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Paralleling the Potomac River, the 
Chesapeake and Ohio Canal National 
Historical Park stretches from 
Washington, DC northwest to 
Cumberland, MD—some 185 miles (296 
km) long and often less than one mile (1.6 
km) wide. One of the nation's most 
unusual historical parks, the Canal 
recently developed a unique waste 
disposal problem and came up with an 
innovative solution to it—a solution that 
holds promising implications for many 
park and recreation agencies. 

Until 1972, pit toilets had been used to 
accommodate visitors in the more 
frequently used areas. At this time the 
C&O Canal substituted portable toilets 
for the pit toilets to comply with 
environmental quality standards. 
Pumper trucks were assigned to each of 
the C&O Canal districts to transfer 
waste to local municipal treatment 
plants. 

Three years later, in 1975, municipal 
plants serving the Piedmont District 
informed the C&O Canal that they 
would no longer accept the District's 
waste. Apparently, there was some 
interference of the biological processes of 
the treatment plant, possibly due to the 
disinfectants used in the chemical toilets. 
Several organizations that were 
disposing of their waste at this 
municipality, including the C&O Canal, 
were asked to stop. 

At this point, many alternative means 
of waste disposal were explored. The 
most desirable proved to be the option of 
composting. 

(Continued on p. 23) 

Composting s i te in operation at the C & O Canal . 

An employee monitors a work ing pi le for temperature and oxygen. 
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FOR SAFETY'S SAKE 

All ideas and suggestions shared in the pages of GRIST are 
presented as guidelines, not final working blueprints. Be sure 
to check any device or plan you want to adapt for compliance 
with national, state and local safety codes. 

Inexpensive, Homemade 
Shower Heads Save Water 

Harold F. Matthews, of Roosevelt 
State Park (PA), shares this ingenious 
idea for making inexpensive shower 
heads that save both water and heating 
fuel. By drilling small holes into these 
heads, made from copper plumbing 
fittings, you will use less water per 
shower than you would with a standard 
shower head. 

Another bonus—these innovative 
shower heads are vandal-resistant. They 
have no loose parts that can be tampered 
with and they can be fastened flush to 
the ceiling. Costwise, they are less 
expensive than a commercially purchased 
shower head. 

Even if you are content with your 
present shower heads, you may want to 
keep a few of these homemade ones on 
hand to use as temporary replacements 
should any of your regular shower heads 
break down on busy weekends. 

Lower Your Ceilings 
To Save Energy! 

If you have park buildings with high 
ceilings, you may want to try Robert L. 
Hamann's suggestion for reducing 
energy consumption and waste. Lower 
those ceilings! 

Hamann, a maintenance worker at 
Scotts Bluff National Monument (NB), 
recommended that a suspended ceiling of 
%" (1.6125 cm) fire-resistant ceiling tile 
with 6V2" (16.25 cm) of fiberglass blanket 
insulation be installed in three rooms of 
the monument's Visitor Center. By 
lowering the ceiling in this way to nine 
feet (270 cm), Hamann calculated a 
10,500 cu. ft. (315 m3) reduction of space 
that needed to be heated and cooled—an 
approximate 30 percent reduction in fuel 
oil consumption and electrical energy! 

For his energy-saving idea, Mr. 
Hamann was given a $25 National Park 
Service Incentive Award. 

New Use for Kitchen Timer 
This simple tip from Fred Goldthorpe, 

park technician at Shenandoah National 
Park (VA), can be useful in keeping track 
of potentially hazardous situations at 
trail access points or virtually any park 
area. 

When a ranger encounters a potential 
problem—even a routine car stop—he 
frequently calls in a description of the car 
and the location of the incident. If 12 
minutes or so pass without further 
contact with the ranger, the dispatcher 
usually calls back. If the ranger does not 
respond at this time, the dispatcher calls 
another unit to assist the first ranger. 

Since the dispatcher must operate the 
radio, answer the phone, deal with the 
public, and perform routine clerical 
chores, however, he easily may forget to 
call back at the right time or to take steps 
to protect the ranger with backup 
support. 

A simple kitchen timer—which costs 
about $5—can be of great help in this 
situation. If the dispatcher sets the timer 
for 12 minutes or so when the ranger's 
initial call comes in, the buzz will remind 
him when the stipulated time has passed. 
Then he can routinely double check on 
the ranger and summon backup help if 
necessary. 



Camping 

Campsite Lantern Holder 
Maurice Spires, maintenance 

supervisor with the U.S. Army Corps of 
Engineers at Clark Hill Lake (SC), has 
developed the ideal campsite lantern 
holder. It is durable and economical, 
costing only $2.92 per holder. 

A ten foot (300 cm) metal fence post is 
anchored in the ground two feet (60 cm) 
deep near each picnic table and notched 
in a V-shaped fashion approximately one 
foot (30 cm) from the top with an 
oxyacetylene torch. The notch is further 
heated and the top one-foot (30 cm) 
portion of the post is bent at a 90 degree 
angle by hand, now leaving the post at a 
convenient seven-foot (210 cm) level. 

Over 200 lantern holders have been 
installed at Clark Hill Lake campgrounds 
and 281 additional holders are being 
installed currently. This concept, widely 

accepted and enjoyed by camping 
visitors, now prevents nail and burn 
scars, permanent damage, and death to 
adjacent trees at the campsites. 

Our thanks to Park Ranger Jim 
Collette for passing along to us this 
interesting structure. 

Charcoal Disposal Unit 
For years, the disposal of used charcoal 

was a problem in the Pennsylvania State 
Parks. Then, the staff at Park Region #2, 
Moraine State Park, came up with an 
inexpensive, functional, and 
good-looking unit that solved the 
problem. 

A 30" (75 cm) diameter concrete pipe 
(T &G type), four feet (120 cm) long, was 
sunk 18" (45 cm) below ground into a 
10-12" (25-30 cm) bed of gravel. The 
unit, which extends 30" (75 cm) above 
ground, is covered with a 180 lb. (81 kg) 
cast iron grate 31% to 32J4" 
(79.375-81.25 cm) in diameter. Bright 
yellow letters, 4" (10 cm) high, stenciled 
on after the unit is set, proclaim "Hot 
Charcoal Only." Just IVi to 2 hours of 
labor go into making this handy disposal 
unit. Its total cost—approximately $135. 

Campground Directory 

Using miniature display lights on a 
scale map of the park camping area, 
Douglas V. Hoehm, superintendent at 
Crooked Creek State Park (PA), has 
developed a handy tool to help personnel 
register campers. 

The lighting system, hooked up to a 
control panel at the registration desk, 
indicates which sites are filled. In 
addition, blue lights show the location of 
drinking water while red lights indicate 
sanitary facilities. Small twigs and green 
moss on the map signify approximate 
locations of trees. 

This directory helps visitors unfamiliar 
with the campground to choose a suitable 
site and eliminates many requests to 
change to another vacant site after 
campers see the campground. 
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Trail Structures 

Interpretive Trail Sign 
Have you a need for a simple, 

inexpensive, yet handsome interpretive 
trail sign? This one, designed by Bill 
Otani, a ranger at Old Mission State Park 
in Cataldo (ID) may be just your answer! 

The shelter for the sign used 4 x 4s (10 
xlO cm), 1x6s (2.5x15 cm), lag screws, 
and cedar shingles. The message is 
routed into a 3' x 4' (90 x 120 cm) sheet of 
plywood 3/i" (1.875 cm) thick. Black and 
white photographs are attached to the 
plywood, which is covered with plastic 
glass, and sealed with clear silicone. Stain 
and varnish are used for the finish of the 
sign. 

Interpretive messages can be removed 
easily for changing, replacing, or 
repairing. 
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. . . and Sturdy Trail Bench 
Along the same interpretive trail at 

Old Mission State Park (ID) lies this 
attractive and practical bench, also 
designed by Park Ranger Bill Otani. 
Using 2 x 4s (5 x 10 cm), 4 x 6s (10 x 15 
cm), two 12" (30 cm) redi-bolts, a few lag 
screws, and a little varnish, this bench 
can be constructed with little cost and 
time. 

Wooden pegs and a hand-hewn look 
enhance both the bench and the 
interpretive sign and complement the 
original architecture of the park and 
mission. 

Our thanks to Park Manager Bill 
Scudder for sharing these two practical, 
easy-to-build trail structures with Grisl 
readers. 

Porta Potti II® 
Though designed for use in 

recreational vehicles, the Porta Potti II®, 
introduced last year by the Thetford 
Corporation of Ann Arbor, Michigan, 
may well have park applications. 

The compact unit—13" (32.5 cm) wide, 
15%" (39.4 cm) deep, and 12%" (30.31 
cm) high—is said to be both sanitary and 
colorless. The press of the bellows 
releases less than a cupful of water from 
the unit's storage tank which rinses the 
bowl and carries all wastes to the 
detachable holding tank. 

Both the lid and seat can be removed 
for cleaning. No electrical or plumbing 
hookups are required. 
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Safety 

Search and Rescue 
Diver Air 

Robert Kendrick, park ranger at Lake 
Mead National Recreation Area (AZ, 
NV), has designed an ingenious diving 
device that assists in search and rescue 
operations that must cover large areas of 
water. 

Basically a streamlined piece of marine 
plywood, Kendrick's invention acts much 
the same as a wing on an airplane. A boat 
tows the device through the water while 
the diver holds onto its two brass 
handles. By tilting the surface of the 
plane, the diver can increase or decrease 
his depth. 

Using this device, the diver conserves 
energy by not exerting himself and, 
therefore, saves air. This conservation of 

air increases diving time per tank and 
allows more area to be covered. 

The first time this invention was tried 
out, in the Sandy Cove area of Lake 
Mead, the diver covered about % mile (.8 
km) at an average depth of 20' (6 m) and 
used only 400 lbs. (180 kg) of air pressure 
from his 70 ft3 (1.2 m3) tank. The entire 
cove was searched to a depth of 
approximately 70' (21 m) and about 4 
miles (6.4 km) of bottom covered, using 
less than three tanks of air. This was a 
tremendous saving of both air and diver 
fatigue. 

Kendrick estimates that the device 
can be built for less than $25 worth of 
materials. The simple construction can be 
done easily by rangers, so labor costs also 
are minimal. 
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STATIC PILE COMPOSTING-
(Continued from p. 17) 

The Composting Solution 
Composting is a phenomena that 

occurs in nature but has been vastly 
improved upon by man. Scientists at the 
USDA Science and Education 
Administration in Beltsville (MD), had 
developed the static pile composting 
system. Techniques were developed and 
refined to treat filter cake sludge 
produced at the Washington, DC Blue 
Plains Waste Treatment Plant. 

Filter cake sludge is sludge that has 
been subjected to a vacuum which 
extracts liquid to leave a substance that is 
approximately 20 percent solid, 80 
percent liquid. This material is 
significantly different from the raw 
waste, only 2-3 percent solid, that the 
park had to deal with. 

The Chesapeake and Ohio Canal-
Piedmont District staff were skeptical 
about the ability of the Beltsville static 
pile composting system to handle their 
very liquid raw waste. So they modified 
the static pile technique and added 
several additional bulking organic 
materials to absorb the excess liquid 
fraction. Gradually, through the initial 
composting runs, they perfected the 
technique and the system now has 
received a completely favorable response 
from the C&O Canal staff and NPS 
Public Health personnel. By June 16, 
1976, the composting program was 
treating the Canal's waste material 
effectively. As an added bonus, the 
system appears to be a simple and 
economical means of rendering raw 
sewage and other organics into organic 
soil conditioners. 
The System 

Static pile composting is a simplistic 
system that requires minimal equipment 
and energy. 
• First, a mixture of organic bulking 

materials (sawdust, woodchips, and 
previously composted material—many 
other organic materials are equally 
acceptable) is used to absorb the 
sanitary waste. The chosen organic 
materials are thoroughly blended and 
molded into a saucer-like configuration 
to receive the waste. 

• Waste is then pumped onto this 
mixture; the liquid portion usually is 
absorbed within 30 minutes. 

• Meanwhile, a mattress for the pile is 
prepared. At the C&O Canal a 
mattress, approximately 3 yards (2.7 m) 

in diameter and one foot (30 cm) thick, 
is fabricated of woodchips and/or 
compost. 

• Placed within this mattress is a circle of 
perforated 4" (10cm) PVC pipe. The 
two ends are joined with a T ' which is 
in turn connected to solid 4" (10 cm) 
PVC pipe leading to a 1/3 h.p. blower. 
A flue, located in the solid pipe, helps 
regulate the air drawn through the pile 
by the blower. 

• Now the mixture of bulking materials 
and waste is thoroughly mixed with a 
front end loader and transferred onto 
the mattress. Once on the mattress, 
the completed mixture resembles an 
inverted cone. 

• The mix is covered with a blanket of 
compost and/or woodchips which is 12-
18" (30-45 cm) thick. Functioning 
mainly to insulate the pile and 
maintain necessary composting (Continued on p. 24) 
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Bulking mater ials and waste is transferred to a mattress. 

STATIC PILE COMPOSTING-
(Continued from p. 23) 

temperatures, the blanket also 
decreases odors produced during the 
early stages of breakdown. 

• Finally, the timer which regulates the 
blower is set to maintain operation for 
the selected on-off cycle. Air is drawn 
through the pile by the blower and 
exits through a filter pile of old 
compost which absorbs any remaining 
unpleasant odors. 

Ensuring Proper Decomposition of the 
Waste 

Careful monitoring of the pile is 
essential to ensure proper composting. 
Oxygen and temperature are monitored 
closely during the initial phases of 
composting. A range of 5-15 percent 
oxygen is desired in order to maintain 
optimum microbial activity. Microbial 
activity, in turn, generates the necessary 
levels of heat for efficient composting. 
Temperatures of 55°C (131°F) and above 
will accomplish successful pathogen kill. 
Preferably the temperatures should 
range between 60-75°C for a period of 
several weeks to ensure complete 
breakdown within all portions of the 
compost pile. This temperature is usually 
reached within the first 3 to 5 days of 
composting. Temperatures as high as 
80°C (176°F) often are reached within 
the first 10 days. The compost pile will 
maintain these peak temperatures for 
only a few days, then will slowly decrease 
to about 60°C (150CF) for several weeks. 
At these high temperatures, the 

decomposition of the waste is hastened. 
Heat is produced as a result of 

thermophilic microorganisms that feed 
off the carbon found in the organic 
matter. These organisms utilize the 
nitrogen found in the waste and the 
oxygen as their energy sources. 

The Product 
Varying amounts of macro nutrients 

(N, P, and K) and micro nutrients are 
found in compost, rendering it a low 
analysis fertilizer. Less varying is the pH 
of the compost which is usually around 
6.6. Both of these characteristics favor 
the use of compost as an organic matter 
resource. In addition, compost is an 
excellent soil conditioner which can 
improve the physical properties of soils 
dramatically. 

The Composting Site 
The entire composting site at the C&O 

Canal is less than one acre (.4 ha) of land. 
This includes a pad measuring 
approximately 150' x 50' (45 x 15 m), a 
diversion ditch which surrounds the pad, 
and a pond to collect any on-site runoff. 
Each pile is constructed of 10 cubic yards 
(7.6 m3) of sawdust, 10 cubic yards of 
woodchips, 4 cubic yards (3 m3) of old 
compost, and 1,000 to 1,300 gallons 
(3,800-4,940 1)—or 4 to 5 tons (3.6-4.5 
t)—of raw sewage. Depending upon 
visitation loads, the C&O Canal 
composts between 8,000 to 35,000 
gallons (30,400-133,000 1)—or 33 to 145 
tons (30-131 t)—per year. Designed to 
handle 105,000 gallons (399,000 1) per 

year, the site has not approached 
capacity. So far the operation has 
required no more than 0.2 man year for 
complete operation of the composting 
activities. 

USDA's operation at Beltsville is on a 
much larger scale than that of the C&O 
Canal's. Approximately 50 to 100 tons 
(45-90 t) are composted daily in Beltsville 
which dictates the need for greater area 
and equipment than would be necessary 
for the project on the C&O Canal. 

The Flexibility of the System 
Composting can have a broad 

geographical distribution within the 
National Park System and in many other 
agencies. Each location will likely require 
some modification of the system with 
regard to the kinds, amounts, and 
availability of bulking organics; the 
mixture of these with respect to the 
'waste' itself; the time required for 
adequate breakdown (treatment) of the 
mixture; the cycling frequency and the 
size of the blower system; and the 
utilization of the compost generated. 

Static pile composting has proven to be 
a highly adaptable and flexible system 
which can be adapted to many needs 
simply by varying the equipment, the 
organics used, and the size of the 
functional area. The C&O Canal system 
is small; however, the system could be 
reduced further in size to handle even 
less volume of waste. Conversely, the 
system has been proposed as the vehicle 
to handle the production of sewage from 
the cities of Washington, DC and New 
York. Obviously, each location would 
require some system modifications. 

In short, the static pile composting 
technique has and is continuing to 
receive wide consideration as a waste 
treatment alternative due to its 
economics, its wide flexibility with 
regard to size and geographical locations, 
and its environmental acceptability. 
Finally, the organic product generated by 
the technique is an attractive organic 
matter resource for many of the Park 
Service's non-food chain uses. 

James C. Patterson and Carole Sue Rodgers are 
agronomists with the Ecological Services 
Laboratory of the National Park Service's 
National Capital Region. 

For additional information regarding this 
process contact James Patterson, Ecological 
Services Lab., National Capital Region, 1100 
Ohio Drive, SW, Washington, DC 20242. 


