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Sanitation 
Solutions

Making a case 
for alternatives to 
conventional septic 
systems in the 
KV and beyond.



Introduction
Cost-conscious, water conserving, effective, and safe wastewater 
mitigation options are available to Saguache County property owners 
of a certain economic level, but other property owners can not access 
these options without support. The Saguache County Land Use 
Department has traditionally relied on enforcement actions in the 
form of cease & desist / eviction letters. There are many systems and 
strategies available to our community to address septic compliance 
issues if we work collaboratively with local and state regulators, 
inspectors, installers, community organizations, and property owners. 



Envisioning a solution…
The KV HOA can serve as a microcosm and model for 
solving similar septic compliance issues throughout 
Saguache County, in Colorado, and in the West in general.

GOAL: Identify short-term strategies that help property 
owners stay in their homes and come into compliance. 
Develop realistic timeframes and supports systems for more 
permanent solutions.



Issue #1:
● Much of the land in KV HOA is underlain with 

impermeable clay, with gravel below and sandy 
soil above. Possible water table contamination with 
conventional septics.

● Percolation depth is insufficient, severely limiting 
leach field function.

● Many lots in Saguache County are too small for 
currently required septic systems.



Issue #2:
● In KV where soil conditions and lot size allow for 

Pressure Dosed System (PDS) septics to function, cost 
quotes from local installers range from $20,000 to 
$35,000. 

● This is out of reach for many in Saguache County 
where the median income $45,000 —US Census



Issue #3:
● Many alternative systems use little to no water 

consumption.

● SLV is in a drought and working to protect all water 
resources in farming.

● Saguache County property owners should have the 
option to be more water conscious.



KV HOA: soil sample images

Images are recent and taken in the 
last month from different locations in 
the KV.

Although soil layers have different 
thickness in different areas, the order 
and presence of clay and gravel 
layers is the same in both locations 
and throughout the KV and beyond.

The sequence of layers and their 
effect on percolation and seasonal 
precipitation retention impacts septic 
system function the same way 
regardless of layer thickness.



Unrealistic time frames from Saguache Land Use Dept.
for septic installation compliance…

Gravity Flow System (GFS) vs Pressure Dosed System (PDS)
                                                  (which is what most people need in KV)

GFS= $10 – 15K

PDS = $20 – 35K

Engineer – couple of months to get on their schedule

Ordering parts – supply chain delays – couple of months

Get on installer schedule – minimum 2–3 months up to 1 year 
(also weather dependent – major delays can happen in winter)

Get on Saguache County Inspection schedule



Short-term strategy: containment and removal…
● Acquire permission for temporary use of cassette toilets (the type used in RV’s that lack 

undercarriage blackwater holding tanks) for indoor toilet use in the winter. These cost 
about $400-700 per toilet. User carries cassette to a dumping station within the KV. These 
are commercial products with certified standards for use in RV and boating contexts and 
on construction sites.

● Provide state-approved variances for temporary use of vault toilets. 
Vault toilets are permitted (5 CCR 1002-43.3 [147] and - 43.10[I][1])
Vault toilets would be combined with a community-funded pumping service. 
This solution requires users to venture outside in winter to use toilet.

● Acquire permission for temporary use of basic indoor compost toilets that would be 
emptied into a dumping station modified to accommodate dumping from a toilet-width bin.

● Utilize compost toilet system technology that is already approved in County.



 Vault toilet                     Cassette toilet



Long-term strategy… creating OWTS
● Any long-term solution must be complaint with 5 CCR 1002-43.

● Treatment system must mitigate pathogens and fecal solids.

● Proposed alternative systems must be developed, tested, and verified effective.

● Systems must address lot size and soil profile limitations that prohibit use of conventional 
septic tanks and leach fields.

● Blackwater systems, the primary challenge, will need to be integrated with greywater 
systems once development and documentation, testing, & verification are complete.

● Proposed candidate systems include:

Dual-phase compost toilet system

Incinerator toilets

Pirana system retrofit to existing septic systems for long-term, working hybrid system

Biofiltration toilet

Biodigester in-ground tank systems



● Vented indoor toilet with receiving container for waste and 
cover material. Exterior to the dwelling are two treatment 
phases.

● Phase 1 treatment - pasteurization and drying of toilet contents 
via passive solar-heated or actively heated enclosed chamber.

● Phase 2 treatment - remaining dry solids broken down 
enzymatically in another container.

● There is currently a sales-tax grant application to the county 
to cover the cost of testing samples from the pasteurization 
phase for pathogen removal. 

● This solution eliminates almost all of the water use associated 
with conventional toilets.

● If transitioning from a short-term solution involving use of 
cassette toilets, the cassettes could be emptied into phase 1 
and phase 2 treatment chambers, so residents could continue 
to use their cassette toilets adopted earlier. 

Dual-phase compost toilet system 



For Phase 1:
● Research and development needs include design and testing of the primarily passive solar 

heated pasteurization chamber, including achieving sustained temperatures needed to kill 
pathogens in a simple- and inexpensive-to-construct design. 

● A resident of Moffat already has designed and built and uses a solar oven for local mid-winter 
baking and roasting, without issue. Such local expertise would be used in the R&D effort.

For Phase 2:
● The breakdown of sterilized waste solids, consumers already have access to compost 

accelerants that provide composting fungi, bacteria, and enzymes. 

● These products have been on the market for years and are effective at accelerated 
breakdown of organic solids. 

Dual-phase compost toilet system continued…



● Destroy pathogens and mitigate 
fecal solids.

● Gas or electric, require 
installation of venting system, 
potentially costly energy usage.

● Toilet cannot be used when 
‘cooking’ waste (4 hour period).

● This solution also eliminates 
almost all of the water use 
associated with conventional 
toilets.

● Fully commercialized with many 
years of use in the US and 
elsewhere. Some brands are 
certified by NSF, a consumer 
product public health testing 
service.

Incinerator toilets



● Aerobic decomposition device 
designed to be installed as an 
add-on to a conventional septic 
system. 

● Completes most remediation inside 
the tank and lines, requiring less 
mitigation by soils on site. 

● Can potentially address systems 
that are failing due to insufficient 
drainage. 

● Requires electricity to operate. 

● Can be sensitive to household 
chemicals and antibiotic or 
chemotheraputic medicines.

● Thousands of installs and over 
20 years applied use in US 
and 14 other countries. Expert 
customization available from Pirana.

Pirana Aerobic System for Conventional Septics



There is a vault toilet alternative.

● A version of this biofiltration toilet has been permitted 
by the County and is currently in use.

● Biofiltration Toilets have been in use for years at large 
commercial public events in various location 
throughout the US.  

● Biofiltration Toilets both contains and completely 
treats human waste

● Output clean enough for direct application 
to farmland. 

● There is no cleanout as all solids are remediated.

● A cooperative R&D effort could yield a system that 
can be installed at an individual residence for 
blackwater mitigation, with retrieval and use of 
fully-treated output as a soil amendment.

Biofiltration Toilet



● Can be configured to serve 
multiple dwellings, remediates 
both pathogens and solids, 
capable of outputting 
irrigation-quality water. 

● Can be costly, and require 
periodic emptying, but can work 
where soil conditions prevent 
effective use of a conventional 
septic system.

● In widespread use worldwide as 
an alternative to septic systems, 
especially for water 
conservation and integration 
with simple toilet systems in 
rural areas.

Biodigester in-ground tank systems



CREATE A PLAN
Replace short-term systems 
with appropriate alternative 

long-term solutions.

● Develop and document 
solutions.

● Win state regulatory 
acceptance highlighting
how and where to use these 
alternative septic systems 
effectively. 

● Install simple, but effective grey 
water systems for remaining 
on-site wastewater treatment.



BENEFITS
Public and environmental 

health are protected in both 
the short- and long-term.

Residents are able to afford the 
solutions proposed to mitigate 

sanitation issues.

Americans use between 20 and 40 
gallons of water per toilet per day. 

Of the proposed long term 
solutions, only the biodigester 
system relies on flushing water. 

Treating blackwater separately from 
greywater allows greywater re-use, 
especially for landscape irrigation, 
saving up to several hundred 
gallons of water per person per day.



CHOOSING 
A COURSE OF 

ACTION
Actually solve the problems 
via a process of developing, 

documenting, permitting, and 
implementing real-world 

solutions.

OR

threaten Landowner-residents with 
eviction, potentially driving some of 
them into homelessness if pursued, 
while doing nothing to solve the 
issues at hand, which will continue 
into the future unabated. 



We are here to assist the 
county government in 
creating a solutions-based 
model for pursuing 
sanitation compliance.



What to do now…
● Stop evictions and threats of eviction through Sept. 2025.

● Rewrite the County compliance demand letters. 

● Identify humanely who needs support and is out of compliance 
by using an intermediate agency working side by side with code enforcement.

● Make a motion at the November commissioners’ meeting to create 
a paid sanitation solutions task force consisting of representation by 
Saguache County community members, by agencies at the federal, state, and 
county level, and by local businesses.

○ Review a proposal at the first December County Commissioners’ work session highlighting the 
task force’s goals and planned structure for collaborating to find and secure state and federal 
funding to directly address the installation of appropriate septic systems throughout the county.

Education presentation created by Lisa Bodey, Maureen Eich VanWalleghan, Mae Folsom, and Shawn King.


