TO:

Bid Opening Date: 1:30 PM, Thursday, October 17, 2024 (Not Changed)

Bidders are hereby informed that the construction Plans and/or Specifications are

ADDENDUM NO. 1

PLANS AND SPECIFICATIONS FOR STATE OF MISSOURI

Sewer System Improvements
Crowder State Park

Trenton, Missouri

Project No. X2322-02

modified as follows:

SPECIFICATION CHANGES:

1. Section 333123 — Sanitary Sewerage Force Main Piping

@*oopTw

ADD Reference Standards 1.04 H, L, N, P, Q, and R
ADD Submittals 1.05 F and G

ADD Force Main Pipe Materials 2.01 B and D

ADD Jointing 3.05 Aand C

ADD Field Quality Control 3.09

ADD Protection 3.10

See attached revised specification section.

DRAWING CHANGES:

1. Sheet C-103

a.
b. Added secondary power generator note.
C.
d
e

Effluent Pump Sizing note changed.

Added system and pump curves.

. Added imported soil estimate.

See attached revised drawing.

2. Sheet C-104

©o0TD

Effluent Pump Sizing note changed.
Added secondary power generator note.
Added system and pump curves.

Added imported soil estimate.

See attached revised drawing.

GENERAL COMMENTS:

1. The Pre-Bid Meeting was held on October 2, 2024 at 2:00 PM. The Pre-Bid Meeting sign-in

sheet is attached.

2. Please contact Mandy Roberson, Contract Specialist, at 573-522-0074 or
Mandy.Roberson@oa.mo.gov for questions about bidding procedures, MBE\WBE\SDVE

Goals, and other submittal requirements.

3. The deadline for technical questions was October 9, 2024 at 12:00 PM.
Changes to, or clarification of, the bid documents are only made as issued in the addenda.

5. All correspondence with respect to this project must include the State of Missouri project

number as indicated above.
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Current Plan holders list available online at https://www.adsplanroom.net/projects/2611/plan-
holders/x2322-02-sewer-system-improvements-crowder-state-park

Prospective Bidders contact American Document Solutions, 1400 Forum Blvd Suite 1C,
Columbia MO 65201, 573-446-7768 to order official plans and specifications.

All bids shall be submitted on the bid form without additional terms and conditions,
modifications, or stipulations. Each space on the bid form shall be properly filled.
Failure to do so will result in rejection of the bid.

MBE/WBE/SDVE participation requirements can be found in DIVISION 00. The
MBE/WBE/SDVE participation goals are 0%/0%/3%, respectively. Only certified firms as
of the bid opening date can be used to satisfy the MBE/WBE/SDVE participation goals
for this project. If a bidder is unable to meet a participation goal, a Good Faith Effort
Determination Form must be completed. Failure to complete this process will result in
rejection of the bid.

ATTACHMENTS:

1.

Pre-Bid Meeting Sign-In Sheet

2. Section 333123 — Sanitary Sewerage Force Main Piping
3. Sheet C-103
4. Sheet C-104

October 9, 2024

END OF ADDENDUM NO. 1
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SECTION 333123
SANITARY SEWERAGE FORCE MAIN PIPING

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Sanitary sewerage force main and inverted siphon piping, fittings, and accessories.
B. Valves, Valve Vaults, Valve Manholes, and Thrust Restraints.
C. Connection of facility sanitary force main and inverted siphon system to headworks.
1.02 RELATED REQUIREMENTS
A. Section 312316 - Excavation: Excavating of trenches.
B. Section 312316.13 - Trenching: Excavating, bedding, and backfilling.
C. Section 312323 - Fill: Bedding and backfilling.
D. Section 333113 - Site Sanitary Sewerage Gravity Piping.
1.03 DEFINITIONS
A. Bedding: Fill placed under, beside and directly over pipe, prior to subsequent backfill operations.

1.04 REFERENCE STANDARDS
A. ASME B1.20.1 - Pipe Threads, General Purpose, Inch; 2013 (Reaffirmed 2018).
ASME B1.20.2M - Pipe Threads, 60 Deg, General Purpose; 2006 (Reaffirmed 2011).
ASME B16.1 - Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250; 2020.
ASME B16.34 - Valves — Flanged, Threaded, and Welding End; 2020.
ASSE 1001 - Performance Requirements for Atmospheric Type Vacuum Breakers; 2021.

ASTM D1784 - Standard Classification System and Basis for Specification for Rigid Poly(Vinyl
Chloride) (PVC) Compounds and Chlorinated Poly(Vinyl Chloride) (CPVC) Compounds; 2020.

ASTM D1785 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedules
40, 80, and 120; 2021a.

H. ASTM D2122 - Standard Test Method for Determining Dimensions of Thermoplastic Pipe and
Fittings; 2022.

I.  ASTM D2241 - Standard Specification for Poly(Vinyl Chloride) (PVC) Pressure-Rated Pipe
(SDR Series); 2020.

J.  ASTM D2464 - Standard Specification for Threaded Poly(Vinyl Chloride) (PVC) Plastic Pipe
Fittings, Schedule 80; 2023.

K. ASTM D2564 - Standard Specification for Solvent Cements for Poly(Vinyl Chloride) (PVC)
Plastic Piping Systems; 2020.

L. ASTM D2657 - Standard Practice for Heat Fusion Joining of Polyolefin Pipe and Fittings; 2007
(Reapproved 2023).

M. ASTM D2774 - Standard Practice for Underground Installation of Thermoplastic Pressure
Piping; 2021a.

N. ASTM D3035 - Standard Specification for Polyethylene (PE) Plastic Pipe (DR-PR) Based on
Controlled Outside Diameter; 2022.

O. ASTM D3139 - Standard Specification for Joints for Plastic Pressure Pipes using Flexible
Elastomeric Seals; 2019.

P. ASTM D3350 - Standard Specification for Polyethylene Plastics Pipe and Fittings Materials;
2021.

nmmoow
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Q. ASTM D4101 - Standard Classification System and Basis for Specification for Polypropylene
Injection and Extrusion Materials; 2017, with Editorial Revision (2019).

R. ASTM F2620 - Standard Practice for Heat Fusion Joining of Polyethylene Pipe and Fittings;
2020a, with Editorial Revision (2022).

S. ASTM F477 - Standard Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe;
2014 (Reapproved 2021).

T. AWWA C207 - Steel Pipe Flanges for Waterworks Service, Sizes 4 in. through 144 in. (100 mm
through 3600 mm); 2023.

U. AWWA C900 - Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated Fittings, 4 In. through 60
In. (100 mm through 1500 mm); 2022.

V. MSS SP-25 - Standard Marking System for Valves, Fittings, Flanges and Unions; 2018, with
Errata (2023).

1.05 SUBMITTALS
A. See Section 013300 - Submittals, for submittal procedures.
B. Product Data: Provide data indicating pipe, pipe accessories.

C. Product Data: Manufacturer's data sheets for each item of equipment and material provided,
showing compliance with requirements; include materials, pressure ratings, seats and seals,
clearances for operation and maintenance, and other characteristics.

D. Manufacturer's Certificate: Certify that products meet or exceed specified requirements.

E. Manufacturer's Installation Instructions: Indicate special procedures required to install Products
specified.

F. Hydrostatic Test Report: Document results of field quality control testing. Submit copies of all
reports of field tests.

G. Project Record Documents:
1. Record location of piping, connections, valves, valve vaults, valve manholes, thrust
restraints, and invert elevations.
2. Identify and describe unexpected variations to subsoil conditions or discovery of uncharted
utilities.
H. Maintenance Materials:
1.  For Each Type and Size of Valve:
Lubricator, lubricant of appropriate temperature rating, lubricator/isolating valve.
Gaskets; two each.
O-ring seals; two each.
Diaphragms (molded); two each.
Other parts made of elastomeric materials; two each.
Stem packing; two each.
g. Seatrings; two each.
2. One set of special tools necessary for adjustment, operation, maintenance and
disassembly.

I.  One set of special tools necessary for adjustment, operation, maintenance and disassembly.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Do not damage pipe, fittings and accessories, and pipe coatings during delivery, handling, and
storage.

"0 Q0T

B. Do not place materials on private property without written permission of property owner.
PART 2 PRODUCTS
2.01 FORCE MAIN PIPE MATERIALS

A. Provide products that comply with applicable code(s).

Sanitary Sewerage Force Main
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E.

Polypropylene (PP) Pipe: ASTM D2122 and ASTM D4101, Polypropylene (PP) material; pipe
and fittings same material utilizing transition fittings when connecting to existing piping.
1. Joints, Heat Fusion Joints: ASTM D2657.

PVC Pipe:
1. PVC Pipe and Fittings: Less than 4 inches diameter: ASTM D1785, Schedule 40, or
ASTM D2241, SDR 21, with screw joints, push-on joints, or solvent weld joints.
2. PVC Pipe and Fittings: 4 inches, diameter and larger: ASTM D2241, SDR 21, or AWWA
C900, Class 100, with push-on joints.
3. Joints:
a. Screw Joint Fittings: ASTM D2464, Schedule 80.
b. Push-On Joint Fittings: ASTM D3139, with ASTM F477 gaskets.
c. Solvent Cement: ASTM D2564.
d. Couplings for use with plain end pipe with centering rings or stops to center the
coupling on the joint.
Polyethylene (PE) Pipe: ASTM D3350 and ASTM D3035, Polyethylene (PE) material (DR-PR),
minimum pressure rating of 100 psi, at 73.4 degrees F. Thermal butt fusion joints and fittings in
accordance with manufacturer's recommendations; pipe and fittings same material utilizing
transition fittings when connecting to existing piping.
1.  Joints:
a. Heat Fusion Joints: ASTM F2620.
b. Mechanical Joints: ASME B16.1.
c. Flanged Joints: ASME B16.1 or AWWA C207.

Fittings: Same material as pipe molded or formed to suit pipe size and end design, in required
tee, bends, elbows, cleanouts, reducers, traps and other configurations required.

2.02 PIPE ACCESSORIES

A.

Trace Wire: Magnetic detectable conductor, clear plastic covering, imprinted with "Force Main
Sewer Service" in large letters.

2.03 VALVE APPLICATIONS

A
B.

Valve Applications: Provide valves as follows whether shown on layout drawings or not.

Do not direct-bury flanged valves; provide valve vault or manhole as indicated on layout
drawings.

2.04 REQUIREMENTS APPLICABLE TO ALL VALVES

A. See layout drawings for valve sizes, valve ratings, operator types, and piping types and sizes.

B. Provide valves suitable for the service indicated and coordinated to piping system.

1. Provide valves that will withstand working pressure indicated or working pressure of pipe
to which valve is connected, whichever is greater.

2. Provide valves of sizes indicated or of port diameter/area equal to that of pipe to which
valve is connected, whichever is larger.

3.  Provide valves that open by turning counterclockwise, with direction of opening integrally
marked on operating nut or operator.

4. Valve End Connections: As indicated; if not indicated, provide end connections of the
same type as indicated for joints in pipe to which valve is connected.

5. Factory install operators and accessories.

C. Identification and Tagging: Mark valves in accordance with MSS SP-25 using identification
tags securely attached; on tags show the service, valve identification number from layout
drawings, manufacturer's name and model number.

1. Identification Tags: 1.375 inches diameter, minimum; engraved laminated plastic with
black lettering.
2. Attachment: No. 12 AWG copper wire.
15551 Crowder MO State Park 333123-3 Sanitary Sewerage Force Main
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2.05 AIR RELEASE VALVES

A. Manufacturers:
1. Cla-Val Company: www.cla-val.com/#sle.
2.  Watts: www.watts.com/#sle.
3.  Zurn Industries, Inc: www.zurn.com/#sle.
4. Substitutions: See General Conditions.

B. Air Release Valves:
1. Locate and vent in manner that upon operation a hazardous atmosphere will not be
created.
2. Provide air release valves at all piping high points and where indicated on layout
drawings.

C. Air/Vacuum Valve for Corrosive Service: ASSE 1001; functioning to automatically exhaust air
during filling of system while allowing air to re-enter during draining or when vacuum occurs.
1. Rating: 150 psig working pressure.

2.  Body: Castiron standard elongated body and cover.
3. Trim and Float: Stainless steel.
4. End Connections:
a. Sizes 1/2 through 3 inches: Threaded inlet and outlet, ASME B1.20.1 (ASME
B1.20.2M) threading.
b. Sizes 4 to 12 inches (100 to 300 mm): Flanged per ASME B16.1 Class 150, ASTM
A126 Class B.
5. Provide blow off valve, quick disconnect couplings, and minimum 6 feet of hose for back
flushing after installation without dismantling valve.

D. Air Release Valve for Corrosive Service: Factory Mutual listed; functioning to automatically
exhaust entrained air that accumulates in system.
1.  Rating: 150 psig working pressure.
2. Body: Castiron standard elongated body and cover.
3. Trim and Float: Stainless steel.
4. End Connections:
a. Sizes 1/2 through 3 inches: Threaded inlet and outlet, ASME B1.20.1 (ASME
B1.20.2M) threading.
b. Sizes 4 and up (100 mm and up): Flanged per ASME B16.1 Class 150, ASTM A126
Class B.
5. Provide blow off valve, quick disconnect couplings, and minimum 6 feet of hose to permit
back flushing after installation without dismantling valve.

E. Combination Air Valve Suitable for Corrosive Service: Combined air and vacuum valve and air
release valve.

1. Function: Automatically exhaust air during filling of a piping system and allow air to re-
enter during draining or when vacuum occurs; automatically exhaust entrained air that
accumulates in piping system.

Rating: 150 psig working pressure.

Body: Cast iron standard elongated body and cover.

Trim and Float: Stainless steel.

End Connections:

a. Sizes 1/2 through 3 inches: Threaded inlet and outlet, ASME B1.20.1 (ASME

B1.20.2M) threading.

b. Sizes 4 and up (100 mm and up): Flanged per ASME B16.1 Class 150, ASTM A126

Class B.

6. Provide blow off valve, quick disconnect couplings, and minimum 6 feet of hose to permit
back flushing after installation without dismantling valve.

aoRrODN
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PART 3 EXECUTION
3.01 GENERAL

A.

Perform work in accordance with applicable code(s).

3.02 EXCAVATION, TRENCHING, AND BACKFILLING

A
B.

Hand trim excavation for accurate placement of pipe to elevations indicated.

Backfill around sides and to top of pipe with cover fill, tamp in place and compact, then
complete backfilling. Correct over-excavation. See Section 312316.13 for additional
requirements.

3.03 PREPARATION

A

Cut pipe ends square with mechanical cutters. Use wheel cutters where practicable. Remove
burrs, sharp and rough edges and grind smooth. Remove loose material from pipe before

laying.

3.04 INSTALLATION - PIPE

A. Maintain horizontal and vertical separation of force main from water main piping in accordance
with MoDNR code.

B. Maintain horizontal separation of force main from water main piping of at least 10 feet in all
horizontal directions.

C. Maintain vertical separation of force main from water main piping of at least 18 inches in all
vertical directions.

D. Verify trench cut is ready to receive work and excavations, dimensions, and elevations are as
indicated on layout drawings.

E. Before lowering and while suspended, inspect pipe and each fitting for defects. Installation of
defective material is not permitted.

F. Where pipe, fittings or joint materials have been soiled by earth in handling, thoroughly clean
soiled surfaces by wire brushing and wiping until all traces of earth are removed before joining
pipe.

G. Maintain interior of all pipes thoroughly clean. After each line of pipe has been laid, carefully
inspect, identify and remove dirt, trash, rags and other foreign matter from interior. Protect
completed work.

H. Lay pipe with bell ends facing the direction of laying, against the direction of flow, unless
otherwise shown on layout drawings.

1. Where pipe is laid on a grade of ten percent or greater, start at bottom and proceed
upward with bell ends of pipe upgrade.

I.  Begin pipe laying from discharge end and proceed toward Pump Station with bell ends facing
upstream, unless otherwise shown on layout drawings.

J. Install force mains with a minimum grade of one percent downhill slope away from sewage air
release valve to force entrapped air to accumulate at air release valve, unless otherwise shown
on layout drawings.

K. Install pipe, fittings, and accessories at the locations indicated on layout drawings and in
accordance with manufacturer's instructions. Seal watertight.

1. Polypropylene: Comply with ASTM D2774.

L. Lay pipe to slope gradients noted on layout drawings; with maximum variation from true slope
of 1/8 inch in 10 feet.

M. Route piping in straight, true line.

N. Backfill trenches immediately after the pipe has been installed. Do not displace or damage pipe
when compacting.

O. Connect to building sanitary sewer outlet and municipal sewer system, through installed
sleeves.

15551 Crowder MO State Park 333123-5 Sanitary Sewerage Force Main
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P. Install trace wire 6 inches above top of pipe; coordinate with Section 312316.13.
3.05 JOINTING
A. Polypropylene (PP) Pipe:

1.

Heat Fusion Joints: Comply with manufacturer's instructions concerning equipment,
temperature, melt time, heat coat, and joining time.

B. PVC Pipe:

1.

3.

Screw Joints: Wrap male threads with joint tape or apply an approved thread lubricant,
then threading the joining members together. Tighten joint with strap wrenches which will
not damage pipe and fittings. Tighten joint no more than 2 threads past hand-tight.
Push-On Joints: Bevel ends of pipe to facilitate assembly. Mark pipe to indicate when the
pipe is fully seated. Lubricate gaskets to prevent displacement. Place gasket in proper
position in bell or coupling while joint is made.

Solvent-Weld Joints: Comply with manufacturer's instructions.

C. Polyethylene (PE) Pipe:

1.

2.
3.

Heat Fusion Joints: Comply with manufacturer's instructions concerning equipment,
temperature, melt time, heat coat, and joining time.

Installation of Mechanical Joints: Comply with manufacturer's instructions.
Installation of Flanged Joints: Comply with manufacturer's instructions.

3.06 INSTALLATION - VALVES
A. Install in accordance with manufacturer's instructions.

B. Clean valves of foreign matter prior to installation and inspect for damage. Fully open and
close valves to verify parts are properly operating.

3.07 DRAIN LINES
3.08 THRUST RESTRAINT
3.09 FIELD QUALITY CONTROL
A. Perform field inspection and testing in accordance with specifications.

1.

2.

If tests indicate Work does not meet specified requirements, remove defective Work,
replace and retest at no cost to Owner.
Schedule tests to allow the Owner to witness the event.

B. Hydrostatic Tests

1.

3.

Pipeline testing includes both a pressure test and a leakage test.

a. Submit proposed method for disposal of waste water from hydrostatic tests to Owner

for approval.

b. Testing is the responsibility of the Contractor.

c. Notify Owner at least seven days in advance of test date.

d. Deliver the final test report to the Owner within 30 days of the test.

Pressure Test: Test in accordance with manufacturer recommendations.

a. After the pipe has been installed, joints completed, thrust restraints have been in
place for at least five days, and the trench has been partially backfilled, leaving the
joints exposed for examination, fill pipe with water to expel all air.

b. Open and close each valve several times during the test.

c. Examine exposed pipe, joints, fitting, and valves for leaks.

d. Stop visible leaks or replace the defective pipe, fitting, joints, or valve.

Retesting:

a. If any deficiencies are revealed during any test, identify and correct deficiencies and

reconduct tests and correct new deficiencies revealed until the results of the tests are

within specified allowances, without additional cost to the Owner.

3.10 PROTECTION

A. Water is not permitted to run or stand in trench while pipe laying is in progress, before the joints
are completely set, or before trench has been backfilled.

15551 Crowder MO State Park 333123 -6
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B. Protect pipe and bedding cover from damage or displacement until backfilling operation is in
progress.

END OF SECTION
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STATE OF MISSOURI
MICHAEL L. PARSON,
GOVERNOR

Soil Study Sample

/ Pit location.

"CAUTION”

Many park utilities located on site.
It is the contractors responsibility to
4” PVC connection locate utilities prior to construction.
from Septic to
Fixed Activated

Replace existing Sludge Treatment
septic tank w/ 1,000 Tank

gal. Septic Tank

Know what's helow.
Gall before you dig.

Missouri One Call System
1-800—-344—7483 (DIG—-RITE) or 877

Field Sizing and Drip Line Calculations ST ~
1. Lloading Rate = 0.1 gal/sq. ft * day // // .
2. Ultimate Flow = L )/
Public Park Restroom = 40 persons x 5 gal/day y y
= 200 gal/day / A9
Total Daily Flow: = 200 gal/day CP #1112 / A S REQUIREMENTS
Design Ultimate Flow = 200 gal/day // // = P
/ / 7 /nsz‘q// Pump Tank } 7. Minimum area of 2,000 f¥.
3. Number of Zones = 7 / qq@ H/ / Mg,%/mum/ pump— — U ~ _ Soil_Study Sample
/ 147 pye bor rate=25gprm. \om——, Pt location. 2. 1,000 LF of dispersal tubing placed 2 ft. O.C
4. Total Minimum Field Size = Total Daily Flow / Loading Rate = 200 / 0.1 = 2,000 sq ft Install /1500 GPD _connection |', E |
Fixed Activated from Fixed c(z‘/yaz‘e¢ s\ Llectrical Panels on ,
7 7 Sludge Treatment ~ & /  Unistrut by Installer: \ 3. 23 Lengths at 44.
5. Drip Line Spacing = 2 FT — — Sludge Treatment il kg - /P%”mp s, Locate 3 panels ot |
fank — g 7 / Ly /the same location. 4. Minimum of 500 emitters to be installed on a 22’ grid.
6. Run Length = 43.5 FT - 5 // // /|/ /" Blower CP, Effluent
- “_ l /" Pump CP., and 5. Supply line and return lines shall be installed ot 8—10"
7. Total Number of Runs = 25 / - — - g // 'C":'g" // monitoring remote below depth of dispersal tubing. 1
_ — - . .
. - _ / ’ / , terminal unit. ;
8. Total Lineal feet of Line = 435 x 25 = 1,000 LF / -7 -7 / S ! 6. Dispersal tubing shall be installed 10" below finished
/ / 7 V. /’( / / \ 9801 Renner Blvd., Ste. 300
' ng = G Y ' L , KS 66219
9. Emitter Spacing = 2 FT on center ) / P / / ,(JD'J // // Drip lrrigation Field (44x44.) _ 13 492 0400
10. Total Emitters = Lineal FT of Drip Tubing/Emitter Spacing = 1,000 / 2 = 500 emitters / / oz - e R ) w/ pipes @ 2°=0" O.C. Import 1002 C.Y. soil for mound system. gbateam.com
/ & o= / Imported Soil Area = 2,000 S.F. s o
/ / / // / / ‘L Install 500 emitters for dosing of - .
/ / 4 e Joy S 0.5 gal/hr. Pump to utilize a 1/8” no vault filter/strainer
// / // / S /Pm sign integral with floats, subrersible pump rated at (20)
Effluent Pump Sizing / / | // //' gpm. ¥ Hp Thermoplastic pump 230V.
7. Static fHead = 5 FT / / / / 4 - Float controls will be to start the pump and stop
/ / = g N based on and off float tps.
2. Friction Loss = 5 FT of 1.25” HDPE pjpe at 35 gom = 0.9 FT oy y g \ K / the ,0({/7’7,0 : D
Total =09 FT Provide, power to / | / / The High tide telemetry to record (Blower on, Pump
pump; and fixed / \ /. j/ N\ run, and HWA.)
3. Operating Head = Required 25 psi in dispersal tubing (polyethylene) = 25 psi x 2.31 = ggltol/l’ﬂ[iﬁdcéff; 5’;;/’_;7 nt L J ‘1 | p
57.75 FT I P
/ .
4. Total Dynamic Head = 5 + 0.9 + 57.75 = 63.65 FT use 64 FT /Imported soil:
_ Shall have an absorption rate of 0.1 GPD/SQFT
5. Dosing Flow = (0.50 gal/hr) x Number of Emitters = (0.50,60) x 500 = 4.1 gal/min Imported soils must be a sandy to loamy material with less OFFICE OF ADMINISTRATION
than 10% clay and less than 15% organic debris present. DIVISION OF FACILITIES
6. Flushing Flow = 1.6 gal/min x Number of Laterals = 1.3 x 23 = 29.9 gal/min / Contractor is responsible to acquire soil scientist approval of MANAGEMENT
/ choice soil for use in a drip irrigation system in accordance ’
7. Total Flow = 4.1 + 29.9 = 34 gal/min, use 35 gpm with this plan, prior to filling. DESIGN AND CONSTRUCTION
8. Pump Requirements: 35 gpm and 64 FT7 TDH
' - Specifications for imported soils: Department of Natural
A secondary power connection with power transfer _ . . . . .
- . Physical characteristics that are uniform in texture,
switch for emergency power outages shall be 1. Physical characteristics that f text Resources Missourl
. for th / S o Y . structure, and pore space. Imported Texture shall be State Parks
provide for the system. Secon ij./ connecton 1s sandy clay loamn. Imported Structure type shall be Angular ale ra
anticipated small portable gas/diesel generator. blocky or Subangular blocky or a combination of the two.
Generator shall provide power for entire systemn: Imported soil pore space shall be few and fine or
Pumps, blowers, alarms, and another apparatus. common and fine. SEWER SYSTEM
Anticipated generator size /s Z2.5KW 2.7Transportation methods for the soil shall ensures IMPROVEMENT

uniformity and consistency of the physical characteristics
as close as possible to the original state upon delivery.

4.Contractor shall use methods for removal of organic layer
prior to importing soil.

S./Imported soil shall not be compacted. CROWDER STATE PARK
6. Fl t of i ted soil shall be i I it JONW nghway 128
.Placement of imported soil shall be in small i

increments of four to six inches. Trenton, MO

/.Native soil is to be used for the vertical separation for
the subsurface soil dispersal systems with the fill for the PROJECT # X232202

cap being imported soils. [10 CSR 20-8.110(7)(C)]. SITE# 5107

8.Remove existing sod prior to placing imported fill and
stock pile onsite. Cover fill with removed sod. FACILITY # 7815107029

cP #1711

Sanitary Sewer Note
Contractor to minimize sanitary sewer
service impacts and shall coordinate

35 GPM

METERS ~ FEET

REVISION: Add.1
DATE:10/9/24

PUMP OPERATING RANGE

BEST EFFICENCY RANGE
v _ 3

with parks department any disruptions REVISION:
to service. DATE;

REVISION:

DATE;

ISSUE DATE: SEPT. 4, 2024

CAD DWG FILE;
DRAWN BY: DRV/IS
CHECKED BY:
DESIGNED BY: _JRH

-

SHEET TITLE:
% Sanitary Sewer - Lake
g 50 5 GPM
e ;/ : ; 7 : : v T Restroom
/ ,/ /’//
717 s

/ /) = ) -
/ / e
/L ///,/ A, - SHEET NUMBER:
VAVAV VAN -

oo = 1C-103

SCALE : 7 INCH = 20 FEET

SHEET 3 OF 6
SEPT. 4, 2024



STATE OF MISSOURI

MICHAEL L. PARSON,
. e . . .. Imported
Imported soil: Specifications for imported soils. Soil Type  Absorption Rate GOVERNOR
Shall have an absorption rate of 0.1 GPD/SQFT 1. Physical characteristics that are uniform in 6. Placement of imported soil shall be in small 7 / 0.5-0.4 REQUIREMENTS
Imported soils must be a sandy to loamy material with texture, structure, and pore space. /mported lift increments of four to six inches. i - - 7. Mini f 6250 P
less than 10% clay and less than 15% organic debris Texture shall be sandy clay loamn. Imported Type /I 0.4—0.2 : iimum area or o, .
present. Structure type shall be Angular blocky or /. Native soil /s to be used for the vertical X i
Contractor is responsible to acquire soil scientist Subangular blocky or a combination of the two. separation for the subsurface soil dispersal lype W/ 0.5-0.715 2. 234 LF of dispersal tubing placed Z ft. O.C.
approval of choice soil for use in a drip irrigation Imported soil pore space shall be few and fine systems with the fill for the cap bein Iype IVa 0.2-0.05 ’ ’
system in accordance with this plan, prior to filling. or common and fine. imported soils. [10 CSR 20—8. 50(7)(%) ) J. 28 Lengths vary at 108" o 125.
2. Transportation methods for the soil shall 8. Remove existing sod prior to placing imported Line C 1485.10 ' 4. Minimurm of 1558 emitters to be installed on a 2x2° grid. Know Whats e OW.
ensures uniformity and consistency of the fill and stock pile onsite. Cover fill with fremove Lxisting Septic. Tank. ) ' ’ v ca“ b f d-
physical characteristics as close as possible to removed sod. Connect to Existing 4~ PVC. 5. Supply line and return lines shall be installed at §—10 eiore you Ig'
the original state upon delivery. Install Cleanout and 22° Bend below depth of dispersal tubing. : :
N—1551128.5230 F—1313703.4475 Missour One Call System
Sanitary Sewer Note 4.Contractor shall use methods for removal of 6. Dispersal tubing shall be installed at 10" below finished 1-800~344~7485 (DIG-RITE) or 817
Contractor to minimize sanitary sewer organic layer prior to importing soil. _ - — grade.
service impacts and shall coordinate I 9/097—:—/ L ——————_
with parks 0’6’,0;/’ Z‘sf‘);ig/?c eaf’/ disruptions b.Imported soil shall not be compacted. Te 7 St 7200.00 A I - :,,:f:; - | —— {line A Sto. 2+52.92 7. Contractor to pump out and remove existing septic tanks. 2{367 E; oot C—105 for details
‘ Connect z‘o- Se, z‘/'c" Tank - - /::: —— = Install Cleanout and 17° Bend. ] )
N 1551213 02/075 r1313699.69535 | - ——— _ _ _———— -905— — — — N—7551068.6380 F—1313671.7090 8. Import 270+ C.Y. soil for mound system.
.  — e — —— S N N ™~ O
Soil Study Sarnple . T . e T e o N
57 Jocation, D;p g o . / Line A Sta. 1+84.87 - - T
- I —7?/77‘ g;{'?:; ' Soil A_/ 5250 SF |/ Install Cleanout and 22° Bend. -~ . / o RN S
=== DA TP o 7red = o L, N—1551128.2930 E—1313704.4620 S — N
Asphalt N o _ 7 R A S Line C Sta. 2+52.87
\ _ — —_— _ — — 50// 5['(]0’)/ Samp/e P P — —— Remove EX/'S'Z‘/'/?g Sepz‘/'c 7ank.
— T = P focgtion— — — 1 — — — ~ 7 , 3  — — _——Connect to Existing 4" PVC.
P Install Cleanout and 90° Bend
—— - N—1551069.1193 E-1313670.8324 Sto. 444476

— *E*A’ > 148°0°42"

~ 7 LLN —— - — — — = — N Remove existing septic tank.
— - ", T S Connect to existing 4~ PVC.
~ ) ‘ T — T ———— N—15509174.7353 £E—-1313559. 7882 1

> e 170718137~ N S— P #1709 9801 R Blvd., Ste. 300
> - — - ., Ste.
_|Line ¢ sta. 1+00.00 | < - v Lenexa. KS 66219
= Connect to Septic Tank . — 2/ // 913.492.0400
- N—1551213.4580 E-1313698.6969| —— > Asphayt 7/‘1/2\\ — = s y p gbateam.com
< T — ~
_ N nstall 1,500 ga. = — <UCE—=— J : e 7
Septic Jank T T = 3" Dia. ~Steel ppe I, B P P P
/> //// 970\\ (Vertical) // e //
4" PVC cofnection T == ~ X g\c‘) -
from Septic to  — — — — - N £ = P
Fixéd-Activated —— T e — — — L/ _ I P P
Sludge Treatment B e /Y\: — — — e — — N e % s
~__ s RJank — — - - o ——— N ”/,‘;jffftfﬁ Conci\wall _"_N_ T\ TN | P // p
\ _~[mstal 1500 6PD ™ < g . I o = e e e W L / S
\ Fixed /ﬂ?:z‘/'vaz‘ed B I N e D S _— ) e e — SN ®
Sludgé’-Treatment : AN PN o = P Q
\ o Tank K\\w . ///\\‘ { \\ N~ /fff——!*/\/ ~ s / / / \N‘7
\ 7 T T T T NN - S SO S
\ \ , /nstall Pump Tank. _ — - \\ \ \ - ~ . y - / / [ / <D
- Maximum pump — — — \ AT - ) / c RS
\ _Electrical Panels on [— — O P - \ \= 7 - — S v /- Concrete SO
\ o Unistrut By Installer: ~_rate=25 gpm. B TN A Soner = AN /’ a0 OFFICE OF ADMINISTRATION
\ c— o Locate 3 panels at / - _ \ - A - ) g / N
- zome loccier = it pover = S _# T N, MANAGEMENT,
\ Blower CP, Effluent ~— rovige power to L ] . — — - - s < I X
Soil Study Sample \ v Pump C.P., and 7 pump and Fixed - A/C/ wﬂ/\\ \\ \ Sta. 4+24.73 o ) - - |~ Y S === W ’
Pt Jocation. \ \ monitoring remote _ _ _Activated Sludge =T Ty L N N O — Connect to existing 4~ PVC. P 7 22 y DESIGN AND CONSTRUCTION
by 4 T Treatment AC un/’f\ N /| Install Cleanout and 22° Bend. R - P Pt y Al
S (\ 100 LF Conduit - | AN N—1550934.1160 E—-1313564.5400| P e P 4 / VR
N = o p - P 5>
S — o _— s /
60 GPM A— N - A S WA eI - - S , ) Department of Natural
METZI:]S- ZEEOT T BESTEFICENCY RANGE — - \\_\ \ = - — - - e . / p Resources Missouri
\ Existing Park K - - 020" U State Parks
o 275 \ Residence b WS (2 — _ 7 =l
50 A LA //// - /// ///
04 P 4170 72 _ - - s SEWER SYSTEM
/ _ -
A w s TN == 920 IMPROVEMENT
175
50 -
150 ; .
A secondary power connection with power transter
T 940 switch for emergency power outages shall be 70’
0] Po— —— Q pro Zt/_/ote ;O; the /s/ysz‘er;?.b /Secondczly c/onnecz‘/O/; /S CROWDER STATE PARK
. LINNE A Q anticipated small portable gas/diese generator. 5° 76 NW Highway 128
04 = 7 “ Generator shall provide power for entire system. Horizontal Scale 17 = 20° Trent MO
50 = N Pummps, blowers, alarms, and another apparatus. ortiond Soorme 1% — 107 ] renton,
1 5 e 2 930 Anticipated generator size is 2.5KW : o
©
4 R%
’ 0 10 20 30 10 50 60 70 80 90 GoM Q L PROJECT # X232202
¢ 7 4 & & 0 % % b ® 2w T oft Field Sizing and Drip Line Calculations SITE# 5107
2 2 7. Lloading Rate = 0.1 gal/sq. ft * day
X+ SRS
970 e e 920 FACILITY # 7815107029
X NS AN 2. Ultimate Flow =
E . & S = Residential Single Family Restroom = 120 gal/day * 3 Bedrooms = 360 gal/day
. N NI Existing Ground B - Service Station — 250 gal/day * 1 toilet = 250 gal/day
S 1S ~N g — ] —t Total Daily Flow: = 670 gal/day .
8 e B — A ———————— ey B Design Ultimate Flow = 670 gal/day REVII)S}‘%::I; {A(*)C}g/- 21 .
910 + R N« === 910 :
______ P R R _ _______________-—————-—“"""—1———_—_— %ﬁ: 3. Number of Zones = 1 REV%)Si(%I]\EI:
—_—— - — — — D e //__—- :
B ————— 4. Total Minimum Field Size = Total Daily Flow / Loading Rate = 610 / 0.1 = 6,100 sq ft REVII)SE%E
Em——=== Install 20.03 L|F. :
1 4" PyC 5. Drip Line Spacing = 2 FT :
900 Instoll 17187 1. F 0@ oo 900 p L pacing ISSUE DATE: SEPT. 4, 2024
of 4" PVC 6. Run Length = 122 FT average
Install (2)x 68.05 L.F. @ 3.359% ~ -
Install (2)x 84.87 L.F. of 4" PVC N N 7. Total Number of Runs = 26 Cﬁ DWG FILE;
of 4" PVC @ 2.25% N S DRAWN BY: ~_DRV/JS
@ 2.00% q X S S 8. Total Lineal Feet of Line = 122 x 26 = 3,172 LF CHECKED BY:
890 - N o | " 890 DESIGNED BY: _JRH
IO\S S a : 4 9. Emitter Spacing = 2 FT on center
S o I N ¥, ) ) ) ) ) ) ) SHEET TITLE:
% I 10. Total Emitters = Lineal FT of Drip Tubing/Emitter Spacing = 3172 /2 = 1,586 emitters
I ~i .
. ! 3 % a5 Frfizent Pump Sizing Sanitary Sewer - Entry
Iy 7. Static Head = 5 FT7
2. Friction Loss = 5 FT of 1.25" PVC at 25 gpm = 1.9 FT
/otal = 1.9 FT
3. Operating Head = Required 25 psi in dispersal tubing = 25 psi x 2.31 = 5/7.75
670 670 4. Total Dynamic Head = 5 + 1.9 + 57.75 = 64.66 FT Use Total Head 65 FT
‘ 7 ‘ ‘ ‘ SHEET NUMBER:
5. Dosing Flow = (0.50 gal/hr) x Number of Emitters = (0.50/60) x 1,586 = 13.21 gal/min
6. Flushing Flow = 1.3 gal/min x Number of Laterals = 1.3 x 26 = 33.8 gal/min
860 860 -
7+00 7+20 7+60 2+00 2+40 2+80 3+20 3+60 4+00 4+40 4+70 7. Total Flow = 13.21 + 33.8 = 47 gal/min, use 50 gpm
5. Pump Requirements: 50 gpm and 65 FT TDH SHEET 4 OF 6

SEPT. 4, 2024



	Sheets C-103 and C-104.pdf
	Sheets and Views
	C-101 Cover Sheet
	C-102 General layout
	C-103 Sanitary Sewer - Lake Restroom
	C-104 Sanitary Sewer - Entry
	C-105 Detail Sheet
	C-106 Detail Sheet




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




