0200
1000
11ao
1200
1300
1400
1500
1600
1700
1B00O
1200
2000
2100
2200
2300
s[s]s]¢]
0100
Q200
g3ace

137
138
139

.140

141
142
143
144
145
148
147
148
148
150
151
is52
153
154
155
156
157
158
159
180
161

155
166
187
168
169
170
171
172
173
174
175
178
177
178
173
1B0O
181
182
183
184
185
186
187
188
189
1%0
191
192
193
1%4
135
198

1s.
14,
14.
14.
14.
14.
14.

14.

1l4.
14.
14,
14.
14.
14.
14.
14.
4.
14.
14.
1z.

14. -

14.
i4.
14.
14.
14.
14.
14.
14.
i3,
13.
13.
13,
13.
13.
13,
13,
13,
13.
13.
13,
13.
13.
13.
13.
i3,
13.
13.
13.
13.
13.
13.
13.
13.
13.
13,
13,
13.
1z2.
1z.

H H R B H B
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b

[T

dpHggaddadiegagd

P o
g &

AUG
AlG

AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
BUG
AUG
AUG
AUG
AUG
ATG

HHgdidEdd e EEEEATHE

1200
1300
1400
15040
16090
1700
1800
1300
2000
2100
2200
2300
anone
a100
2200
0300
¢400
0500
0500
elrd+le]
800
0g00
1000
1106
120t
1300
1400
1500
160G
1700
1800
1500
2000
2100
2200
2300
Qqnao
0100
0200
0300
0400
o500
0600
aree
0e00
0900
10400
1100
1200
1300
1400
15400
1800
1700
1800
1909
2000
21c0
2200
2300

205
206
207
208
209
210
211
212
213
214
215
21
217
218
218

238
236
237
238
239
240
241
242
2432
244
245
246
247
248
249
250
251
282
253
254
255
256
257
258
25%
260
261
262
283
264

12.
1z.

1z,

12.
12.
iz,
iz,
12.
12.
1z,
1z.
12.
1z,
1z,
12.-
il.
p
11.
11.

11.
1.
1.
11,

1

11,
1l.
11.
11.
11.
11.
11i.
11.
11.
11.
1a.
10.
10.



24 JUL 1200 61 1s8. * 27 JUL 0800 129 15. * 30 JUL 0400 197 12, * 2 RUG 0000 265 ic,
24 JUL 1300 -] 18, * .27 JUL 0900 130 as. * 3¢ JulL 050¢ 188 1z. " 2 AUG 0100 266 10.
24 JUL 1400 63 18, * 27 JUL 1op0 131 15. * 30 JUL 060C 199 12. = 2 AUG 0200 267 10.
24 JUL 1500 64 1s. " 27 JUn 1100 132 ik, - 30 JuL 0700 200 1z, * 2 AUG 0300 2eé8 10,
24 JUL 1600 €5 i8. * 27 JUL 1200 133 15. * 30 JUL 0s0C0 201 12, - 2 AUG 0400 289 10,
29 JUL 1700 13 17. - 27 JUL 1300 134 15. b 30 JUlL 0800 202 1z2. * 2 AUG 0500 270 10.
24 JUL 1800 67 17. * 27 JUL 1400 135 is5. - 30 JUL 1000 203 12, *
24 JUL 1200 &8 i7. o 27 JUL 1500 136 1E. " 10 JUL 1100 204 1z2.. *

- - -

D g L L et T T L L L L T T e e P T L R S e T e L 2 e T

PERK FLOW TIME MAKIMIM AVERAGE FLOW
6-KR 24-HR 72-HR 269, 00-HR
« (CF3) {HR)
[CFS)
+ 120. 19.00 95. 43. 26. 17.
{INCHES} .116 L2089 .381 . 208
(AC-FT) 47. as., 155, 367.
CUMULATIVE AREA = 7.60 SQ MI

WRw ok Rkd dRk Wwdk hkk dkk hkh ko Whd okl wak hkw WA kkd ek WER AWT hdk Wk wWk kkd Rkh Ak hwh ok Mkd Rk ok A MBS RES R

PR T SR

* -
33 XK * BASINS * MACCCHEE DITCH SUBBASIN HYDRCGRAPH
* *

TEHRA LA ET N R AT

--+--D§§--- ZREAD Unit 71; Vers. 1: /MAD/MACD/FLOW/01JUL1976/1HOUR/COMP/
ZREAD Unit 71; Vers. 1: /MRD/MACD/FLOW/01JUL1975/1HOUR/COME/
ZREAD tmnit 71; Vers. 1: /MAD/MACD/FLOW/012UG1976/ LHOUR/COMP/

SUBBASIN RUNCFF DATA

34 BA SUBPBASIN CHARACTERISTICS
TAREX 7-40 SURBASIN AREA

whew

P E e s L e A R e T L L L e e e e e e L e T L L e A L L L e

HYDROGRAPH AT STATIQN BASING

R L e L L e L L L e L L S e R e e e T i Dl Lt

* - : -
DA MON HRMN ORD FLOW * DA MON HRMN CRD FLOW + DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW
* * -
22 JUL 0000 1 6. * 24 JUL 2000 69 16.  * 27 JUL 1600 137 B. =~ 30 JUL 1200 205 7.
22 JUL 0100 2 6. * 24 JUL 2100 70 10, + 27 JUL 1700 138 B. * 30 JUL 1300 206 7.
22 JUL ozoc 3 6. % 24 JUL 2200 71 3. * 27 JUL 1800 139 §. * 30 JUL 1400 207 7.
22 JUL 0200 4 6. % 24 JUL z300 72 9. + 27 JUL 1900 140 ¢. * 30 JUL 1500 208 7.
22 JUL 0400 5 6. % 25 JUL 0000 73 $. *+ 27 JUL 2000 141 g. * 30 JUL 1690 209 7.
22 JUL 6500 & 6. * 25 JUL 0200 74 9. =+ 27 JUL 2100 142 8. + 30 JUL 1700 210 7.
22 guL 0600 7 6, + 25 JUL 0200 75 . + 27 JQUL 2300 1343 §. * 30 JUL 1800 211 7.
22 JUL 0700 8 6. * 25 JUL 030C 76 S, r 27 JUL 2300 144 8. + 30 JUL 1300 212 7.
22 JUL 0800 9 6. * 25 JUL o40m 77 9. » 28 JUL 0000 145 g. = 30 JUL 2000 213 7.
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22
22
22
22
22
22
22
S 2z
22
22
22
22
22
22
22
23
23
23
23
23
23
23
22
23
23
23
23
)
23
23
23
23

23
23
23
23
23
23
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
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0800
1000
1100
1200
1300
1400
1500
1600
1700
1800
1200
2000
2190
2200
2300
0000
olae
0200
0505
0400
asoe
as00
0700
asao
q300
1000
11c0
1200
1300
1400
1500
1600
1700
1800
1200
2000
2100
2200
2300
9040
0190
0200
Q300
0400
J500
asc0
0700
[:1ede}
0500
1o00
1100
1200
1300
1400
1500
1600
1700
ls0p
1300

10
11
12
13
14
15
16
17
18
12
20
21
22
23
24
25
26
27
28
25
30
31
32
33
34
3=
26
37
38
3%
40
41
4z
43
44
45
46
47
48
49
50
51
52
53

55
56
57
1}
59
60
Bl
62
E3
€4
65
13
a7
58

41.
36.
30.
6.
2.
i5.
15.
14.
13.
11.
10.
10.
10.
10.
10.
10.
io.
10.
10.
10.
10.
10.
10.
10,
10.
10.
10.
io.
1io.
10,
1c.
10.
10,
1.
10.
10.
i0.
0.
14Q.
140,

25
25
25
25
25
25

25
25
25
25
25
25
25
25
25
25
25
25
26
26
26
26
26
26
26
26
26

26
26
26
26
26
28
28
26
26
26
26
26
26
26
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27

HEdEggddd e e e AAHH A R g pddddgddedddaeaaddAaddgand

9500
a500
a7o0
nece
ggoo0
1000
1100
1200
1300
1400
15¢0
1600
1700
1800
1200
2000
21040
2200
2300
0000
0100
0200
0300
0400
0sao
06400
0700
0800
0300
1000
1100

L1200

1300
1400
1500
1600
1700
1800
1900
2004
2100
2200
2300
0000
0100
Qz00
a300
0400
9500
0800
a7co
J8acc
asco
1000
1100
1200
1300
14904
1500

1900
101
102
ic3
104
105
106
107
108
102
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136

™ O m @m ®m @ ® @ @

@ m

| @ w

8.

28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
2B
28
28
2B
2B
2B
28
23
29
23
2%
2g
25
28
25
23

2%
29
29
29
23
29
29
239
29
29
28
29
29
28
30
30
30
30
30
30
30
a0
30
a0
ag
Jc

HYEEEEE i i i A Y dddyddd g deddddaaaannpappEng

g100
0200
0300
0400
0500
0E00
0700
0800
0900
1000
1100
1240
1300
1400
1506
16qg
1706
1800
1840
2000
2100
22o0
23ce
0000
0100
gz2oo
a3co
2400
500
G600
o700
0BOO
0900

1000

1100
1200
1300
1400
15080
1600
1700
1800
isao0
2000
2100
2200
2300
aooo
2100
c200
0100
0400
0500
0600
0700
0800
0300
1000
1100

146
147
148
145§
150
151
152
153
154
1EE
156
157
158
153
160

178
177
178
178
1E0
181
182
183
184
185
186
187
188
189
139
151
192
1932
1%4
195
196
197
158
132
200
201
202
203
204

W @ o M m @ ® o o @& m
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Gdddgddddcidaddpopeadadadngd

AUG
AUG
AUG
AUG
AUG
AUG
AUG
BUG
ADG

AUG

2100
2200
2300
coce
0100
0200
0300
0400
0500
0600
0700
0800
0200
1000
1100
1200
13400
1400
1500
1800
1700
1800
13040
2000
2100
2200
2300
ooon
0100
nzoc
0300
0400
0500
0E00
0700
08030
0300
1400
1100
1200
1300
1400
1s5¢c0
1600
1700
1800
1500
2000
2100
2200
2300
0000
0100
0zad
0340
a400
as500

214

216
217
218
219
220
221
222
223
224
225
226
227
228
223
230
231
232
233
234
235
236
237
z23e
239
240G
241
242
243
244
245
245
247
248
245
250
251
252
253
254
285
256
257
258

260
261
282
253
264
255
258
267
268
269
270

7-
7.
6.
6.
6.

6.
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6.

6.
€.
€.
[
6.
6.

6,
6,

5.



L T g gl L L ey g I  a E L  a L E et 2]

PEAX FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-ER 72-HR 269.00-HR
+ (CF3! {HR)
(CFS)
- £2. 23.00 58. 33. 17. i0.
{INCHES) .073 .18% -262 .556
{AC-FT} 29, 65. 102, 220.

CUMULATIVE AREA = 7.40 8Q MI

TR kW d ki bk drrd kRN Bk WET Wk k Ak d kT w AW kWr khd ek d gk hwx dwgr kdwr Wk wekm kww dww pdw o Aahr wEr TAR TYR FRF ERT WRE WREr Rk

TrREANEETF AR T

* *
36 KK * sTasz COMBINED HYDROGRAPH FOR CHANNEL REACHZ. UNNAMED TRIBS, AND MACOCHEE DITC
* -

L T T

37 HC HYDROGRAFH COMBTNATION
ICOME 2 NUMBER OF HYDROGRAPHS TO COMBINE

LA

B R T R e T T T T

HYDROGRAPH AT STATION STA3
SUM OF 3 HYDROGRAPHS

L R dd L L R R e L L e T e L e e T s T L T

el - -

DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOH * DA MON HRMN ORD FLOW
« . -
22 JUL Gooe 1 44. * 24 JUL 2000 &9 6. * 27 JUL 1600 137 57. o+ 30 JUL 1200 205 48.
22 JUL 0100 2 44. * 24 JUL 2100 70 §8. * 27 JUL 1700 138 57. 30 JUL 1300 206 a8,
22 JUL 0200 3 44. * 249 JUL 2200 71 §8. *+ 27 JUL 1800 139 57. * 310 JUL 1400 207 48.
22 JUL D300 4 as. » 24 JUL 2300 72 67. * 27 JUL 1900 14¢ 57. % 30 JUL 1500 208 47.
22 JUL 0490 5 44. * 25 JUL 0000 73 §7. * 27 JUL 2000 141 56. + 30 JUL 1600 209 47,
22 JUL 0500 3 44, * 25 JUL 0100 74 §7. » 27 JUL 2100 142 56, + 30 JUL 1700 210 47.
22 JUL 0600 7 44. * 25 JUL 0200 75 €7. * 27 JUL 2200 143 56. * 30 JUL 1800 211 a7.
22 JUL 0700 8 44. * 25 JUL 0300 7§ §7. * 27 JUL 2300 144 E6. *+ 30 JUL 1300 212 a7.
22 JuL 0800 2 44. * 25 JUL 0400 77 §7. % 28 JUL 0000 145 56. * 30 JUL 2600 213 47.
22 JUL DS00 10 44. * 25 JUL 0500 78 66. * 28 JUL D100 146 S5. % 30 JUL 2100 214 47,
22 JUL 1000 11 44. * 25 JUL D600 79 66. * 28 JUL 0200 147 56. *+ 30 JUL 2200 215 47,
22 JUL 1100 12 43. * 25 JUL 0700 80 §6. * 28 JUL 0300 148 55. * 30 JUL 2300 216 46.
2z JUL 1200 13 43. * 25 JUL 0800 81 - 66. * 28 JUL 0400 143 55. * 31 JUn 0000 217 46,
22 JUL 1300 14 43, '+ 325 JUL 0900 82 §6. * 28 JUL 0500 150 56, <« 31 JUL 0100 218 456.
22 JUL 1400 15 43. * 25 JUL 1000 €3 66. * 28 JUL 060D 151 55, + 31 JUDL 0200 219 46.
22 JUL 1500 16 45. * 25 JUL 1100 84 §5. = 28 JUL 0700 152 55, + 31 JUL 0300 220 46.
22 JUL 1600 17 §7. % 25 JUL 1200 85 65. * 28 JUL gwoo 153 55, * 31 JUL 0400 221 46.
22 JUL 1700 18 116. o+ 25 JUL 1300 86 65, * 28 JUL 0990 154 55, * 31 JUL 0S0C 222 46.
22 JUL 1BOO 1% 163. * 25 JUL 1400 87 65. * 28 JUL 2000 155 S4. = 31 JUL 0600 223 a5,
22 JUL 2900 20 185. * 25 JUL 1500 &8 §5. * 28 JUL 1100 156 54. » 31 JUL D700 224 46.
22 JUL 2000 21 283, * 25 JUL 1600 6% 65. * 28 JuL 1200 157 54, + 31 JUL 0800 3225 45.
22 JUL 2100 22 271, * 25 JUL 1700 50 §4. *+ 28 JUL 1300 158 54, * 31 JOL 0900 236 45.
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22 JUL 2200 23 318. - 25 JUT. 1800 91 84, d 28 JUL 1400 159 54. ¥ 31 JUL 1000 227 45.
22 gul, 2300 24 384, * 25 JUL 1300 8z 54. * 28 JUL 1500 160 54. * 31 JUL 1100 228 45.
23 JuL o00a 28 422, * 25 JuL 2900 93 a4 . * 28 JUL 1600 161 S54. * 31 JUL 1200 229 45.
23 JUL 0100 26 432, * 25 JUZ 2100 24 E4. * 28 JUL 1700 162 53. * 31 JUL 1300 23¢ 45,
23 JUL D200 27 425, - 25 JUL 2200 95 E4 . * 28 JOL 1800 1e&3 B3. - 31 JUL 1400 231 45,
23 JUL Q300 28 425, * 25 JUL 2300 95 63. * 28 JUL 19200 164 E3. * 31 JUL 1500 232 45.
23 JUL 0400 23 414 . > 2¢ JUL C0goO .97 63, * 28 JUL 2000 165 53. * 31 JUL 1600 233 4.
23 JUL 0500 30 356, * 26 JUL 0100 gB 63. * 28 JUL 214Q¢ 16&€ S3.. 31 JUL 170C 234 44.
23 JUL 0&00 31 371, * 26 JUL 0200 2% 63. i 28 JUL 2200 2167 53. - 31 JUL 1800 225 44.
22 JuL 0700 32 346. * 25 JUL 0300 100 653, * 28 JUL 2300 148 53. - 31 JUL 1200 2386 44,
23 JuL 0800 a3 321. - 26 JUL 0400 101 &3, * 29 JUL 0000 169 3. * 31 Jur. zoen 237 44 .
23 JUL 090D 33 297. - 26 JUL Q500 102 2. > 25 JUL 0la¢ 170 52. * 31 JUL 2100 238 44,
23 JurL 1000 35 274. * 26 JUL 0800 103 §2. * 29 JUL 020C 171 52, b 31 JUL 2200 239 44 .
23 JUL 1106 38 253. * 2s JUL 0700 104 62, “ 2% JUL 300 172 52. L4 31 JUL 230C 240 44 .
23 JUL 120G 37 23z2. bl 26 JUL 0BOG 105 52. - 2% JUL, 0400 173 3z, * 1 AUG Q000 241 44,
23 JUL 130¢ 38 213. * 26 JUL 0®00 106 82, * 29 JUL 0500 174 52. - 1 AUG 0l00 242 43.
23 JUL 1400 38 1385, * 26 JUL 1000 107 62. * 29 JUL 0&00C 175 52. d 1 AUG 0200 243 43.
23 JuL 1500 40 179. * 26 JUL 1100 108 51. * 29 JUL 0700 176 g2, * 1 AUG 0300 244 43.
23 Jul 16090 41 165. b 26 JUL lz00 108 51. * 29 JUL 0800 177 Sl. - 1 AUG 0400 245 43.
23 Jun 1700 432 152. * 26 JUL 1300 110 §1. * 23 JUL 0%co 178 51. * 1 AUG 0500 246 43.
23 JUL 1800 42 140. * 26 JUL 1400 111 Bl. * 25 JUL 1000 178 51.- » 1 AUG 0800 247 43.
23 JUL 150D 44 1z20. * 26 JUL 1500 112 ELl. * 2% JUL 1100 180D 51. * 1 AUG Q700 248 43.
23 JUuL 2000 45 121. * 26 JUL 1600 113 E1. * 2% JUL 1200 1Bl 51. * 1 aAUG 0BO0Q 243 43 .
23 JUL 2100 456 112, - 26 JUL 1700 114 61. - 258 JUL 1346 182 51, - 1 AU 0%00 250 43.
23 JUL 2200 47 105, * 26 JUL 1BQC 115 50, * 29 JUL 1400 183 51. * i AUG 1000 281 4z.
23 JUL. 2300 48 929, * 26 JUL 190¢ 116 &0, * 29 JUL 1500 184 50. * 1 AUZ 1309 252 42.
24 JUL 0000 49 94, * 26 JUL 2000 117 650. * 29 JUL 1800 185 s0. i 1 ADG 1200 282 4z,
24 JUL 0100 50 a5, * 26 JUL 2100 118 EC. * 25 JUL 1700 188 50. * 1 AUG 1300 254 42.
24 JUL 0200 51 a5, * 25 JUL 2200 119 50. * 29 JUL 1800 187 50. * 1 AUG 140C 255 4z.
24 JUL 0300 52 B2, * 26 JUL 2300 120 60. * 29 JUL 1200 188 50. . 1 aUG 1500 256 4z2.
24 JUL 0400 53 EER * 27 JUL G000 121 8%, * 25 JUL 2000 189 50. ® 1 AUG 1800 257 42.
24 JUL 050Q 54 76, * 27 JUL 0300 122 59. * 29 JUL 21400 190 50. - 1 AUG 1700 258 42.
24 JuL 0600 &t 74, * 27 JUL dzeo 123 55. - 23 JUL 2200 192 50. * 1 AUG 1800 258 42,
24 JUL 0700 5E 72. * 27 JUL 0300 124 59. * 22 JUL 2300 132 49. * 1 AUG 1900 2860 41.
24 JUL 0809 87 Ti. * 27 JUL Q480 125 55. * 30 JUL 0000 133 48. * 1 AUG 2000 261 41.
24 JuL 0900 58 7a. * 27 JUL 4500 128 59. * 30 JUL 0100 134 4%. * 1 BRUG 2100 262 41.
24 JUL 1000 59 e, - 27 JUL 0600 127 59. * 30 JUL 0200 19& 49. * 1 AUG 2200 283 1.
24 JUL 1100 &0 70. * 27 JUL 0700 128 58. bl 30 JUL 0300 196 43. * 1 AUG 2300 2484 41.
24 JUL 1200 -3 8 E9. * 27 JUL 0800 129 58. * 30 JUL 0400 197 49. * 2 AUG DOOO 285 41.
24 JUL 1300 62 69. * 27 JUL 0900 130 8. * 30 JUL 0500 198 48. * 2 AUG 0100 266 41.
24 JUL 1200 63 €69, d 27 JUL 1000 131 58. * 30 JUL 0600 199 15. * 2 AUG 0200 267 41,
24 JuL 1540 €4 69, * 27 JUL 1100 132 58, * 30 JUL 0700 200 48. * 2 AUG 0300 268 41.
24 JUL 1600 €5 8%. * 27 JUL 1200 133 58. * 30 JUL CBOD zZC1 48, ol 2 AUG 0400 263 41.
24 JUL 1700 &4 8%, * 27 JUL 1300 134 57. * 30 JUL 0900 202 48. * 2 AOG 0500 2790 440,
24 JUL 1800 &7 E6. * 27 JUL 1400 135 57. * 30 JUL 1000 zO03 48. *
24 JUL 19Q0 68 68. * 27 JUL 1500 136 57. * 30 JUL 1100 204 48. b

* * *

L T e L e R d e e b & T T T E e e T S PR 2 ey L s

PEAK FLOW TIME MBXIMOM AVERAGE FLOW
6-HR 24-HR 72-HR 269.00-HR
{CFS) (HR)
{CFS)

432. 25.00 118, 280. 148. 77.
' {INCHES) .g51 .142 .218 423
{AC-FT} 207. 575. g81. 1711.

CUMULATIVE AREA =  75.%0 §Q MI
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38 KK - REACH3 * OUTFLOW HYDROGRAPH FOR CRANNEL REACH3
- .
AT E R rrwr
HYDROGRAPH RCUTING DATA
40 RL ROUTIRG LOSSES
QLOss -4,80 INITIAL LCSS
CLosS .00 ADDITIONAL FRACTION LOST
33 RD MUSKINGUM-CUNGE CHANNEL ROUTING
41 RC NORMAL DEPTH CHANNEL
ANL 160  LEFT CVERBANX N-VALUE
ANCH _O6C  MAIN CHANNEL K-VALUE
ANR 100 RIGHT CVERBANK N-VALUE
RLNTH 5600, REARIH LENSTH
SEL .60z ENERSY SLIPE
BELMAX 1035.0 MAX ELEV FOR STORAGE/OUTFLOW CALCULATION
CROSS-SEXTICN DATA
--- LEFT OVERBANX --- - ------ MAIN CHANNEL ------- + --- RIGHT OVERRANK ---
43 RY ELEVATION 1035.00 1055 ,80 . 1025.00 1025.00 1033.00 1034.00 1035.04
42 RY DISTANCE .00 1.%C A 55.00 90.00 e5.00 145.00 146.00
L2 2]
ETORAGE-OUTFLOW-ELEVATICN DATA
STORAGE .00 2.3% 7,31 9.83 12.40 is5.01 17.87 20.37 23.12
OUTFLOW .oe 10.28 £3.13 101.37 145.25 197.22 252.85 315.85 3gz.95
ELEVATION 1025.00 1025.53 PR 1I35.58 1027.11 1027.813 1G628.16 1028.68 1023.21 1029.74
STORAGE 25.91 28.73% ILOES 34,55 37.82 40.54 44 .71 §2.35 62.10 71.85
QUTFLOW 454.96 531.7¢C 6598 68 785,11 BB3.66 995.58 1126.36 1264.80  1464.73
ELEVATION 1030.2¢ 1030.7¢9 1031.8% 1032.37 1032.90 1033.42 1033.95 1034.47 1035.00
COMPUTED MUSYINSUM-CUNIZ PARAMETERS
COMPUTATION TIME STEPR
ELEMENT ALPHA b o7 2.9 PEAK TIME TO VCLUME MAX TMUM
PEAK . CELERITY
N (FT) [CFS) {MIN) (IN} (FPS}
MAIN k) 2B00.00 430,85 1530.00 .42 2.68
INTERPCLATET ¥C SPECIFIED COMPUTATION INTERVAL
MATIN 62.00 430.51 1560.00 .42

CONTINULTY SUMMARY ({AC-FT)

- INFLOW= .1713E+04 EXCESS= .000CE+00 QUTFLCW=

-1713E+04 BAEIN STORAGE=-.30658E+Q0 PERCENT ERROR=
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HYDROGRAPH AT STATION REACH3

Atk ke ke A Rk A ke e ok o e R ek ok kA A R R R AR R AR T T TR RN AT TR AN RN TR R R ANN T AN TN A AR AR AR RN

* - Ll
DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN QRD FLOW * DA MON HRMN ORD FLOW
- - -
22 JUL 9000 1 49. *+ 24 JUL 2000 69 73. * 27 JUL 1600 137 §2. = 30 JUL 1200 205 53,
22 JUL 9100 2 49. * 34 JUL 2100 70 73. % 27 JUL 1700 138 §2. *+ 30 JUL 1300 206 53,
22 SUL 0200 3 49, * 24 JUL 2200 71 73. = 27 JUL 1804 138§ §2. *+  3c JUL 1400 207 53.
22 JUL 0300 4 49, = 24 JUL 2300 72 7z. * 27 JUL 1900 140 62. * 30 JUL 1500 208 5z,
32 JUL 0400 5 43. * 35 JUL 0000 73 72.  * 27 JUL 2000 141 1. * 30 JUL 1600 20% 52.
22 JUL D500 € 42, + 25 JUL DlO0G 74 72. + 27 JUL 2100 142 §1. % 30 JUL 1700 210 5%,
22 JUL 0680 7 4%. + 35 JUL D200 75 72, = 27 JUL 2200 143 §1. % 30 JUL 1800 211 52.
22 JUL 070D 8 4. + 35 JUL 0300 7€ 72, % 27 JUL 2300 44 1. %+ 30 JUL 1980 212 52.
22 JUL 080D e 4. * 25 JUL 0400 77 72. % 28 JUL 000C 145 1. % 30 JOL 2000 213 -8
22 JUL 0900  1C 49. = 25 JOL 0500 78 71. % 28 JUL 0100 146 61.. =~ 30 JUL 2100 214 52,
22 JUL 1000 11 4B. * 25 JUL 0600 7% 71.  * 28 JUL 0200 147 61. * 30 JUL 2200 215 53.
22 JUL 1100 13 48. % 25 JUL 0700 @O 71, * 28 JUL 0300 142 0. * 30 JUL 2300 216 s1.
22 JUL 1200 13 48. % 25 JUL osop 81 71.  * 38 JUL 0400 148 €0. + 31 JUL 0000 217 51.
2z JUL 1300 14 48. * 25 JUL 0900 82 71, = 28 JUL 0500 350 §0. * 31 JUL 0100 218 5z,
22 JUL 1400 15 48. * 25 JUL 1000 83 1. ~ 2B JUL 0600 152 §0. * 31 JUL 0200 219 5%.
22 JUL 1500 14 43. * 25 JUL 1100 84 74, * 38 JUL 9700 152 §0. * 31 JUL 0300 228 51.
22z JUL 1500 17 51. * 25 JUL 1200 85 70, * 28 JUL 0800 153 §6. * 31 JUL 0400 221 51.
22 JUL 1700 1B 78. + 25 JUL 1300 8§ 7a. * 28 JUL 0900 154 §6. * 31 JUL 0500 222 s1.
22 JUL 1800 18 133, * 25 JUL 1400 87 70. * 28 JUL 1000 155 55. *+ 31 JUL 0600 223 51.
22 JUL 1850 20 175. * 25 JUL 1500 88 70. * 28 JUL 1100 15§ 53, + 31 JUL 0700 3224 50.
22 JUL 2000 21 18%. + 35 JUL 1600 83 70. + 28 JUL 1200 157 5. * 31 JUL U800 23§ 50,
22 JUL 2100 22 202. v+ 25 JUL 1700 90 €9. * 289 JUL 1300 158 53, * 31 JUL 0500 226 50.
22 JUL 2200 23 267. * 25 JUL 1800 91 §2. %+ 28 JUL 1400 159 59, % 31 JUL 1000 237 50.
22 JUL 2300 24 355. *+ 25 JUL 1900 @2 69. * 28 JUL 1500 160 53. % 31 JUL 1100 228 50.
23 JUL 0000 2% 40%. ~ 25 JUL 2000 93 §9. * 28 JUL 1600 161 59, * 31 JUL 1200 229 50.
231 JUL 0100 26 432.  * 25 JUL 2100 94 69. % 28 JUL 1700 152 &, * 31 JUL 1380 230 50.
23 JUL 0200 27 435. * 25 JUL 2200 95 69. %+ 28 JUL 1BC0 163 S8, ~ 31 JUL 1480 231 50.
23 JUL 0300 28 432. % 25 JUL 2300 96 §6. * 28 JUL 1900 1&4 58, % 31 JUL 1500 232 50.
23 JUL 0400 2% 424. % 26 JUL 080G 97 68. * 28 JUL 2000 185 8. % 31 JUL 1500 233 49.
23 JUL 0800 30 40%. % 26 JOL 0100 98 §8. % 28 JUL 2100 165 S8, * 31 JUL 1700 234 49.
23 JUL 0600 31 387. * 26 JUL 0200 99 68. * 28 JUL 2200 167 8. %~ 31 JUL 1800 235 43.
23 JUL 9700 32 363. % 24 JUL 030€ 100 8. * 28 JUL 2300 1868 5g. * 31 JUL 1300 236 45.
23 JUL ge00 33 338, * 26 JUL 0400 101 8. *+ 29 JUL 0000 189 57. * 31 JUL 2000 237 48.
23 JUL 0900 32 374, * 26 JUL 0500 102 §7. * 29 JUL 01060 170 57. % 31 JUL 2100 238 ag.
23 JUL 1000 35 292, * 26 JUL 0§40 103 67. * 29 JUL 0200 171 E7. % 31 JUL 2200 23§ 45.
23 JUL 1100 36 270.  * 26 JUL 0700 104 §7. * 329 JUL 0300 -172 £7. * 31 JUL 2300 240 49.
23 JUL 1200 37 249, * 26 JUL 080D 105 67. * 29 JUL 0400 173 57. o+ 1 BUG 0000 241 48,
23 JUL 1300 38 339, * 26 JUL 0900 106 §7. * 285 JUL 0500 174 57,  * AUG 0100 242 48.
23 JUL 1400 33 211.  + 26 JUL 1000 107 67. * 25 JUL 0600 175 57, * i AUG 0200 243 48.
23 QUL 150C 40 1%4. % 26 JUL 1100 108 66. * 25 JUL 0700 176 7. o+ 1 AUG 0300 244 a8.
23 JUr 1580 41 179. * 26 JUL 1200 109 66, * 29 JUL 0BOO 177 s6. o+ 1 AUG 0400 245 4.
23 JUL 1700 42 166. + 26 JUL 1300 11D €6, * 29 JUL 0900 178 56. o+ 1 AUG 0500 246 a8.
23 JUL 1800 43 153. * 26 JUL 1400 111 6. = 29 JUL 1000 179 S56. ¥ 1 AUG 0600 247 18,
23 JUL 1900 44 142, * 26 JUL 1500 112 6. * 23 JUL 1100 180 56, 0+ 1 AUG 0700 248 48,
23 JUL 2000 45 13z, * 26 JUL 1600 113 66. * 25 JUL 1200 181 56. 0~ 1 AUG 0800 249 48,
23 JUL 2100 4§ 123, + 26 JUL 1700 114 5. * 25 JUL 1300 182 55, 1 AUG 0900 250 47,
23 JUL 220C 47 116. * 26 JUL 1800 115 65, * 35 JUL 1400 183 56. 1 AUG 1000 251 47.
23 JUL 2300 48 109. + 26 JUL 1900 116 65, * 25 JUL 1500 184 55, * 1 AUG 1100 282 47,
24 JUL 0@oc 49 1p3. + 26 JUL 2000 117 §5, * 28 JUL 1600 185 55. = 1 AUG 1200 253° 47.
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24 JUL 0100 59 sg. * 26 JUL 2100 118 €5. * 23 JUL 1700 186 55. %+ 1 AUS 1300 254 - 47.
24 JUL 0200 51 23. * 26 JUL %200 118§ 65. Ll 23 JUL 1800 187 55. * 1 AUG 1400‘ 255 47.
24 JUL Q300 52 85. * 26 JUL 2300 120 65, * 2% JUL 1900 1B8& E5. * 1 RUG 1500 256 47.
24 JUL 0400 53 6. * 27 JUL dooo 121 §4. = 29 JUL 2000 183 S5. 1 AUG 1600 257 47.
24 JUL 0500 64 B3, + 27 JUL 0100 122 61. * 29 JUL 2100 190 55. .+ 1 AUG 1700 258 . 47,
23 SUL 0600 5§ 80. *+ 27 JUL D200 123 64. + 28 JuL 2200 191 s5.  + 1 AUG 1800 259 47.
24 JUL o700 56 T8. hd 27 JUL 0300 124 64 * 29 JUL 2300 182 54. * 1 AUG 1500 éﬁﬂ 46 .
24 JUL 08C0 57 7. * 27 JUL 0400 125 64 * 3g JUL Qdg400 193 54.. ~« 1 AUG 2000 261 46 .
24 JUL 0300 5B qs. * 27 JUL 9500 126 &4, * 30 JUL 0100 192 Sa. = 1 AUG 2100 262 46,
24 JUL 1000 53 LER * 27 JUL Q&00 127 63, * 30 JUL 0200 195 S4. > I ADE 2200 263 a6.
24 JUL 1100 60 15. * 27 JUL D700 128 E3. * 30 JUL 030C 196 5%, * 1 ADG 2300 ,264 ! 46,
24 JUL 1200 [>% T4 * 27 'JOL nBoo 129 63, - 3p JUL c4adn 197 54. * 2 AUG 0000 265 6.
24 JUL 1300 &2 74 . » 27 JUL 0900 130 €3. * 30 JUL 0S00 198 54. * 2 AUG 0100 " 268 ‘ 46.
24 JUL 1400 63 74. = 27 .JUL 1000 131 83, * 3¢ JUL 0500 139% 54. * 2 AUG 0200 287 46,
24 JUL 1500 64 T4. * 27 JUL 1100 132 53. = 30 JUL 0700 200 £3. - 2 AUG 0300, 268 46,
24 JUL 1600 85 4. - 27 JUL 1200 133 63. * 30 JUL 0BOO 202 £3. * 2 AUG 0,400. 269 45,
24 JUL 1790 66 23, + 27 JUL 1300 134 §2. = 30 JUL 0%00 202 §1. + 2 AUG 0800 270 4.
34 JOL 1800 67 33, * 27 JUL 1400 135 €2. + 30 JUL 1000 203 53, =
24 JUL 1900 &8 73, + 27 JUL 1500 138 §2. * 30 JUL 1100 204 53, =

. . .

L L L L L L L L LT T L R e e o T T T

PERK FLOW TIME MEXIMUM AVERAGS FLOW :
’ 5-HR 24-HR 72-HR 269.00-HR ‘
(CFS! (3R)

(CFS) !
435, 26.00 s22, 294. 153. 92. .

{TNCHES ) .0s2 144 .225 249

{AC-FT) 209. 584, 303. 1818,

CUMULATIVE AREA =  75.80 SQ MI

ek WHT dohkk ART FET RAF NAY WTE KK AWE FEE ANF FAE AkH WAK khdk KRR Rad kAR NTW RWE AWF md AAE ks FEE Nkk bEA TEw kkk WAY dwd Wk K

P T T

* -
44 KK b BASING * GLADY CREEK SUBBASIN HYDROGRAPH
» *

AARRE T TR RNy

----- DS§--- ZREAD Unit 71; Vers, 1: /MAD/GLADY/PLOW/01JUL1976/1HOUR/COME/
+----DS8--- EREAD Unit 71; Vers. 1: /MaD/GLADY/FLOW/01JUL1976/1HOUR/COME/
--+~-D8§-+~ ZREAD Unit 71; Vers. 1: /MAD/GLADY/FLOW/01AUG1376/1KOUR/COME/ '

SUBBASIN RUNOFF DATA

45 BA SUBRBASIN CHARACTERISTICS .
TAREA 13.20 SUBBASIN AREA !
LT !
DT L LT T e - " T L
HYDROGRAPE AT STATION BASING
A T kAR AT AN AR APV TT IR AR SR AT T A day P e, B S A PN T e )
- * -
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DA MON

22
22
22
22
22
22
22
22
22
22
22

EEEREEEEE

22
22
22
22
22
22
22
22

22
22
22
22
23
23
23
23
22
23
213
23
23
23
23
23
23
23
23
22
23
23

EEREEEEE RN R

Sfdgddagaggvg

23
23
23
23
23
24
24
z4
24
24
24
24
24
24
24

SR EEEEEEEEREEE RN

278

00G0
4100
02q0
G3on
0400
0500
J6co
0700
aaco
g3ne
1000
11oc
1200
1200
1440
1500
1600
1700
laco
1300
2000
2100
2200
2300
aoge
0140
G200
J300
0a00
500
a500
0700
G800
a3go
1000
1leo0
1200
1300
1400
isge
100
1700
isoo
1800
2000
2100
2200
2300
0do0e
0100
gzeo
J300
0a0q
0500
0spo
0700
0800
asco

GRD

e L R SR

B R
[

I
Li

14
15
i&
17
18
12
26
21
22
23
24
25
28
27
28
25
30
31
32
EE]
34
35
36
a7
38
3%
40
41
42
43
44
a5
46
47
48
448
50
51
52
53
54
55
13
57
1)

FLOW

LUWUJUNWU-IU

7]

Wow o W

(I N R
S F W oem ook woWw

Lt
o

47.
53.
57.
2.
60,
60
59,
57.
54,
52.
49.
46,
43.
40.
37.
35s.
3z2.
23.
27.
25.
23.
21,
13.
17.
16.
14,
13.
1z.
11,
19,

9.

8.

B.
7.

DA MON HRMN ORD
24 JUL 2000 63
24 JUL 2100 70
24 UL 2200 T2
24 JuL 2300 72
25 JUL 0000 73
25 JUL 0100 74
25 QUL 0200 75
25 JUL 0300 7e
25 JUL 0enp 77
25 JUL 0500 78
26 JUL o&Ge 79
25 JOU5L 070D &80
25 JUL 0800 81
25 JUL asap a8z
25 000 83

nEAEEREE

u

[ TS
o
4
ol
I
un
"

[
4
i
t
r

o

T

oy

I N |
n ,

¥
n

25

aa

25

25

25

23

26 UL 1571 11z

28 1z

23 P
26 JUL 3£l 115

26 JUL 1#ll 0 i1

256 JUL 201D 117
26 JUL 21zt 11g

26 JUL ZIlf 0 i1y

25 JUL 2:iic izc
T OUL pCoc 1zt

27 JUL Q10D 12z

27 JUL 0232 123
27 JUL 0208 1324
27 JUL 0300 12t%
27 JUL 0300 125

g

oo m oo om oo

Wmowmomowm omon W

]

un

(LT

monowmon

[}

(LT ]

'

L}

n

Von ;1 womom oo

n

w

uon

wmon

ww

[ S S S Y

DA

ééééééééééééééééééééééééééééééééé55ééééééééééééééééééééééé

MON

1600
1700
1800
1ac0
2009
2100
2200
2300
aeac
0100
o2co
034an
c400
a50q
000
avoe
0800
osoo
1g0¢
1100
1200
1300
1400
15o0
1600
1700
l1sce
1300
2000
2100
2200
2300
doao
0100
0200
0ago
0400
0S¢0
gsaoe
07049
DECO
Bg0
1000
1100
lzo0
1300
1400
1500
1600
1700
i8¢ce
1300
2000
2100
2200
23040
ococo
a10e

ORD

137
138
l3s
140
141
142
143
144
145
146
147
144

1439
150

152

152

153

154
155

158

157
1c8

153

160
161

162
163

16z

165
166

167
168
169
170
171
172
173
174
175
178
177
17e
179
180
181
182
183
184
185
186
187
148
183
190
181
182
193

FLOW

!

w
(=]

HadfedasEEngs

3g
30
ang
30
ao
30
30
an
30
ac
30

i
31
31
31
31
31

31
31
31
31

31
31
31

dEfEFHEAdEAE g

31 JUL

31
31
31
31
a1
31
31
a1

L e T T

.

R R e

AUG
AUG
AUG
AUG
AUG

ATG
UG
AUG
ADG

1200
1300
1400
1500
1609
1709
1500
1200
2000
2100
2200
2300
co0od
a100
0200
03co
0400
0500
2500
0740
0800
osgo
1000
1l0¢
1260
1300
1400
1500
1600
1700
i84o
135040
2000
2140
2200
2300
oooe
2100
d200
03q¢c
0400
aseo
0&00
0700
a800
034ag
1000
1100
12490
1300
1400
isoe
160y
1700
lape
13do
2000
2100

CRD

205
206
207
208
209
21c
211
212
213
214

216
217
218
219
220
221
222
223
224
225
226
227
228

230

231
232
233
234

236

237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252

254
255
256
257
258
253
260
251
262



0600
0700
0800
090¢C
1000
1100
1200
1300
1400
1500

127
128
123
130
131
132
133
134
135
136

L I R LY

30
3o
o
30
3o
30
30
o
340
30

FHEEEAAELH

0200
n3aoo
0400
asen
0600
0700
0RCO
0500
1000
11404

155
196
157
198
1939
200
201
202
203
204

L T T S S Y

MO NN N oM e R

AUG
AUG
AUG

AUG
AUG
AUG
AUG

2200
2300
0000
0100
0200
0300
044Q0
0500

283

264

255

266 -

267
2586
289
2710

Wow o W ow ow W

B L L L L a sl R d L L L e e R e T L g

24 JUL 1000 S9 7. % 27 JUL
24 JUL 1100  6C 6. * 27 JUL
24 JUL 1200 61 6. * 27 JUL
24 JUL 1300 62 6§, * 27 JUL
24 JUL 1400 63 5. 27 JUL
24 JUL 1500 64 5. * 27 JUL
24 JUL 1600 65 5. * 27 JuL
24 JUL 1700 6§ 5.~ 27 JUL
24 JUL 1800 67 5. %« 27 JUL
24 JUL 18500 68 5. * 27 JUL
.
- ELA LS e hw ThRw rhEk®
PEAX FLOW TIME
6-HR
{CFS) {KR)
) {CFS)
50 27.00 se.
| INCHES) L041
{AC-FT) 29.

WAE mwa

47 KK

43 HC

*

CUMULATIVE AREA =

drwekdrd ot W % ek

-

*

*

STAZ

-

* COMBINED

*

L L T2

TAE mdd wXF MEW WAT TwE kA

MAXIMUM AVERAGE FLOW

24-HR F2-HR
43. i9.
.121 .164
85, 115.
13.20 SQ MI

263 _00-HR

-252
177.

TRE AT RAE kkd RAE kdd WRA TFY AR KWL kg k NTW dkd RRE WAR FET RN NET ANT kkw ATE RRE FAR

HYDROGRAPH FOR CHAMNNEL REACH3 AND GLADY CREEK

HYDROGRAPH COMBINATICN
2 NUMBER OF HYDROGRAPHS TO COMBINE

ICOMP

L Ty T R e S T e A L Ty e S R s g L R L e e T et e et e bR L et el

D R L L L L R L T L S T L e L L A e s s e el

DA MCM HRMN CRD

22
22
22
22
22
22
2z
22
22z
2z
22

afdgggaargd

0000
o100
0200
0300
Deco
D500
0600
o700
J800
0900
1000

Wb N Mo B W R R

ISa =]
- O

n

FLOW  *
N

52. *
52. =
s2. -
52. o+
52. o«
52. *
52. %
52,
52. *
52. *+
51. 0+

HYDROGRAPH AT STATION
SUM OF 2 HYDROGRAPHS

DA MON HRMN ORD FLOW
24 JUL 2000 69 78.
24 JUL 2100 70 7e.
24 JOL 2200 71 78.
24 JUL 2300 72 8.
25 JUL QQ00 73 7.
25 JUL 0100 74 7.
25 JUL 0200 75 77.
25 JUL 0300 76 77.
25 JuL 0400 T 7.
25 UL 0500 78 6.
25 JOL Q400 79 76.

*

*

STh4

DA MON HRMN ORD

27
27
27
27
27
27
27
27
28
28
28

dgfdaddafgagd

1600
1700
1809
1500
2000
zi10c0
2200
2390
00Q9
0100
gzeo

137
138
139
140
141
142
143
144
145
146
147

FLOW

66.
66,
66,
E6.
[-1:38
B5.
65.
65.
5.
65.
65.

*

Ak e

DA MCN ERMN ORD

30
30
30
30
io
a0
ac
3c
3¢
30
30

SAdHdgdadEd

1200
1300
1400
1500
1600
1700
1B060
1900
2000
2100
zZ200

205
206
207
208
208
210
211
212
213
214
215

FLOW

56.
56,
56,
=1
56.
56.
56.
55.
55.
S5,
55.

279

e



22 JUL 1100 12 51. * 25 JuL o700 80 76, » 28 JUL 0300 148 6E. * 30 JUL 2300 216 L1:08
22 JUL 1200 13 51. * 25 JuL Q800 | Bl 76. - 28 JUL 0400 1438 64, * 31 JUL QoQo 217 55.
22 JOL 1300 1z 51. * 25 JUL 0200 42 76. * 28 JUL d5gC 150 64 . L 31 JUL G100 Z1s 55,
22 JUL 1400 15 51. ol 25 JUL 1000 83 75. * 28 JUL 0600 151 84. * 31 JUL 0200 219 55.
22 JUL 1500 15 B1. * 25 JUL 1100 84 75. * 2B JUL 07C0 152 4. * 21 JUL 0300 220 54.
22 JUL 1600 17 54, * 25 JUL 1200 85 7. - 28 JUL 0800 153 4. > 31 JUL 0400 221 54,
22 JUL 1700 ig 83. * 25 JOL 1300 85 75, * 28 JUL 0800 154 64. * 31 JUL 0500 222 54.
22 JUL-1800 1s 141. * 25 JUL 1400 87 75. - 28 JUL 1000 155 63,. * 31 JUL 0600 223 5g.
22 JUL 1800 20 188. * 25 JUL 1500 &8 75. * 28 JUL 1100 158 63. * 31 JuL 0700 224 54.
22 JuL 2000 21 210. i 25 JUL 1600 g9 T4. - 28 JUL 1200 157 3. * 31 JUL 0BoQ 225 54,
22 JUL 2140 22 232. * 25 JUL 1700 20 74. * 28 JUL 1380 158 63. - 31 JuUi 9800 228 54,
22 JUn 2204 23 3a7. - 25 JUL lg00 51 74. * 28 JUL 1400 159 63. * 31 JUL 1000 227 54.
22 JUL 2300 24 402. * 25 JUuL 1500 92 T4. * 28 JUL 1500 160 63. * 31 JUL 1100 228 53.
23 JUL 0000 25 461. * 25 JUL 2000 83 T4 . - 28 JUL 1600 161 €3. * 31 JUL 1200 228 53.
23 JUL clo0 26 489, * 25 JUL 2100 54 74, = 28 JUL. 1700 162 &2 * 31 JUL 1300 230 52,
23 JUL 0200 27 494 . * 25 JOL 2200 95 73. * 28 JUL 1800 163 62. * 31 JUL 1400 231 53.
23 JUL 0300 28 422, * 25 JUL 2300 26 73. = 28 JUL 1900 164 62. - 31 JUL 1500 232 53.
23 JUL 0400 29 484 . * 26 JUL 0400 87 73. * 28 JUL 2000 165 g2. * 31 JUL 1600 233 53.
23 JUL 0sd0 3n 4€8. * 26 JUL 0100 o8 73. * %3 JUL 2100 166 62, w 31 JUL 1700 234 53.
23 JUL 0500 31 444 . * 26 JUL 0200 58 73, * 28 JUL 2200 187 62, * 31 JUL 1800 235 53.
23 JUL 0700 32 418. * 26 JUL 0300 100 7z. * 28 JUL 2300 168 82 .- * 31 JUL 1900 236 2.
23 JUL 0800 i3 380, * 286 JUL 0400 101 2. - 2% JUL 0000 163 €1. * 33 JUL 2000 237 52.
23 JUL 0500 34 383, * 26 JUL 0500 102 72. ol 2% JUL 0:00 170 61, * 31 JUL 2100 238 5z.
23 JUL 1¢00 as 337. * 26 JUL p&n0 103 72. * 2% JUL 0200 171 61. * 31 JUL 2200 239 52.
23 JUL 1100 36 313. * 26 JUL Q700 104 72, * 23 JUL Q300 172 81, * 31 JUL 2300 240 52.
23 JuL 3200 37 289. * 26 JUL 030C 105 72. * 23 JUL 0400 373 61. * 1 AUG w000 241 52.
23 JUL 1300 38 255: - 26 JUL 0900 106 71. * 29 JUL 9500 174 4l1. * 1 AUG 0100 242 52.
23 JUL 1400 35 245. * 26 JUL 1000 107 TL. * 22 JUL 0&6C0Q 175 61. * 1 AUG 0200 243 52.
23 JUL 1504 40 226. * 26 JUL 1100 108 TL. * 28 JUL 0700 176 50, * 1 AUG 0300 244 51.
23 JUL 1600 41 208. hd 26 JUL 1200 10% T1. * 25 JUL 0800 177 80. = 1 AUG 0400 245 5.
23 JUL 1700 42 193. * 26 JUL 1300 110 7L, * 2% JUL 08¢0 178 0. * 1 AUG 0500 246 5.
23 JUL 1800 43 178. * 26 JUL 1400 111 T1. b 2% JUL 1000 179 60. * 1 AUG 0600 247 gx.
23 JUL 1%00 44 185. * 25 JUL 1500 112 70. * 25 JUL 1100 180 60. * 1 AUG 0700 248 51l.
23 JUL 2000 45 153. * zs JUL 1600 113 70. * 25 JUL 1200 181 60. * 1 AUG 0800 249 51.
23 JUL 2100 £1 142, * 26 JUL 1700 114 T0. * 29 JUL 1300 182 E0. * 1 AUG 0200 250 51.
23 JUL 2200 47 133. * 26 JUL ‘1800 115 70. * 25 JUL 1400 183 5. * 1 AUG 1000 231 51.
23 JUL 2300 48 125. - 26 JUL 1900 116 70. * 29 JUL 1500 184 59. * 1 AUG 1ip00 252 50.
24 JUL 0000 45 117. bl 26 JUL 2000 117 70. - 29 JUL 1600 185 55. * 1 AUG 1200 253 50.
24 JUL D100 50 111. - 26 JUL 2100 1ig a9. * 29 JUL 1790 186 59. * 1 AUG 1300 254 50,
24 JUL 0200 51 105, * 26 JUL 2200 11% 68, * 25 JUL 1800 187 59. * 1 AUG 1400 255 50.
24 JUL 0300 52 io@. * 26 JUL 2300 12C 65. - 2% JUL 1900 188 59. * 1 AUG 15300 256 50.
24 JUL Cc400 B3 5. * 27 JUL QOc0 121 69. > 2% JUL 2000 1B% s9. * 1 AUG 100 257 50.
24 JUL 05co 54 az2. * 27 JUL 0100 122 63. - 23 JUL 2100 150 Eg. * 1 AUG 1700 258 50.
24 JUL 0500 55 89. * 27 JUL 0260 123 [ * 29 JUL 2200 151 58. * 1 AUG 1800 259 50.
24 JUL 0700 56 86. * 27 JUL Q300 124 3 * 29 JUL 2300 182 58. * 1 AUG 1200 260 50,
24 JUL 0800 57 g84. * 27 JUL 0400 125 €8. * 30 JUL 0000 133 8. * 1 AKS 2000 261 49,
24 JUL 0300 58 B3, * 27 JUL 0500 126 3 - 30 JUL 8100 194 1 + 1 AUG 2100 282 45,
24 JUL 1000 55 BZ. ol 27 JUL os0Q 127 8. * 30 JUL 0200 195 58. * 1 AUG 2200 263 49,
24 JUL 1100 60 Bl. > 27 JUL 0700 124 6B. * 30 JUL 0300 19% 58. * 1 AUG 2300 264 49,
24 JUL 1200 6l ao. * 27 JUL 0800 129 6B. b 30 JUL 0400 197 57. * 2 AUG 0000 265 439,
24 JUL 1300 62 an. - 27 JUL %00 130 87. * 30 JUL 0500 198 57. * 2 ADG 0130 26¢€ 49.
24 JUL 14090 63 75. * 27 JUL 1000 131 &7, > 30 JUL 0600 192 57. * 2 AUG 0200 267 49.
24 JUL 1500 64 75, * 27 JOL 1100 132 87. w 30 JUL 0700 200 57. * 2 AUG 0300 268 49.
24 JUL 1600 &5 79. * 27 JUL 1200 133 87, * 30 JUL ©800 201 57. * 2 AUG 0400 26% 48.
24 JUL 1700 56 79. v 27 JUL 1300 134 €7. * 30 JUL ©200 202 57. > 2 AUG °0500 270 48.
24 JUL 1800 87 78. - 27 JUL 1400 135 67. * 30 JUL 1000 203 57. *
24 JUL 1800 a8 78. * 27 JUL 1500 135 66. * 30 JUL 1100 204 56. *

- = *
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PERX FLOW TIME MAXIMUM AVERAGE FLOW
6-HR. 24-HR 72-HR 269 . 00-HR
+  |CFS) {HR}
{CFS)
- 494. 26.00 400, 337. 172. 34.
(INCHES) L0580 o141 .216 .4210
(BC-FT} 238. 668. 1024. 1596 .
COMULATIVE AREA = 89,10 SQ MI

www wkk WA wkk BEk Wk hwd ke kedr hdd Wkt kkk wEW wodkk ke kAR RET wbd dkd wh b Skt bRk wwr MAK kdd kww mam WEE dwd RmN kW Rk kg

Y i s T ]

- n
49 XK - REACH4 * OUTFLOW HYDROGRAPH FOR CHRNNEL REACH4
- *

TEETRARNEAERRE

HYDROGRAPH ROUTING DATA

51 RL ROUTING LOSSES
QLOSS -5.40 INITTAL LOSS
CLOSS .00 ADDITIONAL FRACTION LOST
so RD MUSKINGUM-CUNGE CHANNEL ROUTING
52 RC NORMAL DEPTH CHANNEL
ANL 100 LEFT OVERBANK N-VALUE
ANCH 060 MAIN CHANNEL N-VALUE
ANR 100 RIGHT OVERBANK N-VALUE
RLNTH §800. REACH LENGTH
SEL .0010 EBNERGY SLOPE
EIMAX 1028.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
‘ CROSS-SECTION DATA
-+~ LEFT OVERBANE --- + ---—-- MAIN CHANNEL —------ + --- RIGHT OVERBANK ---
54 RY ELEVATION 1028.00 1026.00 1025.00 1018.00 1018,00 1025.00 1026.00  1028.00
53 RX DISTANCE .00 1.00 50.00 E5.00  100.00  10%.00  155.00  156.00
.
COMPUTED STORAGE-QUTFLOW-ELEVATION DATA
STORAGE .80 3.73 7.52 11.37 15.28 19.26 23.30 27.39 31,55 35.78
OUTFLOW .oo 12.0¢ 38.12 74,61  120.065  173.51  234.37  302.13  376.44  456.33
ELEVATION  1016.00 1018.53 1019.05 1019.58  1020.11  1020.63 1021.16 1021.68 1022.21  1022.74
STORAGE 40.96 44.41 45,91, 53.28 58.858 58.51 81.08 93.80  106.55  115.35:
QUTFLOW 543,54  635.8% 733.88 B37.38  986.02  1093.59 1257.1¢ 1442.46  1645.1) 1866.60
ELEVATION  1023.26 1023.75 1024.32 1024.84 1025.37  1025.89 1026.42  1026.95  1027.47 1028.00
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTRTICN TIME STE®
ELEMENT  ALPHA M DT D% PEAR  TIME TO VOLUME  MAXIMUM
PEAK CELERITY
(MIN (FT) (cFs) (MIN) (IN) (FES)
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MAIN 33.00 3400.00 493.04 1E17.00 .42 2.48

INTERPCLATED TO SPECIFIED COMPUTATICON INTERVAL

MAIN €0.00 492,91 1620.00 42

CONTINUITY SUMMARY {AC-FT) - INFLOW= .1998E+04 EXCESS= ,0000E+00 OUTFLOW= .1998E+04 BASIN STORAGE=-,39%16E+00 PERCENT ERRCR= v

Ak R TN W Ak AT T N Ty kT TN T A A A AN N A I W A A M N AT m N d wrr o rr akrrhr Pk kA A w A A r kA w kAN TN Nk kb kv TAK

HYDROGRAPE AT STATION  REACH4

B o L L L L L L A L R R L L D T T L

* * -
CA MON HRMN ORD FLOW = DA MON HRMN ORD FLOW hd DR MON HRMN ORD FLOW DA MON HRMN ORD FLOW

* * "=
22 JUL 0000 1 58 * 24 JUL 2000 89 B4, * 27 JUL 1s0C 137 T2 * 30 JUL 1200 305 62,
22 JUL 0100 2 58. * 24 JUL 2100 70 84 . - 27 JUL 170C 138 T2 * 30 JUL 13Q¢0 208 g2,
22 JUL 0200 3 58. * 24 JUL 2200 71 84, * 27 JUL 184¢ 139 T2. * 30 JU0L 1409 207 62.
22 JUL B3co 4 58, * 24 JUL 23¢0 72 83. - 2% JuL 1900 140 7. * 30 JUL 1500 208 62.
22 JUL D400 E) 58. = 25 JUL Qo0¢ 73 B3, * 27 JUL 2000 143 7L w 30 JUL 1s00 208 6Z.
22 JUL 9500 & 8. * 25 JUL 0100 74 B83. * 27 JUL 2100 14z 1. * 30 JUL 1700 z210 Bl.
22 JUL 0640 7 58, ~ 25 JUL 0230 75 83. * 27 JUL 2200 143 71. v 30 JUL 1800 211 61.
22 JUL 0700 8 5B. * Z5 JUL 0300 76 B3. * 27 JUL 2300 144 71. * 30 JUL 1990 212 1.
22 JUL 0800 ko4 57, * 25 JUL 0400 77 BZ. * 28 JUL 0000 145 71, * 30 JUL 2000 213 1.
22 JUL 0500 10 57. * 25 JOL 0500 78 az. * 28 JUL 0100 148 7. * 30 JUL 2100 214 €1l.
22 JuL 1900 11 57. » 45 JUL 0s00 79 82. * 28 JUL 0200 1a7 71. - 30 JUL 2280 215 6L,
22 JuL 11d0 1z 7. * 25 JUL 0700 80 32. * 28 JUL 0300 148 0. * 30 JUL 2300 216 g1,
22 JUL 1200 13 E7. * 25 JUL 0800 a1 B2. * 28 JUL 0400 148 7a. > 31 JUL 0000 217 61.
2z JuL 1350 14 57. = 25 JUL 0800 B2 82. * 28 JUL 0500 150 70. * 31 JUL 0100 218 60.
22 JUL 1400 15 7. * 25 JUL 1000 B3 Bl. * 28 JUL 0600 151 70. * 31 JUL 0200 Zz12 60,
22 JuUL 1500 16 57. - 25 JUL 1100 84 Bl. d 28 JuUL 0%co 152 70. - 31 JUL p300 220 60,
22 JUL 1800 17 57. i 25 JUL 1200 85 Bl. » 2@ JUL 9800 153 70. * 31 JUL 0400 221 60.
22 JUL 1700 1B 53. * 25 JUL 1300 86 a1. - 28 JUL Q300 154 9. * 31 JOL 0500 222 EQ.
22 JUL 1eco 18 85. * 25 JUL 14c00 87 81. * 28 JUL 1000 - 155 69. * 31 JUL 0800 223 €0.
22 Jur 13%6e 20 144. - 25 JUL 1500 88 30. * 28 JUL 1100 156 59, * 31 JUL Q700 224 &0.
22 JUL 2000 21 19z2. * 25 JUL 1&00 8z B8O. - 28 JUL 1200 157 CEN * 31 JUL 080C 225 &0.
2z JuL 2100 22 2139, - 26 JUL 1700 §0 B80. hd 28 JUL 1300 158 63, * 31 JUL o900 226 59.
22 JUL 2200 23 258, * 25 JUL 1800 g1 80. * 28 JUL 2400 15% 63, * 31 JUL 1000 227 55,
22 JUL 2300 24 341. * 25 JUL 1200 52 Bg. * 28 JUL 1500 160 69, hd 31 JUL 1100 228 59.
23 JUL pood 25 424 . " 25 JUL 20400 93 ac. * 28 JUL 1600 151 68. * 31 JUL 1200 229 59.
23 JuL ¢loo 28 474. * 25 JUL 2100 94 78. - 28 JUuL 1740 1s2 €8, * 31 JOL 1300 230 Ea.
22 JUL 0200 27 4%5. - 25 JUL 2200 25 79. * 28 JUL 1800 162 €8. * 31 JUL 1400 231 E39.
23 JUL 0300 28 499 * 25 JUL 2300 96 79. * 28 JUL 1900 14 68. > 31 JUL 1500 232 59.
23 JUL 0400 29 4394 . * 26 JUL 0040 a7 7%, bl 28 JUL 2000 18%5 8. * 31 JUL 1604 233 83,
23 JUL ¢S00 ae 483. * 26 JUL 0100 EL] 7%. * 28 JUL 21C0 166 &8. - 31 JUL 1700 234 58.
23 JUL 0600 31 464, x 26 JUL 0200 EE] TH. * 28 JUL 2200 147 €8. * 21 JUL 1800 235 58.
23 SUL ¢700 32 4440, * 26 JUL 0300 100 78, = 28 JUL 2300 168 67. - 31 JUL 1%00 236 58,
23 JUL 0800 3 414. - 26 JUL 0400 101 78. * 29 JUL 000C 163 67. * 31l JuL 200 237 -
23 JUL p%00 34 387, * 26 JUL p500 2102 7B. * 29 JuL o100 170 67. * 31 JUL 2100 238 58.
23 JUL 1000 35 361. - 26 JUL 0600 103 78. * 2% JUL Q200 171 67. * 31 JUL 2200 239 58.
23 JUL 1100 36 336, * 26 JUL 0700 2104 78, * 2% JUL 0300 172 E7. * 31 JUL 2300 240 EB.
23 JUL 1200 37 aiz. * 26 JUL Q800 105 77. * 2% JUL 0400 173 E7. * 1 RUG ooOD 241 EB.
23 JUL 1300 38 289, - 26 JUL 0900 106 77. * 25 JUL

0500 174 66. * 1 AUG 0100 242 57.
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14000 107 77. * 25

23 JUL 1400 39 267. * 26 JUo JUL 06390 175 66 . * 1 AUG 02400 243 57,
23 JUL 1500 40 247, - 26 JUL 1100 108 77. b 29 JUL 0700 176 €5, * 1 AUG 0300 244 57.
23 JUL 1600 41 2259. - 26 JUL 1200 185 77. - 29 JUL 800 177 EG. * 1 AUG 0400 245 57.
23 JUL 1700 42 21z. * 26 JUL 1300 110 77, * 2% JUL 0200 178 -1 * 1 AUG 0500 2a6° 57.
23 JUL 1800 43 196. * 26 JUL 1400 111 75, * 23 JUL l0C¢c 178 66. - 1 AUG 0600 247 57.
23 JUL 1200 L4 182. * 26 JUL 1500 112 - * 29 JUL 1100 80 E6. * 1 AUG D700 248 57.
23 JUL 2000 45 1€3. * 26 JOL 1600 113 7E. * 29 JUL 1200 181 65. i 1 AUG Q800 249 57.
23 JUL 21040 48 158. * 26 JUL 1700 114 76, - 25 JUL 1300 182 €5.. - 1 AUG 0200 250 56.
23 JUL 2200 47 148. - 26 JUL 1800 115 76. ® 29 JUL 1400 183 65. hd 1 AUG 1000 251 56.
23 JUL 2300 a8 139. > 26 JUL 1500 116 6. * 29 JUL 1500 164 L * 1 AUG 1100 252 - £s5.
24 JUL 0000 49 131. * 26 JUL 2000 117 5. bl 25 JUL- 1600 185 €5. * 1 AUG 1200 253, 56.
24 JUL G100 50 123. - 26 JUL 2100 118 75. - 29 JUL 170C 186 65. hd 1 AUG 1300 254 56,
24 JUL d20c0 821 117. » 26 JUL 2200 119 75. - 28 JUL 1800 187 &5, * 1 J\UG 1490 25886 SE.
24 JUL 0300 52 112. * 26 JUL 2300 120 75. * 2% JUL 1900 188 64, * 1 RUG 1500 2586 Se.
24 JUL 0400 S3 197. * 27 JUL 0O0DO 121 75, » 29 JUL 200C 189 E4. - 1 AUG 1600 257 SE.
24 JUL gsae S4 103. * 27 JUL Q100 122 75, * 29 JUL 2190 150 64, * 1 AUG 1700 258 56.
24 JUL 0600 58 9%, * 27 JUL 0200 123 74, * 28 JUL 2200 191 6d. * 1 RUG 1800 259 L1
24 JuL p700 E13 95. " 27 JUL 0300 124 74. * 29 JUL 2300 192 64. - 1 AUG 1800 260 55.
24 JUL JBOC 57 83. o 27 JUL 0400 125 74. - 30 JUL 0000 1%3 64. bl 1 ADG 2000 281 55,
24 JUL 0909 58 90. * 27 JUL 0500 126 74. * 30 JUL 0iQD 194 64. * 1 AUG 2100 262 55.
24 JUL 1C00 53 89. - 27 JUL 0600 127 74, * 30 JUL Q200 185 4. ™ 1 AUG 2200 263 55.
24 JUL 1100 0 87. - 27 JUL Q700 128 74. * 30 JUL 0300 196 E3. * 1 ADG 2300 264 E5.
24 JUL 1200 61 B7. * 27 JUL 0800 129 73, - 30 JUL 0400 187 83, * z AUG Q00D 2565 53.
24 JUL 1300 62 88, * 27 JUL €800 13C 73. * 30 JUL 0SC0Q 1398 €3, * 2 AUF D100 266 55.
24 JUL 14C0 €3 86. b 27 JUL 1000 131 73. * 30 JUL 0500 18% 63, * 2 AUG Q200 267 ) S4.
24 JUL 1500 64 lSS. v 27 JUL 1100 132 3. * 3¢ JUL 0700 200 63. d 2 AUG 0300 288 54.
24 JUL 1800 ES 85. * 2% JUL 1200 133 73. hd 30 JUL 0800 201 63. - 2 AUG 0400 289 54.
24 JUL 1700 66 85. - ;’4.’7 JUL 1300 134 T3. * 30 JUL 0%cn 202 63. * 2 ADG Q9500 270 54.
24 JUL 180C €7 84. * 27 JUL 1400 135 1z. * a0 JUL 1000 283 62, *

24 JUL 19200 1] B4. * 27 JUL 1500 13¢ 72. * 30 JUL 100 204 62. *

* > +*«

L L et S b L L L e

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 2%-HR T2-HR 269.00-HR
(CF5) {BR)
(CF5)
493, 27.00 4B82. 342. 178, e5.
(INCHES) ..0BD .143 .222 (446
(AC-FT} 239. G78e. 1057. 2120.
CUMULATIVE AREA = 8%.10 SQ MI

dkN AR MRN KEF AEE ATF FUN AT NAT TAE WAK FEF PRk kXU wAw gkw ARE www kdw whr wxd RAA TR wkd dwk dkk whw khdr ok kg hEkd R

AR R TTE AR

- L
85 KK i BASINT * KINGS CREEX SUBBASIN HYDROGRAPH
- L

AL IS Ll sl X

ZREAD Unit 71; Vers. 1: /MAD/XINGS/FLOW/0QLJUL1976/1HQUR/COMP/
ZREAD Unit 71; Vers. 1: /MAD/KINGS/FLOW/DLJIULL976/1HOUR/COMP/
ZREAD Unit 71; Vers. 1: /MBD/KINGS/FLOW/01AUG1976,/ 1HOUR/ COMP/

SUBBASIN RUNOFF DATA
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58 BA SUBBASIN CHARACTERISTICS
TAREA 45.00 SUBBASIN AREA

R R R L L g L R L T L L T e T L S L e

'HYDROGRAPH AT STATICN  BASINY

L L L R L L g N T L L L L L R A LT L L R s L L e T

w - -
DA MCN HRMN ORD FLOW * Da MON HRMN ORD FLOW DA MON HRMN ORD FLOW - DA MON HRMN ORD FLOW
- > -
2z JUL 0000 1 19. * 24 JUL 2000 E2 3. * 27 JUL 1ls00 137 26. * 30 JUL 1200 208 22.
22 JUL 0100 2 1%. * 24 JUL 2100 70 al. * 27 JUL 1700 138 6. " 30 JUL 1300 206 22,
22 JUL 0200 3 i3, * 24 JUL 2200 71 3l. * 27 JUL 18Q¢ 139 6. * 30 JUL 400 207 2%.
22 JUL 0300 £ 1s. x 24 GUL 2300 72 3L, * 27 JUL 1300 140 26. - 30 JUL 150C 208 2z.
22 JUL D400 5 1s. * 25 JUL 0000 73 1. - 27 JUL 200C 141 26. = 30 JUL 160C 202 2L
22 JUL 0500 [ 19. * 25 JUL ©log 74 ac. * 27 JUL 2100 142 6. * 30 JUL 1700 210 21.
22 JUL 0600 7 19. * 25 JUL D200 75 ao. * 27 JUL 22C¢0 143 25. * 30 JUL 1BCO 211 21.
22 JUL 0700 B 13 * 25 JUL 0300 76 . * 27 SUL 2300 144 25 .- * 30 JUL 1500 212 21.
22 JUL 0800 ] 1%, * 25 JUL 0400 77 3o, * z8 JUL 0Qoe0 145 25. * 20 JUL 2000 2132 21.
22 JUL 0%00 1t 12. * 25 JUL 0509 78 30. - 2B JUL 010C 146 25, * 30 JUL 2100 214 21.
22 JUL 1000 11 12, * 25 JUL 0609 79 30. * 28 JUL 0200 147 25. * 30 JUL 2200 215 21.
22 JUL 1l1c0 12 18. * 25 JUL 0709 80 30. * 28 JUL 0300 148 25. * 30 JUL 2300 216 21.
22 JUuL 1200 13 18. * 25 JUL 08040 81 30, * 28 JUL 0400 148 25. * 31 JUL cooo 217 21.
22 JUL 1300 14 18. - 25 JUL 090C a2 30. = 28 JUL 0500 150 25, * 31 JUL 0100 218 21,
22 JUL 1400 15 13. - 25 JUL 19060 83 30. * 28 JUL 0800 151 25, * 31 JUL 0200 219 21.
22 JuUL 1800 1€ 18. * 25 JUL 114e 84 0. * 28 JUL 0700 152 25, * 31 JUL 0300 220 21.
22 JUL 1600 17 21. * 25 JUL 120C 85 30. - 2B JUL 0800 153 25, * 31 JUL 0400 221 2.
22 JUL 1700 ig 34. * 25 JUL 1300 86 3o, * 2@ JUL Q09200 154 25, * 31 JUL 0500 222 21,
22 JUL 1800 139 64 . * 25 JUL 1400 87 29. > 28 JUL 1000 155 25, b 31 JUL Q600 223 21.
22 JUL 1200 20 113, * 25 JUL 1500 =11 23. > 28 JUL 110G 156 25, * 31 JUL 700 224 21.
22 JUL 2000 21 152. * 25 JUL 1600 a9 25. * 28 JUL 1200 157 25, * 31 JUL 0809 225 21,
22 JUL 2100 22 207. * 25 JUL 170c 30 23, * 28 JO0L 1300 153 25, - 31 JUL 0900 226 21.
22 JUL 2200 23 240, * 25 JUL 1460 g1 23, hd 28 JUL 1400 152 24. * 31 JUL 1000 227 20.
22 JUL 2300 24 2861. * 25 JUL 1800 82 23, * 28 JUL 1500 160 24. * 31 JUL 1100 228 20.
23 JUL 0000 25 275. * 25 JUL 2006 93 29. - 28 JUL 1g00 161 24, * 31 JUuL 1200 229 20.
23 JUL 0100 26 280. * 25 JUL 2100 94 29. * 28 JUL 1730 162 24. * 31 JUL 1300 230 20.
23 JUL 0200 27 277. * 25 JUL 2200 55 22, * 28 JUL 1800 1463 24. * 31 JUL 1400 231 20.
23 JUL D300 28 266. - 25 JUL 2340 =1 29. * 28 JUL :r3ne 154 24, » 31 JUL 1spe 232 20.
23 JUL 0400 2% 250. * 26 JUL 002 e7 29, * 28 JUL 2000 165 4. * 31 JUL 1600 233 z0.
23 JUL 0BOD 30 231. bl 26 JUL 0100 98 29. * 28 JUL 2100 166 24. bl 31 JUL 1700 234 20.
23 JUL 0600 31 21z. ~ 26 JUL 0200 29 29, * 28 JUL 2200 157 24. - 31 JUL 1800 235 20.
23 JUL 0700 32 123, b 26 JGL 0300 100 28 * 28 JUL 2300 168 24. * 31 JUL 190G 2236 20.
23 JUL 0800 33 174. b 26 JUL 0400 101 28 * 29 JUL 0QoC 169 24. * 31 JUL 2000 237 20.
23 JUL 0300 34 156. * 26 JUL 0500 102 28 * 29 JUL Q100 170 24. * 21 JUL 2100 238 20,
23 JUL 10oQ 35 139, - 26 JUL 0690 103 28, - 25 JUL 020C¢ 171 24. * 31 JUL 2200 239 =20.
23 JUL 1100 36 123, - 26 JUL 0700 104 28 bl 25 JUL Q3co 172 24. - 31 JUL 2300 240 20.
23 JuL 1200 a7 108. * 26 JUL 080p 105 28, * 2% JUL Q0400 173 24. * 1 AUG 0000 241 20,
23 JUL 1300 as 95. * 26 JUL 0300 108 28. * 29% JUL Q500 174 24, bl 1 AUG 0100 242 20.
23 JUL 1400 3g 84. - 26 JUL 1000 1407 28. w 29 JUL Q00 175 23. * 1 AUG 0200 243 20.
23 JUL 1500 40 74. * 26 JUL 1100 104 28, * 29 JUL G700 176 23. * 1 AUG 0300 244 20.
23 JUL 1800 41 66. x 26 JUL 1200 108 28. * 29 JUL GBOO 177 23. * 1 AUG D400 245 20,
23 JUL 1700 42 58. * 26 JUL 1300 11C 28, * 29 JUL 0900 178 23. * 1 AUG 0500 246 20.
23 JUL 1800 43 54. - 26 JUL 1400 111 28, * 29 JUOL 1000 173 23. * 1 AUG 0600 247 1%,
23 JUL 1500 a4 48. * 2§ JOL 1500 112 28. * 29 JUL 1100 180 23, v 1 AUG 070C 248 1%.
23 JUL 2000 45 45. * 26 JUL 1600 113 28. * 2% JUL 1250 181 23. * 1 AUG DBDOD 249 19.
23 JUL 2100 46 4z, * 26 JUL 1700 114 27, * 2% JUL 1300 182 23. * 1 AUG p3co 250 19.
23 JUL 2200 a7 39, r 26 JUL 1800 115 27. * 29 JUL 1400 183 3. * 1 AUG 1000 251 19.
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23 JUL 23400 48 36. * 28 JUL 1%00 116 27. - 29 JUL 1500 184 23, - 1 ADS 1100 282 19.
24 JUL 000 4% EER * e JUL 2000 117 27. * 2% JUL 1600 18% 23. * 1 AUG 1200 =253 19,
24 JUL D100 50 3z, > 26 JUL 2100 118 27. ~ 28 JUL 700 186 23. - 1 AUG 1300 254 . 19.
24 JUL 0200 51 3z, « 26 JUL 2200 11% 27, * 29 JUL 1800 187 23. - 1 AUG 1400 255 19.
24 JUL 0200 &2 3z, + 26 JUL 2300 120 27. * 29 JUL 1500 188 23. * 1 ADG 1500 256 19,
24 JUL 0400 s3 3z, - 27 JUL tooo 121 © 27, * 23 JUL 2000 1489 23, - 1 AUG 1600 257 19.
24 JUL 0500 53 3z, b 27 JUL 01p0 122 27. * 2% JuL 2100 150 23. - 1 AUG 1700 258 15.
24 JUL pA00 55 32. * 27 JUL 0208 123 27. * 2% JUL 2200 191 22.. 1 AUG 1800 259 19.
24 JUL 0740 se 3z. * 27 JUL 0300 124 270 * 29 JUL 2300 192 23. * 1 AUG 1900 260 19.
24 JUL 0800 57 iz. * 27 JUL 0400 125 27. * a0 JUL pcoQo 193 22. * 1 AUG 2000 261 19,
24 JUL 0400 58 32. - 27 JUL 0593 126 27. * 30 JUL 9140 194. 22. * 1 AUG 2100 262 13.
24 JUL 1900 59 32. - 27 JUL Q0600 127 27. * 30 JUL 0200 155. 22, * 1 AUG 2200 263 18.
24 JUL 1100 a0 32, * 27 JuL o700 128 26- * Jo JUL 030C 196 22. - 1 AUG 2300 264 1%.
24 JUL 1200 51 32. * 27 JUL 0800 1;9 26. " 30 JUL 0400 197 2z, * 2 AUG 0000 Z2EES 19.
24 JOL 1300 62 1. - 27 JUL 0300 13¢ 25. * 3¢ JUL G500 188 22. * 2 BUG o0L00 265 la.
24 JUL 1400 83 31, A 27 JUL 1000 133 26. - 36 JuL 0600 199 22 * 2 BUG p2co 267 1B8.
24 JUL 1500 84 31. * 27 JOL 1100 132 26. * 30 JUL 0700 Z0O 2z. * 2 AUG 0300 268 18.
24 JUL 1600 ES 1. = 27 JUL 1200 133 25. M 30 JUL CEOO 281 22. * 2 AUG 0400 269 18.
24 JUL 174C 66 31. * 27 JUL 1300 134 26. * 30 Juz. 0900 292 22. - 2 AUG 0500 270 1B,
24 JUL 1800 €7 33 * 27 JOL 1400 235 26. * 30 JUL 1000 202 22. * ’ '
24 JUL 1900 6B al. * 27 JUL 1500 135 26. - A6 JUL 1100 204 22.- *
Ll * -
dhkkhd kbR d e bk bR hd vt bk d ek w b Ttk kA Ak AR r e e A o ok B o ok o ek o b i - * -k > L LK 3
PEAX FLOW TIME MAXIMOM AVERAGE FLOW
&-HR 24-HR 72-HR 269.00-KR
- (CFE) (HR)
{CFS8)
- 280. 25,00 1267, 171. 79. 38.
(INCHES) -058 -141 .185 .351
IAC-FT) 133. 339, 463, 843.

CUMULATIVE ARER

45.00 SO MI

KAk dhh wwr ke kkh dA A dkw hkd NRE wddk SR ok kR kT ko dAF Tk wkk kA kw Fhk bk RE R Rkd kR drwd WAk TR otk kkw dww Ak Rk

AR R T EE RS
- *

58 XK * STAS - COMEINED HYDROGRAPH FOR CHRNNEL REACH4 AND KINGS CREEK
* *

PE 2 T T T

59 HC HYDROGRAPH COMBINATION
Icomp 2 NUMBER OF HYDROGRAPHS TO COMEINE

ke

P T Ll L T A L L ot

HYDROGRAPH AT STATION STAS
§UM OF 2 HYDROGRAFHS

I L L R T e LRt L T e L R e e R e a AT R R e IS LI el T Y

* - *
DA MON HRMN ORD FLOW A DA MON HRMN ORD FLOW - Da MON HRMN ORD FLOW - DA MON HRMN ORD FLOW
L L] -
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22
22
22
a2
22
22
22
22
22
22
22
22
22
22
22
22
22
22
a2
23
22
22
22
22
23
23

23
23
z3
23
23
23
23
23
23
23
23
23
Z3
23
23
23
23
23
23
23
23
24

Heggggggsa g eapeeaddadadaapEd

24
24
24
24
24
24
24
24
24
24
24

EEREEEREEEEREEEEEEEEE-EEE RN

286

{000
a1co
D200
0300
0400
0500
0600
o700
0800
0900
1g0c
1100
1200
1300
1400
1500
1600
17040
1800
1300
2000
2100
2200
2300
gooo
tLeo
0200
0300
0400
0500
0600
o7o0
0800
900
1000
1100
1200
1300
1400
1500
1640
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24 JUL 1200 &1 118. * 27 JUL QBCC 223 10C. * 30 JUL D400 137 85, * 2 AUG 0000
24 JUL 1300 62 118. * 27 JUL Q%00 130 100, * 3¢ JuL Q9500 138 85. * 2 AUG 01400
24 JUL 1400 63 117. * 27 JUL 1580 131 5. * 3¢ JUL dscC 1393 85. * 2 AUG 0200
24 JUL 1500 6a 1lle. * 27 JUL 11060 132 99, * 30 JUL 4760 240 85. * 2 AUG 0300
24 JUL 1600 65 1le. * 27 JUL 1200 133 99, * 30 JUL Q80C 201 85. * 2 AUG 04Q0
24 JUL 1704 66 116. * 27 JUL 1300 134 89, * 30 JUL 0%00 202 84. * 2 AUG 0500
24 JUL 1800 67 115. * 27 JUL 1400 135 58. - 30 JUL 1000 203 4. *
24 JUL 1300 68 115. * 27 JUL 1500 136 3B, - 30 JUL 1100 204 3q.. *

- - -

265
266
267
268
2689
270

3.
3.

73.
73.
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PERK FLOW TIME
€~HR
(CF8) (HR)
{CFE)
773, 26.00 740.
{ INCHEE) .051
{BRC-FT) 367.

CUMULATIVE AREA =

Rk waw WAk

PEL TR T Sy

dwk wkd ok dkwr hkk hkok kkk Wk ko khh kd ke dd kdk Swk

MAXIMUM AVERAGE FLOW

24-HR 72-HR 265.C0-HR
S.l. 256. i3s.
.1l42 .212 .414
1014. 1525. 2%63.

134.10 SQ MI

* *
€0 XK * REACHS * OUTFLOW HYDROGRAPH FOR CHAMNEL REACHS
* *
LEEL A2 A LR L LT L]
HYDROGRAPH ROUTING DATE
52 RL ROUTING LOSSES
QLOSS -10.30 INITIAL LOSS
cLoss .00 ADDITIONAL FRACTION LOST
51 RD MUSKINGUM- CUNGE CHANNEL ROUTING
&3 RC NORMAL DEPTH CHANNEL
ANL .00 LEFY OVERBANK N-VALUE
ANCH .060 MAIN CHANNEL N-VALUE
ANR .100 RIGHT OVERBANK N-VALUE
RLNTH 11200. REACH LENGTH
SEL .0013 ENERGY SLOPE
ELMBX 1015.0 MAX. ELEV. FOR STORRGE/OUTFLOW CALCULATION
CROSS-SECTION DATA
--- LEFT OVERBANK --- + ------ MAIN CHANNEL --—--=- + --— RIGHT OVERBANK --~
65 RY ELEVATION  1015.00 1013.00 1012.00 1005.00 1005.00  1012.00 1013.00  1015.00
64 RX DISTANCE .00 1.00 50.40 55,00  115.00 120.00 170.00 171._00
-
COMBUTED STORAGE-OUTFLOW-ELEVATION DATA
STCRAGE .00 8.17 16.44 2482 33.29 41.87 50.55 59.33 68.21
OUTFLOW .60 18.36 58.05  113.79  183.21  264.97  358.07  4§1.77 575.49

T3

77.13
§98.75
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ELEVATION 1905.0a0 1005.53 1006.05 1006.58 31007.11 1007.63 1008.16 1008.&68 1099.21 1oc9. 74

STORAGE 85.28 25.47 104.76 114.15 125.34 143 .27 166.03 188.99 212.02 235.13
QUTFLOW 831.16 872.38 1122.14 1280.18 145B.26 1660.35 1694 .12 2154.73 2438.21 2742.84
ELEVATION 1010.258 101e.79 1011.32 1011.84 1012.37 1012.89 1013.42 1013.85 1014.47 1015.00

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP

ELEMENT ALPHA M DT DX PEAX TIME TO VOLUME MAXTIMIM
PERK CELERITY
(MIN) {FT) (CFS} (MIN) {IN) (FPS)
MAIN 33.c00 3733.33 768.63 1617.00 .41 2.9

INTERPOLATED TO SPECIFIEDC COMPUTATION INTERVAL

MAIN 60.00 768.47 1620.00 -4

CONTINUITY SUMMARY (AC-FT) - INFLOW= _2966E+04 EXCESS= .00CGDE+00 OUTFLOW= .29567E+04 BASIN STORAGE=-.6182E+0C PERCENT ERROR= 0

B B L L T L L T L L L Ld st g L e e L T L L T L T L e Ty

HYDROGRAPH AT STATION  REACHS

B L el e a R L T L Ly R T T L e e e e e e e IS YT re s e eIt s

- * x
DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW
£l - >
22 JUL 0000 1 87 * 24 JUL 2000 6% 126. * 27 JUL 1600 137 108. * 30 JUL 1200 205 as,
22 Jun 0100 2 87. * 24 JUL 2100 70 125.  * 27 JUL 1700 138 108. % 20 JUL 1300 206 94,
22 JUL 0200 3 §7. + 24 JUL 2200 71 125. * 27 JUL 1800 13§ 108. % 30 JUL 1400 207 95,
22 JUL 83co L3 87. * 24 JUL 2300 72 125. * 27 JUL 1900 140 108. * 3¢ JUL 1500 208 94 _
22 JUL 0400 3 §7. * 25 JUL 0000 73 125. * 27 JUL 2000 141 108, * 50 JUL 1600 203 25,
22 JUL 0500 6 g7. T 25 JUL 0100 74 124. * 27 JUL 2100 142 108, % 30 JUL 1700 210 94,
22 JUL DEOO 7 B7. *+ 35 JUL 0200 75 124. + 27 JUL 2200 143 107. * 30 JUL 1800 231 93.
22 JuL 0700 8 87. * 25 JUL 035D 76 124. + 27 JUL 2300 144 107, % 30 JUL 1900 212 93.
22 JuL 0800 9 87. % 25 JUL 0400 77 123, + 23 JUL 0000 145 107. * 30 JUL 2000 213 o3,
22 JOL 0800 10 g7. * 25 JUL 0500 7B 123, % 328 JUL 0100 146 107.  * 30 JUL 2100 214 93,
22 Jun 1000 11 86. + 25 JUL 0600 7§ 123, = 28 JUL 0200 147 106. * 30 JUL 2200 215 93,
23 JuL 1i00 12 #6. * 25 JUL 0700 B0 123. 28 JUL 0300 148 106. * 30 JUL 2300 216 92.
22 JUL 1200 13 86. * 25 JUL 0800 61 122,  * 28 JUL 0400 149 106. * 31 JUL 0000 217 93.
22 JUL 31300 14 86, ¥ 25 JUL 08200 B2 122.  * 28 JUL 0S0C 150 106. * 31 JUL 0100 218 3z,
22 JOL 1400 15 g6. * 25 JUL 1000 B3 12z. = 28 JUL 0600 151 106. * 31 JUL 0200 219 az.
22 JUL 1500 1§ 86, * 25 JUL 1100 B4 132, = 28 JUL 0700 152 105. * 31 JUL 0200 330 92.
22 JUL 1600 17 g5, * 25 JUbL 1200 8BS 1z1. * 28 JUL Q800 153 105. + 31 JUL 0400 321 92.
22 JuL 1700 18 6. * 25 JUL 1300 86 121, + 28 JUL 0900 154 105. *+ 31 JUL g500 222 91.
22 JUL 1800 19 %0, * 35 JUL 1400  B7 121.  * 28 JUL 1000 155 105. * 31 JUL 060c 223 81,
22 JUL 1900 20 121. + 25 JUD 1500 88 121.  *» 2@ JUL 1100 156 105. * 31 JUL 0740 224 a1.
22 JUL 2000 21 232. ~ 25 JUL 1600 89 120, + 2B JUL 1200 157 104. * 31 JUL 0800 228 91.
22 JUL 2100 22 343. * 26 JUL 1700 20 120. = 28 JUL 1300 158 104, * 31 JUL 0900 226 91.
22 JUL 2200 23 43z, * 25 JUL 1800 91 120. % 28 JUL 1400 159 104. * 31 JUL 1000 227 50.
22 JUL 2300 24 514, + 25 JUL 1800 92 120. % 2§ JUL 1500 160 104. * 31 JUL 11C0 228 9o,
23 JUL 0000 25 $17. = 25 JUL 2000 93 118, * 2§ JUL 1800 161 163. = 31 JUL 1200 229 ag,
23 JUL 0100 26 709. * 35 JUL 2100 94 118,  * 2B JUL 1700 162 103. % 31 JUL 1300 230 90.
23 JUL 0200 27 762. * 25 JUL 2200 95 115. = 2B JOL 1800 143 103. % 31 JUL 1400 231 90.
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23 JUL 0309 28 779, - 25 JUL 23g0 96 119. * 28 JUL 1500 164 103, T 31 JUL 1500 232 90,
23 JUL d400 29 77L. - 26 JUL 0000 a7 11ie. > 28 JUL 200C 185 103, > A1 JUL 1600 233 B5.
23 JUL 05co0 30 748, - 26 JUL 0100 98 118, - 28 JUL 2100 166 102, * 31 JUL 1700 234 B3
23 JUL 0&CO 3l 719. * 28 JUL 02090 8% 118. * 28 JUL 2200 167 102. - 31 JUL 1BOO 238 B3,
23 JUL 0700 32 681. * 26 JUL 0300 108 114, * 28 JUL 2300 168 102. - 31 JOL 19¢0 236 83,
23 JUL 0800 33 639. * 26 JUL 0400 101 117. * 28 JUL 0000 1@% 102. * 31 JUL 2000 237 839.
23 JUL 0%09 34 596, * 26 JUL 9500 102 117. * 23 JUL 0100 170 loz. * 31 JUL 2140 238 £9.
23 JUL 1000 35 552. * 26 JUL 0600 103 117. * 29 JUL c200 171 ‘101, . * 31 JUL 2200 239 -1: 18
23 JUL 1100 36 510, * 26 JUL 0760 104 117. > 2% JUL 0300 172 101, - 31 JUL 2304 240 BE.
23 JUL 1200 37 471. * 26 JUL 0800 105 116. > 22 JUL 04C0 173 101. v 1 RUG COOO0 241 Bg.
23 JUL 1300 a8 433, * 26 JUL 0900 106 11s. * 29 JUL 0500 174 io01. * 1 AUS 3100 242 8a.
23 JUL 1400 39 398. hd 26 JUL 1000 107 114, * 23 JUL 0690 175 101. - 1 AUG D200 243 §a.
23 JUL 1500 40 386, * .26 JUL 1100 108 1ls. - 29 JOL 0700 176 1co. * 1 AUDG ﬁ!BO 244 87.
23 JUL 1604 41 337. * 26 JUL 115. * 23 JUL 0BOO 177 100. * 1 AUG 040G 245 87,
23 JUL 1704 42 311. * 26 JUL 11s. * 29 JUL, 0500 178 100. * 1 RUG 0500 246 £7.
231 JUL 18040 43 288. * 26 JUL 115. * 29 JUL 1000 17% 190. * 1 AUG 06Q0 247 7.
23 JuL 1500 14 267. = 26 JUL 115, * 23 JUL 1100 180 99. - 1 ARUG 0700 24% 87.
23 JUL 2000 45 248. - 2¢ JUL 114. * £% JUL 1200 181 55. - 1 AUG 0800 249 B7.
23 JUL 21c0 46 231. * 26 JUL 114. * 2% JUL i3ec 182 89. * 1 AUG 0%00 250 B6.
23 JUL 2200 47 216. * 2 JUL 114, * 29 JUL 1400 183 25. - 1 AUG 1000 251 BE.
23 JUL 2300 48 203, * 26 JUL 1i4. * 2% JUL 1500 184 99.. = 1 AUG il0C 252 86.
24 JUL 00400 49 131. - 26 JUL 113, * 2% JUL 1600 185 ‘ 8. * 1 ADG 12p0 253 86.
24 JUL 0140 50 1873. * 26 JUL 113. * 23 JUL 1700 186 g8, * 1 AUG 130C 254 86.
24 JUL 0200 51 171. * 26 JUL 113. * 29 JUL 1800 1RB7 98. * 1 AUG 1400 255 86,
24 JUL 0300 52 1ed. * 26 JoL el 113, * 29 JUL 1500 148 88. A 1 RUG 1500 256 85.
24 JUL Q0400 g3 158. * 27 T 112, * 29 JUL 2000 188 38, * I AUG 1600 257 B5.
24 JUL 0zp0 54 153, * 27 JoL oLt LI 112. > 22 JUL 2100 190 a7. - 1 AUG 1700 2E§ BE.
24 JUL 0600 55 148. * 27 JCL L2l Lok 112. * 29 JUL 2200 191 . 7. A 1 AUG 1800 259 85,
24 JUL 0700 56 144, d 27 JUL caot 112, * 2% JUL 2300 192 7. * 1 AUG 1300 260 85,
z2¢ JUL 0800 57 145. * 27 UL CsTl 111. * 30 JUL 0000 193 7. * 1 AUG 2000 251 BS.,
24 JUL 09400 58 137. * 27 SUL CEll Ll 111, * 30 JUL 0100 1%4 87. * 1 AUG 2100 282 84 .
24 JUL 1000 59 134. * T OUL Gaell 111, * 30 JUL 0200 155 86. - 1 AUG 2200 263 B4 .
24 JUL 1100 60 132. * 27 T ool 111, * 30 JUL 0300 186 96. * 1 AUG 2300 264 84.
24 JUL 1200 61 130. * 27 JUL DETC 111. o 30 JUL 0400 1%7 9€. * 2 AUG 0Q0C 265 : 84.
24 JUL 1300 62 129. * Z7 110, * 30 JUL c500 138 96. * 2 BUG 0100 266 84,
24 JUL 1400 63 128. * 27 Tooan 110. * 30 JUL 0EO0  19% 95, * 2 AUG Q200 267 g4.
24 JUL 1500 64 128. * 27 LFLoli. L3 110. * 30 JUL 0700 200 38, * 2 AUG 0300 268 B3.
24 JUL 1500 65 127. * 27 L oLiTo L l1c0. - 30 JUL 0acc 201 85, i 2 AUG 0400 269 B3.
24 JUL 1700 66 127. * 27 UL 13TT 13a © 109, - 30 JUL 0s0d 202 95. - 2 AUG 0500 270 ' B3.
24 JUL 1800 87 125. d 27 JUL 1la7L 132 z09. = 30 JUL 1000 203 a5, *
24 JUL 13940 &8 12s. - 27 IO 1820 G T 109, = 30 JUL 1100 204 a5, =

- - "

L R e D e R g 0 R R U R v PP

PEAK FLOW TIME MAX DMUM AVERAGE FLOW
€-HE LG-HF 72-HR 269, DD-HR
(CFS) (HR)
{CFS)
79, 27.00 748 Ee 266, 144,
(INCHES) .052 BT .222 .445
(BAC-FT) 370. PR 1585. 3193.
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66 XK *  BASIN® * MUDDY CREEK SUBBASIN HYDROGRAPH
L] *
Ao e W ke ol e gk ok
----- D&S--- ZREAD Updt 71; Vers. 1: /MAD/MUDDY/FLOW/0LJUL1976/1HOUR/COMP/
----- DS5--- EZREAD Uait 71; Vexs. 1: /MAD/MUDDY/PLOW/DLIULLS76/ 1HOUR,/COME/
----- DSS--- ZREAD Unit 71; Vers. 1: /MAD/MUDDY/FLOW/01AUG1876/1HOUR/COMP/

SUBBASIN RUNOFF DATA

§7 BA SUBBASIN CHARACTERISTICS
TAREA 22.90 SUBBASIN ARER

e A T L T L R e L L e Y L L e T Ty

HYDROGRAPE AT STATION BASINGE

Ak A Nk kR N A ko R A A e R kA A RN N A e N TR R A R A A R N KRNk k rwwwr d K AN o R R AW T R Ak E kAT NN T MR r e Wk S d e wr ok k ddrwre

,.« * *
DA MON HRMN ORD FLCOW * DA MON HRMN CRD FLCOW * DA MON HRMN ORD FLOW > DA MON HRMN ORD FLOW
- * L
22 JUL COoOod 1 4. * 24 JUL 2000 (] [N * 27 JUL 1800 137 5. * 30 JUL 3205 205 4.
22 JUL G100 2 4. * 24 JOL 2100 70 6. * 27 JUL 1700 138 E. * 30 JUL 1300 206 q.
22 JuL {200 3 4. * 24 JUL 2200 71 E. * 27 JUL 1800 139 5. * 30 JUL 1400 207 q.
22 guL 0300 4 4. * 24 JUL 2300 12 4. * 27 JUL 1500 140 5. * 30 JUL 1500 208 4.
22 JUL 04900 5 4. ¥ 25 JUL 000G 73 5. * 27 JUL 2000 1al 5. “ o JUL 1600 202 4.
22 JUL 0500 & 4. * 25 JUL 0100 74 6. * 27 JUL 2100 142 5. * 30 JUL 1700 210 4,
22 JUL Q&GO 7 4. * 25 JUL 0200 75 €. * 27 JUL 2200 143 5. ol 30 JUL 1800 211 4.
22 JUL G700 =] 4. * 25 JUL p3ca 7€ 6. * 27 JUL 2300 144 = * 30 JUL 1%00 212 4.
22 JUL 08cCo L] 4. * 25 JUL 0400 77 6. - 28 JUL ¢00og 145 5. w 30 JUL 2000 213 4.
22 JUL asoc 1Q 4. * 25 JUL 0500 78 6. * 2B JUL 0100 146 5. * 30 JUL 2100 214 4.
22 JUL 1030 11 4, * 25 JUL 0500 7 6. * 29 JUL 0200 147 5. * 30 JUL 2200 215 4.
22 JUL 1100 iz 4. * 25 JUL 07QC 80 5. * 28 JUL 03p0 148 5. * 3¢ JUL 2300 216 4.
2z JUL 1200 13 4. * 25 JUL 000 82 6. * 28 JUL D400 248 5. * 31 JOL JQ00 217 4.
22 JUL 1300 14 4. * 28 JUL ¢204Q 82 6. * 28 JUL 0500 150 5. * 31 JUL 0100 218 4.
22 JUL 1400 15 4. * 25 JUL 1000 83 6. * 28 JUL 0560C¢ 151 5. ol 31 JUL 0200 219 4.
22 Jub 1500 18 4. * 25 JUL 1100 84 6. * 28 JUL 0700 152 5. ol a1 JUL Q300 220 4.
22 JuL 1800 17 5. * 25 JOL 1200 BS 6. * 28 JUL 0800 153 5. * 21 JUL 0400 221 4.
22 JuL 1700 18 7. * 25 JUL 1300 BE 6. * 2B JUL 0900 154 5. * 31 JUL 0B0O 222 4.
22 JuL 18¢0 19 1z " 25 JUL 1400 87 b, * 2B JUL 1000 155 5. * 31 JUL 0B0O0 223 4.
22 JUL 1300 20 22 d 25 JUL 1500 28 &. * 28 JUL 1100 156 5. * 31 JUL D700 224 4.
22 JUL 2000 21 38 * 25 JUL 1600 83 6. bl 28 JUL 1zpo 157 5. - 31 JUL 0800 2285 4,
22 JUL 2100 22 5z. * 25 JUL 1700 90 6. * 28 JUL 1300 158 5. * 31 JUL 0800 226 4.
22 JUlL 2200 23 67. v 25 JUL 1800 91 6. - 28 JUL 1400 159 5. * 31 JUL 1000 227 4.
22 JuL 2300 24 80. * 25 JUL 1900 92 6. - 28 JUL 1500 160 5. * 31 JUL 1100 228 4.
23 JOL 0o0goe 25 90. hd 25 JUL 2000 23 &, * 28 JUL le00 161 S. - 31 JUL 1200 229 4.
23 JuL 014Q0 26 97. * 25 JguL 2100 54 5. * 28 JUL 1700 162 5. * 31 JUL 1300 230 4
23 JUL 0200 27 102. * 25 JUL 2200 35 6. - 28 JUL 1B00 1E3 5. * 31 JUL 1400 231 4.
23 JUL 0390 28 104, * 25 JUL 2300 396 5. * 28 JUL 1900 184 5. * 31 JUL 1500 232 4.
23 JUL 0400 2% 103, * 26 JUL 0QQCD a7 6. * 28 JUL 2000 165 5. * 31 JUL 1800 233 4
23 JUL 0500 3o 101, * 26 JUL 01090 a8 6. > 28 JUL 2100 166 5. * 31 JUL 1700 234 4
23 JUL Q60D a1 98. 4 26 JUL D200 29 €. b 28 JUL 2200 187 - b 31 JUL 1890 23% 4.
23 JUL D7C0 32 93. b 25 JUL 0300 100 €. * 28 JUL 2300 163 5. * 31 JUL 1500 236 4.
23 JUL 3800 EX) 89, * 26 JUL 0400 103 6. * 22 JUL 0000 163 5. * 21 JUL 2000 237 4.
23 JuLn 0900 34 4. - 26 JUL 4500 102 fi. * 2% JUL 0100 170 5. * 31 JUL 2100 238 4.
231 JUL 1000 35 15, * 26 JUL Qg00 1703 €. - 2% JUL 0200 171 5, * i1 JUL 2200 2339 4.
23 JUL 1100 36 74. * 26 JUL 0700 104 6. * 2% JUL 0300 172 5. - 31 JUL 2300 240 4.
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23 JUL 1200 a7 5. . 26 JUL 0800 105 6. > 29 JUL 0400 173 5. * 1 AUG Q000 241 4,
23 JUL 1300 38 64. * 26 JUL 0500 106 6. - 2% JUL 0500 174 5. * 1 AUG 0100 242 4.
23 JOL 1400 3% 58. - 26 JUL 1000 107 6. * 29 JUL 0600 175 5. * 1 ARUG Q200 243 4.
23 JUL 1500 40 55. * 26 JUL 1100 108 6. > 22 JUL 0700 176 5. * I AUG 0300 244 4.
23 JUL 1g00 41 S0. * 26 JUL 1200 109 6. - 2% JUL gBoo 177 5. * 1 AUG 0400 245 4.
23 JUL 17040 42 46. * 26 JUL 1300 110 6. * 29 JUL 0300 178 5. - 1 AUG 0500 246 4.
23 JUL 1800 43 42. - 26 JUL 1400 111 5. * 2% JUL 100C¢ 17% 5. * 1 AUG ge00 247 4,
23 JUL 1500 44 36, * 26 JUL 1%00 112 - bl 2% JUL 1100 180 5. - 1 AUG 0700 248 4.
23 JUL 2000 45 33, * 26 JUL 1400 113 E. * 2% JUL 1200 181 5. - 1 AUG 0800 248 4.
23 JUL 2100 46 32. * 26 JUL 1700 114 6. * 2% JUL 13¢c 182 5. * 1 AUG 09ce 250 4.
23 JuL 2240 47 2%. * 26 JUL 1800 115 6. * 25 JUL 1400 183 5. * 1 AUG 1040 251 q.
23 JUL 2300 48 28, * 26 JUL 1900 116 6. * 29 JUL 1506 1B4 5. * 1 RUG 1100 252 4.
24 JUL Q0G0 a3z 24. hd 2é JUL 2¢0C 117 6. o 29 JUL 14600 185 S. * 1 AUG 1200 253 4.
24 JUL oldao 50 22. * 26 JUL 2100 3118 €. * 23 JUL 1700 186 5. * 1 AUG 2300 254 . 4.
24 JUL 0200 51 20. > 26 JUL 2200 119 6. * 25 JUL 1800 187 5. * 1 BUG 1400 255 4.
24 JUL Q300 52 18. * 26 JUL 2300 120 6. * 23 JUL 19c0 188 5. A 1 AUG 1500 256 4.
24 JUL 0400 53 1. * 27 JuUL 0000 121 §. * 29 JUL 2000 189 5. - 1 RUG 1600 257 4.
24 JUL lDSOD 54 15. - 27 JUL 0100 122 6. * 2% JUL 2100 1850 5. " 1 AUG 21700 258 4,
24 JUL 060C 55 14. - 27 JUL Q200 123 6. x 25 JUL 2200 181 5. - L AUG 1800 255 4.
24 JUL 0700 56 13. * 27 JUL 3300 124 6. - 23 JUL 2300 182 5. > 1 AUG 1390C 260 4.
24 JUL 0BOO 57 1z2. * 27 JUL 0400 125 5. - 30 JUL 0000 183 5 * i AUG 2000 261 4.
24 JUL 0300 58 i1. * 27 JUL 0500 126 5. * 30 JUL 0100 194 E. * 1 AUG 2100 262 4.
24 JUL 1000 59 11. - 27 JUL 0600 127 5. * 30 JUL 0200 195 5. * 1 AUG 2200 263 4.
24 JUL 1100 &0 10. - 27 JUL 0700 128 3. hd 30 JUL 0300 19 S * 1 ADG 2300 3284 .
24 Jul 1200 61 &. * 27 JUL 0BOC 125 5. bl 30 JUL g40C 137 &. * 2 AUG 009C 265 4.
24 JUL. 1300 52 9. - 27 JUL 0900 130 5. . 30 JUL 0500 198 5. - 2 AUG 0100 266 £,
24 JUL 1400 63 B. w 27 JUL loed 131 5. * 3¢ JUL 0600 135 5. * 2 AUG 0200 267 .
24 JUL. 1500 64 7. * 27 JUL 1100 132 5. * 30 JUL Q700 200 5. * 2 AUG 0330 268 4.
24 JUL 2600 65 7. » 27 JUL 1200 133 5. o 30 JUL 0800 201 5, * 2 AUG D400 262 4.
24 JUL 17¢0 €86 6. * 27 JUL 1300 134 5. * 30 JUL G800 202 4. * 2 AUG 0500 270 4.
24 JUL 1800 67 6. * 27 JOL 1400 135 5. * 30 JUL 1000 203 4. b
24 JUL 1300 68 6. * 27 JUiL 1500 136 5. * 30 JUL 1100 204 4. *

Ed L *

L R L R L L R e L T L L o R L e e T e S L e sl T

PERK FLOW TIME MAXIMUM AVERAGE FLOW
§~HE 24-HR F2-HR 269.00-HR
+  (CFS) {KR)
{CFS)
+ 104. 27.00 101. e, 32. 12.
{INCHES) .041 L1240 L1588 219
{AC-FT) 50. 146. 181. 268.

CUMULATIVE ARER = 22.90 'S ML

FAE WHE RRE KEF TREE hkk whk gRE www ANE hmk kb FEw kkk hkd whd med wkdk wkd Ardk hRkr hwd dRk A kdd Akd Ak AR A %w dkd ddd REw Rl

rATEEEARSRR AR

L *
6% KK * STAE * CCMBINED HYDROGRAPE FOR CHANNEL REARCHS AND MUDDY CREEK
L L]

el el s ALl

70 HC HYDROGRAPH COMBINATION
ICoMP 2 NUMBER OF HYDROGRAFHE TO COMBINE
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P L L L L L L L T ke e L T L L T L X T Y

HYDROGRAFH AT STATION STAE
50M OF 2 HYDROGRAPHS

B L e e L S R L L P T L L L

. - .
DA MON HRMN ORD FLOW * DA MON HRMNY ORD FLOW + DA MON HRMN ORD FLOW * DA MON ERMN ORD FLOW
- " *

22 JUL pooo 1 91. * 24 JUL 2600 69 132, » 27 JUL 1600 137 114.  * 30 JUL 1200 205 99,
22 JUL 0100 2 91, * 24 JUL 2100 70 132, * 27 JUL 3700 138 114. * 30 JUL 1300 206 9%,
22 JUL 0200 3 91. * 24 JUL 2200 71 131 * 27 JUL 1800 13% 114. * 30 JuL 1200 207 59.
22 JUL 03Q0 1 Sl. - 24 JUL 2300 72 131. bt 27 JUL 1900 140 113. d 30 JUL 1500 208 38.
22 JUL 0400 & 91l. % 25 JUL 0000 73 131, « 27 JUL 2080 141 113. = 30 JUL 1§00 2089 8.
22 JUL 9500 6 91. * 25 JUL 0100 74 131, = 27 JUL 2100 142 113.  * 30 JUz 1700 210 98.
22 JUL 060C 7 $1. * 2[ JUL 0200 75 130. % 27 JUL 2200 143 113, + 30 JUL 1800 211 98
2z JUL 0700 8 9i. * 25 JUL 0300 76 130, * 27 JUL 2300 144 112.  * 30 JUL 130¢ 212 98.
22 JUL 080 & 80. % 235 JUL 0400 77 130. * 28 JUL 0000 145 112. 30 JUL 2000 213 97.
22 JUL 0300 10 $0. * 25 JUL 0500 78 129. = 28 JUL 010C 146 112.. < 30 JUL 2300 214 97,
22 JUL 1000 11 20. * 25 JUL 0§00 78 129.  * 28 JUL 0200 147 112, * 30 JUL 2200 21s 97.
22 JUL 1100 12 90. + 25 JUL 0700 80 129, % 2B JUL G300 148 111, * 30 JUL 2300 21§ 7.
22 JUL 1200 23 9p. * 25 JUL 0800 8% 129,  + 28 JUL 0400 149 111, * 31 JUL 0000 217 97.
22 JUL 1300 12 30. T 35 JUL 0%00 82 126, * 28 JUL G500 150 111,  * 31 JUL 0100 218 95.
22 JUL 1400 15 S0. + 25 JUL 1000 &3 128. * 2B JUL 0600 151 111, * 31 JUL 0200 218 96.
22 JUL 1500 15 8s. * 25 JUL 1100 84 128,  * 28 JUL 070¢ 152 111.  * 31 JUL 0300 220 96.
22 JUL 1600 17 90. * 25 JUL 1200 85 127, * 28 JUL 0800 153 110.  * 31 JUL 0400 221 6.
22 JUL 1700 1B 93, * 35 JUL 1300 85 127.  * 28 JUL 0900 154 11e.  * 31 JUL 0500 222 €.
22 JUL 1800 13 103, * 25 JUL 1400 87 127.  * 28 JUL 1000 15% 118, * 31 JUL 0690 223 95.
22 JUL 1900 20 14z, * 35 JUL 1500 98 127. % 28 JUL 1100 156 110, = 31 JUL 0700 224 5.
22 JUL 2000 21 257.  * 5 JUL 1600 939 126. = 28 JUL 1200 157 108, * 31 JUL 08GO 225 95.
2z JUL 2300 22 394, % 25 JUL 1700 3o 126. * 28 JUL 1300 158 109.  * 31 JUL 0300 226 95.
22 JUL 2200 23 495,  * 25 JUL 1800 91 126. * 28 JUL 1400 159 108. % 31 JUL 1000 227 85.
22 JUL 2300 24 594. * 25 JUL 1300 393 126. * 28 JUL 150C 160 109. * 31 JUL 1100 228 94.
23 JUL 0000 25 707. * 25 JUL 2000 93 125. = 28 JUL 1600 161 108, * 31 JUL 1200 229 94.
23 JUL 0160 26 806. * 25 JUL 2100 94 125, * 28 JUL 1700 162 108. * 31 JUL 1300 230 94
23 JUL o200 27 864. * 25 JUL 2200 95 125.  *+ 28 JUL 1800 163 108, % 31 JUL 1400 231 94.
23 JUL 03co 28 883. = 325 JUL 2300 96 124, * 28 JUL 1900 164 108. =~ 31 JubL 1500 232 4.
23 JUL 0400 23 874. * 26 JUL G000 97 124. ~ 28 JUL 2000 165 198. * 31 JUL 1600 233 94.
23 JUL 0500 30 850, * 26 JUL 0100 98 124. » 28 JUL 2100 146 107.  * 3L JUL 1700 234 93,
23 JUL 0600 31 816. * 26 JUL 0200 99 124. * 28 JUL 2200 187 167.  * 31 JUL 1800 235 $3.
23 JUL 0700 32 775, * 26 JUL 0300 100 123. % 28 JUL 2300 168 107. * 31 JUL 1300 236 93.
23 JUL 0800 33 1286, * 26 JUL 0400 101 123, * 29 JUL 0060 16% 107. * 31 JUL 2000 237 LER
23 JUL 0380 34 6B0.  * 26 JUL 0500 102 12z3.  *~ 23 JUL 0100 170 106. * .31 JUL 2100 238 EER
33 JUL 1000 35 §31. * 26 JUL 0500 103 123. = 29 JUL 9200 171 106. * 31 JUL 2200 239 9z.
23 JUL 1100 36 584. * 26 JUL 0700 104 122, * 23 JUL 0300 172 106. * 31 JUL 2300 248 92.
23 JUL 1200 37 E40. * 26 JUL 0830 105 122, * 29 JUL 0408 173 106, * 1 AUG 0000 241 92,
23 JUL 1300 38 4$7.  * 26 JUL 0900 106 12z. ~ 29 JUL 0500 174 106. % 1 ALG 0100 242 9z,
23 JUL 1400 39 457 ~ 26 JUL 1000 107 122.  + 29 JUL 0600 175 105. * 1 AUG 0200 243 52,
23 JUL 1500 40 420.  + 25 JUL 110C 106 121. * 29 JUL 0700 176 105. * 1 AUG 0300 244 s1.
23 JUL 1600 41 387. * 26 JUL 1200 10% 121. * 29 JUL 0EOO 177 105, * 1 AUG 0408 245 g1,
23 JUL 1700 42 357.  * 26 JUL 1300 110 121.  * 29 JUL 0900 178 105, + 1 AUG 0500 246 91.
23 JUL 1800 43 325, * 26 JUDL 1400 111 121, * 25 JUL 1000 1739 104, * L AUG 0600 247 91.
23 JUL 1900 44 305. % 26 JUL 1500 112 12e. % 29 JUL 1100 180 104.  * 1 AUG 07C0 248 1.
23 JUL 2000 45 283, o 26 JUL 1690 113 120. * 29 JUL 1200 181 104. - 1 AUG 0800 249 el1.
23 JUL 2100 46 263. % 26 JUL 1700 114 120. * 29 JUL 1300 182 104. *  : AUG 0900 250 90.
23 JUL 2200 47 245, * 26 JUL 1800 115 119. * 23 JUL 1400 183 104. * 1 AUG 1000 251 90.
23 JUL 2300 48 229. % 26 JUL 1900 116 119. * 23 JUL 1500 184 103. * 1 AUG 1100 252 90,
24 JUL 0000 49 215. % 26 JUL 2000 17 113, + 29 JUL 1600 185 103.  * 1 ADS 1200 253 30,
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24 JUL 0100 50 202. * 26 JUL 2100 118 11§. * 2% JUL 1700 1Be 1p3. hd 1 AUG 1300 254. 20.
24 JUL 0200 51 191. * 26 JUL 2200 119 118. b 29 JUL 1800 187 103. * 1 AUG 1400 255 ag.
24 JUL 0300 52 182. v 26 JUL 2300 120 118. * 22 JUL 1500 188 103.  * 1 AUG 1500 258 88.
24 JUuL 0400 53 174. - 27 JuL dteo 121 11e. - 25 JuL, 2000 189 1pz. * 1 ADG 1600 257 83.
24 JUL 0500 5S4 166 . * ' 27 JUL 010C 122 118, > 2% JOL 2100 150 ipz, * 1 ADG 1700 258 B9.
24 JUL 0600 85 1s2. * 27 JUL 0200 123 117. * 29 JUL 2200 191 102, b 1 AUG 1EB0Q 259 a9,
24 JUL 0720 56 187. * 27 JUL Q300 124 117. * 2% JUL 2300 182 102. * 1 AUG 13900 260 85,
" 24 JUL 0800 57 152. * 27 JOL 04G0 125 117, - a0 Jur Q000 183 101.. * 1 ADG 2000 261 g8,
24 JUL 0300 58 1448, * 27 JUL 0500 126 117. - 30 JUL 0106 1384 101. * 1 RUG 2100 262 BEB.
24 JUL 1000 59 145. T 27 JUL 0600 127 1is. * 30 JUL 0200 195 101. * 1 AUG 2200 263 8.
24 JUL lloe 60 142 - 27 JUL {700 128 116. - 30 JUL D300 196 i01. * 1 AUG 2300 264 B8.
24 JUL 1200 61 140. * 27 JUL 08B0 129 1145, * 30 JUL 0400 137 101. * 2 AUG 0000 285 BS.
24 JUL 13Q0 62 138. * 21 JUL 0200 130 1le. * 30 JUL 0S00 198 100. - 2 AUG 0l00 2&6 8s8.
24 JUL 1400 &3 136. - 27 JUL 1000 131 1le. - 30 JUL 060G 122 100. * 2 AUG D20Cc 267 87.
24 JUL 1500 54 135. bl 27 JUL 1100 232 115, - 30 JUT. 0700 200 io0. * 2 AUG 0300 268 7.
24 JUL 1600 85 134. = 27 JUL 1200 133 115, * 30 JuI. 0800 201 100. * 2 AUG 0400 263 BY.
24 JUL 1700 66 133, * 27 JUL 1300 134 1ls. * 390 JUL 0200 202 1Q0. i Z AUG o500 270 B7.
24 JUL 1800 a7 133. - 27 JuL 1400 135 115, * 30 JUL 1000 203 23, *
24 JUL 1%0C 68 13z. * 27 JUL 1500 136 114. * 30 JUL 1100 204 . 59 *
L3 - -+

AR T T T R R N AR T R kA T b R A T A R AT N AN TS TN TP S RRAT TR SRR A na s vk R A n b rrdhhr b e r sk rrres

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 269.00-HR
{CFs) (HR)
[CF8)
a83. 27.0¢ 846. 5o94. 258. 156.
{INCHES) . 0540 141 .212 L4213
[AC-FT) 420. 1178. 1775, 3461.

CUMULATIVE RREA = 157.00 8Q MI

whd Wk kdd hkk wRE ddwr Akk hwd ok A EW kdrok WA A Rk bk Ader drr wrkh wbk Rk ok A kil Sk hwdk dkk AR S ko kW B AW kA

B L Lt s
" *
71 KK * REACHE * OUTFLOW HYDROGRAPH FOR CHANNEL REACHS

MR RART TR AT

HYDROGRAFPH ROUTING DATA

62 RL ROUTING LOSSES
QLASS .00  INITIAL LOSS
CLOSS .00 ADDPITIONAL FRACTION LOST
72 RD MUSKINGUM-CUNGE CHANNEL ROUTING
73 RC NORMAL DEPTH CHANNEL
ANL .100 LEFT OVERSANK N-VALUE
ANCH .060 MAIN CHANNEL N-VALUE
ANR .106 RIGHT OVERBANK N-VALUE
RLNTH 9800. REACH LENGTE
SEL .0012 ENERGY SLOPE
ELMAX 1005.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
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CROSS-SECTION DATA

--- LEFT OVERBANK --- 4+ —-==-- MAIN CHANNEL ------- + —~- RIGHT OVERBANK ---
75 RY ELEVATION 1005.00 1003.00 190z.00 955.00 995.00 1002.00 1503.00 1005.00
4 RX DISTANCE .00 1.c00 50.00 55.00 125.00 13g.00 180.00 181.00

COMPUTED STCRRGE-CUTFLOW-ELEVATION DATA

STORAGE -Q0 B.33 16.76 25.27 33.87 42 .58 51.33 0,20 €5.16 76.20
QUTELOW -QD 20.58 65.17 127.72 205.73 297.62 402.30 518.593 646,84 785.50
ELEVATION 985.00 595,53 8596.05 996 .58 §37.11 9397.63 938,16 996.68 999,21 99%.74
STORAGE 87.34 96.54 105.87 115.27 126.25 143.13 164.22 185.43 206.83 228.23
OUTFLOW 834 .45 1093.31 1261.75 1435 .48 1638.14 1861.36 2116.35 2398.42 2703.75 3030.63

ELEVATICON 10C00.26 1000.78 1001.32 1001.82 1002.37 1002.839 1003.42 1003.5%5 1004.47 1008.00

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP .
ELEMENT ALPHA M DT DX PEAK TIME T0 VGLUME MANTMI

PEAX - CELERITY
(MIN} FT) (CFS} {MIN} {IN] (FES)
MAIN 33.00  3266.57 87%.15  16€83.00 .41 2.88

INTERPCLATED TQ SPECIFIED COMPUTATION INTERVEL

MAIN §0.00 a7e._89 1680.00 .41

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3465E+04 EXCESS= .(00Q0E+00 OUTFLOW= .34565E+04 BASIN STORAGE=-.5304E+00 PERCENT ERRCR= Q0

ek g e TR e A A AR AN RN R AR AR e R Rk ARk kR R N R R T R N AT AR T TR R R AN RN TR R AR A TR R R Rk i drd Ak Rt d e ok e ok

EYDROGRAPH AT STATION REACH&

ko sk ke sk e v ok ok e s ok ok ok o ke ok A AR R T R R e dr e s ke ok ek ok e ek e R e e e sk ek e ek ok e e stk ok e e A Y R S R I gtk e e ok ek e e e

- - *
DA MON HEMN CRD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW
* * w
22 JuL 0000 1 81. * 24 JUL 2000 3] 132. * 27 JUL 1600 137 114. - 30 JUL 1200 205 55.
22 JUL 0100 2 1. " 24 JUL 21C0 70 13z. * 27 JUL 1700 133 1ia. ¥ 30 JUL 1300 206 9%.
22 Jui. 0200 3 91. * 2¢ JUL 2200 71 132, * 27 JUL 1B00 139 1l4. * 30 JUL 1400 207 9.
22 JUL 0300 4 S1. - 24 JUL 2300 72 132. * 27 JUL 1500 140 114. > 30 JUL 1500 208 9%,
22 JUL 0400 5 91. * 25 JUL 00co 732 131, - 27 JUL 2000 141 114. * 30 JUL 1600 209 95.
22 JUL 0500 3 3. * 25 JUL 0100 74 131. - 27 JUL 2100 142 113, * 30 JUL 1700 210 S8.
22 JUL 0sle 7 51. * 25 JUL 0200 75 131. = 27 JUL 2200 142 113, * 30 JUL 1B0O0 211 X SH.
22 JuL o700 B 51. * 25 JUL o3ce 76 130. * 27 JUL 2300 144 113, * io JUL 1200 212 58.
22 JuL 0800 3 gl. ol 25 JUL 0400 77 130. * 28 JUL 0000 145 113, * 30 JUL 2000 213 58.
22 JuL 0800 10 1. * 25 JUL 0500 78 130. * 28 JUL 0100 146 112, - 30 UL 2100 214 Se.
22 JUL 1000 11 20, - 25 JUL BECO 72 130. * 26 JUL 0200 147 112, - 30 JUL 2200 215 87.
22 JUL 1100 12 90. » 25 JUL 0700 EO 129. * 28 JUL 0300 148 112, * 30 JUL, 2300 216 87.
22 JuL 1200 13 Q0. * 25 JUL C0BOQ Bl i29. hd 28 JUL 0490 249 112, * 31 JUL 0Q0Q 217 97.
22 JUL 1300 14 24a. * 25 JUL 03500 B2 129. * 28 JUL C50C 150 111. * 31 JUL 0100 218 87.
32 JUL 1400 15 940. * 25 JUL 1000 B3 128. * 28 JUL 0sac 151 111. * 31 JUL 0200 219 97.
22 JUL 1500 16 Q. * 25 JUL 1100 B4 128. b 28 JUL 0700 152 111. * 31 JUL 0340 220 26.

294



22 JUL 1600 17 a0. * 25 JUL 1200 85 128. * 23 JUL 0800 153 111. - 31 JUL 04920 221 g,
22 JUL 1700 18 ag. * 25 JUL 13ce 86 124. * 28 JUL 0300 154 1l0. * 31 JUL. QBQC 222 9&.
22 JUL 1800 13 1. * 25 JUL 14C0C 37 127, * 28 JUL 1000 155 110. * 31 JUL 0600 223 96.
22 JUL 1800 20 96. = 25 JUL 15¢0 85 127. M 28 JuL 1100 158 1ic. * 31 JUL Q70C 224 96.
22 JUuL 2000 21 122, = 25 JUL 1600 83 127. * 28 JUL 1z0C 157 11co. * 31 JUL Q806 225 - 5.
22 JUL 2100 22 225. * 25 JUL 1700 20 127. * 28 JUL 1300 158 1149. * 31 JUL 0900 226 95,
22 JUL. 2200 23 gz, * 25 JUL 1300 91 126. * 28 JUL 1400 153 109. * 31 JUL 1000 227 5.
22 JUL 2300 24 503. * 25 JUL 1990 92 126. * 28 JUL 15049 160 109.. «* 31 JUL 1190 228 55.
23 JUL 0000 25 611, b 25 JUL 2000 23 126. * 28 JUL 1600 161 109. * 31 JUL 1200 228 95,
23 JUL 0100 26 723, > 25 JUL 2100 4 125, * 28 JUL 1700 162 109. * 31 JUL 1302 230 94
23 JUL 0200 27 814. > 25 JUL 2200 S5 125. * 28 JUL 1800 163 108. > 3z JUL 1400 231 94.
23 JUL 0300 28 8&85. - 25 JUL 2300 96 125, * 28 JUL 1900 164 108. * 31 JUL 1500 232 94.
23 JUL 0400 2% 875. * 26 JUL ccoO 97 125. * 28 JUL 2000 165 108, * 31 JUL 1600 233 94.
23 JUL c500 3o B&7. * 26 JUL o100 L] 224. * 28 JUL 2100 166 108. * 31 JUL 1700 234 34.
23 JUL CEeC0 3l B42. * 2§ JUL G200 EE] 124, * 28 JUL 2200 167 108. * 31 JUL 1800 235 94.
23 JUL €700 32 g0&. * 26 JUL 0300 100 124. * 28 JUL 2300 168 107. * 31 JUL 1800 235 33.
231 JUL 03800 33 765. * 26 JUL 0400 101 124. * 22 JUL 0000 169 107. * 31 JUL 2000 237 93,
23 JUL 0500 34 719. * 26 JUL 0560 2102 123. * 29 JUL 0100 170 1c7. * 31 JUL 2100 238 93.
23 JUL 1600 L €72. > 26 JUL 0600 103 123. * 2% JUL 0200 171 ic7, * 3l JUL 2200 239 23.
23 JUL 11c0 35 625. * 26 JUL Q700 104 123, * 2% JUL 0390 172 106, * 31 JUL 2300 240 23,
23 JUL 1200 37 £579. > 26 JUL 030c 105 123. * 25 JUL 04400 173 106. - 1 AUG 000C 241 sz,
23 JOL 1300 38 53&. * 26 JUL 0800 106 122. - 2% JUL 0500 174 106. * I AUG 0100 242 9z,
23 JUL 1400 32 4585. - 26 JUL 1,000 207 12z. = 22 JUL 06Q0 175 108. hd 3 AUG 0200 243 92.
23 JUL 1540 40 457. - 26 JUL 1100 108 122, * 2% JUL 0700 176 106. * 1 AUG 0300 244 82.
23 JUL 1600 41 421. - 26 JUL 1200 108 121. > 29 JUL D800 177 105, * 1 AUG 0400 245 9z.
23 JUL 1740 42 L] * 26 JUL 1300 1i0 121. » 2% JUL Q%00 178 105. * 1 AUG 0500 246 a1.
23 JUL 1800 43 358, * 26 JUL 1400 113 121. * 29 JUL 1000 179 105. * 1 AUG 0600 247 91.
23 JUL 19800 44 332. * 26 JUL 1500 112 1321. * 29 JUL 1100 180 105. * 1 AUG 0700 248 *o8L.
23 JUL 2009 45 3o8. “ 26 JUL 1600 113 120. * 23 JUL 1200 181 104. * 1 AUG 0800 249 1.
23 JUL 2100 46 287, 0+ 26 JUL 1700 114 120. * 23 JUL 1300 182 i04. * 1 AUG 0300 250 31.
23 JUL 2200 a7 267. * 28 JUL 1800 115 120, * 29 JUL 1400 1832 104. * 1 AUG 1000 251 s1.
23 JUL 2300 48 580, * 25 JUL 1500 116 120. * 29 JUL 1500 1814 104. * 1 AUG 1100 252 80.
24 JUL Q000 439 234, * 28 JUL 2000 117 11%. » 29 JUL 1600 185 104. d 1 AUG 1200 253 34.
24 JUL 0100 50 213, * 26 JUL 2100 118 113. - 29 JUL 1700 166 103. A 1 AUG 1300 254 30.
24 JUL 0200 51 206, * 28 JUL 2200 119 119. * 2% JUL 18C00 187 103. - 1 ARUG 1400 255 ag.
24 JUL 0300 52 195, * 26 JUL 2300 120 118, * 29 SUL 1300 188 103. * 1 AUG 1500 256 a0.
24 JUL 0400 53 186, * 27 JUL 206¢ 2121 118. * 29 JUL 2000 185 103. - 1 AUG 1500 257 89.
24 JUL Q500 54 178. * 27 JUL 0100 122 118. * 2% JUL 2100 18¢ 103. - 1 AUG 1700 258 a9.
24 JUL 0800 55 171. * 2% JUL 0200 123 118. * 2% JUL 2200 191 1cz. * 1 AUG 1800 259 83.
24 JuL 07e0C 56 165. > 2% JUL 0300 124 118. * 29 JUL 2300 182 10z. * 1 AUG 1%00 260 89.
24 JUL Q8CO 57 160, - 27 JUL 0400 125 i17. * 3¢ JUL 0000 133 102. * 1 AUG 2000 262 89.
24 JUL Q8GO0 58 155. * 27 JUL 0500 126 117. * 3¢ JUL 0100 134 102. > 1 AUG 2100 262 89.
24 JUL 1000 S8 151. * 27 JUL 0s0C0 127 117. * 30 JUL 020C 185 1a1. * 1 ADG 2200 263 88.
24 JUL 1100 60 147 . * 27 JUL 070G 128 117. * 30 JUL 0340 136 - 101. * 1 AUG 2300 264 88.
24 JUL 120C €1 144. * 27 JUL 0800 129 116. * a0 JUL 0400 187 101. * 2 AUG 0p0C 265 - 88.
24 JUL 1300 62 141. * 27 JUL 0900 130 116. - 30 JUL C500 1948 101. - 2 AUG 0100 266 2=
24 JUL 1400 63 13¢. * 27 JUL 1000 131 1lle. * 30 JUL 06040 1339 ' 101. ol 2 AUG 0200 267 B8.
24 JUL 1500 64 137. * 27 JUL 11400 132 116. - 30 JUL 2700 200 ° 100. - 2°AUG. 0300 268 88,
24 JUL 1600 65 136. - 27 JUL 1200 133 115. - 30 JUL Deo0 201 100. - 2 AUG 0400 268 B7.
24 JUL 1700 66 135, - 27 JUL 1300 134 115, - 30 JUL 0900 202 100. - 2 AUG 0500 270 B7.
24 JUL 1800 67 134. i 27 JUL 1400 135 115. * 30 JUL 1000 203 1040. *
24 JUL 19500 68 133. i 27 JGL 1500 13é 115. * 30 JUL 1100 204 i00. .

L - -

- LA d Wkt Rk r Rk kAR R AR TR R AR R AR A ARk R R E R r R kR TR TR T AR A AR AT TRk ko
PERK FLOW TIME MAXIMIM AVERAGE FLOW
6-HR 24-HR 72-HR 263.00-HR
* (CFS} (HR)
G
+ a7s. 23.00 B41. 592. 298. b1
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{INCHES) -as0 .140 .212 .413
({AC-FT} 417. 1174. 1774, 34962.

CUMULATIVE AREA = 157.00 3¢ MI

waw kA dkk drww KAk whdr whk kxd kK Adh hdE Adk kkk dkk Ak kkk bk W kel dFd dkk Ak RRd dhkw dkk kAE Wbk khk mkd Ak hE R wkr hww

HhRWHE KRR F AT

* -
76 KK * BASING * UNNAMED TRIEUTARY SUBBASIN HYDROGRRPH
- ~
P T —
----- DSS--- ZREAD Unit 71; Vers. 1: /MAD/TRIB/FLOM/01JULLY76/1HOUR/COME/
—~---DS§8--- ZREAD Unit 71; Vers. 1: /MAD/TRIB/FLOW/01JUL1976/1HCUR/COME/

----- DSS--- ZREAD Unit 71; Vers, 1: /MAD/TRIB/FLOW/C1AUGLS76 /L HOUR/COMEP/

SUBBASIN RUNOCFF DATA

77 BA SUBBASIN CHRRACTERISTICS
TAREZR 4.20 SUBBASIN AREA

hk

D L L R L L L e L L L L T R e L R e el L L e L A T LIt

HYDRCGRAPH AT STATION  BASING

B L R L Lt Ll y L T R R L L L L S e A T L e T e

- - *
DA MON HRMH CRD FLOW ~ DR MON HRMN ORD FLOW + DA MON HRMN ORD FLOW ~* DA MON HRMN ORD FLOW
” - *
2z JUL 0GOO0 1 3.~ 24 JUL 2000 69 4. * 27 JUL 1600 137 3. + 30 JUL 1200 205 3.
22 JUL 0100 2 3, x 24 JUL 2100 70 4. % 27 JuUL 1700 138 3.+ 30 JUL 1300 206 3.
22 JUL 0200 3 3. 0+ 24 JUL 2200 T2 4. % 27 JUL 1800 139 3. * 30 JUL 1400 207 3.
22 JUL 9300 4 3.+ 24 JUL 2300 72 4, * 27 JUL 1900 140 3. o« 30 JUL 1500 208 3.
22 JUL 3400 5 3.+ 25 JUL oooe 73 4. * 27 JUL 2000 141 3.+ 30 JUL 1600 209 3.
2z JUL 0500 § 3.« 25 JUL o100 T4 4. v 27 JUL 2100 142 3. * 30 JUL 1700 210 3.
22 JUL 0600 7 3. + 25 JUL 0200 75 4. % 27 JUL 2200 143 3.+ 30 JUL 1800 211 3.
22z JUL 0700 8 3.+ 25 JUL 0300 76 4. ¥ 27 JUL 2300 144 3. * 30 JUL 1800 212 3.
22 JUL 0800 9 3. % 25 JUL 0400 77 4. % 28 JUL 00CD 145 3. o+ 30 JUL 2000 213 3.
22 JUL p9oo 10 3. % 25 JUL 0500 78 4. % 23 JUL 0100 145 3.+ 30 JUL 2100 214 3.
22 JOL 1000 11 3. + 25 JUL ospo 79 4. * 2B JUL 0200 147 3. » 30 JUL 2200 215 3.
22 JUL 1160 12 3.+ 25 JUL 0706 80 4. + 28 JUL 0300 148 3.+ 30 JUL 2300 3216 3.
22 JUL 1200 13 3. + 25 JUL oson 81 4. * 28 JUL 0400 143 3, + 31 JUL 0000 217 a.
22 JUL 1300 14 3. « 325 JUL 0900 82 4. % 28 JUL 0500 150 3. + 31 JUL oloe 218 3.
23 JUL 1400 15 3. % 25 JUL 1000 B3 £, * 28 JUL 0600 151 3. + 31 JUL 0200 219 3.
22 JUL 1500 16 3. % 25 JUL 1100 B84 4. *+ 2§ JUL 0700 152 3. + 31 JUL 0300 220 3.
22 JUL 1600 17 7. * 35 JUL 1200 85 4. *+ 28 JUL 0800 153 3. % 31 JUL 040k 221 3.
22 JUL 1700 18 21 * 235 JUL 1300  B6 4. * 28 JUL D900 154 3. % 31 JUL 0500 222 3.
22 JUL 1850 1% 40. * 25 JUL 1400 &7 4. + 28 JUL 1000 1S5 3. + 31 JUL 0500 223 3.
22 JUL 1500 20 53. + 25 JUL 1500 88 4. * 28 JUL 1100 156 3.+ 31 JUL 0700 224 3.
22 JUL 2odo 21 56. * 25 JUL 1600 89 4. % 28 JUL 1200 157 3. ~ 31 JUL 0800 225 3.
22 JUL 2100 22 51. « 25 JUL 1700 S0 4. + 28 JUL 1300 1S8 3.+ 31 JUL 0900 226 3.
22 JUL 2200 23 43. + 25 JUL 18Q0 91 4. * 28 JUL 1400 159 3. + 31 JUL 1000 227 3.
22 JUL 23300 24 36, * 25 JUL 1900 92 4. * 28 JUL 1500 160 3. + 31 JUL 1100 228 3.
23 JUL 0000 25 31, =+« 25 JUL 2000 %3 4, * 28 JUL 1600 161 3, * 31 JUL 1200 229 ER

296



+

23
23
23
23
23
23
23
23
23
23
k)
23
23
z3
23
23
23
23
23
23
23
23
23

24
24
24
24
24
24
24
24
24
24
24
24
2a
24
24
24
24
24
24

HEHAHBAgdddA Fddddcdddgedadggdanggaggggggasg

cloa
0200
0300
0400
0500
0600
0700
0s0¢
0900
1000
1108
12090
1300
1400
1500
1600
1700
1800
1%00
2000
2100
2200
2300
Qoac
0190
0290
03co
0400
05040
0600
c700
fdapo
0340
1000
1100
1z00
1300
14400
1500
16C0
1700
1800
1900

26 24.
27 16.
28 10,
29 5.
30
31
32
33
3a
a5
36
37
g
s
40
41
42
43
44

45
45
47
48
48
50
51
52
53
54
5S
13
57
58
s3
€0
EL
62

&3
64
65
a6
67
68

R I R T - T - T - N A O A

25
25
25
26
26
26
26
26
286
26
26
26
28
26
26
26
26
26
26
26
28
28
26
26
26
1
28
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27

Aofdfgdapegddsddgegaasgags

2100
2200
2300
©¢god
0100
Q92G0
0300
0404
G500
0600
0700
0Boo
0%00
1p00
11400
1200
1300
1400
1500
1600
1700
18¢0
1900
2000
2100

JUL 2200

GPfddédddggagdegd

2300
0000
0100
t2go
0300
0400
05040
0600
G700
oaol
09p0
1002
1100
1200
1300
1400
1500

94
95
96
97
g |
L
100
10l
1oz
103
104
L)
108
107

117

1158
120
121
122
123
124
125
126
127
129
1258
130
131
132
133
134
135
136

4. * 28 JUL 1700 162 3. b 31 JUL 1360 230
4. ol 28 JUL 1800 183 3. - 31 JUL 1400 231
4. - 28 JUL 1500 164 3. * 31 JUL 1506 232
4. b 28 JUL 2000 165 3. * 31 JUL 1600 233
4. - 28 JUL 2100 186 3. * 31 JUL 1700 234
q. - 28 JUL 2200 2167 3. * 31 JUL 1800 235
4. * 28 JUL 2300 168 3. * 31 JUL 1300 236
4. > 29 JUL, 0000 169 E P 31 JUL 2000 237
4. * 28 JUL 0100 170 3. > 31 JUL 2100 238
4. * 29 JUL 0200 171 3. * 3L JUL 2200 239
4. * 23 JUL 0390 172 3. * A1 JUL 2300 240
4. * 2% JUL 0400 173 3. * 1 AUOG Q000 241
4. hd 2% JUL 0500 174 3. * 1 AUG 0100 242
4. * 28 JUL 0600 175 3. . 1 AUG 0200 243
4, > 29 JUL 0700 176 a. * 1 AUG 0300 244
4. M 2% JUL 0BOO0 177 3. * i AUG 2400 245
4. * 28 JUL 0900 178 3. * 1 AUG 080D 246
a. b 25 JUL 1000 179 3. = 1 AUKG 0690 247
4. b 29 JUL 1100 180 2. = 1 AUG 0700 248
4. L 29 JUL 1200 1ls1 3. * 1 AUG pBOC 249
4. * 2% JUL 1300 1iB2 3.- 0 i AUG 0900 250
4. > 29 JUL 1400 183 3. hd 1 RUG 1000 251
3. * 29 JUL 1500 184 3. * i AUG 1100 252
4. > 29 JUL 1600 185 3. * 1 AUG 1200 253
4. * 2% JUL 1700 1B¢ 3. - 1 AUG 1300 254
3. * 29 JUL 1B00 187 3. * 1 ADG 1400 255
3. * 2% JUL 1300 188 3. * I AUG 1500 256
3. * 23 JUL 2000 189 3. * 1 AUG 1600 257
3. * 29 JUL 2100 180C 3. * 1 AUG 1700 258
3. * 25 JUL 2200 191 3. - 1 ADG 1800 259
3. * 2% JUL 2300 152 3. = 1 AUG 150C 2680
3. w 30 JUL Qooo0 133 2. - I AUG 2000 261
3. * 20 JUL 0100 194 3. * 1 AUG 2100 262
3. * 3p JUL ¢200 155 3. - 1 AUG 2200 263
3. * 30 JUL 0300 1%6 3. * 1 AUG 2300 264
3. * 30 JUL p4p0 137 3. * 2 AUG 00DD 265
3. * 30 JUL 0500 198 3. * 2 AUG 0100 266
3. * 30 JUL 0600 1299 EW * 2 AUG 0200 267
3. * 3¢ JUL 0700 200 3, * 2 AUG Q300 268
3. * 30 JUL 0BOO 201 3. * 2 RAUG Q400 263
3. - 37 JUL g90C 242 3. b 2 RAUG 0300 270
3. * 30 JUL 1000 203 3. *
3. v 20 JUL 1100 204 3. *

- -

Wl w ow ow W W o W W oW W W W W o W

W

WO RN N RN NN RN

LA NI N LT T R R R VR N

B L a L B 2 L T L L e L L2 L a L L T e L T £ 2 2 T T X I P R e

PEAK FLOW

{CFs]|

S6,

TIME

{HR)
(CFS)

20.90
(INCEES)
(AC-FT)

46.
10
23,

CUMULATIVE AREZ =

MAXIMOM AVERAGE FLOW

24-HR

18.
L1632
37.

4.20 5Q MI

WhEk EET RHT Akk FEE hwr Rdd Wkw dhw ke RRd wwd dkE aay Wk

72-HR 269.C0-HR

- 5
L234 .451
53. 101,

AR ki kR FRE gdd Wk apd wEd RAR EEE ARk WA ddp FEE REk

hw Rk
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e e e e e e ek

* -

73 KK w STAT + COMBINED HYDROGRAPH FOR CHANNEL REACHS AND UNNAMED TRIBUTARY
- .
EA L ELLE L LR LSS
80 X0 QUTPUT CONTROL VARIASLES
IPRNT ¢ FPRINT CONTROL
IPLOT 2 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
81 HC HYDROGRAPH COMBINATION
ICCMP 2 NUMBER OF HYDROGRAPHS TC COMBINE

L

B d L L L L L el bl e e A L a s L L e e Ll sl s

HYDRCGRAPH AT STATION STA?
SUM OF 2 HYDROGRAPHS

AR AW R R R A Ao ok ko drr ok A dek kbl ik Ak A R R VR R AR R TR AR T TR R A I AN R AN F AR I AT TR I AR TN AT AR AT AR TN AR Tk kR ko kw

- * .
DA MON HRMN CORD FLOW *+ DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN CRD FLOW
w L4 o*

22 JUL 0000 1 94. * 24 JUL 2000 ES 136,  * 27 JUL 1600 137 118, * 30 JUL 1200 203 102.
22 JUL 0L00 2 94, * 34 JUL 2100 70 136. + 27 JUL 1700 138 118. * 30 JUL 1300 206 102,
2z JUL 0200 3 94, » 24 JUL 2200 71 136. * 27 JUL 1800 138 117. * 30 JUL 1400 207 102,
22 JUL 0300 4 94. % 24 JUL 2300 72 136,  * 27 JUL 1300 140 117. * 30 JUL 1500 208 102.
22 JUL 0400 5 4. * 25 JgUL 0000 73 135,  * 27 JUL 2000 141 117. + 30 JUL 1600 209 101.
22 JUL o500 [ 93. + 25 JUL 0100 74 135, 27 JUL 2100 142 127.  * 30 JUL 1760 210 1o1.
22 JUL 0600 7 $3. *+ 25 JUL 0200 7S 135. * 27 JUL 2200 143 115, *  3g JUL 1800 211 101,
22 JUL 0700 ] 93, * 35 JUL 0300 76 134. + 27 JUL 2300 144 116. 39 JUL 1300 212 101.
22 JUL QBOO 9 93, + 35 JUL 0400 77 134. *+ 28 JUL 0000 145 116. ~ 30 JUL 2000 213 101,
22 JUL 0900 10 93. <+ 35 JUL 0500 78 134. + 2B JUL 0100 146 116. o~ 30 JUL 2100 214 100,
22 JUL 1000 11 93, * 35 JUL 0600 78 133, « 28 JUL 0200 147 115. * 30 JUL 2200 215 100.
2z JUL 1160 12 93. % 25 JUL 0700 8O 133. * 328 JUL 0300 148 115,  + 30 JUL 2350 216 100,
22 JUL 1200 13 93, %+ 35 JUL 0EOG 81 133.  * 28 JUL 0400 1489 115.  + 31 JUL 0000 217 100.
22 JUL 1300 14 93. % 25 JUL oS00 B2 133, + 28 JUL 0500 150 115. ~ 31 JUL 0lpo 218 9g.
22 JUL 1400 15 92. * 325 JUL loop B3 132. * 28 JUL 0600 151 114. + 31 JUL 0200 219 35.
22 JUL 1500 1§ 93. %« 35 JUL 1100 B4 132,  * 28 JUL 0700 152 114. = 31 JUL 0300 2280 99.
22 JUL 1600 17 97. + 35 JUL 1200 B85 13z. *+ 28 JUL 0800 153 114. = 31 JUL 0400 221 95.
22 JUL 1700 18 111. % 25 JUL 1300 8§ 131. * 28 JUL 0900 154 114, * 31 JUL 0500 3222 EER
22 JUL 1800 13 131. * 25 JUL 1400 B7 131. % 28 JUL 1000 15§ 113.  * 31 JUL 0600 223 98,
22 JUL 1%00 20 149. % 325 JUL 1500 8B 131. * 28 JUL 1100 15€ 113. + 31 JUL 0700 224 98,
22 JUL 2000 21 178. % 25 JUL 1600 . B9 131. * 28 JUL 1200 157 123. *+ 31 JUL 0800 225 98.
22 JUL 2100 22 275. + 25 JUL 1700 90 130. + 28 JUL 1300 158 113. ~ 31 JUL 0900 22§ 38.
22 JUL 2200 23 425, + 25 JUL 1800 91 130, * 28 JUL 1400 15§ 112. * 31 JUL 1000 227 98.
22 JUL 2300 24 540. * 25 JUL 1900 82 130, * 28 JUL 1500 140 112, * 31 JUL 1100 228 37,
23 JUL CDCO 25 §42. % 25 JUL 2000 93 133, + 28 JUL 1600 141 112, * 31 JUL 1200 229 a7,
23 JUL D100 26 747. % 25 JUL 2100 94 12%. ¥ 28 JUL 1700 162 i1z, * 31 JUL 1300 230 37,
23 JUL Q200 27 830. % 25 JUL 2200 95 12¢. * 28 JUL 1800 163 112. = 31 JUL 1400 3231 97.
23 JUL 0300 28 B75. * 25 JUL 2300 9§ 129,  * 28 JUL 1900 164 111.  * 31 JUL 1500 232 97,
23 JUL 0400 29 B85. % 26 JUL 0OOO 57 128. * 2B JUL 2000 165 111.  +* 31 JUL 1600 233 97.
23 JUL 0500 30 §72. * 26 JUL 0100  SB 128. + 28 JUL 2100 166 111.  *+ 31 JUL 1700 234 96.
23 JUL 0600 31 ga6. =+ 26 JUL 0200 §% 128. * 28 JUL 2200 167 111. * 31 JUL 1800 23S 96.
23 JUL 0700 32 811. ~ 26 JUL 0300 100 128. * 28 JUL 2300 168 119, * 31 JUL 1900 238 56.
23 JUL 0800 33 769. * 26 JUL 0400 101 127, * 29 JUL 0099 16% 110, *+ 31 JuL 2000 237 96.
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23 JUL 0500 34 723. * 26 JUL 0500 2102 127. > 2% JUL €100 1790 110. * 31 JUL 2100 238 96.
23 JUL 1000 35 676, * 26 JUL 0§00 1903 127. * 29 JUL 0200 171 110. * 31 JUL 2200 23% ‘ 85.
23 JUL 1100 36 625, * 26 JUL 0700 104 126. - 29 JUL 0300 172 109. - 31 JUL 2300 240 . 95.
23 JUL 1200 37 1 E N - 26 JUL 0800 105 126, v 29 JUL 0400 173 103, * 1 AUG 0gon 241 95.
23 JUL 1300 38 540. * 26 JUL 0300 106 126. * 29 JUL 0500 174 103, * 1 AUG D100 242 25.
23 JUL 1400 39 489, * 26 JUL 13040 107 126. * 29 JUL 0600 175 109, * 1 AG 0200 243 85.
23 JUL 15c0 40 481, * 26 JUL 1190 108 125, * 2% JUL 0700 17¢ 10%. - 1 AUG 0300 244 S4.
23 JUL 16cCD 41 425, * 26 JUL 1240 109 125. * 2% JUL 0BOO 177 108. . = 1 AUG 0400 =245 24,
23 JUL 17¢0 42 393. * 26 JUL 1300 10 125. - 22 JUL 0200 172 108. * 1 AUG 0500 246 o4.
23 JUL 18ce 43 363. - 26 JUL 1400 111 125. = 2% JUL 1000 172 108. - 1 AUG 9600 247 ° oa.
23 JUL 19G0h 44 337. * 26 JUL 1500 2112 124. * 2% JUL 1100 180 108. - 1 ADG Q700 248 24,
23 JUL 2000 45 312. + 26 JUL 1600 113 124. * 22 JUL 1200 181 107. * 1 AUG 0800 249 e3.
23 JUL 2140 a6 231, * 26 JUL 1700 114 124. - 2% JUL 1300 182 107. - 1 AUG 0300 250 @3,
23 JUL 2200 a7 271. * 26 JUL 1800 115 123, * 2% JUL 1400 183 107. - 1 ROS 1000 252 23.
23 JUL 230¢C 48 254, * 26 JUL 1900 116 123. v 2% JUL 1500 184 107. * 1 AUG 1100 252 S83.
24 JUL 0000 19 238, * 26 JUL 2000 117 123. - 29 JUL 1600 185 107, * 1 AUG 1200 253 93,
24 JUL 010C 50 223 . d 26 JUL 21900 118 123, * 2% JUL 1700 18¢ 106 . * 1 RUG 1300 254 - 8z,
24 JUL 0200 51 210, * 26 JUL 2200 119 12z. * 2% JUL 1800 187 l06. * 1 AUG 1400 255 S8z,
24 JUL 0300 52 193, - 26 JUL 2300 120 122. - 29 JUL 1900 188 106. bl 1 AUG 1500 256 82.
24 JUL 0400 53 194, * 27 JUL 0000 121 1z22. * 29 JUL 2000 18% 106. - 1 AUG 1500 257 $2.
24 JUL 0500 54 182, * 27 JUL 0i0Q . 122 122, - 28 JUL 2100 150 k.. v 1 AUG 170G 258 92.
24 JUL 060D ES 175, = 27 JUL 0200 123 1z21. * 2§ JUL 220C 1%1 ios. - 1 ADG 1800 25% 82.
24 JUL 0700 56 169, = 27 JUL 0300 124 121, * 2§ JUL 2306 197 105. * L AUG 1900 260 31
24 JUL 0800 57 164. * 27 JUL 0400 125 1z1. * 30 JUL 0000 182 105. - 1 AUG 2000 26l 51
24 JUL Q%00 5g 153. * 27 JUL 0500 126 iz21. - 30 JUL 0100 1%4 105. * 1 AOG 2100 262 51.
24 JUL 1000 59 155. - 27 gUL 0600 127 120. * 30 JUL 0200 195 104. * 1 AUG 2200 263 S1.
24 JUL 1100 60 151. > 27 JUL 0700 128 120. * 30 JUL 0300 1%¢€ 104, - 1 ADG 2300 264 S1.
24 JUL 1200 61 1438, * 27 JUL 0BOO 123 1z0. * 30 JUL 0400 1%7 lo4. hd 2 AUG 0000 285 50.
24 JUL 1340 62 145. * 27 JUL 0200 130 1z0. bl 30 JUL 0500 158 104. * 2 AUG 0100 286 50.
24 JUL 1400 63 143. * 27 JUL 1000 131 114, i 30 JUL 0600 199 1p3. - 2 ADG 0200 267 SC.
24 JUL 1500 64 141. * 27 JUL 1100 132 11%. d 30 JUL 0700 200 ic3. * 2 ADG 0300 26B s0.
24 JUL 1640 6% 140, % 27 JUL 1200 133 11s. > a0 JUL 0800 201 103, * 2 AUG 0400 2692 sC.
24 JUL 1700 66 139. * 27 JUL 1300 134 11s. * 30 JUL Q%00 202 163, ¥ 2 AUG 0500 270 5C.
24 JUL 1800 67 138. > 27 JUL 1400 135 118, - 3o JUL 1000 203 103, b
24 JUL 1900 68 137. * 27 JUL 1500 136 1118. > 30 JUL 1100 204 162, "

- * *

T L L Lo L L L L e T L T e e A e L L LR Rl T e I ettt e R L L)

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
E-HR 24-HR 72-HR 269.00-HR
+ [CFS} (HR]
(CFS)
+ 885. 28.00 848, 603. 306. 160.
{INCHES) .0a9 .139 .21z .414
[AC-FT) 421, 1196. 1819. 3563.

CUMULATIVE AREA = 161.20 SQ MI

1 STATION STAT
(6] OUTFLOW
0. 1040. 200, 300. 400. 500. 6Q0. 700, 800. 200. Q. 0. Q.
TDAHRMN PER
220000 l.====ee= Q. =mmmm e m ‘. --------- pmmm————— P it Lrmmmm———— emmmmm————— S ————— Smm—mm— - pme e —— ammmm————— B it -
220100 2. o. . - - - . . . -
220200 3. o. . . ; . ; . )
220200 4. o. . . . . ) . .
‘220400 5. o. ) . ; . . . ;
220500 6. [+ . . - - . -
220600 7. o. ; ) . ; . . . ) .
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220700
220800
220300
221000
221100
221200
221300
221400
221500
221600
221700
221804
221900
222000
222100
2222p0
222300
23coeo
230100
239200
230300
230400
230800
230800
230700
2308400
230200
231000
231100
231200
231300
231400
231500
231600
231700
231800
231800
232000
232100
232200
232300
2400040
240100
240200
240300
240400
240500
240600
240700
240800
240900
241000
241100
241200
241300
241400
241500
241600
241700
241890

300

8.

g.
1a.
1.
12.
13.
14.
15.
16.
17.
13,
19.
20.
21.
22.
23.
24 .
25.
28.
27.
28,
29.
30.
a1i.
3z2.
33.
34.
as.
36.
37.
38.
33,
40.
41.
42,
a3,
44.
45.
46.
47.
438.
43,
50.
El.
E2.
53.
54.
55.
56.
57.
58.
55.
50,
B1.
B2,
53,
64.
65,
66
67,

o cooco0do0o00

[}

b a o
o o

[= 2K+ B« BN « B o'



241300
242000
242100
242200
242300
250000
250100
250200
250300
250400
250500
250500
250700
250800
250800
251000
251100
251200
251300
251400
251500
251600
282700
2516800
251500
252000
252100

. 252200

252300
260000
260100
260200
260300
260400
260500
260600
260700
260800
260300
261000
261200
251200
261300
261400
261500
251600
261700
261800
261900
262000
262100
262200
262300
270000
270100
270200
270300
270400
270500
270500

68,
59.
70.
71.
7z.
73,
74.
75.
7E.
77.
78.
79.
8o,
81.
8z.
B3.
a5,
85.
BE.
a7.
88.
83.
0,
81,
g2.
3.
54 .
95.

125.

126,

127.

o 0 O 0 O 0 0 00 Q9 aa g Qoo o0

o 0 0o o0 000 0 o0

O 00 0COCO0O0O0CO0OO0O0DO0OO0OOOO0O0OOO0O0OD0O0OOGC O

o o o0 o0 0o O
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270700
270300
270900
271000
271100
271200
271300
271400
271500
271600
271700
271800C
2713006
272009
272100
272200
272300
280400
280100
280200
28430c
28G400
280500
2BUL0O
280700
280800
280200
281000
2831100
281200
281300
231400
281500
281400
281700
281E00
281500
282000
282100
282200
282300
290000
290100
290200
290300
230400
250500
280600
290700
290800
290900
221000
291100
291200
291300
291400
281500
292600
251700
231800
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291300
292000
282100
292200
252100
300000
300100
300200
300300
300400
300560
300500
100700
300800
300306
301000
301100
301200
301300
301400
301500
301600
161700
so1s00
301300
202000
302100
302200
acz3o00
310000
310100
310200
310300
310400
310500
310600
310700
310800
310900
311000
311100
312200
312300
311490
311500
311600
311700
311800
311308
© 312000
312100
312200
312300
10000
10100
10200
10300
10400
10500
10600

168.
189.
190,
191.
192.
193.
194,
195.
196.
1%7.
158.
148,
200,
20%1.
202.
201,
204.
208.

cepeoopna

oo oo

0o C O 000D 0o o C 0000000 00C 0000000000000 0000 00C 0000 0a00a0o0oD0
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10700 248. Q. . + - . . . . - - .

10800 249. Q. . . - . - . . - - .
10900 250. 0. . . . . .

11000 251, .« o = 0. o v e v e e e e m e e e e e e e e e e e e e e e e e e
11100 252. 0. . . . . . . . .

11200 253. 0. . . . . . . .

11300 254. 0. . . . .

11400 255. 0. . . . . . .

11500 256. o. . . . . . .

11600 257. 0. . . . . .

11700 258, 0. . . . . R . . .

11800 259, 0. . . . .

11800 268. 0. . . . . .

12000 261, - . . .0. . . R . . . . e
12100 262. a. - - .

12200 2563. . . . .

12300 254. a. .

20000 255. a. . . .

20100 286 a. . . , . . . . . . . -

20200 257. o. . . . . . . . . .

20300 268. 0. . . . . . . . . . . .

20400 269. 0. . . . . . . . . B

20500 270.----mm-- Q. mmmmemm P B ST Er T JRES pmmmmem SRR [ [, [ . .

RUNOFF SUMMARY
FLOW IW CUBIC FEET PER SECOND
AREA IN SQUARE MILES

PERE TIME IF AVERARGE FLOW FCR MAXIMUM PERIOD BASIN MAXTMUM TIME OF
OPERATION STATION FLOW AREA STAGE MRX STAGE
& -HOUR 24-HOUR 72-HOTR

HYDROGRAPH AT

BASINL 298 zw oL z01. 137. 65. 36.60
HYDROGRAPH AT

BASINZ 123 117, 7z, 30. 15.10
2 COMBINED AT

STALl 32¢ - 315. 208. 35, 55.70

ROUTED TO

REACHL 322, 28 1o 31b. . 207. 85. 55.7Q
HYDROGRAPH AT

BASINI §%. 2l 55. 22. 11. 5.20
2 COMPINED AT

STR2 360 e ol 345 229, 106. 60.%0

ROUTED TO ‘

REACHZ 388 17 it ETER 226. 106. 60.50
HYDROGRAPH AT

BASINa 120, 1%.00 85. 4. 26 7.60
HYDROGRAPH AT

BASINS 62.  23.00 58. 33, 17, 7.40
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3 COMBINED AT

ETA3 432, 25.00 418, 250, 24E. 75.80
RCUTED TO
REACH3 435, 26.00 422. 294, 153, 75.90
HYDROGRAPH AT
AASINS 60. 27,00 56, 43. 19. 13.20
2 COMBINED AT
STA4 494, 26.00 487. 337. 17z2. 89,10
ROUTED TO
REACH4 483, 27.00 4B2, 342. 178. 89.10
HYDROGRAPH AT
BASINY 280. 25.00 287. A7i TG 45._00
2 COMBINED AT
STAS 772, 26.940 740, 511, 256. 134.10
ROUTED TO
REACHS 778, 27.20 746, 520. 26%. 134.10
HYDROGRAPH AT
BASINgG 104, 27.0C ipl. Ta. 3z, 22.50
Z COMEINED AT
SThe 8B3. z27.00 846, 594 . 238. 157.00
ROUTED TO
REACHS 878, 28.00 BdI. 592. 298, 157.00
HYDROGRAPH AT
BRSIND 55. 20¢.00 4€. 1B. 5. 4.20
2 COMBINED AT
STAT 885. 28.00 948. 603. anea. 162.20

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE RQUTING
[FLOW IS DIRECT RUNOFF WITHCUT BASE FLOW}
INIERFPCOLATED TO
COMPUTATICN INTERVAL

ISTAQ ELEMENT DT PERK TIME TO VOLUME DT PERK TIME TO VOLUME
PERK PEARK
(MIN) {CF8} (MIN) {IN) (MIN] (CF8) {MIN} (IN)
REACEH1 MANE 28,97 329.43 1564.39 .34 6C.00Q 322.39 1560.407 .34

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1004E+0d4 EXCESS= .0000E+C0 OUTFLCW- .1004E+04 BASIN STORAGE=-.88125-01 PERCENT ERROR=
REACHZ MANE 3p0.00 358.32 1620.00 .35 60,00 358.32 1620.00 .35

" CONTINUITY SUMMARY (AC-FT) - INFLOW= .1125E+04 EXCESS= .0000E+00 OUTFLOW= .1126E+04 BASIN STORAGE<~-~.4B71E+0C0 PERCENT ERROR= |

-0
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CONTINUITY SUMMARY

CONTINUITY SUMMARY

CONTINUITY SUMMARY

CONTINUITY SUMMARY

**% NORMAL END OF HEC-Z **w
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D85~--2CLOSE Unit:

7L,

REACHI MBNE 30.00
{AC-FT) ~ INFLOW=
REACHY MANE 33.00
{AC-FT) - INFLOW=
REACHS MANE 33.00
{AC-FT] - INFLOW=
REACH, MANE 33.00
(AC-PT) - INFLOW=

Fil

Pointer Utilizakion:

Number of Records:
File Size: 136.

Percent Inactive:

430.65

EXCESS=

L 1713E+04

493.04

.1L998E+04 EXCESS=

768.53

.2966E+04 EXCESS=

879,18

.3465E+04 EXCESS=

e: HIDSS.DSE
27
55

1 FKbytes

.00

1530.

1617.

1617,

1583,

[al¢] i ¥

. 0000E+0Q OUTFLOW=

an .42

-0000E+QD OUTFLOW=

oo L43

-0CO0E+00 QUTFLOW=

.41

.GO0OE+DC CUTFLOW=

§0.00

£0.00

60.00

60.00

430.51

.1713E+04 BRASIN

492.91

.19398E+04 BASIN

TEB.47

.2967E~Q4 BASIN

B78.8%

-3465E+04 BASIN

15840.00 A2
STORAGE=~.3066E+00 PERCE#T ERRUR=
1620.00 .42
STCORAGE=-.3516E+00 PERCENT ERRCR=
1£620.00 .41
STORAGE=~.61825+00 PERCENT ERROR=
1eg0.00

.41

STORAGE=-.5304E+00 PERCENT ERROR=



