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Step 1 - Analytical Model: 
 
Khan et al. (1976) presents an analytical model that can be used to estimate the extent of 
groundwater mounding on a low hydraulic conductivity layer in the vadose zone below a 
wastewater disposal field.  The conceptual model and a spreadsheet with all calculations are 
presented in Appendix A.  Khan et al. (1976) used the following assumptions to simplify the 
model: 
 
• The conceptual model is for a two-dimensional vertical cross-section with a disposal area 

(W).  The half-width (w) is assumed to be much smaller than the length of the disposal 
area (if the half-width is not much smaller than the length of the disposal area, then the 
model will provide a more conservative estimate of mounding).   

 
• The low hydraulic conductivity layer (K2) and high hydraulic conductivity layer (K1) 

interface is the sole cause of mounding (the seasonal high water table is below the 
interface). 

 
• The soil in each hydraulic conductivity layer is homogeneous and isotropic. K1 >K2.  The 

K1/K2 interface is horizontal. 
 
• The infiltration rate of wastewater (q’) is greater than the hydraulic conductivity of the 

lower layer (K2).  Infiltration is assumed to be constant. 
  
The following equations, based on the conceptual model illustrated in Appendix A, were used to 
calculate the estimated maximum groundwater mounding and the distance from the center of the 
disposal field where groundwater mounding becomes negligible (the required extent of fill 
material downgradient from the disposal field to contain the mounded groundwater). 
 
The height of the mound, H (ft), is calculated by: 
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where, 
 
 w  = ½ width of the disposal area (ft) - full width used for this analysis, 
 q’ = uniform recharge rate into the disposal area (ft/day), 
 K1 = hydraulic conductivity of the upper soil layer (ft/day), 
 K2 = hydraulic conductivity of the lower soil layer (ft/day), 
 x  = distance from center of disposal field (ft). 
 
The maximum height of the mound, Hmax (ft), is calculated by setting the distance from the 
center of the disposal field (x) to zero. 
 
 
 



3 
 

The ground surface below the proposed disposal fields slopes easterly toward the ocean at an 
initial slope of 3% then at 11% starting 10 feet from the disposal field and ending at the wetland 
245 feet away.  Since all wastewater will flow predominately in one direction (down-slope), 
rather than uniformly around the disposal field in all directions, the one-half width of the 
disposal field (w) is assumed to be the actual width of the disposal field parallel to the direction 
of groundwater flow (31 feet).  Hydraulic conductivity K1 is estimated to be 275 ft/day, based on 
values found in literature and previous constant head permeameter tests of septic system sand 
from gravel pits in Southern and Central Maine completed by Sweet Associates.  The existing 
soil was assumed to be too thin to be of consequence in the calculation. 
  
Based on the values of the abovementioned parameters, the maximum height of the mound 
above the K2 layer at the center of the disposal field (Hmax) is 1.96 feet.  
 
Step 2 - Validate Analytical Model Results: 
 
The low conductivity layer beneath the disposal field is sloping, which violates an assumption of 
the analytical model.  Darcy’s Law will be used to examine whether the calculated mound height 
from the analytical model is appropriate.  Darcy’s Law is expressed as:  
 

Q = K i A 
where, 
 
 Q =  flow of water (cubic feet per day) 
 i = hydraulic gradient (unitless) - in this case the ground surface slope 
 A =  cross section area (square feet) 
 
Given a design flow of 2,560 gpd (684.4 ft3), a hydraulic conductivity of 100 ft/day and a 
hydraulic gradient of 3%, the required cross-sectional area of sand fill below the disposal field is 
200 ft2.  The results suggest that a 2.28 foot groundwater mound would occur beneath the 
downslope margin of the disposal field.  This result is considered to be in the same order of 
magnitude as the Khan model. 
 
Step 3 - Estimate Length of Down-Slope Fill Extension: 
 
The length of the fill extension required to prevent the possibility of wastewater breakout on 
nearby side slopes can be determined by rearranging and solving the Khan et al. (1976) 
equations for a distance where the height of the mound is zero (Poeter et al., 2005): 
 
 L = w * (q’/K2) , 
 
where, 
  
 L = length of fill extension required from center of disposal field (ft), 
 w  = ½ width of the disposal area (ft) - full width used for this analysis, 
 q’ = uniform recharge rate into the disposal area (ft/day), 
 K2 = hydraulic conductivity of the lower soil layer (ft/day). 
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APPENDIX A 
 

Khan et al. (1976) Model Description and Calculations 



1/2 Width of Field Flow into Field Footprint Distance from Center of Field
K1 (ft/day) K2 (ft/day) w (ft) q' (ft/day) x (ft) - Use 0 for Max Mound

275 0.01 31 0.11 0

3.63636E-05
10 Mound Height
11 1.960612149 feet

0.063245553

L= 341 feet from middle of disposal field
310 feet from edge of disposal field

Layer 1 Thickness 1.5 ft Design Flow 2560 gpd
Hydraulic Conductivity 275 ft/day Field Length 100
Transmissivity 412.5 ft2/day Field Width 31 ft 

Flow into Field Footprint (q') 0.110387174 ft/day
Layer 2 Thickness 100 ft

K 0.01 ft/day
Transmissivity 1 ft2/day

RED Cells for SolutionsGREEN Cells for Data Entry

Equivalent Hydraulic 
Conductivity 4.073891626 ft/day

Calculate Equivalent Hydraulic Conductivity of Two Layers

EQUATION 
TERMS

Khan Mounding Model (Khan et al, 1976)

Length of Fill extension required to prevent the possibility of wastewater 
breakout on side slopes

Calculate Flow into Field Footprint (q')
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April 2, 2013 
 
 

GROUNDWATER IMPACT STUDY 
CLIFF ISLAND SEPTIC SYSTEM ASSOCIATION 

CLIFF ISLAND (PORTLAND) 
 
           
INTRODUCTION: 
 
The purpose of this study is to make an assessment of the hydrogeologic conditions of the 
abovementioned site and estimate the groundwater quality impact caused by the proposed on-site 
subsurface wastewater disposal system serving the houses currently on the Association overboard 
discharge system.  The proposed disposal field location is shown on the site plan.  Data used for this 
project includes a site plan provided by Pinkham and Greer Engineers, soil evaluations done by Mark 
Hampton, S.E., and existing regional maps and literature. 
 
 
DISPOSAL FIELDS AND WATER WELLS: 
 
The proposed disposal field is designed for a total wastewater flow of 5,120 gallons per day.  All 
houses to be connected to this system are served by private, individual septic tanks and by individual 
or community drilled wells.    
 
 
SURFICIAL GEOLOGY AND TOPOGRAPHY: 
 
The site is located on the U.S.G.S. South Harpswell, Maine Quadrangle 7.5 Minute Series.   The 
Surficial Materials and Surficial Geology Maps of the South Harpswell Quadrangle show that the 
entire island  is underlain by a thin layer of glacial till overlying shallow bedrock.  This soil is 
identified as Hollis very rocky fine sandy loam by the Soil Conservation Service.  There is no 
Significant Sand and Gravel Aquifer Map of the South Harpswell Quadrangle and no sand and gravel 
aquifer is present on the Island.   
 
 
HYDROGEOLOGY: 
 
Precipitation falling on this site enters the open pore spaces in the upper soil horizons, and percolates 
vertically downward through the sandy loam till until the water table and or bedrock is encountered.  
Thereupon, flow is largely downslope or downgradient following the slope of the underlying bedrock 
surface.  An unknown percentage of the precipitation captured by the soils will enter the fractured 
bedrock and the remaining water will move through the soil above the bedrock surface.  Wetlands 
and the ocean will be discharge points for the groundwater moving through the soil.  It is assumed 
that the groundwater in the bedrock will also discharge to wetlands, however, some percentage of the 
bedrock groundwater may not discharge until reaching the ocean.  We are assuming that all surface 
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water, groundwater in the soil, and bedrock groundwater will move downslope to the ocean starting 
at the highest point of land which represents the start of the watershed.  At this site, the proposed 
disposal fields are situated on an east facing slope with the beginning of the watershed slightly to the 
west, which means surface water and groundwater flow will flow toward the east shore of the island 
as shown on the site plan. 
 
The soil is mapped as Hollis very rocky fine sandy loam by the Soil Conservation Service and the 
permeability is rated at greater than 12.6 feet per day.  We have assumed a conservative permeability 
of 10 feet per day. 
 
The groundwater seepage velocity is used to calculate the extent of groundwater impact 
downgradient and has been calculated utilizing the following equation: 
 

v = Ki/n 
where, 
 
  v = groundwater seepage velocity (ft/day) 
  K = hydraulic conductivity (ft/day) 
  i = hydraulic gradient (ft/ft) 
  n = effective porosity (dimensionless) 
 
 
CONTAMINATION POTENTIAL: 
 
It is assumed that the worst potential for contamination is the nitrate-nitrogen (NO3-N) released from 
wastewater disposal fields.  NO3-N is known to cause methemoglobinemia in infants and is a 
suspected cause of stomach cancer.  The average NO3-N concentration value of untreated septic tank 
effluent entering a disposal field is assumed to be 40 milligrams per liter (mg/L).  The Federal and 
State Drinking Water Limit for NO3-N in public water supplies is 10 mg/L.   
 
The primary mechanism of NO3-N concentration reduction is through dilution in groundwater and 
surface water.  Since groundwater is always slowly flowing beneath a disposal field, the NO3-N 
intercepting the water table below a disposal field mixes and dilutes in the groundwater and moves in 
the direction of groundwater flow in the form of a plume.  NO3-N is more concentrated in the center 
than near the edges of a plume.  A source that emanates a constant quantity of potential contaminants 
into groundwater will eventually reach a “steady state.”  The plume can then be characterized with 
regard to size, shape, and distribution of concentration. 
 
The method of analysis used to assess the impact of the septic systems on groundwater is an 
analytical model used to simulate individual plumes.  Analysis of the results of this model is 
instructive in assessing the possible shape and size of wastewater plumes.  The model was developed 
by Baetsle (1969) to depict the migration of radionuclides in porous media, which is adapted here to 
represent the subsurface migration of NO3-N.  It is a three-dimensional transport model of plumes 
generated by continuous, point sources in a uniform groundwater flow field.  Variables employed 
include seepage velocity (hydraulic conductivity multiplied by hydraulic gradient, divided by 
effective porosity), nitrate mass, time, and dispersivity.  The concentration of NO3-N is calculated at 
a downgradient point at a specified time by use of the following equation: 
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where, 
 
 C(x,y,z,t) = NO3-N concentration at specified location and time (mg/L) 
 x  = specified distance from source parallel to the direction of groundwater 

flow (ft) 
 y  = specified distance from source perpendicular to the direction of 

groundwater flow (ft) 
 z  = specified vertical distance from source (ft) 
 Co  = initial concentration at the source (mg/L) 
 Vo  = volume of source (ft3) 
 t  = time elapsed (day) 
 Dx,Dy,Dz = dispersion coefficient along the x,y,z axes (ft2/day) 
 v  = average linear velocity (ft/day). 
 
Assuming that groundwater flow is horizontal, the dispersion coefficient can be calculated as 
follows: 
  
 Dx,y,z  = vx,y,z; 
 
where x,y,z is dispersivity (ft). 
 
The contaminant velocity of a solute subject to sorption/adsorption is calculated as follows: 
 
 Vp  = v/Rd; 
 
where Vp is the contaminant velocity (ft/day) and Rd is the retardation factor (unitless).  The 
retardation factor for NO3-N is equal to one, however, so the contaminant velocity is equal to the 
average linear velocity (Vp = v). 
Dispersivity is estimated by an equation based on a weighted least-squares statistical analysis of 
collected longitudinal dispersivity data versus scale (Xu, Eckstein, 1995).  Longitudinal dispersivity 
can be estimated based on the following calculation: 
 
 x  = (0.83)[log10(Lp)]2.414    ; 
 
where x is longitudinal dispersivity (ft), and Lp is the plume length (ft).  The plume length is a 
function of the elapsed time and is calculated by the following equation: 
 
 Lp   = Vpt. 
 
It has already been established that for NO3-N, the contaminant velocity (Vp) is equal to the average 
linear velocity (v).  Thus, Lp = vt. 
The transverse and vertical dispersivities are related to the longitudinal dispersivity, as shown below: 
 
 y  = x/3 
 z  = x/20. 
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APPENDIX A 



SEPTIC SITE

 Copyright (C) 2002, Maptech, Inc.

 Magnetic Declination

 17° W



 SCALE 1:24000
 0  1  MILES

 0  1000  YARDS

 0  1  KILOMETER











Annual rainfall (inches): 44
Hydrologic soil group* (above disposal field): C (fine sandy loam)
% Slope (above disposal field): 12
% Infiltration* (into disposal field): 21
Assumed rainfall flow into disposal field (gal/day): 89.03
Assumed rainfall flow into disposal field during drought conditions^(gal/day): 53.42
Background NO3-N concentration (mg/L): 0
Assumed effluent NO3-N concentration (mg/L): 40
Assumed effuent flow into disposal field  (gal/day): 5,120
Assumed NO3-N concentration in rainfall (mg/L): 0.5
Hydraulic conductivity of aquifer (ft/day): 1.2
Hydraulic gradient of aquifer (ft/ft): 0.060
Effective porosity of aquifer: 0.21
Seepage velocity of aquifer (ft/day): 0.34
Retardation factor 1
Half-Life ( 0 for no decay) 0
Simulation duration to reach NO3-N concentration equilibrium (days) 3,269
Longitudinal dispersivity at end of simulation duration (ft) 25.70
Lateral dispersivity at end of simulation duration (ft) 8.60
Vertical dispersivity at end of simulation duration (ft) 1.30
Disposal bed length (ft) 182
Disposal bed width (ft) 31
Corrected NO3-N concentration above disposal bed (mg/L) 39.59
Length of 13.69 mg/L plume during drought conditions (ft) 340

Notes:
* - from The State of Maine Department of Environmental

Protection, 1991, The guidelines for expediating the
processing of applications under the site location
of development act.

^ - drought conditions equals 60% of average annual rainfall
% - percent

gal/day - gallons per day
ft - feet

mg/L - milligrams per liter
NO3-N - Nitrate-Nitrogen

Groundwater Impact Study, Nitrates
Model Input Parameters and Solution

Cliff Island
Summer/Winter Disposal Field
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August 30, 2013 
 

 
 
 

Pinkham & Greer Consulting Engineers 
Attn.: Thomas Greer, P.E. 
28 Vannah Avenue 
Portland, ME 04019 
 

 Subject:   Approval, Cliff Island Septic System Association, Cliff Island, Cumberland 
 
Dear Mr. Greer: 
 
The Division of Environmental Health has completed a review of a design for an engineered subsurface sewage 
disposal system design, to serve Cliff Island Septic System Association.  The HHE-200 Form dated 09/27/12 was 
prepared by Mark Hampton, S.E.  The system was designed by Pinkham & Greer Consulting Engineers, with plans 
signed and stamped by you.  The application was complete for processing on 08/08/13. 
 
Hereafter, the term “design engineer” must refer collectively to Pinkham & Greer Consulting Engineers, its staff, and 
its representatives unless otherwise specified; and the term “owner” must refer collectively to Cliff Island Septic 
System Association, its staff, and its representatives unless otherwise specified. 
 
Design Flow 
 
The design flow is 5,120 gallons per day (gpd), based upon 22 residences rated at 50 gpd/person, with 3 persons per 
residence.  Water use is proposed to be monitored to document actual use.  The design flow of 5,120 gpd is approved 
with the notation that the suitability of the design flow is the responsibility of the design engineer. 
 
Treatment Tank(s) 
 
The design includes individual septic tanks at each residence sized pursuant to the Subsurface Wastewater Disposal 
Rules (Rules).  Effluent would be collected at a central lift station for transport to the proposed disposal area. 
 
Disposal Areas 
 
The proposed disposal area consists of two groups of Eljen GSF units.  Each group would consist of 16 rows of 11 
units arranged in trench configuration.  The disposal areas would be covered with four to six inches of wood chips in 
lieu of standard cover soil. 
 
Soils 
 
The soils are shown as 2-AIII per the Rules on the HHE-200 Form prepared by Mark Hampton, S.E. 
 



Page 2 of 4; Cliff Island Septic System Association 
 

 
Well Setback 
 
There are no potable water supply wells reported within 300 feet of the proposal. 

 
Mounding Analysis 

 
The proposed system will not result in groundwater mounding sufficient to intrude into the disposal area, according 
to the calculations provided by the design engineer.   
 
Site Transmission Analysis 
 
The proposed system design demonstrates that there are sufficient soils down-gradient to prevent the effluent from 
surfacing within 50 feet of the disposal field, according to the calculations provided by the design engineer.  The 
design engineer proposes to extend the wood chip cover approximately 250 feet from Disposal bed #1 so-called, 
terminating at the edge of a wetland, to mitigate potential effluent surfacing.  Two monitoring wells are also 
proposed. 
 
Interagency Review 
 
The Maine Department of Environmental Protection (MDEP) has reviewed the application and stated that no reason 
was found to believe the proposal would cause unreasonable adverse impact on resources and uses in the area likely 
to be affected; the project site is not located on a mapped sand and gravel aquifer; the project site is not located in the 
watershed of a waterbody most at risk from development, and no wetlands as mapped by the National Wetlands 
Inventory will be adversely affected.  MDEP also provided comments regarding interpretation of the Subsurface 
Wastewater Disposal Rules. 
 
MDEP commented that no bedrock depth/elevation data was found to verify there will be a 2.96-foot 
bedrock/disposal field bottom separation distance as recommended by the mounding analysis. Soil data from two test 
pits was provided, but locations of the pits are not identified in the plans - additional observation holes appear to be 
warranted at the uphill edge of the proposed disposal fields to determine bedrock depth/elevation.  Due to results of 
the transmissivity analysis, it is critical to insure this separation distance is maintained to minimize potential of a 
down gradient effluent breakout. 
 
Transmissivity analysis predicts the possibility of effluent surfacing within 310 feet of disposal field #1, the reason 
for placing a 1-foot layer of woodchips down gradient of the disposal field.  To ensure that the woodchip layer will 
function as intended, and to avoid a possible violation of 38 MRS §413 or other applicable statutes/regulations, the 
O&M manual should include a provision for periodic inspection and maintenance of the woodchip area. In addition, 
the O&M manual should include protocols for groundwater monitoring, as was recommended by the mounding and 
transmission analysis report. 
 
The nearest wetlands are located approximately 260 feet to the southeast of the proposed engineered disposal fields. 
It is not anticipated that wetlands will be adversely impacted or altered from installation of the engineered disposal 
system, provided that appropriate erosion control measures are employed during system construction to minimize any 
risk, and provided the woodchip layer functions as intended, and is inspected and maintained periodically. 
 
Findings 
 
The system meets the Rules, unless otherwise noted.  Therefore, the design is approved with the following conditions 
and comments: 

 
1. Prior to issuance of a permit to install the system, the design engineer must amend the site plan(s) to show that 

test pits are located within the disposal areas, and amend the O&M Manual to include periodic inspection and 
maintenance of the woodchip cover.  Copies of these amended documents must be provided to the LPI and 
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Division. 
 

2. The owner must retain the design engineer to oversee construction.  The constructed system may not be used 
unless all pertinent requirements of the Rules have been met. 
 

3. Construction must not commence until the owner has obtained the necessary plumbing permit from the Local 
Plumbing Inspector (LPI). 

 
4. The design engineer must provide sufficient supervision to assure that the system is constructed as designed and 

in accordance with the code and other regulations.  Attention must be given to site preparation, fill selection and 
placement, installation of pipes, mechanical and electrical systems.  

 
5. The design engineer must provide the owner and this office with a brief report on the construction including any 

unexpected conditions encountered and any changes made from the approved drawings.  The LPI must not issue 
the Certificate of Approval until the LPI has received the aforementioned report from the design engineer. 

 
6. The design engineer must test all systems prior to acceptance by the owner.  The testing must determine whether 

the components were correctly installed and whether they function as designed.  This includes confirmation that 
flow dividing devices or configurations function as intended. 

 
7. The design engineer, with the concurrence of the LPI must determine when the site conditions are suitable for 

construction. 
 

8. Construction must cease whenever the design engineer determines that the site conditions, or workmanship, or 
materials are unacceptable. 

 
9. The owner and design engineer must inform the LPI of the proposed construction schedule and must also inform 

the LPI of the progress of construction. They must cooperate fully with the LPI in scheduling any inspections and 
providing any equipment necessary for the inspection. 

 
10. The design engineer must provide the owner with an Operations and Maintenance Manual containing written 

recommendations for the operation and maintenance of the system including inspection and pumping schedules 
and record keeping procedures. 

 
11. The owner must operate the system within the requirements of Rules and the limitations of this design. 

 
12. The owner must inform the LPI and the design engineer of any operational problem and/or malfunction. 

 
13. The Local Plumbing Inspector must inspect the engineered disposal system in accordance with Section 10.D.2 of 

the Rules.  In addition, the property owner must retain the design engineer to inspect the construction of the 
system.  The inspection must be sufficient for the design engineer to determine that the system was installed as 
designed. 

 
14. This approval is only for the rules administered by this office and it does not consider other federal, state or local 

regulations.  The owner is responsible for compliance with any other pertinent regulations. 
 

15. By accepting this approval and the associated plumbing permit, the owner agrees to comply fully with the 
conditions of approval and the Subsurface Wastewater Disposal Rules. 

 
Based upon this approval of the design, the LPI may issue the permit required for an engineered system.   
 
Because installation and owner maintenance has a significant effect on the  working order of onsite sewage disposal 
systems, including their components, the Division makes no representation or guarantee as to the efficiency and/or 
operation of the system. 
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Should you have any questions, please feel free to contact me at (207) 287-5695, or by fax at (207) 287-4172. 
 

Sincerely, 

 
James A. Jacobsen 

       Project Manager, Webmaster 
       Division of Environmental Health 
       Drinking Water Program 
       Subsurface Wastewater Unit 
http://www.mainepublichealth.gov/cemeteries       e-mail:  
james.jacobsen@maine.gov  

 
 
/jaj 
      
xc:   File 
 Cliff Island Septic System Association via e-mail  
       Jeanie Bourke, L.P.I. via e-mail  
 Mark Hamton, SE via e-mail  
 William Noble, MDEP via e-mail   
 

 

http://www.mainepublichealth.gov/cemeteries




Introduction 
 
The purpose of this document is to describe the basic operation and required 
maintenance procedures of the wastewater collection and disposal facilities and 
familiarize responsible personnel with the individual components.  The material 
contained herein is intended to serve as a guide for the successful operation and 
maintenance of the overall wastewater facilities and not intended for individual pieces of 
equipment.  These should be operated and maintained as recommended by the 
individual component manufacturers. 
 
The wastewater disposal facility was designed utilizing best available technology, 
equipment and materials.  The facility requires proper attention and maintenance to 
assure successful performance of the component parts of the system.  This will require 
monitoring and inspection of system components; periodic maintenance; and data 
collection to assess system performance. 
 
Operation 
 
The subsurface disposal system is designed to capture the solids and dispose of 5,120 
gallons per day of effluent from the Residences of Cliff Island.  Solids are captured in 
the collection system tanks at each home through settling while the liquid effluent 
passes through to the pump station.  When approximately 250 gallons of effluent has 
entered the pump station it is pumped through two 2 inch force mains to the disposal 
field. 
 
Septic Tanks 
 
The septic tank provides the initial treatment of the waste stream generated by the 
facility.  The waste stream passes through the tank which is designed to capture the 
solid material.  Wastewater velocity is slowed to a very low velocity for a period up to 24 
hours to allow for removal of settleable solids.  The solids are collected in each septic 
tank and must be periodically pumped out. 
 
Avoid draining or flushing grease, oils, chemicals, paints solvents or other harmful 
substances into the system.  The use of garbage grinders should be prohibited because 
the additional solids may overload the septic tank before cleaning is scheduled. 
 
It is recommended that a contract be initiated with a private hauler to pump the tank and 
properly dispose of the solids on a regular basis not to exceed every three years. 
 
Pump station 
 
There are two pumps in the pump station and a force main that carry the settled effluent 
to the disposal beds.  The pumps alternate when the sequence selector switch in the 
control panel is set to Alternate.  Having two separate pumps allows for a complete 
shutdown of one system for maintenance and repair. 



 
A control panel is mounted outside the pump station on the exterior panel board.  The 
panel is equipped with a SEQUENCE SELECTOR SWITCH (Alternating relay) HANDS-
OFF-AUTO SWITCH for each pump, lightning arrestor, run lights, elapsed time meters, 
seal leak indicator lights, an alarm horn and silence switch and alarm light.  Under 
normal operation the SEQUENCE SELECTOR SWITH should be set so that the pumps 
run alternately and the HANS-OFF-AUTO switches should be set to AUTO. 
 
The alarm light and horn mounted in the control panel will be activated by float switches 
in the pump station wet-well under two conditions: low water and high water levels.  
Since under normal conditions the pumps will be able to keep up with wastewater flow 
from the buildings the alarms indicate either mechanical or electrical problems. 
 
It is recommended that the pump station be examined on a monthly basis. 
 
Disposal Field 
 
The disposal field contains Eljen In-drain plastic chambers distributed in two beds of 
176 each.  The purpose of the disposal field is to distribute the wastewater over the soil 
surface at a uniform rate to insure proper infiltration.  The wastewater percolates 
through the soil material which filters out the remaining particulate matter.  Bacteria and 
other organisms residing in the soil profile break down this material into substances that 
can be utilized by the organisms during its growth cycle. 
 
To insure that the wastewater is distributed properly, the distribution boxes should be 
checked on an annual basis. 
 
The soils below the system are shallow to bedrock.  To ensure public safety, the area 
below the bed has been covered with wood chips.  This area should be inspected at the 
end of the summer season, August, to ensure there is no breakout of the treated 
effluent.  In the event breakout is occurring additional wood chips should be placed over 
the area.  As the wood chips age additional wood chips may be required. 
 
Maintenance 
 
In order to avoid major problems and minimize down time due to normal wear and tear 
on the system the various components should be inspected periodically and maintained 
as described above and in the attached maintenance schedule.  The elapsed time 
meters in the control panel must be read at least weekly and the reading recorded.  
These records must be made available to the LPI and the Maine Department of Human 
Services upon request. 
 
Monitoring 
 
The following is a description of the monitoring wells and sampling regimen: 



The monitoring wells shall be installed prior to first use of the disposal fields.  The wells 
shall be installed by backhoe or shall be hand dug and the bottom of the wells shall rest 
on bedrock.   They shall be 2 to 4 inches in diameter with a minimum 6 inch slotted 
screen at the base.  At least 12 inches of solid pipe shall project above ground and they 
shall be fitted with screw caps.  The wells shall be located as described in the Mounding 
report.  One well shall be located at the toe of the downslope fill from the northernmost 
disposal field and the second well shall be located 10 feet into the wetland located 
approximately 250 feet downslope from the first well. 
 
Each well shall be sampled once per year in September except for the first samples 
which shall be taken before first use of the system for background purposes.  
Laboratory analysis of the samples shall be for nitrate-nitrogen and fecal coliform. 
 
 
Safety 
 
This manual is not intended to be a substitute for extensive safety training for individuals 
involved with the wastewater disposal system.  It is the responsibility of the owners of 
the Cliff Island system to insure that the personnel working on the disposal system are 
fully qualified to do so and have all safety training necessary to operate in a safe and 
efficient manner.  The individual’s responsibility is to himself.  He must take the 
precautions to insure his own safety at work by following basic safety precautions for 
the work involved. 
 

 
ADDITIONAL CONSIDERATIONS 

 
Grease Steps should be taken in the kitchen to minimize the volume of grease that is 
introduced into the septic system.  It must be introduced only into those drains which 
are connected to the grease trap.  Never introduce grease or wax into drains that do not 
pass through the grease trap. 
 
Floor Wax Stripped floor wax must not be flushed down floor drains or introduced 
directly into the wastewater disposal system.  Floor wax would pass easily through the 
septic tanks in suspension and be introduced to the disposal bed resulting in premature 
system failure.  Floor wax may be discharged through the kitchen drain only where it will 
be subsequently collected in the external grease trap.  As sign stating “Do not dispose 
of wax or grease residue here” should be placed above all drains that do not pass 
through the grease trap. 
 
Degreasers These should not be used since this will put the grease into suspension in 
the water defeating the operation of the grease trap. This would allow grease to be 
transported to the disposal beds resulting in premature system failure. 
 



Plumbing The entire plumbing system must be kept in good repair.  One leaking faucet 
will introduce thousands of gallons of water into the system and may cause premature 
failure of the disposal beds. 
 
Parking The disposal area is not intended to support vehicles on top of the chambers.  
Parking vehicles on the disposal area will cause permanent damage to the area and 
premature failure of the disposal beds.  
 
Septic Tank Additives  Additives are generally not necessary and may be harmful to the 
septic system.  Avoid the introduction of any additives without the direction of the 
system designers. 
 
Cleaners Dilute harsh or strong cleaners prior to disposing into the septic system.  
These cleaners at full strength may kill biologic components of the system.  
 
 
 
 
 
 
 
 
 
















