
AGENDA 
JENSEN-OLSON ARBORETUM ADVISORY BOARD 

Valley Library 
Wednesday, February 21st, 2018 

5:15 P.M. 
 
 

 
I. Call to Order  

 
II. Approval of Agenda  

 
III. Public Participation on Non-Agenda Items 

 
IV. Approval of Minutes  

 
A. Wednesday, November 8th, 2017  

 
V. New Business 

A. M54 Toilets at Arboretum  
B. 2017 Annual Report 

 
VI. Unfinished Business 

A. CBJ Finance Report on Endowment in Juneau Community Foundation  
B. Arboretum Rental Money  
C. Commercial Use Update 

 
VII. Committee, Liaison, and/or Staff Reports 

A. Chair Report – E. Buyarski 
B. Manager Report – M. Jensen 
C. Friends of JOA Report – P. Harris 
D. Other Business 

 
VIII. Adjournment 

 
 
Next JOAB Meeting: Wednesday, May 9th, 2018 at 5:15 Mendenhall Library  
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DRAFT MINUTES 
JENSEN-OLSON ARBORETUM ADVISORY BOARD 

Mendenhall Library, Conference Room │Wednesday, November 8th, 2017 5:15 P.M. 

 
I. Call to Order at 5:16 by Chair, Ed Buyarski 

 
Present: Kristin Bartlett, Ed Buyarski (t), Peter Froehlich, Kim Garnero, Patricia Harris, Nell McConahey, 
Deborah Rudis (t) 
Absent: Shawn Eisele 
Staff Present: Merrill Jensen, Arboretum Manager; Brent Fischer, FPL Superintendent; Lauren Verrelli, 
P&R Administrative Assistant II 
 

II. Agenda Changes – None. 
 

III. Public Participation on Non-Agenda Items – None. 
 

IV. Approval of Minutes –   
 

A. August 9th, 2017: P. Froehlich moves to approve the minutes, no objection. Minutes 
adopted.   

 
V. Unfinished Business –  

A. Update on Parking Lot, Trail Design & Sunroom Construction:  
M. Jensen: Construction of the parking lot is almost done. Thought they had found 
cultural remains. The state archaeologist came out and what they had found was an old 
beach, between 10,000 to 12,000 years old. The permit was also not in place so they 
were operating without a permit. They missed the window in the fall to get it paved so 
we will have to wait until April to pave. We did plant 25 new trees around the backend 
of the parking lot. We worked with TrailMix on the trail design from the parking lot to 
the Arboretum; we will do construction sometime in the spring. Two donors have 
funded all the material, just looking for labor funding. The trail will be around 220 feet 
long and will come out at the kiosk which is where we will be installing an entrance arch 
in memory of Alexis, Bill Ehlers daughter.  
P. Froechlich: Could we have a landing that funnel people by a donation area that ends 
farther from the road with a view of the garden?  
M. Jensen: We plan on having the trail come out with a view of the garden. We have a 
preconstruction meeting tomorrow for the sunroom. Contract work will be by Silver 
Bow Construction and they will begin December 18th. The footprint of the sunroom will 
stay the same.   

B. CBJ Finance Report on Endowment in Juneau Community Foundation: 
Moved to next meeting.  

C. Arboretum Rental Money: 
B. Fischer: Some of the rental money (Merrill’s rent) should go into a different 
unrestricted account for future maintenance down the road. Currently, all of it goes into 
the endowment which we can’t touch. This would be like a rainy day fund. There 
shouldn’t be action tonight, need to think through the pros and cons.  
K. Garnero: I will contact Bob and we will continue the discussion next meeting.  

D. Commercial Use Update:  
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M. Jensen: Seal Trust currently is drafting it for their attorneys review. Then the City 
attorneys will review it. We should know more at the next meeting.      
 

VI. New Business – None. 
 
VII. Committee Liaison and Staff Reports 

A. Chair Report:  None.  
B. Manager’s Report:  Included in packet.   
C. Friends of JOA –  

P. Harris: We had a quiet summer; our next board meeting is later this month.  
 

VIII. Other business— None. 
 
Adjournment – 6:24 p.m. Having no further business before the Board.  
 
Next Meeting:  Wednesday, February 21st, 2018 at 5:15 p.m. in the Mendenhall Library. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Respectfully submitted, Lauren Verrelli, Administrative Assistant II, 1/17/2018. 
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DRAFT
Jensen-Olson Arboretum 

Manager’s Report to the Advisory Board 

November 8, 2017 

• Produce runs to the Glory Hole (3) and Zack Gordon Youth Center (2).
• Seed collection for exchanges and researcher requests – a poor seed year with little to

share.
• Mapping project – was able to work some before the semester started, on hold until

spring.
• Phone difficulties – has been out twice for a total of 4 days
• Commercial Use Permit meetings with SEAL Trust.  We should have our final document

this winter.
• CBJ Safety Survey
• Sunroom preparations for construction -  Currently scheduled to begin December 18th

• Fall garden work – vegetable garden clean up and garlic planting, fall pruning and bulb
planting.

• Bear visits – Brown bear (!) came through twice with some damage, black bear in apple
trees with minor damage (it fell out of the old apple tree!).

• Porcupine damage – 25 trees and shrubs damaged. It makes night visits and not able to 
determine feeding patterns.

• Recertified JOA USDA Small Lots of Seed Permit to allow importation of seed.
• Possible kitchen remodel project – updating 1962 cabinets and plumbing.  CBJ Building

Maintenance is acquiring quotes.  Funding likely to come from CBJ deferred
maintenance funds.

• Parking lot construction – work began on October 10 and wrapped up for the season on 
Oct 26th.  Paving will happen in the spring as soon as the asphalt plant opens.  DOT
permit delay and possible archeological elements delayed work and we missed the
scheduled paving window. State Archeologist confirmed not archeological elements on
site.  Suspect remains are ancient beach deposit.  Have started working on perimeter
plantings with Project Engineer approval.  Have posted sign for spring 2018 opening.

• Produced all Primula Minutes for the Juneau Garden Club for the entire meeting season.
• New pathway from the parking lot and entry plaza work started.  All siting and design

have been approved by SEAL Trust and Trail Mix.  Working with Trail Mix to build trail
to new entry plaza. Trail construction will happen in the spring.  Donations have been
secured for materials.  Plaza area cleared with assistance from Parks & Landscape.  Work
will continue through the winter as weather allows.

• Attended the annual Alaska Invasive Species conference in Anchorage.  State focus is on
invasive pike in Southcentral lakes and preventing spread of Elodea.

• Work is proceeding on the APS National Show (May ’18).  With the show happening the
week before the annual Mother’s Day Plant Sale, JOA will not be participating in the
sale.
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From: Deborah Rudis
To: Lauren Verrelli
Subject: Clivus Multrum M54 Trailhead
Date: Monday, February 05, 2018 11:05:52 AM
Attachments: Clivus in American Trails.pdf

ATT00001.htm
Fortune Bay Case Study.pdf
ATT00002.htm
Planning Manual, M54 series.pdf
ATT00003.htm
System spec sheet, M54W.pdf
ATT00004.htm
System spec sheet, M54W Double - New bldg.pdf
ATT00005.htm
TrailheadFeatureReduced.pdf
ATT00006.htm

Deborah Rudis
Juneau, Alaska
907.723.9981

Begin forwarded message:

From: Brian Barry <brian@clivusmultrum.com>
Date: February 5, 2018 at 7:24:53 AM AKST
To: "akwildlife@gci.net" <akwildlife@gci.net>
Subject: Thank you for your interest in Clivus Multrum M54 Trailhead

FYI - For budget purposes assume $24k for a single stall unit shipped as a kit with
a pine board/batten exterior, asphalt shingle roof, dry toilet and solar powered
vent system. Prefabrication, custom exterior finishes and foam toilets can drive
the cost over $30k. The double stall unit is basically twice the cost of a single.
You can purchase just the compost tank and floor for about $11k.

Please confirm your receipt and call/email with any questions!

Hello Deborah,

Thank you for your interest in the Clivus Multrum M54 Trailhead. Attached,
please find a variety of materials that are designed to help you better understand
this product and begin to plan for a Clivus system.

The M54 is unique. It offers a cost effective, odorless alternative to vault toilets,
pit latrines and portable restrooms. Designed for use in remote areas, the
Trailhead requires minimal maintenance and can handle over 20,000 visits
annually. And because the compost tank serves as the foundation for the ADA
compliant building, installation can be completed in a day without significant site
work. 

Clivus Multrum systems eliminate polluting sewage, save water, and require less
land for operation than conventional septic tank/leach field systems. Less
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Hosted by AmericanTrails.org


Trailblazing Toilets: using composting toilets on the trail


Composting toilets can provide a more comfortable environment for visitors, while
conserving water and soil, and keeping wastewater from leaching into ground and surface
waters.


From the Spring 2007 issue of the American Trails Magazine.


By Alex Linkow
Clivus Multrum, Inc.


These days, it's no longer enough for trail
planners and crews to design and maintain
first-class trails. Often, there is pressure to
provide first-class restroom facilities as well.
However, as you know, a variety of issues
often make doing so difficult. For instance,
trails in remote areas may be miles away
from existing utility lines. And with no
water, sewer, or electricity in the vicinity,
constructing a large facility with flush toilets
is often unthinkably expensive.


Other conventional options like portable
toilets and vault systems come with
concerns of their own. In addition to being
unpleasant to use, these types of systems
need to be emptied frequently, and in many locations, access is limited.


Todd Hafner, Director of Capital Development at Meadowlark Botanical Gardens, in Fairfax
County, Virginia, recently faced these issues when he was asked to provide permanent
restroom facilities on a trail in a more remote section of the Gardens. After considering the
location, he realized that installing flush toilets would cost over $100,000, far more than he
had to spend. Luckily, he knew of a simple solution--composting toilet systems.


Composting toilets are a natural fit in remote areas. In addition to using little or no water for
flushing, these systems recycle the nutrients in human waste to be reused as fertilizer (where
local regulations allow). Instead of sending waste to a central treatment plant or leaching it
into groundwater, these systems contain waste onsite and treat it through natural biological
decomposition. In the composter, solids and liquids are separated by gravity.


Organisms such as bacteria and fungi break down the waste and destroy pathogens, and over
time solids and liquids are transformed into safe, stable compost end-products. Liquid end-
product has the nutrient value of a conventional high-potency fertilizer and is often applied to
flowerbeds. Solid waste volume is reduced by over 90% during the composting process. The
remaining material is a topsoil-like solid compost, which may be used as a soil amendment.


Composting toilet installed along a trail
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For people new to the idea, the concept of
turning human waste to fertilizer can seem odd
at first, but humans have actually been doing it
for thousands of years. In some places in the
world, it is still an important method of
fertilizing agricultural crops. And in Virginia, the
idea of composting toilets was not new to
Meadowlark's owner, the North Virginia
Regional Park Authority, when they decided to
purchase one in the spring of 2006. The Park
Authority already had a composting toilet at
another facility, and they were comfortable with
the technology.


The system Meadowlark chose was the two-
stall version of the Clivus Multrum M54
Trailhead. The unit includes a bathroom
building with two stalls, as well as all of the
composting equipment, and a ventilation
system designed to keep the bathroom
odorless. The dry toilet fixtures use no water
for flushing, and further water is saved by
replacing hand-washing sinks with sanitary
soap dispensers. The Trailhead's compact size
and ease of installation provides additional
benefit.


The system is designed to serve campers attending a
summer program at Meadowlark, as well as the
Garden's regular visitors. While the summer camp
program did provide the impetus to purchase the new
system, the Gardens do attract some 140,000 visitors
yearly. Nevertheless, up to this point, the bulk of its
use came last summer, and by all accounts the Clivus
performed well, as expected.


Park Manager Keith Tomlinson says it has been
"phenomenally useful," noting that people are amazed
that the stalls have no odor. And since the system
reduces solid waste volume by over 90%, Meadowlark
staff estimates that solid won't need to be removed for
another 3-5 years, though it's unknown what will happen to the compost at that point. As for
the liquid, the staff thinks it may end up being used to fertilize a nearby wildflower garden.


Across the country, IslandWood, an environmental learning center on Washington's Bainbridge
Island, has used composting toilets on their trail system for the past 6 years. IslandWood
owns a total of 255 acres of land on the island and within that area has built over 6 miles of
wooded trails. IslandWood originally installed two single-stall Trailhead units on these wooded
trails in the summer of 2001. In the spring of 2004, they purchased two more for the trails.


Composting toilet schematic drawing
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The Trailhead systems at IslandWood serve the 7000 kids and 7000 adults that visit
IslandWood annually and help protect Puget Sound from the pollution that is typically caused
by conventional waste treatment technologies. But composting systems are not just for
remote locations. IslandWood also uses composting toilet systems in its educational studios,
where people on tours of the facility are always interested in checking out the composting
equipment in the basement. And according to Facilities Manager Dean Newcomb, the
composting toilet systems have worked great. To aid the composting process in the remote
and educational studio systems, IslandWood staff regularly adds red worms, which are
harvested from an onsite vermiculture bin. As for maintenance, Newcomb says it's
"straightforward and routine," even in remote locations, and to this point no material has had
to be removed from the systems. That's more than can be said for the one remaining port-a-
john, which Newcomb plans to replace with a composting toilet as soon as possible.


At Meadowlark, IslandWood, and locations around the country, composting toilets play a
significant role in creating a more comfortable environment for visitors. And by conserving
water and soil, and keeping wastewater from leaching into ground and surface waters where it
can pollute drinking water and damage aquatic environments, these systems are helping to
ensure that future generations of visitors will have the opportunity to enjoy the trails as much
as we do.


Alex Linkow is Marketing Manager for Clivus Multrum, Inc. in Lawrence,
Massachusetts. For more information call 800-425-4887 or visit
www.clivusmultrum.com.















Background:


The Wilderness golf course at Fortune Bay Resort Casino, in


northern Minnesota, opened in May of 2004.  This highly-


praised championship golf course is owned by the Boise


Forte Band of Chippewa and operated by Kemper Sports


Management.  The course’s location, on the shores of Lake


Vermillion, and the surrounding natural landscapes make


the Wilderness one of Minnesota’s most scenic golf courses.


However, over the course of the design process, the natural


landscape posed challenges for course planners.  In order to


further enhance the course’s appeal and maximize conven-


ience for the golfers, planners wanted to install mid-course


restrooms at the 5th and 14th holes.  At the 14th hole, site


characteristics allowed for flush toilets and sinks to be con-


nected to local utility lines, but that was not the case at the


second location. 


Problem:


Between the 5th hole and the nearest utility lines, there is


close to a mile of bedrock.  It would have been extremely


expensive and hugely environmentally disruptive to run


water and/or sewer lines to a restroom there.  Andy Datko,


Director of Planning for Fortune Bay (now CEO) was in


charge of finding an alternative.  He needed a restroom solu-


tion that would need no running water and little electricity


but still be good-looking and pleasant to use.  One idea was


to use portable toilets and hide them within a larger struc-


ture.  But Datko realized that no amount of concealment


could disguise the odor associated with portable toilets.  


Solution:


Datko knew that composting toilets were a possible solution


but didn’t know very much about them.  A Google search


led him to the Clivus Multrum web site, and ultimately, after


a review of the product literature and detailed discussion of


his situation with Clivus, he became convinced that this was


the answer.  Datko purchased the Clivus Multrum Trailhead


composting toilet system in early 2002.  The Trailhead unit


shipped to Datko as kit.  The only heavy equipment needed


for installation is a small backhoe to dig a hole four feet


deep for the composter.  The handicapped-accessible struc-


ture is erected directly on top of the composting unit.  No


foundation is called for, and the entire unit can be installed


in less than two days.  A customized solar system powers the


fan that keeps the Trailhead odorless.  


(Continued on next page)


Case Study:
The Wilderness Golf Course
Fortune Bay Resort Casino


Tower, Minnesota
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Solution (continued):


According to Datko, the Clivus was much cheaper than a


flush system at that location.  Datko worked with a


Chippewa environmental official, Darren Steen, to describe


the process and benefits of composting toilet systems for the 


course.  The Clivus was installed at the 5th hole later that


year and was first used by construction workers in early


2003.   Superintendent Vince Dodge says the Wilderness


course gets around 24,000 golfers per year, and he guesses


that, over the course of a year, the Trailhead unit is used a


couple thousand times.  Dodge says golfers don’t seem to


pay much attention to the novelty of the composting toilet,


which would likely not be the case had they used portable


toilets.  And Dodge describes the Clivus as a “low mainte-


nance unit.”  In fact, Dodge generally takes care of the


monthly maintenance himself. 


Environmental Benefits:


In addition to conserving water, the Clivus system at The


Wilderness produces safe, useful compost end-products.


Liquid waste filters through the system and is transformed


into a stable liquid end-product, with the makeup of a high-


potency nitrogen fertilizer.  This liquid is then separated into


a storage tank and added to the course compost pile, which


consists mainly of grass clippings.  Although solid end-


product, which closely resembles topsoil, has not yet been


removed from the system, it will eventually end up in the


compost pile as well.  Finished compost from the pile will


be added to flower beds on the course.  This manner of dis-


posal puts the nutrients in human waste back where they


belong, into the soil, not into lakes, rivers, oceans and


groundwater supplies, where they cause damage.   


Other well-known golf courses that use composting toilets


include Giants Ridge, also in northern Minnesota, and


Maidstone in East Hampton, New York.
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Introduction
Overview
For more than fifty years, Clivus Multrum 
composting toilet systems have been used 
in homes, parks and commercial buildings 
as the sole method of treating toilet waste. 
The composting process is reliable, conve-
nient and safe. Its results are both conser-
vative and productive: water is saved from 
use as a carriage medium and the fertilizer 
content in excreta is made available for re-
use.


The following pages outline planning for 
the installation of the M54 composter and 
building system. Although all general con-
siderations are discussed in this manual, 
we recommend that you contact your 
Clivus representative to ensure that the 
particular characteristics of your design 
properly accommodate the Clivus system.


Process Description
The Clivus composter uses natural bio-
logical decomposition to convert human 
wastes into reusable end-products. The 
composter is the containment vessel for a 
living ecosystem: a forest floor in a poly-
ethylene tank.


This ecosystem needs nitrogen, carbon 
and oxygen to thrive. The mixture of toilet 
waste (nitrogen) and bulking material (car-
bon), exposed to a constant flow of air 
(oxygen), allows bacteria and other benefi-
cial organisms to convert the organic 
material to safe, usable compost and liq-
uid fertilizer. Nature’s way. 


The compost end-product is rich in organ-
ic matter, with a bacterial composition 
similar to top soil. The liquid end-product 
(which begins as urine) becomes a con-
centrated fertilizer rich in plant nutrients 
after passing through the compost layers. 
The system releases two gases, carbon 
dioxide and water vapor, the same gases 
humans exhale.


Composting
Waste


  
 


Vent


Solar
Panel
(optional)


Waste,
Air and
Bulking
Material


Carbon Dioxide Water Vapor


Figure 1.       Composting Process
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System Dimensions
M54W Trailhead
Assembled Building Dimensions:


Outside Length: 93"; Width: 72"; Height: 
112"


Building Enclosure (inside)


Inside Length: 82"; Inside Width: 60"


Composter Base


Length: 118"; Width: 65"; Height: 48"


Toilet
14”


Vent
Stack


24”


93”


5’ 
Clearance
For ADA 


Compliance


Door


Window


7” Liquid Removal 
Access Port with 
Screw Lid Below


66”


36”


12/6


28”


84”


48”


79”


36”


Composter
height


65”


66” 20”5”


88”


Vent pipe


Check requirements 
for ADA Access


118”


48” Composter
height


Figure 5.       M54W Floor View


Figure 6.       M54W Front View Figure 7.       M54W Side View
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System Dimensions (continued)


M54W Double Trailhead
Assembled Building Dimensions:


Outside Length: 93"; Width: 130"; Height: 
110"


Building Enclosure (inside)


Inside Length: 82"; Inside Width: 60"


Composter Base


Length: 118"; Width: 65"; Height: 48"


Toilet
14”


24”


93”


5’ 
Clearance
For ADA 


Compliance


130”


Door


Window


14”


Vent
Stack


Door


Window


 Shading 
Indicates 


Composting 
Chamber 


Below


7” Liquid Removal 
Access Port with 
Screw Lid Below


5’ 
Clearance
For ADA 


Compliance


Toilet


Vent
Stack


7” Liquid Removal 
Access Port with 
Screw Lid Below


22”


88”


48” Composter
height


130”


79”


36”


36”


12/8


132” 4”


88”


Vent pipe


Check requirements 
for ADA Access


118”


48” Composter
height


4”


Figure 8.       M54W Double  
                      Floor View


Figure 9.       M54W Double
                      Front View


Figure 10.       M54W Double
                        Side View
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Planning & Design
Note: Please refer to the M54 Project 
Checklist in the Appendix (p. 13), which 
describes the information that must be 
collected during the planning phase.


Composter Capacity
Projected Usage
To estimate usage, follow these guidelines:


• Obtain visitation records (e.g. admis-
sion ticket sales, etc.) for the area that 
the toilet facility will serve. This is the 
most reliable method for estimating 
how many uses the restroom may have 
to accommodate.


• If records are not available, estimate 
visitation based upon information such 
as number of parking spaces, number 
of bus-loads, foot traffic, etc. 


• Estimate the weekday, weekend and 
peak attendance levels using Figure 11 
as a guide. Account for seasonal varia-
tions, holidays, periods of closure, etc. 
and for duplication of peak days vs. 
weekday or weekend. This is the esti-
mated number of visitors annually.


• Estimate the average length of stay at 
the site.


• Calculate the annual number of uses 
of the restroom facility based on an 
average of three uses per person per 
eight hour stay or five per 24 hour peri-
od.


The Model M54 and M54W composters 
are rated for an average of 60 uses per 
day or 22,000 uses annually. The M54 
Double is comprised of two separate 
composters linked together, with an esti-
mated capacity of 120 uses per day and 
44,000 uses annually.


Ambient Temperature
The composter usage rating is based on an 
ambient temperature around the tank of 
at least 65°F. Higher temperatures will 
accelerate decomposition. If the compos-
ter is to be subjected to temperatures 
below 65°F on more than an occasional 
basis, the decomposition rate will slow or 
cease until the temperature rises again.


In many instances, several compost tanks 
will be required to accommodate total 
expected usage. It is recommended that 
at least 50% additional capacity be 
allowed beyond the rated use level to 
account for inaccuracies in the estimation 
of overall facility use. Also to be consid-
ered is whether the facility will experience 
a growth in visitation in the foreseeable 
future.


Liquid Storage
The Clivus system generates a liquid as 
well as a dry end-product. The M54 com-
poster has an integral 300 gallon liquid 
storage capacity. This volume represents 
approximately 6,000 uses, or 100 days of 
use at 60 uses per day.


Site Requirements
Placement
The M54 system is comprised of a com-
post tank and an integrated structure that 
uses the compost tank for support. The 
compost tank can be placed on grade, or 
buried to within 4 inches of the floor sur-
face. When placed in-ground, it is impera-
tive that the site chosen be well drained 
and not subject to flooding or a high 
water table. The M54 composter typically 
comes with an anchor system that is asso-
ciated with wind loading. This system 
should not be confused with an anchor 
against flotation.  It is strongly recom-
mend that a drain-to-daylight be used to 
avoid flotation. A sloping site is the easi-
est condition in which to create such a 
drain. Attempting to tie the composting 
unit to a concrete pad may result in dis-
tortion or tearing of the plastic tank.
When the unit is to be placed on grade, 
anchoring devices must be used to meet 
wind loading. Helical anchors are suitable 
for this purpose. Berming up to within 4 
inches of the floor surface or fencing 
around the compost tank may be done to 
improve appearance and reduce possible 
vandalism.


Access
Positioning of the composter base must 
take into consideration ramping for wheel-
chair accessibility. The maximum depth 
of bury of the compost tank leaves the 
floor surface 4” above grade. Plan for 
grading up to the floor level at the front of 
the unit for ADA requirement. Any perma-
nent ramp built up to the door must allow 
the maintenance hatch to remain opera-
ble. Any ramp should be sloped away from 
the front of the unit to avoid water intru-
sion. 


  
     Attendance Level      X Number of Days =    Annual Total 


  Weekday          
  
  Weekend          


  Peak Days          
 
  Total Number of Visitors to the Site in One Year     


Figure 11.      Calculating Usage
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Planning & Design (continued)


Composter Requirements
Liquid End-Product
The liquid end-product that results from 
the composting process is stable, odor-
less and can be stored indefinitely by the 
time it reaches the collection area. In tem-
perate climates, the liquid will accumulate 
at the rate of approximately one gallon 
per 20 uses, allowing 6000 uses between 
emptying the reservoir. This liquid has a 
useful nutrient content and should, where 
allowed, be used on ornamental plantings, 
trees, shrubs and lawns. Consult local 
codes and regulations for allowable dis-
position of this material.


An AC or DC submersible pump may be 
used to empty the liquid storage reservoir 
as necessary. 


18 1/2 "


233/4"


14"


18"back
wall
plane


12 1/2 "


CL


minimum


15"


29"


4"


17-1/2" ADA accessible/
16” standard


back
wall
plane


22"
minimum


CL


Figure 12.      Waterless Toilet Figure 13.     Foam-flush Toilet


Fixtures
Waterless & Foam-flush Toilets
The waterless toilet fixture is sized to cre-
ate an ADA-compliant interior. The water-
less toilet fixture has a 14” opening for 
waste to enter the compost tank. The 
waterless toilet is the standard fixture 
with the M54 system.


With its 4” drain and ceramic construction, 
the Foam-flush toilet fixture offers a look 
and feel of a flush toilet, but uses only 3 
oz. of water per flush. Since it requires 
water, there must be a pressurized water 
line nearby. This may be non-potable 
water. 


The Foam-flush toilet requires a custom 
building design to be ADA-compliant. 
Consult Clivus.
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Planning & Design (continued)


Maintenance
Clivus offers a variety of maintenance 
plans. Contact your Clivus representative 
for information.


Regular
Regular maintenance consists of the addi-
tion of bulking material to the compost 
chamber, compost pile raking and moist-
ening. See the M54 Maintenance Manual 
for more detailed information.


Periodic
Periodic maintenance includes cleaning 
the fan and the occasional removal of liq-
uid end-product and solid compost. 


Offloading
Packaging
The M54 comes with small components 
and fixtures nested inside the composter 
base. The floor, wall panels and roof are 
stacked on top of the base and the entire 
package is banded and shrink-wrapped. 
Shipping dimensions:


M54W: 118"L X 84"W X 92"H; 2,400 
pounds


M54 Double: ships in several pieces; 
maximum weight of any piece is 2,400 
pounds


Equipment
Note: The M54 system is a large and heavy 
shipment. Plan off-loading carefully. If a 
loading dock is available, a pallet jack can 
be used to slide the unit off the truck trail-
er. In situations where there is no dock, or 
the platform is significantly lower than the 
trailer bed, a fork lift with extra-long tines, 
a backhoe, or some other lifting device 
will be needed to remove the unit from 
the trailer. Access to the M54 in the trailer 
is only to its width, so fork lift blades will 
have to be at least 5’ to reach the center 
of gravity. Several people should be pres-
ent to assist in offloading.


The unit may be unpacked for transport to 
a remote site. The largest single-piece 
dimensions and weights are shown below.  


M54W:


Base: 118"L X 66"W X 48"H; 600 pounds


M54 Double:


Floor: 130" L X 117" W X 2" H; 300 lbs 


mounting bracket
and lag bolt


lag bolt


71/ 4"


11 1/4 "


13 1/4 "


13 1/2 "


8"


12 1/2 "


8"


3"


7"


Waterless Urinals
The optional waterless urinal utilizes a 2" 
PVC connection to the composter with 
NO TRAP. The urinal is vented through 
the composter by the ventilation fan.  


The urinal weighs 24 pounds and is suit-
able for the M54W and M54 Double.


The urinal is mounted on the rear wall for 
ADA-compliance.


Electricity 
Ventilation
The ventilation system is designed to oxy-
genate the compost pile and to keep the 
toilet room odor free. Air is drawn down 
the toilet opening, carrying away odor, 
carbon dioxide and water vapor. Each sys-
tem comes with its own AC or DC fan 
which will carry out the function of a con-
ventional bathroom exhaust fan. The AC 
fan is 115 volts, 20 watts; the DC fan is 12 
volts and uses .8 amps per hour. There 
must be no other exhaust fan or other 
competing air flow.


Clivus provides custom solar systems for 
DC fan operation. The solar systems are 
designed to run the fan either 24 hrs/day 
(for facilities open day and night, such as 
camps) or during daylight hours only (for 
facilities open daytime only). Lights for 
night time use are available.


Solar Exposure
In the northern hemisphere, one face of 
the M54 roof must face south and be 
open to a 120º arc of sunlight to maximize 
collection when roof-mounted solar pan-
els are used. This may mean trimming 
branches or trees to allow greater expo-
sure. Pole-mounting of solar panels may 
be required to raise them above the tree 
canopy.


Figure 14.     China Model
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Building Structure 
There are two styles of structure with the 
M54 composter. Please refer to the M54W 
and M54 Double specification sheets. The 
exterior of the M54 can be customized. 
The M54 is also available as a prefabricat-
ed structure. Please contact your Clivus 
representative to discuss custom finishes 
and prefabrication requirements.


Engineering
The M54 system may need to be custom 
engineered for wind-loading. The wind-
loading for the standard M54 system is 110 
mph. Check your local wind-loading and 
contact Clivus if special engineering is 
required.


Planning & Design (continued)
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Appendix - M54 Project Checklist


Type of Facility (check one):


   Park


   Boat Ramp


   Golf Course


   Nature Center


   Commercial


   Other 


(Please describe:                      )


Usage Estimates:


Average Daily   


Average Monthly      


Average Yearly   


Type of Operation (check one):


   Day-time use only


   Both day and night use


Electricity:


AC power available?          yes          no


Do you prefer a solar system?    
         yes          no


If yes, does a slope of the gable roof face 
south?           yes          no


(Note: for solar systems, it is recommend-
ed that 120 degrees of the available 180 
degrees of the horizon be free of obstruc-
tion for maximum energy capture.)


Water: 


Is a pressurized water line available at the 
site?          yes          no


Site Accessibility:


How far is the installation site from the 
nearest road?                 


Is the road to the site paved?  
         yes          no


Can a 53’ tractor/trailer navigate the 
road?           yes          no


What is the lowest height obstruction on 
the road?           feet          inches


Preparation for Shipment Arrival:


The single-stall M54W ships as a single package. It is approximately 10’ x 6’ x 7’ (height) and weighs 2400 lbs. Access is limited to the 
6’ dimension on the tractor/trailer.  If a fork truck is to be used to off-load, it will have to have extended forks. Keep in mind that the 
package may be at the head of the tractor/trailer and may need to be pulled to the end of the tractor/trailer in order to use a lifting 
tool. It is also possible to unband the package and off-load in pieces. In this case, the heaviest piece is the compost tank (60” x 117” 
x 48” tall, weight 600 lbs.). A ramp of 2x6’s can be created to slide the tank off the back of the tractor/trailer. The M54 Double ships 
in four packages: two compost tanks, floor, two roof panels (banded together). Several people are recommended to unload the floor 
and roof panels.


Drainage Beneath Compost Tank:


M54 compost tanks are not designed for use in sites known to be subject to high ground water, extreme run off, or riparian flooding 
conditions. The anchors provided are for wind loading and are not insurance against occasional wet years or unusual temporary 
conditions when ground water may be elevated for a short period of time.


Clivus recommends placing the M54 in an elevated site, where a drain-to-daylight is possible. Clivus recommends a sandy backfill if 
the native soil is expansive. The M54 compost tank must not be subject to upward pressure from water sources such as ground 
water or run-off. The M54 should not be put directly into expansive soils, such as clay, which would, when wet, exert inward pressure 
on the tank. Clivus is not responsible for lifting or compression of the M54 composter due to poor site selection.  


Consider a soils report. Rather than fixing drainage or tank movement problems after the M54 is installed, a better method is to 
get a soils report from a qualified geotechnical engineer. An engineer's report based on test borings or pits can detect problems like 
sub-surface water, uncompacted fill, and poorly draining soils before excavation.


Statement of Agreement:


I agree that the above is true and accurate and that I understand the information presented. I understand that Clivus Multrum, Inc. 
may make product recommendations based on the information in this agreement. I agree not to hold Clivus Multrum, Inc. liable for 
any issues or problems relating to the above that may arise after the M54 series composter is installed. 


Signature        Role            Date     















NSF Certification
The Clivus Model M54W is certified by the 
National Sanitation Foundation under 
Standard 41 (day-use, park).


Capacity
M��w�Volume
Solids storage capacity: 81 cubic feet; 604 
US gallons


Liquid storage capacity: 40 cubic feet; 300 
US gallons


Daily capacity at average temp. >65°F: 60 visits
Annual capacity at average temp. >65°F: 22,000 
visits


Specifications and Materials
Dimensions�
Pre-fabricated Shipping Dimensions (2 pcs): 


Base: Length: 118"; Width: 65"; Height: 48"


Building: Length: 122"; Width: 85.5"; Height: 114"


Kit Shipping Dimensions: 


Length: 122"; Width: 85.5"; Height: 112"   


Pre-fabricated Shipping Weight: 


Base: 1,000 lbs, Building: 1,400 lbs


Kit Shipping Weight: 2,400 lbs


Assembled Building Dimensions:


Outside Length: 122"; Width: 66"; Height: 114"


Building Enclosure (inside)


Inside Length: 82"; Inside Width: 61"


Composter Base


Length: 118"; Width: 65"; Height: 48"


Materials


Composter Base


Composter Base is rotationally molded high-
density linear polyethylene resin that conforms 
with the following specifications:


• Density (ASTM TEST 4883): 0.942 g/cm3


• Tensile Strength at Yield (ASTM  D638):  
2.950 psi


• Dart Impact (-40°C, 250 mils thickness): 108 
ft-lbs


• Envt. Stress Crack Resistance, 100% lgepal 
(D1693): 550 hrs


Model�M��W
Specification Sheet


Building
Building walls are six structural insulated pan-
els (SIP) with expanded polystyrene core with 
fiberglass reinforced plastic over OSB interior 
finish and OSB exterior surface finished with 1” 
rough-sawn pine board-and-batten (other exte-
rior finishes optional). Door is 24 gauge cold 
rolled steel with zinc coating, factory painted 
medium gloss white, foamed-in-place polyure-
thane core; steel hinges; adjustable strike; 
frame milled from 5/4 kiln-dried pine; door 
opening: 36” x 80”. Fixed window is 36" x 24" 
frosted lexan. Standard exterior is board and 
batten and custom painted.


Roof is two structural insulated panels (SIP) of 
4" virgin expanded polystyrene faced with 
white fiberglass reinforced panels inside and 
OSB plywood outside for application of 
asphalt shingles or other finish. 


Floor is expanded polystyrene core with 7/16” 
plywood underside with painted .016 aluminum 
skin and 7/16” plywood top surface with .08” 
non-skid rubber coating surface.


Standard package ships pre-fabricated. Kit 
form is an option.


Ventilation


DC: 12V fan. Maximum free air is 100 cfm.  
Power input is 5 watts. CSA & UL approved.  
DC fan is powered by an optional photo-voltaic 
system customized for location and site 
requirements. Call for quotation. AC fan also 
available.


Toilet�Options
Waterless Toilet


Constructed of impact resistant fiberglass with 
sanitary white finish. Seat and lid are made of 
plastic; the liner is rotationally molded polyeth-
ylene. The toilet must be located directly over 
the composter, which is situated in a space or 
room below. The toilet is connected with a 14" 
diameter straight chute.


Toilet Height: Standard: 14"; ADA Compliant: 
18". Width: 18.5"; Length: 24.25".


Foam-flush Toilet


The Foam-flush toilet is constructed of vitre-
ous ceramic. The seat and lid are made of plas-
tic. The toilet connects to the composting unit 
with a 4” plastic pipe. The drain may slope up 
to 45 degrees from vertical. A water connec-
tion and a power connection (AC) are required.


Toilet height: Standard: 16"; ADA compliant:   
17.5". Width: 15"; Length: 29".


ADA�Compliant


The M54w Trailhead conforms to the require-
ments for universal access of the Americans 
with Disabilities Act .


1 18"
length
overall


160"heightoverall


122"


length


overall


66"widthoverall


30"
36"


no more than 46”depth inground
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NSF Certification
The Clivus Model M54 is certified by the 
National Sanitation Foundation under 
Standard 41 (day-use, park).


Capacity
The M54 Double is comprised of two M54 
Composters set side by side. 


Volume�For�Each�M�
﹕
Solids storage capacity: 81 cubic feet; 604 
US gallons


Liquid storage capacity: 40 cubic feet; 300 
US gallons


Daily capacity at average temp. >65°F: 60 visits


Annual capacity at average temp. >65°F: 22,000 
visits. Total annual capacity for M54 Double: 
44,000 visits


Specifications and Materials
Dimensions�
Kit Shipping Dimensions: Length: 122"; Width: 
85.5"; Height: 114"


Pre-fabricated Shipping Dimensions (2 pcs):


Base: Length: 118"; Width: 65"; Height: 48"


Building: Length: 122"; Width: 85.5"; Height: 114"


Shipping Weight: 4,800 lbs (ships in several 
pieces; maximum weight of any piece is 2,400 
pounds)


Assembled Building Dimensions:


Outside Length: 118"; Width: 132"; Height: 110"


Building Enclosure (inside)


Inside Length: 84"; Inside Width: 61.5"


Composter Base
Length: 118"; Width: 65"; Height: 48"
Materials
Composter Base


Composter Base is rotationally molded high-
density linear polyethylene resin that conforms 
with the following specifications:


• Density (ASTM TEST 4883): 0.942 g/cm3


• Tensile Strength at Yield (ASTM  D638):  
2.950 psi


• Dart Impact (-40°C, 250 mils thickness): 108 
ft-lbs


• Envt. Stress Crack Resistance, 100% lgepal 
(D1693): 550 hrs


Model�M���Double
Specification Sheet


Building
Building walls are eight structural insulated 
panels (SIP) with expanded polystyrene core 
with fiberglass reinforced plastic over OSB 
interior finish and OSB exterior surface fin-
ished with 1” rough-sawn pine board-and-bat-
ten (other exterior finishes optional). Doors are 
24 gauge cold rolled steel with zinc coating, 
factory painted medium gloss white, foamed-
in-place polyurethane core; steel hinges; 
adjustable strike; frame milled from 5/4 kiln-
dried pine; door opening: 36” x 80”. Fixed win-
dow is 36" x 24" frosted lexan. Standard exteri-
or is board and batten and custom painted.


Roof is two structural insulated panels (SIP) of 
4" virgin expanded polystyrene faced with 
white fiberglass reinforced panels inside and 
OSB plywood outside for application of 
asphalt shingles or other finish. 


Floor is expanded polystyrene core with 7/16” 
plywood underside with painted .016 aluminum 
skin and 7/16” plywood top surface with .08” 
non-skid rubber coating surface.


Standard package ships as a kit. Pre-fabrication 
is an option.


Ventilation


DC: 12V fan. Maximum free air is 100 cfm.  
Power input is 5 watts. CSA & UL approved.  
DC fan is powered by an optional photo-voltaic 
system customized for location and site 
requirements. Call for quotation. AC fan also 
available.


Toilets


Waterless toilets constructed of impact resis-
tant fiberglass with sanitary white finish. Seat 
and lid are made of plastic; the liner is rotation-
ally molded polyethylene. Grab bars and toilet 
paper holder included. 


Toilet Height: 18"; Width: 18.5"; Length: 24.25"


ADA�Compliant


The M54 Trailhead conforms to the require-
ments for universal access of the Americans 
with Disabilities Act .
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Featured Projects


1-800-4-Clivus
www.clivusmultrum.com


New Jersey National Golf Course


Basking Ridge, New Jersey


Background
•	 18 hole championship golf course located in central New Jer-


sey


•	 Golf course covers 260 acres of rolling woodlands


•	 Serves 25,000 golfer annually


•	 Course received Audubon certification for commitment to 
high standards of environmental management


Composting Toilet Systems
•	 Purchased 2 Clivus Trailhead composting toilet systems in 


2006


•	 Both units use foam-flush toilet fixtures, & both are solar-pow-
ered


•	 Foam-flush toilets use only 6 ounces of water for flushing


•	 Toilets reduce water used for flushing by over 97%


•	 Custom exterior finish


•	 Makes restrooms available at the most remote holes on the 
course without detracting from beauty of the course


Greater Moncton Sewerage 
Commission Trailheads
Moncton, New Brunswick 


Background
•	 Greater Moncton Sewerage Commission (GMSC) created in 


1983   


•	 GMSC oversees waste treatment in Moncton, Riverview, & 
Dieppe


•	 3 communities share a loop path along the Petitcodiac River


•	 13 mile path used by local walkers, joggers, and bikers 


Composting Toilet Systems
•	 4 custom Trailhead Composting Toilet Systems purchased in 


spring of 2004


•	 4 additional custom Trailheads purchased since 2004


•	 8 systems spread across Moncton, Riverview, and Dieppe sec-
tions of the path


•	 Trailheads prevent additional waste from entering sewer


•	 Systems can each handle 22,000 uses annually and will create 
fertilizer end-products that can be used safely, onsite 











expensive than traditional disposal in many situations, Clivus Multrum toilets are
designed to handle both intermittent use and the high volume of peak periods.
They are odorless in operation and yield safe, stable end products that are fully
reusable.

Satisfied Clivus Multrum customers include local, state, and national parks,
camps, golf courses, ski areas, nature centers, and highway rest areas. Thousands
of Clivus Multrum systems are in use across North America, from the trails of the
Grand Canyon to the beaches of Nova Scotia. Our clients include the National
Park Service, the U. S. Army Corps of Engineers, the National Forest Service, the
Bureau of Land Management, and state and local parks across the nation. 

Please give us a call at 800-425-4887 to further discuss the details of planning for
Clivus Multrum systems. And be sure to check out our website at
www.clivusmultrum.com for new articles, case studies, and more. I look forward
to speaking with you.

Best,

Brian Barry
Account Executive
Clivus Multrum, Inc.
800-425-4887
www.clivusmultrum.com
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NSF Certification
The Clivus Model M54W is certified by the 
National Sanitation Foundation under 
Standard 41 (day-use, park).

Capacity
M��w�Volume
Solids storage capacity: 81 cubic feet; 604 
US gallons

Liquid storage capacity: 40 cubic feet; 300 
US gallons

Daily capacity at average temp. >65°F: 60 visits
Annual capacity at average temp. >65°F: 22,000 
visits

Specifications and Materials
Dimensions�
Pre-fabricated Shipping Dimensions (2 pcs): 

Base: Length: 118"; Width: 65"; Height: 48"

Building: Length: 122"; Width: 85.5"; Height: 114"

Kit Shipping Dimensions: 

Length: 122"; Width: 85.5"; Height: 112"   

Pre-fabricated Shipping Weight: 

Base: 1,000 lbs, Building: 1,400 lbs

Kit Shipping Weight: 2,400 lbs

Assembled Building Dimensions:

Outside Length: 122"; Width: 66"; Height: 114"

Building Enclosure (inside)

Inside Length: 82"; Inside Width: 61"

Composter Base

Length: 118"; Width: 65"; Height: 48"

Materials

Composter Base

Composter Base is rotationally molded high-
density linear polyethylene resin that conforms 
with the following specifications:

• Density (ASTM TEST 4883): 0.942 g/cm3

• Tensile Strength at Yield (ASTM  D638):  
2.950 psi

• Dart Impact (-40°C, 250 mils thickness): 108 
ft-lbs

• Envt. Stress Crack Resistance, 100% lgepal 
(D1693): 550 hrs

Model�M��W
Specification Sheet

Building
Building walls are six structural insulated pan-
els (SIP) with expanded polystyrene core with 
fiberglass reinforced plastic over OSB interior 
finish and OSB exterior surface finished with 1” 
rough-sawn pine board-and-batten (other exte-
rior finishes optional). Door is 24 gauge cold 
rolled steel with zinc coating, factory painted 
medium gloss white, foamed-in-place polyure-
thane core; steel hinges; adjustable strike; 
frame milled from 5/4 kiln-dried pine; door 
opening: 36” x 80”. Fixed window is 36" x 24" 
frosted lexan. Standard exterior is board and 
batten and custom painted.

Roof is two structural insulated panels (SIP) of 
4" virgin expanded polystyrene faced with 
white fiberglass reinforced panels inside and 
OSB plywood outside for application of 
asphalt shingles or other finish. 

Floor is expanded polystyrene core with 7/16” 
plywood underside with painted .016 aluminum 
skin and 7/16” plywood top surface with .08” 
non-skid rubber coating surface.

Standard package ships pre-fabricated. Kit 
form is an option.

Ventilation

DC: 12V fan. Maximum free air is 100 cfm.  
Power input is 5 watts. CSA & UL approved.  
DC fan is powered by an optional photo-voltaic 
system customized for location and site 
requirements. Call for quotation. AC fan also 
available.

Toilet�Options
Waterless Toilet

Constructed of impact resistant fiberglass with 
sanitary white finish. Seat and lid are made of 
plastic; the liner is rotationally molded polyeth-
ylene. The toilet must be located directly over 
the composter, which is situated in a space or 
room below. The toilet is connected with a 14" 
diameter straight chute.

Toilet Height: Standard: 14"; ADA Compliant: 
18". Width: 18.5"; Length: 24.25".

Foam-flush Toilet

The Foam-flush toilet is constructed of vitre-
ous ceramic. The seat and lid are made of plas-
tic. The toilet connects to the composting unit 
with a 4” plastic pipe. The drain may slope up 
to 45 degrees from vertical. A water connec-
tion and a power connection (AC) are required.

Toilet height: Standard: 16"; ADA compliant:   
17.5". Width: 15"; Length: 29".

ADA�Compliant

The M54w Trailhead conforms to the require-
ments for universal access of the Americans 
with Disabilities Act .
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overall
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NSF Certification
The Clivus Model M54 is certified by the 
National Sanitation Foundation under 
Standard 41 (day-use, park).

Capacity
The M54 Double is comprised of two M54 
Composters set side by side. 

Volume�For�Each�M�
﹕
Solids storage capacity: 81 cubic feet; 604 
US gallons

Liquid storage capacity: 40 cubic feet; 300 
US gallons

Daily capacity at average temp. >65°F: 60 visits

Annual capacity at average temp. >65°F: 22,000 
visits. Total annual capacity for M54 Double: 
44,000 visits

Specifications and Materials
Dimensions�
Kit Shipping Dimensions: Length: 122"; Width: 
85.5"; Height: 114"

Pre-fabricated Shipping Dimensions (2 pcs):

Base: Length: 118"; Width: 65"; Height: 48"

Building: Length: 122"; Width: 85.5"; Height: 114"

Shipping Weight: 4,800 lbs (ships in several 
pieces; maximum weight of any piece is 2,400 
pounds)

Assembled Building Dimensions:

Outside Length: 118"; Width: 132"; Height: 110"

Building Enclosure (inside)

Inside Length: 84"; Inside Width: 61.5"

Composter Base
Length: 118"; Width: 65"; Height: 48"
Materials
Composter Base

Composter Base is rotationally molded high-
density linear polyethylene resin that conforms 
with the following specifications:

• Density (ASTM TEST 4883): 0.942 g/cm3

• Tensile Strength at Yield (ASTM  D638):  
2.950 psi

• Dart Impact (-40°C, 250 mils thickness): 108 
ft-lbs

• Envt. Stress Crack Resistance, 100% lgepal 
(D1693): 550 hrs

Model�M���Double
Specification Sheet

Building
Building walls are eight structural insulated 
panels (SIP) with expanded polystyrene core 
with fiberglass reinforced plastic over OSB 
interior finish and OSB exterior surface fin-
ished with 1” rough-sawn pine board-and-bat-
ten (other exterior finishes optional). Doors are 
24 gauge cold rolled steel with zinc coating, 
factory painted medium gloss white, foamed-
in-place polyurethane core; steel hinges; 
adjustable strike; frame milled from 5/4 kiln-
dried pine; door opening: 36” x 80”. Fixed win-
dow is 36" x 24" frosted lexan. Standard exteri-
or is board and batten and custom painted.

Roof is two structural insulated panels (SIP) of 
4" virgin expanded polystyrene faced with 
white fiberglass reinforced panels inside and 
OSB plywood outside for application of 
asphalt shingles or other finish. 

Floor is expanded polystyrene core with 7/16” 
plywood underside with painted .016 aluminum 
skin and 7/16” plywood top surface with .08” 
non-skid rubber coating surface.

Standard package ships as a kit. Pre-fabrication 
is an option.

Ventilation

DC: 12V fan. Maximum free air is 100 cfm.  
Power input is 5 watts. CSA & UL approved.  
DC fan is powered by an optional photo-voltaic 
system customized for location and site 
requirements. Call for quotation. AC fan also 
available.

Toilets

Waterless toilets constructed of impact resis-
tant fiberglass with sanitary white finish. Seat 
and lid are made of plastic; the liner is rotation-
ally molded polyethylene. Grab bars and toilet 
paper holder included. 

Toilet Height: 18"; Width: 18.5"; Length: 24.25"

ADA�Compliant

The M54 Trailhead conforms to the require-
ments for universal access of the Americans 
with Disabilities Act .

  
 

160" height 
overall

132" width 
overall

30"

118" 
length

no more than 46”depth inground

Clivus Multrum, Inc., 15 Union Street, Lawrence, MA 01840  |  800.425.4887  |  clivusmultrum.com     Rev. 1/12
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Hosted by AmericanTrails.org

Trailblazing Toilets: using composting toilets on the trail

Composting toilets can provide a more comfortable environment for visitors, while
conserving water and soil, and keeping wastewater from leaching into ground and surface
waters.

From the Spring 2007 issue of the American Trails Magazine.

By Alex Linkow
Clivus Multrum, Inc.

These days, it's no longer enough for trail
planners and crews to design and maintain
first-class trails. Often, there is pressure to
provide first-class restroom facilities as well.
However, as you know, a variety of issues
often make doing so difficult. For instance,
trails in remote areas may be miles away
from existing utility lines. And with no
water, sewer, or electricity in the vicinity,
constructing a large facility with flush toilets
is often unthinkably expensive.

Other conventional options like portable
toilets and vault systems come with
concerns of their own. In addition to being
unpleasant to use, these types of systems
need to be emptied frequently, and in many locations, access is limited.

Todd Hafner, Director of Capital Development at Meadowlark Botanical Gardens, in Fairfax
County, Virginia, recently faced these issues when he was asked to provide permanent
restroom facilities on a trail in a more remote section of the Gardens. After considering the
location, he realized that installing flush toilets would cost over $100,000, far more than he
had to spend. Luckily, he knew of a simple solution--composting toilet systems.

Composting toilets are a natural fit in remote areas. In addition to using little or no water for
flushing, these systems recycle the nutrients in human waste to be reused as fertilizer (where
local regulations allow). Instead of sending waste to a central treatment plant or leaching it
into groundwater, these systems contain waste onsite and treat it through natural biological
decomposition. In the composter, solids and liquids are separated by gravity.

Organisms such as bacteria and fungi break down the waste and destroy pathogens, and over
time solids and liquids are transformed into safe, stable compost end-products. Liquid end-
product has the nutrient value of a conventional high-potency fertilizer and is often applied to
flowerbeds. Solid waste volume is reduced by over 90% during the composting process. The
remaining material is a topsoil-like solid compost, which may be used as a soil amendment.

Composting toilet installed along a trail
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For people new to the idea, the concept of
turning human waste to fertilizer can seem odd
at first, but humans have actually been doing it
for thousands of years. In some places in the
world, it is still an important method of
fertilizing agricultural crops. And in Virginia, the
idea of composting toilets was not new to
Meadowlark's owner, the North Virginia
Regional Park Authority, when they decided to
purchase one in the spring of 2006. The Park
Authority already had a composting toilet at
another facility, and they were comfortable with
the technology.

The system Meadowlark chose was the two-
stall version of the Clivus Multrum M54
Trailhead. The unit includes a bathroom
building with two stalls, as well as all of the
composting equipment, and a ventilation
system designed to keep the bathroom
odorless. The dry toilet fixtures use no water
for flushing, and further water is saved by
replacing hand-washing sinks with sanitary
soap dispensers. The Trailhead's compact size
and ease of installation provides additional
benefit.

The system is designed to serve campers attending a
summer program at Meadowlark, as well as the
Garden's regular visitors. While the summer camp
program did provide the impetus to purchase the new
system, the Gardens do attract some 140,000 visitors
yearly. Nevertheless, up to this point, the bulk of its
use came last summer, and by all accounts the Clivus
performed well, as expected.

Park Manager Keith Tomlinson says it has been
"phenomenally useful," noting that people are amazed
that the stalls have no odor. And since the system
reduces solid waste volume by over 90%, Meadowlark
staff estimates that solid won't need to be removed for
another 3-5 years, though it's unknown what will happen to the compost at that point. As for
the liquid, the staff thinks it may end up being used to fertilize a nearby wildflower garden.

Across the country, IslandWood, an environmental learning center on Washington's Bainbridge
Island, has used composting toilets on their trail system for the past 6 years. IslandWood
owns a total of 255 acres of land on the island and within that area has built over 6 miles of
wooded trails. IslandWood originally installed two single-stall Trailhead units on these wooded
trails in the summer of 2001. In the spring of 2004, they purchased two more for the trails.

Composting toilet schematic drawing
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The Trailhead systems at IslandWood serve the 7000 kids and 7000 adults that visit
IslandWood annually and help protect Puget Sound from the pollution that is typically caused
by conventional waste treatment technologies. But composting systems are not just for
remote locations. IslandWood also uses composting toilet systems in its educational studios,
where people on tours of the facility are always interested in checking out the composting
equipment in the basement. And according to Facilities Manager Dean Newcomb, the
composting toilet systems have worked great. To aid the composting process in the remote
and educational studio systems, IslandWood staff regularly adds red worms, which are
harvested from an onsite vermiculture bin. As for maintenance, Newcomb says it's
"straightforward and routine," even in remote locations, and to this point no material has had
to be removed from the systems. That's more than can be said for the one remaining port-a-
john, which Newcomb plans to replace with a composting toilet as soon as possible.

At Meadowlark, IslandWood, and locations around the country, composting toilets play a
significant role in creating a more comfortable environment for visitors. And by conserving
water and soil, and keeping wastewater from leaching into ground and surface waters where it
can pollute drinking water and damage aquatic environments, these systems are helping to
ensure that future generations of visitors will have the opportunity to enjoy the trails as much
as we do.

Alex Linkow is Marketing Manager for Clivus Multrum, Inc. in Lawrence,
Massachusetts. For more information call 800-425-4887 or visit
www.clivusmultrum.com.
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Background:

The Wilderness golf course at Fortune Bay Resort Casino, in

northern Minnesota, opened in May of 2004.  This highly-

praised championship golf course is owned by the Boise

Forte Band of Chippewa and operated by Kemper Sports

Management.  The course’s location, on the shores of Lake

Vermillion, and the surrounding natural landscapes make

the Wilderness one of Minnesota’s most scenic golf courses.

However, over the course of the design process, the natural

landscape posed challenges for course planners.  In order to

further enhance the course’s appeal and maximize conven-

ience for the golfers, planners wanted to install mid-course

restrooms at the 5th and 14th holes.  At the 14th hole, site

characteristics allowed for flush toilets and sinks to be con-

nected to local utility lines, but that was not the case at the

second location. 

Problem:

Between the 5th hole and the nearest utility lines, there is

close to a mile of bedrock.  It would have been extremely

expensive and hugely environmentally disruptive to run

water and/or sewer lines to a restroom there.  Andy Datko,

Director of Planning for Fortune Bay (now CEO) was in

charge of finding an alternative.  He needed a restroom solu-

tion that would need no running water and little electricity

but still be good-looking and pleasant to use.  One idea was

to use portable toilets and hide them within a larger struc-

ture.  But Datko realized that no amount of concealment

could disguise the odor associated with portable toilets.  

Solution:

Datko knew that composting toilets were a possible solution

but didn’t know very much about them.  A Google search

led him to the Clivus Multrum web site, and ultimately, after

a review of the product literature and detailed discussion of

his situation with Clivus, he became convinced that this was

the answer.  Datko purchased the Clivus Multrum Trailhead

composting toilet system in early 2002.  The Trailhead unit

shipped to Datko as kit.  The only heavy equipment needed

for installation is a small backhoe to dig a hole four feet

deep for the composter.  The handicapped-accessible struc-

ture is erected directly on top of the composting unit.  No

foundation is called for, and the entire unit can be installed

in less than two days.  A customized solar system powers the

fan that keeps the Trailhead odorless.  

(Continued on next page)

Case Study:
The Wilderness Golf Course
Fortune Bay Resort Casino

Tower, Minnesota

15  UNION STREET | LAWRENCE,  MA 01840  | 978 . 725 . 5591  | 800 . 425 . 4887  | FAX:  978 .557 .9658  | WWW.CLIVUSMULTRUM.COM
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Solution (continued):

According to Datko, the Clivus was much cheaper than a

flush system at that location.  Datko worked with a

Chippewa environmental official, Darren Steen, to describe

the process and benefits of composting toilet systems for the 

course.  The Clivus was installed at the 5th hole later that

year and was first used by construction workers in early

2003.   Superintendent Vince Dodge says the Wilderness

course gets around 24,000 golfers per year, and he guesses

that, over the course of a year, the Trailhead unit is used a

couple thousand times.  Dodge says golfers don’t seem to

pay much attention to the novelty of the composting toilet,

which would likely not be the case had they used portable

toilets.  And Dodge describes the Clivus as a “low mainte-

nance unit.”  In fact, Dodge generally takes care of the

monthly maintenance himself. 

Environmental Benefits:

In addition to conserving water, the Clivus system at The

Wilderness produces safe, useful compost end-products.

Liquid waste filters through the system and is transformed

into a stable liquid end-product, with the makeup of a high-

potency nitrogen fertilizer.  This liquid is then separated into

a storage tank and added to the course compost pile, which

consists mainly of grass clippings.  Although solid end-

product, which closely resembles topsoil, has not yet been

removed from the system, it will eventually end up in the

compost pile as well.  Finished compost from the pile will

be added to flower beds on the course.  This manner of dis-

posal puts the nutrients in human waste back where they

belong, into the soil, not into lakes, rivers, oceans and

groundwater supplies, where they cause damage.   

Other well-known golf courses that use composting toilets

include Giants Ridge, also in northern Minnesota, and

Maidstone in East Hampton, New York.

15  UNION STREET | LAWRENCE,  MA 01840  | 978 . 725 . 5591  | 800 . 425 . 4887  | FAX:  978 .557 .9658  | WWW.CLIVUSMULTRUM.COM
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Featured Projects

1-800-4-Clivus
www.clivusmultrum.com

New Jersey National Golf Course

Basking Ridge, New Jersey

Background
•	 18 hole championship golf course located in central New Jer-

sey

•	 Golf course covers 260 acres of rolling woodlands

•	 Serves 25,000 golfer annually

•	 Course received Audubon certification for commitment to 
high standards of environmental management

Composting Toilet Systems
•	 Purchased 2 Clivus Trailhead composting toilet systems in 

2006

•	 Both units use foam-flush toilet fixtures, & both are solar-pow-
ered

•	 Foam-flush toilets use only 6 ounces of water for flushing

•	 Toilets reduce water used for flushing by over 97%

•	 Custom exterior finish

•	 Makes restrooms available at the most remote holes on the 
course without detracting from beauty of the course

Greater Moncton Sewerage 
Commission Trailheads
Moncton, New Brunswick 

Background
•	 Greater Moncton Sewerage Commission (GMSC) created in 

1983   

•	 GMSC oversees waste treatment in Moncton, Riverview, & 
Dieppe

•	 3 communities share a loop path along the Petitcodiac River

•	 13 mile path used by local walkers, joggers, and bikers 

Composting Toilet Systems
•	 4 custom Trailhead Composting Toilet Systems purchased in 

spring of 2004

•	 4 additional custom Trailheads purchased since 2004

•	 8 systems spread across Moncton, Riverview, and Dieppe sec-
tions of the path

•	 Trailheads prevent additional waste from entering sewer

•	 Systems can each handle 22,000 uses annually and will create 
fertilizer end-products that can be used safely, onsite 
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To:   Assembly Human Resources Committee 

From:  Ed Buyarski, Chair 
  Jensen-Olson Arboretum Advisory Board 

Date:   February 16, 2018 

Subject:  Jensen-Olson Arboretum Advisory Board 2017 Annual Report 

 

There were and are ongoing discussions of housing rental income from 2016, 
2017, and again to be discussed in 2018! 

Last spring many supporters petitioned the CBJ Assembly Finance Committee 
regarding possible severe cuts to JOA budget. During that meeting, Committee 
members decided not to make those cuts in the face of strong public support for 
the Arboretum.  

There are continuing discussions on the JOA Endowment investments.  

Fall construction on the parking lot has readied it for spring paving and greater 
safety for JOA visitors.   

 

Ed Buyarski 
JOAAB, Chair 

 
 
Attachment: 2017 Attendance Record  
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JENSEN-OLSON ARBORETUM ADVISORY BOARD ATTENDANCE 2017 

 
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
 
LEGEND: A – Absent / P – Present / 

 P(t) Present telephonically 

  2/8/17 5/9/17 
*Special 
Meeting 

6/14/17 8/9/17 11/8/17 

Ed Buyarski, Chair 
Appt: 4/2007 P P P P P (t) 

Kristin Bartlett 
Appt: 8/2015 P A P A P 

Shawn Eisele 
Appt: 11/2014  P A A P (t) A 

Peter Froehlich 
Appt: 4/2010 A P P P P 

Kim Garnero 
Appt: 2/2011 P(t) P P P P 

Patricia Harris 
Appt: 4/2007 P P P P P 

Nell McConahey 
Vice-Chair 

Appt: 11/2014 
P(t) A P P P 

Deborah Rudis 
Appt: 10/2009 P P P(t) P P (t) 

VACANT 
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From: Bob Bartholomew
To: "Kim and Dan"
Cc: Nell McConahey; Pat Harris; Allison Gillum; Ed Buyarski; Merrill Jensen; Lauren Verrelli
Subject: RE: JOA endowment
Date: Wednesday, November 22, 2017 11:07:04 AM

Hello all - I can provide update on the items Kim raised:
1. Attached is the annual report for the portfolio that contains your endowment. You can find

the total balance and investment performance as of June 30, 2017.
2. I have not made much progress on researching the ability to delegate endowment investment

to Community Foundation. I am assigning this project to staff in the Treasury Division and we
will send up update with timeline in the next week or so.

3. Once a decision is made on how you want the rental receipts handled (e.g. what portion
deposited in endowment and what portion accumulated outside of the endowment for
operating/capital budget items the governance documents can be updated. If you have
specific questions we can have a call to discuss them. I am available for a call or meeting
except Dec. 13 through 19. Generally first thing in the morning or around 4pm each time is a
good time to set up meetings or phone calls.

Bob Bartholomew
Bob Bartholomew
Director of Finance
City and Borough of Juneau
907.586.0300
-----Original Message-----
From: Kim and Dan [mailto:kimdan@gci.net] 
Sent: Thursday, November 09, 2017 5:43 AM
To: Bob Bartholomew
Cc: Nell McConahey; Pat Harris; Allison Gillum; Ed Buyarski; Merrill Jensen; Lauren Verrelli
Subject: JOA endowment
Hi Bob,
The Jensen-Olson Arboretum Advisory Board met last night. We’d like to get some committee work
done in the next month or two:
1) Get an update on the status of the endowment as of June 30, 2017.
2) Hear what you’ve learned about the option of moving the investment function to the Juneau
Community Foundation. Does the CBJ Law department think it’s feasible?
3) Develop a recommendation on the proposal below to siphon off a portion of the rental receipts in
a separate account for funding repairs/upgrades to the residence.
Please let me know when a meeting to discuss these items would work for you.
Thank you,
Kim Garnero
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FY17

and

City and Borough of Juneau

Asset Allocation

Performance

Ownership Percentage,

Long Term Portfolio

As of June 30, 2017
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As of June 30, 2016 Market Value Allocation %
Total Bond Fund* 2,289,089 51%
S & P 500 Index Fund** 1,606,535 36%
Developed Markets Index Fund*** 579,827 13%
Totals 4,475,451$ 100%

As of June 30, 2017 Market Value Allocation %
Total Bond Fund* 2,278,971 47%
S & P 500 Index Fund** 1,893,342 39%
Developed Markets Index Fund*** 696,384 14%

Totals 4,868,698$ 100%

Disclosure : All funds listed below are managed by Vanguard, a leading No-Load Investment
Company.

*Total Bond Fund
This investment seeks the performance of a broad bond index. The fund invests in
investment-grade corporate, US Treasury, mortgage-backed and asset-backed securities
with short, intermediate and long maturities in excess of one year.

**S & P 500 Index Fund
This investment seeks to track the performance of the S&P 500 Index, a widely recog-
nized benchmark of U.S. stock market performance that is dominated by stocks of
large U.S. companies.

***Developed Markets Index Fund
This investment seeks to track the performance of a FTSE Developed All Cap ex U.S.
index and designed to help U.S. investors benchmark their international investments.
It is comprised of large, mid and small cap stocks globally, excluding the U.S.

Total Bond
Fund*, 47%

S & P 500
Index

Fund**, 39%

Developed
Markets

Index
Fund***,

14%

FY17 Long Portfolio Allocation

Total Bond
Fund*,

51%
S & P 500

Index
Fund**,

36%

Developed
Markets

Index
Fund***,

13%

FY16 Long Portfolio Allocation

Page 2 of 5
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* as of June 30, 2017

CBJ
Jensen-Olsen
Endowment

Library
Endowment Total

FY16 Market Value 1,320,393$ 2,337,015$ 818,043$ 4,475,451$
Transfers In FY17 89,300 - 89,300
Transfers Out FY17 - -
Withdrawals FY17 (89,300) (89,300)
Adjustments FY17 - - - -
Earnings FY17 121,597 199,686 71,964 393,247
FYE17 Market Value 1,531,290$ 2,447,401$ 890,007$ 4,868,698$

% Ownership FYE17 31.45% 50.27% 18.28% 100%

CBJ is City & Borough of Juneau

CBJ, 31.45%

Jensen-Olsen
Endowment,

50.27%

Library
Endowment,

18.28%

Percent Ownership of the Long
Portfolio*

Page 3 of 5

20 of 23



S&P 500 Fund
Total Bond

Market Fund

Developed
Markets

Fund Total
FY16 Market Value 1,606,535$ 2,289,089$ 579,826$ 4,475,451$
Rebalancing -
FY17 Total Income 286,807 (10,118) 116,558 393,247
FY17 Market Value 1,893,342$ 2,278,971$ 696,384$ 4,868,698$

Total Return 17.85% -0.44% 20.10% 8.79%

Performance View

3.68%

17.85%

0.00%

5.00%

10.00%

15.00%

20.00%

-3.00%
-2.00%
-1.00%
0.00%
1.00%
2.00%
3.00%
4.00%
5.00%

Jul-16 Aug-16 Sep-16 Oct-16 Nov-16 Dec-16 Jan-17 Feb-17 Mar-17 Apr-17 May-17 Jun-17

FY17 Benchmark vs S & P 500 Fund w/YTD Performance

S&P500 Perf S&P500 BM S&P500 YTDPerf

4.33%

20.10%

0.00%

5.00%

10.00%

15.00%

20.00%

25.00%

-4.00%

-2.00%

0.00%

2.00%

4.00%

6.00%

Jul-16 Aug-16 Sep-16 Oct-16 Nov-16 Dec-16 Jan-17 Feb-17 Mar-17 Apr-17 May-17 Jun-17

FY17 Benchmark vs. Developed Markets Fund w/YTD Perf

DevMkt Perf DevMkt BM DevMkt YTDPerf

0.65%

-0.44%

-4.00%

-3.00%

-2.00%

-1.00%

0.00%

1.00%

-3.00%

-2.00%

-1.00%

0.00%

1.00%

Jul-16 Aug-16 Sep-16 Oct-16 Nov-16 Dec-16 Jan-17 Feb-17 Mar-17 Apr-17 May-17 Jun-17

FY17 Benchmark vs. Total Bond Market Fund w/YTD Perf

BondMkt Perf BondMkt BM BondMkt YTDPerf
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Present CBJ Investment Policy adheres to certain allocations
among the various types and classes of securities. This strategy
is well-known and well-followed by governmental agencies and
professional portfolio managers. As of June 30, 2017 the
allocation is within the ranges established by policy. There are
two rebalancing options:

* Leave asset allocation as is
* Rebalance to the midpoint of the ranges - reduce US S&P 500 from

39 to 35%; increase US Total Bond from 47 to 51%

Security 6/30/2016 6/30/2017
U.S. 36% 39%
Int'l 13% 14%
U.S. Bonds 51% 47%

Rebalancing / Allocation Considerations

46 - 51 - 56

Policy Range %
30 - 35 - 40
9  - 14 - 19

Total Bond
Fund*,

51%

S & P 500
Index

Fund**,
36%

Develop
Markets

Index
Fund*, 13%

FY16 Long Portfolio Allocation

Total
Bond

Fund*,
47%

S & P 500
Index

Fund**,
39%

Develop
Markets

Index
Fund*,

14%

FY17 Long Portfolio Allocation

22 of 23



Jensen-Olson Arboretum 

Manager’s Report to the Advisory Board 

February 21, 2018 

 

• Pre-construction meeting for the Sunroom Repair project.  11.9.17 
• Sunroom construction commences 12.18.17 
• New completion date 3.21.18 
• Arboretum presentation to the Historical Society 
• November snows – total of 26” on the ground 
• Plant database work – annual backlog catch up, image importing a continued work in 

progress 
• American Primrose Society (APS) National Show initial planning meeting 
• Restroom research – have settled on pre-fab kit from Romtec (an example is at the Ernest 

Gruening Cabin at Amalga) 
• December weather flip-flop.  High temperature of 53 and lots of rain. Spring bulbs 

pushing out of the ground on the 18th, 37 days earlier than our previous record early 
emergence.  Some flooding due to frozen ground, melting snow and rains. 

• Winter shrub pruning 
• Tulip planting delayed due to warm temperature.  700+ bulbs in pots 
• FY’19-’20 budget work started in late December and wrapped up February 7th.  New 

process is a huge improvement over previous years 
• Dealt with family health issues in Oregon in January 
• Memorial bench re-oiling – 2 completed and 2 more in processing 
• APS show planning, venue bookings, keynote speaker logistics and program, catering, 

etc. 
• Meeting with Trail Mix for new entry trail construction scheduling  
• Dishwasher replacement – discovery of new necessary kitchen work that needs to be 

addressed. 
• OnCell mobile app for Arboretum tour presentation – a very good idea but prohibitively 

expensive.  $900 up front support, we build the tour, and then $249/month for app 
hosting 

• Seed exchange orders and seed sowing – NARGS, SRGC, Meconopsis Group (out of 
Scotland), Spathe Arboretum in Germany and Carinthian Botanic Center in Austria.  
Scaled back seed orders this year. 

• Vegetable Garden seed orders. 
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