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DEQ Coordination Memo & Project Information Update
USFS Delivery Order Number: AG-046W-D-16-0075
USFS Contract No. AG-046W-C-12-0003
Tiller Wastewater System Design
A. INTRODUCTION
This memo summarizes the information obtained from direct coordination with DEQ
(Department of Environmental Quality), the FS (United States Forest Service), and
various manufacturers, and the use of engineering principles to provide information to the
FS on upgrading their sewer system for Tiller Ranger Station to change from an NPDES
(National Pollutant Discharge Elimination System) permit to a WPCF (Water Pollution
Control Facility) permit.

B. SEWAGE GENERATION ESTIMATES (See Appendices A thru G)
Sewage generation for the Tiller Ranger Station was determined from the use of three
sources as follows:
1. FS – The use of information supplied by the Forest Service (See Appendix A)
2. DEQ – The use of Table 2, OAR 340-071-0220 (See Appendices B and E)
3. Actual measurements of sewage flow from DMRs (Discharge Monitoring Reports)
The summary of sewage generation totals are as follows:
1. FS --------- 8550 GPD
2. DEQ ------ 8125 GPD
3. DMR*----- 5515 GPD

(See Appendix A)
(See Appendix B & E)
(See Appendix G)

Based on this information and comments from DEQ (See Appendix N), the peak design
flow would be equal to the FS evaluation of peak sewage flows.
Peak Design Flow--------------8550 GPD
*Note that the DMR total is calculated by taking the maximum day from each month and
then taking an average of the maximum days. Three outliers in the months of March and
April were dropped (See Appendix G). These excessive flows were likely due to rainfall
during those months (See Appendix C). The maximum day, excluding outliers, over the
last two years is 8000 GPD.
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C. SITE EVALUATION OF TEST PITS (See Exhibit J & Appendix M)
Test pits have been dug by the Forest Service and evaluated by Douglas County Onsite.
An email from Douglas County Onsite indicates that a reduction in drainfield size is
granted on the condition that an advanced treatment system be implemented (See
Appendix M). Douglas County Onsite has indicated that a full site evaluation letter
would be issued once the primary and replacement drainfields have been staked.
DEQ has confirmed the design flows, therefore, the FS would need to coordinate with
Adkins Engineering to stake out the drainfield locations. Once the drainfield locations
are staked, Adkins Engineering would notify Douglas County Onsite that the drainfields
are staked. After Douglas County Onsite verifies the drainfield areas, they would
complete a test pit evaluation letter.
Initial Evaluation
Based on an initial estimated peak flowrate of 6323 GPD, the length of the drainfield
approved was 2108 LF for primary and replacement drainfields, and the septic tank
requirements were 12,650 gallons.
Updated Evaluation
Since the time of the approval by Douglas County Onsite, further evaluations and
coordination with DEQ have prompted Adkins Engineering to increase the peak design
flow to 8550 GPD (See Appendix N). This changes the drainfield size and requires more
septic tanks. Based on the requirements in the email from Douglas County Onsite, with
an allowed reduction for advanced treatment, the following drainfield length
requirements are recommended:
50 LF per 150 GPD of generated sewage, thus (8550 / 150) x 150 = 2850 LF
See Section H in this report for drainfield sizing, and Section J for septic tank
requirements.

D. RESEARCH RESULTS OF VIABLE SEWAGE SYSTEMS
Douglas County Onsite in conjunction with DEQ have indicated that an advanced
treatment system would be required for this design, due to soils evaluation of the test pits
provided.
Two general types of advanced treatment were researched and considered as follows:
1. Membrane Bioreactors (MBR)
2. Packed Bed Filters (PBF) – Advantex Treatment System (ATS) by Orenco
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1. Membrane Bioreactors (MBR)
A typical MBR system treats wastewater to a tertiary level.
Primary treatment is obtained by passing the wastewater through a Settling Tank, or
Clarifier where anoxic treatment takes place.
Secondary treatment is obtained by pumps relaying the effluent to a bioreactor chamber
where air, or other gasses, are released into the bottom of the chamber to bubble upward
and pass over bacteriological colonies living on a membrane.
Tertiary treatment is obtained by passing the wastewater through an Ultra Filtration
System where the solid byproduct material produced in the bioreactor is removed by
forcing the effluent through a microscopic filter system. At various stages in the system,
activated sludge and effluent are cycled back through the system to help keep the
wastewater at a consistent strength.
The MBR system works very well provided the flow and waste strengths are relatively
constant throughout the year. It works particularly well for large flow systems that
exceed 100,000 GPD where constant mixing can take place. The treatment is of a high
level, and the effluent passes all regulatory standards. However, for a small system such
as the Tiller Ranger Station of only 8,550 GPD and inconsistent flows throughout the
year, the system does not work well. DEQ is in agreement with this assessment.
Furthermore, the cost and maintenance of such a system is much higher than a PBF
system, therefore it was not considered as a viable option for this project.
As another possible option, the final step in MBR treatment, an Ultra Filtration System
(UFS), was considered for use without the bioreactor chamber by placing it at the end of
a series of septic tanks. Such a unit would replace the existing polishing system located
within one of the buildings at the existing STP. Case studies have indicated that it can
filter the water to a standard that is fully acceptable; however, after discussing it with
DEQ, it is not one of the systems that they have preapproved, therefore it would be
subject to additional review and the end result could be denied, therefore the UFS was
discarded as a viable options for treatment on this project.
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2. Packed Bed Filters (PBF) – Advantex Treatment System (ATS) by Orenco
(See Exhibits K & L)
For this project, the PBF would be a secondary treatment process. Orenco offers such
systems in their Advantex Treatment Systems (ATS). In the map exhibits, the AX-100
system is shown, although the configuration also allows for the AX-Max system. For this
analysis, the ATS evaluated would be the AX-100 and the AX-Max system by Orenco.
Note that the AX-Max system can be considered as an alternate bid item for construction
since some contactor may bid the AX-Max system at a lower cost than the AX-100
system.
Primary treatment is obtained by passing the effluent through a series of septic tanks to
allow for solids and anoxic degradation to take place by providing a detention time that is
more than twice the peak daily flow rate. In the final septic tank prior to entering the
PBF chambers, a micro filter removes additional suspended solids that were not removed
from settling.
Secondary treatment works much like a recirculating sand filter, only the media is larger
and there are more voids. The effluent is pumped through a chamber packed with textile
media by low horse power pumps to micro-dose the filtered effluent, allowing for
biological colonies to attach and thrive, treating the wastewater as it passes over the
living organisms attached to the media surface. The system is passively aerobic due to
air being maintained in the media pores, and actively aerobic due to the sprinkling
technique of the effluent being added. Full treatment occurs by filtration and trapping,
adsorption, biological decomposition, and biochemical transformation. A portion of the
activated effluent is cycled back through some of the septic tanks (recirculation tanks) to
help maintain consistency in the BOD strength of the wastewater effluent being
introduced. The pods are fully ventilated with a fan system.
The treated effluent is odorless and ideal for typical subsurface disposal because it does
not form a significant biological clogging mat in soils. More than 90% of BOD 5, TSS,
and VSS are removed and more than 99% of pathogens are removed. Total nitrogen is
significantly removed in the range of 40% to 80%. These systems typically work great
when subsurface disposal is in environmentally sensitive areas where soils are not
acceptable for standard septic tank effluent disposal.
Isolation valves, flushing valves, and hinged lids allow easy access and servicing by a
single operator. Telemetry control uses a dedicated phone line that would ensure system
operation with real-time remote control and monitoring.
Typical ATS systems have been accepted by DEQ on many projects throughout Oregon
where advanced treatment was deemed necessary. There are only a handful of PBF
manufacturers in the United States. Orenco is one of the most common manufacturers
and is fully accepted by the DEQ.
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E. SUMMARY OF SEWAGE SYSTEM TREATMENT OPTIONS
Based on the information outlined in Section D of this report, two types of sewage
treatment were considered: MBR and PBF. From the discussion in Section D-1, it was
determined that the MBR would not be a viable system for this project due to high costs
and inconsistent waste streams.
In researching the PBF, it was found that Orenco offers two viable options for advanced
treatment in their Advantex Treatment Systems (ATS): AX-100 or AX-Max (See Section
F for a comparison of these alternatives). The maps in this report show the AX-100,
however, these can be switched with the AX-Max system. The options and costs
showing the major differences between the two options are as follows:
Option 1 Summary
Advantex Treatment System (ATS) At Mill Hill Pump Station Site
Two Generators Necessary (See Generators at the end of this section.)
(See Exhibits A, C, K, & L and Appendices H, J, & L)
Assumptions
1. Requires approximately 1500 LF of underground pressure pipe.
2. Does not require a bore across the highway.
3. Requires renovations to the Mill Hill Pump Station including pump replacement.
4. Requires (2) generators, one at Mill Hill Pump Station & one at the existing STP site.
5. No significant archaeological issues on north side of river.
6. May require a dosing tank depending on the type of ATS used, AX-100 or AX-Max.
(See Section ‘F’ for discussion).
Option 1 Cost Estimate
Using AX-100 Pods (Appendix H) ----------------------------------------------- $627,363
Using AX-Max Pods (Appendix J) ----------------------------------------------- $657,061
Option 1 – Advantex Treatment System (ATS) at Mill Hill Pump Station Site
(See Exhibits A & C)
This option entails installing an ATS at the existing Mill Hill Pump Station Site.
For this option, the pumping system would be reversed to pump sewage from the south
side of the river to the Mill Hill Pump Station. A pump station with dual grinder pumps
would be provided at the south side of the river by utilizing one of the existing circular
sludge/recirculation tanks that is currently being used by the existing STP. The second
circular tank could be used as a surge tank in the case that a power failure occurs, to
allow for additional flows to be stored. Raw sewage would be collected in gravity lines
as it currently is, however, the sewage would be routed to the new pumping station.
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The grinder pumps and appurtenances in the Mill Hill Pump Station would be removed
and the wetwell would serve as a holding tank for the raw sewage being pump from south
of the river, and for the sewage coming from the Mill Hill Apartments. The gravity
sewer line from the Mill Hill Apartments that currently discharges into the Mill Hill
Pump Station would remain in place and unchanged. The Mill Hill Pump Station
wetwell would be renovated to provide an overflow that discharges to the first of a series
of 8 septic tanks. The final septic tank would discharge effluent to the ATS (AX-100 or
AX-Max). If the AX-100 is used, the effluent would discharge from the treatment pod to
a dosing tank that would pump the effluent to the hydrosplitters to be equally distributed
throughout the drainfield. If the AX-Max is used, the pumps in the treatment pod would
be sized to overcome the TDH required to pump the effluent to the hydrosplitters to be
equally distributed throughout the drainfield. (No dosing tank is necessary for the AXMax ATS.)
While passing through the final septic tank at the Mill Hill Pump Station site, the
combined effluent would pass through a self-cleaning filter prior to being discharged to
the ATS filter pods (Either AX-100 or AX-Max). A portion of the treated effluent from
the ATS filter pods would be returned to the fourth septic tank for recirculation to aid in
maintaining the consistency of the influent wastewater.
There is the possibility that some trees will need to be removed. Without a survey that
identifies the right-of-way line, it is difficult to determine the space available at this site.
But with the available information, it appears the site is sufficient to accommodate the
septic tanks and the ATS.

Option 2 Summary
Advantex Treatment System (ATS) At Existing Sewer Treatment Plant Site
One Generators Necessary at STP site. (See Generators at the end of this section.)
One Generator as Alternative Bid Item at Mill Hill Pump Station Site
(See Exhibits B, D, K, & L and Appendices I, K, & L)
Assumptions
1. Requires approximately 1250 LF of underground pressure pipe.
2. * Requires crossing the highway, either by boring or by trenching.
3. Does not require renovations to the Mill Hill Pump other than pump replacement.
4. Requires one generator at existing STP site (See GENERATORS this section.)
5. One Generator at Mill Hill Pump Station site as Alternate Bid Item.
6. **Costly archaeological issues on south side of river.
7. May require a dosing tank depending on the type of ATS used, AX-100 or AX-Max.
(See Section ‘F’ for discussion).
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* Jack & Bore under the highway could have issues due to limited space for bore pits
to be dug. However, there is a possibility of using Directional Bore which does not
require huge bore pits, but may have issues if the subsurface is rocky. For trenching
across the highway the cost would be similar to boring. Either way, an ODOT
submittal and review would be required for crossing the highway.

** Archaeological Issues.

Option 2 would require more ground disturbance on the
south side of the river where archaeological monitoring would be required at an
estimated $4000 per cubic yard of soil being moved. This has the potential to add
exorbitant costs to this option.
Some of the cost could be avoided by placing the ATS pods above ground, however,
this would require additional pumping to lift the effluent from the septic tanks to the
required height to discharge into the ATS pods.
Another option would be to place the septic tanks above ground with the ATS pods
and bring in fill so that native ground is not disturbed. However, this would raise the
ground elevation by as much as six feet and require suitable fill to be brought in.
Option 2 Cost Estimate (One Generator at Existing STP Site)
Using AX-100 Pods (Appendix I) ------------------------------------------------ $646,310
Using AX-Max Pods (No Generator at Mill Hill Pump Station Site) ------- $717,579
Generator & Pad at Mill Hill Pump Station Site (Alternate Bid Item) ------ $25,000
The ATS costs are very similar and it is possible that some contractors may bid the AXMax system at a lower cost than the AX-100 system. Therefore, the AX-Max can be
offered as an alternative bid item if desired. Details of the various options are as follows:
Option 2 – Advantex Treatment System (ATS) at Existing STP Site
(See Exhibits B & D)
This option entails installing an ATS at the existing STP site.
The Mill Pump Station would continue to be used to pump raw sewage from the Mill Hill
Apartments to the south side of the river through the existing pressure pipe.
Effluent from the Tiller Ranger Station would continue to be collected in gravity pipes as
it currently is and would be combined with effluent from the Mill Hill Apartments and
routed through eight 2000 gallon septic tanks. From the final septic tank, the effluent
would discharge to the ATS.
If the ATS is an AX-100 system, the effluent would gravity flow into a dosing tank to be
pumped through a new pressure pipe, under the river, to the hydrosplitters where it would
be equally distributed throughout the drainfield lines.

DEQ Coordination Memo

March 10, 2017

Adkins Consulting Engineering

If the ATS is an AX-Max system, the pumps within the unit would be sized to overcome
the TDH required to pressurize the hydrosplitters and equally distribute the effluent
throughout the drainfield lines. No dosing tank is required when using the AX-Max.
This option requires crossing the highway with a new pressure pipe, which can be
accomplished by Jack & Bore, Directional Bore, or Trenching. There is likely not
enough room for Jack & Bore. Directional Bore would require consistency in the soil
beneath the road. If there is rock or hard pan, a Directional Bore could get costly due to
the extra time it would take to bust through the rock. Whichever method is used, an
ODOT submittal and approval will be required.

The ATS and septic tank locations at the existing STP site as shown on the provided
maps are preliminary and would likely be rearranged in the design phase. The units do
not need to be set at the same elevation, however, they should be set so that gravity is
utilized to insure flow though the pods. Terracing or embankment is an option when
placing the pods on sloping terrain. In the design phase, more information will be
available and placement will be considered based on coordination with the Forest
Service.
Generators
Generators for Option 1
Two generators are suggested for this option in the case of a power failure. One 50 KW
generator and pad would be required at the existing Mill Hill Pump Station site to operate
the new ATS. The second would be a 100 KW generator to replace the existing
generator at the Sewer Treatment Plant site to accommodate the proposed pump station.
Generators for Option 2
Two generators are suggested for this option in the case of a power failure. One 50 KW
generator and pad is suggested at the Mill Hill Pump Station Site to operate the existing
pump station. The second would be a 100 KW generator to replace the existing generator
at the Sewer Treatment Plant site to accommodate the proposed ATS.
The 50 KW generator and pad at the Mill Hill Pump Station Site can be an alternate bid
item since the existing Mill Hill wetwell is large enough to store some of the waste water
from the Mill Hill Apartments. At peak flow, the Mill Hill Apartments is expected to
produce 3,300 GPD. Approximately 1500 GPD of this flow would be due to the laundry
facility at the site. The exact volume of the Mill Hill wetwell has not been determined,
however, rough estimates indicate it would hold the remaining 1,800 gallons from
domestic waste only. A generator may not be necessary since during a power failure the
laundry facility would likely also be out of service until the power was returned.
Therefore, it is feasible to allow for the 50 KW generator at the Mill Hill Pump Station
Site to be an alternate bid item, or to be considered for adding it in the future.
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Generators & Electrical Concerns (This section supplied by Fluent Engineering.)
Options on South Side of River
Consider combining to a common utility service- This is feasible. The Forest Service
would coordinate with the utility and start a work order for the utility to assess the
connections. From time to time the utility may elect not to combine the services, and
then there will be additional appeals, etc. The result cannot be guaranteed. From an
electrical engineering standpoint, the work is fairly straight-forward with connections and
trenching to connect the facilities along with added distribution and protection
equipment.
The best strategy is to approach the utility not as a combination of services request;
instead, request added load to one service, and a disconnect request to the other. The
added load to one of the services is what would trigger the utility service upgrade and the
disconnect fee should be nominal.
Scope difference - Most of the additional scope is with utility coordination and
distribution, protection, and loading calculations.
Recommendation - Include two separate generators instead of one. This recommendation
is based on:
• The Ranger Station was not originally designed for central plant/generator operation
• Redundancy/reliability of two separate units
• Modifications to the utility and added distribution and connections up-front capital
costs are likely equal or higher than the cost of a separate small water plant generator.
• The utility not complying / unwilling to consolidate services.
• The utility upgrades requires new distribution equipment, location of the equipment
may become problematic / start driving elements of the overall design.
However, having two generators and leaving the two utility services does increase the
cost of operations/maintenance over time.

F. COMPARISON OF ADVANTEX TREATMENT SYSTEMS AX-100 & AX-MAX
The following are two typical Advantex Treatment Systems:
Advantex AX-100 Treatment System (See Exhibit K and Appendix L)
1. Requires (5) AX-100 pods for this project.
2. The dimensions of an AX-100 pod is 8’ wide x 16’ long x 3.5’ deep.
3. All 5 AX-100 pods take up a total of 640 SF of space.
Advantex AX-Max Treatment System (See Exhibit L and Appendix L)
1. Requires (2) AX-Max pods for this project (AX-Max 250-35 & AX-Max 175-28).
2. The dimensions of an AX-Max 250-35 is 7’ wide x 35’ long x 7.6’ deep.
3. The dimensions of an AX-Max 175-28 is 7’ wide x 28’ long x 7.6’ deep.
4. Both AX-Max pods take up a total of 441 SF of space.

DEQ Coordination Memo

March 10, 2017

Adkins Consulting Engineering

The greatest differences between an AX-100 and an AX-Max system is that the AX-Max
is designed to handle higher flows than the AX-100 per module. Because of this, the
AX-100 would require more modules and would therefore take up more space. For this
project the AX-100 would take up more space than the AX-Max.
The next difference is cost. Generally, the AX-Max tends to have a higher material cost
than the AX-100. However, for small flows less than 5,000 GPD, the AX-100 would
tend to have a lower construction cost than the AX-Max; whereas, for large flows more
than 10,000 GPD, the AX-Max would tend to have a lower construction cost than the
AX-100. Since the peak flows for this project are at 8,550 GPD, both options were
presented since some contractors may bid the construction cost for either option, lower or
higher than the other option. If the flows would have been smaller than 5,000 GPD, an
AX-100 system would likely have been suggested. If the flows would have been greater
than 10,000 GPD, an AX-Max system would likely have been suggested.
Overall, there are many considerations in choosing which method to use. If space is a
major factor in design, then the (2) AX-Max modules should be considered since it takes
up less space than the (5) AX-100 modules. If material cost is the major factor, then the
AX-100 should be considered since it has a lower cost than the AX-Max. If construction
labor cost is the major factor, then the AX-Max should be considered since it takes more
labor to install than the AX-100 units.
For this system either option would serve to produce the same quality of effluent, service
contracts would not be significantly different, and both systems would have the same
telemetry for monitoring and control of the treatment system.
One method to construct the best available treatment system possible would be to present
both the AX-100 and AX-Max systems, and allow the Contractors to bid on each, and see
which one comes in lower.
Dosing Requirement of the ATS.
For the AX-100 ATS, a Dosing Tank will be required to pump effluent from the tank to
pressurize the hydrosplitter for equal distribution to the drainfields. The pump that comes
with the system would be placed in one of the septic tanks (used for recirculation) to
recirculate a portion of the treated effluent through the AX-100 pods. From there, the
effluent would flow from the final pod through a 4” outlet pipe by gravity to the dosing
tank.
For the AX-Max ATS, a Dosing Tank will not be required. Orenco has assured that the
pumps within the unit can be upsized to accommodate the necessary TDH to get the
effluent to the hydrosplitters, and on to the drainfield.
Service Contracts
Service contracts for the ATS would be with a private company unrelated to Orenco. The
company Orenco specifically recommended was Dunlap Septic out of Medford. They
have a thorough knowledge of Orenco ATS units and they can also inspect, clean/change
filters, and pump the septic tanks as necessary as part of their service agreement.
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G. WATER POLLUTION CONTROL FACILITY (WPCF)
The sewer improvements for this project would require that Tiller Ranger Station convert
to a WPCF and obtain a permit to implement the changes. Once the desired option for
sewer system improvements has been chosen, and design drawing have been prepared, an
application would be submitted to the DEQ with the design drawings for approval.
Below are the current required fees associated with obtaining a WPCF permit.
DEQ Fees - Initial WPCF Fees
$83 Filing Fee
$100 Surcharge
$3,316 Application Processing Fee
$828 Initial Annual Compliance Determination Fee
$828 Plan Review Fee
DEQ Fees - Future WPCF Fees*
$828 Annual Compliance Determination Fee
(This fee assists in paying for annual regulatory compliance inspections and
paperwork at the DEQ involved in insuring the system is functioning
properly.)
$1,011 WPCF Renewal Fee (Every 10 Years)
(This fee is currently required every 10 years to renew the WPCF permit.
This fee will replace the NPDES fee of $2200 that is required every year.
Furthermore, the WPCF renewal every 10 years will be less stringent than
the NPDES renewal every 5 years.)

*The compliance and renewal fees shown are the most current fees required by
DEQ. Future compliance and renewal fees are subject to change every few years.
When calculating life-cycle costs, this fee will be increased per year based on the
most current consumer price index.

H. DRAINFIELD REQUIREMENTS (See Appendix D)
With the use of advanced treatment, a reduction in drainfield size was granted as follows:
(50 LF) X (8550 GPD) / (150 GPD) = 2850 LF of drainfield required.
Based on the information above, drainfield sizes and areas are as follows:

Initial Drainfield Area:
Replacement Drainfield Area:

REQ’D
LENGTH
2850 LF
2850 LF

REQ’D
AREA
28500 SF
28500 SF

The required area for the drainfields was calculated by multiplying the total drainfield
length by 10 feet since the drainfield lines must be set 10 feet apart.
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The Initial Drainfield Area was laid out ensuring that all lines were10 feet apart, center to
center, and at least 10 feet from property lines, fences, roadways, wooded areas,
waterlines, or miscellaneous structures. These same factors were considered in reserving
an area for a Replacement Drainfield.
The existing waterline locations are based on old design maps and may not necessarily be
located in the positions they are shown. However, based on these maps, the Primary
Drainfield currently does not encroach on the water line, however, for the replacement
drainfield the waterline will be required to be re-routed. In the case that the existing
waterline does encroach on the Primary Drainfield area, a lump sum fee has been added
in the cost estimate to accommodate rerouting of the waterline.

I. DRAINFIELD TYPE CONSIDERATIONS
For this evaluation, three types of drainfield were considered as follows:
Quick-4 (See Exhibit F & Appendix L)
This product is manufactured by Infiltrator and is their Standard Quick-4 Chambered
System. Some of the benefits of using these chambers are that they have a much larger
holding capacity than other drainfield units and are not as likely to clog. They have
proven to have a much longer lifespan than traditional perforated pipe and drain rock
systems. Its long life span is in part because of a unique design of louvers correspond to
the angle of the soil. This permits effluent to leach out of the sidewall while preventing
soil from entering the chamber. (See Exhibit M for a case study.)
EZ Flow (See Exhibit G & Appendix L)
This product is a Geosynthetic aggregate system manufactured by Infiltrator. This type of
drainfield is the preferred choice by contractors because of its easy installation and ability
to change direction in the case of nonviable field conditions such as obstacles in the way.
It also has shown no evidence of failure in systems that have been put in over the past ten
years. Furthermore, this drainfield material and installation cost is much lower than the
other two products mentioned. It has a long life span due to geotextile mesh inside of the
netting keeps soil from entering the bundles, thus avoiding clogging. (See Exhibit N for
DEQ Approval and Installation Guidelines.)
Standard Perforated Pipe & Gravel (See Exhibit H & Appendix L)
This is the standard system of perforated drain pipe and gravel that has been used for
decades. Although it is a reliable system, it does not seem to work as well as the Quick-4
or EZ Flow systems. Furthermore, this drainfield material and installation cost is high.
For close to the same price, the Quick-4 system has a much greater capacity, and for
much less than the same price, the EZ Flow system seems to work better.
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Costs of these drainfield systems, including material and installation, are as follows:
MATERIAL
Quick-4
EZ Flow
Standard

UNIT COST
$38 / FT
$24 / FT
$35 / FT

PROJECT COST
$108,300
$68,400
$99,750

During the design phase of this project, a review of these drainfield types can be made,
and additional information can be provided to compare the different drainfield types and
their longevity. Both the Quick-4 and EZ Flow units are both supplied by Infiltrator
Water Technologies, so the warrantees would be similar. After more thorough research
has been accomplished, one option might be to provide both types in the bid documents
and allow the Contractors to bid on both. However, Contractors overwhelmingly seem to
favor the EZ Flow units for installation.

J. SEPTIC TANK REQUIREMENTS (See Exhibit E & Appendix G)
Jensen Precast Septic Tanks with a 2000 gallon capacity were used for the basis of this
evaluation, however, many other approved septic tanks from various manufacturers are
available. Tanks larger than 2000 gallons may be used, however, larger tanks generally
require special onsite assembly and have greater shipping costs.
The requirement for septic tanks is as follows:
“A septic tank that serves a commercial facility must have a liquid capacity of at least
two times the projected daily sewage flow.” OAR 340-071-0220 (3)(a)(B)
Projected Daily Sewage Flow ------------------ 8,550 GPD
Minimum Liquid Capacity ----------------------17,100 Gallons
Number of 2000 gallon Tanks ------------------ 8
Number of 1200 gallon Tanks ------------------ 1

K. HYDROSPLITTERS (See Exhibit I & Appendix D)
Effluent would be delivered to the drainfields through three 7-port pressurized
hydrosplitters that would equally distribute the wastewater to the drainfield lines. This is
accomplished by properly sizing orifices within each hydrosplitter based on the length of
each drainfield line. In this manner flow is equally distributed throughout the drainfield.
Hydrosplitters would be chosen based on each having 7 discharge ports. The exact
model would be determined when the feed line and the discharge lines have been
properly sized in the design phase. The enclosure that the hydrosplitter sits in shall be a
30” diameter insulated fiberglass enclosure, Orenco Model No. HSRR 30-24.
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L. PROJECT PHASING
The most efficient way to provide phasing would be to construct portions of the proposed
system that can be utilized in conjunction with the existing STP. Based on the costs of
the options addressed in this report, three or four construction phases would be necessary
to meet the $250,000 limits for each construction phase. One possible phasing schedule
could be as follows:
Phase 1 – Construct the drainfield, then transfer the lines to pump the STP
effluent to the new drainfield. This would have to be DEQ approved at the
design stage. Before agreeing to this, DEQ would like to see the specifics in
design for this phase. However, the existing STP currently provides effluent
that is to a standard that is equal to or exceeds the requirements for onsite.
Phase 2 – Install septic tanks and transfer STP effluent to pass through the septic system.
Phase 3 – Install the ATS units and transfer all raw sewage through the new system.
Phase 4 – Demolish the existing STP.
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M. CONCLUSION
This is a preliminary analysis to help the Forest Service to decide on specific options in
replacing the existing sewage treatment system. Materials, locations, costs, and
calculations are subject to change as the design proceeds.
Once an option is chosen, Life-Cycle Cost Analysis will be submitted.
Both of the options specified would be adequate and sufficient to meet the requirements
for conveying the wastewater for subsurface disposal, and any of the drainfield types
would be sufficient, and both ATS units will effectively treat the wastewater.
Below is a summary of the options presented in this report.
Location
Option 1 – ATS and Septic Tanks at Existing Mill Hill Pump Station Site.
- Does not require crossing the highway.
- Minimal Archaeological Excavating & Monitoring.
Option 2 – ATS and Septic Tanks at Existing STP Site.
- Requires crossing the highway by bore or trenching.
- Costly Archaeological Excavating & Monitoring.
Drainfield Type
Quick-4 Infiltrator Chambers
EZ Flow Geosynthetic Units
ATS Type
AX-100 System (Requires Dosing Tank)
AX-Max System (Does Not Require Dosing Tank)
Based on conversations with the Forest Service, Orenco representatives, Contractors, and
general research, the suggested options are as follows:
Option 1 – ATS and Septic Tanks at Existing Mill Hill Pump Station Site
EZ Flow Geosynthetic Units
AX-Max System (Does Not Require Dosing Tank)
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Exhibit C
PR GENERATOR
EX PRESSURE PIPE TO
REMAIN, REVERSE FLOW

EX GRAVITY SEWER LINE
FROM MILL HILL
APARTMENTS TO REMAIN

UPGRADE PANEL
AS NECESSARY

PR FROST-FREE
WATER HYDRANT

PR (5) AX-100
ATS MODULES
PR 1500 GALLON DOSING
TANK (NOT NECESSARY
FOR AX-MAX SYSTEM)

EX MILL HILL PUMP
STATION. REMOVE
GRINDER PUMPS &
RENOVATE TO BE
HOLDING TANK

AX-100
AX-100

ATS TELEMETRY & REMOTE
CONTROL PANEL (REQUIRES
PHONE LINE)

AX-100

PR (8) 2000 GALLON
SEPTIC TANKS

AX-100
AX-100
PR PRESSURE PIPE
TO HYDROSPLITTERS
& DRAINFIELD

PR RECIRCULATION
LINE

OPTION 1 - MILL HILL PUMP STATION SITE

EX PRESSURE PIPE
TO MILL HILL PUMP
STATION (REVERSE
FLOW)

CONNECT TO EX
PRESSURE PIPE

REPLACEMENT OF
EXISTING
GENERATOR

CUT, CAP &
ABANDON EX
PRESSURE PIPE
TO MANHOLE

EX SLUDGE TANK TO BE
RENOVATED TO A
GRINDER PUMP STATION

EX SLUDGE TANK TO BE
RENOVATED TO A SURGE TANK
PR GRAVITY SEWER PIPE
FROM TILLER SITES

LEGEND
EX = EXISTING
PR = PROPOSED
ATS = ADVANTEX TREATMENT SYSTEM
STP = SEWAGE TREATMENT PLANT
WTP = WATER TREATMENT PLANT

EX WTP TO
REMAIN

EX STP TO BE
DEMOLISHED

OPTION 1 - EXISTING SEWER PLANT SITE
NOTE: LAYOUTS ARE
SCHEMATICAL AND WILL BE
CHANGED AT THE FINAL
DESIGN BASED ON FOREST
SERVICE COMMENTS AND
SURVEY RESULTS.

OPTION 1
LOCALIZED SITE PLAN
ADVANTEX TREATMENT SYSTEM
AT MILL HILL PUMP STATION SITE
(SEE EXHIBIT A)
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The Quick4® Standard Chamber
Quick4® Series

Quick4 Standard
with MultiPort EndCap

The Quick4® Standard Chamber fits in a 36” wide trench
and is ideal for curved or straight systems. It features the
patent-pending Contour Swivel Connection™ which permits
turns up to 15°, right or left. The MultiPort™ endcap allows
multiple piping options and eliminates pipe fittings. The
chamber’s four-foot length provides optimal installation
flexibility.

Chamber Benefits:
• Advanced contouring connections swivel up to 15°,
right or left
• Latching mechanism allows for quick installation
• Four-foot chambers are easy to handle and install
• The Quick4 Standard Chamber supports wheel loads of
16,000 lbs/axle with only 12” of cover
• Certified by the International Association
of Plumbing and Mechanical Officials (IAPMO)

MultiPort Endcap Benefits:
• 	Tear-out seals on inlet ports provide a tight fit to the pipe
• Eight molded-in inlets/outlets allow
for maximum piping flexibility
• Eliminates pipe fittings
• Fits on either end of the Quick4 Standard Chamber

APPROVED in _____________________________________________

Quick4® Series
Because installations are faster with Quick4
chambers, you save on heavy equipment
operation and labor.
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Quick4® Series

Quick4 Standard Chamber ________________________________________________________________________________________

12"

12"

16"

16"

34"

48"
48"
(EFFECTIVE LENGTH)
(EFFECTIVE LENGTH)

34"

MultiPort EndCap ________________________________________________________________________________________________
16"

8"

34"

16"

8"

34"

FRONT VIEW

		 SIDE VIEW

15" INLET
15"END*
INLET END*
(EFFECTIVE
LENGTH)
(EFFECTIVE
LENGTH)

Typical Trench View ____________________________________
NATIVE BACKFILL

TOPSOIL

COVER BY
DESIGN
12"

12"

34"

(36" WIDE TRENCH)

16"

SPACING PER CODE

8" INVERT

34"

Quick4® 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

43 gal (163 L)

Invert Height

8” (203 mm)

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

TOP VIEW

INFILTRATOR WATER TECHNOLOGIES, LLC (“INFILTRATOR”)
Infiltrator Water Technologies, LLC STANDARD LIMITED Drainfield WARRANTY
(a) The structural integrity of each chamber, endcap, EZflow expanded polystyrene and/or other
8"
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;34"
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.

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.
© 2016 Infiltrator Water Technologies, LLC. All rights reserved. Printed in U.S.A.

Q25 0816

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

EZflow by Infiltrator is an environmentally friendly
replacement to traditional stone and pipe drainfields using
an engineered geosynthetic aggregate modular design.
The EZflow system is designed to improve infiltration
performance by eliminating the fines associated with
crushed stone, and reducing compaction and embedment
associated with stone. Preassembled units include a 3” or
4” perforated pipe surrounded by aggregate and held in
place with a durable high-strength netting. This product
comes in easy-to-contour 5’ and 10’ lengths and in
diameters of 7, 8, 9, 10, 12, 13, or 14 inches.

Lightweight expanded polystyrene

construction offers structural integrity and
resists compaction. Engineered
flow-channels increase void space
creating improved water flow
and greater storage.

Compared with stone and pipe,
benefits include:
• Always clean and free of fines
• Bundles are quick to install, saving costs on heavy
machinery and labor
• Modular construction allows configurations to match
trench dimensions for most system shapes and sizes
• Engineered for optimal storage and absorption efficiencies
• Ability to contour along sloped sites and around trees or
landscaping
• Lightweight system is perfect for repairs and tight job sites
• Easily hand-carried into position reducing time and labor
• 5’ or 10’ lengths with simple snap, internal couplers
• Easier cleanup at the job site with the elimination of stone
• Manufactured from recycled materials rather than a mined
natural resource
• A wide variety of diameters and configurations to meet any
installation professional’s needs
• Approved in many jurisdictions with an increased efficiency
rating, reducing drainfield size
• Backed by the leader in the onsite wastewater industry

Exhibit G

ADKINS

Exhibit I

Orenco

®

Technical Data Sheet

Hydrosplitters
Applications

General

Orenco® Hydrosplitters are used when dosing screened effluent by
pump or siphon to achieve proper distribution of flow to each lateral,
regardless of length, in gravity drainfields.

Orenco Hydrosplitters are fabricated with PVC components. Each hydrosplitter is designed to meet specific needs of a particular drainfield.
Order PVC enclosure and fiberglass lid separately.

Standard Models
PVC enclosure

Hydrosplitters are built to specification.

Product Code Diagrams
-

HSA

-

Transport line adapter

Discharge connection diameter, in. (mm):
05 = ½ (15)
10 = 1 (25)
Discharge connections installed:
02 = 2 connections
03 = 3 connections
04 = 4 connections
05 = 5 connections
06 = 6 connections
07 = 7 connections
08 = 8 connections

Top View (shown with PVC enclosure)

Flex hose

Mainfold size, in. (mm):
100 = 1 (25)
125 = 1¼ (32)
150 = 1½ (40)
200 = 2 (50)

Drainfield adapter

PVC union (houses flow control orifices)

Hydrosplitter assembly

HSRR
Side View

Enclosure height:
12 = 12-in. (305-mm)
18 = 18-in. (457-mm)
24 = 24-in. (610-mm)
Enclosure diameter:
24 = 24-in. (600-mm) for 1-in. and 1¼-in.
(25-mm and 32-mm) manifolds, 2-6 outlets
30 = 30-in. (750-mm) for 1½-in. and 2-in.
(40-mm and 50-mm) manifolds, 7-10 outlets
Hydrosplitter enclosure

Materials of Construction

Specifications
Component

Sizes available, nominal in.

PVC fittings

PVC Sch. 40

PVC fittings

½

¾

1

1¼

1½

2

3

4

Unions

PVC Sch. 80

Unions

½

¾

1

1¼

1½

2

3

4

Flexible hose

PVC

Flexible hose

½

¾

1

1¼

n/a

2

n/a

n/a

Flow controllers

PVC Sch. 80, 1/8-inch thick (3mm)

Flow controllers

½

¾

1

1¼

1½

2

3

4

Orenco Systems® Inc. , 814 Airway Ave., Sutherlin, OR 97479 USA • 800-348-9843 • 541-459-4449 • www.orenco.com

NTD-DFA-HS-1
Rev. 1.1, © 09/14
Page 1 of 1
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PROJECT CASE STUDY: ONSITE CHALLENGES
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Innovative and effective wastewater treatment design is key to commercial development project.
Innovative and effective wastewater treatment design is key to commercial development project.
Developers of the Delux Business Center in St.
Augusta, Minn., were at risk of canceling the project
because of space constraints, a high water table, and
poor soils, all of which made the design of a wastewater
treatment system for the project a huge challenge. The
situation was amplified by the need to treat highstrength waste from a 125-seat restaurant, a sandwich
shop, and a pizza delivery store slated to open in the
development. A liquor store and three office-type
commercial units also needed to be included as part of
the system design. After cutting some retail space to get
closer to meeting local regulations, developers turned to
the wastewater system designers at Watab Inc. to find a
solution that would keep the project in play.

Project
Delux Business Center onsite
wastewater treatment system, St.
Augusta, Minn.
Designer
Watab Inc., St. Joseph, Minn.
Product application
Pre-treatment and an engineered
drainfield enable an onsite treatment
system to handle high-strength
wastewater in area with poor soils and
high water table.

St. Augusta is an area that is developing rapidly. Businesses want to come here and developers
are challenged to find suitable sites for sewage treatment. This is partly because of the draining
of a 600-acre area in the 1970s in an effort to lower the water table. While the area is still largely
agricultural and residential, some commercial lots were established on Highway 15, and a few
small businesses were developed prior to the Delux project getting underway. The need for sand
fill and a small potential area for the system made most traditional options for onsite wastewater
treatment impractical.
System design
Stearns County regulations do not permit downsizing or reducing the separation from the water
table for performance-based wastewater treatment systems, so the decision to pre-treat the
effluent was aimed at reducing the waste strength. This decision hinged on the fact that there was
no other space for a new absorption bed should the performance of the original bed become
compromised. The wastewater treatment system, the largest of its type in Stearns County, has a
combined design flow of 5,617 gallons per day, which is 25 percent greater than Stearns County
requirements.
The system includes a 5,000-gallon grease interceptor tank, a 6,100-gallon septic tank, a 7,700gallon duplex timed-dosing tank, a 9,100-gallon pre-treatment tank, a 2,000-gallon triplex
demand-dosing tank, and a three-zone drainfield. A Bio-Microbics High-Strength FAST 9.0
aerobic treatment unit (ATU) and the precast concrete tanks manufactured by Wieser Concrete
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are integral parts of the system, providing primary treatment of the wastewater from all of the
facility’s tenants. Because of the high-strength waste from the restaurant, the grease interceptor
tank is also key to system performance.
Since existing soils could not provide the necessary separation from the water table to ensure
treatment, the drainfield had to be built at least 36 inches above the existing grade. Prior to
construction, 3 feet of highly organic topsoil was removed from a 12,777-square-foot area and
replaced with clean sand. An additional 3 feet of sand placed above grade created a mound
system, which provides separation between the water table and the distribution system.

To construct the drainfield, 3 feet of highly organic topsoil was removed from a 12,777-squarefoot area and replaced with clean sand. An additional 3 feet of sand placed above grade created
a mound system, which provides separation between the water table and the distribution system.

The installed drainfield includes a total of 468 Infiltrator Quick4 Standard chambers in three
1,872-square-foot drainfield zones, each with 156 chambers. The chambers are set 65 inches on
center. A pressure distribution system using 1.5-inch lines was incorporated to provide even
distribution to the drainfield. Individual shut-off valves and flush valves were also used. Ease of
installation, exceptional strength, optimal installation flexibility, contouring capability, and
multiple piping options are key features of the Quick4 chambers.
Overall, system excavation and installation was a challenge because the large tanks had to be
installed below the water table. In addition, with less than 3 feet of cover, the tanks were
insulated by installing two, 1.5-inch layers of Styrofoam sheets. The building sewer pipes also
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required insulation where they run under the parking lot to prevent freezing during the cold
Minnesota winters.
Operation and maintenance
Wastewater from the restaurants’ kitchens is routed by a 4-inch, schedule 40 PVC pipe sewer
line to the 5,000-gallon grease interceptor tank, where it then flows to the 6,100-gallon septic
tank. All other wastewater from the facility, including three public restrooms, travels directly
through a 6-inch, schedule 40 PVC pipe to the 6,100-gallon septic tank.
From the septic tank, effluent flows through a 4-inch line to a 7,700-gallon, duplex timed-dosing
tank, which delivers measured flows of 400 gallons per cycle to the High-Strength FAST 9.0
ATU in the 9,100-gallon pre-treatment tank through two, 2-inch pipes. An ATU system was
selected for pre-treatment because fats, oils, and grease were a potential problem, in addition to
high biochemical oxygen demand.
Pre-treated effluent from the ATU flows via gravity through a 4-inch pipe to a 2,000-gallon
triplex demand-dosing tank. Installing three pumps instead of two allowed use of smaller, more
economical pumps, as well as more management options. Each pump in the tank is connected by
a 2-inch line to one of three drainfield zones, allowing redundancy and the ability to control use
of specific areas of the drainfield. Each trench has a shut-off valve at the manifold and flush
valves at each end to control resting cycles and the potential for winter freezing.
The ATU system is designed to prevent biomat development and the drainfield’s three zones
provide the ability for rest and recovery. The combination of the ATU and the Infiltrator
chamber system enabled design of an effective system on a site with extremely limited space.
The system is up and running with an operation plan that includes monitoring flows and
adjusting zones and timer settings accordingly. Initially, drainfield zones will be switched on a
quarterly basis. Once the center has been in operation long enough to establish usage patterns,
the schedule for drainfield recovery may be adjusted. Wastewater will also be tested on a
periodic basis to ensure that adequate treatment is being achieved.
Dennis F. Hallahan, P.E., technical director, Infiltrator Systems, Inc., is responsible for
government relations and technology transfer between Infiltrator Systems and the regulatory and
design communities. He can be contacted at 800-221-4436
or dhallahan@infiltratorsystems.net. Tim Haeg, owner/designer, Watab Inc., started the septic
system design, inspection, and environmental consulting company and also participates in rule
revision and industry training development processes through the Minnesota Pollution Control
Agency. He can be contacted at 320-363-1300 or tim@watab.net.
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Appendix A
TILLER RANGER STATION
Estimated Peak Daily Sewage Flows
(Based on U.S. Forest Service Evaluation)
Low Season (Winter) Average
TYPE
Single Family Home

USE
(GPD)

UNIT

USERS
(No.)

TOTAL
(GPD)

125
75
50
50
50
25

Person
Person
Wash
Person
Person
Person

10
0
0
0
0
21
Total Demand =

1250
0
0
0
0
525
1775

USE
(GPD)

UNIT

USERS
(No.)

TOTAL
(GPD)

125
75
50
50
50
25

Person
Person
Wash
Person
Person
Person

20
15
4
1
25
25
Total Demand =

2500
1125
200
50
1250
625
5750

USE
(GPD)

UNIT

USERS
(No.)

TOTAL
(GPD)

125
75
50
50
50
25

Person
Person
Wash
Person
Person
Person

30
24
8
2
35
30
Total Demand =

3750
1800
400
100
1750
750
8550

High Season (Summer) Average
TYPE
Single Family Home

Peak High Season Full Occupancy
TYPE
Single Family Home
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Tiller Ranger Station
DEQ SEWAGE FLOW ESTIMATES
DEQ
Table 2
UNIT
DESCRIPITION

TOTAL
FLOWS UNITS FLOWS
(GPD) (EACH) (GPD)

Boarding Houses (1 Bedroom)

150

2

300

Boarding Houses (Crew House - Non-residential)

10

35

350

Single Family Dwellings (2 Bedrooms)

300

3

900

Single Family Dwellings (3 Bedrooms)

375

7

2625

Mill Hill Apartments (2 Bedrooms)

300

6

1800

Mill Hill Laundry (3 Washing Machines)

500

3

1500

Travel Trailers (Full Hookups)

100

2

200

Office Workers (Per Employee, One Shift)

15

30

450
8125

DEQ = Department of Environmental Quality
NOTES
1. DEQ flow totals were obtained from the Water Quality Division, Table 2, OAR 340-071-0220.
2. Flow calculations assume full occupancy during the months of June, July, August, and September.
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GRAPHS OF SEWAGE FLOWS VS RAINFALL
6000

0.40

0.35

5000

0.25

3000

0.20

0.15

2000

(Inch)

(Gallons/Day)

0.30

4000

0.10
1000

0.05

0

0.00
1

2

3

4

5

6

7

8

9

10

11

12

Month - 2014
Rainfall

6000

0.60

5000

0.50

4000

0.40

3000

0.30

2000

0.20

1000

0.10

0

(Inch)

(Gallons/Day)

Sewage Flow

0.00
1

2

3

4

5

6

7

8

9

10

11

12

Month - 2015
Sewage Flow

Rainfall

2500

0.30

0.25
0.20
1500

0.15

1000

0.10

(Inch)

(Gallons/Day)

2000

0.05
500
0.00
0

-0.05
1

2

3

4

5

6

7

8

9

10

11

12

Month - 2016
Sewage Flow

Rainfall

Appendix C

Appendix D
Tiller Ranger Station
DRAINFIELD SIZING CALCULATIONS
Peak Flow Estimate =
Required Drainfield Length =
Replacement Drainfield Area =

8550 GPD
2850 LF Minimum
28500 SF Minimum

Notes
1. Required drainfield length is 50 LF per 150 GPD of peak wastewater flow.
2. Area for replacement drainfield was the length times 10 feet.
3. Drainfield line locations are assumed based on an estimation of contours.
4. The drainfield will require one hydrosplitters with 8 ports.
5. The hydrosplitter will be placed in an insulated 30 diameter enclosure.
6. The hydrosplitter is based on Orenco standard models with a 2" manifold
and 1" discarge lines, Product No. HAS-200-08-10.
7. Enclosures for hydrosplitters shall be insulated 30" diameter fiberglass,
Product No. HSRR-30-24.
8. See Exhibit I for hydrosplitter Technical Data Sheet.

Hydrosplitter

Drainfield
Line Lengths
(feet)
1
340
2
345
3
350
4
355
5
360
6
365
7
370
8
365
9
2850

8 Lines (1 thru 8)
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Appendix E
Department of Environmental Quality

Water Quality Division
TABLE 2
OAR 340-071-0220

QUANTITIES OF SEWAGE FLOWS
Column 1
Type of Establishment

Gallons Per Day

Airports
Bathhouses and swimming pools
Campground with central comfort stations
With flush toilets, no showers
Camps: (4
Construction camps — semi-permanent
Persons per
Campsite, where Day camps — no meals served
Applicable)
Resort camps (night and day) with limited plumbing
Luxury camps
Churches
Country clubs
Country clubs
Boarding houses
Boarding houses – additional for non-residential boarders
Rooming houses
Dwellings:
Condominiums, Multiple family dwellings — including
apartments
Single family dwellings
Single family dwellings — with more than 2 bedrooms
Factories (exclusive of industrial wastes — with shower facilities)
Factories (exclusive of industrial wastes — without shower facilities)
Hospitals
Hotels with private baths
Hotels without private baths
Institutions other than hospitals
Laundries — self-service
Mobile home parks
Motels — with bath, toilet, and kitchen wastes
Motels — without kitchens
Picnic Parks — toilet wastes only
Picnic Parks — with bathhouses, showers, and flush toilets
Restaurants
Restaurants — single-service
Restaurants — with bars and/or lounges
Boarding
Day — without gyms, cafeterias, or showers
Schools:
Day — with gyms, cafeterias and showers
Day — with cafeteria, but without gyms or showers
Service Stations
Swimming pools and bathhouses

300
75
35
15
250
120
100
125
500
250
100
80
5
10
40
2
50
100
15
25
20
10
10

(not exceeding 2 bedrooms)
(for third & each succeeding bedroom)
(per person per shift)
(per person per shift)
(per bed space)
(per room)
(per room)
(per bed space)
(per machine)
(per space)
(per bedroom)
(per bedroom)
(per picnicker)
(per picnicker)
(per seat)
(per customer)
(per seat)
(per person)
(per person)
(per person)
(per person)
(per vehicle served)
(per person)

450*
450
300
150
2500
600
500
1250
2500
750
500
400
150
300
800
300
1000
3000
450
750
600
500
300

Movie
Drive-In
Travel trailer parks — without individual water and sewer hookups
Travel trailer parks — with individual water and sewer hookups
Construction — as semi-permanent camps
Workers:
Day — at schools and offices

5
20
50
100
50
15

(per seat)
(per car space)
(per space)
(per space)
(per person)
(per shift)

300
1000
300
500
1000
150

Theaters:

5
10
35
25
50
15
50
100
5
100
25
150
10
80

(per passenger)
(per person)
(per person)
(per person)
(per person)
(per person)
(per person)
(per person)
(per seat)
(per resident member)
(per non-resident member present)
(per bedroom)
(per person)
(per person)

Column 2
Minimum Gallons
Per Establishment
Per Day

300 (per unit)

150
300
700
500
1000
300
1000
2000
150
2000
—
600
—
500
900

* Except as otherwise provided in these rules.
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OAR ch. 340, div. 071 (03-01-05)

Appendix F

Tiller Ranger Station

U.S. FOREST SERVICE SITE INFORMATION

Appendix F

Appendix G
SEWAGE FLOWS FROM DMRs (GPD)
Tiller Ranger Station
ACE Project No. 3065-06
DMR's (Discharge Monitoring Reports)
PER MONTH
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
31
28
31
30
31
30
31
31
30
2014 DAYS
TOT 136000 142800 124800 100000 99200 136400 112400 143200 119200
MIN
2400
1200
1200
1600
1600
1600
1200
800
400
MAX 10000
18400
11200
5200
5600
7200
6400
7600
10000
AVG
4387
5100
4026
3333
3200
4547
3626
4619
3973
31
28
31
30
30
30
31
31
30
2015 DAYS
TOT 70400
94600
66800
64900
65200 104600 156300 118800 138800
MIN
400
800
800
500
400
1600
2800
1600
3200
MAX
5600
16400
6000
5600
6000
5200
7600
6800
8000
AVG
2271
3379
2155
2163
2173
3487
5042
3832
4627
30
29
31
30
31
30
31
31
30
2016 DAYS
TOT 14800
29200
46000
30000
57400
63400
65600
60200
56000
MIN
400
400
400
400
400
800
800
800
400
MAX
1600
2800
4800
2800
6400
3200
3600
4000
3200
AVG
493
1007
1484
1000
1852
2113
2116
1942
1867

Appendix G

TOTAL HISTORY
DAYS= 1000
TOTAL= 3044000
MINIMUM DAY=
400
MAXIMUM DAY = 10000
AVERAGE DAY= 3044
AVG MONTHLY MIN DAY= 1070
AVG MONTHLY MAX DAY= 5515
HIGHEST YEAR AVG= 10000

OCT
31
131400
1600
10000
4239
31
137600
2000
6400
4439

NOV
30
124400
1600
8800
4147
30
88400
400
6800
2947

Maximum Day Outliers Removed

SUMMARY: SEWAGE FLOWS & SEPTIC TANKS
MIN.
FLOW SEPTIC
(GPD) (GAL)
Tiller Ranger Site Sewage Flow = 5250
10500
Mill Hill Apartments Sewage Flow = 3300
6600
Total Peak Design Sewage Flow = 8550
17100

DEC
30
92800
400
8400
3093
30
52400
400
6400
1747

PER
YEAR
364
1462600
400
10000
4018
363
1158800
400
8000
3192
273
422600
400
6400
1548

Appendix H
Cost Estimate
Tiller Ranger Station
Option 1: Advantex Treatment System at Mill Hill Pump Station Site
AX-100
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

DESCRIPTION
2000 Gal. Septic Tank w/ Risers
1500 Gal. Dosing Tank w/ Pumps & Risers
AX-100 Treatment Pods
AX-100 - PF 7510 Dual Pumping System
AX-100 - RNE Pump
AX-100 - Ventilation Assembly
AX-100 - Float Assembly
AX-100 - Piping, Fittings, Glue, etc.
AX-100 - Ancillary Equipment (Telemetry & Meter)
AX-100 - Commissioning & Operator Training
AX-100 - Shipping & Delivery (12% of Materials)
AX-100 - Estimated Construction (70% of Materials)
Hydrosplitter w/ 8 Ports & Vault (Complete-In-Place)
Drainfield - EZ Flow Units (Complete-In-Place)
Trenching - Hydrosplitter to Drainfield
Trenching - Pressure Sewer
Rerouting of Existing Water Line
No Bore Across Highway
Archaeological Monitoring
Renovations to the Mill Hill Pump Station
Service Contracts for AX-100 Units (Per Year)
Electrical - New Service & Transformer Connection
Electrical - Infrastructure Including (2) Generators
Demolition & Disposal of Existing STP Components
Fill STP Chambers with Aggregate
Surface Restoration of Demolished STP

UNIT
EA
EA
EA
LS
LS
LS
LS
LS
LS
LS
LS
LS
EA
LF
LF
LF
LS
LS
CY
LS
LS
LS
LS
LS
CY
LS

QTY
8
1
5
2
1
1
1
1
1
1
1
1
1
2850
550
1500
1
1
4
1
1
1
1
1
200
1

AMT
TOTAL
$4,400
$35,200
$7,860
$7,860
$17,050 $85,250
$3,800
$7,600
$1,500
$1,500
$2,450
$2,450
$200
$200
$750
$750
$18,090 $18,090
$3,300
$3,300
$19,068 $19,068
$111,230 $111,230
$1,200
$1,200
$24
$68,400
$25
$13,750
$44
$66,000
$2,000
$2,000
$0
$0
$4,000
$16,000
$4,000
$4,000
$2,500
$2,500
$25,000 $25,000
$118,815 $118,815
$10,000 $10,000
$30
$6,000
$1,200
$1,200
$627,363

NOTES
1. Estimated drainfield costs are based on EZ Flow Geosythetic Aggregate.
2. Costs for the Advantex Treatment Systems were estimated at the high end by the manufacturer.
3. Mobilization was not included in this cost estimate.
4. Service contracts are based on estimates provided by Dunlap Septic.
5. Engineering design services for Fluent Engineering or Adkins Engineering are not included.
6. Archaeological monitoring is estimated based on excavation at the STP site.
7. Item 20, includes pumping & cleaning the existing wetwell.
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Appendix I
Cost Estimate
Tiller Ranger Station
Option 2: Advantex Treatment System at Existing STP Site
AX-100
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

DESCRIPTION
2000 Gal. Septic Tank w/ Risers
1200 Gal. Septic Tank w/ Risers
1500 Gal. Pumping/Dosing Tank w/ Pumps & Risers
AX-100 Treatment Pods
AX-100 - PF 7510 Dual Pumping System
AX-100 - RNE Pump
AX-100 - Ventilation Assembly
AX-100 - Float Assembly
AX-100 - Piping, Fittings, Glue, etc.
AX-100 - Ancillary Equipment (Telemetry & Meter)
AX-100 - Commissioning & Operator Training
AX-100 - Shipping & Delivery (12% of Materials)
AX-100 - Estimated Construction (70% of Materials)
Hydrosplitter w/ 8 Ports & Vault (Complete-In-Place)
Drainfield - EZ Flow Units (Complete-In-Place)
Trenching - Hydrosplitter to Drainfield
Trenching - Pressure Sewer
Rerouting of Existing Water Line
Bore or Trench Across Highway
Archaeological Monitoring
Service Contracts for AX-100 Units (Per Year)
Electrical - New Service & Transformer Connection
Electrical - Infrastructure Including (1) Generators
Demolition & Disposal of Existing STP Components
Fill STP Chambers & Wetwells with Aggregate
Surface Restoration of Demolished STP

UNIT
EA
EA
EA
EA
LS
LS
LS
LS
LS
LS
LS
LS
LS
EA
LF
LF
LF
LS
LS
CY
LS
LS
LS
LS
CY
LS

QTY
8
1
1
5
2
1
1
1
1
1
1
1
1
1
2850
550
1250
1
1
15
1
1
1
1
270
1

AMT
TOTAL
$4,400
$35,200
$3,400
$3,400
$7,860
$7,860
$17,050 $85,250
$3,800
$7,600
$1,500
$1,500
$2,450
$2,450
$200
$200
$750
$750
$18,090 $18,090
$3,300
$3,300
$19,476 $19,476
$113,610 $113,610
$1,200
$1,200
$24
$68,400
$25
$13,750
$44
$55,000
$2,000
$2,000
$25,000 $25,000
$4,000
$60,000
$2,500
$2,500
$25,000 $25,000
$75,474 $75,474
$10,000 $10,000
$30
$8,100
$1,200
$1,200
$646,310

NOTES
1. Estimated drainfield costs are based on EZ Flow Geosythetic Aggregate.
2. Costs for the Advantex Treatment Systems were estimated at the high end by the manufacturer.
3. Mobilization was not included in this cost estimate.
4. Service contracts are based on estimates provided by Dunlap Septic.
5. Engineering design services for Fluent Engineering or Adkins Engineering are not included.
6. Archaeological monitoring is estimated based on excavation at the STP site.
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Appendix J
Cost Estimate
Tiller Ranger Station
Option 1: Advantex Treatment System at Mill Hill Pump Station Site
AX-MAX
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

DESCRIPTION
2000 Gal. Septic Tank w/ Risers
AX-MAX 250-35 - Treatment Pod
AX-MAX 250-35 - Anti-Floatation Flange
AX-MAX 175-28 - Treatment Pod
AX-MAX 175-28 - Anti-Floatation Flange
AX-MAX - PF 7515 D Pumping System
AX-MAX - PF 7515 DA Pumping System
AX-MAX - RNE Pump
AX-MAX - Ventilation Assembly
AX-MAX - Float Assembly
AX-MAX - Piping, Fittings, Glue, etc.
AX-MAX - Ancillary Equipment (Telemetry & Meter)
AX-MAX - Commissioning & Operator Training
AX-MAX - Shipping & Delivery (12% of Materials)
AX-MAX - Estimated Construction (40% of Materials)
Hydrosplitter w/ 8 Ports & Vault (Complete-In-Place)
Drainfield - EZ Flow Units (Complete-In-Place)
Trenching - Hydrosplitter to Drainfield
Trenching - Pressure Sewer
Rerouting of Existing Water Line
No Bore Across Highway
Archaeological Monitoring
Renovations to Mill Hill Pump Station
Service Contracts for AX-MAX Units (Per Year)
Electrical - New Service & Transformer Connection
Electrical - Infrastructure Including (2) Generators
Demolition & Disposal of Existing STP Components
Fill STP Wetwells with Aggregate
Surface Restoration of Demolished STP

UNIT
EA
EA
EA
EA
EA
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
EA
LF
LF
LF
LS
LS
CY
LS
LS
LS
LS
LS
CY
LS

QTY
8
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2850
550
1500
1
1
4
1
1
1
1
1
200
1

AMT
TOTAL
$4,400
$35,200
$67,600 $67,600
$11,700 $11,700
$59,400 $59,400
$7,800
$7,800
$4,200
$4,200
$3,800
$3,800
$1,500
$1,500
$2,210
$2,210
$200
$200
$300
$300
$15,890 $15,890
$3,300
$3,300
$25,176 $25,176
$83,920 $83,920
$1,200
$1,200
$24
$68,400
$25
$13,750
$44
$66,000
$2,000
$2,000
$0
$0
$4,000
$16,000
$4,000
$4,000
$2,500
$2,500
$25,000 $25,000
$118,815 $118,815
$10,000 $10,000
$30
$6,000
$1,200
$1,200
$657,061

NOTES
1. Estimated drainfield costs are based on EZ Flow Geosythetic Aggregate.
2. Costs for the Advantex Treatment Systems were estimated at the high end by the manufacturer.
3. Mobilization was not included in this cost estimate.
4. Service contracts are based on estimates provided by Dunlap Septic.
5. Engineering design services for Fluent Engineering or Adkins Engineering are not included.
6. Archaeological monitoring is estimated based on excavation at the STP site.
7. Item 23, includes pumping & cleaning the existing wetwell.
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Appendix K
Cost Estimate
Tiller Ranger Station
Option 2: Advantex Treatment System at Existing STP Site
AX-MAX
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

DESCRIPTION
2000 Gal. Septic Tank w/ Risers
1200 Gal. Septic Tank w/ Risers
AX-MAX 250-35 - Treatment Pod
AX-MAX 250-35 - Anti-Floatation Flange
AX-MAX 175-28 Treatment Pod
AX-MAX 175-28 - Anti-Floatation Flange
AX-MAX - PF 7515 D Pumping System
AX-MAX - PF 7515 DA Pumping System
AX-MAX - RNE Pump
AX-MAX - Ventilation Assembly
AX-MAX - Float Assembly
AX-MAX - Piping, Fittings, Glue, etc.
AX-MAX - Ancillary Equipment (Telemetry & Meter)
AX-MAX - Commissioning & Operator Training
AX-MAX - Shipping & Delivery (12% of Materials)
AX-MAX - Estimated Construction (40% of Materials)
Hydrosplitter w/ 7 Ports & Vault (Complete-In-Place)
Drainfield - EZ Flow Units (Complete-In-Place)
Trenching - Hydrosplitter to Drainfield
Trenching - Pressure Sewer
Rerouting of Existing Water Line
Bore Across Highway w/ Casing
Archaeological Monitoring
Renovations to Mill Hill Pump Station
Replace Grinder for Effluent Pumps at Mill Hill PS
Service Contracts for AX-MAX Units (Per Year)
Electrical - New Service & Transformer Connection
Electrical - Infrastructure Including (2) Generators
Demolition & Disposal of Existing STP Components
Fill STP Wetwells with Aggregate
Surface Restoration of Demolished STP

UNIT
EA
EA
EA
EA
EA
EA
LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
EA
LF
LF
LF
LS
LS
CY
LS
LS
LS
LS
LS
LS
CY
LS

QTY
8
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
3
2850
550
1600
1
1
15
1
1
1
1
1
1
267
1

AMT
TOTAL
$4,400
$35,200
$3,400
$3,400
$67,600 $67,600
$11,700 $11,700
$59,400 $59,400
$7,800
$7,800
$4,200
$4,200
$3,800
$3,800
$1,500
$1,500
$2,630
$2,630
$200
$200
$150
$150
$15,890 $15,890
$3,300
$3,300
$25,616 $25,616
$85,388 $85,388
$1,200
$3,600
$24
$68,400
$25
$13,750
$44
$70,400
$2,000
$2,000
$25,000 $25,000
$4,000
$60,000
$500
$500
$3,800
$3,800
$2,500
$2,500
$20,171 $20,171
$100,474 $100,474
$10,000 $10,000
$30
$8,010
$1,200
$1,200
$717,579

NOTES
1. Estimated drainfield costs are based on EZ Flow Geosythetic Aggregate.
2. Costs for the Advantex Treatment Systems were estimated at the high end by the manufacturer.
3. Mobilization was not included in this cost estimate.
4. Service contracts are based on estimates provided by Dunlap Septic.
5. Engineering design services for Fluent Engineering or Adkins Engineering are not included.
6. Archaeological monitoring is estimated based on excavation at the STP site.
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Appendix L
Summary of Cost Estimates
Tiller Ranger Station

OPTION

COST

Option 1
Advantex Treatment System at Mill Hill Pump Station Site
Using AX-100 Pods-----------------------------------------------------------------------------------$627,363
Using AX-Max Pods--------------------------------------------------------------------------------------------$657,061
Option 1 Differences
1. Requires approximately 1500 LF of underground pressure pipe.
2. Does not require a bore or trenching across the highway.
3. Requires renovations to the Mill Hill Pump Station including pump replacement.
4. The generator at the STP Site and the Mill Hill Pump Station Site.

Option 2
Advantex Treatment System at Existing STP Site
Using AX-100 Pods--------------------------------------------------------------------------------------------------------------$646,310
Using AX-Max Pods-------------------------------------------------------------------------------------------------------------------$717,579
Option 2 Differences
1. Requires approximately 1250 LF of underground pressure pipe.
2. Requires a bore or trenching across the highway.
3. Does not require renovations to the Mill Hill Pump Station other than pump replacement.
4. The generator at the STP Site Only.

Drainfield Type Cost Comparison
Drainfield Types (Complete in Place)
Quick-4 Infiltrator Chambers
EZ Flow Geosynthetic Aggregate
Perforated Pipe w/ Drainrock

UNIT
LF
LF
LF

QTY
2850
2850
2850

AMT
$38
$24
$35

TOTAL
$108,300
$68,400
$99,750

NOTE
1. Costs for Drainfield in both options is based on EZ Flow Geosynthetic Aggreggate.
2. The greatest difference between an AX-100 and an AX-Max are in the size of the pods, and the
installation costs. AX-Max units cost more money but require less installation requirements.
Also, the AX-Max units do not require a dosing tank.
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