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Soil Morphological Report 
 
 
August  1, 2001 
 
Tom and Sue Smith 
1234 Lake Drive 
Harrisburg,  PA 17011 
 
Dear Mr. And Mrs Smith: 
 
 On July 20, 2001, the soil conditions at your residential property were evaluated 
with regard to morphological characteristics and the corresponding suitability for a drip 
irrigation installation. The investigation was conducted in the presence of the township 
Sewage Enforcement Officer (SEO), who is responsible for the design review and permit 
approval of this alternate system, in accordance with the Department of Environmental 
Protection, January 2000 Alternate and Experimental Systems Guidance document. 
 
 Several backhoe excavations were examined in order to establish depth to seasonal 
water table, rock limiting condition depth, drainage classification, and the morphological 
indicators used to design the drip irrigation system. In addition, soil borings were hand 
augered throughout the proposed absorption area to confirm the soil conditions described 
in the individual soil test probes. The following summarizes the actual soil conditions 
present and provides specific criteria, which will be used in the preparation of an individual 
design for this alternative technology. 
 
 The soil conditions at your proposed residential absorption area were characterized 
by a professional member of the PA Association of Professional Soil Scientists (PAPSS), 
who is also recognized as a Qualified Soil Scientist as defined in Chapter 73, Section 73.1. 
The soils were characteristic of the Laidig soil series, which confirms the mapping 
provided by the NRCS Dauphin County Soil Survey. The soils within the proposed 
absorption area are (e.g., deep and well drained), with a maximum slope of 11 percent.  
Depth to a seasonal water table was noted at 42 inches, and the most shallow indication of 
a rock limiting condition was 62+ inches.  Based upon these general observations, a drip 
irrigation system may be further considered. 
 
 The accompanying soil profile description(s) provides additional morphological 
detail, which may be used to prepare a design for a drip irrigation system for your 
residential lot.  Based upon the morphology of the soil, a maximum soil linear load rate of 
.33 gallons per linear foot per day may be used. The horizontal linear load must not 
exceed 4.6 gallons per day as calculated on the average daily flow of your proposed 
system. Drip line tubing shall be installed to a depth of 6 inches, with a horizontal 
separation of 1.5 feet.  Based upon this design criteria, a site plan for the individual drip 
irrigation zones may be developed. 
 



 

 The accompanying design plan displays the individual soil test probe locations and 
the proposed absorption area necessary for this alternative sewage treatment and disposal 
technology. This approved area must remain undisturbed prior to actual design stake-out, 
permit issuance, and installation.  A copy of this report has been submitted to the SEO for 
his review and approval and should be included in the subsequent design drawings to be 
submitted with your septic permit application. 
 
 If I can provide you with any additional information at this time with regard to the 
existing soil conditions encountered or the corresponding drip irrigation design criteria, 
please feel free to contact me. Thank you for the opportunity to provide these services on 
your behalf. 
 
Respectfully submitted, 
 
Rick Smith 
 
Rick Smith 
Qualified soil scientist 
 
cc: Towwnship SEO 



BUILDING SEWERS

PRIMARY TREATMENT TANKS
1) septic tank(s)
  a) multiple-compartmented tank
  b) tanks in a series
2) aerobic

SECONDARY TREATMENT OPTIONS
1) intermittent sand filter
   a) free access
   b) buried
2) aerobic tank
3) peat filter

DOSING TANK TO THE HYDRAULIC UNIT
gal. liquid capacity
pump pump

Minutes set for timer:
minutes    zone 1 – average flow dose (doses 4 per zone)
minutes    zone 1 – peak flow dose (doses 6.7 per zone)

minutes    zone 2 – average flow dose (doses 4 per zone)
minutes    zone 2 – peak flow dose (doses 6.7 per zone)

DRIP IRRIGATION DESIGN REVIEW WORKSHEET

Page 1



DRIP ZONES
gpd gallons per day – number of bedrooms?  
lin. ft. soil linear load – max. .34 gpd. ÷ linear ft. (from soil scientist report)
linear ft. min. total drip tubing = gpd ÷ soil loading rate
zones number of zones on the design
ft. min. horizontal linear load = average gpd ÷ 4.6 gal./foot

HYDRAULIC UNIT 
two-disc filter
three-disc filter

Zone 1
ft. linear feet of drip tubing
ft. length of longest run 
ft. length of longest drip irrigation lateral

laterals
number of  drip irrigation laterals or number of field flush connections (must meet 
hydraulic unit specifications)

ft. distance between drip tubing
ft. distance between drip emitters
gpm field flush flow rate ( 1.6 gpm × lateral connections)

gpm
dosing rate = linear feet of drip tubing ÷ distance between emitters × .65 gph ÷ 60 
min./hr.

gpm total drip tube forward flush flow required

Zone 2
ft. linear feet of drip tubing
ft. length of longest run 
ft. length of longest drip irrigation lateral

laterals
number of  drip irrigation laterals or number of field flush connections (must meet 
hydraulic unit specifications)

ft. distance between drip tubing
ft. distance between emitters
gpm field flush flow rate ( 1.6 gpm × lateral connections)

gpm
dosing rate = linear feet of drip tubing ÷ distance between emitters × .65 gph ÷ 60 
min./hr.

gpm total drip tube forward flush flow required
Page 2



HEAD LOSS

Pump Tank to the Hydraulic Unit
in. size of supply line
ft. supply line equivalent fitting length = 50 feet of pipe
ft. max. length of supply line (should be ≤ 30 feet)
ft. total feet of pipe = supply line fitting equivalent in feet + supply line in feet

ft.
supply line friction loss @ 15 gpm = total feet of supply line pipe × head loss due to 
friction (using head loss due to friction chart) ÷ 100 feet of pipe 

ft. max. static head loss from the dose enabler (second float) to the hydraulic unit

ft.
total feet of head loss from the pump tank to the hydraulic unit = supply line friction loss 
+ static head loss

Through the Hydraulic Unit
gpm max. design drip tubing forward field flush flow = the largest design flow from a zone

ft.
feet of head loss from hydraulic unit (from table 2A @ maximum design drip tubing 
forward flushing flow)

Through the Supply Lines
Zone 1

gpm zone 1 total flow requirement during drip tubing forward field flush
in. size of supply line
ft. length of supply line

ft.

supply line friction loss = [total feet of supply line pipe × head loss due to friction (using 
the head loss due to friction chart, round the gpm to the closest whole number on the 
chart)] ÷ 100 feet of pipe 

Zone 2 
gpm zone 2 total flow requirement during drip tubing forward field flush
in. size of supply line
ft. length of supply line

ft.

supply line friction loss = [total feet of supply line pipe × head loss due to friction (using 
the head loss due to friction chart, round the gpm to the closest whole number on the 
chart)] ÷ 100 feet of pipe 

Flushing Through the Drip Tubing
ft. Zone 1
ft. Zone 2

Through the Return Lines
Zone 1

gpm zone 1 total flow requirement during drip tubing forward flush
in. size of return line
ft. length of return line

ft.

return line friction loss = [total feet of common return line pipe × head loss due to 
friction (using the head loss due to friction chart, round the gpm to the closest whole 
number on the chart)] ÷ 100 feet of pipe 

Zone 2
gpm zone 2 total flow requirement during drip tubing forward flush
in. size of return line
ft. length of return line

ft.

return line friction loss = [total feet of common return line pipe × head loss due to 
friction (using the head loss due to friction chart, round the gpm to the closest whole 
number on the chart)] ÷ 100 feet of pipe 

Zone Static Head Loss

ft
Zone 1 total static head loss = elevation change between hydraulic unit and the highest 
drip emitter in zone 1

ft.
Zone 2 total static head loss =  elevation change between hydraulic unit and the highest 
drip emitter in zone 2 
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Calculating Total Head Loss for Zone 1
ft.    hydraulic unit pump to hydraulic unit
ft.    hydraulic unit
ft.    zone 1 supply line pipe
ft.    flushing through the drip tubing in zone 1
ft.    zone 1 return line pipe
ft.    static head (hydraulic unit to highest zone 1 drip emitter)
ft. Total head loss for zone 1

Calculating Total Head Loss for Zone 2
ft.    hydraulic unit pump to hydraulic unit
ft.    hydraulic unit
ft.    zone 2 supply line pipe
ft.    flushing through the drip tubing in zone 2
ft.    zone 2 return line pipe
ft.    static head (hydraulic unit to highest zone 2 drip emitter)
ft. Total head loss for zone 2

Pump Size
ft maximum head loss from a zone during the forward field flush hydraulic condition
ft. disc filter back flush (hydraulic unit supply line dynamic head loss +115 @ 15 gpm)
ft. use greater of the two head losses to determine pump size at 15 gpm
pump pump selected
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Table 2A   Table 3A  

CENTRAL HYDRAULIC 
UNIT  

Table 2A  
FLOW vs 

 HEAD LOSS IN FEET  

 DRIPPER LINE PRESSURE 
Table 3A 

FIELD FLUSHING 
 

 

FLOW 
IN                 

GPM 

TOTAL 
LOSS IN 

TDH 
25 gpm  

Three-disc 

TOTAL 
LOSS IN 

TDH       
15 gpm 

Two-disc 

 MAXIMUM 
LATERAL 
LENGTH 

HEAD 
LOSS 
PSI 

HEAD 
LOSS FT. 

 

5 2 4  50 7 16  
6 2 4  60 7 16  
7 3 5  70 7 16  
8 4 6  80 7 16  
9 5 7  90 7 16  

10 6 8  100 7 16  
11 7 9  110 7 16  
12 7 11  120 7 16  
13 8 12  130 7 16  
14 9 13  140 7 16  
15 10 16  150 7 16  
16 12 19  160 7 16  
17 14 22  170 7 16  
18 16 24  180 7 16  
19 18 27  190 7.4 17  
20 20 28  200 8 18  
21 21   210 8.6 20  
22 22   220 9.2 21  
23 23   230 9.9 23  
24 24   240 10.5 24  
25 25   250 11.2 26  

    260 12 28 
    270 12.7 29 
    280 13.5 31 
    290 14.3 33 
    300 15.2 35 
    310 16 37 
    320 16.9 39 
    330 17.9 41 
    340 18.9 44 
    350 19.9 46 
    360 20.9 48 
    370 22 51 
    380 23.1 53 
    390 24.2 56 
    400 25.4 59 

 



CHECKLIST 
DRIP IRRIGATION 

SOIL SCIENTIST REPORT 
 
 

Site Conditions 
 
Project name          _____ 
Project location         _____ 
Date of investigation         _____ 
Soil series          _____ 
Slope           _____ 
Complete profile description(s)       _____ 
 color (Munsell notation)       _____ 
 textural classes and CF modifiers      _____ 
 abundance, size, contrast, and color of mottles    _____ 
 grade, class, and type of structure      _____ 
 consistence         _____ 
 coarse fragment content       _____ 
 boundary         _____  
 
Drip Irrigation Criteria 
 
 Depth to seasonal water table       _____ 
 Depth to rock with insufficient soil      _____ 
 Soil drainage classification       _____ 
 Soil linear load                                                                                         _____ 

Horizontal linear load        _____ 
 Tubing installation depth       _____ 
 
Soil Scientist Qualifications 
 
 Soil scientist who is a professional member of the  
                       Pennsylvania Association of Professional Soil  
                       Scientists (PAPSS) (copy of 

membership card or consultants list), or                               _____ 
 “Qualified soil scientist” as defined in Chapter 73, Section 73.1 

(ARCPACS seal and/or certification number along 
with SEO number)        _____ 

 Signature of the soil scientist                                                                  _____  
 
 
 
 
 
 
 
 
 
 
 
 



1 1.5 2 3 4 6

0.28
0.59 0.07
1.01 0.13
1.52 0.19
2.13 0.27 0.08
2.84 0.35 0.11
3.64 0.45 0.13
4.52 0.56 0.17
5.51 0.68 0.21 0.03
6.56 0.81 0.24 0.04
7.71 0.96 0.28 0.04
8.93 1.11 0.33 0.05

10.25 1.27 0.38 0.06
11.65 1.45 0.43 0.06
13.13 1.63 0.48 0.07
14.69 1.82 0.54 0.08
16.33 2.03 0.61 0.09
18.05 2.24 0.66 0.11
19.85 2.46 0.73 0.11 0.03

3.73 1.11 0.16 0.04
5.22 1.55 0.23 0.06
6.95 2.06 0.31 0.08
8.91 2.63 0.38 0.11

11.06 3.28 0.48 0.13
13.45 3.98 0.58 0.15 0.02

5.58 0.82 0.22 0.03
7.43 1.09 0.29 0.04
9.51 1.39 0.37 0.05

11.83 1.73 0.46 0.06
14.38 2.11 0.56 0.08

3.18 0.85 0.11
4.45 1.19 0.16
5.92 1.58 0.22
7.58 2.02 0.28

11.47 3.05 0.42

Notes:
1 Values are for 100 feet of Schedule-40 pressure-rated pipe.
2 Actual I.D. of pipe: 1.049,  1.61,  2.067,  3.068,  4.026,  6.065
3 Formula for friction loss is:   Hf=   10.46 (Q / C) ^1.852  x100

Q = flow (gpm)
C = coefficient of roughness (150) 
D = actual I.D. of pipe (inches)

Head Loss Chart

                      HEAD LOSS DUE TO FRICTION IN SMOOTHWALL PLASTIC PIPE (feet) 

GPM FLOW NOMINAL PIPE DIAMETER (inches)

1
2
3

Note: The shaded areas below represent a velocity of less than 2 feet per second.   The 
minimum velocity required to carry solids is 2 feet per second.

4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
25
30
35
40
45
50
60
70
80
90

100

250

           D ^4.87

125
150
175
200

Anna Manna
Chart from the "On-site Waste Water Treatment" publication from the National Symposium on Individual and Small Community Sewage Systems.

Anna Manna
 








