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Introduction

The Muscogee-Seminole-Wichita (MSW) Baptist Asstiaiais a fellowship of Native
American Baptist Churches from 11 Oklahoma countlesunded in 1851, it was the first
Association organized in Indian Territory. In Oa¢o of 1956, the Association purchased 40
acres adjacent to the Yardeka Baptist Church geuairte miles southeast of Henryetta,
Oklahoma. They bought the land in McIntosh Codotytwenty dollars per acre and began
constructing the Assembly Grounds in 1961. Theo&isdion holds several meetings at the
Assembly Grounds throughout the year with the niigjof activity during the summer months
due to the week-long youth camp, adult church lesdle camp, and Baptist Assembly.

Ralph Hight, the Chief of Engineering and Conginrcat the Tulsa District of the
United States Army Corps of Engineers (USACE), e AC Designs on behalf of the MSW
Association in September 2005. The task presdnt®@AC Designs was to create an improved
site plan for the MSW Tribal Association AssemblsoGnds. The site plan needed to improve
safety, provide for potential growth, and maintainctionality while keeping within the
economic constraints of the Association. The pleededo include water and power
distribution as well as wastewater collection amdtment.
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Statement of Work

Site Description
The legal land description of the MSW Assembly Grdsiis the SW %4 SE Y4 Sec. 3

T10N R13E I.M. The property is bordered on alksidby private property. As shown in figure
1, there is a county road along the north edgbeptoperty and a private road borders the
eastern boundary.

The grade of the site is fairly level on the ndrdif with a relatively steep, rocky
downhill slope on the south half. The propertyaten drops roughly 60 feet on the eastern
edge and 30 feet on the western boundary, yieldmgverage downbhill slope of 6 percent. This
slope change roughly bisects the property withgetation change from grasses to trees
occurring here, as well.

Information about the soils on the property waswtad fromSoil Survey of Mclntosh
County Oklahoma (USDA-SCS, 1981). Soils on the site vary fromtioethern to the southern
boundaries. The soil on most of the north ha#f isnker fine sandy loam. In the middle portion
of the property, the soils change to a Linker-Hectmplex. Soil on the steep, south half of the

property is made up mostly of an Enders-Hector@ason.

&

Figurel. Topographlc map with MSW property identified in red circle.
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Structural Layout

PeAC Designs generated a layout of current strastan the MSW property using
ArcView 3.2 (fig. 2). The layout was created refecing differential surveys provided by
Marjorie Courtright of the USACE Tulsa District,&aerial photography downloaded from the
United States Geological Survey (USGS) Seamlesa Dutribution System.

Figure 2. Current structural layout with all facilities highlighted.
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Common Use Facilities
All common use buildings are located on the noetli of the property. These buildings are

identified in red in the general structural lay¢fig. 2). As shown in figure 3, the common use
buildings include:
1. Women’s ministries building
Two-story Dormitory
Concession Stand
Cafeteria
Shower and Restroom Facilities

Nursery Buildings

N o g s~ w D

Chapel

Figure 3. Common use facilities layout.
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Private Use Facilities
The blue buildings in the general structural lay@digt 2) represent small private church

cabins and storage buildings. As shown in figyreuinerous private church cabins skirt the
eastern boundary of the north half of the propang bisect the Assembly Grounds from east to
west along the slope change. A cluster of pricatgins and storage buildings are also located

on the northwest quarter of the property.

Figure 4. Private usefacilities layout.
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Open Air Facilities
The dark green objects in the general structuyalut(fig. 2) represent open air facilities.

All of these facilities are situated on the nor#iftof the property and most are located where
there is very little slope. As shown in figuretlte open air facilities include:
1. Prayer Garden
Nursery Playground
Double-sided Carport
Open Pavilions
Basketball Court

a kb 0N

Figure 5. Open air facilities layout.
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Existing Utilities
PeAC designs gathered the information necessametie current utility layouts from
three sources; the differential survey providedviayjorie Courtright, a water distribution and

sewer collection layout provided by the MSW Asstioia Planning Committee, and site visits.

Electrical Distribution
The Public Service Company of Oklahoma (PSO) pewiglectrical power to the MSW

Assembly Grounds at single phase. The neares-fiirase line is at the intersection of 1138
and Salem County Roads. A general illustratiothefcurrent power distribution on the property
is shown in figure 6. The power lines are showreshand the twelve power transformers
located throughout the site are identified as piots. All other power poles on the property are
marked as light blue dots. Many of the small calaihtain power by splicing into the power
lines and stringing wires around poles and tré&sveral of these wires hang dangerously low to
the ground.

Figure®6. Electrical distribution with power poles, transformers, and power lines.
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Water Distribution
Mclintosh County Rural Water District #13 servesftality. Two 1 % inch water

meters are located on the north boundary of thpgstg and are identified in figure 7 as red
stars. A 3 inch line from the rural water distfieeds the meter on the northwest corner and
continues east to connect to the second meteeimitidle of the property. This 3 inch line is
identified in yellow in figure 7. The remaining tea distribution on the property is through 1 ¥
inch lines that are identified in figure 7 as lign@en lines.

Figure7. Water distribution layout
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Sewer Collection
A layout of the sewer collection system can be sedigure 8. Two 6 inch pipes serve

as the main wastewater collection lines on the ikde Grounds and are shown as lime green
lines in figure 8. One of these lines runs souiviltom the eastern edge of the property
beginning at the slope change. This pipelinedsbig 4 inch collection lines from the private
cabins on the eastern half of the property. Thech lines are shown in orange in figure 8. The
second 6 inch sewer line collects from 4 inch litieg serve all of the large buildings, as well as
the cabins on the western side. This 6 inch legrs just south of the western cabins and runs
due south to the wastewater lagoon on the soutreeeser of the property.

Figure 8. Sewer collection layout.
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Site Expectations
PeAC Designs met with members of the MSW Assamiaith order to determine their

expectations for future growth on the Assembly Gasi Both Linda Minter, current Director
of the MSW Association and A.J. Tiger, member & MSW Association Planning Committee,
have played critical roles in providing PeAC Desigvith insight to the wants and needs of their
organization.

The MSW Association would like to see utilitiegprovements on their property as well
as modifications to allow for growth. Currentligetdormitory houses between 100 and 150
youth in a single two-story building during the aahsummer camp. The Association would
like to accommodate upwards of 300 people in twadge specific dormitory facilities in the
future.

Due to an inadequate water distribution systeeretis unequal water pressure across the
site. This issue will need to be addressed bdf@aite can sustain a population increase. Also
the Association would like to confirm that the @nt size of the wastewater lagoon is large
enough to handle a population increase. For safafyoses, an underground power distribution
network would be ideal. However, if undergroundavpois cost prohibitive, a safely designed
above ground network will be acceptable. More oatdighting is also needed within the
distribution system.

Other modifications the MSW Association would likee the property include the
addition of a small motel-style building to provid#fice space and sleeping quarters for
traveling ministers and the creation of a desighatamping area with RV pad sites. Other

potential improvements to the site are a largetraéred prayer garden and a hiking trail.
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Literature Review

In order to provide the MSW Association with ampegpriate and complete site plan,
PeAC Designs first performed a comprehensive liteeareview. The literature review included

general layout planning and design, as well asiipeecreational design considerations. This

15

research served as a basis for PeAC Designs’ edacatplanning theory.

Layout Planning
When considering the general idea of “site planfiiitgs

necessary to think about the plan in its most b@smos. What type
of layout will work best on this site? What shapegoattern is most
convenient? According to Lynch and Hack (1984yesal
commonly used design methods, incluaular division and
division by aspect.

Modular division refers to dividing a site into it areas.
This type of site development is seen throughobtidean America,
a tract of land is separated into discrete regibag if necessary, can
be divided multiple times. This kind of divisioad to a popular
Western U.S. layout, the grid. According to Canipied Fainstain
(1996), the grid has been used in modern timespéanathat
neutralizes the environment.

Modular design can be a convenient planning meiibe
program, or site needs, are inclined to this sbrépetitive function.
It is possible to integrate this style of spati@igion with a little
creativity to generate a plan that is not compjetebdular. The
units can be created in different sizes and fdedsht functions,

leading to a less monotonous pattern.

Division by aspect is a method whereby the plammay

ring

peak- 7

bierarchy .
[5.5)

g

checker

regard the basic elements of site design separ@ighch and Figure9. Site planning patterns
Hack, 1984). First, the activities of the site inos considered. The needs of the site may be

met by a formal pattern, such as ring, peak, star,noted in figure 9 (Lynch and Hack, 1984).
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If the designers choose this route, they must deter whether the pattern is applicable to the
piece of land in terms of topography and hydrogyaph

The next piece considered in layout piag is circulation of the site. Circulation reser
to roads as well as foot paths, and is often deteby the presence of passes, ridge and valley
systems, or existing routes through the propevigrious road arrangements may be tested,
including general patterns such as “grid, lineagancentric schemes” (Lynch and Hack, 1984).

Recreational Design Considerations
Hultsman et al., (1998) counsels recreational aesgyto consider the many problems

they must address during projects. The authorswith their most fundamental point: water
flows downhill. Water-caused erosion can haveigant impacts on the environment. The text
warns that rapid erosion frequently occurs undeftops due to rainfall drainage and that the
best way to protect these areas is with crushegesto

Hultsman et al. (1998) also identified the impoc&wof knowing the types of soil present
at the site. This information can be found throtighNRCS. According to the authors,
vegetation is another vital aspect in crafting ootduse areas. Cover planting is essential in the
prevention of soil erosion and while shading isc@Ufor outside environments, the planner
should not be afraid of cutting down trees.

The next major portion of this publication conceatéd on campsite development. The
book discussed how universal-type campsites atebleeause they align the tent pad, garbage
can, and fire pit all on the passenger side obitee The campsites are considered universal
because there are no limits to wheel chair-bourdisabled campers since the entire site is level.

This type of site also reduces maintenance costiebseasing site deterioration.

The Design Process
When designing changes to any type of park or aticneal area, a detailed plan is

essential. Kelsey and Gray (1985) provide useffiormation for the detailed steps necessary to
create functional, attractive recreational fa@bti This reference details how to set forth
objectives identified by the sponsoring agencyeréhshould be resource goals to ensure
effective and conservative use of land and watessas well as participant goals to ensure

safety, equal opportunity, and limited costs testhatilizing the facilities.
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Kelsey and Gray (1985) go on to discuss the ndgesispreparing a supply analysis of
the site to identify existing assets of the spoingoagency, which range from buildings and
scheduled events to natural resources. Next,uthmes demonstrate the need to make
population and demand analyses. They state thaidinaing of recreational areas “does not
occur in a vacuum and the population served is eritgtal”. The demand analysis consists of
polling the community to determine its desires.

Once the data collection process is completed,dyedsid Gray (1985) suggest
performing an expenditure analysis to achieve anfimal cost estimate of each component of the
plan, as well as creating a priority criterion remgksystem to determine the specific importance
of each recommendation.
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Structural Layout Designs
After studying existing literature and considerthg requests of the MSW Association,

PeAC Designs presented two basic structural layfoutsonsideration.

Plan A
The first design employed the “star” planning patterhile still minding the rocky,

sloping terrain of the south half of the properBigure 10 shows the general structural layout for
this design. To start, the main entrance of theeAtbly Grounds is moved from the western
edge of the property to the middle. The west exias designated for campers only and leads
to an RV circle and a smaller loop with tent padssi The eastern-most road is used to access
the private church cabins. This road also loopsutph the center of the property.

Changing the structural arrangement of the Asse@bbunds groups the cafeteria,
chapel, dormitory, and women’s ministry buildingtive center of the property. The small
motel-style building requested by the MSW Assooiais added to the center structures for
office space and traveling ministers’ sleeping tgrar In order to accommodate more youths
for the summer camps, the dormitory structure isglifrexd to two buildings with a breezeway in
between. All private church cabins, depicted unebh figure 10, are arranged in an L-shaped
pattern along the east side of the property.

The new design relocates all open air facilitiesept the basketball court. The nursery
buildings and their associated playground are maoogaist west of the centralized women'’s
ministry building. The prayer garden is shiftecatmore private location, southwest of its
current position. A second, smaller prayer gaidedded in the southeast corner of the
property. In addition, a hiking trail is created the southern half of the site. The trail corssist
of two separate loops that weave throughout thieyraghaded terrain. One of the loops passes
around the smaller prayer garden. The overalligardtion of this design maintains the open
fields on the north half of the property for yosiborts activities. The facilities, as shown in
figure 10, include:

1. Dormitories

2. Cafeteria

3. Office Building

4. Women’s Ministry Building
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Chapel

Restroom/Shower Facilities
Basketball Court

Nursery Buildings and Playground

© 0 N o 0

Open Pavilions
10.Main Prayer Garden
11.Small Prayer Garden

Figure 10. Plan A: Star pattern site plan.
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Plan B
A second site plan created by PeAC Designs utilimany aspects of the current

structural layout on the Assembly Grounds. Tha@phakes use of all large permanent
structures and a majority of the private churchremburrently on the site. Asin Plan A, an
additional dormitory building is included as wedl tne motel-style building for offices and
sleeping quarters. The new dormitory is locatgdaant to the existing one, with a breezeway
in between and the new office building is situgtesl north of the cafeteria. Two
restroom/shower facilities are added; one on edgke ef the property.

As requested, designated RV and tent camping areasn the western edge of the
property. The main prayer garden and hiking &eal in the same locations as Plan A. As
shown in figure 11, the additional buildings incud

1. Dormitory

2. Office Building

3. Restroom/Shower Facilities
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Figure 11. Plan B: Utilize current structural layout.
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Feasibility of Structural Layout Designs

Plan A
Plan A centralizes common use facilities and eygpthe topography for outdoor

recreation. The feasible developments of this plalude using the shaded area on the western
edge of the property for RV and tent camping fesi The gentle grade on this portion of the
property is conducive to the minor leveling neefigdRV and tent pad sites. The addition of
hiking trails and prayer gardens make use of tlieeueloped south half. These amenities can be
implemented with minimal construction effort.

Many of the structural changes necessary fordéssgn make it difficult and expensive
to implement. In order to execute the “star” plagrpattern, the cafeteria, dormitory, women’s
ministry building, nursery, and both sets of restng must be demolished and reconstructed in
the center of the property. To adjust for thecatmn of these buildings, new trenches must be
excavated for water and sewer line connectionshodigh the Linker-Hector soil complex in
this area is adequate for constructing buildinigs,shallow soil depth to bedrock makes
excavation extremely difficult and cost prohibitivBeAC Designs believes utilizing as many
existing utility trenches as possible will be thesincost effective solution.

Due to the Enders-Hector soil association on thethshalf of the property, PeAC
Designs does not believe it is feasible to devéiiparea for anything other than recreational
purposes. The shallow depth to bedrock, modeoasteep slope, and shrink-swell tendencies of

the soil make excavation and construction impracttic

Plan B
Plan B maintains as much of the current structasadut as possible in order to limit the

construction and excavation costs. It utilizededisible additions discussed in Plan A, which
include designated camping areas, hiking trailarger prayer garden, and two new restroom
facilities.

The main difference between the suggested sitespgathat Plan B takes advantage of
the current structural layout on the property. |Athe permanent structures are retained as well
as most of the private church cabins. Maintainiregcurrent structural layout allows utilization

of the existing utility trenches which makes thiarmpmore cost effective than Plan A.
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Final Structural Layout Design
After researching layout planning and theory, abersng the physical properties of the

Assembly Grounds, and discussing possibilities WithMSW Association, PeAC Designs
recommends implementing a variation of structuagblut Plan B. This altered Plan B design is
noted in figure 12. On the west side of the propehe Association would rather have a larger
RV loop with eight to ten pad sites than the avmliy of both RV and tent camping sites. They
would like to see electrical and water hook-upalt@f the RV pad sites. The MSW Association
has already laid the foundation for the motel-soffece building to the east of the existing
dormitory, as depicted in the structural layout.

Although this plan does not centralize the comms® huildings, it implements the cost
effectiveness of Plan B because it does not ethi@iéxtreme construction associated with Plan
A. The final selected design does allow for cangion of the requested dormitory expansion
and the supplemental restroom facilities but iates them near existing utility trenches,
therefore requiring less extensive excavation. ®&&signs suggests a realistic location for the
requested camping facilities and hiking trails.isTlan also moves the redesigned prayer
garden to a more suitable secluded location. [Dgwed the southern and western portions of
the property for outdoor activities makes bestafgte soil and topographic limitations of the
area.

While the altered Plan B is the MSW Associationfeal structural layout, further
investigation of the utility infrastructure feeditifte Assembly Grounds limits the extent to
which immediate expansion can occur. Buildingsagho yellow in figure 12, which include
the second dormitory and additional restroom figcoin the east side of the property, are those
which cannot be adequately served with the currdrgstructure for reasons detailed in the
following sections. Buildings in lime green arexnexpansions which can be sufficiently

served.
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-

Figure 12. Final structural layout with immediate and secondary expansions
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Final Utilities Design

Electrical Distribution
Upon visiting the site, PeAC Designs noted sevarahs of concern within the electrical

distribution on the Assembly Grounds. Due to tt@pe of this project, only the major existing
lines which pose a problem on the facility are added. However, PeAC designs offers
recommendations for the additional concerns.

In order to provide the MSW Association with a sdéeility, PeAC designs
recommends relocating the power line that curresribgses the playing field, running from the
northwest corner of the property to a transfornearrthe dormitory. The new path for the
power line will follow the west entrance of the pesty, labeled as section A in figure 13. From
this point, the line runs between the dormitory aminen’s ministry building and connects to an
existing power pole which serves the center ofpitogerty. This section of line is labeled as
section B in figure 13. An additional line neae tlvest boundary of the property should be

added to accommodate the installation of the R\ laad is labeled as section C in figure 13.

Figure 13. Final electrical distribution layout
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This task requires moving a total of 550 feet aéemrg line and purchasing an additional
390 feet of new line. One power pole and onesfamer from the original layout can be
utilized in this design; however, the purchasenaf power poles and one transformer is

required. The total material needed is given Intetd..

Table 1. Electrical distribution necessities

Description Length (ft)
Total line 940
Old line to be moved 550
New line needed 390
New transformers needed 1
Transformers/power poles to be moved 1
New power poles needed 2

Because many power lines which feed the privabensavere installed without proper
guidance from PSO, PeAC Designs recommends the MSaciation consult PSO and a
licensed electrician to properly install all seevicAfter consultation with the electric provider,
PeAC Designs determined that the infrastructueglequate to supply power to all existing
buildings. Although the MSW Association was comesl the power supply feeding the air
conditioning unit at the dormitory was inadequd#te, problem is actually an under-sized breaker
box. The breaker box needs to be sized to thecoamperage.

According to theNational Electric Code (NFPA, 2004),section 225.18 part 1, electric
cables shall have a clearance of at least 10 besfteathe finished grade, sidewalks, or any
platform from which they might be reached wherevbkage does not exceed 150 volts to
ground and is accessible to pedestrians only.ddiitian, it specifies that there be a minimum
clearance of 3 feet for all electrical lines aboweftops provided that those rooftops have slopes
no less than 4 inches of vertical rise per 1 fddtavizontal run. These requirements are
demonstrated as Figure 9-18 and Figure 9-15 ilNgtienal Electric Code (NFPA, 2004) and

below as figure 14 and figure 15, respectively.
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Water Distribution
The first step in redesigning the water distribntagystem for the MSW property was to

determine the peak water demand. The goal of P@égigns was to design the system to
adequately provide sufficient water pressure tdeallities, even during the morning and

evening peak water demand periods. The calcufzaell demand was based on the number and
type of plumbing fixtures in each building, theasbf flow for each fixture, and the probable
simultaneous operation of each fixture.

The number and type of plumbing fixtures on thepprty were determined by
referencing Table 403.1 difiternational Plumbing Code (ICC, 2003). This table, listing the
minimum number of required plumbing fixtures foffeient building types, does not have
listings for recreational buildings nor does it isquirements for seasonal-use properties.
Taking this into consideration, PeAC Designs altdlee number and types of fixtures based on
the current property layout with additions to accomdate only immediate expansions and
educated guesses for the number of private cabinsed at any given time. Additions for
immediate expansions included the new motel bugldwith four private restrooms, expanding
the restroom facilities in the existing dormitoaynd constructing a new restroom facility on the
west side of the property to accommodate the pexp&/ camping loop. The number and type

of plumbing fixtures are found in table 2.

Table 2. Plumbing fixturesin each builiding

Facility Kitchen Sinks Toilets Bathroom Showers
Sinks

Dorm 0 8 8 6
Cafeteria 3 1 1 0
Restroom 1 0 4 2 2
Restroom 2 0 4 2 0
Motel 0 4 4 4
WM 0 2 2 0
RV 0 0 0 0
Private 1 1 1 1

Once the number and type of plumbing fixtures wkaermined, each fixture was
assigned a load value froNational Standard Plumbing Code (PHCC, 1983), Table B.5.2The
load values were summed for each building and dneesponding peak demand, in gallons per
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minute (gpm), was determined from Table B.5.3hefs$ame reference manual. The overall
peak demand values, as well as the peak demanesvimlueach building, are foundteble 3.

Table 3. Peak demand values

Facility I\Ll)L:JriT(?ienrg(;f Peak Demand (gpm) DeTrg;%I dP(eg %km) Fixture Values

Dorm 2 37.71 75.43 80
Cafeteria 1 13.4 13.4 12
Restroom 1 3 20.8 62.4 32
Restroom 2 1 16.4 16.4 24
Motel 1 25.6 25.6 44
WM 1 10.4 10.4 14
RV 8 0 0 0
Private 9 8.6 77.4 11

Immediate Expansion Peak Demand 212

Total Peak Demand 281

The next step in redesigning the water distribusgstem was to determine the current
water pressure on the property. This was donabymethods. One, the static water pressure in
the center of the property was measured by PeA@DBesluring a site visit. Two, the static
pressure on the incoming rural water district livees measured by Johnnie Goodman of
MclIntosh Rural Water District # 13. The two mea&slpressures were similar. PeAC Designs
measured between 35 and 38 pounds per squarepsighvpile the Rural Water District
measured 40 psi. PeAC Designs chose to calchiateetiesign of the water system based on the
pressure measured on the main line.

After initial calculations using WaterCAD, a staalbne software program used for
water distribution modeling, it was apparent thatatic water pressure of 40 psi from the main
line would not provide adequate pressure to thilimgs on site with a peak demand of 281 gpm
and the current un-looped distribution system. sehieitial results, modeling the un-looped
system with 1 %2 inch distribution lines, are lochkite Appendix A. From these results, PeAC
Designs determined that all distribution lines loa property should be replaced with 3 inch lines
in a looped system in order to achieve maximunciefficy.

PeAC Designs’ first consideration to address tlobl@m was to install a water tower
with hydrostatic pressure great enough to supmynttrcessary demand at an adequate pressure.

To provide enough pressure for the entire sitetdatwer would need to stand at least 100 feet
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tall. This elevation was determined from the cqdbkat 1 psi corresponds to 2.31 feet of water
in a tower. To provide an initial pressure of 40 fhe tower needs to be 92.4 feet tall. However,
this pressure will drop with every gallon usedyéiere, the addition of 7.6 feet would maintain
the ideal pressure for a longer period of time.

After studying this option, one major roadblock eato light. With a static pressure in
the main line of 40 psi, it would not be possilddill the tower without the aid of a pump. The
size of pump necessary to pump water 100 feetarathwould require 3-phase power, which is
unavailable on the site. In order to achieve 3sph@ower, it would be necessary to install either
a diesel or wind-operated generator. Both typegeokrators would have a sizeable initial
investment and considerable maintenance costs.

The next design considered to address the wagiiition problem incorporated a
smaller potable water holding tank with a boostenp for distribution. The tank would be
large enough to provide the peak water demandddoan hour and the pump would be small
enough to run on single-phase electric power. @aggn proved to be the better of the two
options.

PeAC Designs used WaterCAD to accurately size igtalalition lines, the water holding
tank, and the booster pump, for the pressures amédds needed. Using this software, PeAC
Designs modeled a looped distribution system withoge direct configuration for the property,
noted in figure 16. Rather than bisecting the prgpat a diagonal from the northwest water
meter and running haphazardly throughout, the gondition for the west side of the property is
streamlined. The system modeled in WaterCAD wadk @4inch distribution lines throughout
the property, a 10,000 gallon water storage tan#t,aa7 %2 horsepower, motor driven pump. The
modeled system was set to have the pump turn on Wigesystem pressure dropped to 25 psi
and then turn off when the system pressure reathesi. With this set up, the resulting
pressures at the various junctions on the sitequt@dequate based on Table 15 fRmvate
Water Systems Handbook (MWPS, 1979). This handbook recommends a mininuater
pressure of 20 psi at a typical flush-valve toil&he lowest pressure on the modeled system is
25.9 psi. A junction, pipe, pump, and tank re@we found in Appendix B.
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Figure 16. Final water distribution layout

In order to effectively implement this solution A& Designs recommends the
installation of at least two 220 gallon pressurk$aand a simple valving system. The pressure
tanks should be installed parallel to one anothdrdownstream from the distribution pump.
They would act as a pressure buffer system, allgihie use of at least @@llons of water on
the property before the pressure would drop belbws, necessitating activation of the booster
pump by a pressure switch. The valves necessatiidaistribution system include a set of
manual valves on either side of the pump, allowirgpump to be removed from the system for
maintenance; a check valve in the line coming loéfsecond water meter, allowing water to only
flow into the system and not back into the maie;lia check valve in the line between the two
junctions where the line splits off to feed thektiamd where the tank feeds back into the system,
allowing water to only flow into the system and back into the main line or circulate back into
the tank. It will be necessary for the MSW Asstioiato construct a building large enough to



PeAC D&Signs 32

house the holding tank, booster pump, and the te@sspire tanks. The building needs to have a
concrete foundation, be vented for air circulatiang be insulated to prevent freezing.

For future growth, including the addition of a dotory, a restroom facility on the east
side of the property, and providing water hook-tgothe RV sites, it will be necessary for the

MSW Association to implement an additional holdtagk and pump system.

Sewer Collection
The current sewer collection layout on the Assen@rigunds is both logical and

appropriate for the needs of the MSW Associatiopeaghe Oklahoma Department of
Environmental Quality Chapter 64hdividual and On-site Sewage Treatment Systems

(Oklahoma, 2004). According to Appendix C of Clea@41 (Oklahoma, 2004), 4 inch diameter
pipes are applicable when the total average flemfbuildings feeding the pipe is less than or
equal to 2000 gallons per day (gpd); whereas, I6 piges must be used for flows greater than
2000 gpd. PeAC Designs calculated the typical evester flowrates for each building on the
property using Table 4-4 by Crites and Tchobanag(d998). All present sewer line sizes are
suitable for the current structural layout exceptdegment A in figure 17. Using the lower limit
for wastewater production because the Assembly @i®is a seasonal facility, PeAC Designs
computed that the flowrate for the dormitory, witbO people using the building, is 2000 gpd.
Because the dormitory sewer pipe is serviced bynseg A, this line must be increased from a 4
inch to a 6 inch pipe. The MSW Association needeerify that all sewer collection pipes are
constructed from either acrylonitrile butadienashe (ABS) or polyvinyl chloride (PVC) of
standards listed in Appendix C of Chapter 641 (6&fraa, 2004), as well.
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Figure 17. Final sewer design layout

To find proper dimensions for the wastewater lagdteAC designs determined the
maximum wastewater production on the site. Usiagtewater flowrates for a “children’s camp
with central toilet and bath” as the facility typeTable 4-4 of Crites and Tchobanoglous (1998)
and estimating a ceiling population of 400 peoftie,maximum daily wastewater production is
18,000 gallons. If the MSW Association holds thsegay overnight meetings or camps in a
row, the greatest necessary volume of the lago86,396 cubic feet.

The volume of the current lagoon on the Assembilyu@ds is 69,520 cubic feet with a
water-holding capacity of 53,531 cubic feet. Téasculation was made using Pro/Engineer
drawings created with the help of Ryan Haar, afelBiosystems Engineering student. These
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drawings used the dimensions of the current lad@wing a trapezoidal shape with a
longitudinal length of 146 feet and lengths of 1@dt and 106 feet along its western and eastern
edges, respectfully. They also include a depth fefet on the western side of lagoon with a
gradual bottom gradient to 3 feet on the eastege efissumptions were made for the models
that the gradient was even across the lagoon. tidddily, current dike slopes of 1 foot vertical
rise per 4 feet horizontal run (1:4) on all sidesept a 1 foot vertical to 3 feet horizontal (1:3)
slope on the eastern side are used in this calonlaFigure 18 demonstrates the varying depth
across the current wastewater lagoon. This phaptgwas taken from the northeastern side
looking southwest across the lagoon. It showsideper depth on the western side and shallow
depth on the eastern side.

Figure 18. Current wastewater lagoon conditions

While the current volume of the lagoon is cledalsge enough to accommodate the
wastewater production of the Assembly Grounds, PB&€igns suggests the MSW Association
excavate the bottom of the lagoon to include d taeximum depth of 8 feet, as per the
regulations in Chapter 641 (Oklahoma, 2004) of mimiim total depth of 7 feet with 1 foot of
freeboard. PeAC Designs encourages this excavsiionld depth to bedrock permit. Also
incorporating 1:3 dike slopes as required in Chaf4d (Oklahoma, 2004), the lagoon volume
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capacity becomes 85,979 cubic feet with 69,822atdat of water-holding space. The

Association needs to remove all woody vegetatiomfthe top of the dikes and make sure the
top of the dikes are at least 1 foot above theosunaling topography. Chapter 641 (Oklahoma,
2004) mandates this requirement and mandates gigtf@ot woven wire fence surround all on-

site lagoons located in public access areas.



PeAC D&Signs 36

Utilities Design Cost Analysis

The necessary materials and associated expendbe faanovation of the electrical,
water, and sewer distribution system are desctieéalv. These prices are estimates and based
on availability in the spring of 2006. PeAC Desgecommends that all utility installations be

performed by licensed professionals.

Electrical Distribution

PSO estimates the associated costs for the chantgespower distribution to be
$6200.00. This includes the relocation of the taxgsline, power pole, and transformer as well
as the purchase of additional line, transformerd, @wer poles needed to complete the project.
This fee does not include the installation of gieat hook-ups for the RV loop. However, the
electrician installing the loop would be providetcannection point" from PSO. This
“connection point” would cost an additional $100@avould include a transformer and a "drop"
to the point of connection. A complete list of thaterial needed is listed in Table 1. A site

visit from PSO is suggested in order to provideaaraccurate cost analysis.

Water Distribution

The water holding tank that PeAC Designs recommendsL0,000 gallon polyethylene
fresh water tank which meets all National Sanitafk@undation requirements for potable water.
This particular tank, made by Water Tanks.com du@bus, OH, has an 11.75 feet diameter
and is 13.3 feet tall.

The steel building required to house the water taarkbe custom built. Estimated
dimensions of the building are 16 feet long, 16 feide and 16 feet tall. These approximations
were given by Brian Strader Construction of Stilera OK. The concrete foundation for this
building must be 6 inches thick on the outer edgiés a 4 inch thick center. Cowboy Concrete
of Stillwater, OK provided this information.

An example of a pump-motor combination requiredtfias project can be found in the
Berkeley Pump Systems catalogue. PeAC Designeerefed a Model B2TPM pump with 7 2
horsepower motor combination for this cost analysisorder to start the pump-motor

combination with the single phase power on theasiid not overdraw power from the system, a
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soft start controller is required. The controliperates at 30 amperes, 220 volts, and 7 %
horsepower and can be obtained from Advanced M&warer Systems of San Clemente, CA.
Pressure tanks necessary to prevent the pump fyolimg on and off too frequently were
priced through Yourwaterneeds.com which operaté¢eliampa, FL. PeAC Designs priced
the SR-PS220 Model, a 220 gallon-size bladder t&tdch of these tanks is 51 inches tall with a
24-inch diameter.
PeAC Designs estimates the new looped water ldigitoin layout will require 4,020 feet
of 3-inch Schedule 40 PVC pipe. Cost approximatifam this product were obtained through
Wilson’s Pipe of Tulsa, OK. A trencher requiredrstall the PVC pipe can be rented for a
monthly or weekly fee from a company such as PioRemtal of Stillwater, OK.

All costs associated with water distribution armsuarized in table 4.

Table4. Water distribution cost estimates

Description Quantity Size Cost/ unit Total

Water tank 1 10,000 gal $5,000.00 $5,000.00
Pump/Motor 1 2X2.5x6M $2,600.00 $2,600.00

Controller 1 7.5 Hp $470.00 $470.00

Pressure tanks 2 220 gal $485.00 $970.00
PVC pipe 40.2 100 ft $180.00 $7,236.00
Steel building 1 18x16x16 $4,500.00 $4,500.00
Concrete Foundation 1 16x18 $1,200.00 $1,200.00
Equipment Rental 1 month $2,160.00 $2,160.00
Total $24,136.00

Sewer Collection
Although PeAC Designs has made several recommiengdbr improvement of the

lagoon, it is difficult to provide accurate costiegtion without a site visit by a licensed
professional. PeAC Designs can estimate a tajalda excavation of 16,500 cubic feet and a
total fence length of no less than 525 feet. Abst of $6 per cubic yard, total excavation costs,
without disposal, would be approximately $3700.isTdeneral excavation cost was provided by
Carrier Construction of Stillwater, OKA 6-foot chain-link fence can be purchased from etswv

in 50 foot increments at a total uninstalled cdstgproximately $815.
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Safety and Hazards Analysis
Supplementary safety analyses were performedIfatilities on the Assembly Grounds

by Andrea E. Sebree, a Fire Protection and Safegyrieering student at Oklahoma State

University. Her results and recommendations aratkd in Appendix C.
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Junction Report

Base Flow Demand Calculated
Label (gpm) (Calculated) Hydraulic Pressure (psi)
(gpm) Grade (ft)

J-1 132 132 -832.14 -360.03

J-2 13 13 -935.25 -404.64

J-3 29 29 -957.58 -414.3

J-4 16 16 -963.42 -416.83

J-5 0 0 -440.29 -190.49

J-6 26 26 -440.29 -190.49

J-7 34 34 -404.67 -175.08

J-8 0 0 -273 -118.11

J-9 0 0 -268.56 -116.19

J-10 0 0 -272.96 -118.1

Pipe Report
. . Headloss
Label Length (ft) Diameter (in) Discharge P|_r|e53:1re Plf]ze Gradient
(gpm) eadloss () /1000f1)

P-1 230 15 -199 563.58 2,450.34
P-2 230 15 0 0 0
P-3 316 1.5 67 103.12 326.32
P-4 102 1.5 54 22.32 218.85
P-5 450 1.5 9 3.57 7.93
P-6 254 1.5 16 5.84 23
P-8 513 1.5 0 0 0
P-9 630 1.5 -26 35.61 56.53
P-10 495 1.5 -60 131.67 266
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Appendix B

Looped Distribution System with Tank and Pump
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Junction Report
Demand Calculated
Base Flow ) Pressure
Label (apm) (Calculated) Hydraulic (psi)
(gpm) Grade (ft)
J-1 84 84 83.18 35.99
J-2 13 13 71.34 30.86
J-3 29 29 67.31 29.12
J-4 16 16 63.79 27.6
J-5 26 26 61.56 26.63
J-6 34 34 59.92 25.93
J-7 0 0 59.92 25.93
J-8 0 0 59.92 25.93
J-9 0 0 18.76 8.12
J-10 9 9 67.2 29.07
Pipe Report
. . . Headloss
Length Diameter Discharge Pressure Pipe :
Label (in) (gpm) Headloss (ft) Gradient
(ft/1000ft)
P-1 160 3 -109.48 4.43 27.69
P-2 225 3 0 0 0
P-3 325 3 127 11.85 36.45
P-4 135 3 114 4.03 29.84
P-5 410 3 9 0.11 0.27
P-6 250 3 76 3.52 14.08
P-7 245 3 60 2.23 9.09
P-8 515 3 34 1.64 3.17
P-9 630 3 0 0 0
P-10 495 3 0 0 0
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Pump Report

Shutoff Design  Design Maximum ('\jﬂa)e(lr?t?nm Discharge Discharge Pump Calculated
Label Head Head Discharge Operating DiF;char ge Pump ( m)g Head Water
(ft) (ft) (gpm)  Head (ft) (gpm)g Grade (ft) gp (ft)  Power (Hp)
PMP-1 123 102 100 65 275 90.18 211 78.55 4.18
Tank Report
Base Minimum Initial Maximum Tank Inflow  Current Calculated Calculated
Label Elevation Elevation Elevation Diameter Hydraulic  Percent Full

HGL (ft) (gpm) Status

(ft) (ft) (ft) (ft) Grade (ft) (%)

T-1 0.5 3.5 13.5 14 11.75 -101.52 Draining 13.5 95.2
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Introduction

This report on the fire and life safety concerns identified at the Muscogee-Seminole-
Wichita Baptist Association Camp site in Henryetta, OK will pin point the major areas of
concern, cite the regulating code or standard followed by corrective recommendations.
Attached is a preliminary hazards analysis that was conducted after the site visit to help
identify the key issues that presented a particularly complex or repeated exposure of a
hazard (or hazards) to the occupants. The situation is further complicated by the desire
to minimize impact of these urban upgrades on the rural environment. With these
issues in mind the following items are listed violations for fire and/or life safety.

Electrical wires

Although this subject has already been discussed in PeAC’s recommendations for
utilities upgrade, the need to emphasize the fire and life safety concerns relating to this
particular issue is evident. The recommendations for improved services are valid but do
not supersede the requirement for electrical safety that abounds in the numerous
electrical issues at the MSW camp.

The issue of low hanging electrical wires is a frequent occurrence at the MSW camp
site. (See figure 1 & 2) This situation is a critical hazard and has the potential to
become catastrophic with the remote chance of electrocution but the probable chance
of fire, entanglement and electrical shock are crucial. This is an unacceptable risk when
children are present on the property. The fire danger is further complicated by being
located near the tree line in an area prone to drought and often under high fire danger.

NATIONAL ELECTRIC CODE (NFPA 70)
NEC 225.18 (2) states the following:
“Clearance to Ground. Overhead spans of conductors and open
multiconductor cables... shall conform to... 3.7 m (12ft)- over residential
property and driveways, and those commercial areas not subject to truck
traffic...”

The recommendation for correction is that once electrical upgrades are made through
the local electrical utility (PSO) ideally MSW should have the distribution wiring from the
transformers and distribution poles to the individual buildings replaced and upgraded as
well so to also comply with the requirements of NEC 230.52 Individual conductors
entering buildings or other structures (Also figure 1), NEC 230.49 Protection of Open
Conductors and Cables Against Damage — Aboveground (See figure 2) NEC 310.61-67
Thickness of Insulation for Conductors (See figure 3).
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Water

In reference to the water supply on the site our concern is adequate flow fire protection
use. There is a class lll fire department stand pipe located on the north east corner of
the property approximately 300 meters from the nearest structure. The stand pipe is
marked, supervised (by a padlock) and grounded. However, the main that feeds the
pipe is of PVC pipe and not suitable for direct fire department use. The stand pipe in its
current state and position could only be used as a means of filling a tanker truck to
provide a water supply for fire fighters to use in conjunction with a pumper truck.

With the proposed recommendation by PeAC Designs to install a 10,000 gallon water
tank and pump in order to supplement the water supply demand it is also recommended
that a fire department connection be added. A single 1 % - 2 inch stand pipe could be
attached to the downstream line of the pump. The short fixture followed by a gate valve
attached to the piping would have a small negligible effect on the pressure and flow of
the pump and would be more beneficial than the current stand pipe. (See figure 4.)

The installation of a new fire protection stand pipe would require occasional attention of
the owner/operator. According to the Standard for the Inspection, Testing, and
Maintenance of Water-Based Fire Protection Systems (NFPA 25) 4.1 the owner is
responsible for periodic inspections, tests, and maintenance to keep the equipment in
good operating condition.

Life Safety

Several of the buildings on the site are of cinderblock construction however several of
the structures are of sheet metal similar to the construction used for trailer homes.
NFPA 501 Standard on Manufactured Housing is the code that should be applied to the
mobile homes or trailers on the site even though they may be situated on a permanent
‘foundation.” Access to the interior of most of the structures on the site was limited to an
exterior inspection. The following is a list of recommended standards for the site
owner/operators to review for compliance concerning the fire code and its application to
manufactured housing.

Standard on Manufactured Housing (NFPA 501)
10.6 Heating appliances
10.8 Installation of appliances
11.3 Power Supply

It was observed that several breaker boxes and electrical feeder lines into manufactured
structures on the site were loose and in one case in need of repair to conceal the
contents of the breaker box.
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According to NFPA 501:
“11.8.13 Boxes, fittings, and cabinets shall be securely fastened in
place and shall be supported from a structural member of the
manufactured home, either directly or by using a substantial brace.”

The multiple and mixed occupancies of the site along with its varied structures

construction demonstrates a variety of the elements of life safety that must be

established, defined and evaluated for compliance to the code. The Life Safety Code

(NFPA 101) “...addresses those construction, protection, and occupancy features

necessary to minimize danger to life from fire, including smoke, fumes, or panic.” (NFPA

101 1.1.2) Since most the occupancy of the site is incidental or mixed according to the

interpretation of the site’s use, general ‘safe egress’ practices need to be used in

accordance with the performance based option of the code. The owner/operator needs

to evaluate each occupancy in the following ways:

. Are there two exits from each structure? (This can include a 1% floor window.)

. Are there adequate guards and hand rails for safe use of stairs in the case of
smoke and/or fire?

. Are exits visible and marked?

. Are doors leading to exit(s) easy to open and kept unlocked during periods of
occupancy? (To include doors needed to meet two exit requirement.)

The following are some recommended Life Safety Code standards recommended for
review:
Life Safety Code (NFPA 101)
Guards 7.1.8
Means of Egress Reliability 7.1.10
Existing Stairs 7.2.2.2.1 (Table 7.2.2.2.1(b))

General Fire Safety and Protection

It is recommended that smoke alarms be installed in all occupied spaces especially in
dorm rooms, bedrooms and in path of egress. The National Fire Alarm Code (NFPA
72) 11.3 describes the requirements for smoke detectors fro this type of occupancy.

It is also recommended that fire extinguishers be installed in accordance with the
Standard for Portable Fire Extinguishers (NFPA 10). Fire extinguishers should be
chosen according to NFPA 10 4.2.1.1 Class A for general living spaces, NFPA 10
4.2.1.2 Class B fire extinguisher for protection in kitchen and NFPA 10 4.2.1.3 Class C
for protection of the energized electrical equipment.

Along with a Class B dry chemical extinguisher in the kitchen of the dining facility- it is
recommended that the stove hood ventilation system be upgraded. Installation of a UL
listed grease removal device, inspection of the continuity of the welds at the seams and
an air flow test is recommended to ensure safety and continued proper operation. (See
figure 5) The Standard for Ventilation Control and Fire Protection of Commercial
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Cooking Operations (NFPA 96) is the standard for industrial type kitchen stoves such as
the one founding at the site dining facility.

Conclusion

In conclusion, the corrective recommendations for the more serious violations of the fire
code need to be addressed to insure the safety of all occupants who use the Muscogee-
Seminole-Wichita Baptist Association Camp site. The fire and life safety issue
recommendations, to be reviewed by the owner/operator, are not required however are
strongly recommended to maintain a level of fire and life safety. Some of these
corrections may be considered costly however, there are many cost effective ways to
accomplish the intent of the standard and recommendations. Compliance with proven
standards of fire and life safety will ensure a safe and protected environment for
campers and congregation members to enjoy.
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Referenced Codes & Standards
National Fire Protection Association, Quincy,MA
Standard for Portable Fire Extinguishers NFPA 10, 2002 edition

Standard for the Inspection, Testing, and Maintenance of Water-Based
Fire Protection Systems NFPA 25, 2002 edition

National Electric Code NFPA 70, 2002 edition
National Fire Alarm Code NFPA 72, 2002 edition

Standard for Ventilation Control and Fire Protection of Commercial
Cooking Operations NFPA 96, 2004 edition

Life Safety Code NFPA 101, 2003 edition

Standard on Manufactured Housing NFPA 501, 2005 edition
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gg’.,. o A A " :
Figure 1. Low hanging Figure 2: Damaged fuse box
electrical wire improperly in disrepair

attached/entering a building

Figure 3: Damaged conductor Figure 4: Current fire protection
insulation covered with tape. standpipe.

Figure 5: Current kitchen
range hood with out any
grease collection/removal
device.
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Preliminary Hazard Analysis

Hazard: Low hanging electric lines

Risk: Fire

Severity

Frequency

Catastrophic

Critical

Marginal

Negligible

Frequent

Probable

X

Occasional

Remote

Improbable

Hazard: Low hanging electric lines

Risk: Electrocution

Severity

Freguency

Catastrophic

Critical

Marginal

Negligible

Frequent

Probable

Occasional

Remote

Improbable

Hazard: Low hanging electric lines

Risk: entanglement

Severity

Frequency

Catastrophic

Critical

Marginal

Negligible

Frequent

Probable

Occasional

Remote

Improbable

Hazard: Exposed electrical lines (no conduit)

Risk: Electrocution

Severity

Frequency

Catastrophic

Critical

Marginal

Negligible

Frequent

Probable

Occasional

Remote

Improbable
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Hazard: Exposed electrical lines (no conduit)

Risk: Fire

Frequency

Severity

Catastrophic

Critical

Marginal

Negligible

Frequent

Probable

Occasional

Remote

Improbable

Hazard: Exposed electrical lines (no conduit)

Risk: Break in line

Frequency

Severity

Catastrophic

Critical

Marginal

Negligible

Frequent

Probable

Occasional

Remote

Improbable

Hazard: Un-Serviceable Breaker Box(es)

Risk: Electrocution

Frequency

Severity

Catastrophic

Critical

Marginal

Negligible

Frequent

Probable

Occasional

Remote

Improbable

Hazard: Un-Serviceable Breaker Box(es)

Risk: Fire

Freguency

Severity

Catastrophic

Critical

Marginal

Negligible

Frequent

Probable

X

Occasional

Remote

Improbable
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Hazard: Un-Serviceable Breaker Box(es)
Risk: Equipment Failure

Severity

Frequency

Catastrophic

Critical

Marginal

Negligible

Frequent

Probable

Occasional

Remote

Improbable

Hazard: Un-fenced Sewage

Lagoon
Risk: Health Hazard

Severity

Frequency

Catastrophic

Critical

Marginal

Negligible

Frequent

Probable

Occasional

Remote

Improbable

Hazard: Un-Serviceable Breaker Box(es)

Risk: Drowning

Severity

Frequency

Catastrophic

Critical

Marginal

Negligible

Frequent

Probable

X

Occasional

Remote

Improbable
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Introduction

» Muscogee-Seminole-Wichita Baptist Association

¢ Founded in 1851
+ Purchased 40 acres southeast of Henryetta in 1956
+ Facility is used for meetings and church activities

» Acquired project through Ralph Hight, US Army
Corps of Engineers Tulsa District

> PeAC Designs will create an improved site plan
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Site Description

» Grade varies throughout site
+ [Fairly level on north half
+ Rocky, steep on south half

» \egetation change along gradient
¢ Grassy field on north half NN
¢+ Dense tree vegetation occurs on south half

» Soll properties vary throughout property
¢ North half - Linker fine sandy loam
¢ Middle property - Linker-Hector complex

¢ South half - Enders-Hector association

- PeAC Designs




Current Structural Layout

» All layouts created
with ArcView 3.2

- Common use

B Private use

B Open air

PeAC Dasigns




Site Expectations

» Improve Existing Utilities
+ Electrical Distribution i
+ \Wastewater Distribution

+ \Water Distribution

» Additional Facilities |
¢+ Common Use Buildings
¢ Designated Camping Area
+ Larger Prayer Garden/Hiking Trall

PeAC Designs



Final Structural Layout

» Utilizes aspects of current structural layout

+ Makes use of all large permanent structures
¢ Eliminates unoccupied cabins and storage buildings

» Recognizes Site Expectations
+ Adds half of the requested buildings
* |ncorporates RV pad sites
¢ Expands prayer garden
¢+ |Includes hiking trall

v ‘ ssssssssss &
PeAC Designs () s I
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Final Structural Layout

The facilities shown 'T
Include:

B Common use

- Private use

Immediate Expansion
[ ] P

] Future Expansion

> Hiking Trail

—> RV Loop

I Open air

PeAC Dﬂsigns




Current Electrical Distribution

» Main power utilities
Indicated by:

® Transformer

O Power Pole

=== Power Lines

Z =)
¢
2]
g,
G
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Final Electrical Distribution

» Utilizes aspects of current electrical distribution
+ Relocates power line from playing field
+ Allows for RV loop expansion

» Electrical Safety Recommendations
¢ Consult a licensed electrician and PSO
¢ Eliminate low hanging power lines
+ Follow National Electric Code guidelines

v ‘ ssssssssss &
PeAC Designs () i I
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Final Electrical Distribution

» Main power utilities

- . - *bﬂ“ Q
iIndicated by: pat s — e
“ I w__ ‘

\ ' I‘ ;

@ Transformer A 15 ; R |
ik 2 : o |- LN L. B

® Power Pole e "'“‘%Fil;w- ——
* - ’ , £ i

@& Power Lines - T :
oS ,\ \

' - : - }

= b ;
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Current Sewer Collection

> Two sizes of
wastewater lines
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Final Sewer Collection

» Utllizes all of the existing pipe line
+ Allows for additional expansion
+ Upgrades two segments of pipe to 6" lines

» Recommendations for current lagoon
+ Follow Department of Environmental Quality Chapter
641 guidelines
« Dredge to meet minimum depth
* Install 6" woven wire fence
 Eliminate vegetation on berm

v ‘ ssssssssss &
PeAC pman; () g I
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Final Sewer Collection

> Two sizes of
wastewater lines

(— 6” Lines

C— 4” Lines
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Current Water Distribution

» Two water meters & —————
on north edge B i m ‘

> Un-looped water | S ! | O
distribution T R g

® Water Meter

—— 3” Rural Main line

@ 1.5 Distribution

Z )
-,

line
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Redesigning Water Distribution

» Determine peak demand
+ Number and type of plumbing fixtures
+ Rates of flow

» Determine existing water pressure

> Limitations from Rural Water District

» Lower peak demand

PeAC Designs



Final Water Distribution

» Improves water pressure across site
* Loops the system
+ Upgrades all water lines to 3" PVC
¢+ |Incorporates a water holding tank
+ Utilizes booster pump
+ Follow Private Water Systems Handbook guidelines

¢+ Accommodates peak demand with immediate
expansions

PeAC Designs



Final Water Distribution
» Two water meters

’ e ————————————————
on north edge ‘T" - !
> Make all lines 37 |5 | | & K
| s ¥ v ' V-
® \Water Meter T ‘.'_‘Ta::.:‘ o o b
—> 3” Rural Main line | oy e
@ 3” Distribution lé o el e
line I B 57 A
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S NIEWSIS

> Electrical

Description Length (ft)
Total line 940
Old line to be moved 550
New line needed 390

New transformers needed 1
Transformers/power poles to be moved 1

New power poles needed 2
Estimated Cost

PeAC Dasigns




Cost Analysis

» Associated sewer costs
¢ Excavation - $3,700
+ Six foot woven wire fence - $815
+ Handling and hauling excavated material

"
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S NIEWSIS

> \Water

Description Quantity Size
Water tank 1 10,000 gal
Pump/Motor 1 2x2.5x6M
Controller 1 7.5 Hp
Pressure tanks 2 220 gal

PVC pipe 40.2 100 ft
Steel building 1 18x16x16
Concrete Foundation 1 16x18
Equipment Rental 1 month

PeAC Dasigns

Cost/ unit
$5,000.00
$2,600.00
$470.00
$485.00
$180.00
$4,500.00
$1,200.00
$2,160.00
Total

Total

$5,000.00
$2,600.00
$470.00
$970.00
$7,236.00
$4,500.00
$1,200.00
$2,160.00
$24,136.00

BIOSYSTEMS &
AGRICULTURAL
ENGINEERING
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Introduction
The Muscogee-Seminole-Wichita (MSW) Baptist Asstiarais a fellowship of Native

American Baptist Churches from 11 Oklahoma countlesunded in 1851, it was the first
Association organized in Indian Territory. In Oo¢o of 1956, the Association purchased 40
acres adjacent to the Yardeka Baptist Church grouaime miles southeast of Henryetta,
Oklahoma. They bought the land in Mcintosh Codotytwenty dollars per acre and began
constructing the Assembly Grounds in 1961. TheoAisgion holds several meetings at the
Assembly Grounds throughout the year with the niigjof activity during the summer months
due to the week-long youth camp, adult church lesdle camp, and Baptist Assembly.

Ralph Hight, the Chief of Engineering and Conginrcat the Tulsa District of the
United States Army Corps of Engineers (USACE), dhike AC Designs on behalf of the MSW
Association in September 2005. The task presdant®@AC Designs is to create an improved
site plan for the MSW Tribal Association AssemblsoGnds. The site plan needs to improve
safety, provide for potential growth, and maintinctionality while keeping within economic
constraints of the Association. All plans must utd water and power distribution as well as

wastewater collection and treatment.
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Statement of Work

Site Description
The legal land description of the MSW Assembly Graiis SW ¥4 SE ¥ Sec. 3 R13E

T10N .M. The property is bordered on all sidesobiyate property owners. As shown in figure
1 there is a county road along the north edgeeptbperty and a private road borders the
eastern boundary.

The grade of the site is fairly level on the ndrdif with a relatively steep, rocky
downhill slope on the south half. The propertyaten drops roughly 60 feet on the eastern
edge and 30 feet on the western boundary, yieldmgverage downbhill slope of 6 percent. This
slope change roughly bisects the property withgetation change from grasses to trees
occurring here, as well.

Information about the soils on the property waswtad fromSoil Survey of Mclntosh
County Oklahoma (USDA-SCS, 1981). Soils on the site vary fromioeth to the south
boundaries. The soil on most of the north ha#f isnker fine sandy loam. In the middle portion
of the property, the soils change to a Linker-Hectmplex. Soil on the steep, south half of the

property is made up mostly of an Enders-Hector@ason.

&

Figurel. Topographlc map with MSW property identified in red circle.
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Structural Layout

PeAC Designs generated a layout of current strastan the MSW property using
ArcView 3.2 (fig. 2). The layout was created refecing differential surveys provided by
Marjorie Courtright of the USACE Tulsa District,&aerial photography downloaded from the
United States Geological Survey (USGS) Seamlesa Dutribution System.

Figure2. Current structural layout with all facilities highlighted.
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Common Use Facilities
All common use buildings are located on the noetli of the property. These buildings are

identified in red in the general structural lay¢fig. 2). As shown in figure 3, the common use
buildings include:
1. Women’s ministries building
Two-story Dormitory
Concession Stand
Cafeteria
Shower and Restroom Facilities

Nursery Buildings

N o g s~ w D

Chapel

Figure 3. Common use facilities layout.
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Private Use Facilities
The blue buildings in the general structural lay@digt 2) represent small private church

cabins and storage buildings. As shown in figyreuinerous private church cabins skirt the
eastern boundary of the north half of the propang bisect the Assembly Grounds from east to
west along the slope change. A cluster of pricatgins and storage buildings are also located

on the northwest quarter of the property.

Figure4. Private usefacilities layout.
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Open Air Facilities
The green objects in the general structural layigit2) represent open air facilities. All of

these facilities are situated on the north hathefproperty and most are located where there is
very little slope. As shown in figure 5, the omenfacilities include:
1. Prayer Garden
Nursery Playground
Double-sided Carport
Open Pavilions
Basketball Court

a kb 0N

Figure5. Open air facilities layout.
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Existing Utilities

PeAC designs gathered the information necessametie current utility layouts from
three sources; the differential survey providedviayjorie Courtright, a water distribution and
sewer collection layout provided by the MSW Asstioia Planning Committee, and two site
Visits.

Electrical Distribution
PSO provides electrical power to the MSW Assembigu@ds at single phase. The

nearest two-phase line is at the cross sectiod®8 And Salem County Roads. A general
illustration of the current power distribution thve property is shown in figure 6. The power
lines are shown in red and the twelve power transfos located throughout the site are
identified as pink dots. All other power polestbe property are marked as light blue dots.
Many of the small cabins obtain power by splicintpithe power lines and stringing wires

around poles and trees. Several of these wireg tiamgerously low to the ground.

Figure6. Electrical distribution with power poles, transformers, and power lines.
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Water Distribution
Mclintosh County Rural Water District #13 servesfenglity. Two water meters are

located on the north boundary of the property aeddentified in figure 7 as red stars. A 3inch
line feeds the meter on the northwest corner amu there a 2 inch line runs east along the north
edge of the site, connecting to the second métkis 2 inch line is identified in black in figure

7. The remaining water distribution on the propéstthrough 1 %2 inch lines and are identified

in figure 7 as dashed red lines.

Figure7. Water distribution layout.
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Sewer Collection
A layout of the sewer collection system can be sedigure 8. Two 6 inch pipes serve

as the main wastewater collection lines on the dsde Grounds and are shown as green lines
in figure 8. One of these lines runs southwesnftbe eastern edge of the property beginning at
the slope change. This pipeline is fed by 4 ingltection lines from the private cabins on the
eastern half of the property. The 4 inch linesslr@wvn in orange in figure 8. The second 6 inch
sewer line collects from 4 inch lines that serndefthe large buildings, as well as the cabins on
the western side. This 6 inch line begins justisofi the western cabins and runs due south to

the wastewater lagoon on the southwest corneregptbperty.

Figure 8. Sewer collection layout.
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Site Expectations
PeAC Designs met twice with members of the MSWo&ggion in order to determine

their expectations for future growth on the Assgntbfounds. Both Linda Minter, current
Director of the MSW Association and A.J. Tiger, nnof the MSW Association Planning
Committee, have played critical roles in providPgAC Designs with insight to the wants and
needs of their organization.

The MSW Association would like to see utilitiegprovements on their property as well
as modifications to allow for growth. Currentligetdormitory houses between 100 and 150
youth in a single two-story building during the aahsummer camp. The Association would
like to accommodate upwards of 300 people in twadge specific dormitory facilities in the
future.

Due to an insufficient water distribution systdhere is unequal water pressure across
the site. One cause of this problem may be a lgakater line which serves the cabins along the
eastern edge of the Assembly Grounds. This isslieeed to be addressed before the site can
sustain a population increase. A study must biopeed to ensure the current size of the
wastewater lagoon is large enough to handle a ptpaolincrease. For safety purposes, an
underground power distribution network would beaideHowever, if underground power is cost
prohibitive, a safely designed above ground netwaltkbe acceptable. More outdoor lighting
is also needed within the distribution system.

Other modifications the MSW Association would like the property include the
addition of a small motel-style building to provid#fice space and sleeping quarters for
traveling ministers and the creation of a desighatamping area with RV pad sites. Other

potential improvements to the site are a largetraéped prayer garden and a hiking trail.
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Literature Review

In order to provide the MSW Association with ampegpriate and complete site plan,
PeAC Designs first performed a comprehensive liteeareview. The literature review included

general layout planning and design, as well asiipeecreational design considerations. This

14

research served as a basis for PeAC Designs’ adagatplanning theory.

Layout Planning
When considering the general idea of “site planhihip

necessary to think about the plan in its most b@smos. What type
of layout will work best on this site? What shapegoattern is most
convenient? According to Lynch and Hack (1984@r¢hare several
commonly used design methods, includmaggdular division and
division by aspect.

Modular division refers to dividing a site into it areas.
This type of site development is seen throughobtidean America,
a tract of land is separated into discrete regibag if necessary, can
be divided multiple times. This kind of divisioad to a popular
Western U.S. layout, the grid. According to Canipied Fainstain
(1996), the grid has been used in modern timespéanathat
neutralizes the environment.

Modular design can be a convenient planning meiibe
program, or site needs, are inclined to this sbrépetitive function.
It is possible to integrate this style of spati@igion with a little
creativity to generate a plan that is not compjetebdular. The
units can be created in different sizes and fdedsht functions,
leading to a less monotonous pattern.

Division by aspect is a method whereby the plammay

ring

peak- 7

bierarchy .
[5.5)

g

checker

regard the basic elements of site design separg@ighch and Figure9. Site planning patterns
Hack, 1984). First, the activities of the site inos considered. The needs of the site may be

met by a formal pattern, such as ring, peak, star,noted in figure 9 (Lynch and Hack, 1984).
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If the designer chooses this route, they must deter whether the pattern is applicable to the
piece of land in terms of topography and hydrogyaph

The next piece considered in layout piag is circulation of the site. Circulation reser
to roads as well as foot paths, and is often deteby the presence of passes, ridge and valley
systems, or existing routes through the propevigrious road arrangements may be tested,
including general patterns such as “grid, lineagancentric schemes” (Lynch and Hack, 1984).

Recreational Design Considerations
Hultsman et al., (1998) counsels recreational aesgjto consider the many problems

they must address during projects. The authorswith their most fundamental point: water
flows downhill. Water caused erosion can haveiBgant impacts on the environment. The text
warns that rapid erosion frequently occurs undeftops due to rainfall drainage and that the
best way to protect these areas is with crushegesto

Hultsman et al. (1998) also identified the impoc&wof knowing the types of soil present
at the site. This information can be found throtighNRCS. According to the authors,
vegetation is another vital aspect in crafting ootduse areas. Cover planting is essential in the
prevention of soil erosion and while shading isc@Ufor outside environments, the planner
should not be afraid of cutting down trees.

The next major portion of this publication conceatéd on campsite development. The
book discusses how universal type campsites atdbbeause they align the tent pad, garbage
can, and fire pit all on the passenger side obitee The campsites are considered universal
because there are no limits to wheel chair-bourdisabled campers since the entire site is level.

This type of site also reduces maintenance costiebseasing site deterioration.

The Design Process
When designing changes to any type of park or aticmeal area, it is important to follow

a detailed plan. Kelsey and Gray (1985) providefulsnformation for the detailed steps
necessary to create functional, attractive reapatifacilities. This reference details how to set
forth objectives identified by the sponsoring agenthere should be resource goals to ensure
effective and conservative use of land and watessas well as participant goals to ensure

safety, equal opportunity, and limited costs testhatilizing the facilities.
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Kelsey and Gray (1985) go on to discuss the ndgesispreparing a supply analysis of
the site to identify existing assets of the spoingoagency, which range from buildings and
scheduled events to natural resources. Next,uthmes demonstrate the need to make
population and demand analyses. They state thaidin@ing of recreational areas “does not
occur in a vacuum and the population served is eritgtal”. The demand analysis consists of
polling the community to determine its desires.

Once the data collection process is completed,dyedsid Gray (1985) suggest
performing an expenditure analysis to achieve anfimal cost estimate of each component of the
plan, as well as creating a priority criterion remgksystem to determine the specific importance
of each recommendation.
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Structural Layout Designs
After studying existing literature and considerthg requests of the MSW Association,

PeAC Designs is presenting two basic structuraldss/for consideration.

Plan A
The first design employs the “star” planning patteshile still minding the rocky, sloping

terrain of the south half of the property. Figlieshows the general structural layout for this
design. To start, the main entrance of the Assg@bbunds is moved from the western edge of
the property to the middle. The west entrancees@ghated for campers only and leads to an RV
circle and a smaller loop with tent pad sites. @&astern most road is used to access the private
church cabins. This road also loops through timeeceof the property.

Changing the structural arrangement of the Asse@bbunds positions the cafeteria,
chapel, dormitory, and women’s ministry buildingth@ center of the property. The small
motel-style building requested by the MSW Assooiais added to the center structures for
office space and traveling ministers’ sleeping tgrar In order to accommodate more youths
for the summer camps, the dormitory structure isglifrexd to two buildings with a breezeway in
between. All private church cabins, depicted unebh figure 10, are arranged in an L-shaped
pattern along the east side of the property.

All open air facilities, except the basketball dpare relocated in this new design. The
nursery buildings and their associated playgrouredwoved to just west of the centralized
women’s ministry building. The prayer garden igteld to a more private location, southwest of
its current position. A second, smaller prayedgaris added in the southeast corner of the
property. In addition, a hiking trail is created the southern half of the site. The trail corssist
of two separate loops that weave throughout thieyraghaded terrain. One of the loops passes
around the smaller prayer garden. The overalligardtion of this design maintains the open
fields on the north half of the property for yosiborts activities. The facilities, as shown in
figure 10, include:

1. Dormitories

2. Cafeteria

3. Office Building

4. Women’s Ministry Building
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Chapel

Restroom/Shower Facilities
Basketball Court

Nursery Buildings and Playground

© 0 N o 0

Open Pavilions
10.Main Prayer Garden
11.Small Prayer Garden

Figure 10. Plan A: Star pattern site plan.
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Plan B
A second site plan created by PeAC Designs utilimany aspects of the current

structural layout on the Assembly Grounds. Tha@phakes use of all large permanent
structures and a majority of the private churchremburrently on the site. Asin Plan A, an
additional dormitory building is included as wedl tne motel-style building for offices and
sleeping quarters. The new dormitory is locatgdaant to the existing one, with a breezeway
in between and the new office building is situgtesl north of the cafeteria. Two
restroom/shower facilities are added; one on edgke ef the property.

As requested, designated RV and tent camping areageated on the western edge of
the property. The main prayer garden and hikiat) &re developed in the same locations as
Plan A. As shown in figure 11, the additional dins include:

1. Dormitory

2. Office Building

3. Restroom/Shower Facilities
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Figure 11. Plan B: Utilize current structural layout.
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Feasibility of Designs

Plan A
This plan’s purpose is to centralize common uséities and employ the topography for

outdoor recreation. The feasible developmentsisfilan include using the shaded area on the
western edge of the property for RV and tent cagnfacilities. The gentle grade on this portion
of the property is conducive to the minor levelmgpded for RV and tent pad sites. The addition
of hiking trails and prayer gardens make use ofitideveloped south half. These amenities can
be implemented with minimal construction efforts.

Many of the structural changes necessary fordbssgn make it difficult to implement.
In order to execute the “star” planning pattere, ¢afeteria, dormitory, women’s ministry
building, nursery, and both sets of restrooms rhasiemolished and reconstructed in the center
of the property. To adjust for the relocationldéde buildings, new trenches must be excavated
for water and sewer line connections. Althoughliimker-Hector soil complex in this area is
adequate for constructing buildings, the shalloidpth to bedrock makes excavation
extremely difficult and cost prohibitive. PeAC [gss believes utilizing as many existing utility
trenches as possible will be the most cost effeclution.

Due to the Enders-Hector soil association on thethshalf of the property, PeAC
Designs does not believe it is feasible to devéiiparea for anything other than recreational
purposes. The shallow depth to bedrock, modeoasteep slope, and shrink-swell tendencies

of the soil make excavation and construction imticat

Plan B
The purpose of this plan is to maintain as mucthefcurrent structural layout as possible

in order to limit the construction and excavatiasts. This plan utilizes all feasible additions
discussed in Plan A, which include designated cagpreas, hiking trails, a larger prayer
garden, and two new restroom facilities.

The main difference between the suggested sitespgathat Plan B takes advantage of
the current structural layout on the property. |Athe permanent structures are retained as well
as most of the private church cabins. Maintainiregcurrent structural layout allows utilization

of the existing utility trenches which makes thiarmpmore cost effective than Plan A.
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Final Design Recommendation
After researching layout planning and theory amalsadering the physical properties of

the MSW Association Assembly Grounds, PeAC Desigagemmends the implementation of
Plan B. Although this plan does not centralizedbmmon use buildings, it is the most cost
effective of the two options because it does ntdikthe extreme excavation and construction
associated with Plan A. Plan B does allow for tmsion of the requested dormitory
expansion, the office building with sleeping quest@and the supplemental restroom facilities
but it locates them near existing utility trenchibégrefore requiring minimal excavation.

PeAC Designs suggests a realistic location forglag@ested camping facilities and hiking
trails. This plan also moves the redesigned prggetten to a more appropriate secluded
location. Developing the southern and westernigastof the property for outdoor activities

makes best use of the soil and topographic linoitetiof the area.

Project Schedule
A Gantt chart for the fall and spring semesterstoafound in Appendix A. This

schedule details the remaining tasks associatédongiating the completed final design.
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Introduction

> Muscogee-Seminole-Wichita Baptist Association

¢ Founded in 1851
+ Purchased 40 acres southeast of Henryetta in 1956

+ Facility is used for meetings and church activities

» Acquired project through Ralph Hight, US Army
Corps of Engineers Tulsa District

> PeAC Designs will create an improved site plan
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Site Description

» Grade varies throughout site
+ [Fairly level on north half
+ Rocky, steep on south half

» \egetation change along gradient
¢ Grassy field on north half NN
¢+ Dense tree vegetation occurs on south half

» Soll properties vary throughout property
¢ North half - Linker fine sandy loam
¢ Middle property - Linker-Hector complex

¢ South half - Enders-Hector association

- PeAC Designs




Structural Layout

» All layouts created
with ArcView 3.2

» Colors distinguish
building types

¢ Common use
¢ Private use
¢ Open air

AGRICULTURAL
ENGINEERING



Common Use Facilities

» Located on north
half of property

: B

1. Women’s Ministry
2. Dormitory ke
3. Concession Stand |

4. Cafeteria | &
5. Showers/Restrooms | i
6. Children’s Nursery | n
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Private Use Facilities

» Church cabins & .
storage buildings | | [~
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¢ Eastern Boundary
* Bisecting Property
* Northwest Cluster [~ §
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Open Air Facllities

» Allon north half e

L

3 Ty
NN o Pl P .
3 3 s .#“‘; »
| wer .
.- ;‘

of property
S )
1. Prayer Garden |
2. Nursery Playground |, °
W'
3. Carport '
4. Open Pavilions
5. Basketball Court




Electrical Distribution

» Main power utilities

indicated by: e T 3 g
. 3 | -
\, 1 | f
o Transformer Ay 2 e Tm e
r ﬂt’lﬁi_ :.’.N__d TELE P &
O Power Pole s T i ¥, 1'
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Water Distribution

» Two water meters *T T TN LT L% 4
on north edge \ g L\

, : + 2

» Two sizes of AT B 4 e
. r ‘Qa:‘[ ‘: F LR 2 |

water lines fawr f

[

Water Meter : —

2” Line I y

172" Line N B
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Sewer Collection

338 T —
& = A o=

» Two sizes of
wastewater lines [ |7

6” Lines

4” Lines
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Site Expectations

» Utility Improvements

¢ Electrical Distribution
* Improve safety

+ Water Distribution | |
« Increase water pressure & = @
« Size and replace lines

+ Sewer Collection
* Increase size of lagoon
« Size and replace lines

PeAC Designs ' [eE=
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Site Expectations

> Additional Facilities

¢+ Common Use Buildings
 Additional Dormitory
» Office/Sleeping Quarters
« Restroom Facilities

¢ Designated Camping Area |
RV and Tent Pad Sites |
« Water and Electricity

¢ |Larger Prayer Garden/Hiking Trall

PeAC Designs



Literature Review

» Layout Planning
+ Researched different types of site plans

» Recreational Design Considerations

¢ Studied methods to accommodate current land
features

» Design Process
+ Determined steps to complete a functional design

PeAC Designs



Structural Design — Plan A

»Uses “Star” Planning Pattern
+ Centralizes common use facilities
+ Moves main entrance
+ Relocates children’s nursery

»Recognizes Site Expectations
¢ Adds requested buildings
* |Incorporates RV and tent pad sites
+ Expands prayer garden
¢+ |ncludes hiking trail

PeAC Dasigns




The facilities shown
Include:

. Dormitories

. Cafeteria

. Office Building

. Women'’s Ministry Building
. Chapel

. Restroom/Shower Facilities
. Basketball Court

. Children’s Nursery

. Open Pavilions

Main Prayer Garden
Small Prayer Garden

RPoOwo~NoOUA~WNER

=

Hiking Trail

Roads

v
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Layout of Plan A
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Structural Design — Plan B

» Utilizes aspects of current structural layout

+ Makes use of all large permanent structures
¢ Eliminates unoccupied cabins and storage buildings

» Recognizes Site Expectations
+ Adds requested buildings
¢+ |ncorporates RV and tent pad sites
¢ Expands prayer garden
¢+ |Includes hiking trall
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Layout of Plan B

The facilities shown
Include:

1. Dormitory
2. Office Building

3. Restroom/Shower
Faclilities

Hiking Trail
Roads

PeAC Designs
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Feasibility of Design — Plan A

> Pros

+ Utilizes shaded, level area for RV and tent camping
¢ Uses undeveloped land for hiking trails/prayer gardens

» Cons

¢ Reconstruction of buildings will be costly
+ New trenches must be excavated for utilities
+ Shallow soil depth to bedrock makes excavation difficult

PeAC Designs



Feasibility of Design — Plan B

> Pros

+ Maintains a majority of current structural layout
+ Utilizes existing utility trenches to limit cost
¢+ Includes feasible additions as in Plan A

» Cons

+ Provides less organization




Final Recommendation: Plan B

» \We estimate this plan to be the most cost
effective
* Does not entail extreme excavation and construction

» Includes all expansion requests of MSW Assoc.
» Makes best use of topography and soils
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