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Total Daily Flow (Title 5):
Building Use: Multi-Family
Number of Bedrooms: 70 Bedrooms
Design Flow – Title 5: 110 GPD / Bedroom
Total Daily Design Flow: 7,700 Gallons

Pump Chamber Volume / Vertical Ft:
Volume/ft = 16.0 ft x 9.0 ft x 1 ft x 7.48 gal/ft3

Volume/ft = 1,077 gallons/ft

Dose:
At a minimum, each dose shall clear the force main of the volume contained within.
Line Volume = 40.92 gallons/100 ft x 192.7 ft of Force Main = 78.9 gallons 
66.12 gallons/100 ft x 113 ft of Manifold = 74.7 gallons
Total Line Volume = 78.9 + 74.7 = 153.6 gallons
Design at 6 doses/day:  7,700 gallons ÷ 6 = 1283.3 gallons/dose
Total Minimum Dose = 1283.3 + 153.6 = 1436.9 gallons/dose

Draw Depth:
Design Draw Depth = 1436.9 gallons/dose / 1,077 gallons/ft = 1.33 ft/dose
Use 1.35 ft = 1453 gallons/dose Okay

Storage Above Alarm:
Storage Volume = (Tank Volume in gal/ft) x (Invert In Elev – Alarm On Float Elev)
Storage Volume = 1,077 gal/ft x (210.5 – 202.85) ft = 1,077 gal/ft x 7.15’ = 7,700 gallons
7,700 gallons ÷ 7,700 gpd = 1.0 days (24.0 hours)

Pump Run Time:
Pump operates at 180 gal/min
Pump Run Time = 1,453 gal ÷ 180 gal/min
Pump Run Time = 8.0 minutes



TABLE 1
LINE VOLUMES IN GALLONS/100 FEET OF PIPE LENGTH

Pipe Size SDR-26 PVC SDR-21 PVC Sch.40 PVC

1 1/4 inch 9.57 9.13 7.76

1 1/2 inch 12.55 11.97 10.57

2 inch 19.64 18.77 17.44

2 1/2 inch 28.65 27.68 24.91

3 inch 42.55 40.92 38.39

4 inch 70.39 67.47 66.12

6 inch 152.6 146.23 150.00

8 inch 258 248.11 n.a.



Job No.: F25902

Date: 2024-02-09

STATIC HEAD (Hs)

Discharge elev at Manifold 212.7

Pump off elevation 201.0

Total = 11.7

DYNAMIC HEAD

Pipe Length = 192.7 Ft

Pump Station:

Total

Component Pipe Size Quantity Equiv. Length Equiv. Length

Check Valve 3" 1.0 19.5 19.5

90 deg. Elbow 3" 2.0 8.1 16.2

Ball Valve 3" 1.0 1.7 1.7

Total = 37.4

Force Main:

Total

Component Pipe Size Quantity Equiv. Length Equiv. Length

45 deg. Elbow 3" 2.0 3.8 7.6

22.5 deg. Elbow 3" 1.0 1.9 1.9

Ball Valve (CO MH) 3" 2.0 1.7 3.4

90 deg. Elbow 3" 1.0 8.1 8.1

Tee (CO MH) 3" 3.0 5.0 15.0

Total = 36.0

Total Equivalent Pipe Length = 266.1 Ft  (TEPL)

Head Loss in Force Main



Job No.: F25902

Date: 2024-02-09

Total Equivalent Pipe Length = 266.1 (TEPL)

Static Head = 11.70 (Hs)

A B C A+B+C=

Flow V V
2
 / 2g Hf / 100 ft Hf x TEPL /100 ft Hs TDH

GPM (ft / sec.) (ft) (ft) (ft) (ft)

70 2.95 0.14 1.17 3.11 11.70 14.95

80 3.36 0.18 1.49 3.96 11.70 15.84

90 3.79 0.22 1.87 4.98 11.70 16.90

100 4.21 0.28 2.27 6.04 11.70 18.02

125 5.26 0.43 3.49 9.29 11.70 21.42

150 6.31 0.62 4.85 12.91 11.70 25.22

175 7.37 0.84 6.48 17.24 11.70 29.79

200 8.42 1.10 8.39 22.33 11.70 35.13

Total Dynamic Head Calculations
3" SDR-21 PVC PIPE

TDH-SDR21-40x90gpm.xls



PRESSURE DISTRIBUTION DESIGN SPREADSHEET
DISCLAIMER:  This program is designed for CLASSROOM use.  All calculations should be confirmed before using for a design.

Results will vary based on pipe roughness, ordifice edges, fittings, fluid characteristics and other variables.

Questions: Wayne Feiden, 35 Revell Avenue, Northampton, MA  01060, wfeiden@k12s.phast.umass.edu OR

Eric Winkler, Dept. Mechanical and Industrial Engineering, Engineering Lab, UMASS-Amherst, Amherst, MA 01003, winkler@esc.umass.edu

Fill in the shaded areas, revise as needed IF ERROR----PRESS ESCAPE

DESIGN FLOW (in gallons/day)? 7700

Elevation of the PUMP OFF SWITCH, in feet? 201

Elevation of the upper LATERAL, in feet? 212.7

DELIVERY PIPE distance, from pump to manifold, in feet? 202

DELIVERY PIPE diameter, in inches (if not 2"--use 2" min)? 3

Design DISTAL PRESSURE, in feet (if not 2.5)? (hd) 2.5

IS MANIFOLD CENTER-FED & SYMETRICAL (yes or no)? no GO TO MANIFOLD DESIGN

How many orifices in the MANIFOLD? 0

MANIFOLD ORIFICE diameter, in inches (if not 5/16") 0 0.3125

MANIFOLD DIAMETER (if not 2"--use 2" min)? 4 4

TOTAL LENGTH OF MANIFOLD 111.5

Does MANIFOLD drain to FIELD after dose (yes or no)? no

How many LATERALS? 14

Pumping chamber weep hole size (usually .25") 0.25 USE 0 IF FORCE MAIN DOES NOT DRAIN

 PROGRAM WILL CALCULATE UP TO 26 LATERALS AND UP TO 50 ORIFICES PER LATERAL

Your HIGHEST elevation lateral MUST be LATERAL 1:

(first orifice from lateral 1/2 of orifice spacing) Lateral 1: Lateral 2: Lateral 3: Lateral 4: Lateral 5: Lateral 6: Lateral 7: Lateral 8: Lateral 9: Lateral 10: Lateral 11: Lateral 12: Lateral 13: Lateral 14:

Length of each LATERAL, in feet? 75.25 75.25 75.25 75.25 75.25 75.25 75.25 75.25 75.25 75.25 75.25 75.25 75.25 75.25

Diameter of each LATERAL, in inches (1.5" min)? 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Elevation of each LATERAL, in feet? 212.7 212.7 212.7 212.7 212.7 212.7 212.7 212.7 212.7 212.7 212.7 212.7 212.7 212.7

Number of ORIFICES per lateral 17 17 17 17 17 17 17 17 17 17 17 17 17 17

Distance from Manifold to closest Orifice, in feet 3.25 3.25 3.25 3.25 3.25 3.25 3.25 3.25 3.25 3.25 3.25 3.25 3.25 3.25

ORIFICE SPACING, in feet 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Diameter of ORIFICES, in inches? (D) 0.1875 0.1875 0.1875 0.1875 0.1875 0.1875 0.1875 0.1875 0.1875 0.1875 0.1875 0.1875 0.1875 0.1875

Square feet of leachfield per laterals (can ignore)

Maximum number of orifices in any one lateral 17

Minimum lateral diameter 2

RESULTS

FRICTION CALCULATIONS (using Hazen Williams friction ft= Ld((3.55Qm/Ch(Dd^2.63)))^1.85)

PRESSURE CALCULATIONS (using orifice dischage equation Q=11.79 D^2 hd^.5

Lateral 1: Lateral 2: Lateral 3: Lateral 4: Lateral 5: Lateral 6: Lateral 7: Lateral 8: Lateral 9: Lateral 10: Lateral 11: Lateral 12: Lateral 13: Lateral 14:

LATERAL DISCHAGE (first approximation) 11.14 11.14 11.14 11.14 11.14 11.14 11.14 11.14 11.14 11.14 11.14 11.14 11.14 11.14

MANIFOLD ORIFICE DISCHARGE 0.00

TOTAL SYSTEM DISCHAGE (first approximation) 155.98

TOTAL DISCHARGE PER LATERAL 11.15 11.15 11.15 11.15 11.15 11.15 11.15 11.15 11.15 11.15 11.15 11.15 11.15 11.15

DISCHARGE PER SQUARE FOOT OF LEACHFIELD #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

ORIFICE MAXIMUM DISCHARGE BY LATERAL 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66

ORIFICE MINIMUM DISCHARGE BY LATERAL 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66

ORIFICE % DIFFERENCE DISCHARGE within LATERAL 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2%

MAXIMUM DISCHARGE LATERAL 11.15

MINIMUM DISCHARGE LATERAL 11.15

MAXIMUM DISCHARGE PER SQUARE FOOT #DIV/0!

MINIMUM DISCHARGE PER SQUARE FOOT #DIV/0!

% DIFFERENCE DISCHARGE for SYSTEM by orifice 0.2% as percent of maximum orifice in system

% DIFFERENCE DISCHARGE for SYSTEM by laterals 0.0% as percent of maximum lateral in system

% DIFFERENCE DISCHARGE for SYSTEM by square feet  as percent of maximum square foot in system



WEEP HOLE DISCHARGE (usually a 1/4" weep hole) 3.53 weep hole= 0.25 inch

VOID VOLUME IN DELIVERY PIPE 74.17

VOID VOLUME IN MANIFOLD 68.54 Volume from Manifold Design

VOID VOLUME IN EACH LATERAL 12.28 12.28 12.28 12.28 12.28 12.28 12.28 12.28 12.28 12.28 12.28 12.28 12.28 12.28

TOTAL LATERAL VOID VOLUME 171.92

MINIMUM DOSE VOLUME (based on void volume) 859.59 to 1719.19 MIN

ACTUAL MINIMUM IS BASED ON DAILY DESIGN FLOW

(weep hole, usually 1/4", not counted for dose, effluent is repumped during process and not counted for friction, except as fitting headloss)

TOTAL HEAD LOSS IN EACH LATERAL 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09

MAXIMUM TOTAL LATERAL HEADLOSS IN SYSTEM 0.09

MANIFOLD HEADLOSS (center-fed unless manifold design) 0.41

DELIVERY PIPE HEADLOSS 10.81 w/ delivery 3 inch diameter

FITTING LOSS (headloss *.15) 0.38 add extra head if fittings are more than absolute minimum

DISTAL PRESSURE HEAD 2.50

STATIC HEAD (OFF-SWITCH TO HIGH LATERAL/MANIFOLD) 11.70

HEADLOSS PUMP TO WEEPHOLE (assume 3' run) 0.17



PUMP MUST BE ABLE TO PASS SOLIDS AT 159.64 G.P.M   26.06 FEET OF HEAD GPM = all laterals plus manifold orifices plus weep hole

            or head is sum of static head and headloss shown

After OTIS (network losses =1.3*distal head) 159.64 G.P.M. 28.45 FEET OF HEAD head is static head, delivery losses and network losses











Groundwater Mounding Analysis (Hantush Method using Glover's Solution)

Company:
Project:

DGT Associates
F25902-Washington 
Street, Sherborn

Analyst: Joseph A. Losanno, 
P.E. 

Date: 02/12/2024

Recharge Basin Dimensions

Length (w): 156.5 ft

Width (l): 110 ft

Bottom Area: 17,215 ft²

SHGW Separation: 4 ft

Recharge Rate Calculations

Duration (t): 90 d

Volume (V): 495 ft³

Rate (R): 0.02875 ft/d

Total Simulation Time: 90 d

Aquifer Characteristics

Hydraulic Conductivity (Kh): 14.31 ft/d

Drainable Porosity(Sy): 0.195

Saturated Thickness (h): 9.75 ft

Plot Geometry

X-Coordinate: 0 ft

Y-Coordinate: 0 ft

Left Side Plot Distance (Dl): 78.25 ft

Right Side Plot Distance (Dr): 78.25 ft

Plot Angle From Y-Axis (Φ): 0

Constant Head Boundary: No

Time (d) Height
(ft)

0.00 0.0000

1.19 0.1607

4.12 0.3863

8.72 0.5641

13.94 0.6845

19.96 0.7796

27.09 0.8620

35.81 0.9381

47.06 1.0133

62.91 1.0936

90.00 1.1933



Groundwater Mounding Analysis (Hantush Method using Glover's Solution)

Company:
Project:

DGT Associates
F25902-Washington 
Street, Sherborn

Analyst: Joseph A. Losanno, 
P.E. 

Date: 02/12/2024

Recharge Basin Dimensions

Length (w): 156.5 ft

Width (l): 110 ft

Bottom Area: 17,215 ft²

SHGW Separation: 4 ft

Recharge Rate Calculations

Duration (t): 90 d

Volume (V): 495 ft³

Rate (R): 0.02875 ft/d

Total Simulation Time: 90 d

Aquifer Characteristics

Hydraulic Conductivity (Kh): 14.31 ft/d

Drainable Porosity(Sy): 0.195

Saturated Thickness (h): 9.75 ft

Plot Geometry

X-Coordinate: 0 ft

Y-Coordinate: 0 ft

Left Side Plot Distance (Dl): 78.25 ft

Right Side Plot Distance (Dr): 78.25 ft

Plot Angle From Y-Axis (Φ): 0

Constant Head Boundary: No

Distance
(ft)

Height
(ft)

Distance
(ft)

Height
(ft)

-78.25 0.9314 0.00 1.1933

-72.60 0.9706 1.25 1.1932

-65.81 1.0128 2.46 1.1931

-60.15 1.0441 3.52 1.1928

-53.36 1.0772 4.54 1.1925

-47.70 1.1013 6.10 1.1918

-40.92 1.1262 7.58 1.1911

-36.38 1.1405 9.93 1.1894

-31.14 1.1549 12.12 1.1875

-27.55 1.1633 14.84 1.1847

-23.55 1.1714 17.36 1.1815

-20.60 1.1766 20.60 1.1766

-17.36 1.1815 23.55 1.1714

-14.84 1.1847 27.55 1.1633

-12.12 1.1875 31.14 1.1549

-9.93 1.1894 36.38 1.1405

-7.58 1.1911 40.92 1.1262

-6.10 1.1918 47.70 1.1013

-4.54 1.1925 53.36 1.0772

-3.52 1.1928 60.15 1.0441

-2.46 1.1931 65.81 1.0128

-1.25 1.1932 72.60 0.9706

78.25 0.9314
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