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MEMO 

TO:   Marble Town Council 

FROM:  Andrea Korber 
Land + Shelter 
PO Box 550 
Carbondale, CO 81623 

CC:   Ryan Vinciguerra 

 

Project:  Gallo Hill Housing 

Subject:  Use By Review 

 

Dear Councilmembers and Neighbors: 

 

Please consider, the attached site plan, cabin drawings, and the following letter 
addressing the topics that have been raised so far in this application.  

 

Multi-Family is a use that the Marble residential zoning considered. It is allowed 
“by review.” The Town council provided a list of review submission requirements 
to the applicant which we are responding to with this application. The project 
must meet the 2003 IBC codes and must meet the Marble OWTS regulations 
dated June 9, 2015. 

 

1. Drawings – Architectural submission requirement drawings are attached. 

2. Screening – Screening plantings are proposed to separate the 
structures from neighbors and these plantings are shown on the east and 
south of the site plan, where neighbors exist.  

3. Use – The proposed use is long term rental dwellings. These are 
proposed as free-market rental units. Each unit will be offered for rent for 
long term lease and is designed to be a 2 bedroom unit. There will be 
one owner for all 5 units, and the facility is intended to stay that way and 
to be sold that way in the future. The owner believes this will be a 
valuable asset for resale, and that subdividing the property would not be 
desirable for the Town of Marble or the future owners. One owner 
creates one point of contact with the Town and uniform maintenance and 
communication with the Town. 

4. Parking - No commercial vehicle parking, no commercial storage is 
proposed. – The property is being developed exclusively for residential 
use. The property will be used by the renters of the units and is not 
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proposed for commercial parking or commercial storage. 2 parking 
spaces per dwelling unit is shown on the site plan. 

5. OWTS regulation compliance – The 5 cabins include 2 bedrooms per 
cabin. A total of 10 bedrooms. Marble OWTS regulations concerning 
multi-family apply to this parcel. 
According to Paul Rutledge  - OWTS reviewer for the Town - the Marble 
OWTS regulations a 10 bedroom multi-family system can be one system, 
no matter how many separate structures exist. The system is sized 
according to the bedrooms. The OWTS system compliance is designed 
by Carla Ostberg who is supplying drawings for review separately. Slate 
Creek is the western property border and the system has been located to 
the south east of the site to provide distance from the creek. Please see 
the OWTS documents for additional detail. 

6. Restrictions on occupants (employee or income) – The owner intends for 
this rental housing to meet a need in Marble for modestly sized rental 
housing. It is not intended as a deed-restricted property that limits the 
type of renter by income or type of renter by place of work. Employees of 
Marble School, Slow Groovin’ Barbecue, or any other establishment 
would be able to rent a unit at the discretion of the owner now and in the 
future. 

7. Low visibility, low impact – The cabins are modest in size (1028sf per 
cabin) and set into a wooded site. They are single story cabins. The 
materials are natural and blend into the existing building fabric of Marble 
– predominantly stained wood siding – see elevations. There was 
considerable effort to screen as much as possible to preserve everyone’s 
privacy – both the renters and the existing homes.  

8. Resale concerns – Needs to be able to sell – The property is intended as 
a 5 unit multi-family property. It should be modestly income generating for 
the current owner and potential future buyers. It is not intended for 
subdivision or sale in pieces. All five cabins should be maintained in 
similar and good quality working order. Dividing it might jeopardize that. 
Dividing it could create disharmony or differentiation in the upkeep that 
may not make sense for a group of 5 similar cabins. Any future buyer 
would likely wish for control of all 5, not take a risk on buying 2 or 3 and 
not knowing the fate of the other cabins. 

9. Subdivisability – This parcel is intended to stay as one parcel. If the Town 
Council wishes to make a restriction on subdivision (no future 
subdivision) a condition of approval for a multi-dwelling unit plan, that 
could be a condition of approval and is the discretion of the council. The 
applicant does not intend to subdivide. 

10. Year round occupancy – The proposed use is rental units, which are 
intended to be available for lease year round.  

11. Lighting – Modest exterior lighting is proposed for front porch safety as 
shown on the plans and elevations. It is downward facing, located under 
porch roofs, and will not shine on any neighboring parcels. 

Thank you for considering this use by review. I will be present at the April 
Council meeting for continued discussion and questions. 
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Warm regards, 

 

 

Andrea Korber AIA  

Land+Shelter 
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April 26, 2017 Project No. C1188 
 
Slow Groovin’ Holdings 
Ryan Vinciguerra 
ryanvinciguerra@gmail.com  
 
Subsurface Investigation and Onsite Wastewater Treatment System Design 
Gallo Hill 
Town of Marble, Colorado 
 
Ryan, 
 
ALL SERVICE septic, LLC performed a subsurface investigation and completed an onsite wastewater 
treatment system (OWTS) design for the property.  The property is located within the Town of Marble, 
where OWTSs are necessary.  Original design documents dated April 1, 2017 should be discarded and 
replaced with design documents dated April 26, 2017. 
 
The legal description of the 3.4-acre property is E2NW4 SEC 26 11S88W AKA TR EX1 #637723. 
Enclosed are Gunnison County Assessor’s records on the property and a map depicting the property 
location. 
Parcel ID:  2917-262-18-005 

SITE CONDITIONS 
 
The property is currently undeveloped. Five 2-bedroom cabins, 1028-square foot cabins are proposed on 
the property.   
 
The cabins will be served potable water from the Marble Water Company. Location of the water lines 
were not provided on our site plan.  All waterlines must be at least 25-feet from any OWTS component. If 
water and sewer lines cross or come within 10-feet of one another, the sewer lines must be encased (see 
encasement detail 2/W5.0). 
 
Visible vegetation over the proposed soil treatment area (STA) at the time of our initial site visit included 
scrub oak and brush.  The STA slopes at 5 to 7% to the southwest, toward the Crystal River.   
 
No ditches or streams come within the required 90-foot1 setback to the proposed STA. 
 

SUBSURFACE  
 
The subsurface was investigated on January 5, 2015 by digging two soil profile test pit excavations (Test 
Pits).  A visual and tactile soil analysis was completed by Carla Ostberg at the time of excavation.2   
 
 
 
 
                                                           
1 The “8-foot Rule” applies to all design flows exceeding 1000 gallons / day. 
2 Carla Ostberg holds a Certificate of Attendance and Examination from the CPOW Visual and Tactile Evaluation 
of Soils Training. 

mailto:ryanvinciguerra@gmail.com
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The materials encountered in the Test Pit #1 consisted of 18-inches of dark brown, granular topsoil, 
underlain by dark brown loam explored to a maximum depth of 8-feet.  Angular rocks up to 4-inches in 
diameter were present to a depth of 5-feet.  Larger angular rocks up to 8-inches in diameter were present 
below a depth of 5-feet.  No bedrock or groundwater was encountered.   
 
The materials encountered in Test Pit #2 were consistent with those encountered in Test Pit #1.  The 
Test Pit was explored to a maximum depth of 8-feet.  No bedrock or groundwater was encountered.   
 
A sample of the soils was taken from Test Pit #1 at approximately 3-feet below grade.  The soil formed a 
ball and a ribbon less than 1-inch in length before breaking.  Soil structure shape was blocky, soil 
structure grade was moderate, and consistence was friable.  Soils had both a gritty and smooth feel. 
 
STA sizing is based on Soil Type 2, Loam, with blocky structure type and moderate structure grade.  A 
long term acceptance rate (LTAR) of 0.6 gallons per square foot will be used to design the OWTS, 
in accordance with Table 10-1 Soil Type 2 presented in the Town of Marble On-Site Wastewater 
Treatment System Regulations, effective July 9, 2015. 

    
Test Pit #1 

    
Test Pit to 4-feet           Backfill 
 

    
View of pit 
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Close up of sidewall below root zone     Backfill from deeper in pit (a few larger angular rocks) 
 
Test Pit #2 

     
Backfill    Sidewall             View of pit 
 

DESIGN SPECIFICATIONS 
 
The proposed development will include five 2-bedroom cabins.  Sizing of the OWTS will be based on 10 
bedrooms.  A design flow of 1500 gallons per day (GPD) will be used. 
 
Design Calculations: 
10 bedrooms x 75 gallons/person/day x 2 people / bedroom = 1500 GPD 
Each 2-bedroom cabin will be served by a 1000-gallon, two-compartment septic tank 
 
Long Term Acceptance Rate (LTAR) = 0.6 gal/SF 
1500 GPD / 0.6 gallons/SF = 2500 SF 
2500 SF x 0.8 (pressure dosed trenches) x 0.7 (chambers) = 1400 SF 
1400 SF / 12 SF/’Quick 4’ Infiltrator® chamber = Minimum 117 ’Quick 4’ Infiltrator® chambers 
 
Plumbing from each 2-bedroom cabin will include a 4-inch diameter sewer line with a double sweep clean 
out within 5-feet of the cabin. A minimum 2% slope of the sewer line must be maintained from the cabins 
to the septic tanks.  Each cabin will be served by a 1000-gallon, two-compartment septic tank with an 
effluent filter on the outlet tee.  Effluent will gravity flow from the septic tanks to a sewer line installed 
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along the driveway.  Where each cabin’s sewer line enters the main sewer line, a clean out should be 
installed before the “wye”.  Any section of sewer line that will run under the driveway must be a minimum 
of Schedule 40 and placed in a trench bedded with screened rock or road base.  The pipe may be 
covered with Blue Board insulation for additional protection against freezing. 
 
Effluent from all septic tanks will gravity flow to a 500-gallon, concrete pump vault with duplexing 
Orenco® PF3005 pumps.  The pump floats should be set to discharge approximately 80 gallons/dose. 
The control panel for the pumping system must be located within line of sight of the septic tank.  We 
recommend Valley Precast out of Buena Vista be contracted for pump start-up. 
 
Effluent will be dosed through a 2.0-inch diameter pump line from the pump chamber to two Model 6606A 
Automatic Distributing Valves (ADV).  The ADVs must be installed at the high point in insulated risers and 
must be accessible from grade.  The pump lines must have a minimum 1% grade for proper drain back 
into the septic tank.   
 
The STA will consist of two sets of trenches, each with 6 rows of 10 ‘Quick 4’ Standard Plus Infiltrator® 
chambers for a total of 120 chambers and 1440 square feet of infiltrative area.  There must be at least 6-
feet of undisturbed soil between each trench.  Each trench must have a level base and have a maximum 
of 3-feet and a minimum of 1-foot of cover over the chambers.   
 
Effluent will be pressure dosed through 1.5-inch diameter laterals, which must be hung with zip ties from 
the underside of the chambers.  Laterals will have 5/32-inch diameter orifices facing up, with the 
exception of the first and last orifices facing down for drainage.  Orenco® Orifice Shields should be 
placed on each downward facing orifice.  The orifices must be placed 2-feet on center.  Each lateral must 
end in a 90 degree ell facing up with a ball valve for flushing.  Valves may be placed in a valve box, 
accessible from grade. Inspection ports must be placed at both the beginning and end of each trench.  
Inspection ports may be cut to grade and covered with a valve box for access. 
 
The component manufacturers are typical of applications used by contractors and engineers in this area.  
Alternatives may be considered or recommended by contacting our office.  Construction must be 
according to Town of Marble On-site Wastewater Treatment System Regulations, the OWTS Permit 
provided by the Town of Marble, the variance approved by the Town of Marble, and this design.   
 

REVEGETATION REQUIREMENTS 
 
An adequate layer of good quality topsoil capable of supporting revegetation shall be placed over the entire 
disturbed area of the OWTS installation.  A mixture of native grass seed that has good soil stabilizing 
characteristics (but without taproots), provides a maximum transpiration rate, and competes well with 
successional species.  No trees or shrubs, or any vegetation requiring regular irritation shall be placed over 
the area.  Until vegetation is reestablished, erosion and sediment control measures shall be implemented 
and maintained on site. The owner of the OWTS shall be responsible for maintaining proper vegetation 
cover. 
 

OPERATION INFORMATION AND MAINTENANCE 
 
The property owner shall be responsible for the operation and maintenance of each OWTS servicing the 
property.  We recommend annual routine maintenance be conducted by a responsible, qualified 
person.  Routine maintenance would include measuring sludge levels in the septic tanks to 
determine if pumping is necessary, cleaning effluent filters, checking floats and alarms, and cycling 
ADVs.  A log of all routine maintenance must be kept and provided to the Town of Marble, if 
requested. 
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Geo-fabrics or plastics should not be used over the STA.  No heavy equipment, machinery, or materials 
should be placed on the backfilled STA. Livestock should not graze on the STA. Plumbing fixtures should be 
checked to ensure that no additional water is being discharged to OWTS.  For example, a running toilet or 
leaky faucet can discharge hundreds of gallons of water a day and harm a STA. 
  
The homeowner should pump the septic tank every two years, or as needed gauged by measurement of 
solids in the tank. Garbage disposal use should be minimized, and non-biodegradable materials should not 
be placed into the OWTS.  Grease should not be placed in household drains.  Loading from a water softener 
should not be discharged into the OWTS. No hazardous wastes should be directed into the OWTS. 
Mechanical room drains should not discharge into the OWTS.  The OWTS is engineered for domestic waste 
only.  We recommend the property owner provide information to all occupants of the cabins 
regarding OWTSs.  We have provided an EPA ‘Septic Smart’ flyer for reference and distribution. 

 
ADDITIONAL CONSTRUCTION NOTES 

 
If design includes a pump, weep holes must be installed to allow pump lines to drain to minimize risk of 
freezing. The pump shall have an audible and visual alarm notification in the event of excessively high 
water conditions and shall be connected to a control breaker separate from the high-water alarm breaker 
and from any other control system circuits.  The pump system shall have a switch so the pump can be 
manually operated.   
 
Excavation equipment must not drive in excavation of the STA due to the potential to compact soil. 
Extensions should be placed on all septic tank components to allow access to them from existing grade.  
Backfill over the STA must be uniform and granular with no material greater than minus 3-inch. 
 
 

INSTALLATION OBSERVATIONS  
ALL SERVICE septic, LLC must view the OWTS during construction. The OWTS observation should be 
performed before backfill, after placement of OWTS components. Septic tanks, distribution devices, 
pumps, dosing siphons, and other plumbing, as applicable, must also be observed. ALL SERVICE septic, 
LLC should be notified 48 hours in advance to observe the installation.  
 
LIMITS: 
 
The design is based on information submitted. If soil conditions encountered are different from conditions 
described in report, ALL SERVICE septic, LLC should be notified.  All OWTS construction must be 
according to the county regulations. Requirements not specified in this report must follow applicable 
county regulations. The contractor should have documented and demonstrated knowledge of the 
requirements and regulations of the county in which they are working.  Licensing of Systems Contractors 
may be required by county regulation. 
 
Please call with questions.  
 
Sincerely,  
 
ALL SERVICE septic, LLC    Reviewed By: 
        

 
 
Carla Ostberg, MPH, REHS 
 



Pump Selection for a Pressurized System  - Multiple Family Residence Project

Gallo Hill / Town of Marble, Colorado

Parameters

Discharge Assembly Size

Transport Length Before Valve

Transport Pipe Class

Transport Line Size

Distributing Va lve  Mo del

Transport Length After Valve

Transport Pipe Class

Transport Pipe Size

Max Elevation Lift

Manifold Length

Manifold Pipe Class

Manifold Pipe Size

Number of Laterals per Cell

Lateral Length

Lateral Pipe Class

Lateral Pipe Size

Orifice Size

Orifice Spacing

Residual Head

Flow Meter

'Add-on' Friction Losses

 

1.25

20

40

2.00

6606

100

40

1.50

3

0

40

1.50

12

40

40

1.50

5/32

2

5

None

0

 

inches

feet

inches

feet

inches

feet

feet

inches

feet

inches

inches

feet

feet

inches

feet

Calculations

Minimum Flow Rate per Orifice

Number of Orifices per Zone

Total Flow Rate per Zone

Number of Laterals per Zone

% Flow Differential 1st/Last Orifice

Transport Velocity Before Valve

Transport Velocity After Valve

 

0.68

42

28.5

2

1.8

2.7

4.5

 

gpm

gpm

%

fps

fps

Frictional Head Losses

Loss through Discharge

Loss in Transport Before Valve

Loss through Valve

Loss in Transport after Valve

Loss in Manifold

Loss in Laterals

Loss through Flowmeter

'Add-on' Friction Losses

 

5.7

0.3

9.2

4.8

0.0

0.2

0.0

0.0

 

feet

feet

feet

feet

feet

feet

feet

feet

Pipe Volumes

Vol of Transport Line Before Valve

Vol of Transport Line After Valve

Vol of Manifold

Vol of Laterals per Zone

Total Vol Before Valve

Total Vol After Valve

 

3.5

10.6

0.0

8.5

3.5

19.0

 

gals

gals

gals

gals

gals

gals

Minimum Pump Requirements

Design Flow Rate

Total Dynamic Head

 

28.5

28.1

 

gpm

feet
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Net Discharge (gpm)

PumpData

PF3005 High Head Effluent Pump 

30 GPM, 1/2HP

11 5/230 V 1Ø 60Hz, 2 00V  3Ø 6 0Hz

PF3007 High Head Effluent Pump 

30 GPM, 3/4HP

230V 1Ø 60Hz, 200/460V 3Ø 60Hz

PF3010 High Head Effluent Pump 

30 GPM, 1HP

230V 1Ø 60Hz, 200/460V 3Ø 60Hz

PF3015 High Head Effluent Pump 

30 GPM, 1-1/2HP

230V 1Ø 60Hz, 200/230/460V 3Ø 60Hz

Legend

System Curve:

Pump Curve:

Pump Optimal Range:

Operating Point:

Design Point:
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•	 �Has 5-10 times 
more flow area 
than other brands, 
so lasts many 
times longer 
between clean-
ings, increasing 
homeowner 	
satisfaction

• 	 Installs in min-
utes inside new 
or existing tanks; 
extendible tee 
handle for easy 
removal

•	 �Easy to clean by 
simply hosing off 
whenever the tank 
needs pumping

• 	 Removes about 
two-thirds of sus-
pended solids, on 
average, extending 
drainfield life

• 	 Corrosion-proof 
construction, to 
ensure long life

•	 Lifetime warranty

Residential Biotube® Effluent Filters
Applications
Our patented* 4-in. (100-mm) Biotube Effluent Filters, Biotube Jr., Biotube 
Insert Filters, and Biotube Base Inlet Filters are ideal for residential septic 
tanks and have a lifetime warranty. They prevent large solids from leaving 
the tank, dramatically improving wastewater quality and extending the life 
of residential drainfields. 

Standard Features & Benefits

• 	 Alarm available, to 
signal the need for 
cleaning

•	 Flow modulating 
discharge orifices 
available to limit 
flow rate leaving 
tank, mitigat-
ing surges and 
increasing 	
retention time

• 	 Custom and 	
commercial sizes 	
available

Effluent from the 	
relatively clear zone 
of the septic tank, 
between the scum 
and sludge layers, 
horizontally enters 
the Biotube Effluent 
Filter. Effluent then 
enters the annular 
space between the 
housing and the 
Biotubes, utilizing 	
the Biotubes’ entire 
surface for filtering. 
Particles larger than 
the Biotube’s mesh 
are prevented from 	
leaving the tank.

Optional 
Features & 
Benefits

Biotube 
Filtering 
Process

8-in. (200-mm) 
Base Inlet Filter

4-in. (100-mm) 
Insert Filter

4-in. (100-mm) Biotube Jr.  
(4-in. Biotube cartridge avail-
able separately as Insert Filter)

Orenco’s superior effluent filters resist clogging better than all other brands. Our stan-
dard, full-sized 4-in. (100-mm) Biotube Effluent Filter provides maximum long-term 
protection in a complete package, with housing. Our 4-in. (100-mm) Biotube Jr., at 
half the size of our standard model, has more filtering capacity than the full-sized filters 
sold by other manufacturers. For tanks with existing outlet tees, the Biotube Insert Filter 
is ideal. And for low-profile tanks, there’s the Base Inlet Filter.

* Covered by patent numbers 5,492,635 and 4,439,323

4-in. (100-mm) Biotube Effluent Filter	

APS-FT-1
Rev. 3.4 © 11/10
Orenco Systems®, Inc.

To Order
Call your nearest Orenco Systems®, Inc. distributor. For nearest distribu-
tor, call Orenco at 800-348-9843 or go to www.orenco.com and click on 
“Distributor Locator.”



Nomenclatures

Riser 
wall

Tank wall

Filter housing

Extendible PVC handle

Stainless steel set screws

Top seal plate
Air vents

Biotube® filter cartridge

Solid base

4-in. Biotube 
Effluent Filter

4-in. Biotube Jr. 
4-in. Biotube Filter (standard)

4-in. Biotube Jr. (includes cartridge and housing)

Distributed By:

8-in. Biotube Filter (base inlet model)

4-in. Biotube Filter Insert (cartridge only)

Junior series

FT J 04 18

Biotube effluent filter series

Filter diameter (inches)

Cartridge height (inches)

W = fits Type 3034 outlet tee
S = fits Schedule 40 outlet tee

Options:
Blank = no options
M = flow modulation plate installed
A = float bracket attached

Blank = 1/8" filtration
P = 1/16" filtration

Insert

FT i 04 18

Biotube effluent filter series

Filter diameter (inches)

Cartridge height (inches)

W = fits Type 3034 outlet tee
S = fits Schedule 40 outlet tee

-
For customized options (e.g., NC 
indicates North Carolina regions)

-

Blank = 1/8" filtration
P = 1/16" filtration

FT 04

Biotube effluent filter series

Filter diameter (inches)

Housing height: 36" and 44" are standard

Options:
Blank = no options
M = flow modulation plate installed
A = float bracket attached

Cartridge height: 28" and 36" are standard

-

Blank = 1/8" filtration
P = 1/16" filtration

W = fits Type 3034 outlet pipe
S = fits Schedule 40 outlet pipe

FT 2208 14 B

Biotube effluent filter series

Housing height: 22" standard

Cartridge height: 14" standard

Options:
A = float bracket
FS = 2" outlet orifice
FSO = 2" outlet orifice and overflow plate*

Base inlet model

-

Blank = 1/8" filtration
P = 1/16" filtration

Filter diameter (inches)
08 = 8"

* Also available with coupling and sleeve as a “kit”: FT-OVERFLOWKIT
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Biotube® ProPak Pump Package™
Technical Data SheetOrenco® 

60-Hz Series Pump Packages 
General
Orenco’s Biotube® ProPak™ is a complete, integrated pump package for 
filtering and pumping effluent from septic tanks. And its patented pump 
vault technology eliminates the need for separate dosing tanks. 

This document provides detailed information on the ProPak pump vault 
and filter, 4-in. (100-mm) 60-Hz turbine effluent pump, and control panel. 
For more information on other ProPak components, see the following 
Orenco technical documents:

•	 Float Switch Assemblies (NSU-MF-MF-1)

•	 Discharge Assemblies (NTD-HV-HV-1)

•	 Splice Boxes (NTD-SB-SB-1)

•	 External Splice Box (NTD-SB-SB-1)

Applications
The Biotube ProPak is designed to filter and pump effluent to either 
gravity or pressurized discharge points. It is intended for use in a septic 
tank (one- or two-compartment) and can also be used in a pump tank.

The Biotube ProPak is designed to allow the effluent filter to be removed 
for cleaning without the need to remove the pump vault or pump, simpli-
fying servicing. 

Complete packages are available for on-demand or timed dosing sys-
tems with flow rates of 20, 30, and 50-gpm (1.3, 1.9, and 3.2 L/sec), 
as well as with 50 Hz and 60 Hz power supplies. 

Standard Models 
BPP20DD, BPP20DD-SX, BPP30TDA, BPP30TDD-SX, BBPP50TDA, 
BPP50TDD-SX

Product Code Diagram

Biotube® ProPak™ pump package components. 

4-in. (100-mm) 
turbine effluent pump

Pump motor

Pump  
liquid end

Pump vault

Support pipe

Discharge 
assembly

Float collar

Float stem

Floats

Float 
bracket

Biotube® filter 
cartridge

Vault inlet holes

External splice box 
(Optional; internal splice 
box comes standard.)

Riser lid  
(not included)

Riser (not  
included)

Control panel

BPP

Pump flow rate, nominal:
20 = 20 gpm (1.3 L/sec)
30 = 30 gpm (1.9 L/sec)
50 = 50 gpm (3.2 L/sec)

Control panel application:
DD = demand-dosing
TDA = timed-dosing, analog timer
TDD = timed dosing, digital timer, elapsed time
  meter & counters

Standard options:
Blank = 57-in. (1448-mm) vault height, internal
  splice box, standard discharge assembly
68 = 68-in. (1727-mm) vault height
SX = external splice box
CW = cold weather discharge assembly
DB = drainback discharge assembly
Q = cam lock
MFV = non-mercury float

-

Biotube® ProPak™ pump vault
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ProPak™ Pump Vault 
Materials of Construction

Vault body	 Polyethylene

Support pipes	 PVC

Dimensions, in. (mm) 

A - Overall vault height	 57 (1448) or 68 (1727)

B - Vault diameter	 17.3 (439)

C - Inlet hole height	 19 (475)

D - Inlet hole diameter (eight holes total)	 2 (50)

E - Vault top to support pipe bracket base	 3 (76)

F - Vault bottom to filter cartridge base	 4 (102)

ProPak™ pump vault (shown with Biotube filter and effluent pump)

Biotube® Filter Cartridge 
Materials of Construction

Filter tubes	 Polyethylene

Cartridge end plates	 Polyurethane

Handle assembly	 PVC

Dimensions, in. (mm)

A - Cartridge height	 18 (457)

B - Cartridge width	 12 (305)

Performance

Biotube® mesh opening	 0.125 in. (3 mm)*

Total filter flow area	 4.4 ft2 (0.4 m2)

Total filter surface area	 14.5 ft2 (1.35 m2)

Maximum flow rate	 140 gpm (8.8 L/sec)

*0.062-in. (1.6-mm) filter mesh available

Biotube® filter cartridge (shown with float switch assembly) 

AA

D

E

B B

C
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Pump Curves
Pump curves, such as those shown here, can help you determine 
the best pump for your system. Pump curves show the relationship 
between flow (gpm or L/sec) and pressure (TDH), providing a graphical 
representation of a pump’s performance range. Pumps perform best 
at their nominal flow rate, measured in gpm or L/sec.

4-in. (100-mm) Turbine Effluent Pumps
Orenco’s 4-in. (100 mm) Turbine Effluent Pumps are constructed of 
lightweight, corrosion-resistant stainless steel and engineered plastics; 
all are field-serviceable and repairable with common tools. All 60-Hz 
PF Series models are CSA certified to the U.S. and Canadian safety 
standards for effluent pumps, and meet UL requirements. 

Power cords for Orenco’s 4-in. (100-mm) turbine effluent pumps are 
Type SOOW 600-V motor cable (suitable for Class 1, Division 1 and 2 
applications).

Materials of Construction 

Discharge:	 Stainless steel or glass-filled polypropylene

Discharge bearing:	 Engineered thermoplastic (PEEK)

Diffusers:	 Glass-filled PPO

Impellers:	 Acetal (20-, 30-gmp), Noryl (50-gpm)

Intake screens:	 Polypropylene

Suction connection:	 Stainless steel

Drive shaft:	 300 series stainless steel

Coupling:	 Sintered 300 series stainless steel

Shell:	 300 series stainless steel

Lubricant:	 Deionized water and propylene glycol

Specifications

Nom. flow,	 Length	 Weight	 Discharge	 Impellers 
gpm (L/sec)	 in. (mm)	 lb (kg)	 in., nominal 1	

	20 (1.3)	 22.5 (572)	 26 (11)	 1.25	 4

	30 (1.9)	 21.3 (541)	 25 (11)	 1.25	 3

	50 (3.2)	 20.3 (516)	 27 (12)	 2.00	 2

Performance

Nom. flow,	 hp (kW)	 Design	 Rated 	 Min liquid 
gpm (L/sec)		  flow amps	 cycles/day 	 level, in. (mm) 2

	20 (1.3)	 0.5 (0.37)	 12.3	 300	 18 (457)

	30 (1.9)	 0.5 (0.37)	 11.8	 300	 20 (508)

	50 (3.2)	 0.5 (0.37)	 12.1	 300	 24 (610)
1 Discharge is female NPT threaded, U.S. nominal size, to accommodate Orenco® discharge 

hose and valve assemblies. Consult your Orenco Distributor about fittings to connect discharge 
assemblies to metric-sized piping.

2 Minimum liquid level is for single pumps when installed in an Orenco Biotube® ProPak™ Pump 
Vault. 

10 20 30 40 6050 70
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Control Panel (Demand Dose)
Orenco’s ProPak™ demand dose control panels are specifically engineered 
for the ProPak pump package and are ideal for applications such as 
demand dosing from a septic tank into a conventional gravity drainfield. 

Materials of Construction

Enclosure	 UV-resistant fiberglass, UL Type 4X

Hinges	 Stainless steel

Dimensions, in. (mm)

A - Height	 11.5 (290)

B - Width	 9.5 (240)

C - Depth	 5.4 (135)

Specifications

Panel ratings	 120 V, 3/4 hp (0.56 kW), 14 A, single phase, 60 Hz 

1. Motor-start contactor	 16 FLA, 1 hp (0.75 kW), 60 Hz; 2.5 million cycles  
	 at FLA (10 million at 50% of FLA) 

2. Circuit 	 120 V, 10 A, OFF/ON switch, Single pole breakers 

3. Toggle switch	 Single-pole, double-throw HOA switch, 20 A 

4. Audio alarm	 95 dB at 24 in. (600 mm), warble-tone sound, UL  
	 Type 4X 

5. Audio alarm	 120 V, automatic reset, DIN rail mount silence  
	 relay

6. Visual alarm	 7/8-in. (22-mm) diameter red lens, “Push-to-silence,”  
	 120 V LED, UL Type 4X

Control Panel (Timed Dose)
Orenco’s ProPak timed dose control panels are specifically engineered for 
the ProPak pump package and are ideal for applications such as timed 
dosing from a septic tank into a pressurized drainfield or mound. Analog or 
digital timers are available.

Materials of Construction

Enclosure	 UV-resistant fiberglass, UL Type 4X

Hinges	 Stainless steel

Dimensions, in. (mm)

A - Height	 11.5 (290)

B - Width	 9.5 (240)

C - Depth	 5.4 (135)

Specifications

Panel ratings	 120 V, 3/4 hp (0.56 kW), 14 A, single phase, 60 Hz 

Dual-mode	 Programmable for timed- or demand-dosing  
	 (digital timed-dosing panels only)

1a. Analog timer	 120 V, repeat cycle from 0.05 seconds to 30  
(not shown)	 hours. Separate variable controls for OFF and  
	 ON time periods

1b. Digital timer	 120-V programmable logic unit with built-in LCD	
(shown below)	 screen and programming keys. Provides control  
	 functions and timing for panel operation 

2. Motor-start contactor	 16 FLA, 1 hp (0.75 kW), 60 Hz; 2.5 million cycles  
	 at FLA (10 million at 50% of FLA) 

3. Circuit breakers	 120 V, 10 A, OFF/ON switch. Single pole 120 V 

4. Toggle Switch	 Single-pole, double-throw HOA switch, 20 A

5. Audio alarm	 95 dB at 24 in. (600 mm), warble-tone sound, UL 
	 Type 4X 

6. Visual alarm	 7/8-in. (22-mm) diameter red lens, “Push-to-silence”, 
	 120 V LED, UL Type 4X

Control panel, demand-dose Control panel, timed-dose (digital timer model shown)

1b
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PF Series 4-inch (100-mm) 
Submersible Effluent Pumps

Technical Data SheetOrenco® 

Applications
Our 4-inch (100-mm) Submersible Effluent Pumps are designed to 
transport screened effluent (with low TSS counts) from septic tanks or 
separate dosing tanks. All our pumps are constructed of lightweight, 
corrosion-resistant stainless steel and engineered plastics; all are field-
serviceable and repairable with common tools; and all 60-Hz PF Series 
models are CSA certified to the U.S. and Canadian safety standards for 
effluent pumps, meeting UL requirements. 

Orenco’s Effluent Pumps are used in a variety of applications, including 
pressurized drainfields, packed bed filters, mounds, aerobic units, effluent 
irrigation, effluent sewers, wetlands, lagoons, and more. These pumps 
are designed to be used with a Biotube® pump vault or after a secondary 
treatment system.

Features/Specifications
To specify this pump for your installation, require the following:

•	 Minimum 24-hour run-dry capability with no deterioration in pump life 
or performance*

•	 Patented 1⁄8-inch (3-mm) bypass orifice to ensure flow recirculation 
for motor cooling and to prevent air bind

•	 Liquid end repair kits available for better long-term cost of ownership

•	 TRI-SEAL™ floating impeller design on 10, 15, 20, and 30 gpm  
(0.6, 1.0, 1.3, and 1.9 L/sec) models; floating stack design on 50 and 
75 gpm (3.2 and 4.7 L/sec) models

•	 Franklin Electric Super Stainless motor, rated for continuous use and 
frequent cycling

•	 Type SOOW 600-V motor cable

•	 Five-year warranty on pump or retrofit liquid end from date of manu-
facture against defects in materials or workmanship

* Not applicable for 5-hp (3.73 kW) models

Standard Models
See specifications chart, pages 2-3, for a list of standard pumps. For 
a complete list of available pumps, call Orenco. 

Product Code Diagram
PF -

Nominal flow, gpm (L/sec):
10 = 10 (0.6) 15 = 15 (1.0)
20 = 20 (1.3) 30 = 30 (1.9)
50 = 50 (3.2) 75 = 75 (4.7)

Pump, PF Series

Frequency:
1 = single-phase 60 Hz
3 = three-phase 60 Hz
5 = single-phase 50 Hz

Voltage, nameplate:
1 = 115* 200 = 200
2 = 230† 4 = 460

Horsepower (kW):
03 = 1⁄3 hp (0.25) 05 = ½ hp (0.37)
07 = ¾ hp (0.56) 10 = 1 hp (0.75)
15 = 1-½ hp (1.11) 20 = 2 hp (1.50)
30  = 3 hp (2.24) 50 = 5 hp (3.73)

Cord length, ft (m):‡

Blank = 10 (3) 20 = 20 (6)
30 = 30 (9) 50 = 50 (15)

* ½-hp (0.37kW) only
†220 volts for 50 Hz pumps
‡Note: 20-foot cords are available only for single-phase pumps through 1-½ hp

Franklin  
Super Stainless  
Motor

Franklin  
Liquid End

Discharge Connection

Bypass Orifice

Suction Connection

LR80980
LR2053896

Powered by
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Specifications, 60 Hz

Pump Model
PF100511	 10 (0.6)	 0.50 (0.37)	 1	 115	 120	 12.7	 12.7	 6	 1 ¼ in. GFP	 23.0 (660)	 16 (406)	 26 (12)	 300

PF100512	 10 (0.6)	 0.50 (0.37)	 1	 230	 240	 6.3	 6.3	 6	 1 ¼ in. GFP	 23.0 (660)	 16 (406)	 26 (12)	 300

PF10053200	 10 (0.6)	 0.50 (0.37)	 3	 200	 208	 3.8	 3.8	 6	 1 ¼ in. GFP	 23.0 (660)	 16 (406)	 26 (12)	 300

PF100712 4, 5	 10 (0.6)	 0.75 (0.56)	 1	 230	 240	 8.3	 8.3	 8	 1 ¼ in. GFP	 25.9 (658)	 17 (432)	 30 (14)	 300

PF10073200 4, 5	 10 (0.6)	 0.75 (0.56)	 3	 200	 208	 5.1	 5.2	 8	 1 ¼ in. GFP	 25.4 (645)	 17 (432)	 31 (14)	 300

PF101012 5, 6	 10 (0.6)	 1.00 (0.75)	 1	 230	 240	 9.6	 9.6	 9	 1 ¼ in. GFP	 27.9 (709)	 18 (457)	 33 (15)	 100

PF10103200 5, 6	 10 (0.6)	 1.00 (0.75)	 3	 200	 208	 5.5	 5.5	 9	 1 ¼ in. GFP	 27.3 (693)	 18 (457)	 37 (17)	 300

PF102012 5, 6, 7, 8	 10 (0.6)	 2.00 (1.49)	 1	 230	 240	 12.1	 12.1	 18	 1 ¼ in. SS	 39.5 (1003)	 22 (559)	 48 (22)	 100

PF102032 5, 6, 8	 10 (0.6)	 2.00 (1.49)	 3	 230	 240	 7.5	 7.6	 18	 1 ¼ in. SS	 37.9 (963)	 20 (508)	 44 (20)	 300

PF10203200 5, 6, 8	 10 (0.6)	 2.00 (1.49)	 3	 200	 208	 8.7	 8.7	 18	 1 ¼ in. SS	 37.9 (963)	 20 (508)	 44 (20)	 300

PF150311	 15 (1.0)	 0.33 (0.25)	 1	 115	 120	 8.7	 8.8	 3	 1 ¼ in. GFP	 19.5 (495)	 15 (380)	 23 (10)	 300

PF150312	 15 (1.0)	 0.33 (0.25)	 1	 230	 240	 4.4	 4.5	 3	 1 ¼ in. GFP	 19.5 (495)	 15 (380)	 23 (10)	 300

PF200511	 20 (1.3)	 0.50 (0.37)	 1	 115	 120	 12.3	 12.5	 4	 1 ¼ in. GFP	 22.3 (566)	 18 (457)	 25 (11)	 300

PF200512	 20 (1.3)	 0.50 (0.37)	 1	 230	 240	 6.4	 6.5	 4	 1 ¼ in. GFP	 22.5 (572)	 18 (457)	 26 (12)	 300

PF20053200	 20 (1.3)	 0.50 (0.37)	 3	 200	 208	 3.7	 3.8	 4	 1 ¼ in. GFP	 22.3 (566)	 18 (457)	 26 (12)	 300

PF201012 4, 5	 20 (1.3)	 1.00 (0.75)	 1	 230	 240	 10.5	 10.5	 7	 1 ¼ in. GFP	 28.4 (721)	 20 (508)	 33 (15)	 100

PF20103200 4, 5	 20 (1.3)	 1.00 (0.75)	 3	 200	 208	 5.8	 5.9	 7	 1 ¼ in. GFP	 27.8 (706)	 20 (508)	 33 (15)	 300

PF201512 4, 5	 20 (1.3)	 1.50 (1.11)	 1	 230	 240	 12.4	 12.6	 9	 1 ¼ in. GFP	 34.0 (864)	 24 (610)	 41 (19)	 100

PF20153200 4, 5	 20 (1.3)	 1.50 (1.11)	 3	 200	 208	 7.1	 7.2	 9	 1 ¼ in. GFP	 30.7 (780)	 20 (508)	 35 (16)	 300

PF300511	 30 (1.9)	 0.50 (0.37)	 1	 115	 120	 11.8	 11.8	 3	 1 ¼ in. GFP	 21.3 (541)	 20 (508)	 28 (13)	 300

PF300512 	 30 (1.9)	 0.50 (0.37)	 1	 230	 240	 6.2	 6.2	 3	 1 ¼ in. GFP	 21.3 (541)	 20 (508)	 25 (11)	 300

PF30053200	 30 (1.9)	 0.50 (0.37)	 3	 200	 208	 3.6	 3.6	 3	 1 ¼ in. GFP	 21.3 (541)	 20 (508)	 25 (11)	 300

PF300712	 30 (1.9)	 0.75 (0.56)	 1	 230	 240	 8.5	 8.5	 5 	 1 ¼ in. GFP	 24.8 (630)	 21 (533)	 29 (13)	 300

PF30073200	 30 (1.9)	 0.75 (0.56)	 3	 200	 208	 4.9	 4.9	 5	 1 ¼ in. GFP	 24.6 (625)	 21 (533)	 30 (14)	 300

PF301012 4	 30 (1.9)	 1.00 (0.75)	 1	 230	 240	 10.4	 10.4	 6	 1 ¼ in. GFP	 27.0 (686)	 22 (559)	 32 (15)	 100

PF30103200 4	 30 (1.9)	 1.00 (0.75)	 3	 200	 208	 5.8	 5.8	 6	 1 ¼ in. GFP	 26.4 (671)	 22 (559)	 33 (15)	 300

PF301512 4, 5	 30 (1.9)	 1.50 (1.11)	 1	 230	 240	 12.6	 12.6	 8	 1 ¼ in. GFP	 32.8 (833)	 24 (610)	 40 (18)	 100

PF30153200 4, 5	 30 (1.9)	 1.50 (1.11)	 3	 200	 208	 6.9	 6.9	 8	 1 ¼ in. GFP	 29.8 (757)	 22 (559)	 34 (15)	 300

PF301534 4, 5	 30 (1.9)	 1.50 (1.11)	 3	 460	 480	 2.8	 2.8	 8	 1 ¼ in. GFP	 29.5 (685)	 22 (559)	 34 (15)	 300

PF302012 5, 6, 7	 30 (1.9)	 2.00 (1.49)	 1	 230	 240	 11.0	 11.0	 10	 1 ¼ in. SS	 35.5 (902)	 26 (660)	 44 (20)	 100

PF30203200 5, 6	 30 (1.9)	 2.00 (1.49)	 3	 200	 208	 9.3	 9.3	 10	 1 ¼ in. SS	 34.0 (864)	 24 (610)	 41 (19)	 300

PF303012 5, 6, 7, 8	 30 (1.9)	 3.00 (2.23)	 1	 230	 240	 16.8	 16.8	 14	 1 ¼ in. SS	 44.5 (1130)	 33 (838)	 54 (24)	 100

PF303032 5, 6, 8	 30 (1.9)	 3.00 (2.23)	 3	 230	 240	 10.0	 10.1	 14	 1 ¼ in. SS	 44.3 (1125)	 27 (686)	 52 (24)	 300

PF305012 5, 6, 7, 8	 30 (1.9)	 5.00 (3.73)	 1	 230	 240	 25.6	 25.8	 23	 1 ¼ in. SS	 66.5 (1689)	 53 (1346)	 82 (37)	 100

PF305032 5, 6, 8	 30 (1.9)	 5.00 (3.73)	 3	 230	 240	 16.6	 16.6	 23	 1 ¼ in. SS	 60.8 (1544)	 48 (1219)	 66 (30)	 300

PF30503200 5, 6, 8	 30 (1.9)	 5.00 (3.73)	 3	 200	 208	 18.7	 18.7	 23	 1 ¼ in. SS	 60.8 (1544)	 48 (1219)	 66 (30)	 300

PF500511	 50 (3.2)	 0.50 (0.37)	 1	 115	 120	 12.1	 12.1	 2	 2 in. SS	 20.3 (516)	 24 (610)	 27 (12)	 300

PF500512	 50 (3.2)	 0.50 (0.37)	 1	 230	 240	 6.2	 6.2	 2	 2 in. SS	 20.3 (516)	 24 (610)	 27 (12)	 300

PF500532	 50 (3.2)	 0.50 (0.37)	 3	 230	 240	 3.0	 3.0	 2	 2 in. SS	 20.3 (516)	 24 (610)	 28 (13)	 300

PF50053200	 50 (3.2)	 0.50 (0.37)	 3	 200	 208	 3.7	 3.7	 2	 2 in. SS	 20.3 (516)	 24 (610)	 28 (13)	 300

PF500534	 50 (3.2)	 0.50 (0.37)	 3	 460	 480	 1.5	 1.5	 2	 2 in. SS	 20.3 (516)	 24 (610)	 28 (13)	 300

PF500712	 50 (3.2)	 0.75 (0.56)	 1	 230	 240	 8.5	 8.5	 3	 2 in. SS	 23.7 (602)	 25 (635)	 31 (14)	 300

PF500732	 50 (3.2)	 0.75 (0.56)	 3	 230	 240	 3.9	 3.9	 3	 2 in. SS	 23.7 (602)	 25 (635)	 32 (15)	 300

PF50073200	 50 (3.2)	 0.75 (0.56)	 3	 200	 208	 4.9	 4.9	 3	 2 in. SS	 23.1 (587)	 26 (660)	 32 (15)	 300
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Specifications, 60 Hz (continued)

Pump Model
PF500734	 50 (3.2)	 0.75 (0.56)	 3	 460	 480	 1.8	 1.8	 3	 2 in. SS	 34.8 (884)	 25 (635)	 31 (14)	 300

PF501012	 50 (3.2)	 1.00 (0.75)	 1	 230	 240	 10.1	 10.1	 4	 2 in. SS	 27.0 (686)	 26 (660)	 35 (16)	 100

PF50103200	 50 (3.2)	 1.00 (0.75)	 3	 200	 208	 5.7	 5.7	 4	 2 in. SS	 26.4 (671)	 26 (660)	 39 (18)	 300

PF501034	 50 (3.2)	 1.00 (0.75)	 3	 460	 480	 2.2	 2.2	 4	 2 in. SS	 26.4 (671)	 26 (660)	 39 (18)	 300

PF5015124	 50 (3.2)	 1.50 (1.11)	 1	 230	 240	 12.5	 12.6	 5	 2 in. SS	 32.5 (826)	 30 (762)	 41 (19)	 100

PF501532004	 50 (3.2)	 1.50 (1.11)	 3	 200	 208	 7.0	 7.0	 5	 2 in. SS	 29.3 (744)	 26 (660)	 35 (16)	 300

PF503012 4, 5, 7, 8	 50 (3.2)	 3.00 (2.23)	 1	 230	 240	 17.7	 17.7	 8	 2 in. SS	 43.0 (1092)	 37 (940)	 55 (25)	 100

PF50303200 4, 5, 8	 50 (3.2)	 3.00 (2.23)	 3	 200	 208	 13.1	 13.1	 8	 2 in. SS	 43.4 (1102)	 30 (762)	 55 (25)	 300

PF503034 4, 5, 8	 50 (3.2)	 3.00 (2.23)	 3	 460	 480	 5.3	 5.3	 8	 2 in. SS	 40.0 (1016)	 31 (787)	 55 (25)	 300

PF505012 5,6,7,8	 50 (3.2)	 5.00 (3.73)	 1	 230	 240	 26.2	 26.4	 13	 2 in. SS	 65.4 (1661)	 55 (1397)	 64 (29)	 300

PF505032 5,6,7,8	 50 (3.2)	 5.00 (3.73)	 3	 230	 240	 16.5	 16.5	 13	 2 in. SS	 59.3 (1506)	 49 (1245)	 64 (29)	 300

PF751012	 75 (4.7)	 1.00 (0.75)	 1	 230	 240	 9.9	 10.0	 3	 2 in. SS	 27.0 (686)	 27 (686)	 34 (15)	 100

PF751512	 75 (4.7)	 1.50 (1.11)	 1	 230	 240	 12.1	 12.3	 4	 2 in. SS	 33.4 (848)	 30 (762)	 44 (20)	 100

Specifications, 50 Hz
Pump Model
PF100552	 10 (0.6)	 0.50 (0.37)	 1	 220	 230	 3.9	 4.1	 6	 1 ¼ in. GFP	 23.0 (584)	 17 (432)	 26 (12)	 300

PF100752 4, 5	 10 (0.6)	 0.75 (0.56)	 1	 220	 230	 6.2	 6.2	 9	 1 ¼ in. GFP	 26.8 (658)	 17 (432)	 30 (14)	 300

PF101552 5, 6	 10 (0.6)	 1.50 (1.11)	 1	 220	 230	 10.5	 11.4	 18	 1 ¼ in. SS	 39.5 (1003)	 22 (559)	 46 (21)	 300

PF300552 	 30 (1.9)	 0.50 (0.37)	 1	 220	 230	 4.1	 4.1	 4	 1 ¼ in. GFP	 22.5 (572)	 19 (483)	 26 (12)	 300

PF300752	 30 (1.9)	 0.75 (0.56)	 1	 220	 230	 6.1	 6.1	 5	 1 ¼ in. GFP	 24.8 (630)	 19 (483)	 29 (13)	 300

PF301052	 30 (1.9)	 1.00 (0.75)	 1	 220	 230	 7.4	 7.4	 7	 1 ¼ in. GFP	 28.4 (721)	 20 (508)	 32 (15)	 100

PF301552 4, 5	 30 (1.9)	 1.50 (1.11)	 1	 220	 230	 9.3	 9.3	 8	 1 ¼ in. GFP	 35.4 (899)	 24 (610)	 40 (18)	 100

PF500552	 50 (3.2)	 0.50 (0.37)	 1	 220	 230	 4.0	 4.0	 2	 2 in. SS	 20.3 (516)	 25 (635)	 29 (13)	 300

PF500752	 50 (3.2)	 0.75 (0.56)	 1	 220	 230	 6.3	 6.4	 3	 2 in. SS	 23.7 (602)	 25 (635)	 31 (14)	 300

PF501052	 50 (3.2)	 1.00 (0.75)	 1	 220	 230	 7.3	 7.4	 4	 2 in. SS	 27.0 (686)	 26 (660)	 35 (16)	 100

PF501552	 50 (3.2)	 1.50 (1.11)	 1	 220	 230	 9.1	 9.1	 5	 2 in. SS	 32.5 (826)	 30 (762)	 42 (19)	 100

PF751052	 75 (3.2)	 1.00 (0.75)	 1	 220	 230	 7.3	 7.3	 4	 2 in. SS	 30.0 (762)	 27 (686)	 34 (15)	 100

1	 GFP = glass-filled polypropylene; SS = stainless steel. The 1 ¼-in. NPT GFP discharge is 2 7⁄8 in. octagonal across flats; the 1 ¼-in. NPT SS discharge is 2 1⁄8 in. octagonal across flats; and the 
2-in. NPT SS discharge is 2 7⁄8 in. hexagonal across flats. Discharge is female NPT threaded, U.S. nominal size, to accommodate Orenco® discharge hose and valve assemblies. Consult your Orenco 
Distributor about fittings to connect hose and valve assemblies to metric-sized piping.  

2	 Minimum liquid level is for single pumps when installed in an Orenco Biotube® Pump Vault or Universal Flow Inducer. In other applications, minimum liquid level should be top of pump. Consult 
Orenco for more information.

3	 Weight includes carton and 10-ft (3-m) cord.

4	 High-pressure discharge assembly required.

5	 Do not use cam-lock option (Q) on discharge assembly.

6	 Custom discharge assembly required for these pumps. Contact Orenco.

7	 Capacitor pack (sold separately or installed in a custom control panel) required for this pump. Contact Orenco.

8	 Torque locks are available for all pumps, and are supplied with 3-hp and 5-hp pumps. 

De
si

gn
 g

pm
 

(L
/s

ec
)

Ho
rs

ep
ow

er
 

(k
W

)

Ph
as

e

Na
m

ep
la

te
  

vo
lta

ge

Ac
tu

al
 v

ol
ta

ge

De
si

gn
 fl

ow
  

am
ps

M
ax

 a
m

ps

Im
pe

lle
rs

Di
sc

ha
rg

e 
si

ze
 

an
d 

m
at

er
ia

l 1

Le
ng

th
, i

n.
 (m

m
)

M
in

. l
iq

ui
d 

le
ve

l, 
2  

in
. (

m
m

)

W
ei

gh
t, 

3  l
b 

(k
g)

Ra
te

d 
cy

cl
es

/d
ay



Technical Data SheetOrenco® 

Orenco Systems® Inc. , 814 Airway Ave., Sutherlin, OR 97479 USA • 800-348-9843 • 541-459-4449 • www.orenco.com NTD-PU-PF-1
Rev. 2.2, © 09/14
Page 4 of 6

Materials of Construction 
Discharge	 Glass-filled polypropylene or stainless steel

Discharge bearing	 Engineered thermoplastic (PEEK)

Diffusers	 Glass-filled PPO (Noryl GFN3) 

Impellers	 Celcon® acetal copolymer on 10-, 20, and 30-gpm models; 50-gpm impellers are Noryl GFN3

Intake screen	 Polypropylene

Suction connection	 Stainless steel

Drive shaft	 7/16 inch hexagonal stainless steel, 300 series

Coupling	 Sintered stainless steel, 300 series

Shell	 Stainless steel, 300 series

Motor	 Franklin motor exterior constructed of stainless steel. Motor filled with deionized water and propylene glycol for constant lubrication. Hermetically 
	 sealed motor housing ensures moisture-free windings. All thrust absorbed by Kingsbury-type thrust bearing. Rated for continuous duty. Single- 
	 phase motors and 200 and 230 V 3-phase motors equipped with surge arrestors for added security. Single-phase motors through 1.5 hp  
	 (1.11 kW) have built-in thermal overload protection, which trips at 203-221˚ F (95-105˚ C). 

Using a Pump Curve
A pump curve helps you determine the best pump for your system. Pump curves show the relationship between flow (gpm or L/sec) and pressure 
(total dynamic head, or TDH), providing a graphical representation of a pump’s optimal performance range. Pumps perform best at their nominal 
flow rate — the value, measured in gpm, expressed by the first two numerals in an Orenco pump nomenclature. The graphs in this section show 
optimal pump operation ranges with a solid line. Flow flow rates outside of these ranges are shown with a dashed line. For the most accurate 
pump specification, use Orenco’s PumpSelect™ software.

Pump Curves, 60 Hz Models
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Before Installing Panel

1.  Read all instructions before proceeding with the installation.  Improper installation
may void warranties.

2.  Inspect your order for completeness and inspect each component for shipment
damage.  If something is missing or damaged, you will need to contact your supplier
to obtain replacements.

3.  Check to be sure the instructions and items supplied comply with state and local
regulations.

4.  A qualified electrician must be employed to install and service the panel and ancillary
wiring.  The equipment must be installed in compliance with the National Electric Code,
as well as state and local codes.

Placement of the Control Panel

5.  Install the electrical control or alarm panel within view of the tank.  The panel should
be attached to a post or an exterior wall.  Panels that contain motor contactors make a
thumping sound, each time a pump is started or stopped. Therefore, these panels should not be
mounted to an exterior wall unless it is in a location away from living areas, such as
on a garage wall. If possible, position the panel in the shade to protect it from weather.
 Extreme temperatures can cause inconsistent performance of the electrical components.
 Locate the panel at a convenient height (usually about five feet above the ground) and
where it will be accessible for maintenance.

Install Floats and Pumps

6.  Install the electrical splice box(es) for the floats and pump(s) before installing the
actual floats and pumping equipment.  The splice box(es) are installed in the grommet(s)
provided near the top of the riser.

7.  Install the floats.  Thread the float and pump cords through the cord grips into the
PVC splice box, leaving adequate lengths of electrical cord coiled inside the riser to
allow easy removal of the pump and float assembly.  Do not remove the colored markers
or the paper tags from the float cords, and do not try to thread the markers and tag
through the cord grip.  These should be left on the float cord, outside the splice box.
Tighten the cord grips, using hand pressure or a wrench if necessary, until the cord will
no longer move in the cord grip. If the cord grips are not tight enough, the seal will not
be watertight, but overtightening may damage the cord or the cord grip, so use only as
much force as necessary. Adequate lengths of cord should be left within the splice box
to allow for easy removal for future disconnecting and re-splicing.

8.  Run the wires from the control panel to the splice box.  The wires can be brought
through a conduit, or can be buried using suitable direct-burial wire.  Conduit that enters
the splice box must be sealed, even if the wires are direct-buried, to prevent the infiltration
of water into the splice box.  Use an electrically approved sealant to plug the wires
coming in through the conduit hub. The number of wires required depends on the control
panel and the number of floats and pumps used.  This can be determined by consulting
the  Float Arrangement diagram appropriate for the control panel and float arrangement
being used.



Wire should be sized at 14 AWG for the floats.  Refer to Figure 1 to determine the
proper size for the pump wires.  When calculating wire size, the length and size of the
branch circuit wires from the service entrance panel to the pump control panel must
also be taken into account.  Wire that’s too small can cause an excessive voltage drop
and poor pump performance.

Wires should be color coded or otherwise marked to aid in wiring the control panel.
Drawing EIN-SB-SB-1 lists recommended colors for each of the wires.  Colors may
refer to either the color of the wire’s insulation, the color of a tag, or the color of an
electrical tape marker.

9.  All splices made in the splice box should use waterproof wire nuts or butt connectors
and heat shrink tubing.  The splices must be waterproof!  Splices that are not waterproof
may cause a malfunction of the pump controls if water should leak into the splice box.
Refer to Drawing EIN-SB-SB-1 for instructions on making waterproof splices.  Refer
to the appropriate Float Arrangement diagram for instructions on how to connect the
floats together.

Connect Control Panel

10.  Connect the wires coming from floats to the terminals in the control panel.  Refer
to the appropriate Float Arrangement diagram for the correct terminal connections.

11.  Connect the wires coming from the pump(s) to the pump terminals.   Refer to the
panel wiring diagram for the correct terminal connections.

12.  Connect the incoming power to the panel.  Power to the panel must be appropriate
to the control panel and pump motor (i.e. 120VAC, single phase for a 120 VAC motor,
240 VAC single phase for a 240 VAC motor, etc.)  Insure that the panel is properly
grounded and that the fuse or breaker and wire size, from the main power panel and to
the pump, are sized correctly.  Separate circuits for the pump controls and each of the
pump motors is recommended.  Note:  Voltage for the controls in the panel is always
120VAC, although the pump voltage may be 120VAC or 240 VAC.

13.  Use 60° minimum CU conductors only. Torque the terminal blocks to 15 LB-IN
and the ground lugs to 45 LB-IN. Torque the circuit breakers to 20 LB-IN for 14-10
AWG wire, 25 LB-IN for 8 AWG wire, and 27 LB-IN for 6-4 AWG wire.

14.  When power is applied to the control panel, the wires to the pump may be energized.
Do not service the pump or any electrical wiring in the pump vault without disconnecting
the power at the circuit breaker and the fuse.  The pump vault area is a hazardous area,
and may contain explosive gases.  Take appropriate precautions before working in the
pump vault.

15.  If you have any questions please contact Orenco Systems, Inc.

Figure 1.  Recommended Breaker & Wire Size

Pump Motor Size Breaker  size Wire Size       Max Distance*
120 VAC 1/2 hp 20 amp 10 AWG 105 ft
240 VAC 1/2 hp 15 amp 14 AWG 161 ft

3/4 hp 20 amp 14 AWG 130 ft
    1 hp 20 amp 12 AWG 172 ft

 1 1/2 hp 20 amp 12 AWG 126 ft

*  This is the maximum distance from this subpanel to the pump motor for the
recommended wire size.  Distance is based on 3% maximum voltage drop from subpanel
to load at maximum recognized pump motor amps at 75° C.

EIN-CP-GEN-1
Rev 2.0 ©01/10/05
Page 2



Pump 1
L1

From Main Power Panel
115 VAC, 1 Phase, 60 Hz.

Pump
115 VAC / 1 Hp.
1 Phase / 60 Hz.

Pump
115 VAC / 1 Hp.
1 Phase / 60 Hz.

Pump 1
Neutral

Pump 2
Neutral

Pump 2
L1

PCB
20A

EDW-WD-DAX-2
Rev. 6.0 © 05/01/07

Panel Wiring Diagram
Model DAX1 RO

N2 PCB
20AN1

Pum
p1 Neutral

Factory default.
Wire as shown.
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Wire
Nut

Controls Neutral

Controls L1

Pum
ps Neutral

N N

Use one wire nut to connect the pole of 
each pump circuit breaker together with 
the incoming L1 power line. Use another 
wire nut to connect the neutral block of 
each pump with the incoming neutral line.

Use one wire nut to connect the pole of each 
pump circuit breaker together with the 
controls breaker and with the incoming L1 
power line. Use another wire nut to connect 
the neutral block of each pump with the 
controls neutral block and with the incoming 
neutral line.

1 2 1 2 1 2

Power Wiring Options

*TLTerminal 
Strip

0 0 0 2 5
ETM

Controls
Neutral

Ground

Green

Controls
L1

NOTE: Motors must have
internal overload protection

Main disconnect
provided by others.

1 3

A2A1

SR

1411
SR

1211

AL

M1
13

14

M1
A1A2

PRL
G

CT
9 99 5 1 0

Ground
Lug

AS

AUTO
MAN

Options*

X1X2

X2X1

CCB
10A

0 0 0 2 5
ETM

M2
A1A2
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9 99 5 1 0

Options*

X1X2

M2
13
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CR1
A2A1

54 6 7

M2
L1
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M2

L2

T2
M1

L1

T1
M1

L2

T2

10 118 9 N

AUTO
MAN

CR1

1114

CR1

1112

Duplex Operation
HHHiiiggghhh   LLLeeevvveeelll   AAAlllaaarrrmmm:::  This float activates the alarm light and audible alarm 
when lifted.  The audible alarm may be silenced by pressing the 
illuminated PUSH TO SILENCE button on the front of the control panel.  
The alarm light will remain on until the float is lowered.

LLLaaaggg   PPPuuummmppp   OOOnnn:::  This float turns on the lag pump when lifted.  The pump 
will continue to run until the Pumps Off float is lowered.

LLLeeeaaaddd   PPPuuummmppp   OOOnnn:::  This float turns on the lead pump when lifted.  The 
pump will continue to run until the Pumps Off float is lowered.

PPPuuummmpppsss   OOOffffff:::  This float turns off the pumps when lowered. 

RRReeeddduuunnndddaaannnttt   OOOffffff   &&&   LLLooowww   LLLeeevvveeelll   AAAlllaaarrrmmm:::  This float turns off the pump(s) 
when lowered.  This float is a secondary off float which will operate if the 
Pumps Off float fails.  Pumping will be disabled in both the automatic and 
manual modes.  This float also activates the alarm light and audible 
alarm.  The audible alarm may be silenced by pressing the illuminated 
PUSH TO SILENCE button on the front of the control panel.  The alarm 
light will remain on until the float is lifted.

For float arrangement diagram,
see drawing no.

"EDW-FA-DAX-2".

CR2

1112

CR2

2122

Remote Alarm

Light Alarm

Remote Alarm Connections

N7

Note: 115VAC signal is present 
during alarm conditions.

Orenco Model 
AHW or equiv.

2

ALT
4321

6578

PL
G

Options*

X2X1

HT

A -+

SR

R

Removal of the terminal link rail will separate the 
high level alarm and Lag Pump On functions.

Terminal Link Rail

*Removal of Alarm / Lag
Link Rail

54321 6 987 1110

CR2
A2A1

A
AL
ALT
AS
CCB
CR1
CR2
M
PCB
SR
TL

CT
ETM
HT
PL
PRL

Key
= Factory Wire
= Field Wire
= Alternate Field Wire
= Audio Alarm, 115 VAC
= Alarm Light
= Duplex Alternator
= Audio Silence Switch
= Controls Circuit Breaker
= Low Level Alarm Relay
= Redundant Off Relay
= Motor Contactor
= Pump Circuit Breaker 
= Silence Control Relay
= Terminal Link

*Options
= Cycle Counter
= Elapsed Time Meter
= Heater
= Power Light
= Pump Run Light



Float Arrangement Diagram

EDW-FA-DAX-2
Rev 2.1 ©12/17/98

Drawing No.

EDW-FA-DAX-2

Control Panel Series

DAX RO

Check the appropriate box for the float function (color code) used in your system.

YPBRW

Terminal Strip

High Level Alarm
Y-Yellow

Lead Pump On
B-Blue

Pumps Off
R-Red

TL*

Redundant Off &
Low Level Alarm
W-White

Lag Pump On
P-Purple

*Remove pre-installed Terminal Link Rail
from terminals. See Panel Wiring Diagram
for instructions.

For a wire splicing illustration of the above
diagram, request one of the following Splice
Box Wiring Diagrams:
EDW-SB-DAX-28 (no pump cords)
EDW-SB-DAX-29 (one pump cord)

(YP)BRW

Terminal Strip

High Level Alarm /
Lag Pump On
(YP)-Yellow /

Purple

Lead Pump On
B-Blue

Pumps Off
R-Red

TL*

Redundant Off &
Low Level Alarm
W-White

*Terminal Link Rail is required (factory
installed).

For a wire splicing illustration of the above
diagram, request one of the following Splice
Box Wiring Diagrams:
EDW-SB-DAX-30 (no pump cords)
EDW-SB-DAX-31 (one pump cord)
EDW-SB-DAX-32 (two pump cords)

•Factory Standard •

2 3 64 512 3 64 51

3" Min.

Specs: contact - normally open
differential - no minimum
power rating - signal

Typical OSI float model: A

Typical OSI float model: B

Typical OSI float model: T

Float Types

Specs: contact - normally open
differential - 3" min.
power rating - signal

Specs: contact - normally closed
differential - no minimum
power rating - signal

Possible substitutions: B,C,D

Possible substitutions: C,D



R

W

B
Lead Pump On Pumps Off

P

Y

Lag Pump On

High Level Alarm

Redundant Off &
Low Level Alarm

To Terminal
#1

To Terminal
#2

To Terminal
#5

To Terminal
#4

To Terminal
#3

To Terminal
#6

Splice Box Wiring Diagram

Cord Grip
Hand tighten each cord grip

so that the cord will not easily
slide through the grommet.

Y
P
B
G
R
O
E
W

Yellow

Purple

Blue

Green

Red

Orange

Grey

White

Key
Black Wire

Green Wire
White Wire

Heat Shrink &
Butt Connector *

Waterproof
Wire Nut

Attention: Failure to follow splicing
instructions will void warranty

Note: Multi-function floats will
have more than one marker

-
-
-
-
-
-
-
-

Float Tag Colors

EDW-SB-DAX-28
Rev 1.2 ©05/01/98

Drawing No.

EDW-SB-DAX-28

Float Function Color Code

YPBRW

Splice Box Model

SB5

Control Panel Series

DAX RO

* Refer to drawing EIN-SB-SB-1
   for splicing instructions.



R

W

B
Lead Pump On Pumps Off

P

Y

Lag Pump On

High Level Alarm

Redundant Off &
Low Level Alarm

Pump Cord

To Terminal
#1

To Terminal
#2

To Terminal
#5

To Terminal
#4

To Terminal
#3

To Terminal
#6

Pump Wires
From Control Panel

Splice Box Wiring Diagram

Cord Grip
Hand tighten each cord grip

so that the cord will not easily
slide through the grommet.

Y
P
B
G
R
O
E
W

Yellow

Purple

Blue

Green

Red

Orange

Grey

White

Key
Black Wire

Green Wire
White Wire

Heat Shrink &
Butt Connector *

Waterproof
Wire Nut

Attention: Failure to follow splicing
instructions will void warranty

Note: Multi-function floats will
have more than one marker

-
-
-
-
-
-
-
-

Float Tag Colors

EDW-SB-DAX-29
Rev 1.2 ©05/01/98

Drawing No.

EDW-SB-DAX-29

Float Function Color Code

YPBRW

Splice Box Model

SB6

Control Panel Series

DAX RO

* Refer to drawing EIN-SB-SB-1
   for splicing instructions.



R

W

B
Lead Pump On Pumps Off

High Level Alarm /
Lag Pump On

Redundant Off &
Low Level Alarm

PY To Terminal
#6

To Terminal
#4

To Terminal
#3

To Terminal
#2

To Terminal
#1

Splice Box Wiring Diagram

Cord Grip
Hand tighten each cord grip

so that the cord will not easily
slide through the grommet.

Y
P
B
G
R
O
E
W

Yellow

Purple

Blue

Green

Red

Orange

Grey

White

Key
Black Wire

Green Wire
White Wire

Heat Shrink &
Butt Connector *

Waterproof
Wire Nut

Attention: Failure to follow splicing
instructions will void warranty

Note: Multi-function floats will
have more than one marker

-
-
-
-
-
-
-
-

Float Tag Colors

EDW-SB-DAX-30
Rev 1.2 ©04/29/98

Drawing No.

EDW-SB-DAX-30

Float Function Color Code

(YP)BRW

Splice Box Model

SB4

Control Panel Series

DAX RO

* Refer to drawing EIN-SB-SB-1
   for splicing instructions.



WR
Pumps Off Redundant Off &

Low Level Alarm

B
Lead Pump On

High Level Alarm /
Lag Pump On

Pump Cord

PY

To Terminal
#5

To Terminal
#3

To Terminal
#2

To Terminal
#6

To Terminal
#1

Pump Wires
From Control Panel

Splice Box Wiring Diagram

Cord Grip
Hand tighten each cord grip

so that the cord will not easily
slide through the grommet.

Y
P
B
G
R
O
E
W

Yellow

Purple

Blue

Green

Red

Orange

Grey

White

Key
Black Wire

Green Wire
White Wire

Heat Shrink &
Butt Connector *

Waterproof
Wire Nut

Attention: Failure to follow splicing
instructions will void warranty

Note: Multi-function floats will
have more than one marker

-
-
-
-
-
-
-
-

Float Tag Colors

EDW-SB-DAX-31
Rev 1.2 ©04/29/98

Drawing No.

EDW-SB-DAX-31

Float Function Color Code

(YP)BRW

Splice Box Model

SB5

Control Panel Series

DAX RO

* Refer to drawing EIN-SB-SB-1
   for splicing instructions.



R

W

B
Lead Pump On Pumps Off

High Level Alarm /
Lag Pump On

Pump Cord

Redundant Off &
Low Level Alarm

Pump Cord

PY To Terminal
#6

To Terminal
#5

To Terminal
#3

To Terminal
#2

To Terminal
#1

Splice Box Wiring Diagram

Cord Grip
Hand tighten each cord grip

so that the cord will not easily
slide through the grommet.

Y
P
B
G
R
O
E
W

Yellow

Purple

Blue

Green

Red

Orange

Grey

White

Key
Black Wire

Green Wire
White Wire

Heat Shrink &
Butt Connector *

Waterproof
Wire Nut

Attention: Failure to follow splicing
instructions will void warranty

Note: Multi-function floats will
have more than one marker

-
-
-
-
-
-
-
-

Float Tag Colors

EDW-SB-DAX-32
Rev 1.3 ©03/15/02

Drawing No.

EDW-SB-DAX-32

Float Function Color Code

(YP)BRW

Splice Box Model

SB6

Control Panel Series

DAX RO

* Refer to drawing EIN-SB-SB-1
   for splicing instructions.

Pump Wires
From Control Panel



Duplex Control Panels Submittal 
Data Sheet

Specifications

ESU-CP-DAX-1a
Rev. 1,0, © 10/07

Page 1 of 2

Feature Specification(s)
Panel Enclosure: Measures 15.5” high x 13.3” wide x 6.7” deep. NEMA 4X rated. Constructed of UV resistant fiberglass; 

hinge and latch are stainless steel.
DAX1 Panel Ratings: 120 VAC, 3/4 hp, 14 amps, single phase, 60 Hz.
DAX2 Panel Ratings: 240 VAC, 2 hp, 14 amps, single phase, 60 Hz.

General
Standard features include circuit breakers, an
automatic/manual/off toggle switch, and an audible/visual
alarm with auto reset.  Other standard and optional fea-
tures are listed on page 2. Any input sensor with contacts
can be used. Listed per UL 508; a UL Canada listing is avail-
able.

Standard Models
DAX1, DAX2

Nomenclature

Applications
Duplex control panels can be used in systems that require
two motors operating in alternation, as in pumping opera-
tions. The panel can run both motors simultaneously when
demand is high.

DAX
Indicates selected options (see page 2)

Indicates voltage
1 = 120 VAC
2 = 240 VAC



Standard Features

ESU-CP-DAX-1
Rev. 2.4, © 6/06

Page 2 of 2

Feature Specification(s) Product Code Adder
Intrinsically Safe 120 VAC. Listed per UL 698A, for Class 1 Div. 1, groups A, B, IR 
Control Relays C, D hazardous locations. Larger enclosure required.
Programmable Timer 120 VAC, Repeat cycle from 0.05 seconds to 30 hours. Separate variable PT

controls for OFF & ON time periods.
Redundant Off Relay 120 VAC, provides a secondary off. Sounds alarm on low level RO

condition. DIN rail mount.
Heater Anti-condensation heater. Self-adjusting: radiates additional HT

wattage as temperature drops.
Elapsed Time Meter 120 VAC, 7-digit, non-resettable. Limit of 99,999 hours; ETM

accurate to 0.01 hours.
Event Counter 120 VAC, 6-digit, non-resettable. CT
Pump Run Light 7/8" green lens. NEMA 4X, 1-watt LED, 120 VAC. PRL

Feature Specification(s)
Motor-Start Contactor 120 VAC: 16 FLA, 1 hp, 60 hz; 2.5 million cycles at FLA (10 million at 50% of FLA). 

240 VAC: 16 FLA, 3 hp, 60 hz; 2.5 million cycles at FLA (10 million at 50% FLA).
Pump Circuit Breakers 20 amps, OFF/ON switch. Single pole 120 VAC, double pole 240 VAC. DIN rail mounting with thermal 

magnetic tripping characteristics.
Controls Circuit Breaker 10 amps, OFF/ON switch. Single pole 120V. DIN rail mounting with thermal magnetic tripping 

characteristics.
Toggle Switches Single pole-double throw HOA switch rated at 20 amps.
Audible Alarm 95 dB at 24”, warble-tone sound.
Audible Alarm 120 VAC, automatic reset. DIN rail mount.
Silence Relay
Visible Alarm 7/8" diameter red lens, “Push-to-silence.” NEMA 4X, 1-watt LED, 120 VAC.
Duplex Alternator 120 VAC, cross wired style for independent lag pump function. Selector switch for locking one pump 

into lead position.

Optional Features

Duplex Control Panels (continued)



Introduction
Orenco’s automatic distributing valve assemblies, pressurized with small high-head effluent

pumps, are useful for distributing effluent to multiple zones.  These zones can be segments

of sand filter manifolds, drainfields, or other effluent distribution systems.  Distributing

valve assemblies can substantially simplify the design and installation of a distribution sys-

tem and reduce installation costs. This is particularly true where a distributing valve assem-

bly is used instead of multiple pumps and/or electrically operated valves.  Additionally, a

reduction in long term operation and maintenance costs is realized due to a reduced size

and/or number of pumps.  More even distribution can be achieved on sloping sites by zoning

laterals at equal elevations.  This eliminates drainback to lower lines and the unequal distrib-

ution of effluent that occurs at the beginning of a cycle.  

Valve Operation
The valve itself has only a few moving parts, requires no electricity, and alternates automati-

cally each cycle.  Refer to Figure 1 for the following valve operation description.  The flow

of the incoming effluent forces the rubber flap disk 1 to seat against the valve bottom 2.

The opening 3 in the rubber flap disk aligns with an opening in the valve bottom to allow

flow to only one valve outlet.  The stem 4 houses a stainless steel spring which pushes the

rubber flap disk away from the valve bottom after the flow of effluent stops.  The stem acts

as a cam follower and rotates the rubber flap disk as the stem is raised and lowered through

the cam 5.  The force from the flow of effluent pushes the stem down through the cam and

the stainless steel spring pushes the stem back up through the cam when the flow of effluent

stops.  Each linear motion of the stem allows the rubber flap disk to rotate half the distance

necessary to reach the next outlet.  When there is no flow, the rubber flap disk is in the “up”

position and is not seated against the valve bottom.

5

4

3

2

1

Inlet

Outlets

Figure 1: 
6000 Series Valve 

Orenco Automatic Distributing
Valve Assemblies

NTP-VA-1
Rev. 1.2, © 11/03

Orenco Systems®, Inc.
Page 1 of 6

For Wastewater Effluent Systems

This article may describe design criteria that was in effect at the time the article was written.  FOR CURRENT DESIGN 
CRITERIA, call Orenco Systems, Inc. at 1-800-348-9843.



The Distributing Valve Assembly
The Orenco Automatic Distributing Valve Assembly combines the distributing valve itself and sever-

al other components to give a complete preassembled unit that is easy to install, monitor, and main-

tain.  Figure 2 shows a complete assembly.  Because distributing valves with several outlets can be

difficult to line up and glue together in the field, the discharge lines in the assemblies are glued in

place at Orenco.  The unions (1) allow removal and maintenance of the valve.  The clear PVC pipe

sections (2) give a visual check of which discharge line is being pressurized.  The inlet ball valve (3)

allows a quick, simple method to test for proper valve cycling.  The ball valve also stops the flow of

effluent in case the pump is activated unexpectedly during maintenance or inspection.  Check valves

may be necessary on the discharge lines.  Use of check valves is discussed in the valve positioning

section.

Valve Assembly Hydraulics
Liquid flowing through the valve assembly must pass through fairly small openings and make several

changes in direction.  Because of this, headlosses through the valve assembly are fairly high.  Table 1

gives the headloss equations for several different assemblies and Figure 3 shows the graphical repre-

sentations of these equations.  Orenco recommends that high-head turbine pumps be used to pressur-

ize the valve assemblies to ensure enough head is available for proper system operation.  High-head

turbine pumps are also recommended because the use of a distributing valve usually requires more

frequent pump cycling.  The high-head turbine pumps are designed for high cycling systems and will

outlast conventional effluent pumps by a factor of 10 or more in a high cycling mode.  Furthermore,

the high-head turbine pump intake is 12 inches or more above the bottom of the pump and tends to

prevent any settled solids from being pumped into the distribution valve and obstructing its opera-

tion.  A minimum flow rate through the distributing valve is required to ensure proper seating of the

rubber flap disk.  Minimum flow rates for the various models are given in Table 1. 

Figure 2:  
Orenco Distributing Valve Assembly (6000 Series Valve)

NTP-VA-1
Rev. 1.2, © 11/03

Orenco Systems®, Inc.
Page 2 of 6



Table 1.  Automatic Distributing Valve Assembly Headloss Equations

Model Series Equation Operating Range (gpm)

V4400A HL = 0.085 x Q1.45 10 - 40

V4600A HL = 0.085 x Q1.58 10 - 25

V6400A HL = 0.0045 x Q2 + 3.5 x (1 - e-0.06Q) 15 - 70

V6600A HL = 0.0049 x Q2 + 5.5 x (1 - e-0.1Q) 15 - 70

NTP-VA-1
Rev. 1.2, © 11/03

Orenco Systems®, Inc.
Page 3 of 6
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The Pumping System
Although the distributing valve was designed for the irrigation industry, it has started to gain fairly

wide acceptance in the effluent pumping industry.  However, because of the mechanical movements

of the valve, it is necessary to take steps to prevent solids from reaching the distributing valve that

may impede the operation of the valve.  Orenco Biotube® Pump Vaults — when properly sized and

installed — provide the necessary protection to prevent valve malfunction.  The Biotube® pump vault

accepts effluent only from the clear zone between a tank’s scum and sludge layers and then filters

this effluent through a very large surface area screen cartridge.  Without this protection in effluent

systems, the valve has very little chance of reliable long-term operation.

Figure 3:
Automatic distributing valve assembly headloss curves



Valve Positioning
The physical position of the valve in relation to the pump and the discharge point is very important

for proper valve operation.  The most reliable operation occurs when the valve is placed at the high

point in the system and as close to the pump as possible.  The transport line between the pump and

valve should be kept full if possible.  If the line is empty at the beginning of each cycle, pockets of

air during filling can cause random rotation of the valve.  The valve is particularly vulnerable to this

erratic rotation with empty lines that are long and not laid at a constant grade.  An ideal valve loca-

tion is shown in Figure 4.

If the final discharge point is more than about 2 feet above the valve and the system does not drain

back into the dosing tank, check valves should be installed on the lines immediately following the

valve and a pressure release hole or line should be installed just prior to the valve.  This pressure

release hole or line can go into a return line to the dosing tank or to a “minidrainfield” near the valve.

In order for the valve to rotate reliably, no more than about 2 feet of head should remain against the

valve to allow the rubber flap disk to return to its up position.  In many cases, it may take from one

minute to several minutes for the pressure in the valve to be lowered enough for proper rotation to

occur.  Special care should be taken when installing systems controlled by programmable timers to

ensure cycling does not occur too rapidly.  Figure 5 illustrates a valve assembly using check valves.

Pumping downhill to the valve should be avoided unless the transport line is very short and the ele-

vation between the discharge line out of the tank and the valve is less than about 2 feet.  If the valve

is located many feet below the dosing tank, random cycling may occur while the transport line drains

through the valve at the end of the cycle.  A pressure sustaining valve located just before the distrib-

uting valve may overcome this problem in some instances.

Dosing Tank

Discharge Laterals

Distributing Valve Assembly

Transport Line

Figure 4:
Ideal valve location 

NTP-VA-1
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Orenco Systems®, Inc.
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System Startup
Refer to the Hydrotek Valve booklet that is provided with the distributing valve assembly for the

sequencing of the valve outlets.  The transport line should always be flushed with clean water before

installing the valve.  Any sand, gravel, or other foreign objects that may have been in the pipe during

installation can easily become lodged in the distributing valve, causing malfunction.

With the pump running, alternately close and open the ball valve on the distributing valve assembly

to check proper rotation of the valve.  (Note:  If check valves are used on the lines after the distribut-

ing valve, the pump may need to be turned on and off to allow the pressure to be released from the

valve.)  If visual operation of which zone is operating is not possible, watch the clear pipe on each

line for indication of which zone is operating.

Maintenance
Annually check for proper operation by following procedures listed in the Hydrotek Valve booklet

and system startup procedures listed above.

Troubleshooting

1.  PROBLEM: Valve does not change or cycle to next zone or outlet

CAUSE: The stem and disk assembly is not rotating when water flow is turned off and then

back on.

SOLUTION 1: Ensure that there is no debris inside the cam.  Clean and carefully reinstall the cam.

SOLUTION 2: If fewer than the maximum number of outlets are being used, check the installation

of the cam.  Ensure that the stem and disk assembly is not being held down by an

improperly installed cam.  Refer to the cam replacement instructions.

h

Check Valves if h>2'-0"

Distributing Valve Assembly
Transport Line

Dosing Tank

Pressure Release
Line if h>2'-0"

Discharge Laterals

Figure 5: 
Valve assembly below final discharge point

NTP-VA-1
Rev. 1.2, © 11/03

Orenco Systems®, Inc.
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SOLUTION 3: Remove the valve top and check for proper movement of stem and disk assembly.

Check for and remove any debris or foreign objects that may jam or retard the

movement of the disk.

SOLUTION 4: Check for freedom of movement of stem and disk assembly up and down over the

center pin in bottom of valve.  Scale deposits may build up on the pin and hold stem

and disk assembly down.  Clean pin and again check for freedom of movement.

SOLUTION 5: Be sure that all operating outlets are not capped and that the flow to operating zones

is not restricted in any manner.  This would cause pressure to build up in the valve

and lock the stem and disk assembly in the down position.

SOLUTION 6: The backflow of water from uphill lines may be preventing the valve from cycling

properly.  This can happen when the valve is placed too far below an elevated line.

If the valve cannot be placed close to the high point of the system, a check valve

should be installed near the valve in the outlet line that runs uphill from the valve

and a drain line installed just prior to the valve to relieve the pressure.

2.  PROBLEM: Water comes out of all the valve outlets

CAUSE: Stem and disk assembly not seating properly on valve outlet.

SOLUTION 1: Check for sufficient water flow.  A minimum flow rate is required to properly seat

the disk as shown in Table 1.  

SOLUTION 2: Remove the valve top and check the inside walls to ensure that nothing is interfering

with the up and down movement of the stem and disk assembly inside the valve.

SOLUTION 3: Make sure that the operating outlets are not capped and that the flow to the operat-

ing zones are not restricted in any manner.

3.  PROBLEM: Valve skips outlets or zones

CAUSE: Pumping into an empty transport line — especially downhill — may cause the valve

to skip outlets from pockets of air allowing the rubber flap disk to raise during a

cycle.  

SOLUTION 1: Keep the transport line full.

SOLUTION 2: If the line must remain empty between cycles, use a larger diameter transport line

laid at a constant grade to prevent air pockets from forming.

CAUSE: The stem and disk assembly is being advanced past the desired outlet.

SOLUTION 1: Ensure that the correct cam for the desired number of zones is installed and that the

outlet lines are installed to the correct outlet ports of the valve as indicated by the

zone numbers on the top of the cam.

NTP-VA-1
Rev. 1.2, © 11/03

Orenco Systems®, Inc.
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Distributing Valves
General
Orenco’s Automatic Distributing Valve Assemblies are
mechanically operated and sequentially redirect the
pump’s flow to multiple zones or cells in a distribution
field.  Valve actuation is accomplished by a combination
of pressure and flow.  Automatic Distributing Valve
Assemblies allow the use of smaller horsepower pumps
on large sand filters and drainfields.  For example, a large
community drainfield requiring 300 gpm can use a six-line
Valve Assembly to reduce the pump flow rate requirement
to only 50 gpm.

Orenco only warrants Automatic Distributing Valves when
used in conjunction with High-Head Effluent Pumps with
Biotube® Pump Vaults to provide pressure and flow
requirements, and to prevent debris from fouling valve
operation.  An inlet ball valve and a section of clear pipe
and union for each outlet are provided for a complete
assembly that is easy to maintain and monitor.  Ideal
valve location is at the high point in the system.  Refer to
Automatic Distributing Valve Assemblies (NTP-VA-1) for
more information.  

Standard Models
V4402A, V4403A, V4404A, V4605A, V4606A, V6402A, V6403A,
V6404A, V6605A, V6606A.

Nomenclature

Submittal 
Data Sheet

Side View

ball valve

elbow

Top View

A

coupling

clear pipe

distributing valve

union

Bottom View

A
AA

elbows

Specifications
Materials of Construction

All Fittings: Sch. 40 PVC per ASTM specification
Unions: Sch. 80 PVC per ASTM specification
Ball Valve: Sch. 40 PVC per ASTM specification
Clear Pipe: Sch. 40 PVC per ASTM specification
V4XXX Distributing Valves: High-strength noncorrosive ABS polymer and stainless steel
V6XXX Distributing Valves: High-strength noncorrosive ABS polymer, stainless steel, and die cast metal

NSU-SF-VA-1
Rev. 3.0, © 4/03

Page 1 of 2

Applications
Automatic Distributing Valve Assemblies are used to pressurize
multiple zone distribution systems including textile filters, sand
filters and drainfields.

V
Indicates assembly

Model series:
44 = 4400 series (2-4 outlets)
46 = 4600 series (5-6 outlets)
64 = 6400 series (2-4 outlets)
66 = 6600 series (5-6 outlets)

Distributing valve

Number of active outlets

A



Distributing Valves (continued)
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Model Inlet Size (in.) Outlets Size (in.) Flow range (gpm) Max Head (ft.) Min. Enclosure
V4402A 1.25 1.25 10 - 40 170 VB1217
V4403A 1.25 1.25 10 - 40 170 VB1217
V4404A 1.25 1.25 10 - 40 170 VB1217
V4605A 1.25 1.25 10 - 25 170 RR2418
V4606A 1.25 1.25 10 - 25 170 RR2418
V6402A 1.5 1.5 15 - 100 345 RR2418
V6403A 1.5 1.5 15 - 100 345 RR2418
V6404A 1.5 1.5 15 - 100 345 RR2418
V6605A 1.5 1.5 15 - 100 345 RR2418
V6606A 1.5 1.5 15 - 100 345 RR2418
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INFILTRATOR WATER TECHNOLOGIES

4 Business Park Rd. Old Saybrook, CT 06475

(800) 221-4436

INFILTRATOR

®

water technologies

QUICK4 PLUS STANDARD CHAMBER

TYPICAL TRENCH DETAIL

SECTION VIEW

(36" WIDE TRENCH)

8" INVERT
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6" COVER (min.)

12" COVER H-10

12"

* LENGTH AND NUMBER OF TRENCHES DETERMINED BY DESIGN.

34" SPACING PER CODE

NATIVE BACKFILL
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SECTION VIEW

(NOT TO SCALE)

PRESSURE PIPE
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The Quick4® Plus  
Standard Chamber

The Quick4 Plus Standard Chamber 
offers maximum strength through 
its two center structural columns. 
This chamber can be installed in 
a 36-inch-wide trench. Like the 
original line of Quick4 chambers, 
it offers advanced contouring 
capability with its Contour Swivel 
Connection™ which permits turns 
up to 15-degrees, right or left. It is 
also available in four-foot lengths to 
provide optimal installation flexibility. 
The Quick4 Plus All-in-One 12 
Endcap, and the Quick4 Periscope 
are available with this chamber, 
providing increased flexibility in 
system configurations.

Maximum Strength

APPROVED in  _____________________________________________

Quick4 Plus™ Series 

Quick4 Plus All-in-One 12 Endcap 
Benefits:
• �May be used at the end of chamber 

row for an inlet/outlet or can be 
installed mid-trench

• �Mid-trench connection feature allows 
construction of chamber rows with 
center feed, as an alternative to 
inletting at the ends of chamber rows

• �Center-feed connection allows for 
easy installation of serial distribution 
systems

• �Pipe connection options include 
sides, ends or top

Quick4 Plus All-in-One Periscope 
Benefits:
• Allows for raised invert installations
• 180° directional inletting
• �12” raised invert is ideal for serial 

applications

Certified by the International 
Association of Plumbing  
and Mechanical  
Officials (IAPMO)

Quick4 Plus Standard Chamber 
Specifications
Size 
34”W x 53”L x 12”H   
(864 mm x 1346 mm x 305 mm)

Effective Length 
48” (1219 mm)

Louver Height 
8” (203 mm)

Storage Capacity 
47 gal (178 L)

Invert Height 
0.6” (15 mm), 5.3” (135 mm),  
8.0” (203 mm), 12.7” (323 mm) 

Quick4 Plus Standard Chamber Benefits:
• �Two center structural columns offer increased stability and superior strength
• Advanced contouring connections
• �Latching mechanism allows for quick installation
• �Four-foot chamber lengths are easy to handle and install
• �Supports wheel loads of 16,000 lbs/axle with 12” of cover



Contact Infiltrator Water Technologies’ Technical Services Department for assistance at 1-800-221-4436

4 Business Park Road 
P.O. Box 768 
Old Saybrook, CT 06475
860-577-7000 • Fax 860-577-7001
1-800-221-4436
www.infiltratorwater.com

U.S. Patents: 4,759,661; 5,017,041; 5,156,488; 5,336,017; 5,401,116; 5,401,459; 5,511,903; 5,716,163; 5,588,778; 5,839,844 Canadian Patents: 1,329,959; 2,004,564  Other patents pending.  
Infiltrator, Equalizer, Quick4, and SideWinder are registered trademarks of Infiltrator Water Technologies. Infiltrator is a registered trademark in France. Infiltrator Water Technologies is a registered trademark in Mexico.  
Contour, MicroLeaching, PolyTuff, ChamberSpacer, MultiPort, PosiLock, QuickCut, QuickPlay, SnapLock and StraightLock are trademarks of Infiltrator Water Technologies. 
PolyLok is a trademark of PolyLok, Inc. TUF-TITE is a registered trademark of TUF-TITE, INC. Ultra-Rib is a trademark of IPEX Inc. 
© 2013 Infiltrator Water Technologies, LLC. All rights reserved. Printed in U.S.A. PLUS05 0713

Quick4 Plus™ Series 

INFILTRATOR WATER TECHNOLOGIES STANDARD LIMITED WARRANTY
(a) The structural integrity of each chamber, endcap and other accessory manufactured by 
Infiltrator (“Units”), when installed and operated in a leachfield of an onsite septic system in  
accordance with Infiltrator’s instructions, is warranted to the original purchaser (“Holder”) against 
defective materials and workmanship for one year from the date that the septic permit is issued for 
the septic system containing the Units; provided, however, that if a septic permit is not required by 
applicable law, the warranty period will begin upon the date that installation of the septic system 
commences. To exercise its warranty rights, Holder must notify Infiltrator in writing at its Corporate 
Headquarters in Old Saybrook, Connecticut within fifteen (15) days of the alleged defect. Infiltrator 
will supply replacement Units for Units determined by Infiltrator to be covered by this Limited 
Warranty. Infiltrator’s liability specifically excludes the cost of removal and/or installation  
of the Units. 
(b) THE LIMITED WARRANTY AND REMEDIES IN SUBPARAGRAPH (a) ARE  EXCLUSIVE.  
THERE ARE NO OTHER WARRANTIES WITH RESPECT TO THE UNITS, INCLUDING NO  
IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE
(c) This Limited Warranty shall be void if any part of the chamber system is manufactured by  
anyone other than Infiltrator.  The Limited Warranty does not extend to incidental, consequential,  
special or indirect damages. Infiltrator shall not be liable for penalties or liquidated damages, 
including loss of production and profits, labor and materials, overhead costs, or other losses or 
expenses incurred by the Holder or any third party.  Specifically excluded from Limited Warranty 
coverage are damage to the Units due to ordinary wear and tear, alteration, accident, misuse, 
abuse or neglect of the Units; the Units being subjected to vehicle traffic or other conditions which 
are not permitted by the installation instructions; failure to maintain the minimum ground covers 
set forth in the installation instructions; the placement of improper materials into the system  
containing the Units; failure of the Units or the septic system due to improper siting or improper 
sizing, excessive water usage, improper grease disposal, or improper operation; or any other  
event not caused by Infiltrator.  This Limited Warranty shall be void if the Holder fails to comply 
with all of the terms set forth in this Limited Warranty. Further, in no event shall Infiltrator be  
responsible for any loss or damage to the Holder, the Units, or any third party resulting from  
installation or shipment, or from any product liability claims of Holder or any third party. For this 
Limited Warranty to apply, the Units must be installed in accordance with all site conditions 
required by state and local codes; all other applicable laws; and Infiltrator’s installation instructions.
(d) No representative of Infiltrator has the authority to change or extend this Limited Warranty.  
No warranty applies to any party other than the original Holder. 
The above represents the Standard Limited Warranty offered by Infiltrator.  A limited number of 
states and counties have different warranty requirements.  Any purchaser of Units should contact 
Infiltrator’s Corporate Headquarters in Old Saybrook, Connecticut, prior to such purchase, to 
obtain a copy of the applicable warranty, and should carefully read that warranty prior to the  
purchase of Units. 

Quick4 Plus Standard Chamber____________________________________________________________________________________

Quick4 Plus All-in-One 12 Endcap _________________________________________________________________________________

Quick4 Plus All-in-One Periscope _________________________
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Orifice Shields
Technical Data SheetOrenco® 

General
Orenco Orifice Shields snap-fit onto laterals. They may be placed on 
top of or beneath a lateral, depending on the location of the orifice. 
Orifice shields are covered by method-of-use patent # 5,360,556.

Standard Models
OS075, OS100, OS125, OS150, OS200

Product Code Diagram 

Material of Construction
PVC per ASTM D-1784 

Physical Specifications
Model	 Shield O.D. 	 Lateral pipe O.D. 
	 in. (mm)	 in. (mm)

OS075	 3.5 (89)	 1.05 (27)

OS100 	 3.5 (89)	 1.315 (33)

OS125	 3.5 (89)	 1.66 (42)

OS150	 4.5 (114)	 1.90 (48)

OS200	 4.5 (114)	 2.375 (60)

Applications
Orenco® Orifice Shields are used in a pressurized distribution system 
to protect the orifices from backfill debris that might cause orifice 
blockage. 

Orifice shield installed on lateral pipe, standard configuration

Shield

Orifice

Cutaway view, standard configuration

Shield

Orifice

Cutaway view, cold weather configuration

OS

Lateral pipe size, nominal:
075 = 0.75 in. (20 mm)
100 = 1.00 in. (25 mm)
125 = 1.25 in. (32 mm) 
150 = 1.50 in. (40 mm) 
200 = 2.00 in. (50 mm) 

Orifice shield 
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MEMBER UTILITIES

FOR THE MARKING OF UNDERGROUND

BEFORE YOU DIG, GRADE, OR EXCAVATE

CALL 3-BUSINESS DAYS IN ADVANCE

CENTER OF COLORADO

CALL UTILITY NOTIFICATION

1-800-922-1987
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1.	THE LOCATION OF ALL EXISTING UNDERGROUND UTILITIES IS UNKNOWN.  NOT ALL UTILITIES MAY BE SHOWN ON THE PLANS AND THE THE LOCATION OF ALL EXISTING UNDERGROUND UTILITIES IS UNKNOWN.  NOT ALL UTILITIES MAY BE SHOWN ON THE PLANS AND THE    LOCATION OF THE UTILITIES SHOWN IS APPROXIMATE.  THE CONTRACTOR SHALL DETERMINE THE EXACT LOCATION OF ALL    EXISTING UTILITIES BEFORE COMMENCING WORK.  THE CONTRACTOR SHALL BE FULLY AND SOLELY RESPONSIBLE FOR ANY AND    ALL DAMAGES AND COSTS, WHICH MIGHT BE OCCASIONED BY HIS FAILURE TO EXACTLY LOCATE AND PRESERVE ANY AND ALL    UTILITIES. 2.	THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE FOLLOWING: THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE FOLLOWING: A)	PROVIDING THE OWNER'S REPRESENTATIVE WITH AN "AS CONSTRUCTED" RED-LINED SET OF PRINTS AFTER COMPLETION OF THE PROJECT. PROVIDING THE OWNER'S REPRESENTATIVE WITH AN "AS CONSTRUCTED" RED-LINED SET OF PRINTS AFTER COMPLETION OF THE PROJECT. ALL UTILITIES ENCOUNTERED DURING CONSTRUCTION SHALL BE STATIONED AND SHOWN ACCURATELY ON THE PLANS BY THE CONTRACTOR.  ALL COORDINATES SHALL BE SHOWN ON THE "AS CONSTRUCTED" PLANS SUBMITTED TO THE OWNER'S REPRESENTATIVE, B)	ALL LIGHTS, SIGNS, BARRICADES, FLAG MEN, OR OTHER DEVICES NECESSARY TO PROVIDE FOR PUBLIC SAFETY IN ACCORDANCE WITH ALL LIGHTS, SIGNS, BARRICADES, FLAG MEN, OR OTHER DEVICES NECESSARY TO PROVIDE FOR PUBLIC SAFETY IN ACCORDANCE WITH LOCAL, STATE, AND FEDERAL REGULATIONS, C) JOBSITE CONDITIONS AT ALL TIMES, D) REMOVING AND REPLACING ANY EXISTING SIGNS, STRUCTURES, FENCES, ETC., ENCOUNTERED ON THE JOB AND RESTORING THEM TO THEIR ORIGINAL CONDITION. 3.	CONSTRUCTION ACTIVITIES SHALL BE LIMITED TO STREET RIGHT-OF-WAY WITHIN TOWN LIMITS AND WITHIN A 20-FOOT WIDE CONSTRUCTION ACTIVITIES SHALL BE LIMITED TO STREET RIGHT-OF-WAY WITHIN TOWN LIMITS AND WITHIN A 20-FOOT WIDE    CORRIDOR ALONG THE PIPELINE ALIGNMENT OUTSIDE THE RIGHT-OF-WAY. 4.	ALL CONSTRUCTION ACTIVITIES SHALL BE COORDINATED WITH MARBLE WATER COMPANY OPERATIONS STAFF. ALL CONSTRUCTION ACTIVITIES SHALL BE COORDINATED WITH MARBLE WATER COMPANY OPERATIONS STAFF. 5.	UNLESS OTHERWISE NOTED, ALL WATER MAINS SHALL BE DUCTILE IRON PIPE CLASS 52 WATER PIPE WITH PUSH-ON SINGLE GASKET TYPE UNLESS OTHERWISE NOTED, ALL WATER MAINS SHALL BE DUCTILE IRON PIPE CLASS 52 WATER PIPE WITH PUSH-ON SINGLE GASKET TYPE JOINTS (AWWA C111). ALL DUCTILE IRON PIPE SHALL BE WRAPPED WITH AN 8 MIL MINIMUM THICKNESS OF POLYETHYLENE MATERIAL PER AWWA STANDARD C105.  WHEN PIPE SLOPES EXCEED 18%, THE WATERLINE SHALL BE RESTRAINED USING U.S. PIPE TR FLEX PIPE AND FITTINGS OR APPROVED EQUAL. 6.	THERE SHALL BE A MINIMUM COVER OF 7 FEET OVER ALL UNINSULATED WATER MAINS AND SERVICES AND A MINIMUM COVER OF 6 FEET THERE SHALL BE A MINIMUM COVER OF 7 FEET OVER ALL UNINSULATED WATER MAINS AND SERVICES AND A MINIMUM COVER OF 6 FEET OVER INSULATED WATER MAINS AND SERVICES.  WATER MAINS WITH LESS THAN 7 FEET OF COVER SHALL BE INSULATED FOR THE FULL TRENCH WIDTH WITH 2 INCHES OF DOW BLUE HI-60 OR APPROVED EQUAL. 7.	ALL BENDS, FITTINGS, AND VALVES SHALL BE CONSTRUCTED WITH THRUST BLOCKS AND JOINT RESTRAINT (MECHANICAL JOINTS OR RODDING). ALL BENDS, FITTINGS, AND VALVES SHALL BE CONSTRUCTED WITH THRUST BLOCKS AND JOINT RESTRAINT (MECHANICAL JOINTS OR RODDING). 8.	ALL BENDS, TEES, FIRE HYDRANTS, BLOW-OFFS, AND PLUGS AT DEAD END MAINS SHALL BE PROTECTED FROM THRUST BY USING A MINIMUM ALL BENDS, TEES, FIRE HYDRANTS, BLOW-OFFS, AND PLUGS AT DEAD END MAINS SHALL BE PROTECTED FROM THRUST BY USING A MINIMUM OF 3000 PSI (28-DAY COMPRESSIVE STRENGTH) CONCRETE THRUST BLOCKS PER THE DETAIL SHEET.  BAGGED PREMIX CONCRETE SHALL NOT BE USED. 9.	ALL WATER PIPELINE SHALL MAINTAIN AT LEAST THE MINIMUM RADIUS RECOMMENDED BY THE MANUFACTURER, AND SHALL BE REVIEWED BY ALL WATER PIPELINE SHALL MAINTAIN AT LEAST THE MINIMUM RADIUS RECOMMENDED BY THE MANUFACTURER, AND SHALL BE REVIEWED BY THE ENGINEER.  PIPE LAID WITH A RADIUS SMALLER THAN THAT RECOMMENDED BY THE MANUFACTURER SHALL USE HIGH DEFLECTION COUPLINGS AND MUST BE APPROVED BY THE ENGINEER. 10.	TRENCH WIDTH AT THE TOP OF THE BELL SHALL NOT EXCEED 24 INCHES PLUS THE LARGEST OUTSIDE DIAMETER OF THE PIPE. TRENCH WIDTH AT THE TOP OF THE BELL SHALL NOT EXCEED 24 INCHES PLUS THE LARGEST OUTSIDE DIAMETER OF THE PIPE. 11.	THE CONTRACTOR SHALL INFORM THE OWNER OR OWNER'S REPRESENTATIVE 24 HOURS IN ADVANCE WHEN A TRENCH WILL BE READY FOR THE CONTRACTOR SHALL INFORM THE OWNER OR OWNER'S REPRESENTATIVE 24 HOURS IN ADVANCE WHEN A TRENCH WILL BE READY FOR COMPACTION TESTING.  THE OWNER SHALL HAVE A GEOTECHNICAL ENGINEER PERFORM THE COMPACTION TEST AT NO COST TO THE CONTRACTOR. 12.	CHLORINATION AND FLUSHING: ALL WATER MAINS SHALL BE INSTALLED AND CHLORINATED PER AWWA C-651 "DISINFECTING WATER MAINS" AND CHLORINATION AND FLUSHING: ALL WATER MAINS SHALL BE INSTALLED AND CHLORINATED PER AWWA C-651 "DISINFECTING WATER MAINS" AND THE CONTRACT DOCUMENT CONSTRUCTION SPECIFICATIONS.  CHLORINATED WATER SHALL NOT BE DISCHARGED DIRECTLY INTO WETLANDS, STREAMS OR RIVERS. 13.	HYDROSTATIC TESTING AND DISINFECTING: ALL WATER MAINS SHALL BE TESTED, DISINFECTED AND FLUSHED.  ALL PIPE SHALL BE FIELD HYDROSTATIC TESTING AND DISINFECTING: ALL WATER MAINS SHALL BE TESTED, DISINFECTED AND FLUSHED.  ALL PIPE SHALL BE FIELD PRESSURE TESTED PER THE CONTRACT DOCUMENT CONSTRUCTION SPECIFICATIONS.  ALL TESTS SHALL BE DONE IN THE PRESENCE OF THE UTILITY'S REPRESENTATIVE AND TO HIS SATISFACTION.  ALLOWABLE LEAKAGE FOR EACH SECTION OF PIPE BETWEEN LINE VALVES SHALL NOT EXCEED THE LEAKAGE RATE SET FORTH IN THE CONTRACT DOCUMENT CONSTRUCTION SPECIFICATIONS. 14.	THE CONTRACTOR SHALL BE RESPONSIBLE FOR OBTAINING THE CHLORINE AND BACTERIA TEST.  THE CONTRACTOR SHALL NOTIFY THE OWNER THE CONTRACTOR SHALL BE RESPONSIBLE FOR OBTAINING THE CHLORINE AND BACTERIA TEST.  THE CONTRACTOR SHALL NOTIFY THE OWNER 48 HOURS PRIOR TO DESIRED TEST TIME. 15.	THE EXISTING WATER MAINS AND THE EXISTING FIRE HYDRANTS SHALL REMAIN IN SERVICE DURING THE NEW LINE CONSTRUCTION. THE EXISTING WATER MAINS AND THE EXISTING FIRE HYDRANTS SHALL REMAIN IN SERVICE DURING THE NEW LINE CONSTRUCTION. 16.	ALL VALVE BOXES SHALL BE BEDDED WITH A MINIMUM OF   CUBIC YARDS OF  -INCH CRUSHED ROCK. ALL VALVE BOXES SHALL BE BEDDED WITH A MINIMUM OF   CUBIC YARDS OF  -INCH CRUSHED ROCK. 13 CUBIC YARDS OF  -INCH CRUSHED ROCK. 34-INCH CRUSHED ROCK. 17.	ALL WATER MAINS SHALL BE REQUIRED TO HAVE ELECTRICAL CONDUCTIVITY.  THIS CAN BE ACCOMPLISHED BY INSTALLATION OF A 12 GAUGE ALL WATER MAINS SHALL BE REQUIRED TO HAVE ELECTRICAL CONDUCTIVITY.  THIS CAN BE ACCOMPLISHED BY INSTALLATION OF A 12 GAUGE SINGLE STRAND COPPER TRACER WIRE.  ALL TRACER WIRE SHALL BE TAPED TO THE TOP OF THE PIPE AT 5-FOOT INTERVALS.  THE CONTRACTOR IS TO INSTALL TRACER WIRE ACCESS BOXES (USA BLUE BOOK #22408) 2' ± BEHIND EACH FIRE HYDRANT.18.	ALL PIPE LENGTHS ARE APPROXIMATE.  LENGTHS INDICATED ON THE PLANS ARE BETWEEN CENTER OF FITTING TO CENTER OF FITTING. ALL PIPE LENGTHS ARE APPROXIMATE.  LENGTHS INDICATED ON THE PLANS ARE BETWEEN CENTER OF FITTING TO CENTER OF FITTING. 19.	WHEN IT IS NECESSARY TO LOWER OR RAISE WATER LINES AT UTILITY CROSSINGS, A MINIMUM OF 1.50 FEET SHALL BE MAINTAINED WHEN IT IS NECESSARY TO LOWER OR RAISE WATER LINES AT UTILITY CROSSINGS, A MINIMUM OF 1.50 FEET SHALL BE MAINTAINED VERTICALLY BETWEEN OUTSIDE OF PIPES. 20.	ALL VALVE BOXES, APPURTENANCES, AND RIMS SHALL BE ADJUSTED TO FINAL GRADE BY THE CONTRACTOR PRIOR TO ACCEPTANCE OF THE ALL VALVE BOXES, APPURTENANCES, AND RIMS SHALL BE ADJUSTED TO FINAL GRADE BY THE CONTRACTOR PRIOR TO ACCEPTANCE OF THE WORK.
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1.	ALL CONSTRUCTION SHALL BE IN ACCORDANCE WITH THE PLANS AND SPECIFICATIONS, MARBLE WATER COMPANY, ALL CONSTRUCTION SHALL BE IN ACCORDANCE WITH THE PLANS AND SPECIFICATIONS, MARBLE WATER COMPANY, TOWN OF MARBLE, AND GUNNISON COUNTY REQUIREMENTS. WHERE DISCREPANCIES EXIST, THE MOST STRINGENT CRITERIA SHALL BE ADHERED TO. 2.	AT LEAST FIVE (5) DAYS PRIOR TO THE START OF CONSTRUCTION, A PRE-CONSTRUCTION MEETING WILL BE HELD AT LEAST FIVE (5) DAYS PRIOR TO THE START OF CONSTRUCTION, A PRE-CONSTRUCTION MEETING WILL BE HELD AND ATTENDED BY THE CONTRACTOR AND REPRESENTATIVES OF OTHER APPROVING AGENCIES.  IT WILL BE THE RESPONSIBILITY OF THE CONTRACTOR TO CONTACT THE ENGINEER AND ALL PROPER AUTHORITIES. 3.	THE CONTRACTOR SHALL BE RESPONSIBLE FOR: THE CONTRACTOR SHALL BE RESPONSIBLE FOR: A.	CONTRACTOR SHALL OBTAIN AT HIS OWN EXPENSE, ALL PERMITS AND LICENSES WHICH ARE NECESSARY TO CONTRACTOR SHALL OBTAIN AT HIS OWN EXPENSE, ALL PERMITS AND LICENSES WHICH ARE NECESSARY TO PERFORM THE PROPOSED WORK. B. 	IN CASE OF AN EMERGENCY AFTER WORKING HOURS, CALL THE OWNER'S REPRESENTATIVE'S OFFICE. IN CASE OF AN EMERGENCY AFTER WORKING HOURS, CALL THE OWNER'S REPRESENTATIVE'S OFFICE. 4.	THE CONTRACTOR SHALL NOTIFY THE OWNER'S ENGINEER (303/480-1700) AND THE PROJECT INSPECTOR AT LEAST THE CONTRACTOR SHALL NOTIFY THE OWNER'S ENGINEER (303/480-1700) AND THE PROJECT INSPECTOR AT LEAST 48 HOURS PRIOR TO THE START OF CONSTRUCTION.  ALL WORK SHALL BE INSPECTED AND APPROVED BY OWNER OF THE OWNER'S REPRESENTATIVES.  5.	ALL MATERIALS, CONSTRUCTION, AND TESTS SHALL BE IN ACCORDANCE WITH THE MORE STRINGENT OF THE ALL MATERIALS, CONSTRUCTION, AND TESTS SHALL BE IN ACCORDANCE WITH THE MORE STRINGENT OF THE CONTRACT DOCUMENT CONSTRUCTION SPECIFICATIONS AND/OR THE MARBLE WATER COMPANY REQUIREMENTS AS DETERMINED BY THE OWNER'S REPRESENTATIVE.  6.	THE CONTRACTOR SHALL CONTACT ALL APPROPRIATE UTILITY COMPANIES AND CITY, COUNTY, OR OTHER INSPECTORS THE CONTRACTOR SHALL CONTACT ALL APPROPRIATE UTILITY COMPANIES AND CITY, COUNTY, OR OTHER INSPECTORS PRIOR TO THE BEGINNING OF ANY CONSTRUCTION.  CONTRACTOR SHALL  BE RESPONSIBLE FOR THE LOCATION (INCLUDING  DEPTHS) OF ANY  EXISTING UTILITIES.  ALL  EXISTING UTILITIES SHALL BE PROTECTED FROM DAMAGE BY THE CONTRACTOR.  DAMAGED UTILITIES SHALL BE REPAIRED BY THE CONTRACTOR AT HIS OWN EXPENSE.  7.	ALL ITEMS SHOWN ON THE PLANS AS EXISTING ARE SHOWN IN APPROXIMATE LOCATIONS ONLY.  THE ACTUAL ALL ITEMS SHOWN ON THE PLANS AS EXISTING ARE SHOWN IN APPROXIMATE LOCATIONS ONLY.  THE ACTUAL LOCATION  MAY VARY FROM THE PLANS, ESPECIALLY  IN THE CASE OF UTILITIES.  WHENEVER CONTRACTOR DISCOVERS A DISCREPANCY  IN LOCATIONS, HE SHALL CONTACT ENGINEER IMMEDIATELY.  8.	THE CONTRACTOR SHALL BE RESPONSIBLE FOR REMOVING ANY GROUNDWATER ENCOUNTERED DURING THE THE CONTRACTOR SHALL BE RESPONSIBLE FOR REMOVING ANY GROUNDWATER ENCOUNTERED DURING THE CONSTRUCTION  OF ANY PORTION OF THIS PROJECT AND OBTAINING A CONSTRUCTION DEWATERING PERMIT.  GROUNDWATER SHALL BE PUMPED, PIPED, REMOVED AND DISPOSED OF IN A MANNER WHICH DOES NOT CAUSE FLOODING OF EXISTING STREETS NOR EROSION ON ABUTTING PROPERTIES IN ORDER TO CONSTRUCT THE IMPROVEMENTS SHOWN ON THESE PLANS. NO CONCRETE SHALL BE PLACED WHERE GROUNDWATER IS VISIBLE OR UNTIL THE GROUNDWATER TABLE HAS BEEN  LOWERED BELOW THE PROPOSED IMPROVEMENTS.  ANY UNSTABLE AREAS, AS A RESULT OF GROUNDWATER, ENCOUNTERED DURING THE CONSTRUCTION OF THE PROPOSED IMPROVEMENTS, SHALL BE STABILIZED AS AGREED UPON BY THE CONTRACTOR,  AND THE DESIGN ENGINEER AT THE TIME OF THEIR OCCURRENCE.  9.	THE CONTRACTOR SHALL BE RESPONSIBLE FOR REMOVING AND REPLACING ANY EXISTING SIGNS, STRUCTURES, THE CONTRACTOR SHALL BE RESPONSIBLE FOR REMOVING AND REPLACING ANY EXISTING SIGNS, STRUCTURES, FENCES, ETC. ENCOUNTERED ON THE JOB AND RESTORING THEM TO THEIR ORIGINAL CONDITION. 10.	ALL ELEVATIONS SHOWN ARE TO TOP OF GROUND EXCEPT WHEN OTHERWISE SPECIFICALLY NOTED.   ALL ELEVATIONS SHOWN ARE TO TOP OF GROUND EXCEPT WHEN OTHERWISE SPECIFICALLY NOTED.   11.	THE CONTRACTOR SHALL HAVE IN HIS POSSESSION AT ALL TIMES ONE (1) SIGNED COPY OF THE APPROVED PLANS.  THE CONTRACTOR SHALL HAVE IN HIS POSSESSION AT ALL TIMES ONE (1) SIGNED COPY OF THE APPROVED PLANS.  12.	SURVEYING BY SOPRIS ENGINEERING. LLC. SURVEYING BY SOPRIS ENGINEERING. LLC. 13.	SITE BENCHMARK(S) ARE AS NOTED ON THE SITE PLAN.SITE BENCHMARK(S) ARE AS NOTED ON THE SITE PLAN.
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