Matt Blunt
Secretary of State

CORPORATION DIVISION
CERTIFICATE OF GOOD STANDING

v I, MATT BLUNT, Secretary of the State of Missouri, do hereby certify that the records in my
v Office and in my care and custody reveal that

CALVEY BROOK SEWER INC.
00520625

was created under the laws of this State on the 29th day of April, 2003, and is in good standing,
#.q having fully complied with all requirements of this office.

%<4 IN TESTIMONY WHEREOF, 1 have set my
hand an imprinted the GREAT SEAL of the State
of Missouri, on this, the 22nd day of August,

Secretary of State
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02 Matt Blunt
el g Secretary of State

CORFORATION DIVISION
CERTIFICATE OF INCORPORATION

ki

WHEREAS, duplicate originals of Articles of Incorporation of
CALVEY BROOK SEWER INC.

Ay AR

have been received and filed in the office of the Secretary of
State, which Articles, in all respects, comply with the ¢
requiremente of General and Buginess Corporatlion Law; i N

-
NOW, THEREFORE, I, MATT BLUNT, Secretary of State of the e T
State of Missouri, by virtue of the authority vested in me :
by law, do hereby certify and declare this entity a body ‘,ﬁ‘u-

corporate, duly organized this date and that it 1s entitled to E=¥¥j
all rights and privilegea granted corporations organized under T
the General and Bueinegs Corporation Law.

IN TESTIMONY WHEREOF, I have set my
hand and imprinted the GREAT SEAL of
the State of Missouri, on this, the
25th day of APRIL, 2003.

Mﬁ%\w&

Secretary of State
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State of Missouri

Mait Blunt, Secretary of State
Carporatione Division James C, Kirkpeirkk State [nformation Cenfer
7.0, Bax 178, Jefferson Clty, MO 65102 600 W. Min Street, Rm 322, Jeflerson City, MO 65101

Articles of Incorporation
(Tobe Mhmﬁmhymw«mmm}

The undersigned natural person(s) of the age of eightcen years or g1ore for the purpoese of forming a corporation wnder the General and
Business Corporation Law of Missouri adopts the following Articlss of Incorporation:

Articie One

The name of the no‘rpmtionix_uv gl‘f gﬁa kr S'éwﬁﬂ Iﬂ/ C-,

Article Two

The address, itcluding street and number, if any, of the corporation's initial registered office in this state is

280/ ), (DSAGE FaciFrle My 67067

{Sttoct Address (F.0. Box oy oply be used in comunction with a phyzical sireet address) City

and the name of its initial agent at such address is T££~(‘ g"\n\ﬂf‘t -

Article Three
The aggregate number, class and par value, if any, of shares which the corporation shall have aptharity to issue shall be:

102 Shares @ )T Pec ghare
The preferences, qualifications, limitations, restrictions, snd the special or relative rights, including eggyprtible rightai in
respect to the shares of each class are as follows: "—iﬂf“ D

APR 2 9 2003

, e DT
Atticle Four SECRETARY OF STATE

The extent, if sy, to which the preemptive right of a shareholder to scquire additiona| shares is limited or denied,

8a-9a° d G259 2S5 £45 "ONI 31BlS 40 "23S 15:97 g£oeac-21-amd



Aticto Five
The name and place of residence of each incorporator is as follows:
Name ltiv LS pp City/StatelZip
JEFF Saidge Lo Berrttd RobepTivlls Mo 630453
ﬁoj ER GelleT 2/35 youny R PaciFre Mo 63069

) Articte Six
(Desipnate which and completa the applicable paragraph.}

? The number of directors to congtitute the first board of directors is f;

Thereafter the number of directore shall be fixed by, or in the mannier provided by the bylaws. Any changes mthe oumber will be
reported to the Secretary of State within thirty calendar days of such change. (NOTE: 1f the number of directors Is to be ane or
two, do not check this box.)

OR

7 The nomber of directors to conatitute the board of directors is . {The mumber of directors to
eonstitute the board of directors must be stated herein if there arc to be legs than three directwa The person to constitute the first

board of dirsctors may, but not need, be gamed.)

Article Seven

The duration of the corpotation is ,E ZX é E 2 L/A L-
(indicata elther perpatual or the data the torpanation expires)

Article Eight

The corporation is fortned for the followitg purposes:

077&:'7?

IN WITHESS WHEREQF, theas Articles of Incorporation have been signed on Ml & ? CQ d 0 B

manth/dayyesr
T L Ghivhe v~

.4%/? G((E?’"

Nimie

Signature Primied Name

Signoturs Tibiod Tome
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Htate of \;L é&‘g_ j
County of 83’1‘0(.3\-‘53 '\-—[ }

) UC{-A Notary Public, do hereby certify that on L.l_“;:?\q ‘_Q__%
month/day/year

I,L . \4L-

—
Q;m LB
personally appeared before me "%_D &) L Py = by L( , and being duly sworn by me, acknowledged that
Mmmi edE hissher own free act and deed the foregeing document in the capacity therein set forth and declared that the statéments
therein contained are trua,

IN WITNESS WHEREOQF, I have hereunto set my hand and seal the day and year be

s St or (\\@Lw@ Q L

Nniary Public
My commission expires
My County of Coromissian
Corp. #41 (03/01)
*ONI 3LWLS 40 *03S 15:97 £E@E-cI-0M
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Exhibit B

AFFIDAVIT
State of Missouri )
) ss
County of Frankiin )

I, Jeff Snider, of lawful age, being first duly sworn upon my oath, state that [ am the
Vice-President of Calvey Brook Sewer Inc. and that the facts set forth in the foregoing
Application are true to the best of my knowledge and belief.

Ae%///ﬁ *

# Shnider T

Subscribed and sworn before me this £ “f"day of :T-mw«:, , 2004,

Notary Public

My commission expires:

STEVEN L. KAMIENSK!
Notary Public - Notary Seal
State of Missour
St. Charles County
My Commission Expires June 20, 2006

ey







EXHIBIT D
LEGAL DESCRIPTION

A tract of land being part of the Northeast quarter of Section 20, Township 42 North, Range 2
East of the 5™ P.M., Franklin County, Missouri, being more fully described as follows:
Beginning at the intersection of the Southwest right-of-way of Finney Road with the section line
located South 02 degrees 07 minutes 43 seconds West 663.52 feet from a stone at the Northeast
corner of said Section 20; thence South 02 degrees 07 minutes 44 seconds West on the section
line 1356.97 feet to the centerline of a creek; thence on the centerline of said creek as follows:
North 49 degrees ' 51 minutes 29 seconds West 59.03 feet; South 69 degrees 07 minutes 51
seconds West 157.81 feet; North 57 degrees 12 minutes 25 seconds West 65.14 feet; South 68
degrees 42 minutes 54 seconds West 126.36 feet; South 84 degrees 15 minutes 33 seconds West
102.41 feet; North 86 degrees 45 minutes 35 seconds West 121.86 feet; and North 60 degrees 44
minutes 05 seconds West 68.30 feet; thence leaving said creck North 0 degrees 36 minutes 35
seconds East on the property line 699.29 feet to an iron rod; thence North 01 degree 54 minutes
47 seconds East on the East line of Finney Lake Estates for 939.81 feet; thence North 73 degrees
19 minutes 45 seconds East 517.78 feet to the West right-of-way of Finney Road; thence on the
West right-of-way of Finney Road as follows: South 17 degrees 16 minutes 41 seconds East
173.84 feet; South 18 degrees 45 minutes 34 seconds East 118.50 feet; South 23 degrees 00
minutes 47 seconds East 127.03 feet; and South 33 degrees 15 minutes 56 seconds East 44.47
feet to the point of beginning,




ITEM 1

Wastewater Treatment Facility

Packed Media Bed Filter System

For

Calvey Brook Estates

April 21, 2003

Owner G&S Development
2801 West Osage Suite 5
Pacific Missouri 63077

by
Wunderlich Surveying & Engineering, Inc.
20 South Church Street
P.O. Box 536
Uniori Missouri 63084
C : T

G-22-=73
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INTRODUCTION:

G&S Development currently owns a 25 acre tract of Jand that is part of the northeast quarter of
section 20 township 42 north range 2 east of the 5™ prime meridian. They intend to create a 36
lot residential subdivision on this ground. Franklin County Planning and Zoning allows for this
type of subdivision under the condition that central water and central sewage service is provided.
An application for a construction permit to build the central water system has been submitted to
the public drinking water program for review.

The area where the proposed subdivision will be constructed is in Franklin County Public Water
District Number 2(PWSD). However, According to the Franklin County Planning and Zoning
Department, this PWSD exists on paper only and it has no active members or persons to contact.

DESIGN ASSUMPTIONS

It was assumed that the 36 lot subdivision would be residential in nature. The design population
per home was assumed as 3.7 persons per home. This created a design population of 133
persons. The following treatment options were considered to treat the residential waste,

Options

The first option was the construction of a three-cell lagoon. The construction cost of the lagoon
is low and the operation cost of the lagoon is low as well. However the require size of the lagoon
would make the subdivision unprofitable due to the number of lots lost to the construction of the
lagoon. '

A second option was a mechanical treatment facility. The mechanical plant will provided better
effluent quality than the lagoon. The piant will cost considerably more than a lagoon system.

These system usually require three phase electric. This site has only single phase electric

available, The mechanical plant does require more maintenance and a higher skilled operator. -

The third option was a sand filter system. These systems cost approximately the same as the
mechanical plant. They require single phase electric, and are relatively simple to operate. The
sand filter system can provide very high quality effluent. However, the availability of the
appropriate size media can be problem.

The forth option was a packed media bed system. This system operates similar to the sand filter,
requires single phase electric, and easy to operate. The packed media bed is manufactured and
assembled in a factory., and it can then be shipped to the site ready for installation and use. The
filter media is a fiberglass blanket that can be washed clean and reused when it becomes
necessry. The cost of this system is relatively expensive.

Given all of the above mentioned options the owners have chosen to use the packed media bed.

Page 3 of 8



Site Consideration

The site chosen for the location of the sewage facility is at the lowest point of the subdivision.

This site will be graded to prevent flooding of the treatment facility at the 100-yr flood plane as
shown on the FEMA flood boundary maps.

A few small ponds are located within 2,500 feet of the treatment facility. All of these ponds are

located up grade of the facility. A proposed water storage pond will be placed approximately 220
feet from the media bed. This water impoundment will be used by the fire department for water
storage to help fight fire.

All private wells are located further than 200 feet from the treatment facility, and all existing
homes are located greater than 200 feet from the facility. A water line from the subdivision
water supply system will be constructed to the treatment facility. The water line will pass
through a RPZ backflow preventer prior to discharging at the site.

Geohydrologic Evaluation

A geohydrologic evaluation was performed by the Division of Geology and Land Survey on this
site. The original evaluation was for a mechanical plant. This evaluation showed that the stream
was gaining and the site had slight geological limitations. Our office contacted the Division of
Geology and Land Survey about changing the prior letter to a recirculating bed. DGLS stated
that if your office required evaluation form to be changed that they would do so. A copy of the
geohydrologic report has been included.

Collection System Design

The sewage collection system will consist of individual septic tanks placed on each lot, which
will discharge effluent into a common small diameter gravity sewer that terminated at the
treatment facility recirculation tank. Instead of providing a single septic tank for primary
treatment of the wastewater, each home will have a septic tank equipped with a biological filter.
The minimum size septic tank shall be 1,000 gallons. The tanks shall be sized in according to the
Franklin County Building Codes. All of the septic tanks shall be water tight and be made of
either single pour fiberglass or single pour concrete. All septic tanks shall be tested for leakage
prior to use. Water tight tanks will help prevent infiltration of water into the system. The
continuing authority will have to have access to the septic tanks and have easements to access the
septic tanks for periodic maintenance of the tanks and the pumping of solids. The septic tanks

will provide about three days of detention time, settlement of the solids, and primary treatment of
the wastewater.

The screened effluent from the septic tanks will discharge into a 4-inch SDR 35 gravity
collection main A normal gravity collection system consists of either 6-inch or 8-inch SDR 35
pipe laid at grade between manholes. Manholes are a point of possible infiltration. The proposed
system will utilize clean outs instead of manholes. Infiitration should be minimized. by solvent
welding all non gasketed joints and using a threading pvc plug in the top of the cleanouts.
Cleanouts will be place no greater than 300-feet apart. The cleanouts will have a square concrete
pad with a metal lid over them to help protect the plastic from accidental damage to the pipe. A
tracer wire will be extended into the open area under the lid.
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The 4-inch gravity sewer line will be laid with the slope of the ground ranging in depth from 4 to
6-feet. Because the collection lines will be transporting screened effluent, there will be no need
to maintain scour velocity. The 4-inch collection line will have a locator wire run along the
collection main to aid in locating the sewer main in the future.

Design Hydraaulic Loading

Using Table [ from 10 CSR 20.08, the design hydraulic loading rate of the system was assumed
to be 75 gallons per day per person. When the design population of 133 persons is multiplied by
the hydraulic loading rate it yields a hydraulic loading 0f 9,975 gallons per day. The lower
loading rate was chosen because or the reduction in infiltration into the sewer collection system.
The peak loading rate for the system will be approximately 28 gallons per minute or 39,960
gallons per day. A 4-inch diameter pipe flowing full and laid at ' percent slope can carry 78
gallons per minute. The velocity in the pipe will be 2 feet per second. The 4-inch diameter
collection system should be more than capable of handling the flow from the system.

Recirculation Tank Design

The total volume of the recirculation tank for the system was calculated to be around 12,000
gallons. The owners may be able to purchase a tract of land adjacent to the proposed subdivision
and wanted to allow for a possible future connection to this system. The possible addition could
yield a total of 40 to 45 homes on the proposed system. Assuming the addition of the additional
homes and allowing for the future surge volume the tank size increased to 15,000 gallons. To
allow for any unknowns or possible higher loading rates the final recirculation tank size was
increased to 20,000 gallons. The additional cost to change from a 15,000 gallon tank to a 20,000
gallon tank was determined to be minimal.

The fiberglass recirculation tank will be 10-foot in diameter and 37-feet 8-inchs long. The tank
will be equipped with a collection line inlet, three openings for duplex pump vaults, and a return
line discharge inlet. Two of the three duplex pump vaults will have screened effluent pumps. The
pumps will be used to lift the incoming waste to the Advantex pods for treatment. The third
pump port will be sealed with a bolt down lid. This will allow for a future addition to the system
if it becomes necessary.

The normal liquid depth of the recirculation tank for the proposed 36 lot subdivision will be 5-
feet. this point is approximately equal to the average daily flow for the system. The low water
pump off float will be set at 2 ¥z feet from the bottom of the tank. The high water pump on float
will be set at the 6-foot depth of the tank. This will provide approximately 2,700 gallons of surge
storage. The emergency high water alarm will be placed at the 7-foot level which will provide
2,500 gallons of emergency storage prior to the alarm. At average daily flow It wll take 6 hours
to trigger this alarm. The total volume in the recirculation tank at the high emergency water
alarm will be approximately 15,000 gallons. At this point 5,000 gallons of storage will remain in
the tank and will allow for approximately 12 hours of emergency response.
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Advantex Pods

The Advantex Pod is a manufactured media bed that operates similar to a sand filter. Some of the
advantages of the Advantex Pods are listed as follows. The pods are pre assembled and arrive on
the jobsite ready for final installation. They have a fiberglass cloth media that has more surface
area than common granular material and the media is more uniform than naturally occurring
granular material. Because of the larger surface area. the manufacturer recommends a loading
rate of 25 gallons per day per square foot. Each pod has an effective treatment area of 100 square
feet, and are capable of treating 2500 gallons per day of flow. By dividing the loading rate into
the average daily flow it is shown that 4 Advantex pods will be required. The biological loading
rate provided by the manufacture is 8 pound per day. The biological loading form the proposed
system using Table | at a rate of 0.17 pounds per person per day yield a system loading of 23
pounds per day. When the system biological loading is divided by the suggested loading rate,
three Advantex pods are required. The governing factor will be the hydraulic loading of the
system and 4 Advanted pods are proposed. Using the manufactures loading rates, each Advantex
pod will be capable of treating 9 residential homes.

The pods will be dosed similar to a recirculating sand filter. The duplex pumps in the
recirculation tank will pass effluent through a distribution vaive and discharge via manifold
system located over the fiberglass media. Two of the four pods will be energized during
pumping. When the pumps rest the distribution valve will rotate to the next port in the
distribution valve and energize the other two pods during the next pump cycle. The effluent will
then pass over and through the fiberglass media for treatment.

The Advantex pods require an adequate supply of air for the system to function properly. A vent
system will be installed on the system to draw air through the system. The air that is drawn
through the system will be discharged through a carbon filter to eliminate any odors. .

Discharge

The flow from the Advantex pods will pass through a splitter weir. The splitter weir will allow
1/5 of the returning flow to be discharged and the remaining 4/5 of the returning flow will return
to the recirculation tank. The return line from the recirculation tank will have a tee. If the
recirculation tank would become full, the discharge would be combined with the discharge flow
from the slitter weir.

Due to the relative flat topography in the location of the treatment facility, the discharge will be
collected in a 1000-galion pump tank containing duplex effluent pumps. The pumps will
discharge through a force main to the nearest accessible discharge point. The owner were unable
to obtain access easements from the neighbor to the north which is the shortest distance to the
receiving tributary, They do have access to easements to the northeast which will discharge into
the same receiving stream. Because the discharge effluent will be pumped, a flow meter will be
installed on the discharge line to measure the quantity discharged by the system.
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Ownership & Operation

G&S Development are currently creating a continuing authority in accordance with 10 CSR 20-
06.010(3) (B). They intend to operate a utility service that will provide water and sewer service

to the residents of this subdivision. Copies will be provided as soon as they are received from
legal council.
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Reference:
1.) EPA Manual, Alternative Wastewater Collection Systems. EPA 625/1-91/024

2.) Small and Decentralized Wastewater Management Systems, Crites & Tchobanoglous,
McGraw-hill Published

3.) Missouri Code State Regulations 10CSR 20-8

4.) Arcom, Masterspec, AIA specification writing program.

5.) Orenco Systems Inc, manufacturers products and detailed drawings.
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Downstream Owner
Wattler William R.

34 Lakeside Dr
Robertsviile Mo 63072

Adjoining Owners

Thomas Thomas & Kathleen
2866 Meramec Terrace Rd.

Robertsville Mo. 63072

Guidorzi Deborah
501 old hwy 100
Villa Ridge, Mo 63089

Miller Thomas
176 Finney Lake Dr
Robertsville Mo 63072

Ruegg Donald & Patricia
P.O. Box 233
Robertsville Mo 63072

Stockton Trust
6304 Vermont Ave
St Louis Mo 63111

McCord Pamell
5028 Hwy N
Robertsville Mo 63072

Hart Chas & Mary
1301 Bergman Rd
Robertsville Mo. 63072

Helzer Sherry
4740 elder Rd.
Villa Ridge Mo. 63089

Hoffmann John
P.O Box 6826
Brentwood Mo. 63144

Smith Carolyn
P.O. box 304
Robertsville Mo 63072

Parcel No. 20 4 200 0 000 001000

205210 0000 014000
2052100007 0131400

Parcel No.

Parce! No.

Parcel No.

Parcel Na.

Parcel No.

Parcel No.

Parcel No.

Parcej No.

Parcel No.

See attached parcel maps Sections 20 & 21

204 200 0 008 007200

20 4 200 0 009 0607400

20 4 200 0 009 007500

20 4 200 6 000 008000

204 200 000 007100

204200 0 000 012000

205210 0 000 004000

2052100013 040600

2052100013 040500
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Missouri Department Of Natural Resources Project 1D Number

Gegological Survey and Resource Assessment Division 14803
P.O. Box 250
Rolla, Missouri 65402-0250 County
Phone - 573.368.2161 Fax-573.368.2111 :
E-mail - gspeg@mail.dnr.state. mo.us FRANKLIN
b4’ PR . g Y . . - oo e N N A A Y T Y
= 4% 7 {Geohydroldgit Evaluation of Liguid-Wakté Tréatmeént.Site - = 3

Project Capitol Hill Farms Quadrangle | ONEDELL
Location SE1/4,NE1/4,NE1/4 Section 20  Township 42 N Rarge 02 E

Additional Location information

Latitude 38 Deg 22 Min 15 Sec North Longitude  gg Deg 48 Min 59 Sec West

Jeff Snider

2801 W. Osage Street Pacific MO 63069
Réquéstor;

Norbert Wundertich

20 South Church Street Union MO 63084

Previous Reports D Not Applicable
Date

identification Number

Fiscal Year

[Other Information |

®) Mechanical treatment plant ) Animal ) Plans were submitted

2 Recirculating filter bed (& Human () Site was investigated by NRCS

{0 Earthen lagoon with discharge ] Procesé or industrial (O Soil or geotechnical data were

) Earthen holding basin 7) Leachate submitted

(" Land application ) Other waste type

) Other type of facility

- ) WWLF-SRF
{Date of Fleid Visit{11/2/2002 [Stream Cladsification { '@ Gaining (O Losing () No discharge
Overall-Geologle |  [Collapse Potential _ 2|  [Topography | [tandscdpe. Position |
Lithitatfons <%
(e) Not applicable )< a% () Broad uplands ) Floodplain

® slight O Slight (e 4% to B% ) Ridgetop 7Y Alluvial plain

O Moderate 7 Moderate ") B% to 15% (® Hillslope ') Terrace

" Severe ) Severe 0 > 15% "} Narrow ravine 1) Sinkhole

Ordovician-age Jefferson City Dolomite. Thin-bedded, gray to buff shaley dolomite.

Surficial Surflcial materials cansist of 10-15 feet of silty clay colluvium with moderate to low permeability.
Materléls




Preject 1D Number 14803 Page 2

[Refommaended Constructioh Procedures |

0 instaliation of clay pad  ‘_ Diversion of subsurface flow
) Compaction ) Artificial sealing

"' Rock excavation

"7V Limit excavation depth
[[Required Gedlogic Exploration |

| %= (Missourt Clean Water Commission - 10 CSR 20 - 8.200 Wastewater Treatment Punds) —I
[DéBitming Overburden Propbrties . |

D Partical size analysis ) Standard Proctor density ‘' Permeability coefficient for undisturbed sample

O Atterburg limits (C7 Overburden thickness " Permeability coeffictent for remolded sample

{Déteimine Hydrologic Conditions - |

C Groundwater slevation () Direction of groundwater flow 7Y 25-year flood level (! 100-year Hood level

[Na8iy Gevloght |

(O Before exploration () During construction _' After construction (' Not necessary

iDI;charge from the proposed mechanical treatment plant is to the north in Little Calvey Creek. The stream was i
idetermined to be galning.
|

#The uppermost bedrock is the Ordovician-age Jefferson City Dolomite. The unit is a thinly bedded, light gray to
'buff shaley dolomite. The bedrock is highly weathered and has high permeability near the surface, but low

|
i
:permeability and less weathering with depth. The surficial materials consist of 10-15 feet of silty clay colluvium '
ideposits. These materials exhibit moderate to low permeability.

|

fTr}_I_s site receives a slight overall geologic limitation rating.

This document is a praliminary report. It is not a permit. Additional data may be
required by the Department of Natural Resources prior to the issuance of a
permit. This report is valid only at the above location and becomes invalid one
year after the report date below

R‘gport By: Larry Pler_ce

CC Norbert Wunderlich; SLRO; WPCP
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DESIGN SUMMARY

Total Population to be Served

Average Daily Design Flow

Peak Flow

Average Daily BOD Loading

Average Daily TSS Loading

Septic tank storage volume
Detention time

Recirculating tank volume

Recirculating tank surge volume

Recirculating Sand Filter size

PE =133 ‘person

Df =9990 - gl
day

pF =27.75- 3 PF =39960 - &2
min day

BL=2264 b
day

S8 =26.6412

day
Each home will have a min. 1000 galion septic tank

3.5 days average per home
1 tank at 20,000 gal

2,729 gal

length of 37'-8"
diameter of 10'

The Advantex A-100 pods are assembled in the factory. They use spray nozzles for

distribution over a fiberglass blanket filter media. The media has approximately 5 times the
surface area of normal granular material and can be loaded at a rate of 25 gallons per square

foot. This system will require 4 Advantex pods.



Design for "Calvey Brook Estates”. Franklin County, Missouri
NE 1/4, NE 1/4, Section20 Township 42 N, Range 2E

Job No. 3797

Calvey Brook Estaes is a proposed 36 lot residential subdivision located in Franklin County,
Missouri. The owners are currently looking at purchasing a tract of ground which could be

sewered by the proposed system. An additional 8 lot are anticipated. The total number of
residential lots to the system will be 44

Persons per Unit

Design Housing person = | Population Served
No. Res. Houseing RES =36  Pu = 3.7-person PS RES-Pu  PS =1332
Desing Population EquivalentPE - PS PE = 133.2 person

Design flow per person df =75-— 82

10 CSR 20.8 Table 1 Residential
( day-person)

Design flow is the product of the design population and the flow per person

3
Desgin Average Daily Flow Df =PE-df Df=1335.47 A Dr-9999.82 Df =6.94 -5‘:—'
day day min

Design Peaking Factor of 4 PF =4.Df

Peak Flow PF =27.75-2
min

Peak Hour Volume PH =PF-60-min  PH =222.58-f° PH = 1665 -gal

Biological loading and Solids loading

Bod loading Bod =0.17——2 10 CSR 20.8 Table 1 Residential
{ day-person)
BL -Bod-PE BL =22.64 Ll
day
Total Suspended Solids  TSS =0.20- b___
( day-person)
SS - TSS-PE b

5§ =26.64-——

ay
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Proposed Media Bed, Advantex Treatment Ax 100, Fiberglass media.
Application Area of the Advantex Treatment Pod Aa = 100-&°

Advantex Media Loading Rate from the manufacturer

| Hydraulic Loading Rate per Pod AML = 25-—-5?1—
j (R)day
Biological Loading Rate per Pod ABL sd'—"
ay

Required Number of Pods Based on Design Hydraulic Loading

Rhyd - A‘::L Rhyd = 399.6- ft* Required Treatment Area

Number of Pods  Npod =K% Npog=4 Pods Use This Value
Required Number of Pods Based on Organic Loading

Rorg - BL Rorg =2.83  Pods
ABL

Total number of pods based on the larger of the hydraulic or organic loading. Hydraulic loading is the
governing factor.
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Project: Capital Hill Farms

Project No.: 3797 Design of the Recirculating Tank

Average daily flow ~ ADF - 9990- dga’
ay

Peaking Factor PF =4

Peak Flow Rate PFR =PF-ADF  PFR =39960 ,j_al
ay

Provide an addition % of the average daily flow for equilazation volume Ev = ADF-20-%
Ev = 1998 -8
day

Total Volume provided in the recirculation tank TV = ADF - Ev TV =11988 - §a|
ay

The for possible future expansion of the proposed subdivision developer intends to use a 20.000
galion manufactured fibergtass tank

Required Volume of the tank to be used  Rv -=20000-gal

Volume of horizontal Cylinder at any depth

Radius of cylinder

r =5-ft
Lenght of cylinder L =2767f
Height of liquid in cylinder bz i0-f

Volume in cylinder

Ve =L ?rz-acosi r-h Si-ia2rh- h2-(r- hy-
- Lor
Ve = 16256.64 gal
Volume of Sphere at any depth
Radius of Sphere rs = 5-ft
Height of liquid in sphere hs =10-f
Volume in Sphere Vs -(zhs™rs) - Zohs? Vs =3916.79 -gal
.3
Teotal Volume in the tank TV =Ve~ Vs TV =20173 -gal

Recirculation Tank 1



Liguid depth in tank at Average Daily Flow

Height of Liquid Hl =4.965-fi

Volume of horizontal Cylinder at any depth

Radius of cylinder
Lenght of cylinder
Height of liquid in cylinder

Volume in cylinder

Volume of Sphere at any depth

Radius of Sphere
Height of liquid in sphere

Volume in Sphere

Storage Depth of Average Daijly Flow

gai

day

ADF =9990-

r=35-ft
L=27671
h =Hi

Ve L. r-acos r-h —. 2.rh-hA(r-h)
. r

V¢ =38055.88 -gal

rs - 5-ft
hs = Hi

Vs =(mwhs’rs) - g-he Vs =1937.83 -gal

| Total Volume in the tank at average daily flow TVa =Vc—-Vs  TVa=9994 gal

SD <hs SD =496

Recirculation Tank 2



Minirnum liguid depth in tank shall be 2 feet or 20% of the average daily flow

Min liquid depth  MLD =20-%-ADF-1-day MLD = 1998 -gal Use 2 feet

Depth of Liquid DI =2.5ft

Volume of horizontatl Cylinder at any depth

Radius of cylinder

r=5ft
Lenght of cylinder L=2767f
Meight of liquid in cylinder h =DI
Volume in cylinder Ve L. feacos 0. _ . 2.¢h- h3(r- h)
r

Ve =3178.19 "gal

Volume of Sphere at any depth

Radius of Sphere rs=5ft

Height of liquid in sphere hs =DI

Volume in Sphere Vs = (zhs™rs) - ;‘ b’ Vs=612"gal
Total Volume in the tank at low water TVl =Ve-Vs  TVI=3790-gal
Liquid Depth in the tank at low water Ld =hs Ld=2.5f

Recirculation Tank 3




Emergency Pump On Elevation Hwe

Volume of horizontal Cylinder at any depth

Radius of cylinder
Lenght of cylinder
Height of liquid in cylinger

Volume in cylinder

Volume of Sphere at any depth

Radius of Sphere

Height of liquid in sphere

Volume in Sphere

Total Volume in the tank
at high water level

=6-f

r=5ft
L=2767f
h =Hwe

- r-h ,
Ve =L reacos — - 2
r

Ve =10184.3 *gal

s =51

hs = Hwe

Vs = (rhs™rs) - '%-hé Vs = 2538.08 -gal
TVe “Ve - Vs TVe=12722"gal

All influent tines shatl be turned down and discharge below the normail operating water level

to prevent hydrogen sulfided oder problems.

Provide an addition % of the average daily flow for equilazation volume

or surge volume

Surge Vouime Provided

SVP =TVe-TVa

Ev-day = 1998 gal

SVP =2729gal

Recirculation Tank 4



High Water Alarm Elevation Hwa =7-fi

Volume of horizontal Cylinder at any depth

Radius of cylinder f=5ef

Lenght of cylinder L=2767f

Height of liquid in cylinder h =Hwa

Volume in cylinder Ve " L- r-acos rho 2rh - WA (r- h), ‘

Ve =12154.83 -gal

Volume of Sphere at any depth

Radius of Sphere rs=5ft
Height of liquid in sphere hs =Hwa
Volume in Sphere Vs = (zhstrs) - 'é‘-hs3 Vs =3070.76 "gal

Total Volume in the tank

. TVh V¢ -V = 15226 *gal
at high water level ' ¢ s TVh=15 &

Volume betwean emergency on and high water alarm VEHW =TVh- TVe
VEHW =2503.22 *gal

Average Daily Flow Rate  ADF =694+

min
. . VEHW
Time Between Emergency Pump on and High Water Alarm T - ADF
T=6.01"hr

Recirculation Tank 5



Flow in 4" pipe at peak flow

Manning's Equation for Uniform Flow
in a Circular Pipe

Input Quantities

Dlameter: £.300¢ in

Manning's n: ¢.0100

Slope: 0.5000 %

Tlow Rate: 36.0000C gpm
Calculated Velocity: 1.9%9612 ft/s
Calculated Depth: 1.9016 in

Calculared Quantities

Area 0Of Flow: 0.0409 s£
Wetted Perimeter: 6.0863 in
Hydraulic Radius: 0.9677 in
d/D Ratio: G.4754 parts
Velocicy Head: 0.0597 t
Critical Depth: 1.8880 in
Full Capacity: 0.1748 cfs
Max Capacity: 0.1880 «cfs

HHCalec, Version 7.0s
Eagle Point, 4131 WestMark Drive, Dubuque, I3, 52002, 1-800-678-6565



04/17/

03
4" pipe full diameter flow
Manning's Equation for Uniform Flow
in a Circular Pipe
Input Quantities
Diameter: 4.0000 in
Manning's n: 0.0100
Slope: 0.5000 %
Calculated Flow Rate: 78.4495 gpm
Calculated Velocity: 2.0030 ft/s
Calculated Depth: 4.0000 in
Calculated Quantities
Area Of Flow: 0.0873 st
Wetted Perimeter: 12.5664 in
Hydraulic Radius: 1.0000 in
d/D Ratio: 1.0000 parts
Velccity Head: 0.0623 ft
Critical Depth: 2.8320 in
Full Capacity: 0.1748 cfs
Max Capacity: 0.1880 cfs

HHCalg, Versicn 7.0s
Eagle Point, 4131 WestMark Drive, Dubuque, IA, 52002, 1-800-678-6
565

[
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Pump Selection for a AX100 System

Prepared for you by:  Cody Vigil

Input Parameters

Number of Nozzles per Pod 32
Pod Inlet Pressure|  4.2|psi
Pods per Zone 1
Distributing Valve Model 6402
Lift to Manifold 21 {test
Transport Length 50 Teet
Transport Pipe Class/Schedule 40
Transpart Line Size 2linches
Discharge Assembly Size Zinches
Flow Meter Nonelinches
Add-On Friction Losses Qlfeet
Calculation
Flow Rate per Nozzle 1.64[gpm M
Number of Nozzles per Cell] 64 =
Total Flow Rate per Zone 52.5|gpm m
Frictional Head Losses b
Head Loss through Distributing Valve ¥5.84feet =
Head Loss in Transport Pipel 2.2|fcet, m
Head Loss through Discharge 5.5)feet [
Head toss through Flow Meter 0.0|feet m
Add-0n Friction Losses 0.0ffeet m
-
Size Pump
B Design Flow Rate 52.5|gpm

Total Dynamie Head 54.2 |00t

160

150

140

130

120

100

70

CF,

. |
= Effluent Pumps |
] P50 Series
Jrﬁ 1/2hp to 1-1/2hp [
- N m

~~ N
~{ \
. M 7N\
> N\
. L~ /Jff /M
- ﬂ TN
S
|

Not Discharge, gpm

70



Total Dynamic Head, TDH

Total Dynamic Head, TDH

Yt 112 Hp
. Singie Phase, 60 Hertz
ZX0 Volt

/ Curve pcla

Az

e ferrgenes praasd

"

\w. femed 1m
LIapm @

Net Discharge, GPM ‘-]OITDH

| Effliuéni Puzm;ps .
Yito 112 ]
Singfe Phas Ttz

PWEBH 1.

N T

stPage7 . i !

R
i

Net Discharge, GPM

Orenco Systems*
incorporated

814 AIRWAY AVENUE
SUTHERLIN, OREGON

97479-3012

TELEPHONE.

I541} 259-2449

FACSIMILE:
541) 459-2082

24% G0




DISCHARGE. PumpP HEAO L1oss

highest elevation 553.5
lowest elevation 549.5
length 830 in feet
c 135 constant
Dia of pipe 2 ininches
Is 1 only
Q headloss per frictional static total
gpm /1100 headloss headloss headloss
10 0.29 1.829 4 5.83
15 0.61 3.873 ) 7.87 |
20 1.05 6.594 4 10.59
25 158 3.964 4 13.96
30 2.22 13.961 4 17.96
35 2.95 18.568 4 2257
40 " 3.77 23.771 4 27.77
45 469 29.558 4 33.56
50 5.70 35.919 4 39.02
55 6.80 42.846 4 46.85
60 7.99 50,329 4 " 54.33
65 5.26 58.361 4 62.26
70 10.62 66.937 4 70.04
75 12.07 76.050 4 80.05
80wl 13.60 85,694 4 89.69
85 )% 1529 95865 4 99.86
90 16.91 106.557 4 110.56
95 18.69 117.767 4 121.77
100 20.55 129.489 4 133.49
105 22.50 141.721 4 14572
110 24.52 154.458 ) 158.46
115 26.62 167.697 4 171.70
120 28.80 181.434 4 185.43
125 31.06 195.667 4 199.67
130 33.40 210.392 4 214.39
135 3581 225.607 4 229.61
140 38.30 241.308 4 245 31
145 4087 257.493 4 261.49
150 43,52 274.159 4 27816
155 46.24 251,305 4 265 31
160 49.04 308.627 4 312.93
165 51.01 327.024 4 331.02
170 5486 345,593 4 349.59
175 57.88 364632 4 368.63
780 60.97 384.139 4 388.14
185 6414 404112 4 308.11




System Material

Specifications

Throughout this document you will find the term “or approved equal”. For this

project this term “approved equal” shall mean equal in the judgement of the -
engineer.

Should the bidder seek approval of a product other than the brand or brands
named in the specifications, it shall furnish written evidence that such product
conforms in all respects to the specified requirements, and that it has been used
successfully elsewhere under similar conditions. Where the specified requirements
involve conformance to recognized codes or standards the bidder shall furnish
evidence of such conformance in the form of test or inspection reports, prepared by
a recognized agency, and bearing an authorized signature.

Manufacturer’s standard data and catalog cut sheets will not be considered
sufficient in themselves, and the engineer will not be responsible for seeking further
data from the manufacturer, or for otherwise researching the product. Failure to
provide complete data will be cause for rejection of the product. The submission
shall include any impacts that could be expected from the alternative product and
shall also indicate any product that would require a license or royalty, the actual
fees, and a note that these fees would be handled by the bidder.

A. PRIMARY AND SECONDARY TANKS
1. General: .
The manufacturer shall provide the structural design and certification to th
engineer for review. The design shall be in accordance with accepted
engineering practice. Precast concrete or fiberglass tanks shall have been
designed by a registered engineer and approved by state or local regulatory
agencies, or authorities.

a. loading Critena:

o There shall be 140 pef for minimum weight of saturated
backfill, or 127 pcf for unsaturated backfill (500 psf
minimuimy).

» Minimum lateral loading shall be 62.4 pcf. Lateral loading
shall be determined from ground surface.

o The tank shall also support a concentrated wheel load of 2300
ibs.
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There are four (4) Typical loading conditions that shouid be analyzed:
1. 4 ft. Bury + Full Exterior Hydrostatic Load

2. 4 fi. Bury + Full Exterior Hydrostatic Load + 2500 1b. Wheel
Load.

3. 1 ft. Bury + 2500 tb. Wheel Load.
4. Tank Full, Interior Hydrostatic Load and Unsupported by Soil.

Load Case 4 represents the tank full of liquid at 62.4 lbs/cu.ft. This
condition addresses seam and haunch stress-strain relationships that
occur during watertightness testing, as well as poor soil bedding
conditions that provide inadequate support.

Tanks requiring deep burial (>48") or subject to truck or heavy traffic
loading require special consideration. (A minimum soil cover of 12
inches shail be used, unless specified otherwise by manufacturer.)

All tanks shall be structurally sound and watertight and shall be
guaranteed in writing by the tank manufacturer for a period of two
years from the date of final acceptance. Manufacturer's signed
guarantee shall accompany bids. The tank guarantee/warranty shall be
furnished at the time of submittal. Tank warranty shall not have a
limited liability in regards to replacement cost of the tanks. The septic
tank shall be capable of withstanding long-term hydrostatic loading, in
addition to the soil loading, due to a water table maintained at ground
surface.

Tanks shall be manufactured and furnished with a minimum access
opening of 20 inches in diameter and of the configuration shown on
the manufacturer’s drawings. Modification of completed tanks will
not be permitted.

Inlet plumbing shall include an inlet tee which penetrates 18 inches
into the liquid from the inlet flow line. (The depth may vary depending
on the tank’s height; in all cases, though, the inlet shouid extend to a
level below the bottom of the maximum scum depth.) The inlet
plumbing shali allow for natural ventilation back through the building
sewer and vent stack.

Tanks shall be capable of successfully withstanding an aboveground
static hydraulic test and shall be individually tested.

Tanks shall be instalied in strict accordance with the manufacturer's
recommended instaliation instructions.

1. Concrete Tanks:

a.

Walls, bottom and top of reinforced concrete tanks shall be designed
across the shortest dimension using one-way slab analysis. Stresses in
each face of monolithicaily constructed tanks may be determined by
analyzing the tank cross-section as a continuous fixed frame.
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b. The walls and bottom slab shall be poured monolithically

C.

Reinforcing steel shall be ASTM A-6135 Grade 60, FY = 60,000 psi.
Details and placement shail be in accordance with ACI 315 and ACI
318.

Concrete shall be ready-mix with cement conforming to ASTM CI50,
Type 1L. It shall have a cement content of not less than six (6) sacks
per cubic yard and maximum aggregate size of 3/4-inch.
Water/cement ratio shall be kept low (0.35+), and concrete shall
achieve 2 minimum compressive strength of 4000 psi in 28 days. The
Contractor shall submit a concrete mix design to the Engineer for
review and approval. Three (3) concrete sample cylinders shall be
taken and tested until the manufacturer and Engineer are satisfied that
the minimum compression strength is being obtained. To ensure
compliance, the manufacturer shall then make and set three (3) sample
cylinders for a minimum of 20% of the remaining tanks at the
discretion of the Engineer. If the minimum compressive strength is
not being obtained, the manufacturer shall be required to make the test
sample cylinders for each tank manufactured. Calcium chloride will
not be allowed in the mix design. The cost of testing cylinders shall be
the tank manufacturer's responsibility.

Tanks may be protected by applying a heavy cement-base waterproof
coating (Thoroseal® or equal), on both inside and outside surfaces, in
compliance with Council of American Building Officials (CABQ)
report #NRB-168; 6181, however, the tank should be watertight
without the addition of seal coatings.

Tanks shall not be moved from the manufacturing site to the job site
until the tank has cured for seven (7) days or has reached two-thirds of
the design strength.

Tanks shall be manufactured and furnished with access openings of the
size and configuration necessary to accommodate individual packaged
pump systems. For 24-inch diameter access risers, the tank
manufacturer shall cast in place a flanged tank adapter to facilitate the
bonding of a 24-inch diameter access riser. The flanged tank adapter
shall be made of 1/4” thick ABS and shall have an outside diameter of
27 inches and an inside diameter of 22-3/4 inches. The flanged
adapter shall be Orenco Systems®, Inc. Model PRTA24 or engineered
approved equal. The adapter must have an overall height of no less
than 3 inches to allow 1-1/2” exposed for sufficient bonding area once
the adapter is installed in the tank. For 21 and 30-inch diameter access
risers, either a grooved tank adapter plate (Model RRFTA or
RRFTA30) or a flanged tank adapter (Model FRTA30) may be
installed in the tank. The adapter shall be manufactured of fiberglass
or ABS and shall accommodate a 21 or 30-inch diameter access riser.

The septic tank and the top slab shall be sealed with a preformed
flexible plastic gasket. The flexible piastic gasket shall be equal to the
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flexible buty! resin sealant congeal CS-102 or CS-202 as manufactured
by Concrete Sealants, Inc. of New Carlisle, Ohio, and shall conform to
federal specification SS-S-00210(2i0A) and AASHTO M-198. A
mechanical fastening method shall be used if the seasonal groundwater
level may reach the top slab seam of the tank.

i. In order to demonstrate watertightness, tanks shall be tested twice
prior to acceptance. Inlets to the septic tank will be watertight pipe

seal Cast-A-Seal™ (Manufactured by Press-Seal Gasket Corporation)
or equal or engineer approved equal. Each tank shall be tested at the
factory, prior to shipping, by filling with water to the soffit and letting
stand. After 24 hours, the tank shall be refilled to the soffit and the
exfiltration rate shall be determined by measuring the water loss
during the next two (2) hours. Any leakage shall be cause for
rejection. After installation is completed, each tank shall be filled with
water to a point two (2) inches into the access riser and retested as
previously described (the field test period may be reduced to not less
than two (2) hours). Backfill of a depth equal to the water height in
the riser must be in place over the tank to prevent damage due to
hydrostatic uplift. No tank will be accepted if there is any leakage
over the two (2) hour period.

2. Fiberglass Tanks:
a. Method of Calculations:

1. Fiberglass tanks shall be analyzed using finite element analysis
for buried structures.
2. Calculations shall address the following:
¢ strength with a minimum safety factor of 2.5
¢ buckling with a minimum safety factor of 2.5
» deflection of 5% of the tank diameter, based on service
load (including long-term deflection lag)
* buoyancy
3. Performance testing

Material Properties and Laminates

The laminates considered in this analysis shall be of general-purpose
ortho-polyester resin with E-type fiberglass reinforcement or higher
grade. The thicknesses for different regions of the tanks shall be
described and shown in shop drawings for each individual tank.

Typical primary strength properties are listed below:

Tensile Modulus (psi) 1.000.000
Ultimate Tensile strength (psi) 10,000
Ultimate Compressive strength {psi) 21,000
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Ultimate Flexural strength (psi) 18.000
Ultima_te Shear In-Plane (psi) 7,800

. In lieu of calculations for fiberglass tanks. the supplier may elect in-
situ performance testing.

. In-situ testing of each tank model shall include use of strain gauge and
deflection gauge. The tank will be subjected to external forces equal
to twice the actual load.

. Maximum initial deflection based on test loading shall not exceed 3%
of the tank diameter.

Performance testing will be evaluated by a Registered Professional
Engineer (P.E.). The Engineer will have the sole responsibility to
determine the maximum external loading on any of the tank models.
The tank shall be constructed with a glass fiber and resin content
specified by the manufacturer and with no exposed glass fibers. Any
metal part shall be 300 series stainless steel.

. Inspections may be made by the engineer in the supplier’s vard, within
the plant, upon delivery and again after installation. The minimum
wall thickness shall be 3/16-inch. If the wall thickness is suspected to
be less than 3/16-inch or if delamination is suspected within any
portion of the tank, the engineer may drill a 1/4-inch diameter hole
through the tank wall for inspection purposes. If the required
minimum 3/16-inch thickness is not found, repair if feasible shall be
the responsibility of the contractor. If repair is judged not feasible, the
tank shall be rejected. If twenty percent (20%) or more of the tanks
are rejected for any of the aforementioned reasons, each tank under
this bid will become suspect of substandard quality and subject to
rejection by the engineer. If the required minimum 3/16-inch
thickness is found and no delamination is present, the repair of the
inspection holes shall be the responsibility of the engineer.

. The minimum tank weight shall be specified by the manufacturer’s
engineer (i.e., 350 lbs for 1000 gallon tanks ...400 lbs for 1500 gallen
tanks +).

Holes spectfied for the tank shall be provided by the manufacturer.
Resin shall be properly applied to all cut or ground edges so that no
glass fibers are exposed and all voids are filled.

Orenco Systems®, inc. EPDM gaskets, or approved equal, shall be
used at the inlet to join the tank wall and the inlet piping. ABS or
Schedule 40 PVC pipe and fittings shall be used at the inlets.

. Inlet plumbing shall include an inlet tee that penetrates 18-inches into
the liquid from the inlet flow line. (The depth may vary depending on
the tank’s height; in all cases, though, the inilet should extend to a level
below the bottom of the maximum scum depth). The iniet plumbing
shall allow for natural ventilation back through the building sewer and
vent stack.

Water testing shall be performed on each tank and shall be witnessed
by the engineer. Every tank shall be assembled by the manufacturer
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and filled with water to the brim of the access opening for a minimum
of two (2) hours. The tank shall show no leakage from section seams,
pin-holes or other imperfections. Any leakage is cause for rejection.

m. When leakage occurs, if the tank is not rejected by the engineer, an
additional water test shall be made on the tank after repairs have been
completed, upon request by the engineer. The manufacturer shall be
responsible for making all corrective measures in production or
assembly necessary to ensure a completely watertight tank.

n. After instailation of tank with riser is compieted, each tank shall be
filled with water to a point two (2) inches into the access riser and the
water loss measured after a two-hour period. Every tank test shall be
witnessed by the engineer. Any leakage shall be cause for rejection.
Backfill of a depth equal to the water height in the riser must be in
place over the tank to prevent damage due to hydrostatic uplift.

o. Each tank shall be marked in the upper most surface above or near the
outlet and include a permit number or identification number, weight of
tank, type of tank, and date of manufacture.

p. Installation shall be in accordance with the manufacturer’s
recommendations, or as shown on the Contract Plans, whichever is
more stringent; no varnations.

B. SEPTIC TANK EFFLUENT FILTER ASSEMBLY:

All filter systems shall be supplied by a reputable manufacturer with at least five
vears of experience mn supplying equipment for effluent sewers. Effluent filters
shall prevent particles larger than 1/8-inch in diameter from leaving the tank.
Effluent filters shall have a solid bottomm or deflecting device that prevents
vertically rising solids from reaching the filtering surface area during ebullition
(sludge bulking).

1.

Risers:

Risers shall be required for access to internal vaults and access into the septic
tanks for septage pumping. All risers shall be constructed watertight. The
risers shall be attached to the tanks such that a watertight seal is provided.
Risers shall extend three inches (3”) above original grade to allow for
settlement and to ensure positive drainage away from the access. Rusers for
inspection ports shall be a minimum of 18 inches in nominal diameter, Risers
containing pumping assemblies or electrical splice boxes shall be a minimum
of 24 inches in diameter and shall be of sufficient diameter to allow removal
of internal vaults without removing splice boxes, etc. Risers shall be a
minimum of 30inches in nominal diameter when the depth of bury is 36
inches or greater. All other risers shall be 2 minimum of 24 inches in nominal
diameter and shall vary in height depending on the depth of bury on the
various tanks. Adhesive required to adhere the PVC or fiberglass risers to
either fiberglass or ABS tank adapter shall be either a two-part epoxy, Model
MA320 or approved equal, or a single component adhesive Model ADH100
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4.

or approved equal. To ensure product compatibility, risers, lids, and
attachment components shall be supplied by a single manufacturer.

Inlet and Cleanout Risers:

Risers shall be ribbed PVC as manufactured by Orenco Systems®, Inc. or
approved equal. The matenal shall be PVC as per ASTM D-1784 and tested
in accordance with AASHTO M304M-89. The risers shall be constructed of
non-corrosive material and designed to be buried in soil. Risers shal] have a
minimum stiffness of 10 psi, when tested according to ASTM D2412. Risers
shall be capable of withstanding a truck wheel load (36 square inches) of 2500
pounds for 60 minutes with a maximum vertical deflection of 1/2-inch. Risers
shall extend to 3 inches above the ground surface to allow for settlement and
shall have a minimum nominal diameter of 24 inches. See section 3 below for
adhesive requirements.

QOutlet Risers:

Qutlet risers shall be ribbed PVC as manufactured by Orenco Systems, Inc. or
engineer-approved equal. The material shall be PVC as per ASTM D-1784
and tested in accordance with AASHTO M304M-89. The risers shall be
constructed of non-corrosive material and designed to be buried in soil.
Risers shall have a minimum stiffness of 10 psi, when tested according to
ASTM D2412. Risers shall be capable of withstanding a truck wheel load (36
square inches) of 2500 pounds for 60 minutes with a maximum vertical
deflection of 1/2-inch. Risers shall be at least 12 inches high, and shall be
factory-equipped with the following:

» Adhesive: When bonding to concrete or fiberglass grooves, a two-part
epoXy, one pint required per 18-inch or 24-inch diameter riser and one
quart required per 30-inch diameter riser, Model ADHPI0 or
ADHQI10, or approved equal shall be used. When bonding to a
flanged riser tank adapter, either a two-part epoxy, Model MA320 or
approved equal, or a single component adhesive Model ADHI100 or
approved equal shall be used.

Riser-To-Tank Attachment:

Risers shall be attached to tanks with one of the following attachment
systems, or® approved equal: (1) Orenco Systems®, Inc. Model RUBDKIT _
attachment kit; (2) Orenco Systems, Inc. Model PRTA24 tank adapter used
with Model PRTA24BDKIT bolt down kit. and Model MA320 or ADH100
adhesives; (3) Orenco Systems, Inc. Model RRFTA tank adapter used with
Model RRFTABDKIT bolt down kit and Model ADHP10 adhesive; (4)
Orenco Systems, Inc. Model FRTA30 tank adapter used with Model
FRTA30BDKIT bolt down kit and Model ADH100 adhesive. All attachment
components shall be constructed of waterproof, non-corrosive materials, such
as PVC, ABS, fiberglass, or stainless steel. Adhesives and sealants shall be
waterproof. corrosion resistant and approved for the intended application. The
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riser-to-tank connection shall be watertight and structurally sound. The riser-
to-tank connection shall be capable of withstanding a vertical uplift of 5000
pounds to prevent riser separation due to tank settlement, frost heave, or
accidental vehicle traffic over the tank.

. Lids:

One lid shall be furnished with each access riser. Lids shall be Orenco
Systems, Inc. Model FL24-4B, FL30G or engineer-approved equal, as
appropriate, fiberglass with green non-skid finish, and provided with stainless
steel bolts, and wrench. Manufacturer shall provide evidence that lids have
been used successfully in continuous field service for a minimum of five years
to demonstrate long-term integrity and suitability for the application. Lids
shall be waterproof, corrosion resistant and UV resistant. Lids shall be flat,
with no noticeable upward dome. A crown or dome of no more than 1/8-inch
is allowable. Lids shall not allow water to pond on them. Lids shall have a
green non-skid finish. Self-lubricating plastics, such as polyethylene, shall
not be considered non-skid without addition of a non-skid coating. Lids shall
form a watertight seal with the top of riser. Lids shall be capable of
withstanding a truck wheel load (36 square inches) of 2500 pounds for 60
minutes with a maximum vertical deflection of 1-1/2-inch. Lids shall be
provided with tamper-resistant stainless steel fasteners and a tool for fastener
removal. Tamper-resistant fasteners include recessed drives, such as hex,
Torx, and square. Fasteners that can be removed with common screwdrivers,
such as slotted and Phillips, or fasteners that can be removed with standard
tools, such as pliers or crescent wrenches, are not considered tamper-resistant.

To prevent a tripping hazard, fasteners shall not extend above the surface of
the lid.

Optional Components

a. Traffic bearing lid: The traffic bearing lid shall be a cast iron frame
and cover, which will fit over a standard lid. The cover shall have the
word SEWER cast into it.

b. Rigid closed-cell foam insulation of 2-inch thickness shall be
mechanically attached to the underside of the lid. All fasteners shall
be made of corrosion resistant stainless steel. The insulation shall
have an R-value of no less than 10 per 2-inch increment.

. Riser Installation:

Riser installation shall be accomplished according to the manufacturer's
instructions.

. Biotube® Effluent Filter

Orenco Systems®, Inc. Model FT0854-36, FT1254-36 or FT1554-36, Biotube
Effluent Filter or approved equal, installed in conformance with the engineer’s
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plans. The filter shall have a minimum effective screen area of no less than
15.8 square feet. The Biotube Effluent Vault shall consist of either an 8, 12,
or 15-inch diameter, 54-inch deep PVC vault with eight (8) 1-3/8 inch
diameter holes evenly spaced around the perimeter, located 22 inches from the
base of the filter vault. The Biotube cartridge shall be made with 1/8-inch
mesh polypropylene and with a solid base (1o prevent solids from entering
through the bottom during ebullition). The Biotube cartridge shall be housed
inside the PVC vault.

C. PRIMARY SEPTIC TANK EFFLUENT PUMPING ASSEMBLY:

All pumping systems shall be supplied by a reputable manufacturer with at least
five years of experience in supplying equipment for effluent sewers. References
must be available on request from the engineer. Systems shall be Orenco
Systems, Inc. High-Head Pumping Assemblies or approved equal, composed of:

1.

Risers:

Risers shall be required for access to internal vaults and access into the septic
tanks for septage pumping. All risers shall be constructed watertight. The
risers shall be attached to the tanks such that a watertight seal is provided.
Risers shall extend three inches (3”) above original grade to allow for
settlement and to ensure positive drainage away from the access. Risers for
inspection ports shall be a minimum of 18 inches in nominal diameter. Risers
containing pumping assemblies or electrical splice boxes shall be a minimum
of 24 inches in diameter and shall be of sufficient diameter to allow removal
of internal vaults without removing splice boxes, etc. Risers shall be a
minimum of 30 inches in nominal diameter when the depth of bury is 36
inches or greater. All other risers shall be a minimum of 24 inches in nominal
diameter and shail vary in height depending on the depth of bury on the
various tanks. Adhesive required to adhere the PVC or fiberglass risers to
either fiberglass or ABS tank adapter shall be either a two-part epoxy, Model
MA320 or approved equal, or a single component adhestve Model ADH100
or approved equal. To ensure product compatibility, risers, lids, and
attachment components shall be supplied by a single manufacturer.

Inlet and Cleanout Risers:

Risers shall be ribbed PVC as manufactured by Orenco Systems®, Inc. or
approved equal. The material shall be PVC as per ASTM D-1784 and tested
in accordance with AASHTO M304M-89. The risers shall be constructed of
non-corrosive material and designed to be buried in soil. Risers shall have a
minimum stiffness of 10 psi, when tested according to ASTM D2412. Risers
shall be capable of withstanding a truck wheel load (36 square inches) of 2500
pounds for 60 minutes with a maximum vertical deflection of 1/2-inch. Risers
shall extend to two inches above the ground surface to allow for settlement
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and shall have a minimum nominal diameter of 18-inches. See section 3b
below for adhesive requirements.

. QOutlet Risers:

Qutlet risers shall be nibbed PVC as manufactured by Orenco Systems, Inc. or
engineer-approved equal. The material shall be PVC as per ASTM D-1784
and tested in accordance with AASHTO M304M-89. The risers shall be
constructed of non-corrosive material and designed to be buried in soil.
Risers shail have a minimum stiffness of 10 psi, when tested according to
ASTM D2412. Risers shall be capable of withstanding a truck wheel load (36
square inches) of 2500 pounds for 60 minutes with a maximum vertical
deflection of 1/2-inch. Risers shall be at least 12 inches high, and shall be
factory-equipped with the following:

a. Electrical and Discharge Grommets: EPDM grommets shall be
installed by the manufacturer for discharge piping, vent piping, and/or
the electrical conduit to assure a watertight seal. The grommets shall
be installed at the factory by the manufacturer of the access risers.

b. Adhesive: When bonding to concrete or fiberglass grooves, a two-part
epoxy, one pint required per 18-inch or 24-inch diameter riser and one
guart required per 30-inch diameter riser, Model ADHPIO or
ADHQI10, or approved equal shall be used. When bonding to a
flanged riser tank adapter, either a two-part epoxy, Model MA320 or
equal, or a single component adhesive Model ADH100 or approved
equal shall be used.

. Lids:

One lid shall be furnished with each access riser. Lids shall be Orenco
Systems®, Inc. Model FL24-4B, FL30G or engineer-approved equal, as
appropriate, fiberglass with green non-skid finish, and provided with stainless
steel bolts, and wrench. Manufacturer shall provide evidence that lids have
been used successfully in continuous field service for a minimum of five years
to demonstrate long-term integrity and suitability for the application. Lids
shall be waterproof, corrosion resistant and UV resistant. Lids shall be flat,
with no noticeable upward dome. A crown or dome of no more than 1/8-inch
is allowable. Lids shall not allow water to pond on them. Lids shall have a
green non-skid finish. Self-lubricating plastics, such as polyethylene, shall
not be considered non-skid without addition of a non-skid coating. Lids shall
form a watertight seal with the top of rser. Lids shall be capable of
withstanding a truck wheel load (36 square inches) of 2500 pounds for 60
minutes with a maximum vertical deflection of 1-1/2-inch. Lids shall be
provided with tamper-resistant stainless steel fasteners and a tool for fastener
removal. Tamper-resistant fasteners include recessed drives, such as hex,
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Torx. and square. Fasteners that can be removed with common screwdrivers,
such as slotted and Phillips, or fasteners that can be removed with standard
tools, such as pliers or crescent wrenches, are not considered tamper-resistant.
To prevent a tripping hazard, fasteners shall not extend above the surface of
the lid.

Optional Components

a. Traffic bearing lid: The traffic bearing lid shall be a cast iron frame
and cover, which will fit over a standard lid. The cover shall have the
word SEWER cast into it.

b. Rigid closed-cell foam insulation of 2-inch thickness shall be
mechanically attached to the underside of the lid. All fasteners shall
be made of corrosion resistant stainiess steel. The insulation shall
have an R-value of no less than 10 per 2-inch increment,

. Riser Installation:

Riser installation shall be accomplished according to the manufacturer's
instructions.

. Pump Vaults:

Orenco Systems, Inc. Model PVU Series, Universal Biotube® Pump Vault or
engineer-approved equal, installed in conformance with the engineer’s plans.
The filter shall have a minimum efifective screen area of no less than 20.6
square feet The Biotube Pump Vault shall consist of a 12-inch diameter
HDPE vault with eight (8) 2-inch diameter holes evenly spaced around the
perimeter, located appropriately to allow for maximum sludge and scum
accumulation before requiring pumping (approximately 70% of minimum
liquid level). Housed inside the polyethylene vault shall be the Biotube®
assembly consisting of 1/8-inch mesh polypropylene tubes. Attached to the
vault is a flow inducer to accept one or two high-head effluent pumps.

. Discharge Hose and Valve Assembly:

Orenco Systems®, Inc. Model HV125BC, HV150BC or HV200BC, 1.25-inch,
1.50-inch or 2-inch diameter, 150 psi PVC ball valve, 150 psi PVC check
valve, PVC flex hose with minimum working pressure rating of 64 psi, and
Schedule 40 PVC pipe. When pumping downhiil, include anti-siphon
assembly.

. Float Switch Assembly:

Orenco Systems, Inc. Model MF4A with four switch floats mounted ona PVC
stem attached to the filter cartridge. The floats must be adjustable and must
be removable without removing the pump vault. The high- and low-level
alarms, on and off function shall be preset as shown in the engineer’s plans.
Each float lead shall be secured with a nylon strain relief bushing at the splice
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10.

11.

box. The floats shall be UL or CSA listed and shall be rated for a minimum of
5.0A @ 120 VAC.

High Head Effluent Pumps:

Must be approved for use in pump vault as described in C6. For most
applications, an Orenco Systems, Inc. Model P Series, 1/2 to 1.5 hp, 115/230
VAC, single phase, 60 Hz, two-wire motor, with 10 foot long extra heavy
duty (SO) electrical cord with ground. Pump shall be UL and CSA listed as
an effluent pump. Pump shall be provided with a non-prorated five-year
warranty.

Electrical Splice Box:

Orenco Systems, Inc. Model SB6, UL approved for wet locations, equipped
with six electrical cord grips and a 1-inch outlet fitting. Also included shall be
UL listed waterproof butt splice connectors. The use of a UL-approved
conduit seal kit shall be required to prevent the passage of gases, vapors, or
flames through the conduit. Substitute Model SB4, equipped with four
electrical cord grips and a 3/4-inch outlet fitting and Model SBX-D for Class
1, Division 1 applications.

Controls and Alarms (see Alternate):

Controls and alarms shall be listed per UL 508. Panels shall be repairable in
the field without the use of soldering irons or substantial disassembly. Panel
shall be Orenco Systems®, Inc. Model MVP-DAXIRO or MVP-DAX2RO
control panel meeting the following:

Standard Components:

a. Motor-Start Contactor: 115 VAC: 14 FLA, 3/4 hp. 64 Hz; 2.5
million cycles at FLA (10 million at 50% of FLA). 230 VAC:
14 FLA, 2 hp, 60 Hz; 2.5 million cycles at FLA (10 million at
50% FLA).

b. Toggle Switch: Single-pole, double-throw MOA switch. 20
amps, 1 hp.

¢. Controls Circuit Breaker: 10 amps, OFF/ON switch. Single-
pole 115 VAC. DIN rail mounting with thermal magnetic
tripping characteristics.
Pump Circuit Breaker: 20 amps, OFF/ON switch. Single-pole
115 VAC, double-pole 230 VAC. DIN rail mounting with
thermal magnetic tripping characteristics.

d. Audio Alarm: 80 dB at 24”, warble-tone sound.

e. Visual Alarm: 7/8” diameter red lens, “Push-to-silence.”
NEMA 4, 1-watt bulb, 115 VAC
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f. Panel Enclosure: Measures13.51” high x 11.29” wide x 5.58”
deep. NEMA 4X rated. Constructed of UV-resistant fiberglass;
hinges and latch are stainless steel. Conduit couplings

provided.

g. MVP-DAXIRO Panel Ratings: 115 VAC, 3/4 hp, 14 amps,
single phase, 60 Hz.

h. MVP-DAXZRO Panel Ratings: 230 VAC, 2 hp, 14 amps.
single phase, 60 Hz.

i. Event Counter: 115 VAC, 6-digit, non-resettable.

J. Elapsed Time Meter: 115 VAC, 7-digit, non-resettable. Limit of
99,999 hours; accurate to 0.01 hours.

k. Heater: Anti-condensation heater. Self-adjusting; radiates additional
wattage as temperature drops.

I. Intrinsically Safe Controls Relays: 115 VAC. Listed per UL 913, for
Class I, Div. I, Groups A, B, C, D hazardous locations. Larger
enclosure required.

m. Current Sensor: 115 VAC. Go/no-go operation. Pump fail indicator
light on panel. Manual reset switch.

12. Location:

The pump control panei shall be mounted on a post or exterior wall nearest the
tank and pump. If mounting to an exterior wall, try to select a garage or
outbuilding where the sound of the motor contactor engaging will not be
noticed. If a garage or outbuilding wall isn’t available, installation should
include use of sound-deadening insulation. (Post and panel mounting
assemblies are acceptable.) The control panel shall be located within 50 feet
and in sight of the pump motor or shall be provided with a lockable disconnect
switch. The panel, when possible, should be mounted in the shade and
protected from the weather. The panel should be located at a convenient
height (usually about five feet above the ground) and where it will be
accessible for maintenance.

13. Installation:
All pumping system components shall be installed in accordance with the
manufacturer's recommendations, the engineer’s plans, and all state and local
regulations.

D. RECIRCULATION / DILUTION TANK PUMPING ASSEMBLY:
A}l pumping systems shall be supplied by a reputable manufacturer with at least
five years of experience in supplying equipment for effluent sewers. References
must be available on request from the engineer. Systems shall be Orenco
Systems®, Inc. High-Head Pumpmg Assemblies or engineer-approved equal,
composed of:

1. Risers:
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Risers shall be required for access to internal vaults and access into the septic
tanks for septage pumping. All risers shall be constructed watertight. The
risers shall be attached to the tanks such that a watertight seal is provided.
Risers shall extend three inches (3™) above original grade to allow for
settlement and to ensure positive drainage away from the access. Risers for
inspection ports shall be a minimum of 18 inches in nominal diameter. Risers
containing pumping assemblies or electrical splice boxes shall be a minimum
of 24 inches in diameter and shall be of sufficient diameter to allow removal
of internal vaults without removing splice boxes, etc. Risers shall be a
minimum of 30 inches in nominal diameter when the depth of bury is 36
inches or greater. All other risers shall be a minimum of 24 inches in nominal
diameter and shall vary in height depending on the depth of bury on the
various tanks. Adhesive required to adhere the PVC or fiberglass risers to
either fiberglass or ABS tank adapter shall be either a two-part epoxy, Model
MA320 or approved equal, or a single component adhesive Model ADH100
or approved equal. To ensure product compatibility, risers, lids, and
attachment components shall be supplied by a single manufacturer.

Inlet and RSV Riser:

Risers shall be ribbed PVC as manufactured by Orenco Systems, Inc. or
approved equal. The material shall be PVC as per ASTM D-1784 and tested
in accordance with AASHTO M304M-89. The risers shall be constructed of
non-corrosive material and designed to be buried in soil. Risers shall have a
minimum stiffness of 10 psi, when tested according to ASTM D2412, Risers
shall be capable of withstanding a truck wheel load (36 square inches) of 2500
pounds for 60 minutes with a maximum vertical deflection of 1/2-inch. Risers
shall extend to three inches above the ground surface to allow for settlement
and shall have a minimum nominal diameter of 30 inches. See section 4b
below for adhesive requirements.

a. Inlet & Outlet Grommets: EPDM grommets shall be installed by the
manufacturer for discharge piping, to assure a watertight seal. The
grommets shall be installed at the factory by the manufacturer of the
access risers.

Outlet Riser:

Qutlet risers shall be ribbed PVC as manufactured by Orenco Systems, Inc. or
engineer-approved equal. The material shall be PVC as per ASTM D-1784
and tested in accordance with AASHTO M304M-89. The risers shall be
constructed of non-corrosive material and designed to be buried in soil.
Risers shall have a minimum stiffness of 10 psi, when tested according to
ASTM D2412. Risers shall be capable of withstanding a truck wheel load (36
square inches) of 2500 pounds for 60 minutes with a maximum vertical
deflection of 1/2-inch. Risers shall be at least 12 inches high, and shall be
factory-equipped with the following:
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a. Electrical and Discharge Grommets: EPDM grommets shall be
installed by the manufacturer for discharge piping, vent piping, and/or
the electrical conduit to assure a watertight seal. The grommets shall
be installed at the factory by the manufacturer of the access risers.

b. Adhesive: When bonding to concrete or fiberglass grooves, a two-part
epoxy, one pint required per 18-inch or 24-inch diameter riser and one
quart required per 30-inch diameter riser, Model ADHP10 or
ADHQI0, or approved equal shall be used. When bonding to a
flanged riser tank adapter, either a two-part epoxy, Model MA320 or
equal, or a single component adhesive Model ADH100 or approved
equal shall be used.

5. Lids:

One lid shall be furnished with each access riser. Lids shall be Orenco
Systems, Inc. Model FL24-4B, FL30G or engineer-approved equal. as
appropriate, fiberglass with green non-skid finish, and provided with stainless
steel bolts, and wrench. Manufacturer shall provide evidence that lids have
been used successfully in continuous field service for a minimum of five years
to demonstrate long-term integrity and suitability for the application. Lids
shall be waterproof, corrosion resistant and UV resistant. Lids shall be flat,
with no noticeable upward dome. A crown or dome of no more than 1/8-inch
is allowable. Lids shall not allow water to pond on them. Lids shall have a
green non-skid finish. Self-lubricating plastics, such as polyethylene, shall
not be considered non-skid without addition of a non-skid coating. Lids shall
form a watertight seal with the top of riser. Lids shall be capable of
withstanding a truck wheel load (36 square inches) of 2500 pounds for 60
minutes with a maximum vertical deflection of 1-1/2-inch. Lids shall be
provided with tamper-resistant stainless steel fasteners and a tool for fastener
removal. Tamper-resistant fasteners include recessed drives, such as hex,
Torx, and square. Fasteners that can be removed with common screwdrivers,
such as slotted and Phillips, or fasteners that can be removed with standard
tools, such as pliers or crescent wrenches, are not considered tamper-resistant.
To prevent a tripping hazard, fasteners shall not extend above the surface of
the hd.

Optional Components

a. Traffic bearing lid: The traffic bearing lid shall be a cast iron frame
and cover, which will fit over a standard lid. The cover shall have the
word SEWER cast mnto it.

b. Rigid closed-cell foam insulation of 2-inch thickness shall be
mechanically attached to the underside of the lid. All fasteners shall
be made of corrosion resistant stainless steel. The insulation shall
have an R-value of no less than 10 per 2~inch increment.

6. Riser Installation:
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10.

Riser installation shall be accomplished according to the manufacturer's
instructions.

Pump Vauit:

Orenco Systems, Inc. Model PVU Series, Universal Biotube® Pump Vault or
engineer-approved equal, installed in conformance with the engineer’s plans.
The filter shall have a minimum effective screen area of no less than 20.6
square feet. (Note: Commercial and multiple-user tanks may require a larger
or duplex Biotube® Pump Vault, the sizes of which must be individually
determined and spelled out in the specifications.) The Biotube Pump Vault
shall consist of a 12-inch diameter HDPE vault with eight (8) 2-inch diameter
holes evenly spaced around the perimeter, located appropriately to allow for
maximum sludge and scum accumulation before requiring pumping
(approximately 70% of minimum liquid level). Housed inside the
polyethylene vault shall be the Biotube assembly consisting of 1/8-inch mesh
polypropylene tubes. Attached to the vault is a flow inducer to accept one or
two high-head effluent pumps.

Discharge Hose and Valve Assembly:

Orenco Systems®, Inc. Model HV125BC, HV150BC or HV200BC, 1.25-inch,
1.50-inch or 2-inch diameter. 150 psi PVC ball valve, 150 psi PVC check
valve, PVC flex hose with minimum working pressure rating of 64 psi, and
Schedule 40 PVC pipe. When pumping downhill, include anti-siphon
assembly.

Float Switch Assembly:

Orenco Systems, Inc. Model MF3A with three switch floats mounted on a
PVC stem attached to the filter cartridge. The floats must be adjustable and
must be removable without removing the pump vault. The high- and low-
level alarms, and override on/off function shall be preset as shown in the
engineer’s plans. Each float lead shall be secured with a nylon strain relief
bushing at the splice box. The floats shall be UL or CSA listed and shall be
rated for a minimum of 5.0A @ 120 VAC.

High-Head Effluent Pumps:

Must be approved for use in pump vault as described in D7. For most
applications, an Orenco Systems, Inc. Model P500512, 3/4 hp, 230 VAC,
single phase, 60 Hz. two-wire motor, with 10 foot long extra heavy duty (SO}
electrical cord with ground. Pump shall be capable of providing a flow rate of
50 gpm against a head of 37 feet. Pump shall be UL and CSA listed as an
effluent pump. Pump shall be provided with a non-prorated five-year
warranty. Larger horsepower units are available (1 to 1-1/2 hp, 230 VAQ).
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11. Electrical Splice Box:

Orenco Systems, Inc. Model SBS, UL approved for wet locations, equipped
with five electrical cord grips and a 1-inch outlet fitting. Also included shalt
be UL listed waterproof butt splice connectors. The use of a UL-approved
conduit seal kit shall be required to prevent the passage of gases, vapors, or
flames through the conduit. Substitute Model SB3, equipped with three

electrical cord grips and a 3/4-inch outlet fitting and Model SBX-S for Class
1, Division ! applications.

12. Controls and Alarms (see Alternate):

Controls and alarms shall be listed per UL 508. Panels shall be repairable in
the field without the use of soldering irons or substantial disassembly. Panel
shall be Orenco Systems®, Inc. Model MVP-DAXIPTRO or MVP-
DAX2PTRQ control panel meeting the following:

Standard Components:

a. Motor-Start Contactor: 115 VAC: 14 FLA, 3/4 hp, 60 Hz; 2.5
million cycles at FLA (10 million at 50% of FLA). 230 VAC:
14 FLA, 2 hp, 60 Hz; 2.5 million cycles at FLA (10 mullion at
50% FLA).

a. Toggle Switch: Single-pole, double-throw MOA switch. 20
amps, 1 hp.

b. Controls Circuit Breaker: 10 amps, OFF/ON switch. Single-
pole 115 VAC. DIN rail mounting with thermal magnetic
tripping characteristics.

Pump Circuit Breaker: 20 amps, OFF/ON switch. Single-pole
115 VAC, double-pole 230 VAC. DIN rail mounting with
thermal magnetic tripping characteristics.

c. Audio Alarm: 80 dB at 24”, warble-tone sound.

d. Visual Alarm: 7/8” diameter red lens, “Push-to-silence.”
NEMA 4, l-watt bulb, 115 VAC

e. Panel Enclosure: Measures13.51” high x 11.29” wide x 5.58”
deep. NEMA 4X rated. Constructed of UV-resistant fiberglass;
hinges and latch are stainless steel. Conduit couplings

provided.
f. MVP-DAXIPTRO Panel Ratings: 115 VAC, 3/4 hp, 14 amps,
single phase. 60 Hz.
g. MVP-DAX2PTRO Panel Ratings: 230 VAC, 2 hp, 14 amps,
single phase, 60 Hz.
h. Event Counter: 115 VAC, 6-digit, non-resettable.
i. Elapsed Time Meter: 115 VAC, 7-digit, non-resettable. Limit of
99,999 hours; accurate to 0.01 hours.
j.  Pump Run Light: 7/8” green lens. NEMA 4, 1-watt bulb, 115 VAC.
k. Heater: Anti-condensation heater. Self-adjusting; radiates additional

wattage as temperature drops.
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. Intrinsically Safe Controls Relays: 115 VAC. Listed per UL 913, for
Class 1, Div. I, Groups A, B, C, D hazardous locations. Larger
enclosure required.

m. Current Sensor: 115 VAC. Go/no-go operation. Pump fail indicator
light on panel. Manual reset switch.

13. Location:

The pump control panel shall be mounted on a post or exterior wall nearest the
tank and pump. If mounting to an exterior wall, try to select a garage or
outbuilding where the sound of the motor contactor engaging will not be
noticed. [f a garage or outbuilding wall isn’t available, instaliation should
include use of sound-deadening insulation. (Post and panel mounting
assemblies are acceptable.) The control panel shall be located within 50 feet
and in sight of the pump motor or shall be provided with a lockable disconnect
switch. The panel, when possible, should be mounted in the shade and
protected from the weather. The panel should be located at a convenient
height (usually about five feet above the ground) and where it will be
accessible for maintenance.

14. Jnstallation:

All pumping system components shall be installed in accordance with the
manufacturer's recommendations, the engineer’s plans, and all state and local
regulations.

E. ADVANTEX TREATMENT SYSTEM:

All components shail be supplied by a reputable manufacturer with at least five
years of experience in supplying equipment for onsite treatment Systems.
References must be available on request from the engineer.

1. Distributing Valve Assembly:
Provided as a complete assembly including inlet ball valve, distributing valve
with 2 outlet ports, Schedule 80 unions for removal and cleaning, and clear
PVC ports for inspection. Valve manufactured of corrosion resistant ABS
polymer, stainless steel, and die cast metal. Assembly shall be Orenco
Systems®, Inc. Model V6000 Series or approved equal. Each distributing

valve shall include the following:

a. Distributing valve assembly shall be enclosed in ribbed PVC access
riser as manufactured by Orenco Systems, Inc. or approved equal. The
material shall be PVC as per ASTM D-1784 and tested in accordance
with AASHTO M304M-89. Risers shall extend to two inches above
the ground surface to allow for settlement and shall have a minimum
nominal diameter of 30.

b. One lid shall be furnished with each access riser. Lids shall be Orenco
Systems, Inc. Model FL30GI2 or approved equal, fiberglass with
green non-skid finish, and provided with stainless steel bolts, and
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wrench. The riser and lid combination shall be sealed for
watertightness and able to support a 2500 1b. wheel load. (Note: This
is not to imply that PVC risers are intended for traffic areas.)

c. Rigid closed-cell foam insulation of 2-inch thickness shall be
mechanically attached to the underside of the lid. All fasteners shall
be made of corrosion resistant stainless steel. The insulation shail
have an R-value of no less than 10 per 2-inch increment.

2. AdvanTex Treatment System:

Orenco Systems, Inc. AX100 AdvanTex Treatment System installed in
conformance with the engineer’s plans. The AX100 is a packed bed filter.
consists of a proprietary textile media. The media has been specifically
engineered for wastewater applications. The item is patent pending and the
engineer knows of no equivalent.

3. Transport Piping / Fittings:
a. All transport piping and fittings from the recirculation / dilution tank
shall meet a minimum pressure rating of Scheduie 40.

b. The AdvanTex pod return lines shall be 4-inch diameter, Class 125 or
higher pressure. All fittings shall be Schedule 40.

4, Installation

All AdvanTex components shall be installed in accordance with the
manufacturer’s recommendations, the engineer’s plans, and all state and local
regulations.

F. ADVANTEX VENTILATION SYSTEM:

1. Vent Fan:
The vent fan shall meet the following requirements:

a. The fan shall be UL Listed for use in wet locations and in conditioned
air streams of up to 140°F

b. The fan shall be rated between 19 and 419 cfim at 0.8-inches of H,O
static pressure.

¢. The fan shall be 100% speed controllable.

d. The fan shall have an external wiring box with a waterproof gasket.

2. Vent Fan Basin:

All risers shall be constructed watertight. Risers shall extend two inches
above original grade to allow for settlement and to ensure a positive drainage
away from the access. Risers containing vent fan shall be 24 inches m
diameter. Risers shall be ribbed PVC as manufactured by Orenco Systems®,
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Inc. or approved equal. The material shall be PVC as per ASTM D-1784 and
tested in accordance with AASHTO M304M-89. Risers shall be at least 12
inches high, shall have a minimum nominal diameter of 24 inches, and shall
be factory-equipped with the following:

a. Electrical and Vent Grommets: when applicable, EPDM grommets
shall be installed by the manufacturer for vent piping and the electrical
conduit to assure a watertight seal. The gromrmets shall be installed at
the factory by the manufacturer of the access risers.

3. Electrical Splice Box:
Orenco Systems, Inc. Model SBI1, UL approved for wet locations, equipped
with 1 electrical cord grip and a 3/4-inch outlet fitting. Also included shall be
UL listed waterproof butt splice connectors.

4. Exhaust Basin:

All nsers shall be constructed watertight. Risers shall extend two inches above
original grade to allow for settlement and to ensure a positive drainage away
from the access. Risers containing carbon filtering media shall be 24-inches in
diameter. Risers shall be ribbed PVC as manufactured by Orenco Systems®,
Inc. or approved equal. The material shall be PVC as per ASTM D-1784 and
tested in accordance with AASHTO M304M-89. Risers shall be factory-
equipped with the following:

a. Grommets: when applicable, EPDM grommets shall be installed by the
manufacturer for discharge piping, vent piping, and/or the electrical
conduit to assure a watertight seal. The grommets shall be installed at
the factory by the manufacturer of the access nisers.

b. 6-inch layer of activated carbon, for odor suppression.

5. Lids:

One lid shall be furnished with each access riser. Lids shall be Orenco
Systems, Inc. Model, FL24-4B, or approved equal, as appropriate, fiberglass
with green non-skid finish, and provided with stainless steel bolts, and
wrench. The riser and lid combination shall be sealed for watertightness and
able to support a 2500 Ib. wheel load. (Note: This is not to imply that PVC
tisers are intended for traffic areas.)

6. Transport Piping / Fittings:
a. All transport piping and fittings from the recirculation / dilution tank
shall meet a minimum pressure rating of Schedule 40.

b. The air return lines shall be 4-inch diameter, Class 125 or higher
pressure. All fittings shall be Schedule 40.

End of Section

Page 20
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SECTION 2086 - FIBERGALSS RECIRCULATION TANK

PART 1 - GENERAL

1.1

1.3

1.4

1.5

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division | Specification Sections, apply to this Section.

SUMMARY
This Section includes the following:

l. Manufacture and installation of the fiberglass recirculation tank.

DEFINITIONS

Missouri Department of Natural Resources Mo~DNR

SUBMITTALS

Product Data: For each type of product indicated.

Product Data: For the following:

1. Fiberglass Storage tank 20,000 gallons 10 foot diameter

Product Data: Include construction details, material descriptions, dimensions of individual
components and profiles, and finishes for fiberglass recirculation tank.

Product Data: Include rated capacities; shipping, installed, and operating weights; furnished
specialties; and accessories.

Shop Drawings: Show fabrication and installation details for fiberglass recirculation tank.

Manufacturer Certificates:  Signed by manufacturers certifying that they comply with
requirements.

QUALITY ASSURANCE

Manufacturer Qualifications: Manufacturer shall be able to provide documentation that the tank
shell has been built to the applicable requirements of Underwriters Laboratories Standard UL
1316

FIBERGLASS RECIRCULTAION TANK 2086 -1




Wunderlich SECTION 2086 04/03

B.

1.6

A.

B.

1.7

A.

1.8

A,

1.9

A.

B.

Fabricator Qualifications: Shop that employs skilled workers who custom-fabricate products
similar to those required for this Project and whose products have a record of successful in-
service performance.

DELTVERY. STORAGE. AND HANDLING

Manufacturer shall be responsible for the shipping of the fiberglass recirculation tank.
Contractor ts responsible for off loading the tank and storage of the tank until instailation is

completed.

PROJECT CONDITIONS

Weather Limitations: Proceed with installation only when existing and forecasted weather

conditions permit tank installation to be performed according to manufacturers' written
instructions and warranty requirements.

COORDINATION

Contractor to coordinate installation of the tank with the owner. No construction shall begin
prior to a construction permit from Mo~DNR being issued.

WARRANTY

Special Warranty: Manufacturer’s standard form in which manufacturer agrees to repair or
replace components of the fiberglass tank that fail in materials or workmanship within specified
warranty period.

1. Failures include, but are not limited to, the following:
a. Structural failures including.
b

Faulty operation of the tank .

c. Deterioration of metals, metal finishes, and other materials beyond normal
weathering,

Warranty Period: | year from date of instailation.

PART 2 - PRODUCTS

24

A,

B.

MANUFACTURERS

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include. but are not limited to, the following:

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

FIBERGLASS RECIRCULTAION TANK 2086-2
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SECTION 2086 04/03

Fiberglass Tank:

a. Xerxes Corporation, Minneapolis, Minnesota

Single-Wall Fiberglass Underground Tanks

A.  Product-Storage Requirements:

1.

2

e

Tank shail be vented to atmospheric pressure as the tank is not designed as a pressure
vessel.

Tank shall be designed for maximum product-storage temperature of 150° F.

B.  Loading Conditions: Tank shall meet the following design criteria:

1.

Internal Load: Tank shail withstand a 5-psig air-pressure test with 5:1 safety factor.

Installer shall test each tank for leakage prior to installation. Maximum test pressure is 5
psig (3 psig for a 12-foot tank).

2. Vacuum Test: To verify structural integrity, each tank up through 10-foot diameter shall
be vacuum tested by the manufacturer at the factory to 11.5 inches of mercury.

3. Surface Loads: Tank shall withstand surface H-20 axle loads when properly installed
according to manufacturer’s current installation instructions,

4. External Hydrostatic Pressure and Burial Depth: Tank shall be capable of being buried in
ground with 7 feet of overburden, the hole fully flooded and a safety factor of 5:1 against
general buckiing.

S. Tank shall support accessory equipment—such as internal pump platform, drop tubes,
submersible pumps and ladders—as shown on tank drawings and when installed
according to tank manufacturer’s recommendations.

2.3 Accessories

A.  Optional Anchor Straps:

1.

s

P

Straps shall be FRP ancher straps as supplied by tank manufacturer.

Number and location of straps shall be shown on tank drawings.

B.  Optional Pump Ports & Retumn Ports:

1.

I

All ports shall be flanged and 30-inch-i.d., complete with UL-listed gaskets, bolts and
covers.
Location(s) shall be shown on tank drawings.

C. Optional Internal Pump Platform:

1.

Contact pump manufacturer for pump details.

PART 3 - EXECUTION

3.1 Testing and Installation

FIBERGLASS RECIRCULTAION TANK 2086-3
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A.  The tank shall be tested and installed according to the manufacturer’s most current underground
storage tank installation instructions.

B.  The tank shall be anchored according to the approved manufacture’s guidelines.

END OF SECTION 2086

FIBERGLASS RECIRCULTAION TANK 2086 -4




FRTA30 Tank Adapters

Applications

The FRTA30 Tank Adapter is used to provide a structural watertight
method of installing a 30" access riser over & tank opening.

i

—-— 29 1/2" 0.0. ———»

|
|
|

28 3/4" 1D, -

e

35" Diameter ——————=

Specifications

My

N

Submittal G
Data Sheet ~ Orenco Systems'
1-800-348-9843

General

Orenco FRTA30 Tank Adapters can either be castinto a tank ar
fastened to the top of the tank with an FRTA30BDKIT bolt down kit
The bait down kit consists of 12 concrete anchors and a roil of
butyl sealant.

The G.D. {29.5"} of the vertical flange matches the |.D. of
Oranco’s 30" diameter ribbed riser, which provides a suit-
able joint to seal with IPS810 adhesive.

Standard Models

FRTA30

Nomenclature
FRTA [

Indicater riser diameter being used:
M= 307 fser

Fiberglass riser tank adapter

Dimensions are noted on the illustration above, The Tank Adapter has a nominal 1/4” thickness.

Materials of Construction:

Fiberglass Reinforced Polyester

ESU-RLA-FRTA-1
Rev.'2. & 1189



Fiberglass Access Lids

Applications

Orenco Fiberglass Access Lids are used as riser covers, pump
basin covers, and access port covers. Lids fit “Perma-Loc™ and
“Ultra-Rib" type pipe.

Actual View

Cutaway View

?

Wood Core

Gasket

Seating Groove

=
N

Submittal
Data Sheet  orencesysteems:
1-800-343-9843

General

Orenco Fiberglass Access Lids are molded using fiberglass
reinforced polyester resin encapsulating a wood core. The fin-
ish is green and the top surface is textured to provide a non-
skid surface. {Gasketed lids intlude a polyurethane gasket,
which is cast-in). Lid comes with either two ar four 1/4” or
5/16” stainless stee! flathead socket cap screws and a hex key
wrench. The 1/4” screws are used with Orenco inserts and
the 5/16” screws are used with bolt catches and with Orenco’s
Riser-to-Lid Adapter.

Standard Models

L8 e-4B U2 o Fd oA B R4 E=4B, FL30G, FE486

Nomenclature
FLOOC ]

Indicates options:

G = gasket

V= vem

CF = carbon Filter

12 = 2" insulation

14 = 4" jnsuiation

4B = 4 bolt hole lid with four 5/16” bolis
4B = 4 bolt hole 1id with four 1/4” bolts

Lid diameter: 187, 217, 247, 30", 48" hd
Specifications Firgass i
Dimensions 0 boreioss A
renca Fiberglass Access
SSdodetRds  ~Modet21 Modeti2d Model AL30 ModeHtes Lids are capable of support-
0.0.{in} 20 25 255 32 53.875 ing a 2500 Ib. wheel ioad,
Groove L. fin) 175 2075 BS 295 475 however, they are not
. - - designed or recommended

Avg. Thickness fint 825 1 1 1.25 15 for vehicular waffic.
Options Available
Feature Modei Code Adder Qptional/Standard
Air Yent v Optional *For more information en
Carbon Fiter* CF Optional this option, refer to the

- - - Carbon Filters submittal data
Lid Insulation 20ri4 Optional

sheet, ESU-RLA-CF-1.

Materials of Construction:

Fiberglass Reinforced Polyester
Woaood Core
Polyurethane Gasket

ESU-RLA-FL-1
Rev. 81 ® 998



Mechanical Float Switches =S

. Submittal
Pump Switches Data Shegt  Orenessystems

Incorporated
1-800-348-9843
Applications General
Orenco fioat switches are used to actvate control pane) functions Orenco Mechanical Foat Switches are mechanically activated
or directly contrel pumps in some pumping applications. with on-off differentials of not more than 25 degrees. All modets
listed are UL listed and CSA certfied for use in water or sewage,
"on” utilize heavy duty contacts that allow for adjustable pumping

ranges, and are horsepower rated. All listed models are normatly
¢ open. Floats are typically ordered in assemblies whichinclude a
; fioat stem (ordering explained helow).

Standard Models

-
— -,_..,.._.{l o
|

"B.C.D.

o

b

i Nomenclature

)

] MF XXXX

! L L Indicates the float models in

order from the top af the tank

Note: The “ON” and “QFF" positions are descrigtive of normally apen floats and “U"ﬂ_bEf of floats.
For normally closed floats, the functions are reversed. Mechanical/Mercury Float

Assembly

Ex: MFAB - indicates ane mercury A" float {see Mercury Float Switches submmat)
and ane "B" flaat the "B" is the lgwer on the foat stem.

Specifications

Model B Model C Model D
Violtage 80 Hz, Single Phase 120 VAL 230 VAC 120VAC 230VaC 120 VAC 230 VAC
Maximurn Current (amps) 12 13 13 13 13 13
Locked Rotor Amps* g5 85 85 85 85 85
Recommended Pump HP 1R arless Yorless 172 or less 1orless Y4 orless 2orless
X in.} 2" Tether 25 35 3
Y{in] 2" Tether 15 3 25
Drawdown {in} 2" Tether 4 85 55

*Locked Rator test per UL 308/irdustnal squicmant.
Floats carrying full pump current must Ba used anly wath tumps 2quipped with integral thermat overload protection.

Materiais of Construction:

Float Housing: Impact resistant non-corrosive PVE plastic for use in Squids up to 140° F (60" C)
Float Cord: Flexible 16 gauge, 2 conductor per SJOW-A (UL}, SJOW [CSA). Neoprene coating
Float Cottar: ABS

ESU-MF-MF-4
fen.21,© 999




Universal

Biotube® Pump Vaults B

For use with Orenco 4" Submersible Effluent Pumps

Applications

Orenco Biotube Pump Vaults are used to filter effiuent being
pumped from septic tanks or separate dosing tanks in STEP
systems and onsite wastewater disposal systems. Removes
twao-thirds of suspended solids, on average. When pumping
from a single compartment tank or two compartment septic
tank where both compartments are simuftaneously drawn
down during pumping, the discharge rate should not exceed
appraximately 80 gpm. Higher flow rates require a water-
tight baffle or multiple tank arrangement, typically with an
effluent filter in the primary tank.

o s

Biotube
vault

-—-LExtemal flow
inducer

0O o Q0 © [nlet holes

Side view

Tank Access and Riser Diameter

General

The Orenco Biotube Pump Vauit includes a molded poly-
ethylene housing with an internal filter cartridge construct-
ed of polypropyltene and PVC. Schedule 30 PVC support
pipes are included to suspend the vautt in tank openings,
The fitter cartridge can he removed without pulling the
pump or vault. Effluent enters through inlet holes around
the perimeter of the Biotube vault and flows through the
Bictubes to the external flow inducer, The external flow
inducer accommodates one or twa pumps. Orenco Biotube
Pump Vauits are covered by US patents #4439323 and
5492635,

Standard Models

Nomem:lature
l » " ‘?

Ilnd.rmrcs inlet hote height: {inches}

Cartridge height = 1224 starvdmrdr o=

Vauh heipht: LR WL
Universaf Purop Vault

*36" caridge height and vault height of 667-96" in 6" inch increments
availsbie mid-200!

DETAED SHor IRA L snw G
LEQu.led  PRiod TO FadRiaTio

VU -2l 36

Biotuba Series Tank Actess Dia. Tank Access Dia. Riser Dia.
M inimum) {Recommended) [Minimum)
PY-wiSunatesFasmp a.c 20— 24~
PV w/Duplax Pumps b-a 26 38—
RSU-PYU-1ZST
Rev. 1.1, 120

Page 1412



Universal Biotube® Pump Vaults {continued)

{"E l Suppaort pipe k
i ——
f H ppart pipes / \
3. ,'_x"‘_
Top of ) ” A
Tank Biotube vauit
16.6°
—3—— External flow
inducer 7 b

Ngn Al
N myma

Vault height '—q——— 1y ____[
Py

, Top view
i 2(91 o
Ll |
:-:':%"3} “;":""é
RERERLTEL 2 F, _
4 ={ - N —
Cartridge g gi Egig \C AN IEYS) Zao/{ 7O /148,2;‘(_,4)!,
height EE3ES °3"§
Lrfigazedl lnrllet_ h&le :
ei : ,
: §§§§§§ ‘-‘ PVU-i2(-306-/9
I SETZIESTE
pru—— = Drain
R —t— valve 4
o le— oy —]
Side view
Specifications
Model PY5-1819— PYYS.
Vault Height [in.) 5 L
Cartridge Jiameter {in.) ara +2
Biotube Carridge Haight (in.) L ~24—
Biotube Mesh Opening {in.) A435— 425
Biotube Nominal Cpen Area (%) -3 20—
Fiker Surface Area {sq.ft.} 5 205
inlet Hole Height* {in.) . 19—
Float Setting Range [from top of tank, in.} —20— 23—

*May vary depdending upon the configuration of the tank.

Materials of Construction:

Vaults: Polyethvlene
Biotube Cartridge: Poiypropylene/PVC
float Stem: Sch. a0 PYC
Support Pipe: Sch. 80 PVC

Drain Valve: Potypropylene

NSU-PVIL-1257
Rav. 1.1, ©@ 1270
Pagelat2




High-head Effluent Pumps

o

. submittal  CISE
1008l - 500SI series Data Sheet  orenco Systems:
1-800-348-9843

Applications

Orenco High-head Effluent Pumps are designed to transport
screened effluent fwith low TSS counts) from septic tanks to trans-

port systems.
,—— check valve
{P10s & P20s only}

bypass orifice

o discharge

ditfuser

thrust pad

\; shaft

coupling

\-— suction cap

\ motor shelt
l— intake housing

Exploded View
P100S
Liquid End

Actual View

General

Orenco High-head Effluent Pumps are single phase effluent pumps
that utilize a floating stack design to minimize sand and particle
interference. The diffusers and impellers are composed of dissimi-
lar materials for frictional resistance. All models are UL listed and
CSA certified for use in screened effluent pumping applications.
Purchase for any other application nullifies the warranty.
Consultation with Orenco personnel prior to altemative use is rec-
ommended.

Standard Models

See spectfications for complete list

Nomenclature

PXXXXXX
{ l ! L— Indicates vohtage.

Pl {1=120 VAT, 2 = 40 VAC)

bl Indicates phase

l {1 = single phase, 3=

[ three phase
Indicates horsapower
Indicates nominal fiow
{gom)

E5U-PU-PU
Rev. 20 © 929
Page t 012



High-head Effluent Pumps, 10 - 50 gpm (continued)

Horsepower Stages  FRow{gpm} Diameteriin} Disch. Size(in)  length{in} MLL (in)

a8 — 13 3 0 4 i 19 18
oS 12 6 10 4 1 214 20
(1) K7/} 8 10 4 1 . BiIA )
R~ 1 10 10 4 1 K k7 2
20 172 5 20 4 1174 2y .||
P ¥4 5 20 4 11/4 rAkl) 2
P20t 1 7 20 L 1174 il i)
P20E— 112 9 2 4 1178 N34 y.:}
05— 12 3 30 4 11/4 2114 7]
R385 4 4 0 4 114 24 24
o imind 1 5 1] 4 11/4 %172 yij
B34 1172 8 K (] 4 11/4 kil .
Ppa-05— 1n 2 50 4 2 214 2
hS Drww % 3 50 4 2 2 %
rot pgae— 1 4 50 4 2 %12 7

P55 1172 5 50 4 2 3234 .|
Materials of Construction:

Eheck Valve: Lexan® with bronze body and Celcon valve seat

Discharge: High fibergtass thermogplastic {10 - 30 0Sis) or stainless steel (50 0SIs}

Discharge Bearing: Nylatron®

Diffusers: Lexan®

Impellers: Defrin®

Thrust Pads: {Proprietary)

Drive Shaft Hexagonal stainless steel

Intake Screem: Corrosion-proof palypropylene

tmtake Housing: High fiberglass thermoplastic

Suction Cap: Lexan®

‘Coupling: Stainless steel

Shell: Stainless steel

Franklin motor constructed of 100% corrosion-resistant stainless steel. Constant lubrication through water-filled design. Hermetically
sealed motor assures moisture-free windings. All thrust absorbed by Kingsbury type thrust bearing. Rated for comtinuous duty. Protected
against thermal overload and equipped with surge arrestors for added security. NEMA standard 2-wire motor with ground, Equipped with
16/3 SO type cable.

® Nylatron is 8 registered trademark of Sta-Rite industries, Inc.

® Lexan ts a registered tademark of General Electric Co.

® Delnn 15 a registered trademark of E 1. DuPont de Nemours & Co,
@ Cetcon 15 a registered tragemark of Cetanese Plastcs Co.

ESU-PU-PU-1
Rov. 11, & 99
Pageloll



Distributing Valves

Applications

Automatic Distributing Valve Assembiies are used to pressurize
muftipie zone distribution systems including sand fifters and
drainfieids.

distributing valve

union
clesr pipe

(<
4

Top View

Bottom View

Specifiéations

o,

Submittal
Data Sheet ~ Orenco Systems’
1-800-348-9843

General

Orenco Automatic Distributing Valve Assemblies are pre-
assembled for customer convenience. Each kitinciudes a
Hydrotek? Distributing Valve, a section of clear pipe for each
lateral, a ball valve, and the necessary elbows, unions, and
couplings required for complete assembly.

Standard Models

VS-‘!OZA:

Nomenclature

VXXO0XA

l LNumber of active outlet zones

Number of available outlet
zones
Model series

High-strength non-carrasive ABS palymer and stainless steel
High-strength non-corrosive ABS polymes, stainless steel, and die cast metal

Materials of Construction

All Frrongs: Sch. 40 PYC per ASTM specification
Unions: Sch. B0 PVC per ASTM specification
Ball Vaive: Sch. 40 PVC per ASTM specification
Clear Pipe. Sch. 43 PVC per ASTM specification
VX0 Distribudng Vailves:

VSO Distributing Vaives:

V&K Distribuung Yalves:

High-strength non-cormosive ABS polymer, stainless steel, and die cast metal

Assemblies usad to pressurize drainfields at a higher elevation require check valves in the fransport ines {check valves sold separateby).
Dther configurations may vary depending upon system. Contact Orenco for more information.

ESU-SFA-VA-Y
Rev.21, € 9749
Page 1 0f 2




Distributing Valves (continued)

45

T E N + N
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Flow (gpm)

Model Inlet Size {in.)  Qutlets Size {in.) Flow range {gpm} Max Head {ft) Min. Enclosure

e Fi5 +25 1548 178 VB
JAAGRD 1725 125 10.. 40 120 VB2
i ning S 25 15— He e
varnra o Wi | il L. Td L ¥al AL 490 DONE
FOC IR T.ZJ T2 o LJ LKA LALAT4id
AR fr—————th LELTd D —l—?a_—_m

T T2J AT T

o0 +5 } 48 76 i
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Y 25 o —— T Al T oY
Yoooc A 1. (- 15100 2AR BRIALR
FOOTINY e L T D AL -l

ESU-SFA.VA-!
Rev. 21, © 999
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Flow Meters o
Data Shegt ~ Orenco Systama:
1-800-348-3843
Applications General
Qrenco Aow Meters are used to measure cumulative flow through Orenco Fow Meters utilize an oscillating piston and magnetic drive
a transpart line. register {o precisely measure variable flows. Oisplay is an analog

dial with an odometer-type totalizer and center sweep hand.
Maximum error is only 1.5%. Available for 58", 314, ¥, 1 1/2°, and
2" discharge lines.

i

| Standard Moels

% FM062, FMO75, FIM100, FM150, FMZ00.

Nomenclature
AV 20X
Indicates line size fin.}

Specifications
Model FvIos2 3.017] oo s AvVi2o0
L (in.) 712 9 103/4 13 17
W in.} 458 51/4 34 834 934
Hfin} 4918 51/8 538 67/8 712
Normal How Range {gpm) 1-10 2-15 -5 5-50 8-80
Maximum intermitient Fow (gpm) .1 k1 50 100 180
Low Aow Registration (35% level, gpm) Va 12 K1/ 112 2
Maximum Pressure {psi) 150 150 150 150 150
Nominai bine Size lin.} male thread 1 1 11/4 2 2
Materials of Construction:
Main Case: Bronze
Register Box: Bronze
Bottom Plate: Braonze ar syrithetic potymer {modei dependent)
Magnets: Plasticized matenal
Casing Botts; Stainless steel
Strainer: Synthetic polymer

NSU-FM-FM-1
Rav. 31, © 990



ES-909S

For Health Hazard Applications

Series 909

Reduced Pressure Zone
Backflow Preventer

Sizes: %", 1" (20, 25mm) - 909
Sizes: 1%, 1'4", 2" (32, 40, 50mm) - 909-M1

The Watts 909 Series Reduced Pressure Zone Backflow Preven-
ters are designed to provide superlor ¢cross-connection contral
protection of the potable water supply in accordance with na-
tianal plumbing codes and containment control for water author-
ity requirements. This series can be utilized In a variety of instalta.
tions, inciuding health hazard cross-connections in piumbing sys-
temns or for containment at the service line entrance. With its ex-
clusive, design incorporating the patented "air-in/water-out” prin-
ciple it provides maximum relief valve discharge during the emer-
gency conditions of combined back-siphonage and back-pres-
sure with both checks fouled. No, 909-QT, standardly furnished
with full port, resillant seated and bronze ball valve shutnfis.
Sizes %" and 1" {20, 25mm} shutoffs have tee handiaes.

FEATURES

® Modular design

® Replaceable bronze seats

& Compact for installation ease

® Horizontal or vertical (up or down) installation
e No special tools required for servicing

AVAILABLE MODELS
Sulfix
BT - with quarter-tyrn, full port, resilient seated ball valve
shutolf {Standard)
$ - wilh bronze sirainer
HW - wilh stainless steel check modules for hot water and harsh
water conditions

LF - without shutoll valves

LH - with lockable ball valve handles {open position)
HC - with infet/outlet fire hydrant fitting (2" anly)
Preflx

€ - clean and check strainer - 34" and 1° only (20 and 25mm)
U - with integral body unions - %47 and 1" only {20 2nd 25mm)
FAE - with flanged adapter ends - 14", 1%4°, 2* only (32, 40, 50mm)
NOTE: The installation of a drain line is recommended. When installing a
drain line, an air gap is necessary.

SPECIFICATIONS

A reduced pressure zone backllow preventer shail be installed at
each cross connection to prevant backsiphonage and back-pres-
sure backflow of hazardous materials into the potable water sup-
ply. The assembly shall consist of a pressura differential reliaf
valve located in a zone between two positive seating check
valves. Backsiphonage protection shall include provision to admit
air directly into the reduced pressure rone via g separate channel
from the water discharge channei_ or directly into the suppiy pipe
via a separate vent. The assembly shall inctude two tightly slcsing
shutoff vatves before and after the assembly, test cocks and a
protective strainer upstream of the No. 1 shutoff valve. The as-
sembly (specify Mnral 809 for temperatures up to 140°F (60°C) or
Mode! 909HW for temperatures up to 210°F {99°C)} shafl meat
the requirements of ASSE Std. 1013; AWWA Std. C-511-92 CSA
864_4; FCCCHRA of USC Manual Sectlon 10. Listed by !APNMO
{UPC). SBCC! (Standard Plumbing code). Watts Regulator Ca.
Madet 909QT or 9308QTHW.

No. 909QT-S
1%" (40mm)

Ball Valve Test Cocke

\
]

1 First Cherk

Supply
Pressure
Channel to
Reliel Yalve
Second
Rel:;slsz?lve Cheek
Modute
| Assy.

Water Outiet  Alr Infet

HOW IT OPERATES
The unique relief valve construction in-
corporates two channels: one for air,
ane for water. When the relief vaive
opens. as in the accompanying air-in/
water-out diagram, the right-hand
charine! admits air to the top of the re-
duced pressure zone, relieving the
zone vacuum. The channel on the left
then drains the zone to atmosphere.
Tharefnre, if both check valves foul,
and sirmultaneous negative supply and

positive back-pressure develop, the WATER OUT AR 1N
refief valve uses the air-in/water-out
principle to stop potential backflow. Patent# 4,241,752

Now Aviatable,
WattsBox Insnlated Enclosures.
For inore infoniratoa wmnd for ES-WH o ESAYR.T

A LEADER IN YALVE TECHNOLOGY

NWATTS'
REGULATOR
Waits Industries, Inc.—

e Slnre t&rl-—-———-—-—.--
Water Products Division « Safety & Controf Valves

USA: 315 Chestmirt 5t No. Andover, MA (1345 R098; www wattsreg com
Canads: 5135 Horth Service Rd., Burfington, ONT L7L SHY www wattscda com




ATERIALS

e body construction - Modet 909 Ceicon™ check seats,
1 909HW stainiess steel check seats - stainless stee!
valve seats, shafts and flange bolts - durable tight
1g, rubber check valve and reiief valve assembiies.
ze body test cocks.

salcon (s a reqgistered trademark of Hoescht Celanese.

ONNECTIONS

17 {19, 25mm) 909-NPT Femala thraaded body connection.
-2° {32-50mm) 909-M1-NPT Male threaded body connection,

STANDARDS

5E No. 1013, AWWA C-511.92
A B64 .4, FCCCHR of USC Manual Section 10
MO (UPC), SBCCI (Standard Plumbing code)

APPROVALS @

SE, AWWA, CSA, c s

ted by IAPMO ®

ited by SBCCI

pproved by the Foundation for Cross-Connection Control
dHydraulic Research at the University of Southem California.

srizonta! and vertical *flow-up™ approval on %" and 1" sizes
todels 909GT, 909PCQT, and {49390T).

IMPORTANT: Inquire with governing authaorities
for focal instaffation requirements.

DIMENSIONS and WEIGHTS

> ]

Subscript *S' = strainer moded

*90907 / 90907-5 Dimensions

PRESSURE - TEMPERATURE

Mndet 909 «yitable for supply pressures up to 175 psi (12.1 bars)
and water temperatures to 140°F {60°C) continuous and {BO°F
{R2°() intermittent.

Mrde! 9001W suilable for supply pressures up to 175 psi {121
brrs) and water temperatures up to 210°F {(99°C).

DIMENSIONS - WEIGHT
Series 909AG Air Gaps

When in=falling & drain line use 909AG series Air Gaps on No, 909
backlnw preventers, "909EL series eibows are for air gaps on
hackfisw meventers in vertical installations.

i

No.909 Draln{  Dutiet Dimenslons
lron Bady Slres Slzes A B Walght
b, Besc. | in. | mm [in. { mm{In.{mm{ In. | mmilbs. | kg.
909 AGC JAirGap) 1.1 119251 1 25 13 B3I AAd 124001 ) 7
909 FL-C 1Fhow] W1 11925} - - f 2% B0 2% B0 W | 2
909 AG-F (Al Bapf1%-2132-501 2 | 50 (4% T M (1713 | 15
ana-EL-T (Elbow” | 1%4-2132-530( - - [3A] 92135 92 2 .9

Suffix HC - Fire Hydrant Fittings dimension "A" = 23%" {603mm)

Dimenstons {approximate) Weight
Site A A, B C (1 E £, L P ar ar-3
In. jmm}| In. mm;In, tmmiin. Jmm o jmm}in. tmm! In. jom}In. [mm}n. | mm llbs| kg, ]lbs. ) kg
W 14% 1365 | 18%a | 450 | 8% 1222] 4 | 102 | 4% 1121 [6% [171 ] 10%s 259 7346 | 186270 | 98 | 14] 64 1156 | 71
1" 15% 1391 ] 19% | 498 | ava 12220 4 102 T4 lizv | 7 78] it |27917%s 186|374 ) 98 | 15] 68 {175 | 19
1AM 1815 470 1 23%% | 595 | 1% | 295 15% ) 140 } B% 165 | 7% 1191} 12%s1310 [ 10%: 1264 {5% | 133 } 40 181 |428 | 194
1M1 ] 19 1483 ) 24% | 619 115 | 29515V | 140 | 6% 1165 (7% [ 191} 1234 1321 J10% 1264 |54 | 133 | 40} 181 | 440 { 200
MY 9% 1495 | 0596 ) 659 | 1% [ 295 5% | 140 | 8% {165 | 7% 1107 [ 13'%e354 11034 {254 |5%% | 133 | 40} 18.¢ }474 | 215
*U90eaT Dimensicns - with integraf body snfans (Prefix U7}
W 145 1379 | 19V | 484 | 8% 12221 4 1102 [ 4% |21 I6% 570} 10%s]259 | 7%e ) 18613% | 98 | 14) B4 ] 156 | 7.1
T TR T30 | 205 [ 532 V8% [ 220 T IRy I ST T (s IRl T |1 FA {98 V5 B s 5 | 70
*FAESDIQT Dirmtenstons - with ltangad adapter ends {Prefix "FAE"}
1A 19 | 483} 24% | 622 | 11561 295]5% | 140 ) 6% |165 | 7% | 191] 12%s |10 ] 10%] 264 |5% 133 | 40 j18.1 | 428 | 194
1% 19% | 502 ] 26% | 664 | 1% [ 29515%% 1 140 ] 6% 1165 | 74 } 19 ] 12% 332111033 264 |5% | 133 | 40 |18, (440 | 200
s 21 15331 28% | 721 | 1% [ 2951515 1140 | BY% {165 | 7Va | 197 ] t2'%5)354 1 1033} 264 |5V | 133 a0 1181 1474 1 215

2



As complled from documented Foundation for Cross-Connection Control and Hydraulic Research of

CAPACITY

the Univarsity of Southern Callfomia lab tests.
*Typical maximum ey<tem flnw rate (7.5 feet/sec)

3" {20mm) 909

bars nsi *
t.1 16
i -
I S i .
5 8 K -
3 4 .
0 5 1o 15 20 25 3 35 gpm
19 a8 87 16 95 114 133 tpm
5 75 0 15 20 fps
15 23 2aaq 48 6.1  mps
1" {25mm) 90
bars psf * ‘ ) 909
1.1 16 — —
T
.8 12 —— !_'_ ]
5 ] -
3 4 H"‘ I
0 5 10 15 20 25 30 35 40 45 S0 S5 60 gpm
¢ 19 3% 57 78 05 {194 123 152 171 150 209 228 |Ipm
5 15 10 15 20 fps
15 23 30 46 §.1 mps
114" (32mm) 909M1
bars psi *
1.1 18
3 12 -
.5 8 -f—
.3 4 1
¢ 0 20 30 4 S50 60 70 B0 90 100 gpm
0 38 76 114 152 190 228 2Z66 304 342 380 lIpm
5 75 10 15 20 Ips
15 231 30 LR 6.1 mys
142" (40mm} 909M{
bars psi »
1.1 18
8 12 —1
.5 £ —
J 4
0 10 20 30 40 50 60 7 30 90 100 gpm
] 38 76 114 152 190 228 256 304 342 280 lpm
5 1.5 10 15 ps
1.5 23 an 45 mps
2" {(50mm) 909M 1
hars psi *
t.1 18
.8 12 -—
.
.5 = e =
3 4
9 25 50 75 100 125 150 175 200 gpm
95 190 285 0 415 570 665 760 tpm
5 15 10 15 1ps
1.5 2.3 30 4.6 mps



BACKFLOW PREVENTION ASSEMBLIES

W W
Stres In matric sre DN aquivatents, Far addilienal imlermation, send tor Latalog C-8PB.
909/009 SERIES REDUCED PRESSURE ZONE BACKFLOW PREVENTERS
: -\For health hazard cross-connections and continuous pressure applications.

—

kY

247 - 107 {65  ?50mm]

709/807 SERIES DOUBLE CHECK YALVE ASSEMBLIES
For non-health hazard cross-conner!inns and continyous pressure gpplications.

24" - 17 (65 - 258mm} 2%7 - 37 (85 - 80mmy

%" - 27 {15 - 50mm)
007/709 - 909 SERIES T SERIESALT/CuT Serles L7 Serles Cu?
o 7090C0A _S0SRPOR 3 7 Serles - W% [15-32mm) W and 1 PO
18" {89-250mm) 214.10" (65-250mm) No. 78 - %" (20mm) (20-25mm) {15-25mm)

DUAL CHECK VALYE BACKFLOW PREVENTERS
For non-health hazard applications. Residential system confainment,

ﬂﬂ'lﬂCUl r, Z‘ﬁ' 3* (50, 65, BOmm)
For non-hesith hazard aprfications, Far heaith hazard applications.

DETECTOR ASSEMBLIES - For fire pratection system supply mains.

¥89 - %" (10mm) FCI YW
gn/gsumsmlm WD) e w1 289A/N388/188A SERIES

- %5 %" (15-20mm) '1_;35" 288A . 1/’-'-3.835-

e 25 50 -3 (8-10mm)
" [18m . .
;.ntlr::r ™ {20-50mm} {B-30mm)
continugus -
pressure
SPECIALTY BACKFLOW PREVENTERS WITH INTERMEDIATE ATMOSPHERIC VACUUM BREAKERS

ATMOSPHERIC VENT

Far health hazard cross-connections not subject tg contimmous
For non-heelth hazerd appfcations in small pipe sizes. Continuous pressure apofications

pressure - 6° gbove all downstream water

800Q7/008QT SERIES [1 J suomaT B/8A/8B/NFB/BC/S8/BP
®" - I (15-50mmj BA/BB NF8 ssc -
17 (20mm)} HT ¥ [20mm) HY %" (15mm}
annmn e
" o807
(15-2l1mm] 3w
T {10-25mm)
PRESSURE VACUUM BHEAKERS 1 ANTI-SIPHON YACUUM BREAKERS -
For health hazard 7ross-connections. HOSE CONNECTION YACUUM BREAXKERS
Continuous pressure appilcations - 127 apove alf downsiream water. For rosidential and Indusirial hose supely autlets not subject to continuous pressure.

TEST KITS gpe— 075/87F SERIES

TR-0P Diaal orint awl tor il AP and DLYA harkllow preyentar modeis No. 07S - 1™ {25mm)
TK-DL Same 35 TX-0P wih cympater dowsload, &

TX-991 Hand he'd digital LTD rest kit

TR-99E Amib-parattax dial tor 2 RP2 DY, FYP and SVE.

TX-9A Anaing (fermmial qange loe 4 RPT, DEY, PYR and SVR

TX-T Water colima sight fuhe for Qual cheek md Doubls ehack wshme

a7k
-0
& {100-250mm)

DUAL CHECKS / SINGLE CHECKS FOR FIRE SPRINKLER SYSTEMS
Sares (17F detector check for automatic fire sprinkler systems
Na. 275 dual check backflow preventer lor residential lve sprinkler system.

9943 A LEACER IN VALYE TRCHNOLOOY USA: §45 Chestrrt ST N, Anrtover, MA R1845-5058: worw wantsteg, com
. Cunady: 5415 fnrrh Service &d.. Jurdngton. ONT. 70 SIT: wwes waiterda com
REQGULATOR 1
—mimr 8 VAT 8 WaR Inchathied., e - | rEATWIER
Water Products Divigigen » Satety & Tomies] Valves
E5-909S 0005

8 Watle N~a-dalng Cn | 1997 Printed in U .S A.
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HOT BOX. .
THE ENGINEERLD mznruwcmmw_

1. RECOMMENDED SLAB SIZE ' 36'L x 22°W x 4°
2. HEAT IS PROVIDED BY A 60w, 120V, SINGLE PHASE HEAT TRACE CABLE

3, THE ENCLOSURE BECOMES A LBl WHEN INSTALLED WITHOUT THE HEAT.

MINIMUM THICKNESS.

CONTINUOUS HINGE
AT REAR

FRONT LID
| — = — _ SEAM
REAR LIL SCAM
™
(41}
mrbwmmm
) FooT
FRONT LID SEAM— DRAIN
CTYP.OF 2
L | - FLANGE
SLAB TIR FOUNDATIDN
RESTRICTED DRAWING
PATENT # 4,726, 394.
TITLE » BY/DATE/DWG:
ot Box o
mﬁ LANE ><m@z. STANDARD # HB-1 FIBERGLASS ENCLOSURE mww / 7-19-99
JACKSONVILLE, FLORIDA_ 32254 .
(904) 786-0204 (800> 736-0238 [FRGINEER 7 CONTRACTOR LOCATION APPROVED/DATE

FaX (904) 783-6965
hitp//wwwhot-box.com

QUOTE NO.

_nm<.m_ REV. 3 1

[scaLE: REP. 7 DISTRIBUTOR 1

N, T. S,




HOT BOX...

e i SLAB OR THE ENGINEERED
: \\m\\\\\\\\\\\N\\J\\%\\\\\\\\\»\\\\\\\\\\ﬂ\ .| FOOTER ENCLOSURE
g3 75
A \\.;
7 2
r\ : \
a7 Zh
Y Zn
5% 7P LOCKABLE
7 7 777 777 T 27T, HASP —_ concRETe
. ™ . . - [ R S o e ﬂ.oo.—.mm
| 7/16 24 1/8 N 1 7/16
| B
o7
£
HOT BOX...
) THE ENGINEERED
i S 7) ENCLOSURE DRAINPORT
4 7 —=r 7 £ (TYP. OF 2)
W : 7 REAR LD \\\\ I o
N N SEAM N\ - _lwwv NOTES :
ﬁ < H 1. ALL DIMENSIONS ARE APPROXIMATED IN INCHES.
“ N ] “ 2. RECOMMENDED SLAB SIZE SMALL BE 36"L x 22"W
\ “ x 4" MINIMUM THICKNESS.
, % % 3. "E" INDICATES THE ELECTRICAL RECEPTICLE.
A7 Z . IT SHALL BE MOUNTED A MINIMUM OF 16°
“ ﬁ 3 ABOVE THE SLAB.
7 ] o 4. HEAT IS PROVIDED BY A 60W, 120V, SINGLE
— : 7 PHASE HEAT TRACE CABLE (12'-0" LENGTH). :
ﬁ “ §.  THE ENCLOSURE 1S CONSTRUCTED OF FIBERGLASS
“ FRONT LiD = ﬁ AND DESIGNED AS A FLIP~TOP TO ASSURE EASIER
% R \\\ ACCESS AND MAINTENANCE.
v W 7R 6. UNIT IS A LBL WHEN INSTALLED WITHOUT HEAT.
o el e el RESTRICTED DRAWING
) o PATENT # 4,726,394,
HoT Box ¢ TILE 3 /4"WATTS 909-QT mm.ﬂcwqm“ww\ms
0 L M (STANDARD #HBI1 FIBERGIASS ENCLOSURE) AVAG--11
prettssiigestifpesiiatipeit ENGINEER / CONTRACTOR LOCATION APPROVED/DATE -
o e 1T, ¢

Ferair, i [REP. / DISTRIBUTOR QUDTE NG
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GRAVITY SEWERS

Materials

A.  PVC Solid Wall Sewer Pipe: Pipe and fittings under these Specifications shall be PVC solid
wall pipe with bell and spigot gasketed joints. manufactured of materials and methods
meeting the tests set forth in the latest revision of ASTM D-3034 and ASTM D-3212. PVC
sewer pipe shall have 2 maximum standard dimension ratio of 35.

Underaround Pipe Construction

Underground pipe construction shall be in accordance with the recommended practice as outlined
by the pipe manufacturer.

All excavations shall be made to such depths and widths as will give ample room for building all
structures, sewers. and appurtenances as detailed on the approved plans.

Clearing and grubbing the site of work. excavation of earth or other materials, sheeting and bracing,
pumping and drainage, backfilling. rough grading. and cleaning up shall all be done as specified. In
addition, al! work maintaining or replacing existing fences, roadways, drives, lawn, or structures
disturbed by the work, safety precautions and other miscellaneous general work not specified under
specific items is to be included in the work done under this section.

Sewer Pipes

The trench excavation shall be of sufficient width to properly construct the joints and to allow for
inspection of proper bedding of the pipe. In all cases, the bottom quadrant of the pipe trench should
be carefully shaped at proper intervais so that no part of the load is supported by the pipe bells. The
full load should rest on the barrel of the pipe.

To assure stable pipe bedding, mechanical excavation should be made four (4) inches below the

bottom of the pipe grade. A layer of compacted granular material at least four (4) inches thick shall
be provided to stabilize the trench bottom.

A laser beam may be used to attain property alignment of sewer pipe during construction.
However, if such a device is used, a blower of sufficient capacity to prevent defraction of the beam
by fumes from joint lubricant must be used.

No pipe shall be installed in the trench until the bottom of the trench has been properly shaped and
its conditions, line, and grade has been approved by the Engineer.

Pipe shall be laid with the spigot end downstream entering the bell to full depth, and in such manner
as not to drag earth into the joints. Pipe sections shall be fitted together and matched so that. when
laid, they wiil form a sewer with a smooth and uniform invert. [nstallation shall be in accordance
with manufacturer’s recommendations.

Wherever obstructions are encountered during the progress of the work and interfere to such an
extent that an alteration in the Plan is required. the Engineer shall have the authority to change the
approved plans and order a deviation from the line and grade or arrange with the Engineers of the
structures for the removal, relocation, or reconstruction of the obstructions.




Cutting and Trenching Excavation

If local conditions permit their reuse, all surface materials suitable for reuse in restoring the surface
shall be kept separate from the general excavation material.

All excavated material unsuitable for backfill shall be removed and disposed of off the site, by and
at the expense of the Contractor.

All excavated material shall be piled in a manner that will not endanger the work and that will not

avoid obstructing walks and driveways. Ditches shall be kept ciear or other satisfactory provisions
made for drainage.

All excavations shall be made to such depths and widths as detailed on the approved plans or an

embodied in the Specifications or as will give ample room for carrying on the required construction
operations.

No excavated trench shall be wider than one and four-tenths (} 4/10) times the pipe diameter in

inches plus twelve (12) inches (width = 1.44™ + 12”) or two (2) feet wide or as designated by the
engineer.

Granular backfill material shall be tamped into the trench uniformly on both sides of the pipeline
for the full width of the trench, up to the horizontal diameter of the pipeline.

No large rocks shall be allowed in contact with the pipe either in the bed or the backfili. Large
rocks occurring in the bed shall be removed and the resulting hole filled with gravel.

Belli holes shali be of ampie depth to permit the barrel of the pipe totaily flat on the trench bottoms,
but they shall not be larger than necessary for properly making the joint.

Trench Excavation Classifications

All excavation shall consist of two (2) classifications: Class “A™ and Class “B”

A. Class “A” Excavation: Class “A” Excavation shall consist of all other materials not to be

mentioned in Class “B”. The decisions of the Consultants shall be final in the determination
of the proper classification.

B. (Class “B” Excavation: Any materials shall be considered Class “B” excavation. which. in the
opinion of the Consultant cannot be excavated by any process other than drilling and blasting
or drilling and wedging. The classification shall not be extended to include the matenals,
which can be removed by other means. but which. for reasons of economy in drilling and
wedging. Such excavation shall inciude detached pieces of rock or boulders one (1) cubtc
yard or more in contents and masses of solid, weil-defined ledge of stone or masses or rock,
slate, shale, or soapstone and other similar substances. Class “B” Excavation shall be
stripped for measurement if sections of such length as the Consultant may direct, and no rock
excavated or blasted before such measurements will be allowed. Stripping shall mean the
removal of all other materials so as to expose the surface of the rock.

1. Explosives: Explosives shall only be used of such character and strength and int such
manner as may be permitted by the Engineer. All necessary precautions shall be taken




to prevent accidents and injury or damage to adjacent buildings. Blasts shall be
completely and carefully covered with heavy timbers or other adequate protection and
shall be made only between such hours as may be designated by the Engineer. The
Contractor shall be liable for all injuries or deaths of persons or damages to property
caused by blasting or explosives.

it. ~ Mecasurement: All Class “B” Excavations shal! be measured in place by the cubic vard.
No loose, shaken or previously blasted rock will be allowed as Class “B” Excavation,
nor shalf any excavation exterior to the maximum of measurements be allowed.

Sheeting and Bracing

Furnish, put in place, and maintain such sheeting, braces, rangers, and other timbering as may be
required to support the sides of the excavation and to prevent any movement which could in any
way injure the sewers, diminish the necessary width of the excavation or otherwise injure or delay
the work or endanger adjacent pavemnents, buildings, sewers, pipes. drains, conduits or other
structures. or the lives of workmen employed thereon.

The engineer may direct that sheeting in the trench be cut off at any specified elevation and in no

case without permission shall timber be left in the ground above and elevation eighteen (18) inches
below the surface of the ground.

All timber, which may not be left in place under the foregoing provisions of this Specification, shall
be removed in such manner as not to endanger adjacent pavements, structures or property, or to
cause movement of the pipe or endanger the structure built in the excavation from which the timber
of sheeting is being removed or adjacent thereto. All voids left by withdrawal of sheeting shall be
immediately refilled with sand or fine earth by ramming with tools especially adapted to that
purpose, by watering, or otherwise as may be directed by the engineer.

Laving Pipe

Pipe material shall meet the requirements of the Material Specifications. Branches, fittings, and
specials shall be provided, and when not to be immediately used shall be closed with earthenware
or pre-cast corncrete stoppers sealed in place with bituminous mastic. When immediate use is to be
made of them, they may be closed with a plywood stopper. The sewer at the end of the days’ -
laying shall be closed with dirt-tight temporary stopper. '

The interior of the sewers shall, as the work progresses, be cleared of all dirt, cement and
superfluous materiais of every description. On all diameter sewer, an approved swab or drag shall
be kept in the pipeline and pulled forward past each joint immediately after its completion.

Unless otherwise permitted, at least four (4) finished joints shalf be left exposed for inspection
throughout the working day, and any and all sections of pipe laid shall be made accessible for
inspection at any time while the work is progressing.

Pipe shall not be laid in water. No waiking on or walking over the pipe will be permitted after they
are laid except as may be necessary for backfilling and tamping.

Pipe shall be firmly supported for its entire length when laid in trench.




8.

Backfilling for Trenches

A,

General: When the pipe is laid, the Contractor shall backfill under and around the pipe as
specified in “Pipe Bedding”. The remainder of the trench shalf then be carefully backfilled
simultaneously on both sides of the pipe. Broken concrete or pavement, blasted rock and
large boulders shall not be used as backfill materials. Any trenches improperly backfitled, or
where settlement occurs, shall be repaired as directed by the engincer.

Backfill in Paved Areas: In areas of existing or proposed pavement or rock surfaces, the
entire backfill shall consist of well-graded one (1) inch minus crushed limestone. The
backfill material shall be compacted to ninety (90) percent of the Modified Proctor density by
an acceptable method to ensure that no pavement settlement of the completed backfill will
cccur. All areas of existing pavement damaged during construction shall be repaved with
three (3) inches of Type C asphaltic pavement and installed in accordance with the latest
edition of the Missouri Standard Specifications for Highway Construction. Edges of the
existing pavement shall be neatly cut in a straight line, removing all damaged pavement prior
to repaving.

Backfill in Areas that are not Paved: The entire backfill for trenches in these areas shall be
compacted to eighty-five (85) percent of the Modified Proctor density as directed by the
engineer. [t is the intent of these Specifications to secure a condition where no further
settlement of trenches will occur after backfilling is completed.

Compaction: Care shall be exercised not to disturb pipe when placing backfill. All backfill
or trenches shall be placed in uncompacted lifts not to exceed eight (8) inches in thickness,
and each lift shall be compacted in a manner approved by the engineer.

Responsibility of Contractor for Backfill Settlement: The Contractor shall be responsible for
the satisfactory compaction of backfill material described. If any trenches or other
excavation are found to have settled, they shall be immediately reworked by the Contractor
and restored to the specified grades. In addition, the Contractor shall be responsible for all
damage or damages which might result from settlement or backfill made by him on the
fulfillment of his Contract within and during the period of one (1)} year from and after the date
of final acceptance thereof by the Engineer.

Finish Grading: The finishing of side slopes, cuts, and fills shall be reasonably smooth
uniform surfaces that will merge with the adjacent terrain without noticeable break.
Finishing shall be done in accordance with grades shown on the approved plans and without
variations that are readily discernible.

Testing of Sewers

A,

General: After construction and backfilling are completed and before any services are
connected to the sewers. the completed lines shal! be tested for leaks and visually checked for
straighmess of line and cracked pipe. If any deficiencies in line are found which will be
determined to the proper functioning of the sewer, the deficiencies shall be corrected. Any
damaged or cracked pipe shall be excavated and relayed in a manner satisfactory to the
engineer. Any section of sewer which is found to be leaking in excess of the allowable
quantity shall be repaired.



Acceptance Tests: Each reach of sewer shall meet the requirements of the following
acceptance tests. All defects shall be repaired to the satisfaction of the engineer.

i Installation Acceptance of Plastic Gravity Sewer Lines shall be tested by using Low-
Pressure Air

10. Sewers Near Water Mains

A.

Horizontal Separation: Whenever possible, sanitary sewers and manholes shall be located at
least ten (10) feet. horizontally, from any water main. When local conditions prevent a lateral
separation of ten (10} feet, a sewer may be laid closer than ten (10) feet to a water main,
provided that the water main is at least eighteen (18} inches above the top of the sewer.

When it is impossible to obtain proper horizontal and vertical separation as stipulated above.
both the water main and sewer must be constructed of mechanical slip-on joint pipe and
should be pressure-tested to assure water-tightness before backfiiling.

Vertical Separation: Whenever sanitary sewers or house sewers must cross water mains. the
sewer shall be laid at such an elevation that the bottom of the water main is eighteen (18)
inches above the top of the drain or sewer. A full length of water main pipe shall be centered
over the sewer line to be crossed as that the joints will be equally distant from the sewer and
as remote therefrom as possible. This vertical separation shall be maintained for the portion
of the water main located within ten (10) feet, horizontally, of any sewer or drain it crosses.

Unusual Conditions: Where conditions prevent the minimum vertical separation set forth
above from being maintained, or when it is necessary for the water main to pass under a
sewer or drain, the water main shall be laid with mechanical joint cast-iron pipe, and the cast-
iron pipe shall extend on each side of the crossing to a distance from the sewer of at least ten
(10) feet. In making such a crossing, a full length of water main pipe must be centered over
or under the sewer to be crossed, so that the joints will be equi-distant from the sewer and as
remote therefrom as possible. The sewer line must also be constructed of cast-iron pipe with
slip-on joints until the normal distance from the sewer line to the water main is at least ten
(10) feet.

END OF SECTION




FORCE MAIN, SDR-21 (CLASS 200)

1. Material Specifications, PVC Pressure Rated Pipe and Fitings

A. PVC Force Main:

i Pipe: Water mains shall be PVC Class 200. Pipe shall conform to ASTM D2241 and
shall be pressure rated at 200 psi at 73°F with a standard dimension ratio of SDR 21,
PVC pipe must bear the seal of approval of the National Sanitation Foundation. Net
laying lengths must be twenty (20) feet. Joints shall be integral beil push-on joints with

single rubber gasket, making a pressure tight seal. Said pipe shall be in accordance
with ANSI/ASTM D2241-78 or the latest revision thereof.

ii.  Fittings for PVC Pipe: Fittings for pipe sizes two (2) inches through three (3) inches
shall be made of the same quality as pipe meeting the requirements of PS$22-70. ASTM
D-2241 and ASTM D-1784 and shall have elastomeric seal joints. For pipe sizes
greater than six {6) inches, flanged and/or mechanical joints cast iron fittings; for PVC
pipe shall be used and shall meet the requirements of ANSI A21.11 (AWWA-C111).
Fittings shall include appropriate transition gaskets.

For pipe sizes greater than four (4) inches, mechanical joint cast iron fittings for PVC
pipe shall be used and shall meet the requirements of ANSI Specification A21.11
(AWWA-C111). Fittings shall include appropriate transition gaskets.

B.  Pipe and Fitting Compound: PVC compounds shall be white in color for improved exposure
resistance and shall comply with ASTM D-1784. Rigid Poly (Vinyl Chioride) Compounds
with physical properties and chemical resistance of cell classifications for pipe of 12454-B,
12454-C, or 14333-D and cell classifications for fittings of 12454-B, 12454-C, or 13343-C.
Different cell classifications having one or more superior properties and clean rework
material generated by the manufacturer’s own production shall be acceptable.

C. Joints: Joints of both pipe and fittings shail comply with ASTM D-3139. Jjoints for Plastic
Pressure Pipes Using Flexible Elastomeric Seals. Qualification test of the joint design shall
result it no leakage under various laboratory test conditions of joint alignment at two (2)
times rated pressure and at twenty-two (22) inches mercury vacuum.

D.  Gaskets: Gaskets shall be molded from a high grade, properly vulcanized, elastomeric

compound consisting of either a basic natural or synthetic rubber. Gaskets shall be marked to
show pipe size and type.

Note: Specifications for Elastomeric Seals for Thermoplastic Pipes are being developed by
ASTM. Until they are published, the compound for elastomeric seal rubber gaskets shall
generally comply with modified physical requirements of ASTM Standard Specifications: D-
1869. Rubber Rings for Asbestos Cement Pipe; C361, Reinforced Concrete Low-Head

Pressure Pipe; and AWWA Standard C]11 for Rubber Gasket Joints for Cast-Iron Pressure
Pipe and Fittings.

E. Valves: Valves for force mains shaif be Mueller mechanical joint, non-rising stem, resilient
wedge Model A-2360-20 seat, gate valves or approved equal. Each valve shall include the
required Mueller Mechanical Joint Accessories. Said valves shall be of the size required in
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the approved plans. All valves shall be manufactured in accordance with AWWA Standards
C-509. '

F.  Valve Boxes: Valve boxes shall be Mueller Model H-10360 buffalo-type with lid as
manufactured by the Mueller Company or approved equal.

G.  Air Release Valves: Air release valves shall be Valmatic Model 48 or approved equal with
steel floats, resilient seating and cast-iron housing.

H. Air/Vacuum Release Valves: Air/Vacuum Release Vaives shall be Valmatic Model 301 or
approved equal with steel floats, Buna-N seating and cast-iron housing.

Responsibility for Materials

A.  Responsibility for Material Fumished by Contractor: The Contractor shall be responsible for
all material furnished by him and shall replace at his'own expense all such material found
damaged or defective. This shali inciude the fumnishing of ali material and labor required for
the replacement of installed material discovered defective prior to the final acceptance of the
work.

B.  Responsibility for Safe Storage: The Contractor shall be responsible for the safe storage of
material furnished by or to him and accepted by him and intended for the work until it has
been incorporated in the completed project. The interior, as well as all sealing surfaces of all
pipe, fittings and other accessories shall be kept free from dirt and foreign matter at all times.
Fittings shall be drained and stored in a manner that will protect them from damage by
freezing. Pipe stored outside for a period longer than one (1) month shall be covered with

canvas or other opaque material. Clear plastic sheets shall not be used. Air circulation shall
be provided under covering.

Handling of Pipe and Accessories

A. Handling and Care: Pipe and accessories shall, unless contrary instructions are received, be
unloaded at the point of delivery, and hauled to and distributed at the site of the Project by the
Contractor. They shall at all times be handled with care to avoid damage.

Work to be Performed

A. Alignment and Grade: All pipe shall be laid to and maintained at the required lines and
grades. Fittings shall be instalted at the required focations.

B.  Deviations Occasioned by Other Structures: Temporary support, adequate protection and
maintenance of all underground and surface utility structures, drains, sewers and other
structures encountered in the progress of the work shall be furnished by the Contractor at his
own expense. Where the grade or alignment of the pipe is obstructed by the existing utility
structures such as conduits. ducts. pipes, branch connections to main sewers or main drains,
the obstruction shall be permanently supported, relocated, removed or reconstructed by the
Contractor. Whenever necessary to determine the location of existing underground utility
structures, the Contractor. All pipe shall be laid to depth shown on the approved plans. The
depth shall be measured from the established street grade or the surface of the permanent
improvement to the top of the pipe barrel.
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Excavation and Preparation of Trench

A.

General: The trench shall be dug to the required alignment and depth shown on the approved
plans. Unless specified otherwise, the minimum depth of pipe cover shall be forty-two (42)
inches.

Trench Stability: Where necessary to prevent caving. trench excavations in unstabie soil
shall be adequately supported. Where sheeting and bracing are used the trench width shall
not be less than that specified hereafter. As backfill is placed and sheeting is withdrawn, the

void left by the withdrawn sheeting shall be filled and compacted before withdrawing the
next increment.

Prepération of Trench Bottom: The trench bottom shall be so constructed so as to provide a
firm, stable, and uniform support for the full length of the pipe. Bell holes at each joint shall
be provided to permit the joint to be made properly.

Trench Excavation Classifications: All excavation shall consist of two classifications: Class
“A” and Class “B”.

i. Class *A” Excavation: Class “A” Excavation shall consist of all other materials not
mentioned in Class “B”. The decision of the ENGINEER shall be final on the
determination of the proper classification.

ii.  Class “B” Excavation: Any material shall be considered Class “B” Excavation, which,
in the opinion of the ENGINER, cannot be excavated by any process other than driiling
and blasting or drilling and wedging. This classification shall not be extended to
inctude the materials, which can be removed by other means, but which, for reasons of
economy in excavation, it is preferred to remove by drilling and blasting or drilling and
wedging. Such excavation shall include detached pieces of rock or boulders one (1)
cubic yard or more in content and masses of solid well-defined ledgés of stone or
masses of rock, slate, shale, or soapstone and other similar substances. Class “B”
Excavation shall be stripped for measurement in sections of such length as the
ENGINEER may direct, and no rock excavated or blasted before such measurements

will be allowed. Stripping shall mean the removal of all other materials so as to expose
the surface of the rock. .

a. Explosives: All necessary precautions shall be taken to prevent accidents and
injury or damage to adjacent buildings. Blasts shall be completely and carefully
covered with heavy timbers, or other adequate protections. The Contractor shall
be liable for all injuries or deaths or persons or damages to property caused by
blasting or explosives.

b.  Measurement: All Class “B” Excavation shall be measured in place by the cubic
yard. No loose, shaken or previously blasted rock will be allowed as Class “B”
Excavation, nor shall any excavation exterior to the maximum {imits of
measurement be allowed.

i, Stockpiling of Excavated Material: All excavated material shall be stockpiled in a
manner that will not endanger the work and will avoid obstructing sidewalks and
driveways. Hydrants under pressure, valve pit covers, valve boxes, curb stop boxes,
fire and police call boxes, or other utility controls shail be left unobstructed and
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accessible until the work is completed. Gutters shall be kept clear or other

satisfactory provisions made for street drainage and natural watercourses shall not be
obstructed.

Laving of Pipe

A.

Lowering Pipe and Accessories into Trench:

L. General: Proper implements, tools and facilities shall be utilized by the Contractor for
the safe and efficient execution of the work. All pipe, fittings, valves and accessories
shall be carefully lowered into the trench using suitable equipment in such manner as to
prevent damage to pipe and fittings. Under no circumstances shall the pipe or
accessories be dropped or dumped into the trench.

ii. Inspection of Pipe and Accessories: The pipe and accessories shall be inspected for
defects prior to iowering into trench. Any defective, damages, or unsound material
shall be repaired or replaced as directed by the ENGINEER.

iti.  Pipe Kept Clean: All foreign matter or dirt shall be removed from the interior of the
pipe before lowering into position in the trench.

Joining Pipe Sections: The sealing surface of the pipe. the bell to be joined. and the rubber
ring shall be cleaned immediately before assembly, and assembly shall be made as
recommended by the manufacturer. When pipe laying is not in progress, the open ends of
installed pipe shall be closed to prevent entrance of trench water into the line. Whenever
water is excluded from the interior of the pipe, enough backfill shall be placed on the pipe to
prevent floating. Any pipe that has floated shail be removed from the trench and the bedding

restored. No pipe shall be laid when the trench conditions or the weather are unsuitable for
proper installation.

Cutting Pipe: The pipe shall be cut in a neat and workmanlike manner without damage to the
pipe so as to have a smooth end at right angles to the axis of the pipe.

End Preparation: Pipe ends shall be cut square and beveled in accordance with the pipe
manufacturer’s recommendations. '

Joining PVC Pipe to Fittings and Accessories:

i.  General: PVC pipe shall be manufactured with “iron pipe size™ outside diameters.
Each valve or fittings connected to PVC plastic pipe shall be equipped with a bell
having a profile that permits a seal to be made directly between the pipe end and the
bell of the fitting with a rubber gasket. The rubber gaskets shall be supplied by the
fittings or accessory manufacturer.

ii.  Push-On Joints: The push-on joint shall be a rubber gasket joint. it shall be assembled
bv the positioning of a rubber ring gasket in an annular recess in the fitting socket and
then forcing the end of the pipe into the socket. The pipe end compresses the gasket
radially to form a positive seal. The gasket and annular recess shall be designed, sized
and shaped so that the gasket is locked in place against displacement. Care should be
taken to use the correct gasket to match the fitting gasket groove profile. Assembly of



the gasket within the groove should be in accordance with the manufacturer’s
recommendations.

Setting of Valves and Fittings:

1. General: Valves and fittings shall be provided and installed as shown on the approved
plans or as specified. They shall be inspected and cleaned prior to installation.

ii.  Thrust Blocking: Thrust blocking shall be provided at each valve, bend, tee, and at
reducers or fittings where changes in pipe direction occurs.

7. Pressure and Leakage Tests

A.

General: Suffictent backfilt shall be placed prior to fillings with water and field testing to
prevent lifting of the pipe. When local conditions require that the trenches be backfilled

immediately after the pipe has been laid, the testing may be carried out after backfilling has
been completed.

At least seven (7) days shall elapse after the last concrete thrust blocking has been cast with
normal (Type [) Portland cement. This elapsed time may be reduced to three (3) days with
the use of high-early strength (Type III) Portland cement.

Procedure: The following procedure is based on the assumption that the pressure and leakage
test will be performed at the same time. Each section of the pipeline shall be slowly filled
with water and all air expelled by means of taps at high points. The specified test pressure
shall be applied by means of a pump connected to the pipe. The test pressure shalf be
maintained by additional pumpage if necessary for the specified time during which ali
exposed pipe, fittings, valves, and hydrants shall be carefully examined. All defective
elements shall be repaired or removed and repiaced and the test repeated until all visible
leakage has been stopped and the allowable leakage requirements have been met.

Allowable Leakage: The Contractor shall furnish the gauges and measuring device for the
leakage test, pump, pipe, connections and all other necessary apparatus, and shall furnish the
necessary assistance to conduct the test. The duration of each leakage test shall be two (2)
hours and during the test the main shall be subjected to the pressure required above or as
specified in the purchaser’s addendum to this standard. Leakage shall be defined as the
quantity of water that must be supplied into the newly laid pipe or any valved section thereof
to maintain the specified leakage test pressure after the pipe has been filled with water and
the air in the pipe line has been expelled. No installation will be accepted if the leakage is
greater than that determined by the formula:

L=ND/7.400 P=50 psi
L is the allowable {eakage in gallons per hour; N is the number of joints in the length of

pipeline tested; D is the nominal diameter of the pipe in inches; and P is the average test
pressure during the leakage test in pounds per square inch gauge.

8. Backfilling

A,

Pipe Bedding: Pipe shall be laid in a flat bottom trench with backfill material approved by
the ENGINEER deposited in the trench uniformly at both sides of the pipe line for the fuil
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width of the trench. up to the horizontal diameter of the pipe line. This backfill material shall
be tamped into layers and shall be sufficiently damp to permit thorough compaction under
and on each side of the pipe to provide support free from voids. When pipe is to be laid in a
trench excavated from rock, and overdig of four (4) inches shall be maintained and a four (4)
inch thick sand layer provided to cushion the pipe.

B.  Backfilling Procedure Before Tests: The pipe and joints shall be embedded as specified
above and a cushion of material placed over the pipe and joints to an average depth of twelve
(12) inches. If the joints are to be exposed during the test, additional backfill material shall
be placed between the joints in order to hold the line securely during the test. The average
depth of material in this instance shall be twelve (12} inches over the top of an eight (8) inch
diameter and smaller pipe and twenty-four (24) inches over larger pipe.

C.  Backfill Procedure after Tests: On completion of pressure and leakage tests, exposed joints
shall be embedded as specified above and backfill placed to a depth of twelve (12} inches
above the top of the pipe. The balance of backfill shall contain no stones more than six (6)
inches in their largest dimension. Trenches shatl be backfilled to a compaction density of
ninety (90) percent as determined by the American Association of State Highway and
Transportation Officials Method T99 for Compaction and Density of Soils. Additional
backfill material shall be supplied if needed to completely backfill the trenches or to fill
depressions caused by subsequent settlement.

Restoration of Surfaces and/or Structures

The Contractor shall restore and/or replace paving, curbing, sidewalks, gutters, shrubbery, fences,
sod, or other disturbed surface or structure to a condition equal to that existing before the work

began and to the satisfaction of the ENGINEER. Public street repairs shail be in accordance with
the requirements of the Approved plans and Specifications.

Cleaning Up
All dirt, rubbish, and excess earth from excavations shall be disposed of by the Contractor in

compliance with applicable laws and ordinances and these Specifications. The construction site
shall be left clean to the satisfaction of the ENGINEER.
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Project: Calvey Brook Estates
Sewer System Technical, Management, and Financial Capacity Statement

The [ollowing comments are designed to show the technical managerial and financial capacity of
the Calvey Brook Sewer Company.

ltem [ Two copies of the engineering report have been submitted 1o Mo- DNR for review,
ltem 2 Two copies of the detailed plans and specifications have been submitted to Mo~DNR for
review.

Item 3 An Application for Construction Authorization has been submitted to Mo~DNR.
Required Items for Technical Capacity Demonstration

Item 1 Calvey Brook Sewer Company will higher a state certified operator.
The Sewer Company will provide the operator with all required equipment for the
operator 10 perform the job. Mr. Tim Flagg will be the certified operator.

Item 2 The continuing authority will maintain as built plans for collection system. The
plans will be required to be updated alter any new construction has occurred prior to
final acceptance of the line by the continuing authority.

Additional space has been provided for in the tanks and filter bed for the addition of 2 treatment
pods if required in the future of the system.

Design Guide Standards

ftem | This system is intended to serve Calvey Brook Eistales which 1s a tract of land located in
the northeast corner of section 20 township 42 north range 2 east of the 5" P.M. in
Franklin county Missouri. Calvey Brook Estates is a 36 lot residential subdivision on
approximately 25 acres. This area has no centralized septic service available. The only
method of sewage treatment is On-Sile systems.

ltem 2 This area 1s part of Public Water Disirict No. 2. However, according to the Franklin
County Planning & Zoning Department the above-mentioned water district exists on
paper only and it has no active members. A letter waving the preterential status cannot be
obtained.

Item 3 Calvey Brook Estates will be the only area served by this Sewer systein. The boundaries
will be the limits of the subdivision as it is recorded in the Franklin County Recorders
Office. If additional connections are made Mo DNR approval of the plans will be
required prior to acceptance of the proposed addition.

liem 4 Franklin County Zoning Regulations require a dense subdivision to provide central waler
and central sanitary sewer. The chosen central sewer system will provided the best

treatment system for the area being served.

Item 5 The treatment facility is located at the lowest point of the subdivision.
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Project: Calvey Brook Estates
Sewer System Technical, Management, and Financial Capacity Statement

Item 6 The esimated {low to ihe treatment facility was assumed at 277 gallons per home,

Item 7 A future extension of 8 residential lots to the system was anticipated.

Hem 8 Design hydraulic and biological loadings were supplied in the engineering report.

Item 9 Wunderlich Surveying & Engineering will provide inspection of the sewer system and
will supply a certification to. Mo~DNR.

Required 1tems for Managerial Capacity Demenstration

Item 1 The owners inlend 1o develop companies that will be responsible for the operation and
maintenance of the waler and scwer systems. They are currently in the process of
forming these companiess.

Item 2 A Written Rate Structure and Service Fee will be publicly displayed.

Item 3 The proposed company will hold public meetings {or rate structure changes. All
customers will be notified of such meeting prior to the meeting and before the rate
changes take affect.

Item 4 Managerial Capacity for future regulation impacts have heen considered.

Item 5 An organizational chart for Calvey Brook Sewer Co. is as follows:

President Vice President Treasurer Secretary

Jeff Snider  Roger Gullet Jeff Snider  Roger Gullet
Jelf Snider Roger Guilet
2801 West Osage Suite 2488 hwy N
Pacific, Missoun 63069. Pacitic, Missouri 63009
Phone 636 271-5792 Phone 636 271 2327

[tem 6 The designated customer complaint person will be Je{i Snider president of Calvey Brook

Sewer Company. See above for address and phone number. Office hours will be from 8
am to 5 pm Monday through Friday.
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ltem 7 The written customer complaint procedure will be as follows
a.) The received complaints will be recorded in a record book upon arrival
b.) The system operator will tespond to the complaint.
c¢.} The system operator will try to solve the problem.
d.) Disputes that cannot be resolved will be forwarded to the continuing authority tor
further review.

e.) Complaint procedures will be publicly published with the rate structure.

Item 8 Mr.Tim Flagg shall be contacted as the compliance contact person.
Environmental Services
Phone 636 390 2517
Item 9 An Operation Management Plan will be included when received from the manufacture.
Item 10 An Emergency Operation Plan has been included.
Item 11 The water wil} be tested according to Mo~DNR Guidelines and shall meet the required
discharge limits as determined by The State of Missouri.

Required Items for Financial Capacity Demonstration

Item 1 Standard Accounting Principles and Practices will be used.

Item 2 Legal action, disconnection, and late fees will be used in the event of non payment to the
governing authority. The actions by the governing authority for non-payment will be
publicly published with the rate structure,

Item 3 The governing authority wiil perform an annual budget of revenue and expenditures with
an annual comparison to the planned budget.

ftem 4 Writlen rate structure and service fee will be published publicly

Item 5 A financial capacity sheet shall be maintained by the governing authorily, See attached.

Item 6 An operating reserve of the annual operalions and maintenance will be established.

Item 7 Emergency equipment replacement reserve equal to the most expensive mechanical
equipment over 20 years has becn established.




Calvey Brook Sewer Company

Repair & Replacement Schedule
4.00% inflation Rate per Year (Assumed)

5.50% Expected Interest Rate on Balances Invested

Annual Fayment to Repair and Replacement Account:
{This is the Minimum Annuity plus the Supplemental Annuity)
_0.00% Expected Interest Rate on Amounts Borrowed

Miszowr
Deparimenl of
Natiral Reseurces

$1,103

Cost per End of Year
Year ltem in Future Interest R&R
Ending Current Inflatinn | Cost per |Yearly Total{ Earned Account
In Replacement item Description Dollars |# Items| Factor Item R &R Cost | (or Paid)| Balance

2003 1.00 $0 $0 $0 $1.103
2004 1.04 $0 $0 $61 $2,267
2005 1.08 $0 $0 $125 $3,495
2006 |distrubiting Valve $400 1 1.12 $450 $450 $192 $4,340
2007 117 $0 $0 $239 $5,682
2008 |VentFan $1,000 1 1.22 $1,217 $1,217 $313 $5,881
2009 1.27 $0 $0 $323 $7.308
2010 1.32 $0 $0 $402 $8.813
2011 |Pumps $1,000 1 1.37 $1,369 $1,369 $485 $9,032
2012 . 1.42 $0 $0 $497 $10,632
2013 1.48 $0 $0 $585 $12,320
2014 1.54 $0 $0 $678 $14,100
2015 [Filter Media $5,000 1 1.60 $8,005 $8,005 $776 $7,974
2016 1.67 $0 $0 $439 $9,516
2017 |Vent Fan $1,000 1 1.73 $1,732 $1,732 $523 $9,410
2018 1.80 $0 $0 $518 $11,0314
2019 1.87 $0 $0 $607 $t2,741
2020 1.95 $0 $0 $701 $14,545
2021 [Pumps $1,000 1 2,03 $2,026 $2,026 $800 $14,422
2022 211 $0 $0 $793 $16,318

Notes: Starting Account Balance $0

Finsent Worth less Starting Account Balance $7.590

Minimum Annual Annuity . $635

Supplemental Annual Annuity $468



Calvey Brook Sewer Company

Fixed and Variable Operating Costs

Fixed Operating Costs Chart C T,
Average Number of Customers During "Last Full Year™: 36 |
Costs for the one Year Period Ending:  12/31/03
Fixed
Cost Cost After
Total Ammual  Percen- Adjustment
Costfor tage for for High- Adjusted
Item Each ltem Each ltem  Strength & I/l Fixed Cost
Salaries & Benefits for Administration Staff $0 100% X $0 = $0
Billing, Office Operation & Utilities, Rent &
Other Overhead $1,200 100% X $1,200 = $1,200
Insurance & Bonding $2,000 100% X $2,000 = $2,000
Accounting, Legal, Engineering & Other
Professional Services $1,200 100% X $1,200 = $1,200
Debt Repayment & Related Expenses $0 50% X $0 = $0
Debt Reserve Payments $0 50% X $0 = $0
Other Reserve Payments $0 0% X $0 = $0
Salaries & Benefits for Operations Staff $0 0% X $0 = $0
Electricity & Utilities for Operations: $400 100% X $400 = $400}
Operating Supplies & Equipment $300 100% X $300 = $300|
Chemicals 0% X $0 = SUI
Equipment Leases $0 0% X $0 = $0
Regular Maintenance & Repairs $0 100% X $0 = $0
Auto & Other Rolling Stock $0 100% X $0 = $0
Permits, Training $0 100% X $0 = $0
Taxes and Franchise Fees $0 0% X $0 = $0
Payment to R & R Account $1,103 0% X $1,103 = $0
Surchargeable Services (Adjustment) N.A. N.A X $0 = N.A.
Infiltration/inflow {Adjustment) N.A. 100% X $0 = $0
System Maintenance & Operations $3,000 100% X $3,000 = $3,000
100% X $0 = $0
$0 0% X $0 = $0
Total Costs: $9,203 $9,203 $8,100
(Fixed Costs $18.75  per month, per user)




Calvey Brook Sewer Company
Variable Operating Costs Chart |

-8 Nalutal Resqurces
Average Number of Customers During "Last Full Year”: 36

Costs for the one Year Period Ending: 12/31/03

Variable
Cost Cost After
Total Annual  Percen- Adjustment Adjusted
Cost for tage for for High- Variable
ftem Each Item Eachitem  Strength & VI Cost
Salaries & Benefits for Administration Staff $0 0% X $0 = $0
Billing, Office Operation & Utilities, Rent &
Other Overhead $£1,200 0% X $1,200 = $0
insurance & Bonding $2,000 0% X $2,000 = $0
Accounting, Legal, Engineering & Other
Professional Services $1,200 0% X $1,200 = $0
Debt Repayment & Related Expenses $0 50% X $0 = $0
Debt Reserve Payments $0 50% X $0 = $0;
Other Reserve Payments $0 100% X $0 = $0
Salaries & Benefits for Operations Staff $0 100% X $0 = $0}
Electricity & Utilities for Operations $400 0% X $400 = $0I
Operating Supplies & Equipment $300 0% X $300 = SUI
Chemicals $0 100% X $0 = $0
Equipment Leases $0 100% X $0 = $0{
Regular Maintenance & Repairs $0 0% X $0 = $0
Auto & Other Rolling Stock $0 0% X $0 = $0
Permits, Training $0 0% X $0 = $0
Taxes and Franchise Fees $0 100% X $0 = $0
Payment to R & R Account $1,103 100% X $1,103 = $1,103
Surchargeable Services (Adjustment) N.A. N.A. X $0 = N.A.
Infiltrationfinflow (Adjustment) N.A. 0% X $0 = $0
System Maintenance & Operations £3,000 0% X $3,000 = $0
0.0 $0 0% X $0 = $0
$0 100% X $0 = $0
Total Costs: $9.203 $9,203 $1,103
{Average User Lises 5600 gallons/month)
(Variable Costs $0.46  per 1,000 gallons)




Loading and Cost Allocation Calculations Deparent o

WA Natural Resources

The estimated cost to transport and treat surchargeable high-strength wastewater is ** $0
The percentage of Infiltrationfinflow is estimated to be 25%
The relative cost (percentage) to transport and treat H is 40%
The estimated cost to transport and treat Infiltration/Inflow is ** $0
The percentage of Infiltration/Inflow cost to allocate to fixed costs is 100%
Estimated Annual Flow (does not include Infiltration/Inflow) 2,376,000 galionsiyear
+ Infiltration/Inflow 792,000 gallons/year
= Total Annuat Flow 3,168,000 gallonslyear

(The figure immediately above should be close to your master metered flow volume}

Directions for estimating Infiltration/Inflow (I/1} and surchargeable costs:

1. Surchargeahle high-strength wastewater is wastewater that js stronger than narmal for your system, "Nomal” is vsually
considered to be domestic wastewater. If you have high-strength wastewater customers that you charge surcharges to, enter
your estimate of the costs to treat this wastewater in cell G67. i you have no surchargeable customers, enter a zero.

2. 1N is water that gets into your system that shouldn’t he there, This includes wator that enters through line breaks, manhole
covers that leak, roof downspouts connected to the sewers and the like. Old systems can have 38 to 50 percent or more of I/l
Even new systerns have some Il In cell G68 above, enter your best estimate of the rate of I/l into your system. Hint: You should
have master meter flow figures for your system for last year. i so, enter higher or lower percentage estimates of your 1 until the
vofume shown on the "Total Annual Flow" fine is close te your known master mefered flow volume.

3. Since itis fairly clear water, I is usuaily less costly to treat than full strength wastewater. Most systems can transport and
treat ¥ for about 40 percent of the cost of full strength wastewater. in the highlighted cell G69 above, enter the percent between 0
and 100 for your system.

4. Enter zero (0) in cell G70 abhove. The software will then make a calculation and show the corroct estimate for your 11 costs
below this instruction line. Now, enter this number in cell GT0 above. Or, if you want to use your own estimate of the cost to
transport and treat i1, enter that amount in cefl G70.

This is the Il cost estimated Tnr your system based on the percentages you
$1 4] entered immediately above and the costs and percentages you entered in the
Fixed Costs Chart above.

5. Frequently, 100 percent of It costs are allocated to fixed costs. If that is your choice, enter 100 in cell G71. Otherwizge, enter
your desired percentage between 0 and 100. If you have only unmetered, flat ratn n=erg, enter 100 percent here. With this final
entry, your 1 costs will be calculated and allocated to fixed and variable costs as you desired.

Notes;

** These costs are entered by the software in the fixed costs chart above. High st sngth wastewater treatment costs are normally
paid for by each high-strength wastewater contributor through surcharges. Infitration/Inflow costs are frequently allocated
equally to all users' minimum charges.

When thera are no or few users that proditce Rinchemical Oxygen Demand, Settieahle Solids or other pallutants that are
significantly higher strength than residential users, most sewer authorities as=ign all the treatment costs to flow only, to keep
rates simple. if a cost was entered above for high-strength wastewater, that cost was not allocated as fixed or variable costs.
However, these are treatmment costs, therefore, they remain in the cost calcufation charts above.

In the interest of making rates as equitable and collectible as possible, it is genernily best to assign afl appropriate high-strength
treatiment costs to surcharges, and as many of the remaining fixed and variabl= cr<ts as possible to unit charges.




Calvey Brook Sewer Company
Rate Setting

Projected Costs for Year Ending In:

¢ S M sour
Depirment of
8 M ral Reao-res

Projected Revenues for Year Ending In:

2004 2004
Hookup Fees Devoted to
$0 Operating Costs
Fixed Costs $8.456 _ $7,776 Minimum Charge Revenue
Variable Costs $1,152 $5,724 Unit Charge Revenue
Surchargeable Service Costs 30 $0 Surcharge Revenue
$3.194 All Other Revenues
Total Costs $9.608 _ $16,694 Total Revenue
Proposed Minimum Charge $18.00 per month

Proposed Minimum Charge Usage Altowance

1.0 thousand gallons

Proposed Unit Charge

Proposed Average Hookup fee
Proposed Surcharge Revenues

When the minimum charge is: $121.16
and the usage allowance is zero, the rates are proportional to use.

Month within "Next Full Year” when new rates wiil be set:

At end of Year 5, Capital
Improvement Reserves hatance

$3.00 per 1000 gallons
$3,000

Current Average
Heokip fee is;

How much of the
proposed average
hookup fee at left will
be devoted to future
capital
impraovements?

$3,000 $500

$0 (for an entire year at the new rates)

and the unit charge is:

$3.00

Revenue reduction nended to reach working capital goal by

will be: end of Year 5 {lower rates to approach $0); {$3,808)
$20 979 Projected Revenues at Old Projected Revenues at Proposed (New) Rates During “"Next
' Rates During "Next Full Year" Full Year”

New Unit

Charge perl

New 1000

Minimum Gallons for

Revenue at old] Revenue at old|Charge Rate Revenve at Gallons
Customer Class (use per] Minimum Unit Charge| for This| new Minimum| Within This[] Revenue at new|
Month in Gallons) Charge Rate Rates Class Charge Rate Class| Unit Charge Rates|

Residential and General Customers
Under 1,000 $0 $0 $18.00 $0 $3.00 $0
1,000-1,999| $0 $0 $18.00 $0 $3.00 $0
2,000-2,999 $0 $0, $18.00 $0 $3.00 $0
3,000-3,999 $0 $0 $18.00 $0 $3.00 $0
4,000-4,999) $0 0 $18.00 $0 $3.00 $0
5,000-5,999 $648 $378| $18.00 $7.128 $3.00 $5,346]
6,000-6,999 $0 $0 $18.00 $0 $3.00 $01
7,000-7,999 50 $0 $18.00 $0 $3.00 $0
8,000-8,999 $0 $0 $18.00 $0 $3.00 $0
9,000-9,999 $0 $0 $18.00 $0 $3.00 $04
10,000-14,999 $0 $0 '$18.00 $0 $3.00 sof
15,000-19,999] $0 $0 $18.00 $0 $3.00 $of
20,000-29,999| $0 $0 $18.00 $0 $3.00 $0
30,000-39,999] $0 $0 $18.00 $0 $3.00 $0
40.000-49.999}' $0 $0 $18.00 $0 $3.00 $04
50,000 or more| $0 $0 $18.00 $0 $3.00 $0
Wholesale and Special Customers
Commercial 1 $0 $0] $18.00 $0 $3.00 $0
Commercial 2 $0 $0] $18.00 50 $3.00 £0
Wholesale 1 $0 $o| $18.00 $0 $3.00 $0
Wholesale 2 $0 so|  s18.00 $0 $3.00 $0
Unmetered, Flat Rate Customers $0 $0] $18.00 $0 $3.00 $0)
Totals for the Relevant Perlgti:l r:e $643 $378 $7.128 $5.34
Nota: Revenues above for the year ending in 2004 , which is the "next full year,” assume the following:

1 months revenues at the existing "0ld"” user charge rates and;

1

months at the "New'' user charge rates,




Calvey Brook Sewer Company
Rate Block Statistics © Je

The chart befow demonstrates the equitability of your rates as set in the Rate Setting Chart.
This is how to use it,

If your rates are absolutely proportional to use on a volumetric basis, your % of usage and %
of revenues figures will be the same within all the classes. If you have any minimum charge,
that will not happen.

Normally, the % of usage figure will be lawer than the % of revenue for the lower volume
classes. That will switch for the higher volume classes. Even if you are proposing a declining
rate structure in the Rate Setting Chart, this switch should occur near the volume of your

average resldential user. In your case, that volume is probably between 5,000 gallons per
month and

5,500 gallons per month.
For example, for the 5,000-5,999 gallons per month class, your percentages are:

100.0% for % of usage, and
100.0% for % of revenue.
Compare your percentages all the way up the range of user classes. For equitable rates, make

reasonable adjustments to your minimum charge and unit charges to get the percentages
fairly close together.

“Mext Full Year” Rate Binck Statistics

Customer Class {use per Month in

Gallons) % of Users] % of Usage % of Revenue
Residential and General Customers
Under 1,000 0% 0% 0%
1,000-1,999 0% 0% 0%
2,000-2,999 0% 0% 0%
3,000-3,999 0% 0% 0%]
4,000-4,999 0% 0% 0%l
5,000-5,999 100% 100% 100%
6,000-6,999 0% 0% 0%
7,000-7,999 0% 0% 0%
8,000:8,999 0% 0% 0%
9,000-9,999 0% 0% 0%
10,000-14,999 0% 0% 0%
15,000-19,999 0% 0% 0%
20,000-29,999 0%, 0% 0%
30,000-39,99% 0% 0% 0%
40,000-49,999 0% 0% 0%,
50,000 or more 0% 0% 0%
Wholesale and Special Customers
Commercial 1 0% 0% 0%!
Commerciat 2 0% 0% 0%,
Wholesale 1 0% 0% 0%
Wholesale 2 0% 0% 0%
Unmetered, Flat Rate Customers 0% 0% 0%

Totals 100% 100% 100%




Calvey Brook Sewer Company

Sl Missour
Costs and Revenues, 5 - Year Projection S, Nerar ersources
Year Ending Year Ending Year Ending Year Ending Year Ending Year Ending
ne Inflation tn n In n In In
# | Operating Cost and Income ltems Factor % 2003 2004 2005 2006 2007 2008
1 |Total Number of Customers 36 36 36 36 36 36
2 Annual Increase in Customers {%) 0.0% 0.0% was last year's actual rate for adding new customers
3_ |Total User Charges {Billable) 3.0% $12,312 $13,500 $14.016 $14,437 $14.870 $15,316
4 10perating Incomes
5 User Charges {Actual or Projected Receipts) $12,312 $13,500 $14,016 $14,437 $14,870 $15,316
6 Surcharges 30 $0 $0 $0 $0 $0
7 Working Capital Carried Over From Previous Year $0 $3,103 $3,363 $3.512 §3,668 $3,832
{for Operating Expenses} S
8 Working Capital Interest Earned (or Paid) $0 $85 $92 $a97 $101 $105
9 Hookup Fees Devoted to Operating Costs $0 $0 $0 $0 $0 $0
i0 Other Charges (late payments, forfeited deposits, etc.) $0 30 $0 30 $0 $0
1" Transfers From Capital Improvements Reserve $0 $0 $0 $0 $0 $0
12 Withdrawals From Debt Reserve $0 $0 $0 $0 $0 $0
13 Debt Reserve Interest Earned (or Paid) $0 $0 $0 $0 $0 $0
14 Withdrawals From Other Reserves $0 $0 $0 $0 $0 $0
15 Other Reserve Interest Earned (or Paid) $0 $0 $0 $a $0 $0
16 Other Income 50 $0 $o $0 $0 $0
17 Other Income $0 $0 $0 $0 s $0
18 | Other Adjust.  (+ or ) Describe $0 $0 $0 $0 $0 $0
19 _|Total Actual or Projected Operating Revenues $12,312 $16,694 $17.472 $13,045 $18,639 $18,253
20 |Operating Costs :
2 Salaries & Benefits for Administration Staff 5.0% $0 $0 $0 $0 $0 $0
Bilting, Office Operation & Utilities, Rent &
22 Other Overhead 5.0% $1,200 $1,260 $1,323 $1,389 $1,45% $1,532
2 Insurance & Bonding 5.0% $2,000 $2,100 $2,205 $2,315 $2,431 $2,553
Accounting, Legal, Engineering & Other
24 Professional Services 5.0% $1,200 $1,260 $1,322 $1,389 $1,459 $1,532
25 Debt Repayment & Related Expenses N.A. $0 $0 $0 $0 $0 $0
26 Debt Reserve Payments N.A. $0 $c 30 $0 $0 $0
27 Other Reserve Payments NA. $0 30 $0 jo 0 - $0
28 " Salaries & Benefits for Operations Staff 5.0% $0 $0 1] }0 $0 50
29 | Electricity & Utilities for Operations 5.0% $400 $420 $441 $463 $486 $511
30 " Operating Supplies & Equipment 50% $300 $315 $334 $347 $365 $383
3 Chemicals 5.0% $0 $0 $0 $0 $0 $0
32 Equipment Leases 5.0% $0 $0 50 $0 $0 $0
33§ Regular Maintenance & Repairs 5.0% S0 $0 $0 $0 $0 $0
34 Auto & Other Rolling Stock 5.0% $0 30 30 $0 $0 30
35 Permits, Training 50% $0 $0 $0 $0 $0 $0
36 Taxes and Franchise Fees 0.0% $0 $0 $0 $0 $0 $0
37 Payment to R & R Account NA $1.103 $1,103 $1,103 $1,103 $1,103 $1,103
38 | Surchargeable Services (Adjustment) 5.0% $0 $0 $0 $0 $0 $0
39 infiltration/Inflow (Adjustment} 5.0% $0 $0 $0 $0 $0 $0
40 _System Maintenance & Operations 5.0% $3,000 $3,150 $3,308 $3.413 $3,647 $3,820
41 [ o 50% 50 30 $0 %0 $0 50
42 5.0% $0 $0 $0 $0 $0 $0
41 Cost Adjustments {+ or -) describe 5.0% $0 $a $0 $0 $0 $0
[7 Cost Adjustments (+ or -} describe 5.0% $0 $o $0 $0 $0 $0
45 }Total Operating Costs $9,203 $9,608 $10,033 $10,480 $10.949 $11,441
"~ These cost items are forecast using both the inflation factor and increase in number of customers.
Net Operating Income (Tota! Operating income -
46 |Tota! Operating Costs) $3,109 $7,088 $7.438 $7.565 $7.690 $7.812
47 Working Capital Goal is: 5% $3.22¢ $3,363 $3,512 $3,668 £3,832 $4.004
{Total Operating Costs times Working Capital Goal percentage}
48 [Transfer to Capitat Improvements Reserve $0 $3,723 $3,926 $3.897 $31.858 $3,808
{Net Operating Income in excess of the Working Capitat Goal above are transferred into the Capital Improvements Reserve.)
Additional Operating fncome Needed to "Break
49 |Even” With Operating Costs NA NA NA NA NA NA
Additional Income/ Reduced Costs Needed to
50 |Attain Working Capital Goal {See note below) $112 {$3,723) [$3,92¢9) (%1,897) {$3,858) (53,808}

Note: If a figure on line 50 is in parentheses (), that means you will excead your warking capital aoal by that amount for that year. Within reason, that is a desirable
situation. If a figure is not In parentheses, you were short of reaching your goal by that amount.




Calvey Brook Sewer Company

Capital Investments and Reserves, 5 - Year Projection ———
= frpea
Year Ending Year Ending Year Ending Year Ending Year Ending Year Ending
Line In in in in in in
# Investment and Reserve ltems 2003 2004 2005 2006 2007 2008
51 |Sources of Funds
52 Capital Improvements Carrvovers Pius Transfers $0 $3,723 $7.,650 $11.649 $15,826 $20,185
53 Caplital improvements interest Earned (or Paid: $0 $0 $102 $318 $551 $795
54 Repair and Replacement Account Withdrawals $0 $0 $0 $450 $0 $1,217
55 Hook up Fees Devoted to Capita! improvements $0 $0 $0 $0 $0 $0
56 Cash Contributions From Customers and Others $0 $0 $0 $0 $0 $0
57 Grants {25% from CDBG) $0 $0 $0 ) $0 $0 $0
58 Loans {63% from SRF loan) $0 $0 $0 $0 $0 $0
59 Otner Reserve Withdrawais $0 $0 $0 $0 $0 $0
60 Other Fund Sources {10% from Genaral Rev} $0 $0 $0 $0 $0 $0
61 Other Fund Sources {2% from Self-help) $0 $0 $0 $0 50 50
62 Total Sources of Funds $0 $3,723 $7,762 $12,418 $16,377 $22,196

63 |Use of Capital improvement and New Debt Funds

64 Transfers to Operating Account for Operating Costs $0 $0 $0 $0 $0 $0
65 Capital improvement Plan (CIP) Expenditures

86 items from Repair and Replacement Account $0 $0 - $0 $450 $0 $1,217
67 Treatment Plant, Line and Pump Upgrades $0 $0 - $0 $0 $0 $0
68 Capltal improvements Project - Describe $0 $0 $0 $0 $0 $0

Non-faclllty Costs to Develop Conservation,

69 Education, and Similar Programs $0 $0 $0 S0 $0 50
70 Qther Uses of Funds $0 $0 $0 $0 $0 $0
71 Total Transfers & CIP Expenditures $0 $0 $0 $450 $0 $1,217
72 New Debt Obligations (These exclude debt from Costs and Revenues worksheet.)

73 Repayments to Customers and Others $0 $0 $0 $0 $0 $0
74 Debt Service ($288,996, 2% int, 20 yrs) $0 $0 $0 $0 $0 $0
75 Debt Reserve payments  NA $0 $0 $0 $0 $0 $0
76 Fees for New Loans (1.6% included in loan) $0 $0 $0 $0 $0 $0
77 Other Obligations (Describe) $0 $0 $0 $0 $0 $0
78 Total New Debt Obligations $0 $0 $0 $0 $0 . $0

79 T.o»m_ Use of Capital improvement and New Debt Funds $0 $0 $0 $450 50 $1,217




Calvey Brook Sewer Company
Financial Capacity indicators, 5 - Year Projection

= Missousi
B Depanment of
Natural Resources

Year Ending Year Ending Year Ending Year Ending Year Ending Year Ending
Line Infiation in In In In In In
# Description Factor % 2003 2004 2005 2008 2007 2008
Vionthly Average Bill for all
B0 [Customers System-wide 3.0% $28.50 $31.25 $32.45 $33.42 $34.42 $35.45
Final Monthly Bill for a 5,000 gal
81 |per Month Residential User 3.0% $27.00 $30.00 $30.90 $31.83 $32.78 $33.77
Annual Median Household Income
82 |(AMHI) 0.0% $30,000 $30,000 $30,000 $30,000 $30,000 $30,000
83 |Affordability Index 1.08% 1.20% 1.24% 1.27% 1.21% 1.35%
{Percent of AMH! needed by & 5.000 galion per month residential user to pay their bill. Average residential rates snouid not exceed 1.5 to
2.0% of AMHI if thev are to be considered affordable.)
84 iOperating Ratio 1.34 1.74 1.74 1.72 1.70 1.68
svstems and 1.30 or more for smalier systems.)
85 |Coverage Ratio NA NA NA NA NA NA
(Applies only if you have debt service. 1.0 is break even. Generally, the coverage ratio should be at least 1.25.
Year Ending Reserve Balances
Balance for Balance for Balance for Balance for Balance for Balance for
Year Ending Year Ending Year Ending Year Ending Year Ending Year Ending
Reserves Availabie at end of In In in In In In
88 |Each Year 2003 2004 2005 2006 2007 2008
Net Operating Income (Working
87 Capital Reserve) $3,109 $3,363 $3,512 $3,668 $3,832 $4,004
88 Capital Improvements Reserve $0 $3,723 $7,752 $11,968 $16,377 $20,979
89 Debt Reserve $0 $0 $0 $0 $0 $0
90 Other Reserves $0 $0 $0 $0 $0 $0
Repair and Replacement
.91 Reserve $1,103 $2,267 $3,495 $4,340 $5,682 $5,881



Calvey Brook Sewer Company

Chart Summary Tables
a Missouri
Department of
-4 MNalural Resources
Ratios Chart

For Year Ending In: 2003 2004 2005 2006 2007 2008
Operating Ratio 1.34 1.74 1.74 1.72 1.70 1.68|
Coverage Ratio NA NA NA NA NA NA

Affordability Chart

For Year Ending In: 2003 2004 2005 2006 2007 2008]
Average User Rate $27.00 $30.00 $30.90 $31.83 $32.78 $33.77
Affordabitity Index 1.08% 1.20% 1.24% 1.27% 1.31% 1.35%

Average Change in Rates $0.00 | 11.11% 3.00% 3.00% 3.00% 3.00%

Goal Chart_

For Year Ending In: 2003 2004 2005 2006 2007 2008
Net Operating Incoine $3,109 $3,363 $3,512 $3,668 $3,832 S4,004i

Working Capital Goal $3,221 $3,363 $3,512 $3,668 $3,832 $4,004|

Net Income and Capital Improvement Reserves Chart

For Year Ending In: 2003 2004 2005 2006 2007 2008

Net Cperating income $3,109 $3,263 $3,512 $3,668 $3.832 $4,004,

Cap Improve Reserve $0 $3,723 $7.752 $11,968 $16,377 $20,979
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= = .~ Franklin County (WPC) Exhibit F
Calvey Brook Estates

RECEIVED AUG 0 5 2008

Bob Tlotden, Gosvernor » Seephen M, Malifood, Director

T OF NATURAL RESOURCES

waawdntstate. mo.us

July 31, 2003

CERTIFIED MAIL #7001 1140 0001 4752 3365
RETURN RECEIPT REQUESTED

Mr. Jeff Snider, Vice President
G & S Development

2801 West Osage, Suite 5
Pacific, MO 63069

Dear Mr. Snider;

We are reviewing the engineering plans and specifications submitted by Wunderlich Surveying
& Engineering for the proposed wastewater collection and treatment system to serve Calvey
Brook Estates in Franklin County, Missouri. In order for us to complete our review of the

project, please consult with your engineer and respond to the following comments by
September 5, 2003:

1. We will need to review the documents establishing the homeowners association before we
can proceed to review this project. Our Continuing Authority regulation requires that a valid
continuing authority exist before the department can consider the application package to be
complete. Please see the enclosed regulation and provide us with the documents establishing
the homeowner's association including a copy of the document from the Missouri Secretary
of State's office establishing the homeowners association corporation and also documents to
verify that the homeowner's association will either own or have proper easements for the
sewers and the land where the treatment plant will be located.

2. The proposed discharge is to a tributary of Little Calvey Creek. This creek is a "Class C"
stream meaning that is has aquatic life even during critical dry periods that must be protected.
It is also currently not impacted by any other point source discharge and may therefore be
considered to be a "Tier II" stream as per the department's anti-degradation regulation (see
enclosed). You will need to contact the department's Planning Section in Jefferson City
WE’LO determine whether or not the receiving stream qualifies as a Tier 1}
stream. If the stream is considered to be a Tier Il stream, you will need to provide
appropriate justification that this development is needed for social and economic
development purposes and also the discharge will have to satisfy very strict effluent
limitations so as to not degrade the in-stream water quality.

Integrity and exceflence in everytlying we do

S TR N )
Recrclor Paper
£y . o
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3. Ifthe stream is not considered to be a Tier II stream, there i< still the potential for adverse
impacts on the receiving stream and existing in-stream uses will have to be protected. It is
the responsibility of the department to make sure that proposed new wastewater discharges
do not unduly impact water quality and consequently all discharge permits for new point
sources must contain effluent limitations that are protective of water quahty In order to
properly establish effluent limits in receiving streams where, in the opinion of the staff, there
exists a si s1gn1ﬁcant potential for water quality impacts, sore sort of a water quality impact '
study must be conducted “Tn the past, the department has pet formed such water quality
investigations on an as-needed basis. However, we have limited staff resources to perform
such studies and frequently such studies take a year or longrr to complete.

4. Consequently, we are now suggesting that applicants consider conducting their own water
quality impact study as a part of the preliminary design process. We will be willing to
provide whatever data we have available to your con<ultant to assist them in conducting the
assessment. However, the consultant will have to perform their own field investigations and
use currently accepted modeling procedures in performing the assessment. The study will
also have to be submitted to the department for review and he approved by the department
prior to issuance of a construction.permit.

5. If you do not wish to conduct a study, we will conduct a stream survey and other water
quality studies as needed to set effluent limitations that we consider sufficient to protect

in-stream water quality. However, please keep in mind that this process could take a year or
longer to complete.

If it is not possible for you to respond within the time limit, yon may request an extension by
letter to this office. The request for extension must identify the reasons why the applicant cannot
respond within the established time frame and must include a proposed timetable or deadline for

response. The time extension will only be granted if the request is received by the September 5,
2003 deadline.

Further action on your submittal awaits your satisfactory response to the above comments. In the
meantime, you are advised that construction of wastewater facilities without a construction
permit as issued by this Department is prohibited. If you have any questions, please feel free to

contact me at (314) 416-2960. Our address is 7545 8. T indbergh Blvd | Quite 210, St. Louis, MO
63125.

Sincerely,

ST. LOUIS RE

g

es A. Rhodes, P.E.
nvironmental Engineer

L OFFICE

A

JAR/jh

Enclosures:  Continuing Authority Regulation
Anti-degradation Regulation

c: Wunderlich Surveying & Engincering \/
WPCP
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Missouri Department Of Natural Resources Project ID Number
Geological Survey and Resource Assessment Division 15303
P.0O. Box 250

Roila, Missouri  65402-0250 County
Phone - 573.368.2161 Fax-573.368.211%

E-mail - gspeg@mail dnr.state.mo.us- FRANKLIN

Geohydrologi on;bf Liquid:

Project  Capitol Hill Farms Quadrangle | ONEDELL
Location SE1/4,NE1/4,NE1/4 Section 20 Township 42 N Range Q2 E
Additional Location Information

Latitude 38 Deg 22Min 15 Sec North Longitude @ Deg 48 Min 59 Sec West

Norbert Wunderdich
- 20 South Church Street Union MO 63084

Previous Reports [v] Not Applicabie
Date

ldentification Number

Fiscal Year
Edgility.Typs.. Typs of Waste ;- [Othéf. Information i
{0 Mechanical treatment plant () Animal ) Plans were submitted
(® Recirculating filter bed (® Human () Site was investigated by NRCS
() Earthen lagoon with discharge () Process or industrial ) Soil or gectechnical data were
() Earthen holding basin (O Leachate submitted
O Land application {0 Otherwaste type [Furiding Seurce i)
(O Other type of facility (e} PPG
) WWLF-SRF

lﬂream Classification 3i) (® Gaining O Losing (O Nodischarge

[Collapse Potential ]  [Topography il [Landscapa Position .|
(® Not applicable M) < 4% (O Broad uplands 7_) Floodplain
(®) Slight ) shight () 4% to 8% (r Ridgetop 7) Aluvial plain
O Moderate O Moderate ) 8% to 15% (@& Hillslope () Terrace
() Severe ) Severe (") > 15% () Narrow ravine (" Sinkhole

Badr&ék -l0rdovician-age Jefferson City Delomite. Thin-bedded, gray to huff shaley dolomite.

HSurficial materials consist of 10-15 feet of siity clay colluvium with moderate to low permeability.




Project ID Number 15303 Page 2

[REEahimEnded Construction Provedures. ., ]
(O Installation of clay pad ) Diversion of subsurface fle: ' 1 Rock excavation

(O compaction () Artifjcial sealing () Limit excavation depth

[ Requiired Geoldgi¢ E»  rafion |

.

[7 IMissoun Clean Water Comimission:- 10 CSR 202 )0 Waistewater Treatment Ponds) .- )
[Detring OverBurden Properties- . |

O Partical size analysis (O standard Proctor density Termeability coefficient for undisturbed sample

O Atterburg limits O Overburden thickness Permeability coefficient for remolded sample

() Groundwater elavation () Direction of groundwater flow () 25-year flood tevel () 100-year flood level

[Fogfv Gediogiet

(O Before exploration () During construction () After construction (® Not necessary

determined to be gaining.

The uppermost bedrock is the Ordovician-age Jefferson City Dolomite. The unit is a thinly bedded, light gray to
buft shaley dolomite. The bedrock is highly weathered and has high permeability near the surface, but low
permeability and less weathering with depth. The surficial materials consist of 10-15 feet of silty clay colluvium
deposits. These materials exhibit moderate to low permeability,

This site receives a slight overall geologic limitation rating.

This document is a preliminary report. It is not a permit. Additional data may be
raquired by the Department of Natural Resources prior to the issuance of a
permit. This report is valid only at the above location and becomes invatid one
Iﬁar after the report data below

Bepgrt By: I,arr! Pierce - Report Date: 121372002
CC Norbert Wunderlich, SLRO; WPCP

W

'



