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New single family residence, driveway and walkways on a sloping lot. All existing improvements will
be removed. The proposed residence will be two levels above a basement. The walkway on the
north side of the house will be cantilevered above existing grade to enter the building at main floor
level. A steep slope occupies the east fifth of the property and slopes down into park property.

Drainage from the impervious areas will be collected and mitigated in a detention pipe buried under
the driveway. Most of the roof will drain to downspouts at the west of the house that can drain to the
detention pipe by gravity. A small area of roof and lower decks will drain to a pump station on the
lower part of the property and be pumped to the detention system. Runoff from the driveway will be
collected by a trench drain and flow into detention.

The property is downslope of the City storm drain in 90th Avenue NE. The invert elevation of the City
drain on the west side of 90th is 269.22 which is higher that the west edge of the property (around
269). Consequently discharge from the detention system will be pumped to the City storm drain with
no possible gravity connection from the property.
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The natural drainage direction is east. The west 80% of the site slopes down to the east at an
average grade of 10%. The remainder of the site is steep slope over 40% grade that slopes east into
Parks property. The drainage accumulates in a watercourse at the base of a ravine in the Gallagher
Hill Open Space. The existing roof downspouts presumably connect to drywells as no pipe system
on the slope was found.
Site drainage is proposed to discharge to the City system in 90th Avenue SE. The City system flows
north and empties into a watercourse tributary to the watercourse in the park. The on-site system will
include stormwater detention to mitigate flow rates.
Direct discharge to the watercourse below the site is infeasible as the Parks Department will not
grant an easement.
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The project is a new single family residence including new driveway and walkways.

The existing terrain slope is moderate to steep. About 80% of the property is under 10% slope and the
remainder is over 40% slope, all sloping down towards the east. The steep slope is continues offsite to
the east into Parks property. Existing vegetation consists of landscaping, lawn and some trees. Existing
drainage from the roof downspouts has no obvious destination and is assumed to drain to drywells.
Existing surface drainage is overland to the east and into Parks property. The drainage collects in a
watercourse at the base of an offsite ravine.

Drainage from the developed site will be collected by a driveway trench drain, roof gutters with
downspouts, and piped to an onsite detention system. Drainage from the lower part of the site will be
pumped to the detention system. The detention system consists of 60-inch diameter pipe buried below
the driveway. The detention system discharge will be pumped to the City storm drain in 90th Avenue SE
west of the property.

Offsite drainage may enter the site along its south boundary as the area to the south is upslope. The
amount of drainage is from landscaped areas and expected to be insignificant. The area of right-of-way
between the west property line and the thickened edge of the road pavement also drains into the site.

Disturbance to the site is is limited to that necessary to construct the improvements and detention system.
Several trees will be retained. Disturbance and exposure of soils during construction of the improvements
has a potential for erosion. The impacts will be mitigated by construction BMPs and phasing.
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Limits of disturbance will be delineated with tree protection fence, orange barrier fence and silt
fence.

✔ ✔
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✔

The existing driveway may be used as a construction entrance. A temporary rock construction
entrance will be installed if the existing driveway is removed early.

✔
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✔

The disturbed area is too small to warrant a flow control facility.
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✔

Sediment control facilities will consist of silt fence at the downslope perimeter.

✔
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✔

Mulch disturbed soils that will not be immediately covered by permanent improvements or
landscaping.

✔
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Plastic sheeting will be used to protect cut slopes for the structure. Sloped areas that become
landscaping will be stabilized with seeding or mulch.

✔
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✔

See also pollution control notes on the plans.
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✔

Significant groundwater is not expected per the soils report. If the situation changes a level
spreader could be used. Significant quantities should be pumped to the City storm drain.

✔
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There are no BMPs proposed for the development.
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B soils C soils B soils C soils B soils C soils B soils C soils

36" 30 22 0.5 0.5 2.2 2.0 0.5 0.8
48" 18 11 0.5 0.5 3.3 3.2 0.9 0.8
60" 11 7 0.5 0.5 4.2 3.4 0.5 0.6
36" 66 43 0.5 0.5 2.2 2.3 0.9 1.4
48" 34 23 0.5 0.5 3.2 3.3 0.9 1.2
60" 22 14 0.5 0.5 4.3 3.6 0.9 0.9
36" 90 66 0.5 0.5 2.2 2.4 0.9 1.9
48" 48 36 0.5 0.5 3.1 2.8 0.9 1.5
60" 30 20 0.5 0.5 4.2 3.7 0.9 1.1
36" 120 78 0.5 0.5 2.4 2.2 1.4 1.6
48" 62 42 0.5 0.5 2.8 2.9 0.8 1.3
60" 42 26 0.5 0.5 3.8 3.9 0.9 1.3
36" 134 91 0.5 0.5 2.8 2.2 1.7 1.5
48" 73 49 0.5 0.5 3.6 2.9 1.6 1.5
60" 46 31 0.5 0.5 4.6 3.5 1.6 1.3
36" 162 109 0.5 0.5 2.7 2.2 1.8 1.6
48" 90 59 0.5 0.5 3.5 2.9 1.7 1.5
60" 54 37 0.5 0.5 4.6 3.6 1.6 1.4
36" 192 128 0.5 0.5 2.7 2.2 1.9 1.8
48" 102 68 0.5 0.5 3.7 2.9 1.9 1.6
60" 64 43 0.5 0.5 4.6 3.6 1.8 1.5
36" 216 146 0.5 0.5 2.8 2.2 2.0 1.9
48" 119 79 0.5 0.5 3.8 2.9 2.2 1.7
60" 73 49 0.5 0.5 4.5 3.6 2.0 1.6
36" 228 155 0.5 0.5 2.8 2.2 2.1 1.9
48" 124 84 0.5 0.5 3.7 2.9 1.9 1.8
60" 77 53 0.5 0.5 4.6 3.6 2.0 1.6
36" NA (1) 164 0.5 0.5 NA (1) 2.2 NA (1) 1.9
48" NA (1) 89 0.5 0.5 NA (1) 2.9 NA (1) 1.9
60" NA (1) 55 0.5 0.5 NA (1) 3.6 NA (1) 1.7

36" NA (1) 174 0.5 0.5 NA (1) 2.2 NA (1) 2.1

48" NA (1) 94 0.5 0.5 NA (1) 2.9 NA (1) 2.0
60" NA (1) 58 0.5 0.5 NA (1) 3.7 NA (1) 1.7

Notes:

Basis of Sizing Assumptions:

in = inch
ft = feet 0.5 foot of sediment storage in detention pipe
sf = square feet Overland slope = 5%

Developed = impervious (CN = 98)

SBUH, Type 1A, 24 hour hydrograph

storm = 3 in; 100 year, 24 hour storm = 4 in

Detention Pipe
Length (ft)

Lowest Orifice
Diameter (in)(3)

Distance from Outlet Invert
to Second Orifice (ft)

Second Orifice
Diameter (in)

ON SITE DETENTION DESIGN FOR PROJECTS BETWEEN 500 SF AND 9,500 SF NEW PLUS REPLACED IMPERVIOUS SURFACE AREA

New and Replaced
Impervious Surface Area

(sf)
Detention Pipe
Diameter (in)

Table 1

500 to 1,000 sf

1,001 to 2,000 sf

2,001 to 3,000 sf

3,001 to 4,000 sf

4,001 to 5,000 sf

5,001 to 6,000 sf

6,001 to 7,000 sf

7,001 to 8,000 sf

8,001 to 8,500 sf(1)

Minimum Requirement #7 (Flow Control) is required when the 100 year flow frequency causes a 0.15 cubic feet per second increase
(when modeled in WWHM with a 15 minute timestep). Breakpoints shown in this table are based on a flat slope (0 5%). The 100 year flow
frequency will need to be evaluated on a site specific basis for projects on moderate (5 15%) or steep (> 15%) slopes.

Predeveloped = second growth forest (CN = 72 for Type B
soils, CN = 81 for Type C soils)

8,501 to 9,000 sf

9,001 to 9,500 sf(2)

2 year, 24 hour storm = 2 in; 10 year, 24 hour

Sized per MR#5 in the Stormwater Management Manual for
Puget Sound Basin (1992 Ecology Manual)

Soil type to be determined by geotechnical analysis or soil map.
Sizing includes a Volume Correction Factor of 120%.
Upper bound contributing area used for sizing.

(3) Minimum orifice diameter = 0.5 inches

(1) On Type B soils, new plus replaced impervious surface areas
exceeding 8,500 sf trigger Minimum Requirement #7 (Flow Control)

(2) On Type C soils, new plus replaced impervious surface areas
exceeding 9,500 sf trigger Minimum Requirement #7 (Flow Control)

Last updated 1 26 18 2



Stormwater Lift Stations 
 
Lift Station #1 
 
Lift station #1 will convey the entire impervious area runoff from the site to the City storm drain 
in the right-of-way. Per City requirements the station will be a duplex system with each pump 
capable of discharging the design flow rate for the 100-year, 24-hour design storm. 
 
Areas draining to lift station: 4,796 sf (0.11 acres) 
 
Using the SCS Santa Barbera Method: 
 
100-year/24-hour (P100):  3.9 inches (see attached isopluval) 
Time of concentration: 6.3 mins. (minimum allowed) 
CN: 98 
 
The 100 yr/24hr flow is computed is 0.0976 cfs or 44 gpm. 
 
 
Two alternating 56 gpm pumps will be installed. 
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Lift Station #2 
 
Lift station #1 will convey the impervious area runoff from the lower part of the site to the 
detention system. Per City requirements the station will be a duplex system with each pump 
capable of discharging the design flow rate for the 100-year, 24-hour design storm. The Rational 
Method is more appropriate for this pump system as there is no dampening effect of detention. 
 
Areas draining to lift station: 931 sf 
 
100-year/24-hour (P100) = 3.9 inches (see attached isopluval) 
 
i100 = (2.61) Tc(-0.63) for Tc = minimum 6.3 minutes 
 = (2.61) 6.3(-0.63) 
 = 0.82 
 
I100 = i100P100 

 = (0.82)(3.9) 
 = 3.2 inches 
 
Q100 = CAI 
Where C = 0.9 for impervious area 
 
Q100 = (0.9)( 931/43,560)(3.2) 
 = 0.062 cubic feet per second 
 = 28 gpm 
 
Two alternating 53 gpm pumps will be installed.  
 
As there is no detention system preceding the pump a storage volume of 25 percent of the 
volume of runoff from the 2-year, 24-hour design storm is required. 
 
Using the SCS Santa Barbera Method: 
 
2-year/24-hour (P100):  1.95 inches 
Time of concentration: 6.3 mins. (minimum allowed) 
CN: 98 
 
The 2 yr/24hr runoff volume is computed is 135 cf. 
 
The pump well is a 48-inch diameter manhole. The depth of storage inside the manhole id 
required to be: 
 
D = 25% of 135/(42/4)(3.142) 
    = 2.7 feet 
 
The depth of storage inside the manhole from inlet to the Pump-On level is 3 feet.  
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3.2.1  RATIONAL METHOD 
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FIGURE 3.2.1.D  100-YEAR 24-HOUR ISOPLUVIALS 
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PUMP #1 BASIN DETAILS



PUMP #1 BASIN 100YR/24HR FLOW RATE



PUMP #2 BASIN DETAILS



PUMP #1 BASIN 2YR/24HR FLOW VOLUME



PUMP DESIGN SHEET 3632 90TH AVE SE 1-Aug-22
Pump station #1

100yr/24hr flow 44 gpm

Pumps # 1
Flow Incr. 20 gpm
Target flow: 44 cfs

PIPE DETAILS PUMP WELL
Pipe dia. 2 inches
C 140
Length 14 feet
Flow Area 0.02 sf
Eff. Length 61.8 feet
Static Head 7.5 feet

FITTINGS
TYPE NUMBER EFF. LENGTH TOTAL EFF. LGTH
90 Bend 1 5.7 5.7
45 Bend 1 2.6 2.6
Tee Through 4.3 0
Tee Branch 12 0
Wye Branch 1 7 7
Gate Valve 1 1.5 1.5
Check Valve 1 25 25
Outlet 1 6 6

Total 47.8

PIPE DETAILS FORCE MAIN 1 X PUMP FLOW
Pipe dia. 3 inches
C 140
Length 65 feet
Flow Area 0.05 sf
Eff. Length 79.3 feet
Static Head 7 feet

FITTINGS
TYPE NUMBER EFF. LENGTH TOTAL EFF. LGTH
90 Bend 1 5.7 5.7
45 Bend 1 2.6 2.6
Tee Through 4.3 0
Tee Branch 12 0
Wye Branch 7 0
Gate Valve 1.5 0
Check Valve 25 0
Outlet 1 6 6

Total 14.3

C:\NBE\Projects\2022\GUDI-2201\Storm\GUDI-2202pump#1.xls 8/10/2022   1 of 2



Per Pump Well Force Main Force Main System Curve Pump Curve
Discharge Head Loss Discharge Head Loss SP 40

(gpm) (feet) (gpm) (feet) (ft) (ft)
0 0.00 0 0.00 14.50 26.00
20 0.60 20 0.11 15.21 23.50
40 2.18 40 0.39 17.07 21.30
60 4.62 60 0.82 19.94 18.70
80 7.86 80 1.40 23.76 16.20

Target Flow: 44 gpm
Estimated flow 56 gpm
System head at target 17.56 feet

Pump head at target 19.22 feet

Flow Velocity Well 5.73 fps
Main 2.55 fps
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PUMP DESIGN SHEET 3632 90TH AVE SE 1-Aug-22
Pump Station #2

Drainage Area: 931 sf
100-yr Precip.: 3.2 in/hr
Flow: 28 gpm

Pumps # 1
Flow Incr. 20 gpm
Target flow: 28 cfs

PIPE DETAILS PUMP WELL
Pipe dia. 2 inches
C 140
Length 10 feet
Flow Area 0.02 sf
Eff. Length 57.8 feet
Static Head 4.5 feet

FITTINGS
TYPE NUMBER EFF. LENGTH TOTAL EFF. LGTH
90 Bend 1 5.7 5.7
45 Bend 1 2.6 2.6
Tee Through 4.3 0
Tee Branch 12 0
Wye Branch 1 7 7
Gate Valve 1 1.5 1.5
Check Valve 1 25 25
Outlet 1 6 6

Total 47.8

PIPE DETAILS FORCE MAIN 1 X PUMP FLOW
Pipe dia. 3 inches
C 140
Length 50 feet
Flow Area 0.05 sf
Eff. Length 61.2 feet
Static Head 11 feet

FITTINGS
TYPE NUMBER EFF. LENGTH TOTAL EFF. LGTH
90 Bend 5.7 0
45 Bend 2 2.6 5.2
Tee Through 4.3 0
Tee Branch 12 0
Wye Branch 7 0
Gate Valve 1.5 0
Check Valve 25 0
Outlet 1 6 6

Total 11.2

C:\NBE\Projects\2022\GUDI-2201\Storm\GUDI-2202pump#2.xls 8/10/2022   1 of 2



Per Pump Well Force Main Force Main System Curve Pump Curve
Discharge Head Loss Discharge Head Loss SP40

(gpm) (feet) (gpm) (feet) (ft) (ft)
0 0.00 0 0.00 15.50 26.0
20 0.57 20 0.08 16.15 23.5
40 2.04 40 0.30 17.84 21.3
60 4.32 60 0.64 20.45 18.7
80 7.35 80 1.08 23.93 16.2

Target Flow: 28 gpm
Estimated flow 53 gpm
System head at target 16.71 feet

Pump head at target 22.60 feet

Flow Velocity Well 5.42 fps
Main 2.41 fps
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SAFETY SYMBOLS
This is the safety alert symbol. When you see this symbol on 

your pump or in this manual, look for one of the following signal 
words and be alert to the potential for personal injury:

DANGER  warns about hazards that will cause serious 
personal injury, death or major property damage if ignored.

WARNING  warns about hazards that can cause serious 
personal injury, death or major property damage if ignored.

CAUTION  warns about hazards that will or can cause minor 
personal injury or property damage if ignored.

The word NOTICE indicates special instructions that are 
important but not related to hazards.

GENERAL SAFETY
	 Carefully read and follow all safety instructions in this 

manual and on the unit itself.

	 Follow all applicable local and state codes and regulations.

	 Keep safety labels in good condition, replacing any missing 
or damaged labels.

	 Vent sewage or septic tank according to local codes.

	 Do not install pump in any location classified as hazardous 
by National Electrical Code, ANSI/NFPA 80-1984 or the 
Canadian Electrical Code.

WARNING  Hazardous voltage. Can shock, burn, or kill. 
During operation the pump is in water. To avoid fatal shocks, 
proceed as follows if pump needs servicing:

	 Do not smoke or use devices that can generate sparks in a 
septic (gaseous) environment.

	 Disconnect power to outlet box before unplugging pump. 

	 Take extreme care when changing fuses. Do not stand in 
water or put your finger in the fuse socket.

	 Do not modify the cord or plug. When using cord and 
plug, use a grounded outlet only. When wiring to a system 
control, connect  ground lead to the system ground.

	 Be sure that construction and access to septic sumps 
conform with all OSHA requirements.

	 Do not run the pump dry. Dry running can overheat the 
pump, (causing burns to anyone handling it) and will void the 
warranty.

	 The pump normally runs hot. To avoid burns when servicing 
pump, allow it to cool for 20 minutes after shutdown before 
handling it.

	 The pump is permanently lubricated. No oiling or greasing 
is required in normal operation. For overhaul, see 
instructions under this manual’s Maintenance section.

CALIFORNIA PROPOSITION 65 WARNING:
WARNING  This product and related accessories contain 

chemicals known to the State of California to cause cancer, 
birth defects or other reproductive harm.

ELECTRICAL SAFETY
DANGER  Hazardous voltage. Can shock, burn, or kill.  

When installing, operating, or servicing this pump, follow the 
safety instructions listed below.

	 DO NOT splice the electrical power cord.

	 DO NOT allow the plug on the end of the electrical cord to 
be submerged.

	 DO NOT use extension cords. They are a fire hazard and 
can reduce voltage sufficiently to prevent pumping and/or 
damage motor.

	 DO NOT handle or service the pump while it is connected to 
the power supply.

	 DO NOT remove the grounding prong from the plug or 
modify the plug. To protect against electrical shock, 
the power cord is a three-wire conductor and includes 
a 3-prong grounded plug. Plug the pump into a 3-wire, 
grounded, grounding-type receptacle. Connect the pump 
according to the NEC or CEC and local codes.

	 BE SURE that power supply information (Voltage/ Hertz/
Phase) on pump motor nameplate matches incoming power 
supply exactly. Install pump according to all electrical 
codes that apply.

SAFETY INFORMATION
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FIGURE 1 - SP40: TYPICAL INSTALLATION

INSTALLATION

OVERVIEW
Thank you for purchasing your Pentair Hydromatic® pump. To 
help ensure years of trouble-free op er a tion, please read the 
follow ing manual carefully. 

Before installation, check your local electrical and plumbing 
codes.

1. Provide proper sump size to allow the pump to operate 
without restrictions. A two- to five-minute run time is 
recommended. Also, minimum 24” diameter recommended.

2. Make sure sump is free of string, cloth, nails, gravel, etc. 
before installing pump.

3. Do not set pump directly on the bottom of sump pit if it is 
not solid. Raise the pump by placing bricks or concrete 
blocks underneath it.

4. Use steel or plastic pipe for all connecting lines between 
pump and sewer outlet.

 NOTE: Some city regulations do not allow installing a pump   
 with plastic pipe. Check local regulations.

5. In applications where the pump may sit idle for months at a 
time, it is recommended that the pump(s) be cycled every 
month to ensure the pumping system is working properly 
when needed.

6. A check valve should be installed in discharge pipe, at least 
12” above the discharge outlet of the pump.

7. An audible alarm system, such as the Q Alert, for high water 
conditions should be installed in every pump for greater 
protection.

 NOTE: Q Alert alarm is for indoor use only. Contact your   
 Pentair Hydromatic distributor for other panel applications.

 WARNING  When using the automatic diaphragm switch the 
vent tube in the plug must be clear of obstructions.

Do not bend cord. This will cause a crimp in the vent tube and 
switch failure will occur. Pump should be plugged into a single 
outlet, where vent tube can “breathe.” Blocking tube or bending 
cord will void the warranty. 

8. Connect to power source using 3-prong grounded AC 
receptacle. Do not remove ground pin from electrical plug. 
Do not use an extension cord.

9. For proper automatic operations in models SP40A1 and/or 
SP40A2 make sure the pump power cord is plugged into the 
back of the piggyback receptacle on the diaphragm switch 
cord.

10. Use pump partially or completely submerged for pumping 
(temperature to 140° F). The SP40 will pump solid materials 
up to 1-1 ⁄4” (spherical) in diameter.

 CAUTION  Do not pump flammable liquids, strong   
 chemicals or salt water.
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Servicing should be performed only by knowledgeable pump 
service contractors or authorized service stations.

1. Remove pump from sump: Before removing pump from 
sump pit for repair, check if the trouble could simply be 
a blown fuse, tripped circuit breaker, or a power cord not 
completely inserted into the receptacle.

2. Check diaphragm switch: If the unit is being operated by 
the automatic diaphragm switch, unplug the pump from the 
piggyback receptacle and plug the pump directly into the 
power source. 

If the pump starts each time it is plugged directly into the 
receptacle and does not start each time when plugged into 
the piggyback switch with the diaphragm switch pressed 
into a start position, replace the complete piggyback switch 
assembly and retest with new assembly.

3. Check for impeller blockage: Disconnect pump and 
switch from power source. Check for an obstruction in the 
impeller cavity by laying the pump on its side and inserting a 
screwdriver into impeller. Impeller should turn freely. 

If impeller is stuck, then turn the pump on its side, 
DRAIN THE OIL through the oil fill plug on top of the pump. 
Drain oil into a clean, dry container. A milky appearance 
to the oil indicates that water has entered through either 
worn out or damaged seals (7) or seal ring. Remove the 4 
screws (6) to remove the volute (9). If the impeller (10) does 
not rotate freely, clear the impeller and cavity walls before 
reassembling the base. Repeat Step 2.

4. Check power cord: If the above tests have not resolved 
the problem, it may be in the electrical components of the 
pump. Starting with the power cord (2), inspect for cuts or 
nicks in the insulation. If the cord is damaged – replace it! 

5. Remove the motor cover: Use a screw driver to pry the 
motor cover (3) from the seal plate (8) at the fastening ears, 
being careful not to cut the seal ring with the screwdriver 
or crack the motor cover. Lift the motor cover until it clears 
the stator (4).

6. Check for short: Disconnect the stator leads from the 
connector. Use an ohmmeter to check the continuity of the 
stator. If stator fails to pass the continuity test, it must be 
replaced.

Ground check: Set ohmmeter scale pointer to R X 100K 
scale and check meter by putting both meter leads together 
and adjusting theneedle knob until meter reads zero. 
If meter cannot be adjusted to zero it will indicate that 
batteries in meter must be replaced.

 Always make this test with the meter when scale pointer is 
set to a new scale before making any checks on motor.

 Now connect one meter lead to one blade terminal of 
stator and touch other meter lead to motor stator shell 
(4). If needle reads below 5 (500,000 ohms) stator must 
be dried out before reusing. To dry out, bake in 220° oven 

for 4 hours. Recheck after motor cools. If motor is new or 
thoroughly dry, needle of ohmmeter will not move on the 
ground test. This indicates a reading of 50 megohms or 
higher. One megohm is one million ohms.

 When making the ground test, if the needle goes clear to 
zero the motor probably has a wire touching the stator at 
some point and the stator will have to be replaced.

 Winding resistance test. If motor shows a satisfactory 
ground test, then the winding resistance must be checked. 
Use ohmmeter with scale pointer set on R X 1 scale. On 
this scale meter reads directly on ohms. Always check the 
meter with leads together as described above under ground 
test before making a reading of the winding.

 Connect one meter lead to each of the black terminal leads.  
Meter should read about 1.9 ohms. This is the resistance of 
the main winding for a 115 volt stator. This reading for a 230 
volt stator should be about 7.7 ohms.

 Now remove the capacitor and connect one meter lead to 
each of the brown wire terminals. The meter should read 
about 12 ohms for a 115 volt stator. For a 230 volt stator this 
reading should be 21.3 ohms. This is the resistance of the 
start winding.

7. Remove the stator: To remove the stator, remove the four 
hex head screws and disconnect the brown capacitor leads 
from the capacitor and remove the stator plate with the 
capacitor. Lift the stator off the seal plate (8) and set aside.

8. Remove the impeller: To remove the impeller (10), hold 
the motorshaft (5) with a screwdriver at the center of the 
impeller and tap the impeller with a plastic or rubber mallet 
so as to turn the impeller counterclockwise.

9. Check the seal: Remove the rotating portion of seal (6) from 
shaft by inserting a screwdriver under the edge of the seal 
and lifting it off. Inspect the seal face for any nicks or an 
uneven seating of seal face. If any are present, replace the 
seal. (See Step 13.)

10. Remove rotor and shaft: Tap the rotor shaft (5) at the 
impeller end of the shaft with a plastic mallet to remove the 
rotor and shaft. Inspect the bearings. If they do not rotate 
freely and smoothly, they should be replaced.

MAINTENANCE
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11. Remove seal: Remove the old stationary portion of the seal 
(7) from the seal plate by inserting a screwdriver into the 
seal housing of the seal plate from the top of the case and 
tapping lightly with a hammer. Clean the seal area of the 
seal plate (8) with a clean cloth.

12. Reinstall the rotor and shaft assembly: Push on outer face 
to seat bearing in seal plate.

13. Reinstall seal: Apply a good lubricant to the new stationary 
portion of the seal (7) and press into the seal plate. Coat 
the new rotating portion of seal withlubricant and press 
into place on the rotor shaft with the rubber ring facing the 
impeller.

14. Reinstall impeller: Add a drop of Locktite 222 to the shaft 
and screw the impeller on hand tight. The impeller will force 
the rotating portion of seal into position.

15. Replace seal ring: Remove the old square seal ring from 
the seal plate and stretch on a new ring coated with O-ring 
lube.

16. Do not roll the ring onto the seal plate or improper seating   
and water leakage into the motor housing will result.

17. Reinstall the stator: Place the stator (4) in the seal plate 
(8) so the stator bolt holes line up. Lay the stator plate on 
the stator (4) and line up with stator bolt holes. Put in the 
stator bolts and tighten evenly to prevent cocking of the 
stator. Connect the capacitor to the capacitor leads. Push 
the connectors of the two black stator leads onto the power 
cord spade terminals.

18. Reassemble pump: Replace the motor cover (3) on the 
seal plate (8). Place the assembly on the volute (9). Insert 
the four cap screws (6)  through the motor housing ears, 
into the tapped holes in the volute. Tighten them evenly to 
prevent cocking the motor housing and causing an uneven 
seal on the seal ring.

19. Oil: Fill the motor cap with high grade transformer oil just 
covering over stator end cap (.45 gallon).

 Do not fill the motor housing completely – allow airspace   
 for oil expansion. Make sure the stator and capacitor are   
 fully immersed. You will have to peer through the oil plug   
 hole to be sure of the correct oil level.

20. Reinstall oil pipe plug: Coat pipe threads with thread 
sealant before installing. Plug into housing (3).

21. Check pump. Plug the power cord into a grounded 
outlet and start pump by applying pressure to the switch 
diaphragm (automatic only – manual should start when 
power is applied). Motor should run smoothly, be free 
of vibration and stop when pressure is removed from 
diaphragm switch.

22. Check for air lock. Pentair Hydromatic pumps have a small 
air vent hole in the impeller cavity to let out trapped air. If 
this hole becomes plugged, pump may air lock. To break the 
air lock, use a small screwdriver to clear hole in the impeller 
cavity.

As a secondary precaution in installations of this type —   
 1 ⁄ 16” hole should be drilled in the discharge pipe below the   
 check valve. The check valve should be 12 to    
 18 inches above pump discharge. Do not put check valve   
 directly into pump discharge opening.

NOTE: In sumps where the pump is operating daily, air    
 locking rarely occurs.

MAINTENANCE
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PARTS LIST

MODEL – SP40

Model UPC #
Eng. 
No.

HP  Volts  
Cord 

Length 
Switch Phase  

Motor 
Full Load 

Amps

Individual 
Branch Circuit 

Required 
(Amps)

Discharge
Solids 

Handling

SP40A1 20-01 619872010996 - 4/10 115 20' (6.1m)
Piggyback 
Diaphragm

1 7.5 20.0
2" 

(50.8 mm)
1-1/4"

 (31.8 mm)

SP40M1 20-01 619872011023 - 4/10 115 20' (6.1m) Manual 1 7.5 20.0
2" 

(50.8 mm)
1-1/4" 

(31.8 mm)

Ref. No. SP40A1 20-01 SP40M1 20-01 Description Qty.

1 146230201 146230201 Cord 115V 20' (6.1m) 1
2 149740095 - Diaphragm Switch 115V 20' (6.1m) 1

REPAIR PARTS

SPECIFICATIONS

1

2
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Pentair Hydromatic® warrants to the original consumer purchaser (“Purchaser” or “You”) of the products listed below, that they will 
be free from defects in material and workmanship for the Warranty Period shown below. 

Product Warranty Period  
whichever occurs first:

Submersible utility pumps and related accessories 12 months from date of original installation, 
 or 18 months from date of manufacture

Sump/Sewage/Effluent Products 12 months from date of original installation, 
or 36 months from date of manufacture

Battery Backup Units
FG-2200, FG-2200C 

FG-3100, FG-3100C

12 months from date of original installation, 
or 18 months from date of manufacture
24 months from date of original installation, 
or 30 months from date of manufacture

Wastewater Solids Handling Pumps 12 months from date of shipment from factory 
or 18 months from date of manufacture 

Our warranty applies only where such products are used in compliance with the requirements of the applicable product catalog 
and/or manuals. For additional information, please refer to the applicable standard limited warranty featured in the product 
manual.

Our warranty will not apply to any product that, in our sole judgement, has been subject to negligence, misapplication, improper 
installation, or improper maintenance. Without limiting the foregoing, operating a three phase motor with single phase power 
through a phase converter will void the warranty. Note also that three phase motors must be protected by three-leg, ambient 
compensated, extra-quick trip overload relays of the recommended size or the warranty is void.

Your only remedy, and PENTAIR HYDROMATIC’s only duty, is that PENTAIR HYDROMATIC repair or replace defective products 
(at PENTAIR HYDROMATIC’s choice). 

You must pay all labor and shipping charges associated with this warranty and must request warranty service through the 
installing dealer as soon as a problem is discovered. 

No request for service will be accepted if received after the Warranty Period has expired. This warranty is not transferable.

PENTAIR HYDROMATIC SHALL NOT BE LIABLE FOR ANY CONSEQUENTIAL, INCIDENTAL, OR CONTINGENT DAMAGES 
WHATSOEVER.

THE FOREGOING LIMITED WARRANTIES ARE EXCLUSIVE AND IN LIEU OF ALL OTHER EXPRESS AND IMPLIED WARRANTIES, 
INCLUDING BUT NOT LIMITED TO IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. 

THE FOREGOING LIMITED WARRANTIES SHALL NOT EXTEND BEYOND THE DURATION PROVIDED HEREIN.

Some states do not allow the exclusion or limitation of incidental or consequential damages or limitations on the duration of an 
implied warranty, so the above limitations or exclusions may not apply to You. This warranty gives You specific legal rights and 
You may also have other rights which vary from state to state.

This Limited Warranty is effective February 2, 2015 and replaces all undated warranties and warranties dated after 
February 2, 2015.
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