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Please find enclosed the comments of the Fremont County Planning and Rural Addressing Small
Wastewater Specialists Marcel Lopez and Steve Warner on the proposed Chapter 25 Small
Wastewater Regulations.

Our Specialists look forward to your responses.

Thank you again for giving us the opportunity to comment.
Steve Baumann

Director, Fremont County Planning and Rural Addressing

Cc: Steve Warner
Marcel Lopez



FREMONT COUNTY PLANNING DEPARTMENT

ROOM 360 COURTHOUSE, 450 N 2"° STREET
LANDER, WYOMING 82520
(307) 332-1077 or (307) 857-369

Comments Pertaining to Wyoming Department of Environmental Quality

Chapter 25
Submitted By Fremont County, WY

Planning Department

Commentary By:

Steve Warner, Fremont County Small Wastewater Specialist
Marcel Lopez, Fremont County Small Wastewater Specialist

The following comments are offered by Steve Warner (SW) and Marcel Lopez (ML):

1. SW & ML: The following definitions are missing and should be added to Section 2
Definitions.: Distribution box, Serial distribution, and Soil exploration pit. These terms are
used in the regulations themselves and should be included so that everyone understands their
meaning.

2. SW & ML: Section 4 Design Flows. Fremont County feels that an unfinished basement
should not be automatically considered as two additional bedrooms. One bedroom is more
appropriate. Perhaps this should be considered on a case-by-case basis.

3. ML: In Section 4 Design Flows. A discrepancy was discovered in Table 1 indicates a flow
rate of 550 gpd for a five (5) bedroom home.
Table 1. Residential Design Flow Rates per Bedroom (gallons per day, gpd)l

1 bedroom 150
2 bedrooms 280
3 bedrooms 390
4 bedrooms 470
5 bedrooms 550
6 bedrooms 630

"An unfinished basement is considered two (2) additional bedrooms.
*The design flow shall be increased by eighty (80) gpd for each additional bedroom over six (6).

While in Section 9, (a)(iii) (A) the minimum liquid volume of a septic tank shall be 1000 gallons
for residences up to a four (4) bedroom capacity. Additional capacity of 150 gallons per
bedroom shall be provided for each bedroom over four (4).

This seems to produce a discrepancy with Chapter 11; a four (4) bedroom home is rated at 600
gpd. Why can't a 1,000 gallon tank be used for a five (5) bedroom home in Chapter 257
Another discrepancy appears in (A) which states, "additional capacity of 150 gallons per
bedroom shall be provided for each bedroom over four (4)." Table 1 shows an addition of
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eighty (80) gpd wastewater flow from four (4) to five (5) bedrooms as well as five (5) to six (6).
Can these both be correct?

4. SW & ML: Section 6 Site Suitability. Requires every project have a soil exploration pit. It
is the belief of Fremont County that a soil exploration pit is not always necessary. Previous
permits from neighboring properties on the same soil type along with NRCS soil surveys can and
are used to help make determinations. Exploration pits can be helpful in many instances to verify
soil conditions.

5. SW: Under Section 9 (iv) Septic Tanks/Configuration. A single compartment tank cannot
be effectively partitioned in the field.

6. ML: This same section states that, "The tees or baffles shall extend above the liquid level
a minimum distance of six (6) inches.” 1 set up the current program to cast tanks at Rocky
Mountain Pre-Mix in Riverton, WY, and have worked in and around the industry for thirty
years, designing and installing septic systems and casting septic tanks. | am unaware of any
tanks, pre-cast or poly that provide that much space above either the inlet or outlet. The cast
tanks available in Fremont County have three (3) inches above the outlet baffle and even less
on the inlet to the underside of the lids. The per-cast tanks in Fremont County also have a
cast in baffle on the inlet end that extends down two (2) feet having a cut-out to provide for
venting of gasses. Also I frequently see inlet tees that are full of floaters, and if you extend
the tee up six(6) inches I believe you are creating a potential for blockage. I feel that DEQ
should trust the experts in the field and with the companies that manufacture tanks as to what
works. These companies have spent thousands of dollars on R&D. Please see attached septic
tank specification sheets and photos.

7. SW & ML: Under Section 11,(a) (vi) F Standard Soil Absorption Systems. Trenches
cannot be used in soils that percolate greater than 60 mpi. (viii) C calls for inspection ports.
Helpful, but should be optional. (viii) F Same comment regarding 60 mpi soils and trenches.

8. SW & ML: Under Section 14(a) (i) Small Wastewater Lagoons. Fremont County believes
the 100 ft. setback severely restricts the installation of ponds as an option on many property
parcels. Not everyone has that kind of space to work with. Under (b) (xiv) there is no mention
about fence height and Fremont County believes that there needs to be a minimum fence height
requirement for safety purposes.

Fremont County is concerned about the sizing formula found in (b) (vii). It has been our
observation that many projects are too large in size when using the DEQ formula, resulting in
freeze problems in the winter and lack of working volume in the summer. The department has
sought variances with DEQ utilizing a mass balance approach and partition dike in order to
retain more water in the lagoon to allow it to function properly. Managing the amount of
wastewater contained in the lagoon has been achieved with good results. Fremont County
Planning is asking DEQ to consider adopting this form of construction in Chapter 25.

9. SW & ML: Under Section 16 Grey water Systems/Disinfection. Fremont County would
like to know who is would be responsible for doing bacterial counts? This would be costly and
not very practical at the county level.
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10. SW & ML: Under Section 17 Operation and Maintenance. Why does the waste have to
go to a permitted wastewater treatment facility? It is the department's understanding that
compost from these toilets is safe and meant to be applied on the ground.

11. SW & ML: Under Appendix A Section 2(a) (ii) As stated in point #4, not all projects need
a soil exploration pit.

12. General: Fremont County has noted the omission of constructed wetlands as an alternative
when working with slow percolating soils. Currently, Fremont County with local direction from
regional DEQ, permits engineered constructed wetlands when conditions or personal preference
do not allow the use of wastewater lagoons. The local DEQ has developed a design for the
sizing and installation of these wetlands. This means of wastewater disposal has been found to
be very effective in the state of Colorado including installations at elevations above 9,000 ft.
Fremont County has found engineered constructed wetlands to be a viable system and an
effective alternative under certain conditions and would like to encourage DEQ to recognize
these systems while setting up appropriate guidelines. See attached article from “Small Flows
Quarterly”.

Respectfully Sﬁbmitted, } [ Z\ ' )
Zarcel Lopez i%)

Steve Warner
Small Wastewater Specialist Small Wastewater Specialist
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Attachments

Infiltrator IM-1060 septic tank specification sheet.

Wind River Ready Mix Model 1000 septic tank specification sheet.
Snyder Dominator pre-plumbed 1000 septic tank

Photographs

Small Flows Quarterly Constructed wetlands article.
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!l” INFILTRATOR“”

| = Strong injection molded polypropylene construction

| IM-1060

The Infiltrator IM-1060 is a lightweight strong
and durable septic tank. This watertight
ktank design is offgrea with Infiltrator's line
of custom-fit risers and heavy-duty lids.

Infiltrator injection molded tanks provide a
revolutionary improvement in plastic septic
tank design, offering long-term exceptional
strength and watertightness.

» Lightweight plastic construction and inboard lifting lugs allow for easy delivery and handling
» Integral heavy-duty green lids that interconnect with TW™ risers and pipe riser solutions

= Structurally reinforced access ports eliminate distortion during installation and pump-outs

» Reinforced structural ribbing and fiberglass bulkheads offer additional strength

 Can be installed with 6" to 48" of cover

= Can be pumped dry during pump-outs

« Suitable for use as a septic tank, pump tank, or rainwater (non-potable) tank

Infiltrator TW Riser System HEAVY DUTY LID CUTAWAY

Reinforced 24"
- structural access port
TANK CUTAWAY

Partition
Baffle Wall

" Structural bulkheads

MID-SEAM CUTAWAY

_ Reinforced water tight mid-seam
gasketed connection




IM-1060 General Specifications and lllustrations

|
:
=

; ,’ ~ Parameter nits Value
|| Working capacity gal(L) 1,070 (4,050)
= ' | Total capacity gal (L) { : 1;247 (4,720)
| [arapece « . das
| | Nominal wall thlckness in (mm) i
' Length in (mm)
| Width e L EINI
| Length-to-width ratio ‘ : 5 23to1
| Height . in(mm)  547(1,389)
Liauid evel | n@m | 4a0(.118)
Ivertdop | in(mm) | 3(78)
| Fiberglass supports Fo e g
. Alignment dowels = i 34
| Locking clips - | 64
| Compartments - lor2
| Maximum burial depth ft (m) 4(12)
' Minimum burial depth ft (m) 05(02)
- Maximum pipe diameter in (mm) 6 (150)
| Weight bs(kg) | 320(145) |

For technical assistance, installation instr

ervice, call Infiltrator

1 II
": i

11502)
EXTERION
WIOTH
|
-
©41102 WCOR
FREEBOARD ; AR OUTLETTEE
AR SPNWCE I OUTL

PER - 0 2 (5] WALL
CODE THICKNESS

e 2[511X 2151

SUPPORT
[TYPICAL)
SIDE VIEW
TANKTOP ——=| CONTINUCUS

HALF GASKET

TANK

INTERIOR SEAMCLIP
(64)
ALIGNMENT
DOWEL [34)

————— TANK BOTTOM

MID-HEIGHT SEAM SECTION

systems inc.

6 Business Park Road * P.O. Box 768
Old Saybrook, CT 06475

860-577-7000 ® FAX 860-577-7001 |

www.Infiltratorsystems.com |

 IM020211AG-1
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Wind River’s Model 1000
Low Profile Septic System

Vents & Accesses

\

Optional

Polylok

Effluent
Filter

W The 1000 gallon septic system
features a two baffle, two com-
partment design with two 6
inch cleanouts and optional
washable effluent filter that is
accessable from the surface.

There is a 4 inch soft plug inlet
and an efluent filter ready 4
inch outlet made by Polylok.

Manufactured with 5000 psi
concrete that is also reinforced
with fiber and steel.

We use stronger concrete than most
manufacturers (5000 pounds per
square inch) which far exceeds mini-
mum requirements. Also, we reinforce
this concrete with fiber and steel to
provide the highest possible structural
integrity. You don’t have to worry about
our tanks collapsing under normal
load

Every septic tank has two internal
baffles that keep solid waste from
reaching the field line and causing
system failure. While other manufac-
turers use a failure prone baffle that
slides into a groove in the tank wall, our
baffles are poured as part of the wall
structure and do not fail.

Manufactured to precise dimensions,
meaning all pipe connections line up
properly and seals work as designed to
eliminate leakage.

1000 gallon tanks are ideal because
pumping trucks are usually 1000
gallons and can pump your system in
one trip.

Call about pricing and delivery options
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Wind River Model 1000 septic tank inlet & outlet with baffle

Wind River Model 1000 Tank with caste inlet
baffle and cutout for gas venting.




Snyder Dominator pre-plumbed septic tank inlet and outlet
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This bottle of ;:lear effluent is a good indication the performance of this wetland located at Mt. Elbert Lodge near Twin Lakes, Colorado.

hen you think about construct-  bert Lodge in the Lake Creek Valley scenery, they also inherited a failing

ed wetlands as a source of waste-  near Twin Lakes, Colorado. When septic system. G
water treatment, you often don’t ~ Scott Boyd and Laura Downing pur- “The county health officer was
think of Colorado. With an average alti-  chased this lodge mare than 10 concerned with our proximity to sur-
tude of about 6,800 feet above sea years ago, they not only inherited face water, since we have a nice-size
level, Colorado is the highest state in the quaint cabins and breathtaking stream that flows right by our proper-

the union. Roughly three-quar-
ters of the nation’s land above
10,000 feet in altitude lies with-
in its borders. The state has 59
mountains 14,000 feet or high-
er and about 830 mountains
between 11,000 and 14,000
feet in elevation. With this wide
range in topography also
comes a wide range of climate
with large, significant seasonal
swings in temperature and day
to night changes. In fact, in the
wintertime in some places in
Colorado, the temperature can
drop below -30 degrees
Fahrenheit. Despite these chill-
ing temperatures, constructed
wetlands thrive in many parts
of the state, proving that they
are not just for the mild di-
mates.

The highest peak in Col-
orado is Mount Elbert, with an
elevation of 14,433 feet. Just
south of this peak lies Mt. El-
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ty,” Boyd said. “He felt the existing
septic tank and leachfield were fail-
ing.” After exploring their options,
which included installing a small
package wastewater treatment plant
or a large holding tank that would
have to be pumped every week, the
new owners decided a constructed
wetland was the best choice. “We
felt it was a less-intrusive approach
to treating wastewater, and it kept
with the type of facility we have
here,” Boyd said.

Mechanics of a Constructed
Wetland System

John Grove, owner of JUST Envi-
ronmental Services in Buena Vista,
Colorado, has installed more than
35 wetland systems for both com-
mercial and residential use through-
out the state of Colorado, including
the one at Mt. Elbert.
Grove calls his subsurface-
flow constructed wetlands
“Vegetated Bio-Reactors.”
These vegetated bio-reac-
tors are preceded by a
septic tank or settling
basin that provides the
primary or first stage of
treatment and separates
the grease and heavy sus-
pended solids. Septic tank
effluent then flows to the
vegetated bio-reactor,
which is a shallow basin
or bed (about 3 feet
deep) of coarse (3/4")
gravel, with a layer of pea
gravel overlying the basin.
The top of the gravel is
usually at the same eleva-
tion as the surrounding
terrain, while a shallow
berm and impervious liner
isolates the water within
the system from contact
with the surrounding sur-
face run-off and ground-

A breathtaking view of the Twin Lakes in Colorado.

water. Patented inlet and outlet
structures, together with the design
of the basin, ensure uniform hori-
zontal and vertical flow patterns
through the gravel bed, thus har-
nessing the full potential of the en-
tire filter. The outlet structure can be
adjusted to set the water level wher-
ever needed for optimum system
operation.

The water level is normally main-
tained 2 to 4 inches below the top
of the gravel. Since the top of the
gravel is dry, no odor escapes, in-
sects cannot breed, and there is little
danger of accidental human contact
with the water in the treatment
process. Selected local vegetation
that thrives in wet conditions Is
planted in the gravel. The plants as-
sist water treatment by using waste
components in building the plant
tissues, and the deep roots of aquat-

ic vegetation create unique micro-
zone environments and afford mas-
sive additional surface area for mi-
crobial attachment. After spending
about a week in the wetland envi-
ronment, the effluent flows into a
traditional leachfield or reduced-size
dispersal field for reintroduction to
the groundwater.

The Antifreeze Design
“Initially, people said that the
wetland would freeze solid in the
winter being that we are at 9,700
feet,” Boyd said. “But that certainly
hasn’t been the case; the top two or
three inches of liquid may freeze but
the other 36 inches of water under-
neath stays liquid. The bacteria con-
tinue to work on the wastewater.”
At the Mt. Elbert Lodge, the frost
level in winter can reach more than
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~ signithe systems to accommo-
-~ date a freezing layer. We de-

' e system for wintertime

rates and retention

nes, We have a patented

/el-control structure inside

d basin that really

the winter.

traditional wetland

ave a pipe that goes

bottom of the wetland

goes to some kind of

structure to adjust

E found in Colorado

vipes full of water exiting

m into freezing soil

freeze. What we've

ie the berm. That way,
 pipe structure controlling
luent level is actually
ed by water, so the
that can freeze is
ce inside that level

ump in there as an

tems using mechanical
ters in the level control
ructures in Colorado,”

repeated contention by

‘constructed wetlands
effluent quality per-
nce suffers in the winter.
ver, data collected from
and in Fraser, Colorado,
roves otherwise.

This constructed wetland
in Fraser, also installed by
Ve, serves 24 people in
cabins, 12 months a
he cabins themselves
€ no water or sewer con-
ns; instead guests use a
lized shower and toilet
 served by the wetland

Winter in Fraser is particu-
irly harsh, with several low

nperatures each season
-40 degrees Fahrenheit
nd several daytime highs
zero degrees Fahren-
0 add insult to injury,

ce policy, but we have

this wetland is on the north slope of

a forested hill, receives no direct sun-

light in the winter, and no more

than four hours of sunlight in the
summer.

Samples taken from this site were
analyzed by a lab technician in a
municipal treatment plant in the re-
gion during a 13-month span from
December 1998 to December 1999.
Here is a summary of the data col-
lected:

e Average effluent values, parts per
million (ppm), were: biological
oxygen demand (BOD) 34.9, am-
monium 0.30, nitrates 1.67, fecal
coliforms 48.2/100 mL.

Average BOD removal was 82 per-
cent, and average nitrogen re-
moval was 92 percent.

» Effluent performance in January
(coldest month) was BOD 37, am-
monium 0.04, nitrates 1.3, fecal
coliforms 37/100mL.

e Eifluent performance in June was
BOD 19, ammonium 0.17, nitrates
2.6, fecal coliforms 70/100 mL.

In the spring, the wetlands at Mt. Elbert Lodge
blossom with Colorade columbine (the state
flower), purpte monk’s hood, and native sedges
and rushes.

Overcoming Misconceptions
A general misconception about
constructed wetlands is that they re-
quire a large footprint. “Typically, |
tell clients if you can park a car
there, | can put a wetland there, be-
cause that usually solves a lot of is-
sues as to whether | can get a back-
hoe to the site or not,” Grove said.
“It usually takes around 600 square
feet to accommodate the actual wet-
land, and if the site conditions are
conducive, we can fit the effluent
disposal component right under-
neath the wetland, often making the
total footprint smaller than conven-
tional leachfields. Putting the dispos-
al field under the wetland also helps
prevent any freezing as well.”

Another misconception is that
constructed wetlands require a lot of
maintenance. Boyd said that in the
past 10 years, there has been virtual-
ly no maintenance needed on the
wetland at Mt. Elbert. “This past
spring, weather here was very un-
usual. Some of the plants on the
inlet side died back, so we pur-
chased some more wetland-type
reeds and grasses and planted those
just to increase the amount of plant
life in the wetland,” Boyd said. “But
that's the first time we've had to do
that in 10 years.”

Owercoming Kegulations

Although skeptical at first, the
local county health departments
gave Grove the “thumbs up” to in-
stall wetland systems. “We were a
little leery at first, just being up in
the mountains where we are near
Aspen, the ski area. | wasn't sure it
would work in our colder climate
where we have a shorter warm peri-
od,” said Nancy MacKenzie, Pitkin
County Environmental Health De-
partment's senior environmental
specialist.

Almost 10 years ago, Grove took
MacKenzie on a tour of several wet-
lands that he installed in the Denver
front-range area. “We saw that they
had been working well, and we al-
lowed eight to ten to go in on an
experimental basis. We've had no
problems with them,” she said.

“In some larger, more affluent
areas like Pitkin County, it took me
also 18 months to get the first per-
mit for a wetland because they were
so rigorous,” Grove said. “Now it
only takes me two weeks, like any
standard permit application. It was
just a matter of building that rap-
port—trust comes through experi-
ence.” Wetlands are no longer con-
sidered experimental in Colorado.
They are included in a fist of engi-
neered alternatives and have their
own designation both in guidelines
for municipal systems and in the
state-wide individual sewage dispos-
al guidelines.

Although great strides have been
made in Colorado concerning the
validity of constructed wetlands,
some places in the rest of the world
still need to be convinced, “We re-
cently had a small town of about
300 people in Wyoming select this
type of alternative,” Grove said.
“Then, when they approached the
state for funds to make the project



happen, the en-
gineers involved
with the State
Revolving Loan
Fund said this
wasn’'t a proven
technology in
Wyoming. Even
though it's
proven in Cana- ;
da, Norway, and
Colorado, just
because there
wasn't some-
thing they could point to in
Wyoming, they decided they would
rather see something else built. We
often see the same failure funded
again.”

Rewards of Having a
Constructed Wetland

“Wetlands are not only a natural
way to clean wastewater—they are
energy efficient, help clean the air,
provide wildlife habitat, constitute
highly valued open space, and are
aesthetically preferable to conven-
tional wastewater treatment meth-
ods. The use of wetlands to treat
wastewater is a win/win strateqy for
the environment and the public,”
writes Rick Grice, director of the
Governar’s Office of Energy Man-
agement and Conservation (OEMC)
in the Colorado Constructed Treat-
ment Wetlands Inventory.

This report details the activities of
the OEMC Wetlands Task Force who,
in 1999, set out to evaluate and
document constructed wetland fea-
tures and performance in Colorado,
ending up with positive results. One
of the benefits of wetlands that the
task force found was minimal energy
consumption, since typically con-
structed wetlands have no supple-
mental energy requirements. Other
benefits of wetlands inciude minimal
chemicals use, habitat for wildlife,
educational value, and additional
aesthetic value.

Another benefit Grove has found
is better effluent quality. “When we
collect effluent samples of some of my
clients, their septic tank effluent is
vastly better in quality than typical
septic tank effluent samples that we
see in literature,” Grove said. “l kind
of attribute that to the fact that [the
owners have] this visible biomonitor-
ing connection between them and
the subsurface environment. Because
they can see this wetland, | think they
are more aware of what they put

Visitors at Mt. Elbert Lodge sometimes have a picnic
lunch beside the wetland and don’t even know it.

down the drain.
If people are
more emotion-
ally attached to
this little picnic
area, they are
less likely to
dump that pes-
ticide down the
drain.”

One of the
benefits Boyd
has found is the
unique ability
of the constructed wetland to fit into
the natural environment at Mt. El-
bert Lodge. “It provides a wonderful
habitat for birds and rabbits because
there are a lot of plants,” Boyd said.
“Ninety-nine percent of our guests
don't realize that it is there. It sits
right between our main lodge and
three of our cabins and they don't
realize that we are treating waste-
water. We have never had an odor
complaint from a guest in 10 years.”

Echoing this, MacKenzie said, “I
was worried that there would be an
odor but theres actually nothing on
the surface—all the liquid is below
the surface. You don't even know
you're walking on top of it. It blends
right in with the environment.”

Cost

The cost of a constructed wet-
land can not be compared to that of
the cost of a traditional soil-absorp-
tion septic system because con-
structed wetlands require licensed
engineer certifications. However,
wetland installations can be compa-
rable to other designs that require a
professional engineer. For example, a
constructed wetland installed at Cot-
tonwood Hot Springs Inn and Spa
near Buena Vista, Colorado, has a
design flow of 2,000 to 3,000 gal-
lons per day and serves approxi-
mately 50 pecple a day. The total
cost of this project, including design,
permitting, and construction was
slightly more than $60,000. Howev-
er, ongoing operation and mainte-
nance costs for this constructed wet-
land are estimated to be as low as
$2 per month per person. These
costs include septic tank pumping,
amortization of pump replacement
every 10 years, and allows for nomi-
nal electric consumption. Given ade-
quate pretreatment, Grove estimates
the life of a constructed wetland to
be 75 to 100 years or longer.
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