
Introduction: Applicable Statutory and Regulatory Background and Support for a 
Subsequent/Supplemental EIR, an EIS, or a Supplemental EA. 

 
The following statutes, laws and policies provide legal bases for the preparation, circulation and certification 
of a subsequent or supplemental environmental impact report (SEIR), an environmental impact statement 
(EIS) or, at the very least, a supplemental or revised environmental assessment (supplemental EA) for 
upcoming actions and decisions by the State Water Resources Control Board (SWRCB), the Central Coast 
Regional Water Quality Control Board (CCRWQCB), the U.S. Department of Agriculture (USDA), and other 
responsible agencies, concerning the Los Osos Wastewater Project (LOWWP).  Further environmental 
review prior to any financial or other public agency commitments to the LOWWP is essential to address 
major changes in project conditions and circumstances under which the project is being undertaken, new 
information of substantial environmental importance and as yet unmitigated impacts, and to correct flaws, 
to prevent disastrous environmental, social and economic impacts in the Los Osos/South Morro Bay area -- 
the area affected the centralized conventional-gravity waste water treatment option the LOWWP would 
implement.   
 
The California Environmental Quality Act (CEQA) (Pub. Resources Code, § 21000 et seq.) and the State 
CEQA Guidelines (Guidelines) (Cal. Code Regs., tit. 14, § 15000 et seq.), require the preparation and 
circulation of a subsequent EIR under the following circumstances:1

 
 

“When an environmental impact report has been prepared for a project pursuant to [CEQA], no subsequent 
or supplemental environmental impact report shall be required by the lead agency or by any responsible 
agency, unless one or more of the following events occurs: 

 
“(a) Substantial changes are proposed in the project which will require major revisions of the 
environmental impact report. 
 
“(b) Substantial changes occur with respect to the circumstances under which the project is being 
undertaken which will require major revisions in the environmental impact report. 
 
“(c) New information, which was not known and could not have been known at the time the 
environmental impact report was certified as complete, becomes available.” 

 
(§ 21166.)  Guidelines section 15162 further specifies in pertinent part:  

 
“(a) When an EIR has been certified … for a project, no subsequent EIR shall be prepared for that 
project unless the lead agency determines, on the basis of substantial evidence in the light of the 
whole record, one or more of the following: 
 

                                                           
1 All unlabeled section (§) references in this document are to the Public Resources Code. 
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“(1) Substantial changes are proposed in the project which will require major revisions of the 
previous EIR … due to the involvement of new significant environmental effects or a substantial 
increase in the severity of previously identified significant effects; 
 
“(2) Substantial changes occur with respect to the circumstances under which the project is 
undertaken which will require major revisions of the previous EIR … due to the involvement of new 
significant environmental effects or a substantial increase in the severity of previously identified 
significant effects; or  
 
“(3) New information of substantial importance, which was not known and could not have been 
known with the exercise of reasonable diligence at the time the previous EIR was certified as 
complete … shows any of the following: 
 
“(A) The project will have one or more significant effects not discussed in the previous EIR …; 
 
“(B) Significant effects previously examined will be substantially more severe than shown in the 
previous EIR; 
 
“(C) Mitigation measures or alternatives previously found not to be feasible would in fact be feasible, 
and would substantially reduce one or more significant effects of the project, but the project 
proponents decline to adopt the mitigation measure or alternative; or  
 
“(D) Mitigation measures or alternatives which are considerably different from those analyzed in the 
previous EIR would substantially reduce one or more significant effects on the environment, but the 
project proponents decline to adopt the mitigation measure or alternative.”  

 
Guidelines section 15052 requires responsible agencies to assume the role of lead agency if (1) a 
subsequent EIR is required; (2) the lead agency has granted a final approval for the project; and (3) the 
statute of limitations for challenging the lead agency’s action under CEQA has expired.  Additionally, 
responsible agencies must assume the role of lead agency when “The lead agency has prepared 
inadequate environmental documents without consulting with the responsible agency as required by 
[Guidelines] Sections 15072 or 15082, and the statute of limitations has expired for a challenge to the 
action of the appropriate lead agency.”  (Guidelines, § 15052; see id., § 15096, subd. (e)(3)(4), (f).)   
 
CEQA and the Guidelines require agencies to “avoid or minimize environmental damage where feasible” 
(Guidelines, § 15021, subd. (a); see §§ 21002.1, 21061, § 21080.5, subd. (d)(3)), using an 
"interdisciplinary” natural- and social-science-based approach.  (Guidelines, § 15142; see § 21001.)  EIR-
level review, or the functional equivalent thereof for state agencies proceeding under a regulatory program 
certified under § 21080.5, is mandatory if a project “may have a significant effect on the environment.”  (§§ 
21100, subd. (a), 21151, subd. (a).)  EIR documents “should be prepared with a sufficient degree of 
analysis to provide decisionmakers with information which enables them to make a decision which 
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intelligently takes account of environmental consequences.”  (Guidelines, § 15151; see Watsonville Pilots 
Assn. v. City of Watsonville (2010) 183 Cal. App.4th 1059, 1080; see id. 1086-1087 [CEQA violated 
because the EIR failed to analyze a reduced development alternative that would have been “ ‘capable of 
avoiding or substantially lessening any significant effects of the project,’ even if it ‘would impede to some 
degree the attainment of the project objectives’ ”].)  When preparing an EIR, “an agency must use its best 
efforts to find out and disclose all that it reasonably can[,]” (Guidelines, § 15144), performing “thorough 
investigation….”  (Id., § 15145; see Berkeley Keep Jets Over the Bay Com. v. Board of Port Comrs. (2001) 
91 Cal.App.4th 1344, 1370-1371 [CEQA violated because port agency’s response concerning adverse air 
quality impacts of airport expansion plan on neighboring communities and airport workers fell short of the “ 
‘good faith reasoned analysis’ mandated by CEQA for responding to significant conflicting information 
generated by the public”].) 
 
Importantly, a responsible agency must meet its own responsibilities for complying with CEQA’s information 
disclosure provisions, and -- based on the lead agency’s EIR as well as all new information contained in an 
SEIR or other environmental review document the responsible agency may be required to prepare -- must 
reach its own conclusions on whether and how to approve a project.  (Guidelines, §§ 15020, 15096, subd. 
(a).)  Furthermore, regardless of whether the responsible agency must prepare and circulate an SEIR 
under § 21166 and Guidelines section 15162 or 15163, it must mitigate or avoid “the direct or indirect 
environmental effects of those parts of the project which it decides to carry out, finance, or approve.”  
(Guidelines, § 15096, subd. (g)(1), italics and bold characters added.)  While the responsible agency’s 
mitigation responsibilities thus do not extend to those parts of a project outside its approval or financing 
purview, still: 
 

“[The responsible agency] “shall not approve the project as proposed if [it] finds any feasible 
alternative or feasible mitigation measures within its powers that would substantially lessen or 
avoid any significant effect the project would have on the environment.”  (Guidelines, § 15096, 
subd. (g)(2).)   

 
As emphasized in Berkeley Keep Jets Over the Bay Com., CEQA calls for written responses to public 
comments that including significant conflicting information generated therein.  CEQA’s written response 
requirement involves two distinct public duties.  First, an agency subject to EIR-level review (whether in the 
form of an EIR or functional equivalent) must “consider” and actually “evaluate” the comments it receives.  
(§ 21091, subd. (d)(1) & (2)(A); see also § 21080.5, subd. (d)(2)(D).)  Second, it must prepare written 
responses for inclusion in the final EIR, “describ[ing] the disposition of each significant environmental issue 
that is raised by commenters[,]” consistent with rigorous standards of adequacy set forth in Guidelines 
section 15088.  (§ 21091, subd. (d)(2)(A) & (B); see Mountain Lion Foundation v. Fish & Game Com. 
(1997) 16 Cal.4th 105, 122-123, 133 (MLF); Berkeley Keep Jets Over the Bay Com., 91 Cal.App.4th 1344, 
1367; Cleary v. County of Stanislaus (1981) 118 Cal.App.3d 348, 356.)  Evidently, the first requirement is 
intended to prevent hastily prepared or evasive responses, and to secure factual accuracy and scientific 
integrity.  (See Berkeley Keep Jets Over the Bay Com., 91 Cal.App.4th 1344, 1370-1371 [responses to 
comments must be supported “by scientific or objective data”].)  Without the CEQA mandated good faith 
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reasoned responsive analysis, reasons for rejecting opposing views in written form cannot be articulated, 
and “understanding of the significant points raised in opposition” cannot be sharpened.  (MLF, 16 Cal.4th 
105, 122-123.)  Thus, “The written response requirement ensures that members of the [agency] will fully 
consider the information necessary to render decisions that intelligently take into account the environmental 
consequences.  [Citations.]”  (Id. at 133.)  This also promotes CEQA’s policy of citizen input.  (Ibid.)   
 
Furthermore, as part of the environmental review process, state and local agencies must consult with 
responsible and trustee agencies -- including federal agencies -- and such consultation extends to the 
scope and substance of an EIR.  (§§ 21080.3, 21080.5, subd. (d)(2)(C), 21104, 21153; Guidelines, §§ 
15082, 15083, 15086.)  Consultation also must be conducted to determine whether or not EIR-level 
environmental review should be conducted.  (Guidelines, § 15063, subd. (g).)  The EIR must include 
environmental information “germane to the statutory responsibilities” of the responsible agencies consulted 
as specified by the responsible agencies during consultation.  (§ 21080.4, subd. (a).)  Public agencies, 
whether acting as lead or responsible agencies, may not approve a project for which an EIR was prepared 
unless either (a) the project will not have a significant effect on the environment; (b) the agency has 
eliminated or substantially lessened all significant effects on the environment and supported that conclusion 
with findings in compliance with Guidelines section 15091; or (c) the agency has determined that certain 
significant effects are unavoidable but acceptable and supported this determination with a statement of 
overriding considerations in compliance with Guidelines section 15093.  (§ 21081; Guidelines, § 15092.)  
Such agencies must make findings as required by Guidelines section 15091 to support those 
determinations, and must adopt a mitigation monitoring or reporting program in compliance with section 
21081.6.  (Guidelines §§ 15091, subd. (d), 15096, subd. (h).)  Decisions, determinations and findings to 
certify an EIR and to adopt a statement of overriding considerations must all find support in substantial 
evidence.  (§§ 21081.5, 21168, 21168.5; Guidelines, § 15091, subd. (b).) 
 
The National Environmental Policy Act (NEPA) (42 U.S.C. § 4321 et seq.) and the Council on 
Environmental Quality’s NEPA Regulations (40 C.F.R. § 1500 et seq.) require a federal agency to prepare 
an EIS for major federal actions affecting the quality of the human environment.  (42 U.S.C.  § 4332(2)(C).)  
In order to assist agencies in determining whether an EIS is necessary, NEPA generally requires the 
preparation of an environmental assessment (EA) as an initial step unless a categorical exclusion applies.  
A federal agency may allow a project applicant to prepare an EA for review by the federal agency.  (40 
C.F.R. § 1506.5(b).)  However, if the federal agency allows this, the agency still must “make its own 
evaluation of the environmental issues and take full responsibility for the scope and content of the [EA].”  
(Ibid.)  The EA must provide sufficient evidence and analysis to allow the federal agency to determine 
whether an EIS is required.  (40 C.F.R. § 1508.9.)  Specifically, an EA must discuss (1) the need for the 
proposed action; (2) the probable environmental impacts of the proposed action; (3) alternatives to the 
proposed action; and (4) agencies and persons consulted during preparation of the EA.  (40 C.F.R. § 
1508.9(b).)   
 
NEPA contemplates consultation, which it refers to as “scoping.”  (40 C.F.R. §§ 1501.7, 1508.9 (b).)  Also, 
Section 7 of the Endangered Species Act (16 U.S.C. § 1536(a)(2)), requires all federal agencies to consult 
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with the National Marine Fisheries Service for marine and anadromus species (such as the steelhead), or 
the U.S. Fish and Wildlife Services for fresh-water and wildlife, if they propose an “action” that may affect 
listed species or their designated habitat.  “Action” is defined broadly to include funding, permitting and 
other regulatory actions.  (50 CFR §402.02.)  For any project that requires a federal permit or receives 
federal funding, Section 7 consultation serves to insure that any action the federal agency authorizes or 
funds is not likely to jeopardize the continued existence of a listed species or result in the destruction or 
adverse modification of designated critical habitat.  Consultation involves preparation by the state agency 
proposing the project of a biological assessment (BA) to analyze its potential effects on listed species and 
critical habitat.  Upon review of the BA, the federal agency may find that the project may adversely affect 
listed species or their habitat, in which case it prepares a "biological opinion" (BiOp).  
 
If, after preparation of an EA, the federal agency determines that a project would not have a significant 
effect on the human environment, it must prepare a Finding of No Significant Impact (FONSI), which must 
include an explanation of the reasons for the agency’s conclusion.  (40 C.F.R. §§ 1501.4(e), 1508.13.)  The 
agency must also make the FONSI available to the public.  (40 C.F.R. §§ 1501.4(e)(1), 1506.6(b).)  After 
preparation of an EA, a supplemental EA must be prepared if, either (a) the federal “agency makes 
substantial changes in the proposed action that are relevant to the environmental concerns; or [¶ (b) There 
are significant new circumstances or information relevant to environmental concerns and bearing on the 
proposed action[.]”  (Idaho Sporting Congress, Inc. v. Alexander (9th Cir. 2000) 222 F.3d 562, 566; id. at 
566, fn. 2.)   
 
The federal Clean Water Act (33 U.S.C. § 1251 et seq.) requires that any application for federal grant 
funding for “treatment works” (including wastewater treatment/recycling projects) “contain adequate data 
and analysis demonstrating such proposal to be, over the life of such works, the most cost efficient 
alternative[.]”  (33 U.S.C. § 1292(b), italics added.)     
 
USDA regulations applicable to USDA loans require that USDA-funded projects conform to NEPA and 
provide “the most economical service practicable.”  (7 C.F.R. § 1780.57(a), (c), (f), (n), (o).)  Guidance from 
the USDA’s Rural Utilities Program states that an applicant should, where practicable, consider, among 
others, alternatives “optimizing the current facilities (no construction) [and] centrally managed small cluster 
or individual facilities.”  (USDA Rural Utilities Service, Bulletin 1780-2 (9-10-03) at 4-5.) 
 

Flaws in the LOWWP Review Process and the Approved Project. 
 

The LOWWP and its review process violate CEQA, NEPA, the Clean Water Act and USDA regulations and 
policies.  Substantial new information, including information currently being developed in a revised BiOp 
revealing new project impacts on the federally endangered Morro shoulderband snail (due to a project 
change adopted by the California Coastal Commission after certification of the final EIR), as well as 
changes in relevant environmental conditions, mandate preparation of an SEIR and an EIS (or a combined 
SEIR/EIS).  For the same reasons, and due to environmental information disclosure gaps in the EA 
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prepared last year for the federally-funded, USDA Rural Utilities Service financial assistance for the project, 
NEPA also calls for recirculation of a supplemental (or revised) EA.     
 

Violations of CEQA and NEPA 
 

1. Contrary to CEQA and NEPA, neither the EIR nor the EA adequately disclose, address, avoid, 
minimize or mitigate substantial adverse environmental impacts (including indirect, cumulative, and 
socio-economic effects) or explain why certain impacts are not being mitigated.  (See Kings County 
Farm Bureau v. City of Hanford (1990) 221 Cal.App.3d 692, 712; §§ 21005, 21002.1, subd. (c), 
21081, 21081.5; Guidelines, §§ 15003, subd. (i), 15002, subds. (a)(4) & (f), 15144, 15151, 15021, 
15091, 15092, 15126.4, 15130, 15131, 15355, 15370; 42 U.S.C. §§ 4332, 4333; 40 C.F.R. §§ 
1501.4, 1506.5, 1508.3, 1508.7, 1508.8, 1508.9(b), 1508.13, 1508.14, 1508.20, 1500.21, 1500.24, 
1508.27.)  
 

• Significant new seawater intrusion and freshwater salinization impacts in the Los Osos 
groundwater basin.  The EIR and the later EA do not adequately estimate or forecast the 
substantially adverse direct, indirect and cumulative environmental impacts on fresh 
groundwater storage and the coastal ecosystem, caused by seawater intrusion in the 
groundwater basin.  This is so because when those environmental documents were 
prepared and finalized, the severity of the movement and extent of saline water into the 
basin was not known.  Nor could it have been known: in May 2010 (eight months after the 
final EIR was certified), new baseline information emerged, based on seawater intrusion 
monitoring in the lower basin, conducted in December 2009 and January 2010 under the 
auspices of an interagency working group.  This information is significant for it shows 
previously unknown, severe acceleration of seawater intrusion in the groundwater basin.2  
In May 2010, seawater intrusion was found to be moving 12 times faster than the EIR 
predicted, threatening to shut down major supply wells.  (Attachment 2, exh. B; Attachment 
3, at 1.)3

                                                           
2 The interagency working group which developed the new information, known as the interlocutory 
stipulated judgment or “ISJ” working group, was established in adjudicative proceedings over basin water 
rights.  The ISJ working group consists of representatives from the County of San Luis Obispo and the 
area’s three major water purveyors.  This working group released the new information in a report dated 
May 4, 2010, entitled “Los Osos Groundwater Basin Update.”  (Attachment 2.)   

  According to the results of the current monitoring, seawater intrusion moved 

 
The ISJ working group is charged with preparing a groundwater basin management plan.  The December 
2009 and January 2010 seawater intrusion monitoring was conducted “to update estimates of the rate and 
extent of seawater intrusion” in the lower aquifer zones that are used for groundwater production.   
(Attachment 2, at 3.) 
          
3 Because saltwater has high concentrations of total dissolved solids and inorganic constituents, it is unfit 
for human consumption and other anthropogenic uses.  It will force abandonment of the supply wells when 
concentrations of dissolved ions exceed drinking water standards.  
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between 2005 and 2010 700 feet per year, a half-mile in four years, through the large 
lower aquifers.  In contrast, the final EIR for the LOWWP used a maximum estimated 
average annual rate of intrusion of 60 feet per year.  Being based on outdated seawater 
intrusion data, the mitigation measures adopted as part of the approval of the LOWWP fail 
to avoid, minimize or mitigate the actual impacts of seawater intrusion.  They fail to 
account for the rapidly accelerating seawater intrusion.  Nor do they account for substantial 
uncertainties in basin modeling (Attachment 4, Attachment 10, at 4; Attachment 24, at 5); 
significantly reduced recharge/mitigation at the Broderson leach fields for two years as the 
leach fields are being tested; non-existent recharge/mitigation if the Broderson leach fields 
do not perform (Attachment 20, at 6; Attachment 33); a modified recycled water program 
that will not mitigate for adverse impacts on seawater intrusion and habitat at the same 
time, and may not be viable due to high salt content in the wastewater stream (Attachment 
3, at 2; Attachment 25, at 10; Attachment 33, at 4); and certain project conditions (No. 97 
and No. 99) for reuse and conservation.4  The current mitigation for the adverse impacts of 
aquifer contamination due to seawater intrusion is inadequate, potentially infeasible and 
not fully funded.  As designed and mitigated, the LOWWP is likely to do more harm than 
good to the basin.  Indirect, public health and socio-economic effects from loss of the 
potable water resource, and those effects’ own adverse impacts on the environment, must 
be considered before committing tens of millions of dollars of public funding to the 
LOWWP.  CEQA and NEPA preclude responsible agency funding for the LOWWP without 
public environmental review of (1) the significantly increased saltwater movement into the 
basin -- a major change in physical baseline conditions affecting groundwater 
sustainability;5

                                                           
4  Those conditions do not minimize impacts on seawater intrusion, and they are unenforceable.  
(Attachment 3, at 1-2; Attachment 4, at 2; Attachment 25, at 14-16; Attachment 33.)  Condition No. 99, for 
instance, requires an indoor conservation program that is not enforceable, while providing only half the 
mitigation of an indoor-outdoor program.  The reason an indoor conservation program is not enforceable is 
that water use is measured at the meter, and the meter does not differentiate between indoor and outdoor 
uses.  What this means is that the County cannot be held to a measureable standard.  Also, the County 
makes the patently absurd assumption that during two winter months in this coastal area there will be no 
outdoor use.  Similarly, according to Condition No. 97, the recycled water program relies on the Broderson 
leach fields, which -- if the leach fields perform at all -- will provide less than half the mitigation options 
recommended by the Los Osos Sustainability Group would provide.  (Attachment 25, at 10.) 

 and (2) the relationship of this change to the changes in aquifer dynamics 
and freshwater storage that result from the implementation of the LOWWP, as designed 
and approved, including the attendant decommissioning of all onsite wastewater disposal 
systems.  Environmental assessment crucial to informed decisionmaking on the seawater 
intrusion impacts of the LOWWP and the comparative impacts of feasible wastewater 
treatment alternatives must be performed, and mitigation measures correlated to the actual 

 
5  The basic scientific premise that seawater intrusion reduces the basin’s fresh groundwater storage 
capacity is accepted by all affected stakeholders.     



Addendum to Responsible Agencies re: LOWWP    
 

8 
 

severity of the impact (the real, anticipated salinity levels and their distribution) must be 
developed and implemented, based on specific, measurable, enforceable and verifiable 
performance standards.   
 

• Significant impacts on environmentally sensitive habitat, including habitat of national 
significance.  Neither the EIR nor the EA adequately analyze, avoid, minimize or mitigate 
significant impacts on environmentally sensitive habitat, namely (1) the Willow Creek 
Drainage; (2) Los Osos Creek (protected steelhead habitat); and (3) wetlands, springs and 
marshes along Morro Bay National Estuary-State Marine Reserve, which are an integral 
part of the estuarine system.  (Attachment 20, at 1, 4, 5, 9-13; Attachment 24, at 4, 
Attachment 41, at 20-29.)  Relevant environmental assessments to assess resource 
impacts were deferred (including groundwater flow measurements) and specific, 
measurable and enforceable mitigation measures, such as mechanisms and water 
sources to restore flows, remain to be identified to address potential reduction of “several 
hundred acre feet” of groundwater flows.  (Attachment 20, at 1; Attachment 25, at 2; 
Attachment 33; Attachment 41, at 23.)  The LOWWP predecessor project (not built) 
mitigated these impacts with multiple leach fields and harvest wells.  (See Attachment 35, 
at 1-3.)  These are not included because they are considered a groundwater recharge 
program (GRRP) requiring higher levels of treatment (e.g., reverse osmosis).  The 
feasibility of these measures has not been considered and they are not funded.  
(Attachment 43; Guidelines, § 15126.4, subd. (a)(1).) 
 

• Significant cumulative impacts.  Substantial changes in pumping patterns are currently 
planned by purveyors in the face of the rapid increase in seawater intrusion.  The purveyor 
plan (which involves shifts in pumping, nitrate treatment of upper aquifer water and 
desalination) is due to be released in March of 2011.  Neither the EIR nor the EA analyze, 
avoid, minimize or mitigate the cumulative effects on the basin (upper aquifer and eastern 
portions of the groundwater basin in the urban area) resulting from the LOWWP in 
combination with the reasonably foreseeable changes associated with the purveyor plan.  
Eugene Yates, a respected hydrogeologist, has pointed out that the LOWWP, in 
combination with the now-planned increased pumping from the upper aquifer, may allow 
seawater to intrude into the upper aquifer -- thereby exacerbating an already severe, 
previously seriously underestimated water quality impact.  Yates urges environmental 
review of the previously unknown cumulative effect and recommends increased mitigation.  
(Attachment 3, at 1-4, 7.)6

                                                           
6  A peer review of the basin model included in the Basin Update released by the water purveyors on May 
4, 2010, suggests purveyor changes will not cause impacts.  However, the update does not consider 
accelerating seawater intrusion or a review of the model by Yates -- one of the model’s creators.  
(Attachment 2, exh. C; Attachment 3, at 1-2; Attachment 24.) 

  The public, especially the residents and local businesses 
dependent on the groundwater supply must be given an opportunity to offer comment on 
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those new circumstances and increased jeopardy to the sustainability of the basin, in the 
manner required by CEQA and NEPA.   
 

• Socio-economic effects.  The funding decisions to be made must also be preceded by 
environmental review of their socio-economic impacts, and the indirect environmental 
effects of those impacts.  And they must address measures to prevent those impacts.  The 
estimated monthly cost of the project (optimistically assuming no construction overruns) is 
$189-$377 per single family homeowner.  (Attachment 27, at 1.)  Steeply rising water costs 
from planned changes in purveyor basin management measures (e.g., treating water for 
nitrates and desalination) will push monthly sewer/water costs to $400-$500 (and higher) 
for many households.  (Attachment 2, at 5-6; Attachment 27, at 1-2.)  This will cause 
severe financial hardship for most people in the Los Osos community.  Thirty-three percent 
(33%) of residents collect Social Security (an indicator of the number of people on fixed 
incomes), which is 50% above the state average.  For at least 25% of homeowners, water 
and sewer costs will be well over 10% of household incomes.  Many households will be 
unable to sustain the costs and will have to relocate.  (Attachment 27, at F-G.)  Excessive 
water-sewer costs will destroy home values and the equity families have in their homes, 
potentially forcing families into foreclosure.  This will result in an economically depressed 
area, with many homes left empty or in disrepair.  Businesses and local tax revenue will be 
harmed as jobs will be lost.  This will cause adverse impacts on the environment since 
homeowners will be unable or unwilling to pay future project costs, including (1) the 
unfunded mitigations identified above; (2) construction overruns; (3) unfunded 
maintenance costs; and (4) emergency repairs due to damage caused by, among other 
things, earthquake and storm damage.  Since sewer and water costs are tied to water use, 
outdoor watering will be curtailed, deteriorating community aesthetics while causing 
landscaping to dry up.  This, in turn, will adversely impact quality of life in the area, 
tourism, local businesses and employment.  Very low water use may also cause blockages 
in the LOWWP’s proposed conventional sewer system, overflows, and contamination of 
homes and surface waters.  Such problems will result in higher-than-budgeted sewer 
maintenance costs and additional water use (to flush the system), further depleting short 
supplies.  The adverse cumulative effects will increase underfunding of project costs and 
reduce repairs and reduce available water for habitat.  With rapidly worsening seawater 
intrusion, a spiral of more severe consequences may result, including (1) severe water 
shortages and rationing; (2) a non-viable recycled water program due to high salt content 
in the water supply; (3) permanent harm to environmentally sensitive wildlife habitat; (4) 
shutdowns of water and wastewater services; (5) environmentally damaging emergency 
projects to supply water (trucked-in water, desalination and pipeline projects); and (6) 
exodus of people from the Los Osos community.  (Attachment 36.)  Reasonably 
foreseeable, short- or long-term indirect effects on the environment, associated with the 
LOWWP, its costs and its cumulative effects must not be divorced from environmental 
review.  (See Guidelines, § 15126.2, subd. (a).)  In particular, economic or social changes 
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must be identified to the extent necessary to trace the chain of (socio-economic) cause 
and (environmental) effect.  (Guidelines, § 15131, subd. (a); 40 C.F.R. §§ 1508.8, 
1508.14.)  Also, “Economic, social, and particularly housing factors shall be considered by 
public agencies together with technological and environmental factors in deciding whether 
changes in a project are feasible to reduce or avoid the significant effects on the 
environment identified in the EIR.”  (Guidelines, § 15131, subd. (c).)     
 

• Significant growth inducing impacts.  The project will induce growth for two main reasons.  
First, it is oversized.  The Coastal Development Permit (CDP) states that wastewater flows 
will be 700 acre-feet per year (AFY) -- 625,000 gallons per day (gpd) -- at project start up.  
However, at full build out, the project will have a capacity of 1,233 AFY (1,100,000 gpd).  
This amounts to 533 AFY more capacity than needed for the current population, and 300 
AFY more than needed for the build out population.  (Attachment 25, at 9.)  Because the 
basin now has a critical seawater intrusion problem, the substantial excess capacity built 
into the system is unwarranted.  The water management plan the water purveyors are 
preparing, due in March 2011, cannot and should not be assumed to balance the basin 
and reverse seawater intrusion while also providing enough additional water for growth.  
Prudent basin safe yields assumptions must account for substantial margins of safety.  
Hydrogeologist Eugene Yates found that shifts in pumping won’t increase basin yields.  
(Attachment 3, at 1; Attachment 24, at 4.)  Mr. Yates and Dr. Douglas Smith, another 
expert, have shown that basin yield estimates have considerable uncertainty requiring 
substantial margins of safety and intensive conservation to correct the imbalance and 
avoid permanent loss of basin capacity.  (Attachment 3, at 7; Attachment 4, at 2; 
Attachment 24, at 5.)  The project also promotes unsustainable growth by tying reductions 
in project costs to future development.  A rates and charges ordinance approved by the 
County in December 2010 includes $27 million in project capital costs that were supposed 
to be paid by the owners of undeveloped properties.  (Attachment 13, at 4.)  However, due 
to the serious resource deficiency caused by seawater intrusion, County officials realize 
undeveloped property owners will not approve an assessment.  Nevertheless, County 
officials and a flier sent to homeowners indicate sewer costs will go down when 
undeveloped properties are developed.  (Attachment 13, at 4; Attachment 27, at B; 
Attachment 28, at 9, 10.)  This linking of reduced sewer costs to development will drive 
future planning (the purveyor management plan and Local Coastal Plan Update), even 
though substantial, undisputed evidence in the public record (a long history of basin 
overdraft and seawater intrusion) supports the conclusion that the basin has reached or 
exceeded its carrying capacity for the current population and land uses.  Additionally, 
supplemental water supplies (imported water and desalination) will be economically 
infeasible, and will have their own adverse environmental impacts.  The oversized project, 
high costs and funding strategies promote unsustainable growth and, as a result, indirect 
and cumulative environmental impacts, including those discussed above. 
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• Significant impacts due to “hybrid” conventional gravity collection system.  The proposed  
conventional gravity collection system, even with proposed upgrades, will have substantial 
adverse impacts that are not mitigated and could be avoided with a different system.  The 
CDP application (at page 58) identifies 336 AFY (300,000 gpd) of the wastewater flows as 
“Inflow and Infiltration” (surface or groundwater water entering the system).  (Attachment 
25, at 9.)  High levels of inflow and infiltration into a wastewater system is the leading 
cause of harmful overflows.  (Attachment 39, at 3.)  The gravity system is prone to this 
problem and while the septic tank effluent pumping (STEP) system is not.  Review 
documents indicate the proposed alternative will have average flows 200 AFY greater than 
STEP system.  (Attachment 21, at 4.)  The June 8, 2010 CDP Application Addendum (at 
page 2) alleges that the proposed collection system is a “sealed system [that is] not 
anticipated to leak under appropriate installation practices.”  (Attachment 25, at 19.) This 
allegation is one example of how the review process has been biased toward the proposed 
conventional gravity system, i.e., by underestimating the potential for inflow and infiltration, 
and adverse impacts thereof on groundwater, surface waters and other resources.  
(Attachment 39, at 3; Attachments 11, 40.)  High inflow and infiltration increases energy 
use, chemical use, GHG emissions, and operation and management costs due to wear 
and tear on the system and the need to pump and treat higher volumes of wastewater.  
Even with some of the proposed system chemically sealed (it is supposed to be sealed 
only in high groundwater areas), inflow and infiltration along with related adverse impacts 
will be considerably greater than for fully sealed “small-pipe” systems.  Furthermore, 
sealing the system adds to costs relative to STEP, septic tank effluent gravity (STEG) and 
other “small-pipe” sealed systems (e.g., decentralized and vacuum).  (Attachment 21, at 2-
4.)  Sections of the proposed collection system that are not chemically sealed are 
vulnerable to inflow from surface runoff and exfiltration (leakage of raw sewage out of the 
system).  (Attachment 39, at 2, 3; Attachment 40.)  Exfiltration can go unnoticed and leaks 
can be economically infeasible to repair in “large pipe” systems, thus giving rise to long-
term groundwater pollution impacts.  (Attachments 8, 11; see also the discussion of 
geotechnical impacts next.) 
 

• Significant seismic and ground movement impacts.  Los Osos is in a earthquake zone and 
liquefaction zone.  The EIR has deferred assessment of the potentially significant adverse 
impacts of ground movement on the project, including its collection system.  (Attachment  
37.)  The adverse effects of a major earthquake, and even a moderate one, on the gravity 
collection system may be severe, even catastrophic, rendering parts of the system or the 
entire system unusable pending difficult and costly repairs.  Blockages of the system due 
to disconnected, misaligned or collapsed pipes will cause backups and overflows, 
adversely impacting human health, water supplies (ground and surface) and ecosystem 
function.  Given the very high costs of the proposed system and its severe socio-economic 
repercussions, earthquake repairs may be deferred and underfunded, if feasible at all.  
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Alternative systems (see below) would avoid or, at a minimum, substantially lessen these 
adverse impacts. 

2. The review process has failed, and continues to fail, to consider a reasonable range of feasible or 
potentially feasible project alternatives -- including the most cost-effective wastewater treatment 
alternative, or to provide an objective, accurate and adequate analysis of alternatives.  (See Laurel 
Heights Improvement Assn. v. Regents of the University of California (1988) 47 Cal.3d 376, 399-
407; Kings County Farm Bureau, 221 Cal.App.3d 692, 730-737; §§ 21002, 21081, subd. (a)(1), 
21081.5, 21100, subd. (b)(4); Guidelines, §§ 15021, subd. (a)(2), 15091, 15092, subd. (b)(2)(A), 
15126, subd. (f), 15126.6; 42 U.S.C. §§ 4332(2)(C)(iii) & (E), 4334; 40 C.F.R. §§ 1505.1(e), 
1507.2(d).) 
 

• A decentralized project with two treatment sites.  The EIR rejected this alternative as 
infeasible due to high cost and potential impacts to local environmentally sensitive habitat .  
However, with treatment sites at the north end of the Mid-town site (on acquired, already-
disturbed land) and at the project staging site for the previous project (already disturbed), 
combined with Los Osos Sustainable Group (LOSG) Sustainable Basin Plan 
recommendations (which eliminated drain fields in the community), the alternative may 
reverse seawater intrusion and have significantly greater environmental benefits than the 
LOWWP.  The benefits include (1) greater water quality improvements; (2) substantially 
lower energy costs and GHG emissions; (3) greater protection of coastal zone 
environmentally sensitive habitat areas (ESHAs); (4) more quality of life/community 
aesthetics features; and (5) lower costs -- about $35 million less than the LOWWP ($145 
million vs. $180-$190 million). (Attachment 3, at 7; Attachment 8, at 2; Attachment 7, at 4-
10; Attachment 10, at 1-3; Attachments 4, 5, 6, 15.) 
 

• A decentralized project with a mix of on-site and cluster systems.  USDA policy specifically 
recommends consideration of this alternative, yet was not reviewed.  Combined with the 
LOSG Sustainable Basin Plan recommendations, it may or would (1) reverse seawater 
intrusion; (2) reduce ground and surface water contamination (from all sources); (3) greatly 
reduce energy costs and GHG emissions; and (4) virtually eliminate threats to the basin 
and ESHA from altered/reduced groundwater flows -- all for about half the cost of the 
LOWWP ($85 million vs. $189 million).  This cost-effective alternative would require 
amendments to the septic tank prohibition.  These are within the discretion of the 
CCRWQCB -- which adopted the prohibition, and is a responsible and trustee agency 
concerning the LOWWP.  (Attachment 3, at 7; Attachment 8, at 3-4; Attachment 7, at 9-10; 
Attachment 10, at 1-3; Attachment 15, at 1-3; Attachments 4, 5, 6, 9.) 

 
• A centralized STEP project with objective, accurate assumptions.  The EIR evaluated this 

alternative but found it to be environmentally inferior to the LOWWP.  This EIR finding was 
unsupported by substantial evidence.  It was derived from biased assumptions and 
inaccurate information.  Compared to the LOWWP, this alternative would reduce 
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environmental impacts (due to less inflow and infiltration, the leading cause of sewage 
overflows) while accommodating conservation flows without redesign or added costs.  It 
could be constructed much faster, and would be far less vulnerable to damage caused by 
earthquakes and liquefaction.  And, in the event of an earthquake, repair costs would be 
far lower -- $20 million to $50 million less than the LOWWP.  (Attachment 8, at 1; 
Attachment 12, at 2; Attachment 15, at 1-4; Attachment 21, at 1; Attachments 11, 16.) 
   

• Optimizing the Current System.  USDA policy specifically recommends consideration of 
this alternative, but the EIR did not consider it.  Combined with the LOSG Sustainable 
Basin Plan recommendations for basin-wide water use efficiency and septic system, nitrate 
and stormwater management programs, this alternative may reverse seawater intrusion, 
significantly reduce nitrates and other forms of contamination, while also addressing 
concerns relating to septic systems located in high groundwater areas and near the 
estuary (by lowering groundwater levels and ensuring alternative maintenance systems).  
(Attachment 3, at 4; Attachments 4, 5, 6.)  This alternative would achieve most of the 
project objectives at a fraction of the cost of the proposed project, while eliminating all 
significant adverse impacts of the project.  Water use efficiency, septic system and nitrate 
management plans were never implemented in the basin.     

 
3. Significant new information exists, calling for an SEIR for purposes of state responsible agency 

review; and an EIS (or, preliminarily, a supplemental EA) for purposes of federal agency review.  (§ 
21166; Guidelines, §§ 15162, 15163; see also id., 15088.5, 15052, 15096; Idaho Sporting 
Congress, Inc. v. Alexander (9th Cir. 2000) 222 F.3d 562, 566; id. at 566, fn. 2 [noting that 40 
C.F.R. § 1502.9 is the standard for the duty to supplement both EISs and EAs].) 

 
• As emphasized at pages 6 through 8, above, in May 2010, the ISJ working group released 

the Basin Update, which revealed a substantial change in basin conditions -- far more 
rapidly accelerating seawater intrusion in the Los Osos Valley Basin than was previously 
known.  (Attachment 2, exh. B.)  The Basin Update showed the basin model -- the same 
one used to predict the LOWPP’s adverse impacts on seawater intrusion -- is not reliable 
for estimating seawater intrusion, project effects thereon -- and hence on drinking water 
quality -- or the adequacy of the Broderson leach fields as mitigation for this significant 
impact.  The Basin Update includes a peer review of the basin model that did not consider 
the accelerating seawater intrusion or two reviews of the basin by Mr. Yates who co-
authored two basin studies.  (Attachment 24, at 1, 2; Attachment 3.)  The peer review 
recommends model upgrades to express uncertainty values and clarify data input.  
(Attachment 2, exh. C, at 9.)  The Basin Update also indicates that water purveyors are 
considering desalination, nitrate treatment for the upper aquifer and other options that may 
have adverse environmental affects in combination with the LOWWP, and substantially 
undermine the need for the LOWWP.  (Attachment 2, at 5-6.)  Treatment of nitrates at the 
well head and desalination now are considered feasible mitigations or alternatives that 
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could substantially reduce or avoid project impacts by reducing or removing the need for 
implementing the centralized conventional-gravity waste water treatment option the 
LOWWP represents.  CEQA and NEPA require the alternatives to re-evaluated in a SEIR 
or EIS (or supplemental EA), given the new information now available, and its significance 
in negating EIR- and EA-based assumptions.  

 
• In his June 2010 review of the Basin Update, considering the factual data contained 

therein, Mr. Yates opined that accelerating seawater intrusion into the basin is an 
“extremely urgent” problem requiring urgent action, including 500 AFY of reduced pumping 
from the urban compartment.  (This is consistent with the water-use efficiency plan 
recommended by the Los Osos Sustainability Group).  (Attachment 3, at 1, 3, 7; 
Attachment 5.)  Yates also recommended the review of a wider range of mitigation options 
to address changes in basin conditions, adding that the project, in conjunction with the 
increased pumping from the upper aquifer may induce seawater intrusion in the upper 
aquifer.   (Attachment 3, at 1, 2, 4-7.)  Yates explained that accelerating seawater intrusion 
may make the LOWWP’s recycled water reuse program -- viewed as key mitigation for the 
LOWWP -- less viable.  (Attachment 3, at 2.)  Finally, he reiterated the need (noted in his 
January 13 review) to account for substantial uncertainties in modeling, with margins of 
safety built into measures, including “proactive” conservation.  (Attachment 3, at 1, 7; 
Attachment 24, at 4, 5.)   

 
• In January 2010, after reviewing basin modeling submitted to the Coastal Commission for 

its CDP review, Mr. Yates found that the EIR overlooked impacts on wetlands and other 
sensitive habitat along the estuary and Willow Creek Drainage, and that the Broderson 
leach fields will not mitigate for these impacts, as assumed by the EIR.  Yates also 
cautioned that the modeling has substantial uncertainties, casting considerable doubt on 
the adequacy of EIR mitigation measures.  He indicated the need for substantial margins 
of safety.  (Attachment 24, at 4-5.)  This post EIR expert review and the findings it yielded 
have yet to be considered by responsible agencies and factored into their post EIR 
environmental review process and decisionmaking.  (Attachment 25.) 
 

• In March 2010, water quality testing for Morro Bay Estuary conducted by the National 
Estuary Program (NEP) and the San Luis Obispo Science and Ecosystems Alliance 
(SLOSEA) indicated that nitrate levels remain very low in the estuary, and fecal coliform 
levels are well within safe limits, and are possibly declining.  These data provide 
substantial evidence that septic systems are not harming estuary water quality and do not 
pose a threat to the basin or human health.  (Attachment 23.)  The CDP and other project 
documents cite a 16-year old (1995) Regional Water Quality Control Board ”preliminary 
working draft” for the proposition that septic systems are harming the estuary and habitat.  
But this preliminary draft does not establish that septic systems are the cause of cited 
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problems (restrictions on shell fish harvesting).  (Attachment 25, at 5, 6.)  The “draft” report 
does not constitute substantial evidence.   
  

• In April 2010, the U.S. Environmental Protection Agency (EPA) released its Chesapeake 
Bay guidelines for septic systems, which allow septic systems to remain in place near 
Chesapeake (a water body with known nitrate problems).  It set discharge requirements 
based on proximity to the Bay.  This reflects current EPA policy regarding use of onsite 
wastewater disposal systems in proximity to a sensitive water body adversely affected by 
nitrates.  Available evidence shows that Morro Bay Estuary is not adversely affected.  EPA 
provides examples of onsite systems and costs, which indicate that substantial reductions 
in nitrates in the basin can be achieved with onsite systems and system upgrades at per-
unit costs substantially lower the LOWWP (approximately $36,000 per single family home).  
(Attachment 31, 3-5, 17-22.) The report also shows that a Nitrex underground treatment 
system (the same technology presented in the LOWWP decentralized technical memo for 
the LOWWP) can reduce nitrates to levels lower than predicted for the LOWWP.  
(Attachment 31, at 18; Attachments 7, 8, 9.)  This new information is significant in that it 
shows that onsite wastewater disposal and treatment systems present a feasible 
alternative.  As such, it must be accounted for prior to any funding or other discretionary 
responsible agency decisions concerning the LOWWP.  
 

• In May 2010, a Stanford study established that pathogens from septic systems do not 
threaten surface water bodies if systems are functioning properly -- which can be 
monitored.  (See Attachment 42, 
<http://www.stanford.edu/group/knowledgebase/cgi-bin/2010/09/10/from-
septic-system-to-the-sea-tracking-groundwater-pollution> [as of Feb. 25, 2011].) 
This new study, too, is significant, in that it shows that onsite wastewater disposal and 
treatment systems present a feasible alternative.  As such, again, it must be accounted for 
prior to any funding or other discretionary responsible agency decisions concerning the 
LOWWP.  

 
• In June 2010, a Water Environment Research Foundation (WERF) study found that GHG 

emissions from septic tanks (including STEP tanks) are half as high as was assumed in 
the EIR.  This shows a significant reduction of the estimated climate change effects of the 
centralized STEP and decentralized LOWWP alternatives, not to mention of the effects of 
existing septic systems.  (Attachment 30.) 

 
• In July 2010, the SWRCB published its proposed AB 885 statewide septic system waiver, 

providing further evidence that septic systems do not require pumping every five years.  
(Attachment 17.)  GHG emissions and other impact estimates for the STEP alternative 
were based on the assumption that AB 885 would require septic tanks to be pumped every 

http://www.stanford.edu/group/knowledgebase/cgi-bin/2010/09/10/from-septic-system-to-the-sea-tracking-groundwater-pollution�
http://www.stanford.edu/group/knowledgebase/cgi-bin/2010/09/10/from-septic-system-to-the-sea-tracking-groundwater-pollution�
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five years.  This inaccurate assumption almost doubles some of the cost and impact 
estimates for the STEP project (i.e., hauling and handling of septage).  (Attachment 16.)  
The waiver now recognizes that pathogens are not a threat to water bodies if systems are 
properly functioning, and it sets septic system discharge requirements based on proximity 
to protected water bodies. 
 

• In August 2010 (in an update of his June review), Mr. Yates confirmed that the Broderson 
leach fields can be replaced with adequate conservation and additional recycled water 
storage.  (Attachment 3, at 5; Attachment 5.)  This would substantially reduce adverse 
impacts by avoiding the destruction of eight acres of ESHA and the considerable energy 
use and air pollution impacts caused by the construction and operation of the Broderson 
leach fields (e.g., significant greenhouse gas emissions related to pumping water uphill to 
the Broderson leach fields and by rehabilitating (re-excavating and disking) leach fields 
every five to seven years).  (Attachment 15, at 3, 4; Attachment 20, at 6.) 

 
• In December 2010, the San Luis Obispo Board of Supervisors approved a rates and 

charges Proposition 218 assessment and ordinance that raised the cost of the project for 
existing homeowners by about $42 million (from $127 million to $169 million, not counting 
on-lot costs of about $14 million).  (Attachment 27, at B, C, F, G; Attachment 21, at 10; 
Attachment 28, at 8-10; Attachment 13, at 4.)  Because the indirect environmental effects 
of this substantial increase in the project’s adverse socio-economic impacts thus could not 
have been known when the final EIR was certified, they must be addressed through 
responsible agency supplemental environmental review.   
 

Inconsistency with USDA regulations and policies 
 

1. The EA is not consistent with 7 C.F.R. § 1780.57 (a) (c) (f):  
 

• The EA does not conform with this regulation governing the construction of USDA funded 
projects because the project/process (1) does not comply with NEPA; (2) “[f]acility design” 
does not “consider cost effective energy-efficient and environmentally sound products and 
services[;]” (3) the design does not prevent water losses and waste (it will result in 
considerable inflow and infiltration depleting scarce water supplies); and (4) the facility’s 
design does not “provide the most economical service practicable.”   

 
2. The EA is not consistent with USDA Rural Utilities Bulletin 1780-2:  

 
• The EA does not conform to this policy because it does not consider among others, 

alternatives “optimizing the current facilities (no construction) [and] centrally managed 
small cluster or individual facilities.”  (USDA Rural Utilities Service, Bulletin 1780-2 (9-10-
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03) at 4-5.)Furthermore, contrary to this guidance document’s suggestion, mitigation 
measures necessary to avoid or minimize any adverse environmental effects are not 
integrated into project design.  (Id. at 5.) 

 
Inconsistency with the federal Clean Water Act 

 
1. The EA is not consistent with 33 U.S.C. § 1292: 

 
• The EA is not consistent with this section because it does not conform to the following 

provision:  
 
Any application for construction grants which includes wholly or in part such methods or 
systems shall, in accordance with guidelines published by the Administrator pursuant to 
subparagraph (C) of this paragraph, contain adequate data and analysis demonstrating 
such proposal to be, over the life of such works, the most cost efficient alternative to 
comply with sections 1311 or 1312 of this title, or the requirements of section 1281 of this 
title. 
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LOS OSOS GROUNDWATER BASIN UPDATE 
ISJ Working Group 

May 4, 2010 

The ISJ Working Group is workin g under the auspices of  the Interlocutory Stipulated Judgm ent 
in the Los Osos Groundwater Basin (Basin) adjudication to draft and implement a Basin 
Management Plan (BMP).  The BMP is in draft form and we expect will be released during 
2010.  This update discusses the basic elements of the BMP, updated inform ation generated by 
recent groundwater investigations in the Basin,  and various mitigation measures that are being  
evaluated to remedy water resource challenges facing the Basin. 

I. LOS OSOS GROUNDWATER BASIN MANAGEMENT PLAN 

The BMP is being created through  collaborative participation of  members of the ISJ W orking 
Group.  The BMP describes the Basin, its hydrologic and geologic settings, community water 
demands and groundwater quality.  The BMP also  acknowledges the major challenges facing the 
Basin, i.e., water quality in the upper aquifer and seawater intrusion in the lower aquifer. 

The BMP i s designed to memorialize the ongoing and future water monitoring processes, 
groundwater management goals for the Basin and to outline the mechanisms and processes by 
which those goals will be achieved.  The anticipated goals include the following: 

(A) Provide for a continuously updated hydrologic assessment of the Basin, its water 
resources and safe yield; 

(B) Establish a strategy for maximizing the reasonable and beneficial use of Basin 
water resources; 

(C) Provide sustainable water supplies for existing and planned future development 
within Los Osos; 

(D) Stop seawater intrusion into the lower aquifer; 
(E) Manage existing contamination and prevent future contamination of the upper 

aquifer; 
(F) Protect environmentally sensitive areas within or influenced by the Basin 

hydrology; 
(G) Quantify each party’s rights to rely on the Basin water resources; 
(H) Allocate costs equitably; 
(I) Develop strategies to maximize the grant funding opportunities for ongoing BMP 

implementation; and 
(J) Set water conservation goals. 

The BMP describes in detail the actions tha t will be taken in order to implement these goals.   
These actions include determination of Basin water supply and demand, establishment of a 
groundwater monitoring program, and an operations and recharge plan for the Basin, which will 
provide for m anagement of salts and nutrients in the groundwater.  These actions will be 
coordinated with the actions to be taken by the County as part of the Los Osos Wastewater 
Project (LOWWP). 

Attachment 2 Page 1
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II. BACKGROUND 

A. Groundwater Zones 

The Basin contains roughly five layers of groundwater, which have been identified, from 
shallowest to deepest, as Zones A, B, C, D and E.  Not all zones are present in all areas of the 
Basin.  Zone A is comprised of Los Osos Creek bed alluvium.  Zone B contains perched 
groundwater.  Zones A & B are depi cted in Exhibit A.  Zones A & B are not generally used for 
groundwater production and are effectively isolated hydraulically from  the underlying aquifers 
(Zones C, D & E) by an extensive clay layer.  Zones C, D and E are the sources of groundwater 
production from  the Basin.  Zone C represents the upper aquifer, which suffers from nitrate 
pollution caused by septic systems.  Zone D a nd Zone E together make up the lower aquifer, 
which is threatened by seawater intrusion. 

B. Safe Yield 

Safe yield is generally defined as the maximum draft on a basin that will not produce undesirable 
impacts.  In the LOCSD Draft Water Management Plan produced in 2005, the Basin safe yield 
under then-current conditions was listed at 3,250 acre-feet per year (AFY), of which 800 AF Y 
was for the Los Osos Creek Valley1 and 2,450 AFY was for the urban area. 

The steady-state groundwater m odel that has been  developed prim arily by Cleath + Harris, Inc. 
on behalf of the ISJ Working Group was updated in 2004, was conve rted to sim ulate seawater 
intrusion in 2005, and in 2008 was updated again to  reflect current pu mping conditions.   Th e 
primary constraint on safe yield of the Basin is seawater intrusion.  In 2009, the safe yield 
estimate was updated using the groundwater model.  Under current conditions (assuming no Los 
Osos Creek Valley surplus water development), the overall basin yield estimate is 3,200 AFY.  
After subtracting 1,100 AFY in agricultural irrigation, private domestic use and golf course 
irrigation, the purveyors have available for their use an estimated 2,100 AFY of sustainable safe 
yield.  This is com parable to the curren t level of community demand which has averaged 
approximately 2,040 AFY over the period from 2004-2008.2 

Balancing the Basin without supplemental water requires a redistribution of pumping between 
the upper (Z one C) and lower (Zones D & E) aquifers.  In other words, the safe yield analysis 
has clarified that more pumping should be done from  the upper aquifer (Zone C), and less  
pumping from the lower aquifer (Zones D and E) in order to achieve sustai nable safe yield from 

                                                      
1 The Los Osos  Creek Valley, also known as the Creek Com partment, extends from the Eastside (defined below), 
across the Los Osos Creek Valley to the east limits of the basin. 
2 It should be noted that t hese figures  are e stimates ba sed on  t he e xisting B asin m odel, an d t he IS J parties will 
develop the BMP to include a reasonable buffer to account for the uncertainty that exists in every groundwater basin 
model. 
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the Basin.  In addition, it may be necessary  for pum ping to shift from  the W estside3 to th e 
Eastside4 and the Los Osos Creek Valley. 

In terms of safe yield by aquifer layer, for a balanced Basin under cu rrent conditions the upper  
aquifer (Zone C) yield is 1,700 AF Y (assuming existing nitrate cont amination is either rem oved 
or adequately treated ) and the lower aquifer (Zones D and E) yield is 1,500 AFY.  The  
distribution of upper aquifer vers us lower aquif er yield varies across the Basin, however, with 
most of the lower aquif er yield in the Eastside  and Los Osos Creek Valley.  After subtracting 
water production allocated to agricultural irrigation, private domestic use and golf course 
irrigation, the safe yield dist ribution for water purveyors is 1,460 AFY from  Zone C  and 640 
AFY from Zones D and E. 

C. Seawater Intrusion 

As is commonly known, the Basin is experiencing increasing levels of seawater intrusion into the 
lower aquifer (Zones D and E).  Between 1985 and 2005, the average annual rate of intrusion in 
lower aquifer Zone D was estim ated at 60 feet per year for the 250 milligram per liter (m g/l) 
isochlor line and 45 feet per y ear for the 2,500 mg/l isochlor line.  During this same period, the 
rate of intrusion for precursor trends (early-detection at lower chloride concentration based on 
ion ratios) at approxim ately 200 feet per year between GSWC wells Pecho (13L4) and Rosina 
(13J4), and approxim ately 600 feet per year between GSWC Rosina and the LOCSD Palisades 
well (18L2). 

Seawater in trusion m onitoring was conducted in Decem ber 2009 and January 201 0 to update 
estimates of the rate and extent of seawater intrusion in lower aquife r Zones D and E and to 
assist in planning, implementing and evaluating sea water intrusion mitigation measures.  Results 
of the current m onitoring event, which followed three years of drought c onditions, indicate that: 
the seawater wedge has extended into the lower aquifer through “fingers” as well as a broader 
front; the average horizontal rate of intrusion between 2005 and 2010, based on the 250 mg/l 
isochlor, has accelerated to 700 fe et per year; and the 250 m g/l isochlor line has reached the 
LOCSD Palisades well (18L2). The results of the monitoring are reported in the Technical 
Memorandum from Cleath + Harris, Inc., attached as Exhibit B. 

D. Peer Review 

The ISJ W orking Group and the County have used  the groundwater model referenced above to 
evaluate the safe yield of the Basin and the impact of actions to be undertaken as part of the 
BMP and LOWWP on the health of the Basin.  In order to ensure that the model results are 
reasonably accurate for its purposes, the ISJ Working Group hired Stetson Eng ineers, Inc. to 
perform a peer review of the model.  A memorandum describing the results of that peer review is 
attached as Exhibit C.  The key findings are that: 

                                                      
3 The Westside of the basin extends west of Palisades Avenue and includes Cuesta-by-the-Sea, Redfield Woods, the 
Martin Tract, Cabrillo Estates, Sunset Terrace and Monarch Grove. 
4 The Eastside of the basin extends east of Palisades Avenue and includes Baywood, downtown Los Osos, Bayview 
Heights, Bayri dge Estates, mo bile home p arks on Los Osos Valley Ro ad an d all ru ral residen tial n eighborhoods 
between South Bay Boulevard and Palomino Drive. 
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 While the re is uncertainty in  all models, the SEAWAT model developed by 
Cleath-Harris Geologists and recent model results appear reasonable. 

 SEAWAT is an appropriate m odel code for the Los Osos ba sin for evaluation of 
the average groundwater basin budget (including basin and subarea yields), the 
extent of seawater intrusion, and for use in evaluating the relative effects of 
development and changes in basin management or climate. 

 The current SEAWAT model and results regarding seawater intrusion and safe  
yield provide usable results on which to base near-term  changes in pumping 
distribution to mitigate seawater intrusion. 

The various recommendations for improvements to the model made by Stetson Engineers, Inc. in 
the memorandum will be addressed as part of development of the BMP. 

III. GROUNDWATER MANAGEMENT ACTIONS 

Based on the increasing rate of seawater intrusion described above, it is clear that quick and 
decisive action must be taken to address the intrus ion.  Specific actions that are being considered 
are described below. 

A. LOWWP Actions 

In order to mitigate the effects of increased seawater intrusion from the rem oval of septic tank  
disposal, and to use the tertiary treated wastewater effluent to assist in ensuring a safe and 
reliable supply of water for the Basin into the future, the County of San Luis Obispo is currently 
planning to take the following actions as part of the LOWWP, subject to final approval of a 
Coastal Development Permit by the California Coastal Commission and adoption of a final due -
diligence resolution by the County. 

1. Broderson Disposal.  Pursuant to Condition 97 of the Coastal 
Development Permit for the LOWWP, the project will dispose of tertiary 
treated effluent at the Broderson site, up to approximately 448 AFY. 

2. Bayridge Leach Field.  Pursuant to Condition 101, the project will 
dispose of approximately 33 AFY at the site of the existing Bayridge leach 
field. 

3. Indoor Water Conservation .  Pursuant to Condi tions 1, 99, 103 and 108, 
the project ( in consulta tion with the water purve yors) will implement an 
indoor water conservation program within the prohibition zone allowing 
for 50 gallons per capita per day indoor water use. 

4. Agricultural Reuse .  Pursuant to Condition 97, the County will apply 
treated effluent to agricultural re-use overlying the Basin. 
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5. Urban Reuse of Treated Wastewater Effluent.  Pursuant to Condition 97, 
the County will apply treated effluent to  urban re-use (as id entified in the 
Effluent Re-Use and Disposal Tech Memo, July 2008). 

The ISJ Working Group recognizes the abov e-listed LOWWP actions are cruc ial to m itigating 
the negative im pacts with which the Los Osos community is faced and that im plementation of 
these measures should be pursued as soon as possible.  The group believes these measures are 
complementary to the additional actions being considered by the ISJ Working Group, which are 
described below. 

B. BMP Actions 

The following actions are not being pursued as part of the LOWWP, but the ISJ Working Group 
is inves tigating these actions f urther and considering them  as part of the BMP as means of 
balancing the Basin.  The ISJ W orking Group is committed to presen ting the ISJ parties with a 
BMP that in cludes sufficient actions to balanc e lower aquifer water supplies and demands and 
stop the progress of seawater intrusion.  Potential actions under investigation include the 
following: 

1. Relocation of Wells.  This action would shif t the loca tion of  a ce rtain 
amount of groundwater production by LO CSD, GSWC and S&T from the 
Westside to the Eastside or the Los Osos Creek Valley.  Implementation 
of this action m ay require the drilling of new groundwater production 
wells and tr ansmission m ains.  This action m ay be integra ted with the 
agricultural reuse described as a LOWWP action above. 

2. Water Con servation.  In addition to the indoor water conservation 
measures being taken under the LO WWP, there may be opportunities to 
reduce urban water demands in Los Osos based on indoor water 
conservation outside the prohibition zone and outdoor water conservation 
throughout the Basin area, primarily through changing landscape types 
and irrigation methods.  For example, commercial and residential 
irrigation can be automated based on specific plant needs and weather and 
soil conditions. 

3. Nitrate Removal from Zone C.  This action would require the use of well-
head treatment facilities to remove nitrates to achieve 1, 400 AFY of sa fe 
yield from Zone C. 

4. Use of Shallow Wells .  There m ay be opportunities to reduce pum ping 
from Zones C, D and E by using shallow wells fro m Zones A and B for 
irrigation. 

5. Brackish Water Desalination .  This action would produce groundwater 
from areas of Zones D and E that have been affected by seawater intrusion 
and treat it through a desalination process for municipal use.  Strategic 
location of brackish groundwater production wells may assist in 
preventing seawater intrusion into new areas of the Basin. 
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6. Rainwater Harves ting.  This action would involve working with local 
property owners to collect rainwater for use on site. 

7. Installation of Greywater Systems .  This action would involve working 
with local property owners to insta ll greywater system s, by which certain 
types of wastewater are treated and reused on site. 

Many of these actions would involve  leadership or participation by the water purveyors, as wel l 
as residents and businesses within the Los Osos community. 

IV. NEXT STEPS 

The ISJ W orking Group is currently studying the actions above and intends  to prepare a public 
review draft of the BMP by the end of 2010.  The BMP will include a financing strategy and 
timeline for implementation of adopted actions. 

 
 
 
 
 
SB 542232 v6:006774.0151  
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CHGCleath-Harris Geologists, Inc.
11545 Los Osos Valley Road, Suite C-3

San Luis Obispo, California 93405
(805) 543-1413

Technical Memorandum

Date: April 26, 2010
From: Spencer Harris
To: Los Osos ISJ Group

SUBJECT: Water Quality Monitoring Results Summary, November 2009 - January

2010, Los Osos Valley Groundwater Basin.

Water quality monitoring in the Los Osos Valley groundwater basin was conducted between
November 2009 and January 2010. The purpose of monitoring is to update estimates concerning
the rate and extent of sea water intrusion in the lower aquifer and to assist in planning,
implementing, and evaluating sea water intrusion mitigation measures. The analytical results of
groundwater samples collected from basin wells are presented in the attached Table 1.

Between 1985 and 2005, the average annual rate of intrusion in lower aquifer Zone D was estimated
at 60 feet per year for the 250 milligram per liter (mg/l) isochlor line and 45 feet per year for the
2,500 mg/l isochlor line. These were the average annual rates estimated over the time period. Data
from the 2005 study also showed the rate of intrusion for precursor trends (early-detection at lower
chloride concentrations based on ion ratios) at approximately 200 feet per year between Golden
State Water Company (GSWC) wells Pecho (13L4) and Rosina (13J4), and approximately 600 feet
per year between GSWC Rosina and the Los Osos Community Services District (LOCSD) Palisades
well (18L2).

Rates of sea water intrusion are affected primarily by water levels (pressure gradients), and aquifer
permeability. The rate of intrusion is typically not uniform over time, but varies seasonally
according to pumping cycles, and is accelerated during drought periods. Intrusion may also not be
uniform within the aquifer zones, but may follow preferential pathways along discrete sand and
gravel layers being tapped by pumping wells.

Results of the current monitoring event, which followed three years of drought conditions, indicate
the average horizontal rate of intrusion between 2005 and 2010, based on the 250 mg/l isochlor, has
accelerated to match the earlier precursor rates (up to approximately 700 feet per year), and has
reached the LOCSD Palisades well (18L2). Evidence of accelerated seawater intrusion since 2005
has also been confirmed with geophysics at a deep monitoring well (13M1), where there has been
a vertical rise in the seawater interface of 25 feet since the 2005 survey. By comparison, the sea
water interface rose 30 feet at Well 13M1 between 1985 and 2005. The estimated location of the
transition zone at the base of aquifer Zone D (250 mg/l isochlor) is shown in plan view in the
attached Figure 1, with a cross-section of the transition zone movement in Zones D and E shown in
Figure 2. An illustration showing the upward movement of sea water intrusion at monitoring well
13M1 is shown in Figure 3.
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Station ID Well Name Sample Date HCO3 Hardness Cond pH TDS Cl NO3 SO4 Ca Mg K Na
mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l

30S/10E-12J1 MBO5 DWR Obs. 11/20/2009 300 360 1150 7.5 732 83 ND 190 51 58 4.4 95
30S/10E-13J4 GSWC Rosina 1/14/2010 35 260 778 6 435 200 7.1 13 41 38 1.5 33
30S/10E-13L4 GSWC Pecho 11/20/2009 85 550 1610 7 979 460 10 48 91 78 2.1 69
30S/10E-13L7* S&T #4 11/19/2009 60 110 410 6.9 270 49 59 14 18 15 1.4 38
30S/10E-13M2 Howard East 12/9/2009 55 1100 3740 7.1 2170 1100 2.2 220 160 160 4.8 370
30S/10E-13N S&T #5 11/19/2009 41 89 386 6.8 267 73 27 11 15 13 1.4 38
30S/10E-24C1 GSWC Cabrillo 11/20/2009 60 150 611 7.1 347 130 18 22 23 22 1.6 52
30S/11E-7Q3 LOCSD 8th St. 11/19/2009 220 290 782 7.4 465 92 ND 46 46 42 1.9 53
30S/11E-17E7** So. Bay Obs. Deep 11/19/2009 ND 100 1100 11.2 427 110 6.1 54 39 1 8.7 110
30S/11E-17E8 So. Bay Obs. Middle 11/20/2009 120 160 455 7.3 255 42 19 12 25 23 1.3 29
30S/11E-17N10 GSWC So. Bay #1 11/20/2009 230 220 638 7.3 357 41 2.4 30 35 33 1.7 37
30S/11E-18K8 10th St. Obs. East 11/20/2009 230 220 620 7.5 378 32 ND 40 51 24 1.8 23
30S/11E-18K9 LOCSD 10th St. 11/20/2009 180 160 539 7.2 307 36 4.6 27 27 24 1.3 32
30S/11E-18L2 LOCSD Palisades 11/19/2009 200 590 1460 7.2 890 360 1.8 39 94 86 2 44

Palisade Obs. 6" 12/9/2009 270 380 856 7.5 528 68 ND 85 70 50 2.2 36
18L6 @ 400' 12/9/2009 280 400 857 7.3 535 68 ND 85 76 52 2.2 35
18L6 @ 500' 12/9/2009 260 440 856 7.4 521 68 ND 84 81 59 2.5 42

ND = Not Detected

Legend and Detection Limits

General Mineral
HCO3
Hardness 
Cond 
pH 
TDS 
Cl 
NO3 
SO4 
Ca 
Mg
K
Na 0.05

*Water sample from 13L7 affected by borehole leakage from upper aquifer
**Water sample from 17E7 affected by high pH.  Alkalinity 140 mg/l as carbonate and hydroxide

0.1
10.0
1.0
0.4

Sodium concentration in mg/L

Detection Limit for Reporting
2.0
1.0
1.0

Chloride concentration in mg/L
Nitrate concentration in mg/L
Sulfate concentration in mg/L

0.03
0.10

Total Hardness in mg/L CaCO3
Electrical Conductance in μmhos/cm
pH in pH units
Total Dissolved Solids in mg/L

0.5
0.03

30S/11E-18L6

Table 1
Water Quality Results - Sea Water Intrusion Monitoring

Los Osos ISJ Group

Description

Calcium concentration in mg/L
Magnesium concentration in mg/L
Potassium concentration in mg/L

Bicarbonate Alkalinity in mg/L CaCO3
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W  A  T  E  R            R  E  S  O  U  R  C  E            E  N  G  I  N  E  E  R  S 

TECHNICAL MEMORANDUM 

 

2171 E. Francisco Blvd., Suite K • San Rafael, California • 94901 
TEL: (415) 457-0701   FAX: (415) 457-1638    

 

 
TO: Mr. Robert Miller, Wallace Group DATE: May 3, 2010 

FROM: Peter M. Pyle, P.G., CHG. JOB NO: 2323 

RE:   Peer Review of the Los Osos Groundwater Model  

 
Stetson Engineers Inc. was contracted by Brownstein Hyatt Farber Schreck, LLP, on behalf of 
the ISJ Parties to review and evaluate the groundwater model and related technical studies to 
determine the validity of the model and assumptions.  We were also tasked with providing an 
opinion on the safe yield estimates determined using the model for the urban area and Los Osos 
Creek Valley portions of the groundwater basin with consideration of climate fluctuations.  The 
contact for the ISJ Parties is Robert Miller of Wallace Group in San Luis Obispo who is 
managing the contract.  Much assistance and additional data was provided by Mr. Spencer Harris 
of Cleath-Harris Geologists, Inc. (CHG). 
 
Stetson Engineers, Inc. performed the following tasks for this peer review: 
 

1) Reviewed key documents specified in the request for proposals (RFP) as well as 
additional information listed below. 

2) Attended a kickoff meeting with the ISJ Technical Group in December 2009. 
3) Conducted a one-day model work session with Spencer Harris of Cleath-Harris 

Geologists, Inc. of San Luis Obispo. 
4) Reviewed the model electronic data and output. 

 
Stetson Engineers, Inc. reviewed the following key reports for this study: 
 

1) Seawater Intrusion Assessment and Lower Aquifer Source Investigation of the Los Osos 
Valley Groundwater Basin, Cleath and Associates, October 2005. 

2) Flow Model Conversion and Urban Area Yield Update, Cleath-Harris Geologists, 
Technical Memorandum, July 2009a. 

3) Los Osos Creek Valley Yield Evaluation, Cleath-Harris Geologists, Technical 
Memorandum, July 2009b. 

4) Appendix D of the Draft Environmental Impact Report, Los Osos Waste Water Project, 
County of San Luis Obispo, November 2008. 
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In addition to those studies, the following reports and data were reviewed: 
 

1) Simulated effects of a Proposed Sewer Project on Nitrate Concentrations in the Los Osos 
Valley Groundwater Basin, prepared for LOCSD and Cleath and Associates, Yates and 
Williams, November 2003. 

2) Hydrogeology and Water Resources of the Los Osos Valley Groundwater Basin, USGS 
WRIR 88-4081, Yates and Wiese, 1988. 

3) Conducted phone discussions with Spencer Harris of CHG on model input and output 
and basis for key model assumptions. 

4) Sent via email requests for selected data and model sensitivity analyses, and reviewed 
and evaluated these additional data. 

5) Los Osos Wastewater Management Plan Update, Technical Memorandum #3, Ripley 
Pacific Team, July 2006. 

6) Comments regarding the Ripley Pacific Team’s Technical Memorandum #3, Los Osos 
Wastewater Management Plan Update, Cleath and Associates, October 2006. 

7) A Practical Guide to Groundwater and Solute Transport Modeling, Spitz and Moreno, 
1996. 

8) Applied Contaminant Transport Modeling, Zeng and Bennett, 1995. 
9) A critical review of data on field-scale dispersion in aquifers, Gelhar and others, 1992. 

 
 

 
Summary of Findings 
 
While there is uncertainty in all models, the SEAWAT model developed by Cleath-Harris 
Geologists and recent model results (CHG, 2009a, b) appear reasonable.  However, we have 
several recommendations; 1) The need for additional model documentation including definition 
of model limitations and uncertainty in the results and technical basis for input data, 2) Model 
refinement and additional scenarios including evaluation of climatic variability other than sea 
level rise and development of a monthly transient flow model using the model structure from the 
existing model with the addition of the STR package of Modflow.  The recommendations are 
discussed in more detail in the various subsections and under Recommendations, below.   
 
The scenario described in CHG (2009b) regarding redistribution of pumping in the basin with an 
increase in pumping the Los Osos Creek subbasin is reasonable and could be initiated without 
further modeling or analysis, provided the change is gradual, with continued water level and 
water quality monitoring and analysis.  The model could be updated as the effects of that 
plan/strategy become more fully understood.  The recommended approach is phased 
redistribution of pumping with contingency plans in place to make adjustments as needed and as 
ongoing monitoring data indicate. 
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Model Data and Assumptions 
 
This section of the peer review focuses on important model structure and input data that can 
significantly affect model results. 
 
Model Structure 
 
Cleath and Associates (2005) report contains the information used as a basis for the current 
SEAWAT model of the Los Osos groundwater basin including the hydrogeology and structure of 
the basin, aquifer hydraulic parameters, sources of recharge, water quality (including isotope 
analysis) and the extent of seawater intrusion.  Those data provide a strong foundation on which 
to build the groundwater flow and seawater intrusion model.  The current (CHG, 2009a,b) 
SEAWAT model consists of four layers representing the three primary water bearing units in the 
basin and a thick aquitard that extends throughout much of the basin.   
 
Based on the data and reports reviewed, the structure of the model is sound and can effectively 
simulate hydrologic processes in the groundwater basin, particularly as regards the different 
characteristics and extent of seawater intrusion in each of the main water bearing units (Zones C, 
D and E).  The Los Osos creek subarea on the eastern side of the Los Osos basin has a slightly 
different structure which the current model (CHG, 2009 a,b) also suitably represents.  The model 
grid is uniform at 250 x 250 feet which is reasonable for the Los Osos basin given its scale, 
density of data, and resolution required of model results. 
 
 
Hydraulic Parameters 
 
A key hydraulic parameter that controls groundwater and seawater flow in the model is 
horizontal hydraulic conductivity (Kh).  Its distribution by layer were requested from CHG and 
reviewed.  The distribution is shown for each model layer in the attached Figures 1 through 4.  
This distribution was discussed with Mr. Harris and compared to that of pumping test results 
presented in Cleath and Associates (2005), and supplemental data provided by Mr. Harris.   
 
The K distribution by layer seems appropriate and honors the field test data, which need not be 
precisely replicated in the model due to field data limitations and scale.  I had questions 
regarding the K distribution representing the Los Osos Creek alluvium which appeared different 
from that of typical stream alluvium.  However, discussions with Mr. Harris confirmed that the K 
values used in that area honor the unique geology of this region. 
 
This type of information (maps and discussion of aquifer hydraulic properties) should be 
included in a future report on the SEAWAT model used in the CHG (2009a,b) studies. 
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Recharge Preprocessor 
 
The 2009 SEAWAT model does not include the upper two geologic units which occur in the 
western two thirds of the basin including the perched aquifer (Zone A) and the transitional 
aquifer (Zone B).  The upper zones are not generally used for production and are effectively 
isolated hydraulically from the underlying aquifers (Zones C, D and E) by an extensive clay 
layer.  An unsaturated zone exists between the clay layer and the underlying aquifers although 
there is some leakage that occurs through it.  SEAWAT cannot simulate unsaturated flow while 
the more recently developed GSFLOW code developed by the USGS has that capability.  This 
limitation of SEAWAT requires that recharge to the saturated flow portion of the model from 
precipitation, minor tributaries, return flow from irrigation and septic tank seepage be determined 
by other methods.   
 
For the Los Osos basin this method has been a spreadsheet preprocessor developed by Yates and 
Williams (2003).  That report briefly describes this recharge and nitrogen loading preprocessor 
program which calculates deep percolation.  This model preprocessor was not evaluated in detail 
for this review.  There are many parameters and sources of data which are used in that 
preprocessor, some of which were changed to develop input for the CHG 2009 SEAWAT model.  
An Excel worksheet containing the model and input data was provided by Mr. Harris for this 
review, but the input data could not be evaluated in detail in the time available.   
 
It is suggested that the preprocessor documentation be updated such that the input data sources 
and methods of calculating deep percolation and evapotranspiration is transparent.  Changes to 
the model for use in successive models should be sufficiently described, accessible and readily 
available for review.  Flow diagrams showing how the spreadsheet preprocessor works and its 
most sensitive variables should be included.  We do not have a suggestion at this time as to 
whether the preprocessor could be improved or replaced by a more conventional unsaturated 
flow model due to our limited knowledge of it.  However, model code refinements may be 
available in the near future that will allow simulation of unsaturated flow and seawater intrusion 
using the same basic data sets as currently used in the current Los Osos model.  It is suggested 
that the model be updated to include unsaturated flow when possible. 
 
Representation of Los Osos Creek 
 
The recharge pre-processor does not include calculation of the recharge from Los Osos Creek to 
the aquifer in the Los Osos Creek subarea.  This is an important component of the model because 
it allows an increase in recharge as water levels decline in that area due to proposed increased 
pumping (CHG, 2009b).  Recharge is controlled by the model using the RIV module which 
allows river/creek seepage based on the water level in the creek, the head in the aquifer beneath 
the creek, and a coefficient based on the width of the creek, creek bed thickness and vertical 
permeability.  While use of the RIV module can produce usable results for this type of creek, the 
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STR module could have provided a better calibration.  The STR module allows the stream flow 
to reduce or cease during dry periods or seasons, thus providing a limit to how much 
seepage/recharge can occur from the creek to the aquifer.  A recent version of SEAWAT (late 
2009 available in GW Vistas updates) is available and should be used in updated versions of the 
Los Osos model. 
 
In order to evaluate whether the RIV module was properly used to represent Los Osos Creek 
seepage, two analyses were performed.  For the first, Creek flow data and a precipitation graph 
with a cumulative departure curve was requested from CHG.  The Creek flow data is shown in 
Figure 5.  It shows that data is missing for 1983, a wet year, and 1985-93 most of which were dry 
years.  The wet or dry year condition was determined using long term precipitation data with a 
cumulative departure curve requested from CHG (Figure 6).  A comparison of Figures 5 and 6 
indicate the creek flow data is skewed to wet years.   
 
The average creek flow for all of the years shown is 3,940 afy with a median of 2,230 afy.  If a 
balance period is selected (Figure 6) which is limited to 1979-81 creek flow data (Figure 5), the 
average is 2,326 afy with a median of 1,630 afy.  This suggests that no more than about 1,600 
afy should be allowed by the model to seep from the stream to the underlying aquifer.  The 
results of the increased pumping in the Los Osos creek subarea by CHG (2009b) is well within 
this limit at 1,013 afy.  In addition, the gage from which the flow data in Figure 5 was obtained is 
located somewhat downstream from the basin and model boundary such that some seepage to the 
aquifer can occur in the groundwater basin upstream of the gage.  The STR package will allow 
more accurate representation of stream leakage in future revisions of the model. 
 
The second analysis requested of CHG was a sensitivity analysis of the conductance coefficient 
used in the model RIV module representing Los Osos Creek.  CHG went farther than that and 
performed a sensitivity analysis on all other RIV variables including head in the River.  The 
results of that sensitivity analysis indicate that for a change in creek bed permeability of 100% 
the change in seepage is less than 1%.  For a change in stream bed permeability of 100% and 
stream width increase of 100% the change in seepage is also less than 1%.  The amount of 
seepage is more sensitive to stream stage with an increase in stream stage of 0.5 feet resulting in 
an increase in seepage of about 1.4% which is still not large.  Mr. Harris has indicated he is 
aware of this sensitivity and has calibrated stream stage so as not to allow seepage in excess of 
available stream flow.  Again, use of the more recent version of SEAWAT with the STR package 
and run in transient mode with monthly data, will improve model reliability with respect to the 
effects of increased pumping in the Los Osos Creek subarea. 
 
Seawater Intrusion Coefficients 
 
Seawater intrusion into the Los Osos groundwater basin is primarily effected by the relative 
elevations of the ocean and head in each aquifer, difference in fresh and seawater density and the 
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aquifer coefficient of dispersion, particularly the longitudinal component (dL).  This coefficient 
is an unknown that is dependent upon aquifer permeability and the scale of the intrusion 
problem.  Three technical references were reviewed to evaluate the potential range of this 
variable for the Los Osos basin, as noted above.  CHG was requested to perform a sensitivity 
analysis of the coefficient of longitudinal dispersivity.  The results are shown below in Tables 1 
and 2 for the 50 year calibration. 

Table 1.  Chloride 250 mg/l isochem ‐ Distance from coastline 2005 (in feet) 

Model 
Zone/Layer 

Measured/Estimated Calibration 
(dL/dT/dV) 

Low range 
(dL/dT/dV) 

High Range 
dL/dT/dV 

   (100/20/2) (10/2/0.2) (200/40/4) 

C/1 1,500 2,000 2,000 2,000 

D/3 2,500 – 5,500 2,500 – 5,400 2,400 – 5,100 2,600 – 5,700 

E/4 3,000 – 7,500 3,000 – 4,800 2,900 – 4,500 3,000 – 5,000 

Note: dL = Longitudinal Dispersivity, dT =Transverse Dispersivity, dV = Vertical Dispersivity   

 

Table 2. Change in distance of Chloride 250 mg/l isochem relative to calibration (in feet) 

Model Zone/Layer Calibration (dL/dT/dV) Low range (dL/dT/dV) High Range (dL/dT/dV) 

  (100/20/2) (10/2/0.2) (200/40/4) 

C/1 0 ft 0 0 

D/3 0 ‐300 +300 

E/4 0 ‐250 +250 

 
 
The longitudinal, transverse and vertical dispersivities are related and are generally express as a 
ratio.  Table 1 indicates the model simulated accuracy relative to the dL of 100 used in the model 
and to a wide range of values.  Table 2 indicates the relative sensitivity of the model to the same 
range.  The results indicate the model is surprisingly insensitive to longitudinal dispersivity and 
that the differences in simulated intrusion under the wide range of coefficients simulated is only 
300 feet or about one model cell width after 50 years.   
 
In addition to the analyses discussed above, Stetson Engineers requested that CHG provide a 
composite map of the simulated and measured extent of seawater intrusion as of 2005, the end of 
the 50 year calibration period to determine visually how well the model matches the data base on 
the 250 mg/l Chloride isochem.  Figure 7 shows the results provided by CHG where the green 
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area represents the 250 mg/l Chloride isochem as a wedge in Zone D due to density differences 
and the blue line (0.03 isochem) represent the model simulated extent of the 250 mg/l Chloride 
isochem in the middle of the aquifer.  The model appears to match the data relatively well.  A 
comparison of columns 2 and 3 in Table 1 provides a more precise measure of this difference. 
 
 
SEAWAT Model Limitations 
 
The current transient calibration for the SEAWAT model only represents three multi-year period 
and the predictions are run with steady-state (average hydrologic) inputs.  This increases the 
uncertainty in the model for calibration and prediction of monthly water levels, recharge, stream 
seepage and storage change during critical dry periods.  While the model structure is in place for 
developing a monthly transient calibration, it may take significant time and effort to calibrate the 
SEAWAT model.  This is primarily due to known problems with numerical instability in 
SEAWAT when running in transient mode.  This effort may be warranted in the long term but, in 
the short term the suggested redistribution of pumping to the Los Osos Creek area need not be 
delayed.  In future model updates it is suggested that the model be calibrated with monthly stress 
and the STR package to better represent Los Osos Creek seepage to the underlying aquifer. 
 
While careful use of the RIV module can result in reasonable results as discussed above, this is 
still a model limitation that, when combined with the absence of a transient SEAWAT 
calibration is of concern with respect to more precise evaluation of management alternatives.  
Note that what is suggested is more accurate predictions, and not that the current SEAWAT 
model does not provide useful results. 
 
 
Model Results and Uncertainty 
 
Although it was not a part of the scope of work for this review, it was hoped that an estimate of 
the uncertainty of the extent of predicted sweater intrusion and subbasin safe yield under future 
management scenarios could be provide in this review.  However, as with most models, this is 
best defined by the developer of the model who is most familiar with the model, its input data 
and limitations.  As suggested below, some estimate should be placed on these model results 
(current and future) for the purpose of assisting decision makers in allowing consideration of 
alternate plans should the model not prove100% accurate.   
 
All models have an inherent degree of uncertainty.  That does not invalidate their results, but 
knowing the uncertainty in key results is important for the planning process.  In this case, such 
planning could include a gradual shift in municipal pumping to the Los Osos Creek subarea with 
appropriate monitoring to evaluate the effects of such a change, which will likely be slow to 
occur.  Planning could therefore include various steps that could be taken should underpredicted, 
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but not surprising results occur.  For example large storage declines during dry periods in the Los 
Osos Creek subarea when pumping there is increased, or seawater intrusion does not slow at the 
rate expected, or the reduction in septic tank seepage does not slow at the rate expected, etc. 
 
 
Seawater Intrusion 
 
The model calibration provides reasonable results as noted above.  However, there is likely some 
uncertainty regarding the exact extent of the landward movement of seawater intrusion under 
predictive scenarios.  It is important to note that when making a comparison between predictive 
model simulations that the relative difference between the extent of seawater intrusion that is 
important for evaluating basin management alternatives rather than the absolute value of the 
extent of seawater intrusion or specific Chloride concentrations at any one location due to model 
limitations discussed above. 
 
Given the limitations of SEAWAT, the Recommendations discussed below include suggestions 
for evaluating dry period, seasonal and intermittent stream conditions by updating the current 
model using monthly transient stress periods. 
 
 
Safe Yield Estimates 
 
The safe yield estimate for the Urban Area of 3,200 afy (CHG, 2009a) is a reasonable long term 
average estimate, but with limitations discussed above regarding the uncertain response of the 
aquifers during extended dry periods.  It is suggested that a +/- value be added to that estimate 
based on model uncertainty.   
 
The SEAWAT limitations regarding the RIV module to simulate leakage to the aquifer have 
been address above, and the additional recharge under the scenario of expanded pumping in this 
area is reasonable due to consideration of this limitation by CHG.  An uncertainty range could 
also be added to the Los Osos Creek subarea safe yield estimate of 3,150 afy (CHG, 2009b) for 
the same reasons.  Additional recharge from Los Osos Creek is an important component of this 
estimate.  Improvements in model accuracy could be made through a monthly transient 
calibration of the existing SEAWAT model using the updated code with STR package capability.  
Reporting on an improved version of the model should still include a section on uncertainty. 
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Conclusions 
 
The current SEAWAT model and results regarding seawater intrusion and safe yield provides 
usable results on which to base near-term changes in pumping distribution to mitigate seawater 
intrusion (CHG, 2009a, b).  However, it is suggested that uncertainty values should be assigned 
by CHG to the model results given the model limitations to assist decision makers in their choice 
of action and any additional measures that should also be considered.  Our involvement with the 
USGS in other basins indicates they include, and recommends others include, a limitations and 
uncertainty section in model documentation (W. Danskin, USGS Research Hydrologist, 2009).  
SEAWAT is an appropriate model code for the Los Osos basin for evaluation of the average 
groundwater basin budget (including basin and subarea yields), the extent of seawater intrusion, 
and for use in evaluating the relative effects of development and changes in basin management 
or climate variability.   
 
Recommendations 
 
Although recommendations were not requested as part of this review, they are included in the 
text above and summarized below. 

 
1) Add uncertainty values to seawater inflow extent and rate, and safe yield estimates in 

CHG (2009 a,b) and future model documentation, memos, etc. 
2) Calibrate SEAWAT in monthly transient mode and use the STR package to represent Los 

Osos Creek.  Use a long period of record that includes the critical dry period for the 
region.  Repeat the same hydrologic period for predictive simulations. 

3) Continue to review climate change literature and determine if a comprehensive scenario 
regarding climate change should be run using an updated version of the model. 

4) Write up the Yates preprocessor used to estimate deep percolation to the saturated flow 
model (SEAWAT, MODFLOW, etc) including diagrams, screen capture or other method 
to show how model the works, include the source of model input data, what variables are 
usually changed for predictive runs and which variables are most sensitive.  This 
preprocessor provides significant input to the flow models and more complete 
information is needed. 

5) Additional model documentation is needed on the SEAWAT model for the Los Osos 
Creek Basin including assumptions, maps of hydraulic property distributions by layer, 
stream input data, reference to the unsaturated flow preprocessor and changes to input for 
model simulation, and other details sufficient for a complete understanding of the model. 

6) For the benefit of users of model results, future reviewers or model users it is suggested 
that a summary of Los Osos models and related documents be prepared.  This 
documentation should include, at a minimum, a table with; a) the model code used, b) 
whether transient or steady state, c) period simulated (calibration and prediction) and 
stress period length, d) if Yates preprocessor or other method used to estimated deep 
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Figure 1.  Horizontal Hydraulic Conductivity - Layer 1
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Annual Los Osos Creek Flow
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Figure 5.  Annual Los Osos Creek Flow (1978-2002)
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Figure A3

TDS Isoconcentrations
Calibration Run-2005 Zone D
May 2009 SEAWAT Model
Los Osos ISJ Group

Cleath-Harris Geologists, Inc.

Scale 1" = 4000 feet

Simulated TDS isoconcentrations in lb/ft3

0.03 lb/ft3 = 500 mg/l TDS 250 mg/l Chloride

0.06 lb/ft3 = 1,000 mg/l TDS

0.31 lb/ft3 = 5,000 mg/l TDS

≈

≈

≈

500 mg/l Chloride

2,500 mg/l Chloride

2005 Transition Zone:

Estimated extent of 2500 mg/l
Zone D isochlor (shading shows change with depth)

Estimated extent of 250 mg/l
Zone D isochlor (shading shows change with depth)

Figure 7. Zone D, measured and simulated extent of seawater intrusion, 2005.
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HYDR()FOCUS~ 
Solutions for land and W a ter Resources 

3 August 2010 

Mr. Keith Wimer 
Los Osos Sustainability Group 
110114th Street 
Los Osos, CA 93402 

SUBJECT: Review of Los Os os Basin Update and Current Wastewater Project 
Description--Revised 

After reviewing San Luis Obispo County's update on groundwater conditions in the Los Osos 
basin and the current description of the wastewater project, I would like to offer the following 
observations. 

• The seawater intrusion problem is extremely urgent. Seawater intrusion moved over 
a half mile in four years and has reached the center of municipal pumping from the lower 
aquifer. As I stated in my previous review (February 4) seawater intrusion is very difficult 
to reverse and renders water unusable for drinking when it exceeds only 1.5% of the 
inflow to a well. The most recent intrusion data indicate seawater intrusion is 
accelerating and threatens to shut down (or is already shutting down) the community's 
largest production wells. 

• Two immediate actions are needed to protect the water supply and prevent further 
intrusion. Both actions can be implemented quickly (1-2 years), and both actions are 
mutually compatible: 

o Shift most of the municipal pumping up from the lower to the upper aquifer 
system, and/or shift some of the municipal pumping farther inland. This 
requires drilling new wells and laying more pipeline. 

• This action may not be sufficient to provide long-term protection against 
seawater intrusion because the basin has never experienced that much 
upper-zone pumping, particularly in the absence of septic system 
recharge. 

o Decrease average per-capita water residential use from 104 gallons per 
capita per day (gpcd) to 74 gpcd or lower. This latter level is reasonable since 
it is the current average for the City of San Luis Obispo. 

• This action provides more reliable long-term protection against seawater 
intrusion because it addresses the fundamental problem which is an 
overall imbalance in the water budget (i.e., more water is consumed in the 
basin than is being replenished) . This would reduce total water 
production in the basin by about 500 AFY, which provides a reasonable 
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margin of safety given the uncertainty in previous studies (simulated 
intrusion rates) and uncertainties in the effects of currently proposed 
projects (shifting large amounts of pumping from the lower to upper 
aquifer; the percolation capacity of the Broderson leach fields). 

• Seawater intrusion and nitrates must be managed with an integrated basin-wide 
plan-they are interconnected problems within a single hydrologic system. 
Examples of the interconnectedness between issues include: 

a Sewering will greatly decrease recharge to the upper aquifer at the same time 
municipal pumping from the upper aquifer will be increasing to minimize 
seawater intrusion. These two major changes are a huge shift in the upper 
aquifer water balance and could cause seawater intrusion in that aquifer. 

a Indoor water conservation tends to increase the salinity of wastewater (same 
quantity of salts will be dissolved into a smaller volume of water). Conservation is 
urgently needed, but its effect on recycled water salinity needs to be considered 
when planning for irrigation reuse. The Fine Screening Analysis estimates 
domestic water use adds 200 mg/I of total dissolved solids (TDS) from salts to 
the wastewater stream. 

a A small amount of saltwater intrusion can also increase the salinity of the 
municipal water supply to the point that resulting reclaimed wastewater will be 
unacceptable for irrigation reuse. A small amount of intrusion could easily push 
the TDS concentration of the municipal supply to near the short-term drinking 
water MCl of 1,000 mg/l, if intrusion outpaces the upward shift in pumping. 
Adding 200 mg/l of TDS from normal urban use would result in a wastewater 
TDS approaching 1,200 mg/l. The reuse technical memorandum (Carollo 
Engineers 2008) indicated that this level of salts could decrease yields of lettuce 
and peppers to less than 90% of normal yields, although other crops would 
remain above 90%. Nevertheless, this constraint on crop selection could diminish 
the appeal of recycled water to local growers 

a Outdoor conservation measures, especially xeriscape, can also have a beneficial 
effect on the amount of nitrates and other contaminants entering the 
groundwater. As water tables drop, nitrates are treated to a greater extent in the 
vadose (dry) zone of the soil, and use of native plants with xeriscape requires 
fewer fertilizers reducing nitrates entering the soil. 

a Stormwater recharge, along with conservation, benefit the water balance 
equation. Stormwater recharge will also control flooding in problem locations, 
reduce pollution of surface water, and dilute contaminants in the groundwater by 
promoting more efficient percolation of clean stormwater (infiltrated before it 
picks up pollutants). 
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• The conservation target of 160 AFY in the project description is too small. Greater 
conservation is feasible and needed. 

• The conservation element focuses only on residential indoor water use within the 
prohibition zone. This scope is unnecessarily narrow. Expanding to a larger 
footprint (the Urban Reserve Line) and to all types of water use (residential 
outdoor and commercial) greatly increases the conservation potential, as the 
following bullets demonstrate. 

• Current per-capita water use within the Urban Reserve Line is about 104 gpcd 
(1 ,722 AFY residential water use/14,800 residents , per LOSG data sheets). 

o Residential water use in San Luis Obispo is 74 gpcd. If Los Osos decreases its 
water use to the same level, the annual savings would be 497 AFY. This exceeds 
the proposed percolation rate at the Broderson leach fields, and it does not 
include potential reductions in commercial and institutional use. 

o The recent County update on the project commits to a target of 50 gpcd for 
residential indoor use within the prohibition zone (12, 450 population). This goal 
is less effective than meeting the San Luis Obispo target. If indoor residential use 
in this zone is 66 gpcd (per the Fine Screening Analysis), then a decrease to 50 
gpcd would save only 223 AFY. If the 74 gpcd target were used in the prohibition 
zone, 418 gpcd would be saved. The target for overall use (74 gpcd) is 
preferable (especially if used within the URL) to the target for indoor use (50 
gpcd) because it encompasses a broader range of conservation opportunities. 

o Conservation has many co-benefits, such as reduced energy consumption for 
pumping and heating water for domestic and commercial uses. Conservation is 
doubly important in conjunction with the wastewater project, because it 
decreases the amount of water that is exported from the western half of the basin 
in the first place, thereby decreasing the volume of recycled water that needs to 
be piped back to the west side. This decreases energy and operating costs for 
water treatment, wastewater treatment, and conveyance in both directions. 

o Conservation measures that decrease indoor water use or reuse water on-site 
have the dual benefit of decreasing municipal pumping and decreasing 
wastewater generation. These measures include low-flow plumbing fixtures and 
graywater systems. The previous, onerous regulations governing residential 
graywater systems were largely eliminated in the 2010 update to the California 
Plumbing Code. Graywater systems are now much more feasible from a 
permitting and cost standpoint. 

o Other conservation and water management measures have no effect on 
wastewater generation but are needed to bring the water budget in the Western 
Compartment back into balance. Some of these are mentioned in the Basin 
Update and previous project design studies but are not included in the current 
project description . Measures in this category include agricultural exchange 
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(using irrigation wells in the Los Osos Creek area for municipal supply in 
exchange for recycled water delivered for crop irrigation), stormwater 
management to increase percolation of runoff, and rainwater harvesting. These 
should all be included as part of a comprehensive program to address 
wastewater management and seawater intrusion. 

• Previous studies should be updated to reflect the current project description and 
current status of seawater intrusion. 
The current project description reportedly does not include sprayfields. The recently 
documented arrival of seawater intrusion at the center of pumping in the lower aquifer 
will undoubtedly alter pumping patterns. Some of the cost and feasibility analyses in 
previous studies (for example, the Fine Screening Analysis and reuse technical 
memorandum) should be updated to reflect current conditions and opportunities. 

o The arrival of seawater intrusion at the center of pumping in the lower aquifer will 
force purveyors to shift a large percentage of municipal pumping from the lower 
aquifer to the upper aquifer. This would move the seawater intrusion problem 
from the lower aquifer to the upper aquifer. It also means that the "mitigation 
factors" used to evaluate the effect of wastewater alternatives on lower aquifer 
intrusion are not as relevant. The water balance and intrusion risk in the upper 
aquifer will be as important as in the lower aquifer, if not more so. For example, 
the effectiveness of percolation from the Broderson leach fields for mitigating 
upper aquifer intrusion is greater than for the lower aquifer, but new problems 
arise because the localized nature of Broderson recharge and increased upper 
aquifer pumping could result in seawater intrusion. As I mentioned in the 
previous review, Broderson recharge will not supply water to bay fringe marshes 
in the Baywood Park area. 

o The Fine Screening Analysis, the reuse technical memorandum (Carollo 
Engineers, 2008) and the Basin Update all assumed that water conservation 
would decrease water use and wastewater generation by only 160 AFY. The 
current project description assumes a 16 gpcd decrease in indoor water use 
(from 66 to 50 gpcd), which would decrease wastewater generation by 223 AFY 
for the initial population in the sewer service area (12,450 people) and by 330 
AFY at buildout (18,428 people). 

o The previous studies rejected water conservation, urban reuse, graywater 
systems, low impact development (LID) and stormwater percolation as elements 
of the project because they would require purveyor partiCipation. I disagree. All of 
those measures can be implemented by dealing directly with homeowners and 
public works agencies, bypassing the purveyors. 

o The current project description includes urban reuse, in spite of the previous 
conclusion that they would be infeasible because they require purveyor 
participation. 
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o The current, rapid advance of the intrusion front could change purveyor 
willingness to participate in conservation measures and alternative supply 
options such as agricultural exchange. 

o Collectively, these several changes in basic project parameters (increased 
conservation, shifting pumping from the lower to upper aquifer, elimination of 
sprayfields) warrant an updated evaluation of project design and operation with 
an eye toward minimizing overall costs and impacts. 

• Eliminating the Broderson recharge facility appears feasible and should be 
considered. 
The current project description proposes to percolate 448 AFY at the Broderson leach 
fields to meet two objectives: preventing seawater intrusion and disposing of wastewater 
in winter. A decrease in municipal pumping of 448 AFY would be at least as effective for 
preventing intrusion and is achievable through water conservation , agricultural exchange 
and urban reuse (see above discussion). Winter wastewater handling could be achieved 
through additional seasonal storage. In the absence of sprayfields and the Broderson 
facility winter storage for 4 months of recycled water is needed in an average year, and 5 
months in a wet year. Also, approximately 28 inches of additional reservoir depth is 
needed to store excess rainfall during an exceptionally wet winter. With an initial 
wastewater generation rate of 700 AFY and 83 AFY of inflow and infiltration during the 
wet season, then 5 months of seasonal storage would require reservoir capacity totaling 
375 AF. The reuse technical memorandum indicated that reservoirs with a depth of 15 
feet "should be possible in any location east of Los Osos Creek" (Carollo Engineers, 
2008). On a gross area basis, this translated to 12 AF of storage per acre of reservoir. 
Because approximately 2 feet of reservoir depth must be reserved for storing rain that 
falls directly on the reservoir during an exceptionally wet year, recycled water storage 
would be approximately 10 AF per acre of reservoir. The Giacomazzi site has at least 12 
acres available for a reservoir. The remaining 255 AF of storage (requiring about 26 
acres) would need to be constructed off-site, possibly on property owned by the end 
users. 

The cost of the additional reservoir capacity would be substantially offset by eliminating 
the cost of the Broderson leach fields and possibly eliminating nitrate removal from the 
treatment process. Nitrate removal is necessary for recharge but not for irrigation. The 
storage facility (ies) would be on land not suitable for farming and without sensitive 
habitat, avoiding impacts to both . Since project construction will take several years , time 
is available to locate and plan these sites as reuse contracts are being developed. 

This alternative would recycle as much as 100% of the wastewater for irrigation (783 
AFY, including winter inflow and infiltration). Current irrigation in the Los Osos Creek 
area is approximately 800 AFY (Cleath-Harris Geologists, Inc., 2008), and urban reuse 
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opportunities totaling 133 AFY have been identified (Carollo Engineers, 2008). Thus, 
sufficient demand already exists to absorb the annual recycled water supply. 

• Wellhead treatment to meet primary drinking water standards is inevitable. 
Seawater intrusion is forcing municipal production into the upper aquifer, where nitrate 
concentrations exceed the maximum contaminant level for drinking water in some 
locations. Wellhead treatment to remove nitrates using exchange resins is an approved 
technology, and is less costly and energy intensive than using reverse osmosis to 
desalinate seawater. Well-head treatment has been approved by the CPUC for Golden 
State Water Company in Los Osos. 

• The discrepancy between measured and simulated rates of seawater intrusion is 
not surprising. The measured rate of advance of the saltwater/freshwater interface has 
been much greater than the simulated rate. The discrepancy likely stems from aquifer 
heterogeneity (water moves through the aquifer along preferred flow paths within sand 
lenses) that is not represented at the scale of the model. Heterogeneity does not have 
much effect on simulated water levels and basin yield, but it has a large effect on 
simulating the advance of the saltwater front. 

• If onshore water levels are above sea level, there will probably be no intrusion. 
The rapid rate of seawater intrusion is caused by unsustainably low onshore 
groundwater levels. Although the greater density of seawater can theoretically cause 
intrusion even while onshore water levels are above sea level, I am unaware of a single 
instance when this occurred. In every case, seawater intrusion has occurred when 
onshore water levels fell below sea level. Water levels in the pumping trough in the 
center of Los Osos have been 5-10 feet below sea level for years Seawater will tend to 
move into this trough until water levels are brought up, which is why pumping must be 
reduced drastically in the lower aquifers (by approximately 1000 AFY according to model 
simulations[Cleath-Harris Geologists, 2009)) as soon as possible. Reduced pumping 
from conservation provides a rapid and direct way to address this issue, with long-term 
benefits. 

• Use monitoring data to track the saltwater interface and the model to track the 
water balance. Models have trouble simultaneously simulating both detailed constituent 
transport and volumetric water budget components due to numerical instability. A 
transient groundwater flow model with monthly or shorter time steps will provide 
reasonable estimates of the water balance, particularly recharge and discharge along 
Los Osos Creek. The flows from that model can be inserted into the steady-state 
SEAWAT model to estimate the long-term interface location. Margins of safety should 
be applied to all modeling results to account for the uncertainties in modeling (see my 
January 13 comment memorandum) and the difficulty of reversing seawater intrusion. 

Review of Los 0505 Basin Update 6 August 3, 2010 
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Given the rapid advance of the saltwater front, additional monitoring wells are probably 
warranted to monitor the status of intrusion and the effect of pumping reductions on the 
rate of intrusion. 

• In summary, the wastewater project must be designed to help solve the seawater 
intrusion problem as part of an integrated water management plan for the Los 
Osos basin. Water conservation and wastewater recycling are the key links between 
the wastewater project and seawater intrusion, and the present level of commitment to 
those project components is inadequate. The project should include water conservation, 
wastewater recycling , agricultural exchange and stormwater management measures that 
were considered but prematurely dismissed in previous studies but that continue to be 
advocated by the Los Osos Sustainability Group. The reasons for dismissing them were 
based primarily on assumptions regarding institutional and public mindset rather than 
technical or financial infeasibility. Those assumptions are out of date, given the harsh 
reality of the intrusion situation and the opportunity to concurrently solve the intrusion 
and wastewater problems at minimum cost. 

Please do not hesitate to contact me if you have any further questions. 

Sincerely, 

Gus Yates, PG, CHg 
Senior Hydrogeologist 

Review of Los Osos Basin Update 7 August 3,2010 
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June 9, 2010 
 
California Coastal Commission 
San Francisco, CA 
 
Dear Commissioner, 
 
Following a review of the literature describing the water resource issues in the Los Osos Valley 
Water Basin, I strongly support of the basin plan proposed by Keith Wimer and the Los Osos 
Sustainability Group.   
 
I am a professor at the CSU Monterey Bay Division of Science and Environmental Policy.  My 
degree is in Geological Sciences, and I have a long history of consulting and academic work in 
various aspects of watershed science.  I currently serve on the Board of Directors for the 
Monterey County Water Resources Agency and as co-Director of the CSUMB Watershed 
Institute.  My interest in the Los Osos Basin is strictly technical.  Coastal communities of 
California are gradually running out of local water supplies.  There are few models of 
sustainable water use in the region, so the Los Osos Valley Water Basin has the added 
responsibility of demonstrating best management practices for other basins to emulate.  The 
decisions made here will be closely analyzed.   
 
In 2009, I led a group of graduate students through an analysis of the water problems facing 
residents, resource managers, and water purveyors in the Los Osos Valley Water Basin (Smith 
et al., 2010).  We thoroughly read the existing literature and found that there were basically 
two competing perspectives.  There was the analysis provided in the Environmental Impact 
Report (and addenda), and an alternative analysis provided by the Los Osos Sustainability 
Group.  This letter reiterates my strong support for the ideals and details developed by the Los 
Osos Sustainability Group.  
 
 
There are several uncertainties in the water budget and physical elements of the aquifer 
system.  Some uncertainties could be reduced with further fieldwork and modeling, and some 
must simply be accepted.  Among the uncertainties are: 
 

• Aquifer geometry 
• Aquifer permeability 
• Interaquifer exchange rates across aquicludes 
• current position of the saltwater contamination 
• Stream flows 
• Current rainfall variability 
• Future climate trends 
• Sensitivity of groundwater modeling to variable inputs 
• Values of water input and output that will lead to a sustainable clean water supply  
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Our analysis suggests that the plan outlined in the EIR had the following main flaws.  There is 
little acknowledgement of real uncertainties associated with the hydrologic budget and 
groundwater dynamics.  The model outputs are presented as precise and accurate, yet we saw 
no evidence of sensitivity analysis.  How do the model results change with realistic variability in 
input parameters?  The lack of sensitivity analysis shows a lack of scientific rigor in modeling 
methodology.  We believe that the plan in the EIR attempts to maximize water extraction from 
the basin, rather than “optimizing” the extraction for a safe and sustainable supply.  Evidence 
of this philosophy is trying to balance the basin by allowing a finite amount of seawater 
intrusion to continue.  A balanced basin requires a positive freshwater flow offshore, which is 
generally produced from a water table (or pressure head) that is maintained above sea level. 
There is no margin of safety in the plan; there is no monitoring plan; and, there is no 
contingency plan.  These are significant shortfalls, given the real uncertainties and 
consequences of failure. 
  
In contrast, the Los Osos Group plan maximizes conservation strategies.  The plan includes 
both a margin of safety and a system of long-term monitoring and adaptive management.  In 
other words, it qualitatively acknowledges the integrated uncertainty of groundwater 
movement, aquifer geometry, and climate.  Caution and flexibility give the plan a much higher 
probability of long-term success. The plan strives to avoid further saltwater intrusion, and to 
turn the pressure offshore to regain aquifer storage and long-term resource security.  An 
oversight NGO and technical advisory committee would foster adaptive management via real-
time monitoring of basin conditions.  It is important to give the community a strong voice and 
power to control their water supply.    
 
Lastly, I see grave dangers in delaying basin-balancing activities. The available chloride data 
from the basin (although not up to date) indicates that saltwater intrusion is quickly 
progressing.  If groundwater extraction continues at present rates, the volume of freshwater in 
the basin will quickly diminish.  Quick action is called for because reversing aquifer 
contamination is much more difficult than avoiding contamination in the first place.  Balanced 
hydrology should be a fundamental requirement of regional planning, so I would strongly 
support a moratorium on new construction or water use until such additional use can be clearly 
justified by evidence of both ample water supply and the reversal of saltwater intrusion.  We 
are facing the current problems because urban development preceded water supply 
development; it is time to let water supply catch up. 
  
 
Sincerely, 

 
Dr. Douglas Smith, Professor 
Science & Environmental Policy, CSUMB 
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Cc: Keith Wimer 
Los Osos Sustainability 
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Sustainable Basin Plan Recommendation 
 

Wastewater project programs 
 
Water-use efficiency program—Implemented within one year as part of an integrated basin-wide 
plan within the prohibition zone, the program would target at least 400 AFY of reduced water 
use/pumping in the urban area within two years (see next page for program description). 

• $5 million allocated in Condition 99 of the present project could be maximized with grants, 
industry rebates, and innovative funding strategies, e.g., loans for water-saving measures 
paid back with water/energy cost savings.  (Adequate funding would be part of any project 
selected.)  

• A non-governmental organization would assist with program development and 
administration (SLO Greenbuild has offered to assist in the development and administration 
of a model program—see Attachment 26) 

 
Recycled water use program—The recycled water program of a centralized wastewater project 
would target at least 400 AFY of reduced/offset pumping from the urban area with urban reuse and 
agricultural exchange.  The recycled water program of a decentralized project would apply all 
recycled water in these ways, but it may be in lesser amounts.  Note that ESHA would require less. 

• Urban reuse  (100-200 AFY* with the focus on commercial, institutional, and large properties) 
• Agricultural exchange (at least 400 AFY* with at least 300 AFY of water exchanged/returned) 
• ESHA support  (100-200 AFY* with another 100 AFY from LID)  

 
Summary of basin-wide plan and ordinance/components integrating and 

expanding the wastewater project components  
(see more detailed recommendations below) 

 
• Set the specific objective of reversing seawater intrusion within 5 years with benchmarks 

(e.g., a reduction of about 900 AFY of pumping from impacted wells in the lower aquifer 
within two years)** 

• Set objectives and provide a framework for Regional Water Board and purveyor management 
plans and programs 

• Provide for management plans, developed in cooperation with the Regional Water Board, to 
reduce contamination of all basin systems from all sources 

• Provide for funding, cost-reduction strategies, and adequate incentives to achieve plan 
objectives and benchmarks 

• Provide for costs to be apportioned basin-wide based on benefits 
• Provide for an NGO to assist with development and implementation 
• Prohibit building within the basin until seawater intrusion is reversed and a water surplus is 

established 
(* Ranges reflect flexibility to adapt for ESHA, etc.  **About 900 AFY less pumping from the lower aquifer reduces 
pumping to below the estimated safe yield for the aquifer, 655 AFY, with a margin of safety—see Attachment 18; 
also see County LOWWP website: Flow Model and Urban Area Yield Update, Cleath-Harris, July 
2009,County LOWWP http://www.slocounty.ca.gov/PW/LOWWP/DOCS/Current_Documents.htm.) 

 
(See Attachment 5, Page 7, for a diagram of basin balance with the sustainable basin plan.)  
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Water use efficiency program 

 
The program is designed to be implemented as an integrated indoor-outdoor program, in which property 
owners with the assistance of water auditors, select the most cost-effective options from a menu of 
options. Auditors also inform and educate property owners on the goals and benefits of the program, 
identify on-site leaks, and monitor and report program effectiveness for continuous improvement. 

 
• Indoor retrofits (high-efficiency toilets, faucet aerators and shower heads, washers, and hot 

water re-circulators) 
• Outdoor measures (Xeriscape, efficient irrigation strategies—timed drip systems, ET 

sensors/rain shut offs, etc.) 
• Rainwater harvesting/LID systems (Earthwork options—rain gardens, bio-swales, etc.; 

tank/storage options; integrated LID/graywater systems) 
• Graywater systems (Washer systems and multi-source systems) 
• Leak detection and repair   

   
Partial List of the Benefits of the Sustainable Basin Plan 

 
1. Maximizes water use efficiency—the most cost-effective source of water per the California Water 

Plan and other authoritative sources—due, in part, to its many co-benefits, e.g., reduced energy use, 
GHG’s, water and wastewater system upkeep, and treatment). 

2. Provides the quickest, surest, and most-cost effective way to reverse seawater intrusion in the lower 
aquifer.  [Eugene Yates states that conservation and shifts in pumping are the two quickest ways to 
address the “extremely urgent” seawater intrusion problem.  However, he stresses that conservation 
is the more certain, cost-effective, and permanent because it reduces uncertainties and addresses 
the root cause of seawater intrusion, an imbalance in the basin water budget—see Attachment 3, 
Pages 1 & 2]. 

3. Minimizes the need to shift pumping to the upper aquifer and inland, reducing the risks (e.g., impacts 
on seawater intrusion and sensitive habitat) and costs (e.g., for treating upper aquifer water, 
infrastructure, and permitting) [Shifts to the upper aquifer may cause seawater intrusion in the upper 
aquifer, according to Mr. Yates.  The ISJ peer review recommends only limited shifts inland to avoid 
harm to basin systems—see Attachment 2, Basin Update, Exhibit C, Pages 2 & 7]. 

4. Maximizes the recycled water-use strategies with the greatest seawater intrusion mitigation value 
(urban reuse and agricultural exchange).  (These also provide greater co-benefits to property owners 
and farmers than Broderson leach fields.) 

5. Avoids desalination of treated and/or extracted water, avoiding the high costs and environmental 
impacts of desalination, also supporting a strong recycled water use program.  (Mr. Yates points out 
that seawater intrusion could jeopardize a viable reuse program by raising the salt content of 
recycled water—see Attachment 3, Page 2) . 

6. Provides the best opportunity for basin sustainability by addressing water quality and supply with an 
integrated basin-wide approach, with measurable objectives and benchmarks. 

7. Optimizes opportunities for grants and low-interest funding by emphasizing water-use efficiency, 
integrated management, and innovative programs. 

8. Eliminates Broderson leach fields as a project component, optimizing recycled water use and avoiding 
major project impacts. (Broderson leach fields destroys eight acres of ESHA, accounts 40% of project 
energy use and about 20% of GHG production during construction.  Mr. Yates confirms that 
Broderson can be eliminated with intensive conservation and added water storage) (see Attachment 
3, Page 5). 
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LOSG Recommended Provisions of a Basin-Wide Plan and Ordinance 

 
Purpose/Goal 
 
The Los Osos Valley Water Basin shall be managed, maintained, and protected as the sole water 
source for the Los Osos area to insure the sustainability of vital environmental, social, and economic 
resources in the Los Osos area. To achieve this, the County of San Luis Obispo, in cooperation with 
the Regional Water Board, other agencies, water purveyors, the public, and other stakeholders, will 
immediately implement a basin-wide plan and ordinance.  The environmental goals will be to protect 
the long-term integrity of the groundwater basin at present land use and population levels, 
accounting for climate change and other uncertainties, and to ensure ample groundwater is available 
to protect and maintain the environmentally sensitive habitat in the Los Osos area.  The plan and 
ordinance shall implement precautionary, comprehensive, integrated, cost-effective measures with 
the costs shared equitably by all users of the basin. The plan and ordinance shall have the following 
provisions: 
 
Plan Objectives 
 

1. Raise groundwater levels in the lower aquifers of the Western Compartment of the Los Osos 
groundwater basin to the point at which seawater intrusion is reversed within three years, as 
indicated by measured water tables adequately above sea level to create outflows of freshwater (and 
reduced chloride levels at all lower aquifer supply and test wells to below 100 mg/l). 

2. Maintain groundwater levels in the upper aquifer at present levels (or higher), to prevent seawater 
from intruding into that aquifer.  

3. Reduce contamination of the basin and surface waters from all sources with a variety of methods, 
including septic system and nitrate management plans, also on-site and community rainwater 
harvesting/low impact development plans that enhance natural rainwater recharge while reducing 
polluted runoff.  Contamination will also be reduced with a cost-effective and appropriate 
wastewater project that maximizes plan goals and objectives. (A centralized conventional gravity 
project is not recommended due the high cost and potential adverse impacts on ground and surface 
waters (e.g., from high levels of inflow, infiltration, and exfiltration, especially as the system ages).’ 

4. Maintain flows to environmentally sensitive habitat at levels that ensure the health and sustainability 
of the resources with cost-effective, specific measures that achieve multiple benefits if possible (e.g. 
low impact development features that provide landscaped provide and public spaces). 

5. Develop a margin of safety in freshwater aquifer storage in the basin that provides a buffer for the 
current population that accounts for future climate change and other uncertainties.  (If measurable 
stores of surplus water are shown to exist over time, then development within the basin will be 
allowed.) 
 
Benchmarks: To assure timely progress toward the objectives, the initial benchmarks to be achieved 
within two years are the following:  

1. No more than 500 AFY of pumping from the lower aquifer (approximately 900 AFY of reduced 
pumping) shall be from the Western Compartment of the basin from wells impacted by seawater 
intrusion. 

2. No less than 500 AFY of the 900 AFY reduction shall be from conservation. 
3. No more than 400 AFY of the 900 AFY reduction shall be from shifting pumping to the upper aquifer 

and inland (to be held to a minimum by maximizing conservation/water-use efficiency). 
4. The effects of the initial benchmarks shall be monitored, with contingency plans in place to avoid 

undesirable effects, with adjustments approved by the Executive Director. 
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Recycled Water Use Program: To achieve plan and ordinance objectives and benchmarks, the 
following recycled water program shall be implemented if a centralized wastewater project is 
installed.  If a decentralized project is installed, 100% of the recycled water would but in these ways 
but in reduced amounts. 

1. An agricultural exchange program:  Recycled water shall be exchanged for at least 400 AFY of water 
from the Creek Compartment and used to offset pumping from wells in the Western Compartment 
vulnerable to seawater intrusion.  The applicant shall develop all agreements, infrastructure, storage 
facilities, permits and the other measures necessary to ensure the project is fully operational upon 
project start up.  

2. Urban reuse program—From 100 to 300 AFY of recycled water shall be used to offset potable water 
now used for irrigation and pumped from wells in the Western Compartment vulnerable to seawater 
intrusion.  To meet the target, the applicant shall supply institutional, commercial, and/or residential 
users per Water Code Section 13550 et. seq., and develop all agreements, infrastructure, permits and 
other measures necessary to ensure the project is fully operational upon project start up.  

3. Habitat protection program—From 100-200 AFY of recycled water shall be used for habitat support 
and can be used to offset water pumped from the upper aquifer or upper zones used for habitat 
support.  

4. Storage— To avoid use of Broderson leach fields as a “disposal” option, recycled water storage shall 
be provided for the anticipated winter recycled water flows, i.e., about 40% of flows for the 
recommended small-pipe sealed collection system (e.g., STEP/STEG). 
 
Safe Yield, Conservation, and Storm Water Recharge: To achieve plan objectives and benchmarks 
(including co-benefits, such as a reduction in GHG’s), the following shall be implemented within two 
years. 

1. A revised maximum yield for the basin of 2700 AFY, reduced from 3200 AFY, to account for 
uncertainties in basin modeling, respond to accelerating seawater intrusion, and bring up water 
tables caused by over pumping.   

2. An integrated water use efficiency (indoor-outdoor conservation) program to reduce potable water 
use within the Urban Reserve Line by a minimum of 500 AFY (about 25% of the approximately 2000 
AFY of current production). 

3. A stormwater recharge (low impact development—LID) program to capture and infiltrate stormwater 
on-site and in community spaces within the URL.  The community portion of the program would 
focus on stormwater run off now being collected and pumped to the Estuary and creeks. On-site and 
community programs would include a menu options as part of the integrated water-use efficiency 
program.   Both would be designed to maximize recharge to the aquifer and/or supply groundwater 
flows to environmentally sensitive habitat.  The initial target shall be 200 AFY of recharge. 
 
Selecting Alternatives and Tracking Basin Condition 

1. Costs shall be apportioned basin-wide and funding shall be from all necessary public and private 
sources (e.g., assessments, grants, permit fees, surcharges, and user fees); all reasonable efforts shall 
be made to keep costs as low as possible with grants, etc.  

2. Sufficient water quality and quantity sampling, monitoring, and monitoring wells shall be 
conducted/installed to detect and respond to seawater intrusion and other contaminants.  

3. The plan and ordinance shall establish standards and requirements for accurate, consistent, and 
timely reporting and monitoring of all water extractions and water deliveries within the basin.   

4. A state-of-the-art basin model shall be developed for the basin and applied to predict the effects of 
management scenarios with the maximum possible accuracy. 
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Future Development  
No development shall be approved in the basin until the objectives of this plan are achieved and 
enough surplus water is available to support the development.  
 

Assistance from an NGO and TAC 
To assist in the development, implementation, and administration of the Los Osos basin-wide 
management plan and ordinance, the applicant shall form an NGO, subject to the approval and on-
going review of the Executive Director of the Coastal Commission.  The makeup of the NGO and its 
tasks shall be the following: 

1. The NGO shall be comprised of equal numbers of representatives from environmental resource 
agencies, environmental groups, local citizens groups, water purveyors, businesses, and other 
stakeholders in the basin.  

2. The NGO shall elect an all-volunteer board of directors (or Executive Committee), comprised of equal 
numbers of members from the above groups.   

3. The NGO Executive Committee shall determine NGO policies and procedures.  (Decision making shall 
be democratic and apply “the precautionary principle.” A professional facilitator shall be used, as 
needed, to assist in decision making.)  

4. The NGO Executive Committee shall select a volunteer Technical Advisory Committee (TAC), which 
will provide input into decision making to assure decisions are science based and consider emerging 
laws, practices, and technologies.  A majority of the TAC shall be comprised of expert volunteers from 
the watershed programs at UC and CSU campuses, including at least three from out of the area and 
one expert specializing in water use efficiency.   

5. The NGO Executive Committee shall hold public meetings at least bi-monthly, shall report to the 
Board of Supervisors bi-monthly, and shall report to the Executive Director of the Coastal 
Commission at least semi-annually.   

6. Two primary goals of the NGO shall be 1) to implement a state-of-the-art basin-management 
program, which can be used as a model for other California coastal communities, and 2) to keep the 
costs of the plan and ordinance as low as possible ( with grants, rebates, low-cost loans, and 
innovative funding programs, etc.).  

7. Total yearly funding to cover NGO expenses shall be $100,000 initially to be paid from appropriate 
assessments or other funding.   

8. Adequate funding for the NGO to achieve plan objectives (develop, implement, administer, operate, 
and maintain plan and ordinance provisions and measures) shall be from all necessary public and 
private sources (e.g., assessments, grants, permit fees, surcharges, and user fees), and all reasonable 
efforts shall be made to keep costs as low as possible. Costs shall be apportioned basin-wide. 

9. NGO tasks shall include, but not be limited to 
• providing input on all plan expenditures 
• developing and adjusting specific action steps and timelines to achieve plan 

benchmarks/objectives 
• developing/selecting monitoring and assessment procedures to measure progress toward 

benchmarks and objectives 
• identifying necessary studies and selecting the consultants and experts to perform studies 

and technical work 
• designing and assisting in the implementation of contingency plans 
• setting benchmarks beyond initial benchmarks 
• applying for grants and administering grant programs 
• creating and applying a valuation method (or metrics) to select and evaluate plan measures 
• designing and administering innovative programs 
• recommending modifications to continually improve the plan and ordinance. 
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Sustainable Basin Plan 

 (Within 2 years) 

BALANCED*  
(100 AFY added margin of safety) 

 

Conservation (500) 
LID recharge (100) 
(Requires 400 AFY of 
shifted pumping to 
stop SWI) 

Creeks 
Springs (same)  
Estuary  

~ Water from~~ Water from~~ Water from~~ Water from~    ~ Water ~ Water ~ Water ~ Water totototo~~~~    

Purveyor Plan 
(Within 2 years) 

(Current Conditions) 

Out of Balance*  
(450 AFY deficit) 

 

~ Water ~ Water ~ Water ~ Water totototo~~~~    ~ Water from~~ Water from~~ Water from~~ Water from~    

Creeks 
Springs (less)  
Estuary  

 
Conservation (50) 
(Requires 850 AFY of 
shifted pumping to 
stop SWI) 

  Sustainable Basin Plan  
                                (LOSG, 8/2010 Draft) 

 

� Stops SWI in the lower aquifer. 
� May cause SWI in upper aquifer or overdraft 

inland. 
� Maximizes the need to treat the upper aquifer, 

relocate wells, monitor, and adapt. 
� Not likely to provide an effective solution. 

� Stops SWI in the lower aquifer.  
� Much less likely to cause SWI in the upper 

aquifer and overdraft inland. 
� Minimizes the need to treat upper aquifer 

water, relocate wells, monitor, and adapt.  
� Most likely to provide an effective solution.  

 

BALANCED* 
(100 AFY added margin of safety) 

 

Sustainable Basin Plan 
 (With Project at Startup) 

Conservation (500) 
Ag Exchange (420) 
Urban reuse (150) 
Bayridge (30) 
LID recharge (100) 
 (Requires no shifted 
pumping to stop SWI) 

~ Water from~~ Water from~~ Water from~~ Water from~    

Creeks   (200-300 
Springs       AFY to 
Estuary    ESHA) 
 
Treatment (700) 

~ Water ~ Water ~ Water ~ Water totototo~~~~    

� Stops SWI in lower aquifer and does not cause 
SWI in upper aquifer or overdraft inland. 

� Provides 200-300 AFY for ESHA (above the 900 
AFY needed to stop SWI intrusion). 

� Avoids Broderson by reducing upper aquifer 
pumping by over 400 AFY (50 AFY more than 
Broderson recharges upper aquifer). 

� Most likely to provide an effective  solution. 

LOWWP/Purveyor Plan 
(With Project at Startup) 
(Current Conditions) 

Out of Balance*  
(200 AFY deficit) 

 

� Stops SWI in lower aquifer, but likely to cause 
SWI in the upper aquifer and/or overdraft 
inland (due to major shifts in pumping 
concurrent with the project).  

� Provides 30-80  AFY for ESHA . 
� Commits water to Broderson leach fields 

despite uncertain benefits & adverse impacts.  
� Does not provide a solution.  

~ Water ~ Water ~ Water ~ Water totototo~~~~    

 
Conservation (250) 
Ag Reuse (80) 
Urban reuse (140) 
Broderson (0-450) 
Bayridge (30), LID (50) 
(Requires 510 AFY of 
shifted pumping  to stop 
SWI) 

~ Water from~~ Water from~~ Water from~~ Water from~    

Creeks      (30-80 
Springs     AFY to 
Estuary       ESHA)  
 
Treatment (700) 

* Note:  A 500 AFY margin of safety in the current basin “safe” yield is added to account for uncertainties (i.e., total yield = 2700 AFY vs. current 
3200 AFY); 900 AFY of reduced pumping from the lower aquifer from conservation, ag exchange, urban reuse, and shifts in pumping is assumed to 
stop seawater intrusion; only conservation and LID reduce basin deficit by increasing water entering the system relative to water leaving;  ag 
reuse does not reduce lower aquifer pumping in western wells, so does not reduce pumping shifts for the LOWWP/Purveyor Plan; wastewater 
start-up flows = 700 AFY;  the LOWWP indoor-only conservation program is assumed to reduce pumping 200 AFY (although indoor reductions 
cannot be measured);  a range of LID options (the Sustainable Basin Plan) are assumed to result in 50 AFY more recharge than the LOWWP single-
option program due to greater homeowner participation; ag exchange in Sustainable Basin Plan, With Project at Startup is assumed to require 100 
AFY more recycled water than well water exchanged  resulting in 600 AFY (not 700 AFY) of recycled water for reducing seawater intrusion. 
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From: Munds, Ron <rmunds@slocity.org> 

To: kwimer1@gmail.com 

 

Date: Wed, Jun 9, 2010 at 2:51 PM 

Subject: Los Osos Conservation Estimates 

mailed-byslocity.org 

 

2:51 PM (25 minutes ago)  

 

 

Mr. Wimer, 

I have reviewed your draft “Los Osos water use and conservation calculations” paper and 

I am in agreement with your Method 1 assumptions, calculations and water saving 

estimations.  Though estimating water savings through water conservation is not an exact 

science, based on my experience in reviewing conservation plans and water saving 

calculations, I believe you represented the range of possible water savings accurately.   

An example is the current residential per capita rate cited in the document of 104 to 107 

gallons per person per day (gpcd) in Los Osos.  This is significantly higher than the 

actual residential per capita water use rate in the City of San Luis Obispo of 74 gpcd.  In 

my opinion, the City of San Luis Obispo rate could easily be achieved (or exceeded) in 

Los Osos by implementing a comprehensive water conservation program that provides 

technical assistance, financial incentives, and informational materials to the community’s 

water customers.   

In summary, I believe the data and assumption contained in Method 1 appear to represent 

an accurate representation of the water savings potential in Los Osos.  If you have any 

questions, or if I can help in any future water conservation analysis, please feel free to 

contact me for assistance. 

  

Ron Munds 

Conservation Manager 

City of San Luis Obispo 

 

805-781-7258 

rmunds@slocity.org 
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Alternative projects are more environmentally protective and cost-effective 

than the proposed project and should be reviewed and included in the 
design-build process 

 
A centralized STEP project 

 
Description/Benefits:  A STEP alternative passed through the Fine Screening and EIR as a viable 
alternative, but was found to be less environmentally preferable based on biased assumptions (see 
Attachment 11).  In fact, the STEP alternative has significant environmental and economic benefits over 
the proposed conventional gravity system.  This is largely because its sealed, small diameter piping is 
much less costly and disruptive to install and because the technology virtually eliminates I/I and related 
impacts and costs (overflows, pollution, and expensive system repairs and upgrades to reduce 
overflows) (see Attachment 21).  Additionally, STEP/STEG technology allows remote monitoring of 
tanks and pressurized lines to identify and repair problems quickly; and the shallower, smaller pipes 
allow less costly repairs. The system also reduces biosolids and related treatment and disposal costs 
and impacts (Biosolids are broken down in tanks by more than 50% via energy-free natural processes.); 
and STEP/STEG accommodates conservation flows without the need for redesign or additional 
maintenance (required by the proposed project). [Note: Intensive conservation is critical to reversing 
seawater intrusion and basin sustainability (see Attachment 3, e.g., pp.1 &3 and Attachment 4, p.2).  
Moreover, greater levels of conservation will occur naturally in the future with development of more 
water-efficient technologies and changing attitudes and policies. The rising cost of water and sewer 
fees tied to water use will drive use down as well.]   
 
Representatives from local chapters of the Surfrider Foundation and Sierra Club, members of the LOSG, 
members of the public, and experts such as Dana Ripley of Ripley Pacific, documented the 
environmental superiority and greater cost-effectiveness of the STEP alternative during the review 
process; however, flaws in the process (e.g., bias and inaccurate assumptions) resulted in the STEP 
project never receiving full credit for its environmental benefits and cost savings (see Attachments 11 
& 12).   
 
The assumption that Broderson leach field disposal had to be part of any project is just one way STEP 
was penalized during the process.  The Ripley Pacific plan developed for Los Osos in 2006 (available on 
the County LOWWP website) provided for 100% ag reuse, and did not require leach field disposal 
(similar to the LOSG plan).  Combined with the Los Osos Sustainability Group (LOSG) or SLO Greenbuild 
plans (which emphasize water-use efficiency), the Ripley Plan could eliminate seawater intrusion, while 
requiring fewer ag reuse sites, allowing full reuse of recycled water over the basin (see Attachment 3, 
p. 5, Attachment 5,  Attachment 11, p.2, and Attachment 26).  This combination would also allow less 
recycled water storage and less pumping and treatment.   
 
Costs, disagreement with project cost estimates, and why it should be included in the design-build 
process:  The flawed LOWWP review process has prevented the public and decision makers from 
knowing the full potential of the STEP project to benefit the environment, reduce costs, and address 
concerns raised in the review process (e.g., on-lot impacts).  Thus, requiring the design-build process 
for the collection system (and all project components), with the STEP team invited to compete, is 
essential to identifying the most cost-effective option (also see note at the end of this analysis). 

Attachment 8 Page 1



 
 
Specific solutions to on-lot concerns could be addressed with use of existing tanks, shared tanks, 
and/or STEG (gravity units), while combining a STEP project with the LOSG plan would maximize 
seawater intrusion/environmental benefits and lower life cycle costs. 
 
Because a STEP project has much lower construction costs—and because STEP avoids expensive repairs 
and upgrades required to manage I/I avoiding overflows and pollution of the National Estuary; STEP 
should have been credited with lower—rather than higher—life cycled costs (see Attachment 11).  
Dana Ripley of Ripley Pacific said at the Coastal Commission hearing on June 11, 2010, that STEP capital 
costs should be at least $50 million less than the proposed $180-$190 million project, with firm caps on 
costs (see Attachment 12, p.2). Also, the STEP design-build team that participated in qualifying 
interviews guaranteed significantly lower costs than competing gravity projects. Finally, combining the 
STEP alternative with the LOSG plan could produce a project that reverses seawater intrusion for $40-
50 million less than the proposed project (see Attachment 5). 
 

A decentralized treatment option 
 
Description:  The County retained Lombardo Associates, Inc. to provide designs and cost estimates for 
the alternatives review (see TM “Decentralized Collection” on the County LOWWP website; also see 
Attachment 9). He provided two scenarios using STEP/STEG technology, the least costly of which is 
Scenario 2 with non-residential reuse.  This alternative is comprised of two cluster systems with small 
underground wetland Nitrex treatment systems at the Mid-town site and at a large undeveloped 
property on the east side of the prohibition zone, used as the staging site for the prior project. Scenario 
2 also includes urban reuse at large sites (e.g., schools) and disposal/recharge at several drainfields 
within the prohibition zone. The Lombardo, Inc. plans included all on-lot costs (so homeowners would 
not pay on-lot costs separately as with the proposed project) and it includes all design costs.  
Substituting the LOSG sustainable basin plan proposal for the disposal/recharge component of the 
Lombardo Scenario 2 plan reduces project size and costs by maximizing water-use efficiency and 
eliminating drainfields (see Attachment 9, pp. 2-6). The LOSG plan would require adding more recycled 
water storage, e.g., at one or both treatment sites and/or the Giacomazzi site possibly as a constructed 
wetland.  As with every project using STEP/STEG technology, biosolids are greatly reduced.  
 
Benefits:  Scenario 2 would have significant environmental and cost benefits over the proposed 
project. Because treatment occurs closer to the wastewater source, a decentralized project greatly 
reduces energy use and pumping costs, in addition to pipeline construction costs and impacts.  
Scenario 2 uses 95% STEG (gravity) units   Therefore, it will have very low energy use/GHG production 
compared to other community systems (see Attachment 9, pp. 1 & 4; Attachment 10, p. 3; Attachment 
15).  Significant use of STEG systems also lowers electrical connection costs and other O & M costs.  
Scenario 2 includes on-lot costs for homeowners (estimated to be from $1500 to $10,000) (see 
Attachment 27, p. 1), so it also reduces overall costs for homeowners.  Use of shared tanks, as the TM 
suggests, further reduces on-lot impact-cost concerns.  Treatment with underground wetland systems 
provide attractive community spaces addressing community acceptance issues, and the Lombard 
Associates’ Nitrex systems is a proven technology that reduces nitrogen to very low levels (see 
Attachment 9, pp. 7, 8, 10).   
 
Combining Scenario 2 with the LOSG plan avoids use of Broderson leach fields and drainfield adding 
further environmental and cost benefits, e.g., the potential to reverse seawater intrusion and fully 
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restore flows to sensitive habitats.  Installing a drainfield instead of added storage at the eastern 
treatment site of Scenario 2 may provide a way to maintain these flows. (This is an unmitigated and 
unfunded impact with the current project). The Decentralized TM states that treated water from the 
proposed Nitrex treatment systems is suitable to augment flows to habitat (see Attachment 9, pp. 7 & 
10).   
  
Costs and disagreement with project cost assumptions:  The cost estimate for Scenario 2 in the 
decentralized TM is $170 million. However, Pio Lombardo, a nationally recognized leader in the design 
and installation of decentralized projects, disagrees with assumptions in the Fine Screening and TM’s. 
He estimates removing the assumptions will bring costs down by $15 million to $17.3 million (see 
Attachment 9, pp. 6-9).  This leaves costs of $152.7 -$155 million.  Substituting the LOSG sustainable 
basin plan for the drainfield disposal/recharge component of Scenario 2, reduces land costs for this 
option by about $12 million. Reducing the 30% construction contingency to 10% (equivalent to the 
contingency used for the current project), and deducting the escalation factor of 18%; reduces cost 
another $5 million, leaving total project costs of $136 million to $138 million.  
 
The Mid-town property (one of the proposed treatment sites) has already been purchased, and the 
property for the second treatment site would be covered by the $3.5 million estimate for property in 
the TM. The cost of the Giacomazzi site (about $1.5 million) is covered by the remaining $1.8 million 
for drainfield land expense (i.e., $13.8 - $12 million).  (Purchasing the Giacomazzi site allows it to be 
used for recycled water storage and/or solids processing.) Recycled water lines (e.g., to ag reuse sites 
and the Bayridge leach field), along with additional water storage required by the LOSG plan, are offset 
by drainfield/distribution costs savings (see Attachments 9, pp. 2-4, and Attachment 10).  All design 
and on-lot costs are included in TM project costs (i.e., $1,500 to over $10,000) (see Attachment 27, e.g. 
p. 2).  The costs for ag exchange wells and additional measures to restore flows to Willow Creek and 
Los Osos Creek are not included in this or the proposed project (for comparison).  However, as noted 
above, installing a drainfield at the eastern treatment site of this alternative, instead of storage, may 
mitigate for reduced flows to the habitat at no additional cost.   
 
Adding $5-7 million for the water use efficiency component of the Los Osos Sustainability Group 
(LOSG) plan (Attachment 5) provides a project alternative that could reverse seawater intrusion for 
under $145 million, and costs are likely to be substantially less in a competitive design-build process 
(see note at end of this analysis).   Also, maximizing funding for the LOSG through rebates, grants, and 
innovative funding strategies could substantially reduce costs. SLO Greenbuild has offered to 
administer an integrated water-use efficiency plan and apply for grants (see Attachments 26, p. 2).  The 
above estimates indicate project costs ate at least $35 million less than current project costs, and O & 
M is $1 million less annually (according to the TM) (see Attachments 9, p.4 and Attachment 10, p. 3).  
Thus, life-cycle costs are likely to be much lower than the proposed system. 
 
Why the option should be reviewed and included in a design-build process:  This alternative was not 
reviewed adequately or fairly, in part because the LOSG plan was not reviewed and considered 
although it is recommended and considered feasible by experts (see Attachment 3, pp. 5& 6, 
Attachments 4 & 6).  The rough estimates above show this option could substantially reduce potential 
adverse project impacts and project costs, while doing much more to ensure the sustainability of 
environmental, social, and economic systems. Reduced impacts from greatly reduced energy use and 
the potential for very low life-cycle costs are particularly significant.  Also, the Lombardo Associates’ 
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Nitrex treatment system reduces nitrates to about 3 mg/l, under half the nitrate level of the proposed 
project (see Attachment 31, p.18)  With solar power or wind generation added to the system, along 
with credit awarded for reduced energy use with the LOSG plan, the project could potentially be 
carbon neutral and a model of sustainable water-wastewater project design and management in the 
state. (This is also true of the project below and may be true for the STEP project above.) 

 
A phased decentralized alternative  

 
Description:  This alternative is basically the decentralized project above installed in phases, with the 
first phase focused on properties near the estuary and in high groundwater areas (e.g., about 1000 of 
4800 total properties), and the second phase implemented as needed depending upon the water 
quality benefits of the first project and future conditions in the basin.  The first phase would be 
implemented with the LOSG sustainable basin plan, and include centrally managed septic system and 
salt & nutrient management plans (e.g., to ensure septic systems left in place are maintained and 
functioning to standards).  The project may also include individual on-site systems where needed and 
cost-effective (e.g., at schools).  One treatment facility would be on the Mid-town site as proposed in 
the decentralized TM.  A nearby constructed wetland/finishing pond could be designed for passive 
recreation as a community amenity.  Giacomazzi would not be needed unless it is used for storage, or 
it might be purchased for future expansion and storage. Reuse of recycled water (150-250 AFY) would 
focus on urban reuse and habitat support, so recycled water pipelines to the eastern side of the 
community would not be needed initially. Thus, mitigating for reduced groundwater flows to Willow 
Creek and Los Osos Creek would not be an issue because most septic systems on the eastern side of 
the community would be left in place. On-going water quality/seawater intrusion monitoring and 
assessments would determine if future project phases are needed.  
 
Benefits: This option takes a precautionary approach to basin management recognizing that the urgent 
seawater intrusion problem and related uncertainties are critical factors in decision making, along with 
the potential adverse impacts on valuable environmentally sensitive habitat and endangered species.  
This project is much less likely to result in unintended consequences and harm to resources than a 
centralized project, while it addresses the most serious concerns, elevated nitrates (The project would 
manage nitrates from all sources.), septic systems in contact with groundwater, potential 
contamination of the estuary, and related health and safety concerns. Thus, it minimizes impacts and 
uncertainties, while maximizing water quality benefits.    
 
Furthermore, it provides protection from overflows that might harm the estuary. Additional benefits 
from combining the Lombard Associates Scenario 2 with the LOSG plan are that an integrated plan 
emphasizing water use efficiency, with stormwater management (low impact development or LID) and 
xeriscape, will reduce nitrate levels in the groundwater by reducing nitrate loading and increasing 
dilution, while also increasing the vadose zone (dry zone) increasing natural soil treatment (for the 
septic systems left in place) and addressing high groundwater issues.  Eugene Yates confirms these 
benefits in a review of the project’s water management strategies (see Attachment 3, p.2). Basin-wide 
septic system and salt-nutrient management plans (as recommended by the LOSG) will also reduce 
nitrate contamination outside of the prohibition zone (see Attachment 5). The 2003 Yates and Williams 
study entitled Simulated Effects of a Proposed Sewer Project on Nitrate Concentrations in the Los Osos 
Groundwater Basin indicates that more than half the nitrates enter the groundwater are from sources 
outside of the prohibition zone and the water percolating to the groundwater from properties outside 
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of the prohibition zone (e.g., low density residential properties, horse farms, and cropland) has higher 
concentrations of nitrates than the medium density properties within the prohibition zone (see the 
2003 Yates and Williams study on the LOWWP website, Table 4).  
 
This precautionary, integrated management approach will likely reduce nitrates in the upper aquifer 
effectively, while fully addressing the more critical concern, seawater intrusion, and not jeopardizing 
critical habitat.  The project also creates an attractive community space at the Mid-town treatment site 
and it would allow preservation of the entire Broderson site ensuring full compensation for any 
impacts on ESHA. 
 
Costs:  Based on estimates in the decentralized TM and above, costs would be less than half current 
capital project costs (i.e., under $ 90 million), which would include adequate funding for the LOSG 
plan components for the project.  A small general benefit assessment would extend water-use 
efficiency, septic system, and salt & nutrient management programs basin-wide (as recommended by 
the LOSG). 
 
Why the option should be reviewed and included in a design-build process:  This option provides the 
greatest overall benefit to the basin, at well under $100 million, very close to community affordability 
levels, while maximizing benefits and reducing risks to valuable environmental resources and scarce 
public funding.   The option requires a waiver or modification of the Waste Discharge Requirement 
(WDR) from Regional Water Board to allow some septic systems to remain in place within the 
prohibition zone, but the overall benefits of the option warrant such waiver. Benefits predicted from 
the currently-proposed wastewater project are modest and long-term at best—while its potential 
impacts on the basin and valuable habitat, along with its tremendous costs, place vital natural 
resources and the community at risk.  Many families will experience extreme financial hardship with 
the current project, and/or be driven from the community, for a project that could do more harm than 
good.  This option is likely be the best way to assure and promote environmental, social, and 
community sustainability. 
 
Summary of Benefits from a Phased Decentralized Project:   

1. Will maximize benefits and minimize environmental, social, and economic impacts and risk to resources. 
2. Will potentially reduce nitrate loading as much or more than the proposed system by reducing nitrates 

from all sources in a variety of ways. 
3. Will potentially reverse seawater intrusion. 
4. Will address concerns about septic system effluent in contact with groundwater and septic system 

pollutants entering the estuary 
5. Will maintain the recharge regime of the basin in most areas, minimizing negative impacts on seawater 

intrusion and habitat from changes in groundwater flows. 
6. Will avoid overflows of raw sewage and contamination to the estuary, inevitable with the proposed 85% 

conventional gravity system. 
7. Will reduce the need for social and economic mitigations, also contingency planning. 
8. Will greatly reduce construction impacts and costs (e.g., for road repair, impacts on ESHA, and 

archeological impacts). 
9. Will reduce O&M impacts and costs (e.g., reduce pumping, GHG’s, and energy use). 
10. Will reduce system vulnerability to earthquakes (e.g., liquefaction, major shut downs, repairs, and 

replacements) including health and safety risks. 
11. Will provide as many or more jobs for construction and O&M, including green jobs (e.g., water auditors).  
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(Note:  Further review of the above options/alternatives and allowing teams that represent 
alternative technologies and approaches to compete in a design-build process is essential to 
determining the most cost-effective, protective alternative.  Because bias has been shown in the 
County process, future reviews and the design-build process must be conducted and/or closely 
overseen by a neutral third party.  We recommend that the Design-build Institute of American 
conduct the design-build process.  Additionally, it is important to note that the LOSG has requested 
review of these options/alternatives many times, pointing out problems with the review, at every 
level of the process.  The increasingly critical seawater intrusion problem and escalating project 
costs, along with other emerging information, have made review of the above options/alternatives 
(and other viable options not reviewed or not adequately reviewed), along with use of the design-
build process for every project component, even more crucial for informed decision making.)   
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Bias in favor of a conventional gravity collection project in LOWWP review   

 
For the public and government officials to make informed decisions regarding the most cost-effective 
and environmentally protective wastewater project, a fair and thorough review of alternative 
projects and components is necessary.  However, the initial review of alternatives for the Los Osos 
wastewater project (Fine Screening report and Technical Memoranda by Carollo Engineers) failed to 
review the vacuum alternative and several other alternatives (e.g., more intensive conservation and 
reuse), applying assumptions that favor a conventional gravity project designed by Montgomery 
Watson Harza (MWH) for a prior Los Osos project.   
 
During the review process, when members of the public expressed concerns over bias, County 
officials assured the public that a design-build process involving various technologies would follow, so 
that actual costs and project designs would be put on the table for the public and decision makers to 
see. The 2007 Prop 218 Assessment Engineer’s Report and other County documents refer to this 
process (see Attachment 13).   
 
Relying heavily on the LOWWP Fine Screening and Tech Memos (which added unnecessary costs and 
impacts to alternatives), the Draft EIR eliminated decentralized, vacuum, and other potentially 
superior projects with cursory reviews, failed to analyze others (e.g., a project with a mix of cluster 
and on-site systems), and concluded that the conventional gravity project was environmentally 
superior to the one STEP project reviewed (see Attachment 7). 
 
Throughout the process, County officials used the flawed and inadequate reviews to claim the costs 
of STEP and conventional gravity (MWH) projects were essentially equal, a STEP project would cause 
greater impacts, and further review of alternatives (or including alternatives in the design-build, 
funding, and or permitting process) would lead to increased project costs and project delays that 
could result in Water Board enforcement action.  County officials and consultants used these claims 
to justify sending only the MHW design forward for special funding in January of 2009, to create and 
justify a biased community survey in mid-2009 (see p. 6), and to eliminate STEP from Coastal 
Development Permit review from mid-2009 through mid-2010)(see Attachment 25, pp. 18-21). 
 
Eventually, the Board of Supervisors abandoned design-build for the project’s collection system, 
shifting to design-bid-build, after County staff claimed design-build contracts were “not allowed” by 
the USDA (see Attachment 14).  This decision reduces competition, innovation, and the potential for 
cost-containment measures (e.g., caps on costs)—and it will undoubtedly lead to project over runs 
causing already extremely high project costs to escalate further.. 

 
Examples of bias favoring a conventional gravity design 

 
The following are some of the assumptions/restraints/omissions in the alternatives review process 
that unfairly tipped the scale toward the proposed “hybrid” conventional gravity collection design 
with at least 80% conventional gravity piping (originally created by MWH for the prior Los Osos 
project).  These assumptions have resulted in decentralized treatment, STEP/STEG, vacuum and low 
pressure alternatives appearing more costly, less environmentally protective, and/or less socially 
viable as compared to the proposed project than they are in reality. 
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The County alternatives analysis (Fine Screening report, Technical Advisory Committee report, Draft 
EIR, County staff reports, informational fliers and/or Community Survey)—  

 
• Assumed a 20-30% contingency added to cost estimates for STEP/STEG and other small 

pipe sealed alternatives, but only a 10% contingency for the gravity system design 
created by MWH. The Fine Screening justified this based on the assumption the MWH 
design was essentially complete; even though it required significant changes from the 
original design for the prior project (e.g., redesign for out-of town treatment). 
Additionally, the Planning Commission decisions to increase conservation for the project 
required redesign for conservation flows, and the Coastal Commission required relocation 
of key pump stations.  Further, the 10% contingency fails to factor the considerable 
uncertainties associated with the deep, open trenching in Los Osos (with sandy soils and 
high groundwater) which is sure to add costs, nor does it factor the Planning Commission’s 
decision to require chemically sealing portions of the system in high groundwater. The 
County applied the unequal factors throughout the alternatives review despite the 
National Water Research Institute (NWRI) recommending the County provide equivalent 
costs for comparison. (see the NWRI review on the County LOWWP website, September 
2008, p. 3).  The unequal cost basis resulted in cost range overlaps, enabling officials to 
claim in community fliers, community survey (etc.) that no substantial cost differences 
existed between systems.  This assumption exacerbates other construction costs added to 
alternative projects unnecessarily (see third bullet). 
 

• Assumed STEP/STEG tanks would have to be pumped every five years.  This is assumed 
even though members of the public pointed out during the review process that draft AB 
885 regulations required inspection every five years and pumping as needed.  The current 
proposed AB 885 waiver carries forward the draft requirements (see Attachment 17 for a 
page from the summary, and see State Water Board website for waiver).  The average 
pumping frequency for septic tanks in the county is every 10 years, so the assumption 
doubles estimates for many costs and impacts associated with pumping, hauling, and 
treating septage for the STEP/STEG and decentralized project alternatives.  Energy use and 
GHG production would be reduced as much as half, and the costs for hauling and 
treatment would also be much less (see Attachments 7, 9, 15, 16, 17).  This assumption 
penalizes STEP/STEG negating the credit it should receive for producing much less 
biosolids (at least 50% less) due to pre-treatment in STEP/STEG tanks.  The 2006 National 
Water Research Institute peer review (of the 2005 Ripley Pacific Los Osos STEP project 
design) states that cost comparisons for alternatives should consider reduced biosolids 
production with STEP (see 2006 NWRI, County LOWWP website, “Findings and 
Recommendations,” Item 3.2.7).  Changing this assumption would greatly reduce O & M 
and life-cycle cost estimates.  (Note that a recent study has also found that septic tanks 
emit less than half of the GHGs assumed in the Draft EIR—see Attachment 30)  
 

• Assumed pipe installation costs for the gravity system (average of 8” diameter) and 
small pipe systems (average of 4” diameter) are equal.  Pio Lombardo, a foremost expert 
in the design and installation of decentralize wastewater systems, states in the LOWWP 
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TM: Decentralized Treatment (Task 3, p. 18) that several assumptions applied in the 
screening process are not consistent with his experience. One of these is that material and 
installation costs for small-diameter piping are equal to the costs for larger conventional 
gravity piping, which he estimates adds $8 million unfairly to the cost of a STEP/STEG, or 
other project, using the smaller diameter piping (see Attachment 9, pp. 6-10). 

 
• Assumed there could be no cluster systems with a decentralized or centralized 

STEP/STEG systems, which would have reduced costs, impacts, and feasibility concerns 
of STEP/STEG project.  Mr. Lombardo states in the LOWWP Decentralized Treatment TM 
(Task 3, pp.18-19) that a screening assumption that every property must have a 
STEP/STEG tank adds unnecessary costs.  He estimates shared tanks would reduce costs 
about $4 million.  Mr. Lombardo points out that, when the 30% contingency is factored, 
review assumptions regarding piping and shared tanks add $15 million to $17.3 million 
unnecessarily to the project (see Attachment 9, pp. 6-10)    

 
• Assumed 100% of effluent for a STEP/STEG project must be denitrified.  The Fine 

Screening report and tech memos assume this on the basis that 100% of the treated 
effluent must be disposed at Broderson leach fields during winter months.  This is 
assumed even though much of the recycled water (at least 200 AFY at start up to  increase 
in the future) would go to urban and ag reuse.  These options require lower levels of 
nitrate treatment because crops and landscaping benefit from nitrogen in treated effluent.  
The assumption penalizes STEP/STEGs project by adding unnecessary costs for treatment. 
Also, review documents assume methanol (an expensive, manufactured carbon source) 
will be used in the denitrification process, and they include the GHGs produced in the 
manufacture of methanol in the AB 32 GHG analysis for STEP.   Finally, review documents 
fail to evaluate alternatives to Broderson leach fields (e.g., more conservation, ag 
exchange, and urban reuse) which would greatly reduce the need to denitrify STEP 
effluent, while greatly increase project benefits on seawater intrusion.   

 
• Did not include the costs for sealing parts of the gravity system or design changes in cost 

estimates/comparisons.  Sealing the gravity system in high groundwater, a condition 
added to the project by the Planning Commission in August of 2009, is estimated to add 
12% to the cost of pipe installation for these parts of the system.  Also, $2.8 million has 
been added to project costs for additional design of the MWH gravity system (see SWRCB 
Credit Review cost estimates, Attachment 10 and below). 

 
• Did not adequately analyze the costs and impacts associated with significantly more 

inflow and infiltration (I/I) with a conventional gravity system.  The Fine Screening report 
(p. 1-9) points out that attempting to maintain a gravity system so that it has very low 
levels of I/I (similar to those of a fully sealed STEP/STEG system) will raise system costs, 
especially as the system gets older and leaks get worse (see Attachment 21, p.2).  No 
doubt the Regional Board will expect the LOWWP to have very low I/I and exfiltration 
(leaks out) to keep overflows and contamination of the water supply to a minimum.  The 
additional costs have not been added to project costs.  (Note: With a conventional gravity 
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system overflows and leaks out of the system are inevitable, especially as the system ages.  
Therefore, costs related to leaks will get more and more expensive.) 

 
• Did not adequately analyze and consider the effects of earthquakes and soil liquefaction 

on collection systems, despite the fact Los Osos is in an earthquake and soil liquefaction 
zone.  Earthquakes are likely to result in much greater damage and costs for proposed 
conventional gravity system than a small-pipe system (or that leaves some septic systems 
in place).  Significant ground movement is much more likely to disrupt the flows in large, 
relatively rigid collection pipes, installed to exact gradients than smaller diameter, more 
flexible, sealed pipes of alternatives.  Further, repairing lines and restoring operations is 
easier and less costly with small-pipe systems due to much shallower less costly 
installation.  Further, STEP/STEG tanks allow use of the system (for extended periods with 
pumping), while a significant earthquake could cause shut down, backups, or major leaks 
in a conventional system that could result in an environmental, social, and economic 
disaster (e.g., if most of the system had to be repaired/replaced).  The EIR did not address 
this issue putting off crucial analyses to the future (see  Attachment 37). 

 
• Did not adequately analyze and consider vacuum technology despite its potential to 

address cost and on-lot concerns, and a specific recommendation by the NWRI in 2006 
(see 2006 NWRI report, Item 3.2.3)  The Fine Screening omitted review of vacuum 
technology, and the Draft EIR included a very cursory review (see Attachment 7, pp. 1-2) 

 
• Did not accurately and adequately analyze and consider a decentralized option despite 

its potential to significantly reduce energy use and impacts (see Attachments 7, pp. 4, 8-
10 and Attachment 9). 

 
• Did not thoroughly and accurately calculate life cycle costs.  As noted above, costs have 

not been calculated for alternatives on an equivalent cost basis, which penalizes all 
alternatives other than a project using the MWH collection design.  This factor, and other 
assumptions and omissions, results in small pipe options not receiving credit for 
substantially lower installation/construction costs, while being credited with higher-than-
justified O&M costs.  This drives up life cycle costs for these systems.  On the other hand, 
review assumptions and omissions unfairly reduce construction and O&M costs of the 
proposed conventional gravity project.  Comparisons in the latter also fail to consider the 
same, potentially more cost-effective, options using the Los Osos Sustainability Group’s 
sustainable basin plan (see Attachments 5 & 8). 

 
 
 
The following paraphrase the inaccurate claims made by officials and consultants at various times 

and in various documents (e.g., the Draft EIR & CDP). 
Inaccurate claims— 

• The gravity system is a sealed system and it will remain leak-free with good maintenance.  It 
is well-known within the wastewater industry that it is not feasible to maintain a conventional 
gravity in a leak free condition or with I/I levels equivalent to sealed, small pipe systems (see 
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Attachment 21).  The current design is called a “hybrid” system because 5% of connections 
will be low pressure units (with grinder pumps). It will also have some chemically welded 
sections.  However, the system will likely be at least 80% conventional gravity piping. The Fine 
Screening Report states that sealing the entire system is the only way to achieve inflow and 
infiltration (I/I) rates similar to sealed systems, adding that chemically sealed gravity systems 
are very expensive and don’t have an established track record (see Attachment 21, p. 2).  The 
report further points out I/I in gravity systems gets worse over time. Dr. Tchobanoglous, one 
of the foremost authorities on wastewater in the world said to Keith Wimer in a phone 
conversation that all communities and utilities with conventional gravity systems tolerate a 
level of leakage, focusing on the maintenance and repair of the worst problems, adding 
communities often to expand treatment facilities, rather repair the systems and stop the leaks 
because it is more cost-effective to expand treatment facilities than to repair pipes buried 
under infrastructure.  Recent reports indicate that trillions of dollars will be required in the 
coming years to repair the nation’s failing gravity sewer systems.  In 2006 a large storm in the 
Central Valley resulted in over a million of gallons of raw and undertreated sewage 
overflowing on to streets and polluting surface waters.  In recent years there have been 
numerous overflows of conventional gravity system during wet weather conditions in the 
County of San Luis (see Attachment 40) 

 
• The Montogomery, Watson, Harza (MWH) gravity collection system design is shovel 

ready; and/or using the design will save time, improve chances for stimulus funding, 
and/or reduce project costs.  In actuality, the MWH design has required many changes, 
including a major change from the beginning (out-of-town treatment).  The CDP requires it 
to have several other changes (e.g., redesign for conservation and relocation of pump 
stations).  The State Water Resources Credit Review itemizes $2.8 million dollars for 
further system design, and the Board of Supervisors recently voted to award Carollo 
Engineers a $75,000 contract for design management.  On the other hand, project costs 
for STEP and decentralized systems include design costs, and STEP project teams are 
willing to place caps on construction costs, in large part because small-pipe installation is 
more predictable and less likely to result in overruns (see Attachment 11, p.2).  

 
The threat of losing Stimulus Funding and grant money has been used several times in the 
process to justify excluding STEP from the process.  In January of 2009, Supervisor Gibson 
and County Public Works Director Paavo Ogren convinced other Board members to 
approve sending only the MWH gravity system design forward for funding.  One of the 
reasons given was that there was not enough time to complete the STEP design, even 
though Ripley Pacific had developed plan for Los Osos in 2006 that was peered reviewed 
by the NWRI (see the 2006 NWRI review on the SLO County LOWWP website).  The County 
survey (on the County LOWWP website and excerpted below) also cite the potential to 
lose funding as a way STEP could raise project costs, and the Coastal Development Permit 
cites the potential loss of USDA funding as a reason to expedite approval of the project.  
Clearly, there has been ample time (many times over) to complete any further STEP design 
needed.  The $16 million potential grant County officials said was available ($4 million was 
eventually awarded) is substantially less than the potential savings from a design-build 
process, including STEP and other project alternatives (see Attachments 8 & 11, e.g.,p.2) ). 
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• The public voted for (and/or clearly showed their preference) for a conventional gravity 
system in the Community Survey.  The survey had several misrepresentations about STEP, 
including its potential to delay grant funding (see below). 

 
 

Bias in the Community Survey 
 
Quote from Community Survey: 
 

“A STEP/STEG system might result in a lower overall project cost for property owners and 
residents but that is uncertain, especially considering the time required to design a new 
collection system and that further delays could jeopardize grant funding.  Which do you 
prefer?”  
 
 

This statement is obvious push polling, and supervisors noted the bias before they approved the 
elimination of STEP from the process shortly after the release of survey results.  County officials 
distributed the survey mid 2009, and the first Coastal Commission hearing was in January of 2010, 
allowing plenty of time for the STEP design to be completed as needed.  Furthermore, conditions 
added to the proposed project: more conservation (Redesign is needed to assure adequate flow and 
avoid blockage.), the requirement to chemically seal parts of system, and the condition to relocate 
some pump stations (added by the Planning Commission in August 2009 and the Coastal Commission 
in June 2010); require design changes that would not have been needed with a sealed, pressurized 
STEP project.   
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Los Osos Wastewater Project Public Testimony 
California Coastal Commission De Novo Hearing 

June 11, 2010  
Marina del Rey, CA 

 

 

CCC Application: A-3-SLO-09-055/069 

Public Commenter:   Dana K. Ripley, PE 
   925-847-2086, ripac@comcast.net 

Subject:  Wastewater Project Costs/Affordability 
 

Honorable Commissioners: 

I am Dana Ripley, team leader for the Los Osos Wastewater Plan Update1

The process schematic of the 2006 Update Plan is very similar to the process schematic that I prepared 
for inclusion in the recently published “Water Reuse” textbook (McGraw Hill, 2007) as Figure 13-15.  The 
caption of that figure reads:  

 prepared in 2006 for the Los 
Osos Community Services District.  Our final report was completed in August 2006 and was validated by 
the National Water Research Institute in December 2006.  Septic Tank Effluent Pump (STEP) collection is 
fundamental to the “2006 Update Plan” and is, in my opinion, fundamental to the long term success of 
the Los Osos wastewater project. 

Schematic flow diagram of comprehensive water reclamation and reuse plan incorporating STEP 
systems for low-, medium-, and high-density communities.  

A copy of this schematic is provided as Attachment A.  It represents what I believe to be state-of-the-art 
in small community wastewater collection, treatment, and reuse whether constructed for a new 
development or for an existing community upgrading to central collection and treatment. 

My testimony to the Commission today will focus on cost and affordability.  CC staff recognizes the 
importance of affordability to Los Osos homeowners and businesses as follows: 

The affordability of the project has been and will continue to be a major concern for the 
residents of Los Osos2

                                                           
1 Ripley Pacific Company, Los Osos Wastewater Management Plan Update for the Los Osos Community Services 
District, San Luis Obispo County, CA, Wastewater Collection Treatment, Storage, and Water Recycling: Beneficial 
Reuse of Water and Nutrients. Digital and hardcopy provided to CC-Santa Cruz staff on February 8, 2010. 

. 

2 Application A-3-SLO-09-055/069 staff report, May 27, 2010, p.2 
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Los Osos Wastewater Project  Dana Ripley, PE 
CA Coastal Comm. June 11, 2010 De Novo Hearing  Public Comment 
 

The single largest factor influencing affordability is obviously the project’s construction cost.  The 
estimated construction cost of the 2006 Update Plan prepared by our team is presented as Attachment 
B3.  For comparison, San Luis Obispo County’s latest cost estimate for the gravity-based system is 
presented as Attachment C4

Based on my review of the two construction cost budgets, assuming service to both developed and 
undeveloped properties and cost escalation to 2010 dollars, the cost difference between the two 
systems is at least $50 million.  That is, the 2006 Ripley Update Plan cost utilizing STEP collection 
technology is at least $50 million less than the cost for the County’s gravity-based collection, treatment, 
and reuse plan. 

. 

The actual cost difference between the two system alternatives could in fact be substantially greater 
than $50 million.  For STEP construction, there is relatively low construction cost risk since excavations 
are shallow and impacts of unforeseen conditions can be mitigated easily. For this reason, the STEP 
contractor has offered a guaranteed maximum price cost basis to SLO County. 

For gravity construction, however, construction cost risk is significantly higher due to deeper 
excavations and difficulty of dealing with unforeseen conditions such as high groundwater and 
archeological sites.  The contractor will be required to fuse-weld at least 12% of the collection system 
and more if high groundwater is encountered beyond that already mapped.  SLO County would be 
compelled to accept change orders for these unforeseen conditions which in essence provides for an 
open-ended contract, irrespective of what the winning competitive bid cost number is.  Of course, the 
extent of change order costs cannot be known until project construction is complete. 

I also note that the County’s budget for Broderson leachfields does not include a redundant disposal 
option as recommended by the project hydrogeologist due to the uncertainty of winter dispersal 
capacity at that site5

Based on the foregoing comments, it would be likely that the completed cost difference between the 
two systems could be substantially greater than the $50 million difference represented by the two 
attached budgets. 

.  The Broderson leachfield system is a $6.1 million line item that may need to be 
replicated at one or more other undetermined locations to provide sufficient winter dispersal capacity. 

Even with the minimum $50 million cost difference, the Commission is faced with at least two issues 
inconsistent with the Coastal Act if the applicant’s gravity collection system is constructed.  First, Coastal 
Act Section 30604(g) states:  

The Legislature finds and declares that it is important for the commission to encourage the 
protection of existing and the provision of new affordable housing opportunities for persons of 
low and moderate income in the coastal zone. 

                                                           
3 2006 Ripley Update Plan, Table ES-5. 
4 San Luis Obispo County, from SWRCB Credit Review Checklist, April 23, 2010, Table 1.1. 
5 Spencer Harris, hydrogeologist, San Luis Obispo Planning Commission, June 30, 2009; “You’d better have capacity 
somewhere else.” 
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A cost difference of this magnitude has a direct impact on affordability.  A lower project construction 
cost will lessen the impact to low- and moderate-income residents living within the coastal zone. 

Secondly, Coastal Act Section 30120 defines treatment works6

. . any devices and systems used in the storage, treatment, recycling, and reclamation of 
municipal sewage or industrial wastes of a liquid nature to implement section 1281 of this title, 
or necessary to recycle or reuse water at the most economical cost over the estimated life of the 
works. .  

, as follows: 

Consistency with this section of the Coastal Act would require that the most economical plan be 
implemented, irrespective of any technology preference by the project owner.  The $50 million 
difference in the two estimates would likely preclude the gravity system as a viable alternative. 

I am aware of the applicant’s technology preference against STEP collection for reasons such as green 
house gas emissions, soil disturbance numbers, nitrogen removal, on-lot easements, and on-lot 
pumping. I believe that each of these issues can be resolved in favor of STEP collection given the 
opportunity in an open forum.  It also must be reiterated that the STEP collection alternative was CEQA 
certified as environmentally superior in 2001, was determined to be a viable collection alternative in the 
current project EIR, and was intended to compete with gravity collection through the bidding process 
pursuant to the Proposition 218 assessment vote in 2007.  Finally, the Request for Qualifications 
prepared by SLO County in December 2008 presented both gravity collection and STEP collection as 
accepted alternatives for interested design-build teams bidding on the Los Osos wastewater project. 

Only with elevation of the STEP team into the competitive bidding process with guaranteed maximum 
bids can the $50 million cost differential presented above be ascertained one way or the other.  The 
Commission should seek the assurance that the competitive bid process promised by the Proposition 
218 vote will be preserved and that consistency with Coastal Act Sections 30120 and 30604 is upheld. 
Including this requirement as a permit condition today will not only assure Proposition 218 and Coastal 
Act consistency, but will assure that project timelines remain in place to “maximize the project’s 
eligibility to receive funding support that can offset local costs” as urged by SLO County and your staff. 

Thank you for your consideration of these cost and affordability issues, and I am available for questions. 

/dr 

 

 

                                                           
6 Definition of treatment works as set forth in Federal Water Pollution Control Act per Coastal Act Section 30120. 
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Los Osos Wastewater Project 
CA Coastal Comm. June 11, 2010 De Novo Hearing

Dana Ripley, PE 
Public Comment
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Public Comment
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Los Osos Wastewater Project 
CA Coastal Comm. June 11, 2010 De Novo Hearing

Dana Ripley, PE 
Public Comment
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Public Comment
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CERTIFICATES

I, the Clerk of the Board of Supervisors of the County of San Luis Obispo, hereby certify
that the Assessment and Assessment Rol l in this Engineer's Report , in the amounts set
forth i n each , wit h th e Assessmen t Diagra m attached , wa s file d wit h m e o n

_,£^ 200^1.*Fp.bru-c^nv
Julie L. Rodewald, Clerk of the Board of Supervisors

lUdon/flviABy:

2. I  have prepared this Engineer's Report and do hereby certify that the amounts set forth
in Column (2b) under Summary Cost Estimate on Page 4 hereof entitled "Assessment, "
and the individual amounts in the Assessment Rol l herein, have been computed by me
in accordance with the Resolution o f Intentio n adopted by the Board of Supervisors o f
the County of Sa n Lui s Obispo on August 21 , 2007 , and by the order of the Boar d of
Supervisors of the County of San Luis Obispo, adopted on December 18, 2007.

Craig A. Campbell, P.E.
RCE No. 34405, Expires 09-30-09

RCE No. 37892, Expires 03-31-09

December 18,  2007Engineer's Report in
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3. I , the Clerk of the Board of Supervisors of the County of San Luis Obispo, hereby certify
that the Assessment in this Engineer' s Report , in the amounts set forth in Column (2b)
was approve d and confirmed by the Board of Supervisors on December 18 , 2007, by
Resolution No. ftCXA-lW  •

Julie L. Rodewald, Clerk of the Board of Supervisors

4. A  Notic e .of Assessment wa s recorde d an d the Assessment Diagra m was filed i n th e
office o f th e Count y Recorde r o f th e Count y o f Sa n Lui s Obispo , California , o n

"FkMriLTrJU j ) / \ ,  20 O^) .

Julie L. Rodewald, Clerk of the Board of Supervisors
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San Luis Obispo  County
Wastewater Assessment District  No. 1  ASSESSMEN T

COUNTY OF SAN LUIS OBISPO, CALIFORNIA

ENGINEER'S REPOR T

PURSUANT TO THE PROVISIONS OF DIVISION 12
OF THE STREETS AND HIGHWAYS CODE FOR THE

SAN LUIS OBISPO COUNTY
WASTEWATER ASSESSMENT DISTRICT NO. 1

IN THE COMMUNITY OF LOS OSOS

Pursuant to the provisions of the Municipal Improvemen t Act of 1913 , being Division 1 2
of th e Street s an d Highway s Cod e o f th e Stat e o f California , Articl e XI I ID o f th e
California Constitution , an d th e Propositio n 21 8 Omnibu s Implementatio n Act , an d i n
accordance with the Resolution of Intention passed and adopted on August 21 , 2007 by
the Boar d of Supervisors o f the County San Luis Obispo, Craig A. Campbell , P.E. duly -
authorized representativ e o f Wallac e Group , a  Californi a Corporation , an d Dea n
Benedix, P.E. , Utilitie s Manager , Sa n Lui s Obisp o Count y Publi c Work s Department ,
submit herewit h th e repor t fo r th e Sa n Lui s Obisp o Count y Wastewate r Assessmen t
District No. 1, consisting of six parts as follows:

PART I

The propose d assessmen t o f a  portio n o f the cost s an d expense s o f th e propose d
project i n proportion to the estimated special benefits to be received by properties within
the assessmen t district , respectively , fro m sai d improvements , i s se t fort h upo n th e
assessment rol l filed herewith and made a part hereof.

The assessmen t rol l als o include s th e "Assesso r APN " for eac h parce l whic h i s th e
Assessor's Parce l Numbe r correspondin g t o eac h propert y withi n th e Assessmen t
District as recorded in the San Luis Obispo County Assessor's Office .

PART II

Preliminary plan s o f th e propose d improvement s consistin g o f wastewate r projec t
components an d relevan t wastewate r technologie s fo r collection , treatment , an d
disposal hav e been documented i n the repor t entitled , "Viable Projec t Alternatives Fin e
Screening Analysis" dated August, 2007 (Fin e Screening Report) . Th e Fin e Screenin g
Report provide s a  substantia l bod y o f evidenc e tha t confirm s th e viabilit y o f th e
proposed projec t an d th e cos t upo n whic h a n assessmen t ca n b e based , an d i s
therefore mad e a  part hereof. Th e Fin e Screening Repor t i s on file i n the Office o f the
County Engineer in the Department of Public Works.
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PART III

A genera l descriptio n o f th e propose d projec t i s attache d heret o an d mad e a  par t
hereof.

PART IV

An estimate o f the cost of the project, proposed improvements and of the cost of land,
rights-or-way, an d incidenta l projec t expense s i s attache d heret o an d i s mad e a  par t
hereof.

PARTV

The assessment diagram showing the exterior boundaries of the Assessment District ,
and each parcel of land within the Assessment Distric t is attached hereto and is made a
part hereof. Th e location of the properties corresponding to the Assessment Number s
shown on the attached assessment rol l can also be found on the Assessment Diagram.

PART VI

A descriptio n o f th e metho d o f assessin g cost s t o th e parcel s i n the Assessmen t
District alon g wit h a  lis t o f parcel s i n th e Assessmen t Distric t an d th e assessment s
apportioned to those parcels (see Part I) is attached hereto and made a part hereof.

Dated this %-\  da y of \-#kfu& *f

efaig A. Campbell, P.E.
/ R C E NO . 34405, Expires 09-30-09

Wallace Group, a California Corporatio n

^ - - Q s a n
RCE No. 37892, Expires 03-31-09
San Luis Obispo County Public Works Departmen t

December 18,  2007Engineer's Report
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Wastewater Assessment District  No. 1  PROPOSE D ASSESSMENT AND ASSESSMENT ROL L

PARTI

PROPOSED ASSESSMENT AND ASSESSMENT ROLL

A. PROPOSED ASSESSMENT

WHEREAS, on August 21 , 2007 , the Board o f Supervisors o f the County o f Sa n
Luis Obispo, California, pursuant to the provisions of the Municipal Improvemen t Ac t
of 1913 , adopte d it s Resolutio n o f Intentio n fo r th e constructio n o f th e publi c
improvements more particularly therein described;

WHEREAS, sai d Resolutio n directe d the undersigne d t o mak e an d fil e a  repor t
presenting a  general descriptio n o f any works an d appliances alread y installe d an d
any othe r propert y necessar y o r convenien t fo r the operation o f the improvements ,
preliminary plan s for the proposed construction , preliminary estimate of costs, maps
and genera l description s o f land s t o b e acquired , and diagra m an d assessmen t o f
and upon the subdivisions of land within the assessment district, to which Resolutio n
and th e descriptio n o f sai d propose d improvement s therei n containe d referenc e i s
hereby made for further particulars;

NOW, THEREFORE, the undersigned, by virtue of the power vested in me unde r
said Act and the order of the Board of Supervisors o f said County , hereby mak e the
following assessment to cover the portion of the estimated costs of said acquisitions,
work and improvements and the costs and expenses incidenta l thereto to be paid by
the assessment district .

The amoun t t o b e pai d fo r sai d acquisitions , wor k an d improvements , an d th e
expenses incidenta l thereto , ha s bee n determine d b y th e Count y assessmen t
engineer o f work for buil d out o f the communit y pursuan t to Appendix A (attached) .
As describe d i n subsequen t section s o f thi s report , onl y develope d lot s wil l b e
assessed i n these proceedings , and therefore onl y a  portion of the build-ou t projec t
costs will be levied as special benefits as described in the following table:

Engineer's Report  3  December  18,2007
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San Luis Obispo County
Wastewater Assessment District  No. 1

SUMMARY COST ESTIMAT E

Special Benefi t for
Developed Lots Only
(Costs Covered in this

Assessment Proceeding )
As Preliminarily A s Confirme d

Approved an d Recorded
(2a) (2b )

Total Estimated
Cost for Build-out

Condition

(1)

Collection System Components
Lateral Componen t
Collector Componen t
Trunk Componen t

Subtotal

$ 9,834,912.5 4
44,444,719.54
18,364,383.54

9,869,372.64
44,621,635.16
18,431,011.04

10,956,000.00
52,341,045.00
23,105,955.00

$ 86,403,000.0 0 $  72,922,018.8 4 $  72,644,015.6 2

Treatment/Disposal Componen t
Wastewater Treatment Facilit y
Effluent Disposal System
Treatment Facilit y Site

Subtotal

$ 21,967,196.07
15,436,408.05

1,979,026.67

$ 22,046,894.8 6
15,492,412.60

1,986,206.75

27,639,000.00
19,422,000.00
2,490,000.00

$ 49,551,000.0 0 $  39,525,514.2 1 $  39,382,630.7 9

Common Componen t
Engineering/Administration/Legal Cost s
Permitting and Mitigation

Subtotal

$ 12,716,625.0 5
1,979,024.77

$ 12,762,762.0 0
1,986,204.84

$ 16,000,000.00
2,490,000.00

$ 18,490,000.0 0 $  14,748,966.8 4 $  14,695,649.8 2

Total Project Special Benefits Costs $  154,444,000.0 0 $127,196,499.8 9 $126,722,296.2 3

Source- Table  A3 of  "San  Luis  Obispo  County  Wastewater  Assessment  District  No.  1,  Determination  of  Special
Benefits and  Project  Cosr  memo  dated  August 16,  2007 by Dean Benedix,  P.E.,  Assessment Engineer  of
Work (Appendix A to this Report)

And I  do hereb y asses s an d apportio n sai d portio n o f sai d tota l amoun t o f th e
cost an d expense s o f sai d projec t includin g acquisitions , wor k an d improvement s
upon th e severa l lots , piece s o r parcel s o r portion s o f lot s o r subdivision s o f lan d
liable therefor e an d benefite d thereby , an d hereinafte r numbe r t o correspon d wit h
the number s upo n th e attache d Assessmen t Diagram , upo n each , severall y an d
respectively, i n accordanc e wit h th e benefit s t o b e receive d b y suc h parcels ,
respectively, from the acquisitions and improvements , and more particularly se t forth
in the list hereto attached and by reference made a part hereof .
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As required by said Act, an Assessment Diagra m i s hereto attached showing the
assessment district  an d als o th e boundarie s an d dimension s o f th e respectiv e
parcels of land within said assessment district as the same existed at the time of the
passage o f sai d Resolution , eac h o f whic h parcel s havin g bee n give n a  separat e
number upon said Diagram.

Said assessment i s made upon the parcels of land within the assessment distric t
in proportio n t o th e estimate d specia l benefit s t o b e receive d b y sai d parcels ,
respectively, fro m sai d improvement . Th e diagra m an d assessmen t number s
appearing herei n ar e th e diagra m number s appearin g o n sai d diagram , t o whic h
reference is hereby made for a more particular description of said property.

Each parce l o f lan d assesse d i s describe d i n th e withi n Assessmen t Rol l b y
reference to it s parce l numbe r a s shown o n the Assessor' s Map s o f the Count y o f
San Luis Obispo for the fiscal year 2007-08 and includes all of such parcel exceptin g
those portions thereof within existing public roads . Fo r a more particular descriptio n
of sai d property , referenc e i s hereb y mad e t o th e deed s an d map s o n fil e an d o f
record in the office of the County Recorder of said County.

Notice i s hereb y give n tha t seria l bond s o r ter m bond s o r othe r financin g
instruments, to represent unpaid assessments an d bear interest a t the rate of no t to
exceed twelve percen t (12% ) pe r annum, or such highe r rat e of interes t as ma y b e
authorized b y applicabl e la w a t th e tim e o f sal e o f suc h bonds , wil l b e issue d
hereunder in the manner provided by Division 1 0 of the Streets and Highways Code,
the'Improvement Bon d Ac t o f 1915 , an d th e las t installmen t o f suc h bond s shal l
mature no t to exceed thirty-nine (39 ) years from the second day of September nex t
succeeding twelve (12) months from their date.

Under the Resolution of Intention , the requirements of Division 4 of the Californi a
Streets an d Highway s Cod e shal l b e satisfie d wit h Par t 7. 5 o f sai d Divisio n 4 , fo r
which the following is presented:

1. Th e total amount, as nea r as can be determined, of the total principa l amoun t o f
all unpaid special assessments and special assessments required or proposed to
be levie d unde r an y completed o r pendin g assessmen t proceedings , othe r tha n
contemplated in the current proceedings is:

$18,774,819.57

2. Th e total amount of the principal sum of the special assessments (the "Balance to
Assessment") proposed to be levied in the current proceedings is:

$ 126,722,296.2 3
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San Luis Obispo County
Wastewater Assessment District  No. 1

3. Th e tota l amoun t o f th e principa l su m o f unpai d specia l assessment s levie d
against th e parcel s propose d t o b e assessed , a s compute d pursuan t t o
paragraph 1 . above , plu s th e principa l amoun t o f th e specia l assessmen t
proposed to be levied in the current proceedings from paragraph 2. above is:

$145,497,115.80

4. I t i s th e intentio n o f th e Distric t t o generat e th e remainin g $27,721,703.7 7 o n
property no t bein g assesse d a t thi s tim e i n anothe r assessmen t proceedin g o r
through separate financing sponsored by the County of San Luis Obispo.

5. Th e tota l true value , a s nea r a s ma y b e determined, of the parcel s o f lan d an d
improvements which are proposed to be assessed i n the current proceedings , as
determined by the full cash value of the parcels as shown upon the last equalized
assessment rol l of the County of San Luis Obispo is:

$1,108,806,467.00

day of ^ebf . . 20 o gX \Dated this ili£2i_

z/t.//p&
.Craig A. Campbell, P.E.
RCE No. 34405, Expires 09-30-09
Wallace Group, a California Corporatio n

RCE No. 37892, Expires 03-31-09
San Luis Obispo County Public Works Departmen t

6 December 18,  2007Engineer's Report
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B. ASSESSMEN T ROL L

A lis t o f name s an d addresse s o f the owner s o f al l parcels , and th e descriptio n o f
each lo t o r parce l withi n th e Count y o f Sa n Lui s Obisp o Wastewate r Assessmen t
District No . 1  i s show n o n th e las t equalize d Propert y Ta x Rol l o f th e Sa n Lui s
Obispo County Assessor, which by reference is hereby made part of this report .

This lis t i s keye d t o th e Assessor's Parce l Number s a s show n o n the Assessmen t
Roll, which include s the proposed amount o f assessment apportione d to each lo t or
parcel an d th e parcel' s assessmen t number . Th e Assessmen t Rol l fo r th e
Assessment Distric t i s shown i n a  separately boun d documen t which i s on fil e with
the Clerk of the Board; said material being too bulky to be bound with this Engineer' s
Report.
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PART II

PRELIMINARY PLAN S

Reference i s hereb y mad e t o th e bod y o f evidenc e an d summar y cos t informatio n
contained withi n th e Fin e Screenin g Repor t previousl y reference d an d incorporated ,
which i s on file in the Office o f the County Engineer i n the Departmen t o f Public Works;
said material being too bulky to be bound with this Engineer's Report .
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PART III

PROJECT DESCRIPTIO N

The propose d projec t consist s o f a  communit y wastewate r collectio n syste m an d
treatment facility , capabl e o f collection , treatmen t an d disposa l o f sanitar y sewe r
waste which will make available wastewater treatment services needed to satisfy the
mandate mad e b y th e Centra l Coas t Regiona l Wate r Resource s Contro l Boar d
through Resolution No. 83-13, dated September 16 , 1983.
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San Luis Obispo County
Wastewater Assessment District  No. 1

PART IV

ESTIMATE OF COSTS

An estimat e o f the cos t o f the propose d improvement s an d of the cos t of lands, rights -
of-way, an d incidenta l expense s i s show n i n "Tabl e 1  - Estimat e o f Costs, " whic h i s
reproduced fro m Appendi x A . Th e estimate d cos t i s base d o n a  syste m size d t o
convey, treat , an d dispos e o f wastewate r unde r a  build-ou t conditio n withi n th e
assessment district  boundary . Th e specia l benefi t conferre d t o develope d properties ,
which i s th e subjec t o f thi s assessment , i s addresse d i n subsequen t sections . A s
further described in Appendix A, the collection system cost is intended to be sufficient to
fund either a gravity system or a STEP system.

Table 1
Estimate of Costs

Special Benefit for
Developed Lots Only

(Costs Covered in this
Assessment Proceeding )

As Preliminarily A s Confirme d
Approved an d Recorded

(2a) (2b )

Total Estimate d
Cost for Build-ou t

Condition

(1)

Collection System Component s
Lateral Componen t
Collector Componen t
Trunk Componen t

Subtotal

$ 9,834,912.54
44,444,719.54
18,364,383.54

9,869,372.64
44,621,635.16
18,431,011.04

10,956,000.00
52,341,045.00
23,105,955.00

$ 86,403,000.0 0 $  72,922,018.8 4 $  72,644,015.6 2

Treatment/Disposal Componen t
Wastewater Treatment Facilit y
Effluent Disposal System
Treatment Facilit y Site

Subtotal

$ 21,967,196.07
15,436,408.05
1,979,026.67

22,046,894.86
15,492,412.60

1,986,206.75

$ 27,639,000.00
19,422,000.00
2,490,000.00

$ 49,551,000.0 0 $  39,525,514.2 1 $  39,382,630.7 9

Common Componen t
Engineering/Administration/Legal Cost s
Permitting and Mitigation

Subtotal $

$ 12,716,625.0 5
1,979,024.77

12,762,762.00
1,986,204.84

16,000,000.00 $
2,490,000.00

$

18,490,000.00 $  14,748,966.8 4 $  14,695,649.8 2

$126,722,296.23Total Project Special Benefits Costs $  154,444,000.0 0 $127,196,499.8 9

Source: Table  A.3  of  "San  Luis  Obispo  County Wastewater  Assessment  District  No.  1,  Detenvination of  Special
Benefits and  Project  Cost"  memo dated  August 16,  2007 by Dean Benedix,  P.E.,  Assessment Engineer  of
Work (Appendix A to this Report)
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San Luis Obispo County PA 5IIX
Wastewater Assessment District  No.  1  ESTIMAT E OF COSTS

The Boar d intends , pursuan t to subparagraph (f ) of Section 1020 4 o f the 191 3 Act ,
to authorize an annual assessment upon each of the parcels of land i n the propose d
Assessment Distric t to pay various costs and expenses incurred from time to time by
the Count y an d no t otherwis e reimburse d t o th e Count y whic h resul t fro m th e
administration an d collectio n o f assessmen t installment s o r from th e administratio n
or registratio n o f th e improvemen t bond s an d th e variou s fund s an d account s
pertaining thereto , i n an amoun t pe r year no t to excee d si x dollars ($6 ) pe r parcel ,
however, sai d amoun t ma y b e subjec t t o a n inflatio n adjustmen t o f u p to 2 % pe r
year. Thi s annua l assessmen t shal l b e i n additio n to an y fee charge d pursuan t t o
Section 8682 and 8682.1 of the Streets and Highways Code.

11 December  18,  2007Engineer's Report



San Luis Obispo County PAR T V
Wastewater Assessment District  No. 1  ASSESSMEN T DIAGRA M

PARTV

ASSESSMENT DIAGRA M

Properties locate d withi n th e propose d Assessmen t Distric t ar e withi n th e prohibitio n
zone establishe d b y th e Centra l Coas t Regiona l Wate r Qualit y Contro l Board , i n th e
unincorporated communit y o f Lo s Osos. Th e boundarie s o f the propose d assessmen t
district, a s establishe d b y th e Boar d o f Supervisor s wit h it s Resolutio n o f Intentio n
adopted on August 21 , 2007 , and incorporated herei n b y reference, do no t include two
subdivisions within the prohibition zone that have been exempted from collection by the
Regional Water Quality Control Board. Thes e subdivisions are commonly known as the
Martin Tract and Bayview Heights.

The lines and dimensions o f each lot or parcel within the Assessment Distric t are those
lines an d dimension s show n o n the map s o f th e Assesso r o f the Count y o f Sa n Lui s
Obispo for the year when this Repor t was prepared , and are incorporated b y referenc e
herein an d mad e par t o f thi s Report . Th e Assessmen t Diagra m fo r th e Assessmen t
District i s shown i n a  separately boun d document which i s on file with the Cler k o f the
Board; said material being too bulky to be bound with this Engineer's Report .
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PART VI

METHOD OF ASSESSMENT APPORTIONMEN T

A. GENERA L DESCRIPTION OF METHOD

Parcels locate d withi n th e prohibitio n zon e establishe d b y th e Centra l Coas t
Regional Water Quality Control Board in the unincorporated communit y of Los Osos
are include d i n the propose d Assessmen t District , wit h the exceptio n o f propertie s
that hav e been exempted from collectio n as noted i n Par t V. Previou s assessmen t
proceedings, includin g those mos t recentl y conducted b y the Lo s Osos Communit y
Service District , hav e serve d t o establis h th e estimate d buil d ou t potentia l o f bot h
developed an d vacan t propertie s withi n th e assessmen t district . Thes e previou s
proceedings ar e furthe r describe d i n th e "Amende d Engineer' s Repor t fo r th e Lo s
Osos Communit y Service s Distric t Wastewate r Assessmen t Distric t No . 1 " date d
June 28 , 2001 , and i n variou s engineerin g an d administrativ e correction s b y th e
CSD from June 2001 through August 2007. Th e special benefi t to each parcel was
previously assessed by assigning Benefit Units (BU) to each property for each of five
components of the project as described below. On e Benefit Uni t is equivalent to one
single family residence , often termed a  dwelling uni t equivalen t o r DUE . Th e sam e
methods an d assessmen t distric t boundar y hav e bee n adopte d fo r th e curren t
assessment. However , th e primar y differenc e i n th e curren t proceeding s i s th e
manner in which vacant and under-developed properties are assessed.

On July 17 , 2007, the Board of Supervisors adopted a policy position with respect to
undeveloped propertie s within the assessment district. Th e position of the County is
that onl y develope d properties , which ar e threatened wit h regulator y enforcement ,
will be assessed in the current proceedings. Propertie s are therefore to be assessed
consistent with the existing leve l of development. Th e complete policy discussion i s
included herei n as Appendix B . Give n that the wastewater projec t described i n the
Fine Screening Repor t and associated cos t estimates ar e configured for build-out o f
the community , the specia l benefi t provided to developed propertie s shoul d exclud e
the proportiona l shar e o f the projec t cos t assigne d t o eithe r future developmen t o f
vacant propertie s o r furthe r developmen t o f underdevelope d properties . Thi s
apportionment to developed properties was performed in the following manner :

• Th e total special benefits of the project , which include s adequat e capacity for
the build-ou t o f propertie s withi n th e assessmen t district , wa s estimate d fo r
each of five project components as described in Appendix A.

• Th e numbe r o f Benefi t Unit s a t buil d out , attributabl e t o eac h o f five projec t
components, wa s determine d i n previou s proceeding s a s describe d above .
These buil d ou t Benefi t Uni t assignment s wer e use d fo r th e purpos e o f
apportioning th e cos t o f eac h projec t componen t t o eac h buil d ou t Benefi t
Unit. Th e value of each Benefi t Uni t was thereby established, based on build
out of the assessment district .
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• Afte r obtaining the value of each Benefit Uni t by project component, the same
value wa s applie d t o existin g development . Th e complet e proces s i s
described in numerical detail below.

A summar y o f th e projec t component s an d thei r relativ e tota l specia l benefi t i s
provided as follows:

Collection System Components Special Benefit (Three Components )

Lateral Component :

Laterals ar e defined a s individua l servic e line s tha t exten d from the mai n i n
the stree t t o th e propert y line . I n a  STEP/STE G system , th e latera l
component would includ e the publicl y financed an d owned collection syste m
components tha t ar e locate d o n eac h privat e property , suc h a s th e
STEP/STEG tank , pump , an d contro l panel . A  tota l specia l benefi t o f
$10,956,000 wa s establishe d fo r build-ou t a s define d i n Appendi x A . A
portion o f thi s specia l benefi t was  allocate d t o develope d propertie s fo r th e
current proceedings as summarized in Table 1.

Collector Component :

Collectors are defined as the localized sewer mains and pocket pump stations
that conve y water to trunks an d regiona l pum p stations . Som e areas o f the
community, notabl y Bayridg e Estate s an d Vista d e Oro, have existing latera l
and collecto r infrastructur e a s par t o f communit y septi c systems . A  tota l
special benefi t o f $52,341,04 5 wa s establishe d fo r build-ou t a s define d i n
Appendix A . A  portio n o f thi s specia l benefi t was  allocate d t o develope d
properties for the current proceedings as summarized in Table 1.

Trunk Component :

This componen t include s large r gravit y mains , forc e mains , pum p stations ,
and standb y powe r facilities tha t serv e regiona l areas . Durin g the previou s
assessment proceedings , th e trun k componen t wa s determine d t o includ e
19.1% o f th e planne d pipelines . Thi s percentag e wil l als o b e use d fo r thi s
assessment. Conveyanc e facilitie s require d t o pum p wastewate r t o a
treatment plan t sit e i f locate d eas t o f Lo s Oso s Cree k would b e include d i n
this component . A  tota l specia l benefi t o f $23,105,95 5 was  establishe d fo r
build-out a s define d i n Appendi x A . A  portio n o f thi s specia l benefi t wa s
allocated to developed propertie s for the current proceedings a s summarize d
in Table 1.
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Treatment/Disposal Component Special Benefit

This componen t include s th e cos t o f th e wastewate r treatmen t facility , th e effluen t
disposal system, and the wastewater treatment facility site.

Wastewater Treatment Facility :

The specia l benefit s attributabl e t o th e wastewate r treatmen t facilit y wer e
determined base d o n a  rang e o f technologie s tha t woul d for m a  functiona l
Level 1  system , whic h woul d als o fun d a  Leve l 2  project . A  numbe r o f
different combination s o f treatment technology an d sludge processin g woul d
be fundable a t a  cos t less than o r equa l to the propose d specia l benefit . A
total special benefi t of $27,639,000 was established for build-out as defined in
Appendix A . A  portio n o f thi s specia l benefi t was  allocate d t o develope d
properties for the current proceedings as summarized in Table 1.

Effluent Disposa l System:

The specia l benefi t associate d wit h th e effluen t disposa l syste m wa s
determined by using the high range of the Level 1 cost estimate. I t should be
noted that a Level 2 project could also be completed for essentially th e sam e
cost. A  tota l specia l benefi t o f $19,422,000 was established fo r build-ou t a s
defined i n Appendi x A . A  portio n o f thi s specia l benefi t wa s allocate d t o
developed properties for the current proceedings as summarized in Table 1.

Treatment Facility Site:

A total specia l benefi t of $2,490,000 was establishe d for build-ou t as define d
in Appendix A . A  portio n o f this specia l benefi t was  allocate d t o develope d
properties for the current proceedings as summarized in Table 1.

Common Component Special Benefi t

Project cost s tha t ar e attributabl e t o th e entir e projec t includin g engineering ,
administration, legal, permitting, and mitigation are included in this component .

Engineering, Administration, and Legal:

A total special benefi t of $16,000,000 was established for build-out as define d
in Appendix A . A  portio n o f this specia l benefi t was  allocate d t o develope d
properties for the current proceedings as summarized in Table 1.

Permitting and Mitigation:

A total specia l benefi t o f $2,490,000 was establishe d for build-ou t a s define d
in Appendix A . A  portio n o f thi s specia l benefi t was allocate d t o develope d
properties for the current proceedings as summarized in Table 1.
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B. ASSESSMENT RATE CALCULATION

The above-reference d componen t cost s wer e the n apportione d t o th e numbe r o f
Benefit Unit s assigne d t o eac h componen t fo r build-ou t o f the assessmen t district .
An exampl e fo r th e latera l componen t i s provide d below , an d a  summar y fo r th e
remaining components is provided in Table 2.

Lateral Component calculation of cost per BU based on build-out

Project Special Benefits Costs = $10,956,000
Number of Current (or Build Out) Lateral BUs = 4,769
Cost per BU = $10,956,00 / 4,769 = $2,297.34

To obtai n th e tota l assessmen t fo r th e curren t proceedings , th e cos t pe r B U wa s
multiplied by the number of BUs based on the existing use of each developed parcel.

Lateral Component calculation of total assessment for developed propertie s

Cost per BU = $2,297.34 _
Number of Lateral BUs for developed parcels based on existing use - 4,^8 1
Total Assessment for Lateral Component = $9,834,912.54

Component

Lateral

Collector

Trunk
Treatment/
Disposal
Common

Total

Project Special
Benefits

Cost

$ 10,956,00 0

$ 52,341,04 5

$ 23,105,95 5

$ 49,551,00 0

$ 18,490,00 0

$154,444,000

Table
Component Cosi

No. of
BUs for

All
Parcels _
Based

on
Build Out

Use
4,769.00

5,745.47

6,734.72

6,734.72

6,734.72

2
t Calculation

Cost
perBU

$ 2,297.34

$9,109.97

$ 3,430.87

$ 7,357.54

$ 2,745.47

$24,941.19

No. of
BUs for

Developed
Parcels
Based

on
Existing

Use
4,281.00

4,878.69

5,352.69

5,352.69

5,352.69

Total for This
Assessment

$ 9,834,912.5 4

$44,444,719.54

$18,364,383.54

$ 39,382,630.79

$ 14,695,649.8 2
$126,722,296.23
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Within th e Assessmen t District , ther e ar e variou s lan d use s suc h a s singl e famil y
residence, multipl e famil y residences , commercia l retai l property , ope n space , etc .
The metho d o f assignin g BU s t o eac h o f thes e lan d use s i s show n i n "Table 3  -
Benefit Uni t (BU ) Assignment Base d o n Existin g Use. " Tabl e 3  list s eac h typ e o f
land use in the District and the BUs assigned thereto.

Residential Single Family and Residential Suburban (RSF & RS)

A parce l with an existing residence i s assessed one (1) BU or one share i n each
of the five projec t components. Additiona l existing residences are also assesse d
one(1)BU.

Residential Multi-Family (RMF )

Improved parcel s bein g use d a s Residentia l Multi-Famil y ar e assessed on e (1 )
lateral componen t pe r propert y plu s %  o f on e B U pe r apartment/cond o fo r
collector, trunk, treatment and disposal and common facilities. Les s wastewate r
flow is expected from RMF parcels, thus the reduction in BU's from Single Famil y
Residences. Improve d parcel s wit h a n existin g singl e residenc e ar e assesse d
one(1)BU.

Commercial (CR, CS, OP)

The Count y Lan d Us e Ordinanc e permit s a  wid e rang e o f use s withi n thes e
zones i n particular , rendering an assessment base d on land use impractical . For
example, a commercial parce l may house a relatively low wastewater generatin g
activity such as warehousing o r a more intense user such as a restaurant o r car
wash.

To avoid conjectur e regardin g ultimate lan d use, commercial parcel s being use d
as Commercial were assessed according to parcel size. Improve d parcel s u p to
10,000 squar e fee t wer e assesse d th e sam e a s a n occupie d singl e famil y
residence. Large r parcels are assessed at increasing increments of benefit unit s
for eac h 10,00 0 squar e foo t incremen t o f land . Fo r example , a  25,000 squar e
foot lot is assessed a t a full 2.50 BUs . I n circumstances where the County Lan d
Use Ordinance would permi t the addition o f a residentia l uni t to the commercia l
use, th e parce l siz e was  stil l use d a s th e basi s fo r th e assignmen t o f benefit .
Differences i n commercia l use s wil l b e accounted for i n varying monthl y servic e
charges.

Improved commercia l parcel s use d fo r residentia l purpose s ar e assesse d th e
same as RSF or RMF parcels, based on existing use.

Open Space (OS)

These parcel s ar e no t developabl e b y definitio n and , therefore , receive d n o
assessment.
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PART VI
METHOD OF ASSESSMENT APPORTIONMEN T

Table 3
Benefit Unit (BU) Assignment

Based on Existing Use

Land Use Category

Residential Single Family
and Residential Suburban
(RSF & RS )

Vacant Parce l

Improved Property with
Existing Single Residenc e

Each Additional Existing
Residence

Residential Multi-Famil y
(RMF)

Vacant Parce l

Improved Property with
Existing Single Residenc e

Improved Property with
Two or More Units

Condominiums

Vacant Parce l

Existing Common Area

Each Existing Uni t

Benefit Units (BUs)

Lateral
Component

(BU)

0

1

1

0

1

1

0

1

0

Collector
Component

(BU)

0

1

1

0

1

0.75/Unit

0

0

0.75/Unit

Trunk
Component

(BU)

0

1

1

0

1

0.75/Unit

0

0

0.75/Unit

Treatment
and Disposa l
Component

(BU)

0

1

1

0

1

0.75/Unit

0

0

0.75/Unit

Common
Facility

Component
(BU)

0

1

1

0

1

0.75/Unit

0

0

0.75/Unit
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San Luis Obispo County
Wastewater Assessment District No.  1

PART VI
METHOD OF ASSESSMENT APPORTIONMEN T

Mobile Home Parks

Vacant Parce l

Existing Park Common Area

Each Existing Space

Vista del Oro and Bayridge
Estates Tracts

Vacant Parce l

Improved Property with
Existing Single Residence

Each Additional Existing
Residence

Commercial (CS, CR, OP)

Vacant Parce l

Occupied Busines s

Existing Residentia l
Single Famil y Use

Existing Residentia l
Multi-Family Famil y Use

Open Space (OS)

Not Developable by Definition

Special Cases

See Following Text

0

1

0

0

0

0

0

1

1

1

0

0

0

0

0

0

0

0

1/1O,OOO-sf

1

0.75/Unit

0

0

0

0.50/Unit

0

1

1

0

1/10,000-sf

1

0.75/Unit

0

0

0

0.50/Unit

0

1

1

0

1/1O,OOO-sf

1

0.75/Unit

0

0

0

0.50/Unit

0

1

1

0

1/10,000-sf

1

0.75/Unit

0
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San Luis Obispo County
Wastewater Assessment District  No. 1

PART VI
METHOD OF ASSESSMENT APPORTIONMEN T

Special Cases

Condominiums

Condominiums, althoug h man y time s unde r separat e ownership , represen t
special cases . Eac h uni t ha s bee n assesse d %  B U pe r uni t i n th e sam e
manner a s apartment s wit h th e exceptio n o f th e latera l component . I n th e
case o f condominiums , th e commo n are a ha s bee n assesse d fo r a  singl e
lateral BU. Th e exception are condominium parcels in Monarch Grove, where
are assessed zero (0) BUs (see explanation for Monarch Grove below).

Mobile Home Parks

Since mobil e hom e space s generat e less  wastewate r tha n singl e famil y
residences, they have been assessed Vz  the rate of RSF housing. Eac h park
has bee n assesse d on e latera l uni t plu s 0. 5 BU s pe r spac e fo r eac h trunk ,
treatment and disposal, and common facility components.

Park Name

Morro Shores

Daisy Hill

Sea Oaks

Sunny Oaks

1259 2nd Street

Assessment
Number

2517

5221

5222

6070

0427

Number of
Spaces

164

139

125

65

17

Equivalent
BUs

82.00

69.50

62.50

32.50

8.50

Schools

Schools hav e bee n assesse d a s specia l cases . Ther e ar e thre e existin g
schools i n the Assessmen t District . T o determin e th e portio n o f the projec t
special benefi t cost s eac h schoo l i s to bear , the anticipate d wastewate r flo w
from eac h schoo l was  considered . Base d o n wastewate r loa d an d flo w
factors, a  tota l o f 20.2 5 student s pe r equivalen t benefi t uni t (BU ) wa s
assigned. Therefore , eac h school  ha s bee n assesse d fo r on e latera l
component plus the number of equivalent BUs for each of the collector, trunk,
treatment an d disposal , an d commo n facilitie s component s base d o n th e
school's student population.
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San Luis Obispo  County
Wastewater Assessment District  No. 1

PART VI
METHOD OF ASSESSMENT APPORTIONMEN T

School Name

Baywood
Elementary

Sunnyside
Elementary

Monarch Grove
Elementary

Assessment
Number

826

4923

3887

Future Student
Population

600

290

475

Equivalent
BUs

29.64

14.30

23.50

Other Special Cases

Special Case Asm t No.

Library 252 0

Means of Assessing

Since the library is a special public facility that
is not an intensive wastewater generator, i t has
been assessed on the same basis as a single
family residence.

This public facility has been assessed a t 1. 5
BUs to account for a more intensive use than a
single famil y residence.

This meeting hal l was confirmed to be active 7
days per week and was previously assesse d
based on EPA flow factors at 2.33 equivalen t
benefit units. A  subsequent parcel merge
revised the equivalent benefi t unit assignment
to 2.98.

Churches and other known meeting halls are
assessed as meeting halls in a similar manne r
to the Community Center, with an adjustment
made fo r a reduced number of meeting days:
2.33 BUs x (2 mtg days)/7 days per week =
0.67 equivalent BUs. Ther e are two parcel s
with single family residences which are
assessed one (1) BU.

Fire Station 6061

South Bay
Community
Center

6008

Churches and
Other Meeting
Halls

Misc.
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PART VI
METHOD OF ASSESSMENT APPORTIONMENT

San Luis Obispo County
Wastewater Assessment District  No.  1

This unsubdivided, 58 acre parcel represented
a special case in the previous assessmen t
proceedings in Los Osos, and was assessed
an equivalent BU of 273.25. However , this
parcel is currently vacant and will, therefore,
receive an assessment of zero.

Although Monarch Grove is within the
Assessment District , the properties within this
subdivision will not be assigned any special
benefit. Th e subdivision currently utilizes an
on-site tertiary treatment facility under a
separate permit with the Regional Water
Quality Control Board.

The individual parcels do not have septic
tanks. Wastewate r flows through a gravity
system to large septic tanks and community
leach fields that are centralized for the two
developments. Th e individual parcels have
been included in prior assessment proceeding s
for the trunk, treatment/disposal and common
components. Thi s method will again be used
for the current proceedings. Th e
developments will utilize existing lateral and
collection facilities.

According to the Regional Water Quality
Control Board, the property is connected to the
Monarch Grove treatment facilit y and,
therefore, will receive an assessment of zero.

The Morro Palisades property will be used for
disposal and will therefore receive no
assessment.

Sewer service to parcels outside of the Urban
Services Line (USL) is not planned to be
extended at this time. Therefore , such parcels
have not been assessed.

Morro Shores 2518

Monarch Grove Misc.

Vista del Oro and
Bayridge Estates
Tracts

Misc.

Golf Course 2792

Morro Palisades 522 4

Properties Outside
the Urban Services
Line (USL)
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PART VI
METHOD OF ASSESSMENT APPORTIONMEN T

San Luis Obispo County
Wastewater Assessment District  No. 1

To obtai n the tota l assessmen t for each parcel , the Cos t Pe r BU was multiplie d b y
the BU assignment as described above. Fo r example, a parcel with one (1) existing
single family residence = $24,941.19.

Cost Per BU =  Assessmen tComponent B U

Lateral 1
Collector 1
Trunk 1
Treatment/Disposal 1
Common 1

Total

$ 2,297.34
9,109.97
3,430.87
7,357.54
2,745.47

2,297.34
9,109.97
3,430.87
7,357.54
2,745.47

$

$24,941.19$24,941.19
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SAN LUIS OBISPO COUNTY
DEPARTMENT OF PUBLIC WORKS

Noel King, Pirector

County Government Center, Room 207 • San Luis Obiepo CA 93400 •  (005) 7S1-525 2

Fax (605) 701-1229 emai l address: pud@co.slo.ca.us

August 16, 2007

TO: Noe l King, Director of Public Works

VIA: Paav o Ogren, Deputy Director of Public Works

FROM: Dea n Benedbl.'P.E., Assessment Engineer of Work

SUBJECT: Sa n Lui s Obisp o Count y Wastewate r Assessmen t Distric t No . 1 ,
Determination of Special Benefits and Project Cost

BACKGROUND

On Februar y 6 , 2007, the Boar d o f Supervisor s approve d a  contrac t for Assessmen t
Engineering services with the Wallace Group for the Los Osos wastewater project. Th e
contract contemplates the completion of an Assessment Engineer's Repor t through the
combined effort s o f the Count y an d the Wallace Group . Crai g Campbell , P.E. o f the
Wallace Group and Dean Benedix, P.E., Utilities Manager for the County Public Works
Department were selected to serve jointly as the Engineer of Work for the assessment
proceedings. Th e Scope of Work to be completed by the County included the following
items as described in Table 1 of the contract:

1. Determin e th e proportiona l specia l benefit s fo r overal l projec t component s a s
described in Article 13D, Section 4a of the California State Constitution.

2. Provid e a summary of the proposed project and estimated total cost as required
by Section 10204 of the 1913 Act.

3. Provid e a  notic e an d ballo t t o eac h parce l i n th e assessmen t distric t a s
described in Article 13D.

This memorandu m summarize s th e informatio n require d i n the firs t two scop e items ,
and provide s th e basi s fo r th e preparatio n o f an Assessment Engineer' s Repor t that
delineates the special benefit amount for each parcel within the assessment district.
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ANALYSIS AND CONCLUSIONS

In accordanc e wit h Assembl y Bil l 270 1 (Blakeslee) , th e Count y commissione d th e
preparation o f an engineering analysi s that identifies a  range of viable project options
for the Lo s Osos wastewater project . Th e repor t was prepare d by Carollo Engineer s
and i s entitled , "Viabl e Projec t Alternative s Fin e Screenin g Analysis " date d August ,
2007 (Fine Screening Report) . Th e Fine Screening Report provides a substantial body
of evidence that can be used to estimate the overall special benefits that would accrue
to properties within the assessment district. Th e selection of specific project elements
such as the treatment plant site and collection technology will occur in future phases of
the project , followin g th e County' s du e diligenc e perio d an d a  communit y survey .
However, cost s ca n b e assigne d t o eac h projec t elemen t tha t woul d allo w fo r a  •
reasonable range of alternatives while providing a complete and functional wastewater
collection, treatment , an d disposa l system . Th e followin g guideline s wer e use d t o
identify the proportional special benefits for each project element:

Special Benefit Guidelines

1 Th e Fine Screening Repor t identified a range of water supply benefits that could
be achieve d wit h th e wastewate r project . Give n tha t propertie s insid e an d
outside o f th e assessmen t distric t benefi t fro m wate r suppl y enhancements ,
incremental projec t costs that relate to providing a  water supply benefi t beyond
the curren t conditio n (Leve l 1  identifie d i n th e Fin e Screenin g Report ) ar e
deemed general benefits.

2 Th e cos t assigne d t o eac h componen t shoul d b e sufficien t t o fund a  range o f
viable alternatives, bu t would no t necessarily fund the most costly alternatives .
This guideline would apply even if the most costly alternative can be determined
to confe r a  specia l benefi t consisten t wit h it s highe r cost . A s a  result , th e
proposed assesse d specia l benefi t i s expecte d t o b e les s tha n th e maximu m
special benefi t which coul d be assessed given the bod y of evidence. I f more
costly alternative s ar e ultimatel y selected , other/additiona l source s o f revenu e
would be required to supplement the proceeds of the assessment district.

3 Th e cos t o f the inclusio n o f additiona l treatmen t processe s beyon d secondar y
treatment, such as tertiary filtration, if determined necessary to achieve a level of
water suppl y benefi t beyon d the curren t condition , would b e a  general benefit .
The cos t o f providin g advance d sludg e recyclin g throug h compostin g o r othe r
means would also not be included as a special benefit.

4. Give n tha t overal f projec t cost s fo r engineering , administration , an d lega l
expenses would include some efforts relatin g to general benefits, the low range
of these project costs will be utilized as the proposed special benefit.
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5. Th e mid-point of the estimated cost of the treatment plant site will be utilized as
the proposed special benefit.

6. Give n the uncertainties associated with permit and mitigation costs and the need
for a reasonable contingency, the high end of the permitting/mitigation cost range
will be used as the proposed special benefit.

7. I n the event projec t components are implemented that resul t i n total cost s less
than the allocated special benefit for the project, the County shall then reduce the
assessment levied to reflect the actual special benefits of the total project costs
incurred for project construction and implementation.

General Benefits

Costs of general benefits are not included in the estimate of Special Benefit s included
herein for project component costs. General benefits are capital improvements, general
services, operation s and/o r maintenance , othe r amenitie s and/o r program s whic h
benefit the public at large or are a general benefit to all properties within a designated
area. Examples of such general benefits are:

1. Repaymen t of the $6.5 million dolla r State Revolving Fund (SRF) loan
used b y the LOCS D to initiat e constructio n o n the former wastewate r
project. Whil e the Count y doe s no t know whethe r th e Californi a SR F
program wil l b e utilize d t o hel p fun d th e project , no r whethe r th e
Governor's signin g messag e wit h hi s approva l o f Assembl e Bil l 270 1
will be binding, any such costs shal l not be paid utilizing the propose d
assessments.

2. Biosolid s treatment and disposal measures beyond that required for the
baseline wastewater treatment project.

3. Inclusio n o f additiona l treatmen t processe s beyon d secondar y
treatment, such as tertiary filtration.

4. Preparation , processin g and/o r implementatio n o f a  Habita t
Conservation Plan.

5. Mitigatio n o f seawater intrusio n beyond the impacts o f the wastewater
treatment project.

6. Preparatio n of a regional water resources plan.

Costs fo r implementatio n o f an y genera l benefi t improvement , service , progra m o r
amenity is anticipated to be funded through grants and/or with other legally permissible
supplemental funding sources.

Collection System Special Benefit
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Pursuant t o Guidelin e No . 2 above, the specia l benefi t o f the collectio n syste m was
selected suc h that a  range of collection syste m alternatives coul d b e funded. I n the
current projec t selectio n strategy , th e STE P an d gravit y alternative s woul d compet e
through th e constructio n biddin g phas e usin g a  competitive bid , design/build , and/o r
build/own/operate/transfer process . I f gravity system bid s are receive d nea r the hig h
end of the cost range, it is unlikely that gravity will be competitive with STEP. Fo r this
reason, the allocated special benefits will be based on the low end of the gravity system
cost range, which would also cover the cost of a STEP system.

Consistent wit h previou s assessmen t proceeding s i n Los Osos , the collection syste m
can be separated into three components, defined as follows:

Lateral component: Lateral s are defined as individual service lines that extend from the
main in the street to the property line. I n a STEP system, the lateral component would
include the publicly financed and owned collection system components that are located
on eac h privat e propert y withi n appropriat e publi c easement s tha t wil l nee d t o b e
established fo r ownershi p an d maintenance b y the County , includin g th e STEP tank ,
pump, control panel, and appurtenant facilities.

Trunk component : Thi s component include s large r gravity mains , force mains , pump
stations, an d standby powe r facilities tha t serve regiona l areas . Durin g the previou s
assessment proceedings, the trunk component was determined to include 19.1 % of the
planned pipelines . Thi s percentag e wil l als o b e use d fo r th e curren t assessment .
Conveyance facilities require d to pump wastewater to a treatment plan t site i f located
east of Los Osos Creek would be included in this component.

Collector component : Collector s are defined as the localized sewer mains and pocket
pump stations that convey water to trunks and regional pump stations. Som e areas of
the community , notabl y Bayridg e Estate s and Vista d e Oro , have existing latera l and
collector infrastructure as part of their existing community septic systems.

Table A. 1 o n the followin g pag e summarizes th e propose d specia l benefit s for eac h
component of the collection system. Th e costs were derived from the low range of the
gravity collection system, as summarized in the Fine Screening Report.

Treatment, Disposal, Permit, and Administrative Project Costs

In addition to the three collection system components described above, two additiona l
project components are required to complete a functional wastewater system as follows:

Treatment/Disposal Component : Thi s component includes the cost of the wastewater
treatment facility , th e effluen t disposa l system , an d th e wastewate r treatmen t facilit y
site.
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Common Component : Projec t costs that are attributable to the entire project including
engineering, administration , legal , permitting , an d mitigatio n ar e include d i n thi s
component.

The specia l benefit s attributabl e t o the wastewater treatment facilit y were determine d
based o n a  rang e o f technologie s tha t woul d for m a  functiona l Leve l 1  system. A
number of different combinations of treatment technology and sludge processing would
be fundable at a cost less than or equal to the proposed special benefit. Tabl e A.2 on
the following page summarizes sample technologies that could be funded at a cost at or
near the proposed special benefit . A s indicated in Table A.2, a total special benefit of
$27,639,000 is recommended for this element of the project.

The specia l benefi t associate d wit h the effluen t disposa l syste m wa s determine d b y
using the high range of the Leve l 1  cost estimate, or $15,600,000 i n 2007 dollars . I t
should be noted that a Level 2 project could also be completed for essentially the same
cost. Th e tota l specia l benefi t fo r effluen t disposal , includin g inflatio n o f 24.5% , i s
therefore estimated at $19,422,000.

Table A. 3 summarize s th e propose d specia l benefi t fo r th e treatment/disposa l an d
common assessment components, and the total wastewater project:

L:\UTILITY\AUG07\Special benefi t memo-draft 6 Revised 8-16-07.doc.drb.taw

Page 5 of 8



Table A.1 - Collection System Special Benefit and Component Allocation

Item Description

Mob/Demob/GC's (split)

Gravity sewers / force mains (split)

Manholes (split)

Shoring and dewatering (split)

Duplex pump station (trunk)

Triplex pump station (trunk)

Pocket pump station (collector)

Standby power station (trunk)

Misc facility requirements (split)

Laterals in right of way (lateral)

Road restoration (split)

Land and easement acquisition

Overhead and profit
Conveyance to out-of-town WWTF (trunk)

Totals

Low Range Construction
Cost Estimate

$3,700,000

$27,800,000

$4,300,000

$4,800,000

$2,600,000

$1,200,000

$2,400,000

$2,500,000

$3,200,000

$8,800,000

$5,200,000

No additional cost

No additional cost
$2,900,000

$69,400,000

Total Cost with
Inflation 24.50%

$4,606,500

$34,611,000

$5,353,500

$5,976,000

$3,237,000

$1,494,000

$2,988,000

$3,112,500

$3,984,000

$10,956,000

$6,474,000

N/A

N/A
$3,610,500

$86,403,000

Lateral Component

$10,956,000

$10,956,000

Cost Allocation by Collection System
Component

Collector Component
80.90%

$3,726,659

$28,000,299

$4,330,982

$4,834,584

$2,988,000

$3,223,056

$5,237,466

$52,341,045

Trunk Component
19.10%

$879,842

S6.610,701

S1,022,519

S1,141,416

S3,237,000

$1,494,000

$3,112,500

$760,944

$1,236,534

$3,610,500

$23,105,955

Notes: 1 . Percentage split between trunk and collector from gravity main analysis performed by the LOCSD in the 2001 assessment district - applied to split items only.
2. Estimate of inflation from Fine Screening Report, Appendix C
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Table A.2 - Treatment System Special Benefit and Sample Projects

System Description

Oxidation ditch with sub-class B sludge
processing and gravity collection system
influent

Pond system with full nitrification and
denitrification facilities

Biolac system with full dentrification
facilities and sub-class B sludge processing
from a STEP collection system

Secondary Treatment Plant

$19,100,000

$14,200,000

S13.700.000

Nitrification/Denitrification

Additional facilities not
required

37,400,000

$3,600,000

Recommended Special Benefit for Wastewater Treatment System

Sludge Processinq

$3,100,000

Additional facilities not
required

$2,000,000

Total Construction Cost
Estimate in 2007 dollars

$22,200,000

$21,600,000

$19,300,000

Total Cost with
Inflation 24.50%

$27,639,000

$26,892,000

$24,028,500

$27,639,000

Notes: 1. Sub class B estimates include the cost for belt filter press dewatering
2. Estimat e of inflation from Fine Screening Report, Appendix C
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Table A.3: Special Benefits Summary for Treatment/Disposal an d Common
Components

Item Description

Wastewater Treatmen t
Facility (Secondary for
Level 1 Disposal)

Effluent Disposa l System
(Level 1)

Treatment facility site

Total for
Treatment/Disposal
Component
Project costs including
engineering, administration,
and lega l

Permitting and mitigation

Total for Common
Component
Total for Collection
System Components from
Table A.1
Total Project Specia l
Benefits

Proposed
Special
Benefits

$27,639,000

$19,422,000

$2,490,000

$49,551,000

$16,000,000

$2,490,000

$18,490,000

$86,403,000

$154,444,000

Comments

Funds a range of secondary
technology alternatives, not
including tertiary treatment (se e
Table A.2)
Water supply benefits beyon d
current conditions are genera l
benefits

Middle of cost range consisten t
with proposed guidelines

Low end of cost range consisten t
with proposed guideline s

High end of cost range consisten t
with proposed guideline s
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COUNTY OF SAN LUIS OBISPO BOARD OF SUPERVISOR S
AGENDA ITE M TRANSMlTTA L

(3) CONTACT/PHONE

Paavo Ogren, Deputy Director of Public Works
(805)781-5252

(2) MEETING DATE
July 17, 2007

(1) DEPARTMENT

PublicWorks

(4) SUBJECT :
Consideration o f Polic y Directio n o n Propositio n 21 8 Propert y Owne r Vote s fo r th e Lo s Oso s
Wastewater Projec t
(5) SUMMARY OF REQUEST .
Pursuant t o Assembl y Bil l 270 1 (Blakeslee) , th e Count y mus t conduc t a  Propositio n 21 8 propert y
owner vote to develop assessmen t funding for a  community wastewate r projec t i f the County i s going;
to implemen t th e project . Distinguishin g ho w projec t issue s diffe r betwee n develope d versu s
undeveloped properties , an d appropriat e polic y direction , i s neede d fo r overal l projec t plannin g an d
development.
(6) RECOMMENDED ACTION
It i s ou r recommendatio n tha t you r Honorabl e Boar d adop t th e propose d polic y i n Exhibi t "A "
regarding Propositio n 21 8 Property Owner votes for the Lbs Osos wastewater project .

(9) ANNUAL COST

N/A
(7) FUNDING SOURCE(S)
General Fun d

(8) CURRENT YEAR COST
N/A

(10) BUDGETED?
D N o M  Yes • N/ A

(11) OTHER AGENCY/ADVISORY GROUP INVOLVEMENT (LIST):
Central Coas t Regional Water Quality Contro l Board, Los Osos Community Service s District , Monarc h
Grove Homeowners Association , California Coasta l Commissio n

(12) WILL REQUEST REQUIRE ADDITIONAL STAFF? |H l N o EUYes , How Many?
Q Permanen t \_\  Limite d Term \_\  Contrac t I  I  Temporary Help

(13) SUPERVISqR.DISTRICT(S)
Oist, ^2hd..Q3«l> [Ikth , LZl5th, [ I ]AII

(14) LOCATION MAP
O Attache d HSIN/ A

(15) Maddy Act Appointment
Signed-off by Cler k of the Board
MIN/A

(17) EXECUTED DOCUMENTS
| I  Resolutions (Orig + 4 copies) |  ]  Contracts (Orig + 4 copies)
CD Ordinances (Orig+ 4 copies) ^  N/ A

(16) AGENDA PLACEMENT
I |  Consent O  Hearin g (Time Est. )
| |  Presentation [ A ] Board Business (Time Est 45 MINI.)

(18) NEED EXTRA EXECUTED COPIES?
[^Number Q  Attache d

(19) BUDGET ADJUSTMENT REQUIRED?
O Submitte d Q  4/5th' s Vote RequiredIN/A >SJN/A

(21)W-9

IHNO
(20) OUUINE AGREEMENT REQUISITION NUMBER (OAR)

-N/A :-.  ,

(22) Agenda Item History

Q N/ A Date : JunB 12, 2007JYes

(23) ADMINISTRATIVE OFFICE REVIEW

fy&£QM^s=ik
Refererice: 07JUL-17-BB- 1

L:\LOS OSOS WWPUUL07\BOS\LOWWP Wkly Updtto Brd 7-17-07.trl.doc.pao.taw -1-/1-07
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SAN LUIS OBISPO COUNTY
DEPARTMENT OF PUBLIC WORKS

Noel King, Director

County Government Center, Room 207 • San Luis O'bispo CA 95406 •  (605 ) 761-525 2

Fax (605) 781-1229 emai l address: pwSi@ico.siaca.us"

TQ: Boar d of Supervisors

FROM: Paav o Ogren, Deputy Director of Public Works

VIA: Noe l King, Director of Public Works -ity "

DATE: Jul y 17,2007

SUBJECT: Consideratio n of Policy Direction on Proposition 218 Property Owner
Votes for the Los Osos Wastewater Project

Recommendation

It is our recommendation that your Honorable Board adopt the proposed policy in Exhibit
"A" regarding Proposition 218 Property Owner votes fbrthe Los Osos wastewater project.

Discussion

On January 1 , 2007, Assembly Bil l 2701 (Blakeslee ) went into effect and transferred the
sole authority to develop a community wastewiater project in Los Osos from the Los Osos
Community Services Distric t (LOCSD) to the County. O n October 3, 2006 your Board
approved a $2.0 million appropriation from the General Fund budget for the Public Works
Department to undertak e efforts needed to conduct a Proposition 218 assessment vote of
property owners, which was prescribed by AB 2701. A t this time, it is necessary for your
Board to consider which property owners may submit ballots pursuant to requirements of
Proposition 21 8 s o tha t th e assessmen t engineer s repor t ca n b e prepare d fo r you r
consideration in the near future.

Staff is currently following the Board direction established on June 19,2006. A t that time,
your Board adopted "key elements" of a legislative platform, which provided direction while
AB 2701 wa s moving through the legislative processes of the State Assembly and State
Senate -  ultimatel y leadin g t o approva l b y Governo r Schwarzenegge r o n
September 20,2006. Als o on June 19,2006, your Board adopted project related •policies
for the Public Works Department to follow. Thos e policies are generally broad-based in
nature. No w tha t the project's "Fine Screening" report has been released for public review,
it is also important to begin considering more detailed projec t policies in anticipation o f
future steps.
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At this time, identifying property owners who may submit ballots on the Proposition 218
vote i s importan t t o provid e th e assessmen t enginee r wit h directio n i n preparin g the
assessment engineer's report. Tha t report is required by Proposition 218, and it includes
the metho d use d t o determin e specia l benefit s fo r propertie s an d t o calculat e th e
assessments proposed on those properties. As with many issues with Los Osos, the topic
is complex and involves legal, engineering, finance and regulatory issues associated with
overall project efforts. A  more detailed review of those issues is covered in the attached
report entitled "Proposition 218 - A  Property Owner Vote".

The following i s a  summary o f the primary issues reviewed in the attached repor t and
considered by staff while developing the recommended policies in Exhibit ''A."

• A B 2701 stipulates that the County will conduct a Proposition 218 assessment vote
of property owners.

• A  communit y wastewate r projec t benefit s bot h develope d an d undevelope d
properties.

o Develope d Properties:
• Th e owner s o f develope d propert y locate d withi n th e "prohibitio n

zone"1 establishe d b y th e Centra l Coas t Regiona l Wate r Qualit y
Control Boar d (Regiona l Water Board ) ar e currentl y subjec t to,  or
threatened with, regulatory enforcement actions as a result of existing
septic discharges.

o Undevelope d Properties:
• Th e owners of undeveloped property that remain within the prohibition

zone are not subject to the same regulatory actions affecting owners
of develope d propert y bu t they are impaired from developing their
property du e t o th e non-existenc e o f require d wastewate r
infrastructure and other issues.

• Th e existin g Coasta l Developmen t Permi t establishe s specifi c
conditions tha t mus t b e satisfie d befor e owner s o f undevelope d
properties can develop their properties, even if the wastewater project
is completed,

o Allowin g the owners of property responsible for discharging, and facing or
threatened with regulatory enforcement action, to decide pn the outcome of
the Proposition 218 vote required by AB 2701 creates a direct relationship
between those facing regulatory actions and those who decide on whether
the Count y ma y procee d wit h developmen t o f a  communit y wastewate r
project

1 See Attachment "A" to the attached report entitled "Proposition 218 - A Property Owner Vote"



. Th e resul t o f th e Propositio n 21 8 vot e b y owner s o f develope d propertie s i s
independent of providing service to undeveloped properties and in no way precludes
the owners of undeveloped properties from participating in the wastewater project.

Several special cases also exist within the prohibition zone, which are further discussed in
the attached report. Whil e final direction on those cases is not needed at this time, staffs
recommendation include d i n Exhibi t "A " include s allowin g th e individua l owner s o f
developed properties affected by those special eases to also cast ballots in the upcoming
Proposition 218 vote. Your Board's final decision on those cases will be reflected in actions
at the time that your Board is considering the assessment engineer's report and ProY>djng
staff with direction to conduct the actual Proposition 218 vote, which is currently scheduled
for August 28, 2007.

Other Agency Involvement/Impac t

The Regiona l Wate r Boar d establishe d th e wastewate r prohibitio n zon e pursuan t t o
Resolution No . 83r13 v adopte d o n Septembe r 16 , 1983 . Th e Lo s Oso s Communit y
Services District currently operates wastewater facilities forthe Bayridge Estates and Vista
de Or o septag e collectio n systems . Th e Monarc h Grov e Homeowner s Associatio n
currently operate s the Monarc h Grov e wastewater treatmen t facilities. Th e Californi a
Coastal Commissio n establishe d permi t condition s o n th e project . Numerou s othe r
agencies are involved in permitting and funding efforts.

Financial Consideration s

The propose d polic y recommendation s d o no t have financial implication s a t this time.
Instead th e policies recognize that the multiple steps and decisions by constituents with
diverse interests will be needed fora County implemented wastewater project m Los Osos.

Results

The proposed polic y recommendations would allow those owners of properties that are
currently subject to, or threatened with, enforcement actions by the Regional Water Board
to mak e th e decisio n o n whethe r the y wan t th e Count y t o implemen t a  communit y
wastewater project on their behalf by supporting the Proposition 218 assessments: that will
be proposed in the near future for funding of a project.

Attachments: Exhibi t "A" - Polic y Recommendation regarding Proposition 218 Property
Owner votes for the Los Osos wastewater project

Report entitled - "Propositio n 218 - A  Property Owner Vbte"
Vicinity Map

File: 310.85.02

Reference: 07JUL17-BB- 1 R  ^
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Exhibit "A"
Los Osos Wastewater Projec t

Proposition 218 Property Owner Votes

1. Tha t the Proposition 218 vote required by AB 2701 is conducted for develope d
parcels subject to, or threatened with, regulatory enforcement action by the Central
Coast Regional Water Quality Control Board (Regional Water Board).

2i Staf f shall prepare a report on options for undeveloped properties, both within the
boundaries of the "prohibition zone" developed by the Regional Water Board, as well
as undeveloped parcel s outside of the prohibition zone but within the Los Osos
Urban Services line, including but not limited to the following considerations:

a. Wastewate r infrastructure needed for those undeveloped parcels before they
can be developed.

b. Wate r supply infrastructure needed for those undeveloped parcels before
they ca n b e developed , whic h shal l includ e consultatio n an d possibl e
development of conceptual terms of agreements with the water purveyors of
Los Osos.

c. Habita t Conservation Resource issues that may need to be resolved before
those undeveloped parcels can be developed.

d. Genera l Plan issues that may need to be resolved before those undeveloped
properties can be developed.

e. Option s for a  secon d Pro p 218 vote for owners o f undevelope d parcels ,
including but not limited to the following:

i. "Availability " assessments pursuant to the Uniform Standby Charge
Procedures Act (Chapter 12.4 (commencing with Section 54984) of
Part 1 of Division 2 of Title 5).

ii. A  "resource project" that would cover proportional special benefits for
those undeveloped parcels, including wastewater infrastructure, water
supply infrastructure, and/or habitat conservation resources that may
be needed for those undeveloped parcels before ttiey can develop.

f. Option s fo r developmen t o f wastewate r an d wate r suppl y infrastructur e
capacity for undeveloped parcels, and provisions for habitat conservation,
with the imposition of development related fees which would be paid at the
time of the development o f those undeveloped parcel s in lieu of a second
Prop 218 vote.

g. Othe r considerations tha t ma y be identified durin g the preparatio n o f the
report. Q  ^  \  ^



Proposition 218 - A  Property Owner Vote

Summary

In November 1996 , California voters approved Propositio n 218 (Pro p 218), commonly
referred to as the "right to vote on taxes act." I t is incorporated into the California State
Constitution as Article XIIID, which establishes requirements for local agencies relating
to property related assessments. Unde r the authority of Assembly Bil l 2701 (AB 2701),
the County of San Luis Objspo must propose assessments to support funding of the Los
Osos wastewate r project . I f th e Pro p 21 8 vot e i s successfu l an d authorize s th e
imposition o f assessments , the n A B 270 1 establishe s a  "du e diligence " perio d t o
provide th e Count y wit h th e opportunit y t o wor k o n additiona l projec t detail s an d
determine whether the County Board of Supervisors will direct the implementation o f a
project.

The importanc e o f th e Orde r o f first , th e Pro p 21 8 vot e an d the n second , the du e
diligence period includes the legislative recognitio n tha t a  successful Pro p 218 vote i s
not the onl y facto r tha t coul d affec t a  successfu l project . Environmenta l revie w an d
permitting, which have always been envisioned during the due diligence process since
prior to the approval of AB 2701, are some of the additional factors that have significant
influence o n publi c work s projects . Nevertheless , th e Pro p 21 8 vot e i s an importan t
"first step" because it will determine the answer to the single greatest question...

Do Los Osos property owners want the County of San Luis Obispp to implement
a community wastewater project?

Several requirements exist under Article XIIID, including the following:

"An agency which proposes to levy an assessment shall identify all parcels which
will have a special benefi t conferred upon them and upon which an assessment
will be imposed."

This is an especially important provision because it creates the question...

Which parcels will the County propose to impose assessments upon?

On this matter, staff is recommending that your Board provide the following direction:

1. Tha t the Proposition 218 vote require d b y AB 2701 i s conducted for  developed
parcels subjec t to , o r threatene d with , regulator y enforcemen t actio n b y th e
Central Coast Regional Water Quality Contrbl Board (Regional Water Board).

2. Staf f shall prepare a report on options for undeveloped properties, both within the
boundaries of the "prohibition zone" developed by the Regiona l Water Board, as
well a s undevelope d parcel s outsid e o f the prohibitio n zon e bu t within the Lo s
Osos Urba n Service s line , includin g bu t no t limite d t o th e followin g
considerations:
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a, Wastewate r infrastructur e neede d for those undevelope d parcel s befor e
they can be developed.

b. Wate r supply infrastructure needed for those undeveloped parcels before
they ca n b e developed , whic h shal l includ e consultatio n an d possibl e
development of conceptual terms of agreements with the water purveyors
of Los Osos.

G.. Habita t Conservatio n Resourc e issue s tha t ma y nee d t o b e resolve d
before those undeveloped parcels can be developed.

d. Genera l Pla n issue s tha t ma y nee d t o b e resolve d befor e thos e
undeveloped properties can be developed.

e. Option s for a  second Pro p 218 vote for owners o f undeveloped parcels ,
including but not limited to the following:

i. "Availability " assessments pursuant to the Uniform Standby Charge
Procedures Act (Chapter 12.4 (commencing with Section 54984) of
Part 1 of Division 2 of Title 5).

ii. A  "resource project " that would cover proportiona l specia l benefit s
for those undeveloped parcels, including wastewater infrastructure ,
water suppl y infrastructure , and/o r habita t conservatio n resource s
that may be needed for those undeveloped parcels before they can
develop.

f. Option s fo r developmen t o f wastewate r an d wate r suppl y infrastructur e
capacity for undeveloped parcels , and provisions for habitat conservation,
with the imposition of development related fees which would be paid at the
time of the development of those undeveloped parcels in lieu of a second
Prop 218 vote.

g. Othe r considerations that ma y be identified durin g the preparatio n o f the
report;

Discussion

The distinctio n betwee n develope d parcel s an d undeveloped parcel s i s importan t
because th e issue s facin g owner s o f develope d parcel s an d th e owner s o f
undeveloped parcels are significantly different.

o Owner s o f develope d parcel s ar e subjec t to , o r threatene d with ,
significant enforcemen t actions . Staff recommendations ar e based on
a polic y positio n tha t th e owner s o f th e parcel s subjec t to , o r
threatened with , enforcemen t actio n shoul d mak e th e decisio n o n
whether the County can proceed with the development of a community
wastewater project under the authority of AB 2701. ,- — , , \
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o Owner s of undeveloped parcel s within the prohibition zon e wil l need
more tha n the development o f wastewater infrastructur e befor e they
may develo p thei r parcels . Althoug h the proposal and imposition of
wastewater "availabilit y assessments " pursuan t to Prop 218 may no t
require those other issues to be resolved, the water supply issue is a
significant community-wid e issue , includin g al l undeveloped parcels ,
and separate treatment of undeveloped parcel s is warranted from the
public polic y positio n tha t assessment s shoul d no t be imposed on
undeveloped parcels prior to resolution of infrastructure issues needed
for those parcels to develop.

The adjacen t char t illustrate s th e costs identifie d i n the draft Fin e Screenin g repor t
prepared b y the project tea m an d their approximat e relationshi p to overall benefit s
(special and general) of wastewater and water supply infrastructure . I t is important to
recognize that actual dollar amounts and percentages hav e bee n intentionally omitte d
from th e char t sinc e
analysis ha s no t bee n
completed and the chart is
intended fo r overal l
illustrative purpose s only .
It i s also importan t to
recognize tha t th e water
supply enhancement s
identified in the draft repor t
only includ e thos e tha t
m$$ b e directl y
developed wit h th e
wastewater project , whic h
would b e insufficien t to
mitigate existing sea water
intrusion, no r woul d the y
be sufficient to meet water supply at build-out. Consequently , resolution of water supply
needs for undeveloped parcels will require involvement with the water purveyors and is
not the sole purvie w o f the County - furthe r limitin g th e Count/s abilit y to assure
owners o f undeveloped parcel s tha t the y ca n in fact develo p onc e a  communit y
wastewater project is constructed and operational.

WatorSnpply
Enhancements

(Community Widest
Benefits) I

Wastewater .*?<Wk
profcct -y^im

Beneficiaries - */ . & ! •
; (UndevelpiKdW  j |W
r Properties).i^^mm

: . . • . • . . ; . . . - • . • . • "  "  -  *  •  :  • • "  .  • • .  .

^^^^^^m: Wastewate r
^ ^ • P ^ Projec t

•-'-- (Developed  ;
Properties) '

Coastal Development Permit (GDP) Requirements

The existing Goastal Development Permit from the California Coasta l Commission for a
Los Qso s wastewate r project , date d Januar y 19 , 2005 (Permi t Applicatio n No. : A-3 -
SLO-Q3-113) includes some important conditions that relate to undeveloped parcels and
are unrelated to the location of a treatment facility or the technologies utilized in treating
and disposing of wastewater and related solids. Th e following list of those conditions is
included i n this repor t t o substantiate th e polic y positio n o f staff -  i.e . that th e -~ .  \
development of a community wastewater projec t will not be sufficient for undeveloped \  J
properties to be developed, tha t additiona l issue s wil l nee d to be resolved, and that r )
those issue s are not the sole purvie w of the Count y of San Lui s Obispo . Sinc e the Q



coastal permit was issued to the Los Osos Community Services District , the references
to th e Distric t ma y chang e t o th e Count y unde r a  Count y implemente d project . I n
addition, conditions may be subject to change.

CDP Condition #34

Prior t o operation , th e Lo s Oso s Communit y Service s Distric t shal l prepar e an d
implement a  comprehensiv e wate r managemen t pla n fo r th e Lo s Oso s groundwate r
basin tha t identifie s rnanagemen t strategie s for achievin g a  sustainable water supply .
To prevent the wastewater treatment system from inducing growth that cannot be safely
sustained by available water supplies, the District is prohibited from providing service to
undeveloped parcels unless and until trie Estero Area Plan Is amended to incorporate a
sustainable buildou t targe t that indicates tha t there i s water availabl e to suppor t suc h
development without impacts to wetlands and habitats.

Notwithstanding an y contrar y provisio n o f th e Commission' s regulations , includin g
Section 13166 , th e Distric t ma y appl y for , an d th e Commissio n shal l consider , a n
application fo r amendmen t t o thi s permi t conditio n at , o r prio r t o th e tim e tha t th e
treatment plan t i s operational , t o authoriz e th e Distric t t o issu e Wil l Serv e letter s t o
properties that would otherwise qualify.

CDP Condition #76

Prior t o providin g wastewate r treatmen t servic e t o undevelope d parcels , th e
LOGSD, in coordination with the California Department of Fish and Game (CDFG), the
US Fis h and Wildlife Servic e (USF&WS) , San Luis Obisp o Count y an d the Californi a
Coastal Commission shal l prepar e and implement a  Habita t Conservatio n Pla n (HCP )
for th e long-terrr i preservatio n o f habita t remainin g wit h th e Lo s Oso s Greenbelt ,
including habitat remaining on individual vacant lots. Th e HCP shall:

• identif y the habita t resource s an d the qualit y o f thos e resource s o n the remainin g
vacant properties within the South Bay Urban Area and Los Osos Greenbelt;

• specif y measure s t o avoi d an d minimiz e impact s t o ESH A fro m buildou t o f th e
Service area , an d t o mitigat e unavoidabl e impact s throug h acquisition , protection,
and/or restoration of equivalent habitat within the planning area;

• implemen t suc h measure s throug h on e o r mor e amendment s t o th e Ester o Are a
Plan that integrates the HCP, as approved by the US Fish and Wildlife Service and
Department and Fish and Game, with LGP standards for development i n the South
Bay Urban Area.. This LCP amendment must become fully effective, and all permits
required b y stat e an d federa l Endangere d Specie s Act s shal l b e issued , befor e
LOCSD make s an y fina l commitmen t t o provid e wastewate r treatmen t servic e t o
undeveloped properties.

The rang e o f potentia l conservatio n program s t o b e considere d i n th e HC P shal l
include, but not be limited to the following: „ - \



a) Ne w development programs and standards that maximize preservation of sensitive
biological resources in the Los Osos through:

i) Transfe r of development credits

ii) Clusterin g

iii) Avoidanc e of sensitive resources in site design

iv) Change s in density and land use

v) Incorporatio n of open space into the design of new development

b) Program s aime d a t facilitatin g coordinatio n amon g agencie s an d organization s
involved i n managemen t an d conservation/preservatio n o f sensitiv e resources ,
including USF&WS , CDFG , Californi a Coasta l Commission , Sa n Lui s Obisp o
County, the LOGSD, MEGA, NEP, Land Conservancy o f San Luis Obispo County ,
and others;

c) Th e creatio n o f a  lan d ban k progra m t o facilitat e th e purchase , restoration , and
management of properties with high quality habitat within the Greenbelt, to be repaid
over time from fees on new building permits; and,

d) Program s for the acquisition, restoration, and management of properties within the
Greenbelt with significant habitat resources.

Notwithstanding an y contrar y provisio n o f th e Commission' s regulations , includin g
Section 13166 , th e Distric t ma y appl y for , an d th e Commissio n shal l consider , a n
application fo r amendmen t t o thi s permi t conditio n at , o r prio r t o th e tim e tha t th e
treatment plan t i s operational , to  authoriz e th e Distric t t o issu e Wil l Serv e letter s t o
properties that would otherwise qualify.

CDP Condition #82

No guarantees of Development Approvals. Approva l of this permit, or any method of
financing the project utilized by the LOCSD (e.g., the established assessment program),
does no t guarantee Coasta l Commissio n o r loca l government approva l o f any ne w o r
intensified use s withi n th e servic e area . Al l ne w developmen t proposal s mus t b e
reviewed fo r consistenc y wit h th e Sa n Lui s Obisp o Count y certifie d Loca l Coasta l
Program (and/or the California Coasta l Act, as applicable) ; such review shal l consider ,
among othe r issues , the environmenta l impact s of the new development , includin g the
impacts associated with the installation o f latera l connections necessar y to tie into the
approved collectio n system . WASTEWATE R TREATMEN T SERVIC E SHALL^NL Y
BEi PROVIDE D T O DEVELOPMENT S THA T HAV E OBTAINE D TH E REQUIRE D
COASTAL DEVELOPMENT APPROVALS IN A MANNER CONSISTENT WITH SUCH
APPROVALS.
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development.

included in public information handouts provided by the County.

rfavetoPBd Pmnertfes —Spatial.Gases

vicinity map and identifies the following:

. Parcel s currently served by the Monarch Grove Homeowners Association

. Parcel s currently served by the Los Osos Community Services District

. P a c2 w S L Marti n Tract and Bayview Heights Tract, which had not been
S e ^ n previou s wastewater projec t proposals , but are nevertheless subjec t
to enforcement actions by the Regional Water Board.

Monarch Grove

Monarch Grove was approve d on June 10 , 1993, A  c o n a t i o n dg ^ e t o P m j t wa s

the homeowners association to provide service to its properties.

LOCSD Service Areas -Vista de Oro and Bayridge Estates

of the County. _  t



Martin Tract and Bayview Heights Tract

These tracts are uniqu e within the prohibition zone from a regulatory standpoint . Th e
average lo t size exceed s on e (1 ) acre and they have historically bee n excluded from
assessment proceeding s since , provide d a  communit y wastewate r projec t i s
constructed, th e Regiona l Wate r Boar d woul d no t requir e connectio n o f thes e
properties. I n 2000, by Orde r No . 00-12, the Regiona l Water Boar d approved som e
additional development within these tracts, subject to certain conditions, and exempted
those recentl y develope d parcel s fro m futur e regulator y actions . Th e previousl y
developed properties do not, however, have exemptions.

Discussions wit h staf f o f th e Regiona l Wate r Boar d hav e indicate d tha t futur e
exemptions ar e bein g withhel d pendin g developmen t o f a  communit y wastewate r
project. A s a result, parcels within the Martin and Bayview Heights tracts may benefi t
from the development o f a community wastewater project , but whether that benefit is a
"special benefit " o f a  wastewate r projec t i s a  subjec t o f you r Board' s futur e
eonsideratidn.

L:\LOS OSOS WWP\JUL07\BOS\Report- Pro p 218 - A Property Owner Vote.doo.pao.taw
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Board of Supervisors Page 18 of 24

the plume of dust in this area; asks the Board to discontinue the issue of the
sale of this properly.

Thereafter, pursuant to the requirements of the Brown Act, County Counsel
reports out on Hie items discussed during Closed Session as follows: No
report required as no final action was taken and the Board goes into Open
Public Session.

(SUPERVISOR KH. 'KATCHO' ACHADJIAN IS NOW PRESENT.)

15 D-l This is the time set for an update on the Los Osos Wastewater Treatment
Project and (a) Business Item - consideration of policy direction on
Proposition 218 Property Owner Votes for the Los Osos Wastewater Project;
2nd District.

Staff Report

Mr. Paavo Ogren : Public Works, presents the staff report; addresses the
following: who will vote in the Proposition 218 election; the issue of
developed versus undeveloped properties, Coastal Development Permit
Conditions #34, #76 and #82 as they relate to the Los Osos wastewater
project; provides a brief background on the project; discusses ensuring
fairness to the undeveloped property owners; modifying their second
recommendation to say within the "Urban Area" versus "Urban SeiMces
Line"; highlights the staff recommendations; addresses The Tribune article
yesterday and responds to inaccuracies from that regarding: the August 28th
is the date of hearing and ballots will go out after that day; vote is in
proportion to the proposed assessments for the wastewater project and not in
proportion to the assessed value of the property.

Board Members : address various comments, questions and concerns
regarding: the various options for a 218 vote; how those that paid prior to the
development of undeveloped properties will be reimbursed, with Mr. Ogren
responding.

Mr. Jame s Wilson: lives in Monarch Grove, questions whether his area
should be included in the 218 vote.

Ms. Gewyn n Taylor : speaks regarding a recent Tribune  article by Bob
Cutty regarding genocide and Los Osos should be added as a "social"
genocide and explains.

Ms. Lacy Cooper: urges support for an election for a small bond to pay for
an environmental study and explains.

Ms. Lind e Owen : speaks to the need to do the CEQA process on two
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Board of Supervisors Page 19 of 24

projects and explains; addresses the need to look at the water issues.

Mr. B o Cooper : supports comments by Lacy Cooper regarding a bond
issue; provides information and highlights the same citing various CEQA
Statutes and Guidelines.

Mr. Stev e Page: states he appreciates the staff position of separating the
vote for residents versus vacant land owners and provides his views on the
proposals.

Ms. Lisa Schicker.: member of the Los Osos Community Services District
Bbard(LQGSD), thanks Mr. Qgren for a good report today; asks how they
will integrate the "fine screening report" and a 218 election;
states she supports a successful 218 election.

Mr. Leo n Goldin : stats he owns property within the prohibition zone;
wants all information possible prior to any election; this will be a contested
election and explains his concerns.

Dr. Mar y Fullwood : thanks Supervisor Gibson and Mr. Ogren for then-
presentation at tile Water Board; addresses her concerns to comments by
Julie Tacker about this being "a train wreck."

Ms. Julie Tacker: property owner and member of the LOCSD, believes the
advisory vote should be before the 218 election; addresses her concerns to
comments in the staff report; addresses her concerns to pitting developed
versus undeveloped property owners in this election.

Mr. Jef f Edwards : resident of Los Osos, doesn't believe developed and
undeveloped properties should be treated differently; believes staff is in error
saying that the Coastal Commission will drive this project and explains.

Mr. Phil Gray: urges the Board to not separate the vacant owners in a 218
election.

Mr. Ji m Smith : agrees with Mr. Edwards and Mr. Gray's comments;
believes vacant landowners should be included in the 218 election.

Mr. Dave Duggan: thanks Mr. Ogren for the report; speaks regarding the
last Technical Advisory Committee's (TAG) meeting and his concern to
discussions they were having.

Mr. Bruce Payne: addresses a recent meeting with Planning staff regarding
future development in Los Osos.

Ms. Jerri Walsh: reads some of Mr. Margetson's comments, as he won't be
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able to finish in his three minutes, regarding Mr. Ogren's presentation to the
Water Board.

Mr. Richar d Margetson : concludes his comments regarding a recent
Water Board meeting.

Mr. Al Barrow: addresses the need for an affordable project; provides a
copy of a bill by Senator Don Perata regarding water storage.

Ms. Sandy Bean: presents a letter for the record and highlights her concerns
regarding the 218 election.

Mr. Chri s Allebe: questions if he doesn't vote how does that weight the
election results; addresses his concerns to the 218 election.

Supervisor Gibson: responds to public comment and wants the focus today
to be on who votes.

Mr. Ogren: responds to questions; addresses the weighting of a vote and
not "pitting" developed versus undeveloped property owners in this process.

Supervisor Patterson : questions voting for something less than a full
project, with Mr. Ogren responding.

Thereafter, on motion of Supervisor Bruce S. Gibson, seconded by
Supervisor James R. Patterson, and on the following roll call vote:

AYES: Supervisors : Bruce S. Gibson, James R. Patterson, Harry L.
Oyitt, K.H. 'Katcho' Achadjian, Chairperson Jerry Lenthall

NOES: Non e
ABSENT:None

the Board amends the second staff recommendation to say within the
"Urban Area" versus "Urban Services Line"; adopts the policy in
Exhibit A of the staff report dated July 17,2007 regarding Proposition
218 Property Owner votes for the Los Osos Wastewater Project, as
amended.

16 E-l This is the time set for consideration of an Ordinance Amendment to Section
22.3CL090 of the Land Use Ordinance to modify allowed horse densities; All
Districts.

StaffReport

Supervisor Achadjian: presents the staff report; corrects the staff report to
indicate this is a request to authorize processing of an amendment; states he
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CALIFORNIA REGIONA L WATER QUALITT COETRO L B0A3D
CEBTRAL COAST REGION

RESOLUTION NO. 83-13

Revi s ion an d A»endnent o f Wate r Qualit y Contro l
P lan b y t i n Additio n o f a  Prohibi t io n o f Yalt a

Discharge fro m Individua l Sewag e Disposa l
Systems Withi a th » Lo» Osoa/Baywood Par k Are* ,

: Sa n Luis Obiap o Count y

WHEREAS, t h e California . Regiona l Wate r Qualit y Contro l Board , Centra l Coss , t
Region (hereaf te r Regiona l Board) , adopte d t h e Wate r Qv«l i % Con-
t r o l Pla n f o r th e Centra l Coasta l Basin , (hereafte r Basi n Plan ) o n
March U, *975 j « d , :  '

WHEREAS, the Regiona l Board , afte r notic e an d public hearing I n accordanc e
with Wate r Cod a Section 13244, periodicall y revise s an d amends th e
Basin Ela n t o ensur e reasonabl e protectio n o f beneficia l use s o f
water an d prevention o f pollutio n an d nuisance; and ,

WHEREAS, in protectin g an d enhancing water quality , th e Basi n Plan specifie s
certain area s vher e th e discharg e o f waste , o r certai n type s o f
waste, i s prohibited ; and ,

WHEREAS, Article 5 , Chapte r 4. , Divisio n 7 , o f th e Californi a Wate r Code de -
*ines criteri a fo r suc h prohibition area s (Sectio n 132* 0 e t seq.J j
and,

WHEREAS, Los Osos/Baywoo d Par k is a n unincorporated coa&sity , wit h a  1 9 0
population o f 10,93 3 persons locate d sout h of th e Cit y o f Mbrr o Bay ,
in Sa n Luis Obisp o County ; and ,

WHEREAS, current zonin g will accomnodat e a  population'in . excess o f 27,00 0
. peopl e an d an average residentia l lo t siz e o f abou t 660 0 f t j  and ,

WHEREAS, on-site so i l absorptio n o r evapbtranspirction'system s ar e th e sol e
means o f wastevate r disposa l i n th e Lo s Osoa/Bayvoo d Par k area ;
and,

WHEREAS, the Lo s Osos/Bayvoo d Par k area soi l perseabilit y i s rapi d an d ther e
are substantia l area s with  high croundwater ; arid ,

*
WHEREAS, the majorit y o f lot s ar e to o smal l t o provid e adequat e dispersio n

of individua l sewag e disposa l syste m effluent ; and ,
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VHEBEAS, tha San Luis Obispo County Environmental1 Health Department has
provided documentation concerning the problem of. liquid vaste dis-
posal, in the Los Osas/Saywood Park area; and,

VEERE1S, the County of San Luis Obispo is preparing an environmental impact
report (Em) in accordance with the California Environmental Quali-
ty Act and a project report that identifies adverse environmental
impacts from continued use of septic tanks in the Los Osoa/Bayvood
Park area and discusses alternatives to existing vaatevrater nanage-
ment practices; and,

VHEREAS, "Loa Qsos-Baywpod Pork/Phase I Vater Quality* Management Study" cites
conditions which constitute contamination and pollution as defined
in Section 13050 of the California Water Code; and,

WHEREAS, chemical analyses of veils in Los Oaos/Baywood Park indicates 38%
of "the shallow veils tested in the Phase I study, taking water from
the Old Dune Sands deposits portion of the qauif er, contain nitrate
concentrations which exceed State Health Department Drinking Vater
Standards of 45 milligrams per liter; and,

WHEREAS, bacterial analyses of 42 veils tested in the Phase X study resulted
in 26 veils indicating total coliform in violation of State Health
Drinking Vater Standards) and-2 veils indicating fecal cbliforn in
violation of Basin Plan limits for groundvater; and,

VHEREAS, surface vater bacterial analyses tested in the Phase I study indicated
total and fecal coliform levels exceeding Basin Plan recommended
limits for water contact recreation (REC-l); and,

WHEREAS, a letter from the California Health and Welfare Agency, Department
of Health Services, states their concerns regarding the high nitrate
levels in the waters of Los Osos/Bayvood Park area, and recoEmends
adequate measures be taken to correct the nitrate problems to bring
the waters into compliance with California; Drinking Vater Standards j
and,

WHEREAS, a letter from the San Luis Obispo County Health Agency Director
cites violation of the public health limit for nitrates and recom-
mends elimination of shallow groundvater usage and adoption of a
discharge prohibition; and,

WHEREAS, the Regional Eoard is obligated to include -a program of implementa-
tion for achieving water quality obj ectives in its Basin Plan;
and,

VHEREAS, present and anticipated future beneficial uses of Los Osos/Baywood
Park creeks include recreation end aquatic habitat; and,
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1SEREAS, Los Oscs Basin groundvaters are suitable for agricultural,
•unicipal, domestic, and industrial water supply; and,

VHERE15, a Regional Board staff report finds beneficial uses of Los Oses
ground, and surface waters are adversely affected by individual
sewage disposal system discharges, there appears to be a tread of
increasing degradation, and public health, is jeopardized by
occurrences of surfacing effluent} and,

VBEHE4S, drafts of proposed revisions and anecdaonts of the Basin Flan, pro-
hibiting discharges froa Los Osos/Boywood Park individual sewage
disposal STStems, have been prepared and provided to interested
persons and agencies for review and comment} end,

VHEREAS, Regional Board staff has prepared documents and followed appro-
.. . .priate procedures to satisfy the environnental documentation re-

quirements of both the California Environmental Quality let, under
Public Resources Code Section 21080.5 {functional Equivalent), and
the Federal Cljan Water Act of 1977 (PL 92-500 end PL 95-217), and
the Regional Board finds adoption of this prohibition area will not
have a significant adverse effect on the environment; and,

VHSREAS, on September 16, 1983, is the San Luis Obispo City Council Ctembers,
990 Pain Street, San Luis-Qbispo, California, after due'notice, the
Regional Board conducted a public hearing at which evidence was
received pursuant to Section 13281 of the California Vater Cade con-
cerning the impact of discharges from individual sewage disposal
systems on water quality and public health; and,

WHEREAS, pursuant to Section 13280 of the California Water Code, the Regional
Board finds that discharges of wastes from new end existing irdiTi-
dual disposal systems which utilize subsurface disposal in the
affected area vill result in violation of vater quality objectives;
will impair beneficial uses of water; will cause pollution, nuisance,
or contamination; and will unreasonably degrade the quality of waters
of the State; and,

VHERE&S, the Regional Board finds the aforestated conditions in seed of recedy
to protect present and potential beneficial uses of water and to
prevent pollution and nuisance*

HOW, THEREFORE, BE IT RESOLVED, that the Vater Quality Control Plan. Central
Coastal Basin, be amended as follows:

Page 5-66, after Item 7, following the legal description for Pesatienpo Pines
(added by Resolution 83-09), insert the following prohibitions s
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"8. Discharges of vaate froa individual azd cojsunity sewage disposal
systems ore prohibited effective November 1, 1923, in the Los Osos/
Baywood Park area, and sore particularly described as:

"Groundwater Prohibition Zone

(Legal description to be provided for area prescribed by
Regional Board).

"Failure to comply with airy of the compliance dates established by
Resolution 83-13 will prompt a Regional Board hearing at the
earliest possible date to consider adoption of es issediate prohi-
bition of discharge from additional individual and community sew—
are disposal systems."

Discharges from individual or eomnunity systems within the prohibi-
tion area in excess of an additional 1150 housing units Cor equiva-
lent) are prohibited, commencing with the date of State Water
Resources Control Board approval.

.BE IT FURTHER RESOLVED, that the above area is consistent with the recon- .
nendations of the staff report as shown on "Attachment A."

5?

BE IT FURTHER RESOLVED," that the Regional Board does intend standard exemp-
tion criteria, first paragraph of Page 5-67 of the Basin Flan, to apply to
this action. :

BE IT FURTHER RESOLVED, that compliance with the above prohibition of exist- :
ing individual or community sewage disposal systems shall be achieved accord-
ing to the following time schedule: \

Cogpllance Date
"•it". "

• Koveober 1 , 193 4 _

CoB^lete Desig n Koveicbe r 1 , 198 5

Obtain Constructio n Fundin g Deceaibe r 1 , 198 5

Begin Constructio n Ap^i l 1 » 1? 36
Complete Constructio n •* Kovenbe r 1 , 198 8

BE IT FURTHER RES0L7ED, tha t report s o f complianc e o r noscomplianc e wit h
schedules shal l b e submitte d t o th e Regiona l Board vithi z 1 ^ days followin g
each schedule d dat e unles s otherwis e specified , wher e nc^coaplianc e report s
shall include , a descriptio n o f th e reason , a  descriptio n an d schedul e o f
tasks necessar y t o achiev e compliance , an d a n estlc&ted dat e fo r achievin g
flill compliance .
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BE IT FURTHER. RESOLVED, the County will continue a. cositcring program, approved
by the Regional Board staff, that will monitor ground water quality within the
prohibition boundaries as aet forth in this resolution, and also a monitoring
program which covers areas outside the prohibition boundaries but within the
urban- reserve line aa shown in Attachment A.

BE IT FURTHER RESOLVED, that the Regional Board has determined this action
will sot have a significant adverse icpact on the environment and-the Sbceeu-' •
tive Officer of the Regional Board is hereby directed to file a Notice of
Decision to this effect with the Secretary of the -Resources Agency.

BE IT HIRTHEE RESOLVED, that the State Water Resources Control Board is -
hereby requested to attend forthwith the Clean Vater Grant Project Priority
list to recognise the necessary structural solution for Los Osoa/Baywood
Park as a Priority *An project. •

BE IT FDPJTHEH RESOLVED, that if the Board holds a hearing and adopts an
inrcediats prohibition as described above, the prohibition is effective
as of the date the Regional Vater Quality Control Board adopts a prohibi-
tion of discharge from additional individual and coczrunity sewage disposal
aysteaa,-. '  .-.,.,

BE IT FURTHER RESOLVED, the Executive ..Officer of the Regional Board i s here-
by directed to subnit th is revision of the Basin Plan to the State Vater Re-
sources Control Board for approval pursuant to Section 13245 of the Califor-
nia Water Code.

BE IT FURTHER RESOLVED, upon approval by the State Water Resources Control
Board, Chapter 5 of the Water Quality Control Plan is reTised by the addi-
tion of the above prohibition.

I , KENNETH R. JONES, Executive Officer of the Cal±forrJ.& Regional Water
Quality Control Board, Central Coast Region, do hereby csrtify the foregoing
is a ful l , t rue , and correct copy of a Resolution adopted by the California
Regional Water Quality Control Board, Central Coast Region, on •September 16,
19B3.

~*£
Ba£ecrt:t$:^:©ip«e£::
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Mr. Keith Wimer 
Los Osos Sustainability Group 
1101 14th Street 
Los Osos, CA 93402 

HYDRaFOCUS~ 
Solutions for La nd and W a t e r Resources 

January 13, 2010 

Subject: Review of Cleath-Harris Geologists' July 2009 
Memorandum "Flow Model Conversion and Urban Area 
Yield Update" (Corrected Version February 4, 2010) 

Dear Mr. Wimer: 

I reviewed the subject report and compared the development and results of the 
SEAWAT model with the results of previous studies that characterized seawater 
intrusion and basin yield (Cleath & Associates 2003, 2005, 2006 and Michael 
Brandman Associates 2008). I also contacted Spencer Harris by telephone, and he 
was able to provide additional information and responses to our key questions and 
areas of concern. 

Actions are urgently needed to prevent further seawater intrusion, and they should be 
accompanied with monitoring and contingency measures. Because basin yield is 
uncertain, an adaptive management approach is needed that recognizes this 
uncertainty and incorporates appropriate margins of safety to prevent further intrusion 
in the event the expected effectiveness of the initial actions prove incorrect. 

The SEAWAT model represents a step forward in more than two decades of effort 
towards developing models and quantitative tools to evaluate groundwater yield and 
quality in the Los Osos basin. The SEAWAT model flow components retain the same 
basic inputs (recharge and pumping rates) as the earlier "equivalent freshwater head 
model" that was completed in 2008 and employed for the wastewater project 
environmental impact report (Michael Brandman Associates, 2008). Although the 
reports present calibration statistics comparing simulated and rneasured historical 
water levels and salinity concentrations, they do not indicate how those statistics 
translate into uncertainty (i.e., potential errors) in simulated future scenarios. In all 
scenarios considered, groundwater use is nearly equal to the estirnated basin yield . 
Therefore, this uncertainty in simulation results translates into a direct risk of continued 
overdraft and further need to reduce demand, augment supplies, or both . 

In the recent SEAWAT modeling, some of the sources of uncertainty affecting safe 
yield estimates include the following : 
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1. The projected safe yield conditions are substantially different from the historical 
conditions used to calibrate the model in terms of the spatial distribution of 
groundwater extraction and recharge. Whenever a model is used to simulate 
conditions that deviate substantially from the calibration period, there is inherent 
uncertainty in the results. In this case, the "current conditions" safe yield scenario 
assumes that nearly two-thirds of the existing groundwater pumping from the lower 
aquifer (1,062 AFY) would be shifted to the upper aquifer. This change in annual 
upper and lower pumping rates represent a substantial redistribution of pumping 
stresses in the basin. While the model predicts that this increase in upper aquifer 
pumping can be implemented without incurring seawater intrusion, this upper 
aquifer pumping level has never been experienced in the basin historically nor 
have any of its effects been measured. Simulated pumping increases in the upper 
aquifer above the estimated safe yield resulted in simulated sea water intrusion at 
some wells (Spencer Harris, personal communication, January 5, 2010). Hence, 
little to no margin of error exists to accommodate the uncertainty in upper aquifer 
yield relative to the proposed pumping rate. 

2. Recent salinity measurements in deep wells show that the model underestimates 
the rate of movement of the saltwater front. The chloride concentration in the 
Palisades well reached 250 mg/L in early 2009, indicating the seawater front 
advanced approximately 4,500 feet in 8 years since it first arrived at the Pecho well 
in 2001 . In contrast, the SEAWAT model projected that the seawater front would 
move only about 2,000 feet over the next 50 years-less than half the distance in 
more than six times the period of time-as shown by Figures A-7 and A-5 of the 
subject memorandum. The main cause for this error is probably the assumption 
that the saltwater front advances uniformly through the entire cross-sectional area 
of the model. However in reality-as was described in the 2005 seawater intrusion 
report (Cleath and Associates 2005)-almost all groundwater flow is through sand 
lenses with relatively small cross-sectional area. For example, if permeable sand 
deposits comprise 10% of the basin deposits, the saltwater interface would 
advance approximately 10 times faster than the rate simulated by the model. 
Hence, fundamental uncertainty exists in the hydraulic connection between 
saltwater and individual wells, which translates into uncertainty in the rate of 
seawater advance and sustainable distribution of pumping between the shallow 
and deep zones. If monitoring data indicate that additional pumping shifts between 
the lower and upper aquifers are necessary to prevent seawater intrusion in the 
lower aquifer, it could exceed the ability of the upper aquifer to support production 
without inducing intrusion into the upper-aquifer. 

3. There is uncertainty in the estimates of recharge (inflows) and pumping rates 
(outflows) specified as input to the model. The subject memorandum does not 
present the sensitivity of the yield estimate to the relative uncertainties in these 
flows. Specific flows that typically have relatively large uncertainty and could 
substantially influence the yield estimate for the Los Osos basin include: 

2 
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a. Some previous studies estimated that private domestic wells extract 180-
200 AFY, with little to no increase in private pumping since 1985 (Yates and 
Wiese 1988; Woodward-Clyde Consultants 1997; San Luis Obispo County 
2007; Cleath-Harris Geologists 2009). Other studies estimated substantially 
lower private pumping rates, in the range of 71-88 AFY (URS Corporation 
2000; Cleath and Associates 2002; Yates and Williams 2003; Michael 
Brandman & Associates 2008). There was no systematic chronological shift 
from one estimate to the other, and details supporting these estimates were 
presented only minimally if at all. Therefore, it appears there is uncertainty of 
at least 100 AFY in the amount of private domestic pumping used in the 
SEAWAT model. Because private domestic pumpers compete with 
municipal purveyors for yield, a larger estimate of private domestic pumping 
would result in a reduction in the expected yield that is available to the water 
purveyors. 

b. The soil moisture budget method used to estimate rainfall recharge includes 
a number of parameters that are not well quantified. Two parameters that 
can substantially affect the average annual recharge estimate are the 
rainfall-runoff coefficient and the depth of the root zone for various types of 
vegetation. In similar water balance studies, the range of uncertainty in 
these parameters has been shown to correspond to a +/- 40 % variation in 
estimated recharge (Yates and Wiese 1988; Yates, Feeney and Rosenberg 
2005). This can translate directly into a similar uncertainty in estimated 
aq uifer yield. 

c. My understanding is that Willow Creek flows are not gauged, and the ET 
estimate for riparian vegetation is uncertain due to coastal fog effects and 
unknown "crop coefficients" for natural plant species. Uncertainty in creek 
flow and riparian ET estimates translate directly into uncertainty in the 
simulated leakage from the perched aquifer to the upper aquifer and, hence, 
similar uncertainties in estimated aquifer yield. 

d. Streambed permeability influences the simulated quantity of flow between 
the stream and aquifer. For example, a low permeability can decrease the 
amount of percolation from high winter flows while having little effect on total 
groundwater discharge into the lower reaches of the creek. This would shift 
the simulated average annual net recharge from the creek, which 
contributes directly to the estimated aquifer yield. This source of uncertainty 
is further obscured by the use of steady-state simulations. 

e. The model simulates a steady-state flow regime, which can underestimate 
seawater intrusion impacts. During droughts, water levels typically decline 
as a result of the reduction in rainfall recharge and corresponding increase 

3 
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in groundwater pumping, causing a relatively rapid advance of the saltwater 
interface. This could potentially contaminate key production wells and 
require that they be removed from service for a period of months or perhaps 
years. Even a temporary loss of pumping capacity could jeopardize the 
reliability of the community water supply system.  Furthermore, the 
subsequent retreat of the saltwater interface when water levels rise during a 
sequence of wet years can be slower than the advance during droughts, 
because the rate of movement is driven more by the density difference 
between freshwater and seawater.  So the average interface location under 
transient analysis might be farther inland than under steady-state analysis, 
possibly requiring a reduction in the estimate of basin yield. 

 
4. Mitigation of impacts to riparian, marsh and aquatic habitats could require an 

allocation of basin yield that is currently not considered. The wastewater project’s 
Draft Environmental Impact Report presented a biological analysis that overlooked 
one of the largest potential impacts, which is a substantial reduction in groundwater 
discharge to Willow Creek and wetlands in the Los Osos Creek estuary and along 
the Morro Bay shoreline (Michael Brandman Associates 2008). This impact results 
from the planned decrease in septic system percolation, not the increase in upper 
aquifer pumping. For example, current estimates indicate septic percolation 
recharge to the perched aquifer is presently about 631 AFY and groundwater 
outflow from the perched aquifer to streamflow and riparian ET along Willow Creek 
is 552 AFY.  As a result of the proposed sewering, the septic system percolation 
decreases to 36 AFY and outflow to streamflow and riparian ET decreases to 35 
AFY (a 93% reduction). Sewering would similarly decrease upper aquifer outflow to 
marshes around the perimeter of the urban area. If this impact is eventually 
evaluated and deemed to significantly impact Morro Bay shoulderband snail, 
steelhead trout or other sensitive species or habitats, some form of mitigation will 
be necessary. If mitigation includes replacement flows, that allocation of water 
could compete for basin yield with other water users. Thus, this issue is a source of 
uncertainty in the amount of yield available to water users.  

 
The proposed management actions to address the saltwater intrusion problem do not 
increase basin yield, but shift the location of groundwater extraction. For example, 
pairing shallow and deep wells at major pumping locations provides the opportunity to 
adjust the proportion of water pumped from the upper and lower aquifers but it does 
not increase yield. Furthermore, there are limits to this strategy because of uncertainty 
in the capacity of the upper aquifer to support additional extractions and the possibility 
of seawater intrusion occurring in the upper aquifer.   
 
Saltwater intrusion can severely affect Los Osos basin water quality, which presently is 
the sole source of potable water in the basin. Intrusion requires years to decades to 
reverse and remediate. Therefore, any prudent water management plan must include 
margins of safety that consider the uncertainty in estimated basin yield, monitoring, 
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and an adaptive management strategy that includes contingency actions that can be 
implemented should the proposed plan not work. 

Monitoring actions need to focus on the movement of the freshwater-saltwater 
interface in the upper and lower aquifers. Monitoring wells located between active 
upper aquifer production wells and Morro Bay, and lower aquifer production wells and 
the present interface location can detect the continued inland migration of saltwater 
before impacting production wells. Monitoring wells will be particularly important in the 
upper aquifer, where large changes in the water balance (decreased septic recharge 
and increased pumping) create an increased saltwater intrusion risk. Potential impacts 
of sewering on riparian, marshland and aquatic organisms along Willow Creek and bay 
fringe marshes should also be monitored with appropriate mitigation measures ready 
for implementation. Contingency measures can include any actions that decrease 
demand, increase overall basin yield, or decrease seawater intrusion. 

In summary, there is substantial uncertainty in the basin yield . Because the 
consequences of saltwater intrusion are severe and difficult to reverse, I conclude that 
a responsib le water management plan must incorporate margins of safety that 
consider the uncertainty in estimated basin yield . This can include proactive measures 
to prevent intrusion (such as water conservation) and should include a monitoring 
program to detect any continued saltwater intrusion and contingency actions to ensure 
Los Osos maintains a reliable water supply. 

Sincerely, 

Eugene B. (Gus) Yates, PG, CHg 
Senior Hydrologist 
HydroFocu5, Inc. 
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Monthly Sewer and Sewer-Water Cost Estimates 
for Single-Family Homeowners (Revised 1/15/2011) 

(Prepared by Keith Wimer using LOWWP documents and current water rates—see Attachments A-E) 
(Attachments F-H provide LOWWP affordability information.) 

 
Small Household (1Person) 

 
                                                                            Rts & Chrgs 
                                         1st 218      Ord/218    On-lot     Tot. Sewer   Tot. Sewer-Water  

Small Household (1) 
Low On-lot Costs 

$105 (A) $63.93(B)  
and up*  

$19.83 (C)  $189 
and up* 

$211-219 (D,E) 
and up* 

Small Household (1) 
Avg. On-lot Costs 

$105 (A) $63.93(B) 
and up* 

$48.36 (C) $217 
and up* 

$239-248 (D,E) 

and up* 
Small Household (1) 
High On-lot Costs 

$105 (A) $63.93(B) 
and up* 

$132.51(C) $301 
and up* 

$323-332 (D,E)  
and up* 

 
 

Average Household (2.5 People) 
 

                             Rts & Chrgs 
                                                              1st 218      Ord/218    On-lot       Tot. Sewer      Tot. Sewer-Water 

Avg. Household (2.5)  
Low On-lot Costs 

$105 (A) $86.55(B) 
and up* 

$19.83 (C)  $211 
and up* 

$242-253 (D,E) 

and up* 
Avg. Household (2.5) 
Avg. On-lot Costs 

$105 (A) $86.55(B) 

and up* 
$ 48.36 (C) $240 

and up* 
$270-281 (D,E) 

and up* 
Avg. Household (2.5) 
High On-lot Costs 

$105 (A) $86.55(B) 
and up* 

$132.51(C) $324 
and up* 

$355-365 (D,E) 

and up* 
 
 

Large Household (6 People) 
 
          Rts & Chrgs 
                                                             1st 218      Ord/218       On-lot      Tot. Sewer     Tot. Sewer-Water 

Lg. Household (6)   
Low On-lot Costs 

$105(A) $139.33(B) 

and up* 
$19.83 (C)  $264 

and up* 
$327-333 (D,E) 

and up* 
Lg. Household (6)   
Avg. On-lot Costs 

$105(A) $139.33(B) 

and up*  
$48.36 (C) $293 

and up* 
$356-361 (D,E) 
and up* 

Lg. Household (6)  
High On-lot Costs 

$105(A) $139.33(B) 

and up* 
$132.51(C) $377 

and up* 
$440-445 (D,E) 

and up* 
 
*Sewer and water rates assume conservation use (Indoor conservation = 50 gallons per person per day. Outdoor 
conservation = 25 gallons per household per day.)  Therefore, costs are not likely to be much lower than estimated, 
but could be higher with more water use.  Also, sewer rates are based on indoor use.  However, the County plans to 
use total water use for two winter months (e.g., January and February) to determine annual sewer rates.  Therefore, 
any outdoor water use during those months would raise sewer rates. (Also see “Notes” next page.) 
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Notes 

“Monthly Sewer and Sewer-Water Cost Estimates for Single-Family Homeowners”  
(Revised 1/15/2011), K. Wimer 

 
1. The County estimates on-lot costs will be from $1500 to $10,000 “and up” (see SWRCB Financial 

Assistance Credit Review, p. 23—see Attachment C).   Monthly costs are calculated as a 
percentage of financed average on-lot cost of $3,650. These costs will vary by site.  When Elaine 
Watson contacted several contractors that do sewer hook ups, every one said costs would be 
substantially higher than County estimates. 
 

2. The range of water costs represents current LOCSD customer costs versus Golden State Water 
Company (GSWC) customer costs (see Attachments D & E).  A 48.5 % increase is pending for 
Golden State customers, which takes effective as of January 1, 2011, if approved. The 
increase would add roughly $15, $20, and $33 respectively to “Small, Average, and Large 
Household” costs. The protest period for the rates and charges increase is open until 
January 26, 2011 (see Application # A.10-01.009 and Advice Letter No. 1429-W on the 
GSWC website, or call GSWC 1-800-999-4033 for more information).  Also, purveyors are 
in the process of developing a management plan to address seawater intrusion, so water costs 
will likely go up significantly in the next few years to pay for system upgrades/changes. 
 
 

3. Total average monthly costs to pay project capital costs (second and third columns of “Average 
Household”) are slightly lower in these estimates than County estimates ($191.55 per month vs. 
$194 per month—see Attachment A).  This is possibly because the County is using a higher 
average household factor (e.g., 2.6 to 2.7).  Therefore, the above calculations are conservative. 
Cost overruns during project construction could add significantly to project capital costs 
and total monthly costs for individual households. 
 

4. The above estimates do not calculate potential project cost reductions from undeveloped property 
owners contributing to sewer costs (see Attachment B).  This is for two reasons: 1) the serious 
seawater intrusion problem makes future development uncertain, and 2) undeveloped property 
owners are likely to pay sewer costs via development fees (if building occurs); thus, any cost 
reductions will be spread out over many years and likely offset by increasing sewer and water 
costs (see 1-3 above). 
 
 

5. Atlanta, Georgia is widely cited as having the highest sewer-water costs.  Currently, Atlantans’ 
average sewer-water bill is $120.82, expected to go up to $151.92 by 2012.  By 2014, Los Osos 
water-sewer costs will easily be double Atlanta’s and may be closer to triple.  (For Atlanta water-
sewer costs see “Atlanta water, sewer rates among the nation’s highest” in the Atlanta Journal-
Constitution, by searching “highest sewer rates” or going to 
http://www.ajc.com/news/atlanta/atlanta-water-sewer-rates-154647.html. 
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LCP Coastal Watershed Policy #1: “Preservation of Groundwater Basins” 
"The long-term integrity of groundwater basins within the coastal zone 
shall be protected. The safe yield of the groundwater basin, including return 
and retained water, shall not be exceeded except as part of a conjunctive 
use or resource management program which assures that the biological 
productivity of aquatic habitats are not significantly adversely impacted.”  
 
LCP Environmentally Sensitive Habitat Policy #2 “As a condition of permit 
approval, the applicant is required to demonstrate that there will be no 
significant impact on sensitive habitats and that proposed development or 
activities will be consistent with the biological continuance of the habitat.  
 
LCP Coastal Watershed Policy #3: “Monitoring of Resources” 
In basins where extractions are approaching groundwater limitations, the 
county shall require applicants to install monitoring devices and participate 
in water monitoring management programs.    
 
LCP Coastal Watershed Policy #5: “Los Osos Groundwater Management” 
The county Planning and Engineering Departments should work with 
communities, property owners and the Regional Water Quality Control 
Board to develop and implement a basin-wide water management program 
for the Los Osos groundwater basin which addresses:  

-existing and potential agricultural demand  
-urban expansion in relation to water availability 
- groundwater quality 
-possible need for alternative liquid waste disposal 
-protection of aquatic habitats including coastal waters, streams and 

wetlands. 
The Resource Management System of the Land Use Element provides a 
framework for implementing this policy and an interim alert process for 
timely identification of potential resource deficiencies, so that sufficient 
lead time is allowed for correcting or avoiding a problem.” 
 
LCP Environmentally Sensitive Habitat Policy #7: “Coastal wetlands are 
recognized as environmentally sensitive habitat areas. The natural 
ecological functioning and productivity of wetlands and estuaries shall be 
protected, preserved and where feasible, restored.” 
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1 Nitrogen-Reduction Implementation Measures 
The U.S. Environmental Protection Agency (EPA) recommends protecting surface waters in the 

Chesapeake Bay watershed from nitrogen (N) discharged by decentralized wastewater 

treatment systems by using N-reduction technologies and enhanced system management. 

Implementation Measures: 
D‐1.  Specify the following risk‐based, N‐removal performance levels for all new 

and replacement individual and cluster systems: 

  20 milligrams per liter (mg/L) total nitrogen (TN) standard* for all new 

subdivisions and commercial and institutional developments and all 

system replacements throughout the Chesapeake Bay watershed. 

  10 mg/L TN standard* for all new developments and all system 

replacements in sensitive areas—i.e., between 200 and 1,000 feet of the 

ordinary high water mark of all surface waters, or between 200 and 

500 feet of an open‐channel MS4. 

  5 mg/L TN standard* for all new developments and system replacements 

in more sensitive areas—i.e., between 100 and 200 feet of the ordinary 

high water mark of all surface waters, or between 100 and 200 feet of an 

open‐channel MS4. 

  100‐foot setback from surface waters and open channel MS4s for all 

effluent dispersal system components. 

* Effluent standards can be met by either system design or 

performance, as verified by third‐party design review or field 

verification. Except in sandy or loamy sand soils, a 5 mg/L N 

reduction credit is given when using time‐dosed, pressurized 

effluent dispersal within 1 foot of the ground surface and 

more than 1.5 feet above a limiting soil/bedrock condition. 

D‐2.  Ensure wastewater treatment performance effectiveness and cost efficiency 

by using cluster systems with advanced N‐removal technology sufficient to 

meet the standards specified above for all newly developed communities 

and densely populated areas. 

D‐3.  Sustain treatment system performance in perpetuity through management 

contracts with trained and certified operators for all advanced N‐removal 
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systems, and responsible management entity (RME) operation and 

maintenance (O&M) for all cluster and nonresidential systems. RMEs 

include sanitation districts, special districts, and other public or private 

entities with the technical, managerial, and financial capacity to assure long‐

term system performance. 

D‐4.  Preserve long‐term treatment system performance with management 

practices designed to protect system investments, by doing the following: 

  Conducting GIS‐based inventories of all individual and cluster 

(i.e., decentralized) wastewater systems in all areas that drain into the 

Chesapeake Bay or its tributaries. Inventory information includes system 

location (i.e., latitude/longitude), type, capacity, installation date, owner, 

and relevant information on complaints, service (including tank pump‐

out), repairs, inspections, and dates. Inventory data is stored 

electronically in a format amenable for use in watershed studies, system 

impacts analyses, and supporting general management tasks. EPA offers 

The Wastewater Information System Tool (TWIST) (USEPA 2006) as a free 

resource for managing that information in a user‐friendly database. 

Health departments, state agencies, RMEs and others can adapt, amend, 

or otherwise modify TWIST without restriction or obligation. 

  Requiring inspections for all systems on a schedule according to 

wastewater type, system size, complexity, location, and relative 

environmental risk. At a minimum, qualified inspectors inspect all 

systems at least once every 5 years and inspect existing systems within 

sensitive areas at least once every 3 years. Inspect advanced treatment 

systems, cluster systems, and those serving commercial, institutional, or 

industrial facilities at least semiannually and manage such systems under 

an O&M agreement or by an RME. Inspections are consistent with EPA 

management guidelines for individual and cluster systems. A service 

professional or other trained personnel conducts routine monitoring of 

all systems, and periodic effluent sampling for cluster and nonresidential 

systems, on the basis of system type, operating history, manufacturer’s 

recommendations, and other relevant factors. 

  Repairing or replacing all malfunctioning systems when discovered, with 

new or replacement technologies capable of meeting the N‐removal 

standards specified above. 

  Requiring reserve areas for installing a replacement soil dispersal system 

that is equal to at least 100 percent of the size of the original effluent 
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dispersal area. Treatment systems using effluent time‐dosing (i.e., not 

demand‐dosing) to the soil can have reserve areas equal to at least 

75 percent of the total required drainfield area. Systems with pressurized 

drip effluent dosing or shallow pressurized effluent dispersal and those 

with dual drainfields operated on active/rest cycles (i.e., alternating 

drainfields) can have reserve areas equal to at least 50 percent of the 

original required dispersal area. 

D‐5.  Remove nitrate in subsurface effluent plumes that enter surface waters by 

using effective, low‐cost technologies such as permeable reactive barriers 

(PRBs). PRBs are low‐cost, pH‐controlled trenches filled with sand and a 

degradable carbon source, such as sawdust, shredded newspaper, or wood 

chips, designed to intercept groundwater plumes and reduce the TN 

concentration via denitrification. 
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2 Introduction and Background 
Individual on-site and cluster (decentralized) wastewater systems treat household and 

commercial wastes in suburban, exurban, and rural areas throughout the Chesapeake Bay 

watershed. The Chesapeake Bay Program (USEPA 2009) estimates that about 25 percent of 

the homes in the watershed—2.3 million total—rely on these systems, which disperse treated 

effluent to the soil. EPA predicts that decentralized system installations will increase over the 

next 20 years by about 35 percent (i.e., 800,000 new systems), eventually reaching 3.1 million 

(USEPA 2009). 

Nearly all the solids and phosphorus (P) discharged from decentralized wastewater systems are 

retained by the soil, through physical filtration, adsorption, and precipitation processes 

(USEPA 2004), although release of P into the environment is a concern in sandy soils under 

certain conditions, especially with poor vertical separation distance with groundwater (Bussey 

1996). However, N in wastewater is ultimately converted to nitrate upon infiltration into aerobic 

soils, a stable, soluble, and highly mobile form of this nutrient that negatively affects 

groundwater and surface water quality. For those reasons, in this guidance EPA focuses on 

implementation measures to reduce N. 

Decentralized wastewater systems contribute approximately 12.5 million pounds of N to the 

Chesapeake Bay annually, or about 4.5 percent of the total load. According to current 

Chesapeake Bay nutrient loading models, most of the N load from such systems—about 

60 percent—comes from the Potomac and Susquehanna river drainage areas within 

Pennsylvania, Virginia, and Maryland. With 800,000 new systems predicted over the next 

15 years, significant reductions in N loads from new and existing systems are needed. 

The Chesapeake Bay nutrient and sediment reduction goals include decreases in current and 

future pollutant loads from decentralized treatment systems. A new generation of “hardware and 

software”—treatment technologies and management practices—are needed to achieve the 

reductions. This section describes those technologies, management practices, and associated 

implementation measures. Implementation measures for achieving the reductions include 

installing treatment units with optimal N-removal capabilities in sensitive areas near surface 

waters; using standard N removal systems in other areas; and ensuring that all treatment 

systems are appropriately operated, maintained, and managed. The measures encompass a 

range of treatment technologies, planning and performance considerations, and management 

actions needed to address N export from decentralized systems.  
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The implementation measures described in this chapter support two primary goals for 

addressing N inputs to the Chesapeake Bay from these systems: 

 Prevent further impairment of the Chesapeake Bay by significantly reducing N levels in 

wastewater from new residential, commercial, and institutional developments using 

decentralized systems 

 Reduce N inputs to the Chesapeake Bay from existing individual and cluster wastewater 

systems by replacing malfunctioning systems with better-performing technologies and by 

managing all systems to ensure long term performance 

Implementation measures to achieve those goals include repairing or replacing malfunctioning 

systems, targeting high-risk systems in sensitive areas for replacement with advanced treatment 

units, clustering replacement systems where possible to implement better-performing and more 

efficient community treatment facilities, inspecting all systems throughout the Chesapeake Bay 

watershed, and installing PRBs where technically and economically feasible to reduce N 

concentrations in targeted effluent plumes. Those approaches are based on more than 

2 decades of research and field studies on decentralized system applications. 

Key findings on system performance, effects on groundwater, and the opportunities presented 

by next-generation treatment technologies are summarized in the Final Report for the La Pine 

National Decentralized Wastewater Treatment Demonstration Project (Rich 2005), a joint effort 

of EPA and other federal, state, and local agencies: 

The groundwater investigations have found significant existing nitrogen pollution 

and the 3-D model has predicted extensive future contamination of the aquifer. 

The model also predicted, based on the field performance of denitrifying systems 

in the project, that contamination could be slowed or stopped using onsite 

wastewater treatment technologies, and that, as the region is retrofitted with 

denitrifying technologies, the existing contamination would be flushed from the 

groundwater system via existing natural discharge points. 

The field test program, in addition to identifying systems that can remove a large 

proportion of the nitrogen in residential wastewater, found that conventional 

systems are not protecting the aquifer from nitrate contamination. Conventional 

systems that were previously thought to denitrify up to 50% of the nitrate 

discharged from septic tanks were found to achieve significantly less 

denitrification when process and environmental variables were accounted for. 

The La Pine Project, EPA’s Environmental Technology Verification (ETV) program, the National 

Sanitation Foundation standards program, and other research efforts across the country have 
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identified and tested a number of denitrifying wastewater systems and found that performance 

varies considerably. However, some systems do perform optimally in removing TN from the 

effluent—e.g., to concentrations lower than 5 mg/L—and others are capable of N effluent levels 

in the 10 and 20 mg/L range. 

Higher treatment performance levels are needed in sensitive areas to protect or restore surface 

water quality. Research and field studies confirm that effluent plumes with elevated nitrate levels 

move laterally over long distances—i.e., greater than 300 feet in unconfined, sandy aquifers 

(Walker et al. 1972; Robertson and Cherry 1992). N concentrations in effluent plumes are 

affected by soil oxygen levels, soil composition, plant uptake, labile carbon content, travel 

distance, rate of movement, mixing, and other factors. The measures specified in this chapter 

include descriptions of treatment and dispersal systems that can meet the performance 

standards needed to protect the Chesapeake Bay and its tributaries and include more stringent 

treatment levels in sensitive areas near waterbodies. Such measures are consistent with efforts 

in the states that have already been adopting treatment zone setbacks and treatment standards 

to address N and other pollutants in coastal areas (Joubert et al. 2003). 
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3 Nutrient-Reduction Processes for the 
Decentralized Wastewater Sector 

Nutrients—primarily P and N—are usually present in significant levels in domestic and 

commercial wastewater. Nutrient treatment and removal involve processes that occur either in 

treatment system components or in the receiving environment, as summarized below. 

3.1 Nitrogen 
N is the primary pollutant of concern along the coastal areas of the eastern United States, 

including the Chesapeake Bay. N discharges are a concern both as a drinking water 

contaminant (nitrate) and as an aquatic plant nutrient, particularly in N-sensitive surface waters 

and nearshore marine waters. N is not readily or consistently removed in conventional individual 

and cluster soil-based systems because conventional soil-discharging systems are not designed 

to remove N, and most soils have a limited capacity to retain or remove N. Organic N in 

wastewater is generally converted to ammonium N in the septic tank. Ammonium N is quickly 

nitrified as the wastewater infiltrates the aerobic soil. Nitrate-N is stable, soluble, and highly 

mobile in the subsurface environment. Biological denitrification of the nitrate is usually limited 

because the soil is often aerobic near the ground surface and usually has very little organic 

carbon, which is required by heterotrophic denitrifying microorganisms. Therefore, where N 

removal is required for dispersal, pretreatment that achieves both nitrification and denitrification 

is usually necessary before the wastewater is dispersed to the soil. 

3.2 Nitrogen Pretreatment 
Many reasonably priced natural and mechanical pretreatment systems, specifically designed for 

individual and cluster systems, are available today. The most popular example of such systems 

is the recirculating media filter, with timed pressure-dosing effluent dispersal. The filter media is 

typically sand, gravel, textile or peat. A portion of the filtered effluent is recycled back to the 

septic tank (or pump/recirculating tank) and filter several times before discharge. Denitrification 

is supported by the low-oxygen, high-carbon environment that exists in the recirculating tank. 

The systems are able to consistently remove an average of 50 percent or more of the TN in the 

septic tank effluent—reducing the TN from a typical influent range of 40–50 mg/L for single 

family homes to 15–20 mg/L (Otis 2007; USEPA 2002a; Jenssen and Siegrist 1990; Higgins et 

al. 2002; Smith et al. 2008; Rich et al. 2003). 

To achieve TN levels of 3–5 mg/L and lower, an additional denitrifying unit process is usually 

installed to augment the pretreatment system. To sustain a denitrification process capable of 
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high levels of N removal, the nitrified effluent from the pretreatment process must be exposed to 

a reactive carbon source in a low-oxygen environment before discharge. For larger installations, 

methanol, acetic acid, molasses, or other organic chemicals are added to the anaerobic reactor. 

However, the cost of building, operating, and maintaining an external chemical feeding system, 

coupled with the cost of chemicals, power for a feed pump, controls, and chemical storage 

increase N-removal expenses substantially. 

Carbon sources are not equal in terms of O&M requirements. For example, methanol is very 

sensitive to under- or over-dosing, and thus requires special attention to ensure that the system 

is monitored enough to control dosing for optimal N-removal and biochemical oxygen demand 

control. By contrast, sawdust and newspapers need to be replaced only when effluent N breaks 

through (i.e., the denitrification capacity of the sawdust or newspaper has been exhausted). 

Proprietary denitrifying units, which avoid the need for additional feed pumps, controls, and 

chemicals, are now available. Such units include a slowly degradable organic material in the 

reactor tank that can last several years. Field testing has documented TN effluent 

concentrations of 3–5 mg/L and even lower (Smith et al. 2008; Lombardo et al. 2005). 

Further N removal occurs in the soil, particularly when pretreated effluent is dispersed uniformly 

via alternating dose/rest cycles. Plant uptake of N, soil oxygen levels, carbon sources, 

temperature, and residence time are key factors in N-removal levels during this final stage of 

treatment, which are estimated in the 50 percent reduction range (Long 1995; Otis 2007). 

Additionally, some soils contain sufficient labile carbon to denitrify effluents regardless of the 

method of dispersal (Anderson 1998; Gold et al. 2002; Starr and Gillham 1986; Bushman 1996; 

Hiscock et al. 1991). Other important variables could include seasonal use (Postma 1992), 

in-stream processes, including the matrix through which the groundwater enters nearby surface 

waters (Birgand 2000; Stewart and Reneau 1984), and the distance from the source to the 

receiving surface waters (Stacey 2002). One study from the U.K. (Hiscock et al. 1991) estimates 

that average groundwater carbon content would account for removal of 3 mg/L of nitrate. 

3.3 Phosphorus 
Approximately 20 to 30 percent of the P in wastewater is removed in septic tanks (Lombardo 

2006). P removal in soil effluent dispersal systems is achieved primarily by mineral precipitation. 

The process involves sorption and complex biogeochemical mechanisms that rely on dissolved 

P mineralization with iron, calcium, and aluminum (Tyler et al. 2003; Stone Environmental 2005; 

Lombardo 2006). The stability of those processes is influenced by pH, redoximorphic conditions, 

and the chemistry of aluminum and iron. The soil’s capacity to remove P is significant both 

spatially and temporally. Sorption can be reversible—as with sands, or relatively permanent, as 

in soils high in iron oxides.  
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In general, most regions of the Chesapeake Bay watershed have soils that retain high levels of 

P from decentralized systems. Areas where soil-based, P-removal rates are low include highly 

permeable soils, such as sands, loamy sands, and soils very high in gravel. In areas with 

sufficient soil P-removal capacity, saturation fronts of P move only inches or less per year. 

Wastewater system designers maximize P-removal rates by locating the infiltration system in 

medium- to fine-textured soils that are as far from surface waters as possible, and extending the 

infiltration system along the topographic contour of the installation site. Also, uniform dosing and 

resting dispersal by pressure or drip distribution will optimize P removal in the soil by increasing 

the contact time between the effluent and the soil. 

If native soils are not amenable to adsorption removal, other adsorption methods are available 

(Stone Environmental 2005; Dimick et al. 2006; USEPA 2002a). Although some P can be 

removed by pretreatment systems that contain high concentrations of adsorptive elements or by 

biological P removal, soil adsorption is by far the most common and least expensive means of 

removal. Where soils are inadequate for P removal, mound systems that use more appropriate 

soil (possibly imported) might be required. System use over time slowly reduces the capacity of 

the soil to remove P. 

3.4 Permeable Reactive Barriers 
Specific types of PRBs have been developed to remove nitrate from groundwater plumes that 

would otherwise adversely affect surface water quality. PRBs consist of a trench filled with a 

degradable carbon source (e.g., sawdust, newspaper) and are sited to intercept high-nitrate 

groundwater plumes (WE&T 2009) before they enter surface waters (Figure 6-1). As the plumes 

pass through the low-oxygen, 

carbon-rich barrier, bacteria 

break down nitrate molecules to 

use the oxygen for cell 

respiration. In areas where 

receiving waters are already 

eutrophied, the trenches 

provide immediate relief by 

removing nitrate from the 

incoming groundwater. 

Addressing the source of the 

high-nitrate plume (i.e., densely 

sited septic systems) would 

also produce results, but any 

measureable effects would 

likely take several years 

Source: USEPA 1998 

Figure 6-1. PRB conceptual approach. 
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because of slow effluent plume movement in most soils and could be more expensive and 

require more maintenance than installing PRBs. 

PRBs are typically installed as long, narrow trenches perpendicular to the incoming plume and 

parallel to the shoreline. The most effective ones for removing nitrate from plumes are filled with 

a carbon-based media mix that controls for changes in pH. Such systems have been 

successfully demonstrated in North America and Europe (Vallino and Foreman 2008; Robertson 

and Cherry 1995; Lombardo et al. 2005; USEPA 1998). Costs range from about $5,000 to 

$15,000 per equivalent dwelling unit (i.e., in the plume sourcing area), depending on soils, 

geology, depth to groundwater, subsurface hydrology, construction access, existing 

infrastructure, and other factors. Zero valent iron, now used for some industrial wastewater 

treatment applications, has been studied as a nutrient-removal media in PRBs and other system 

components. Obstacles with this technology include reduction of nitrate to ammonia rather than 

N gas and relatively high costs (Cheng 1997). New variations of this technology hold promise 

for removing some of these obstacles (Lee et al. 2007). 

3.5 System Configuration 
As noted above, a certain level of treatment process sophistication and soil discharge technique 

(e.g., pressure dosing, drip dispersal) are required for optimum N removal. Their cost in terms of 

both hardware and management needs can be significantly mitigated through the use of cluster 

systems that treat wastewater from multiple homes or businesses. Cluster systems, also called 

community or distributed systems, have become extremely popular in areas where high levels 

of wastewater treatment are required, where space is too limited for on-site conventional soil-

discharging systems, and local funding capacity precludes conventional sewage collection and 

treatment (see Section 4.6). 

It should be noted that soil-discharging wastewater systems that have the capacity to serve 20 

or more people per day are defined by EPA as Class 5 underground injection wells and are 

therefore subject to permitting and other requirements for large-capacity septic systems under 

the federal Safe Drinking Water Act. Further, any decentralized system that accepts waste other 

than sanitary wastewater (such as industrial waste) is an Underground Injection Control (UIC) 

Class 5 Injection Well. UIC regulatory information for large-capacity septic systems is posted at 

http://www.epa.gov/safewater/uic/class5/types_lg_capacity_septic.html. 
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4 Treatment Technologies and Costs 
Key considerations in treatment system selection are wastewater flow, strength (i.e., 

biochemical oxygen demand), the presence of nonconventional organic or inorganic 

constituents, the sensitivity of the receiving environment, and the capacity of system managers 

to operate and maintain it over the long term. Given those factors, both the selection and 

ongoing use of a specific technology is driven by management considerations. For example, 

wastewater characterization and assessment of the receiving environment are planning-level 

activities that result in establishing performance standards, which begin to identify the narrow 

range of treatment technology options and related design considerations. Once a specific 

system is selected, construction oversight, operation, inspection, maintenance, and residuals 

removal—all management program elements—become paramount in ensuring perpetual 

performance. 

The La Pine Decentralized Wastewater Demonstration Project (Rich 2005) has provided some 

of the most comprehensive field data on the performance of various system types. The 

project—funded by EPA and supported by the Deschutes County, Oregon, Environmental 

Health Division; Oregon Department of Environmental Quality; and the U.S. Geological 

Survey—monitored system performance between 1999 and 2005 (see Figure 6-2 and 

Table 6-1). System performance was found to be affected by a number of variables, but in 

general the level of analysis provides insight on the range of pollutant removal that can be 

expected from the various system types. The figure and table that follow summarize key data 

from the project; detailed performance results, system descriptions, and other information are 

available in the final project report (Rich 2005). 

The subsections that follow discuss the main classes of treatment system technologies. The 

final section of this chapter summarizes management program elements that support the 

implementation measures provided at the beginning of this chapter. Table 6-2 provides 

examples of biological N-removal performance from the literature for a variety of technologies. 

Table 6-3 contains details on specific treatment systems described in the subsections below. 
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Source: Rich 2005. 

Figure 6-2. Effluent TN concentrations for systems tested in the La Pine Project. 

Table 6-1. System components and type classifications for Figure 6-2 

System component/type General classification 

Septic Tank Primary treatment vessel 

Lined Sand Filter Attached growth, sand media 

Bottomless Sand Filter Attached growth, sand media 

AdvanTex AX-20 Attached growth, textile media 

AdvanTex RX-30  Attached growth, textile media 

Puraflo Attached growth, peat media 

Dyno2 Attached growth, gravel media, wetland polishing 

Amphidrome Attached growth/suspended growth hybrid 

Biokreisel Attached growth/suspended growth hybrid 

EnviroServer Attached growth/suspended growth hybrid 

FAST Bio-Microbics Attached growth/suspended growth hybrid 

IDEA Suspended growth 

Nayadic Suspended growth 

NiteLess Suspended growth with add-on anoxic filter 

NITREX Add-on anoxic filter 
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4.1 Conventional Systems 
Conventional treatment systems featuring septic tanks and soil infiltration systems are the most 

commonly used wastewater treatment technologies. The soil dispersal system facilitates aerobic 

treatment, degradation, filtration, and adsorption of contaminants not treated or retained by the 

septic tank. However, N removal is somewhat limited, with TN concentrations before soil 

application typically in the 40–50 mg/L range. In sandy soils with little organic content, high 

oxygen levels, and poor downgradient mixing, N concentrations can remain high even after 

several hundred feet of effluent plume movement (Walker et al. 1973; Robertson and Cherry 

1992; Cogger 1988; Joubert et al. 2003). Given the low N removal rates of conventional 

systems (i.e., averaging 20 percent TN removal; Otis 2007; Smith et al. 2008; Jenssen and 

Siegrist 1990), they are no longer appropriate for use in new communities or densely developed 

areas in the Chesapeake Bay watershed. 

4.2 Land/Vegetative Treatment Systems 
Land treatment systems, such as spray irrigation systems, are permitted in some places but 

have not been widely used because of their large land area requirements (USEPA 2000). In 

general, such vegetative treatment systems have shown poor performance with regard to N 

removal. However, in recent years, significant advances have been made. The Living Machine, 

a proprietary decentralized wastewater treatment system has been used successfully for large-

capacity applications, such as schools. While the system delivers advanced N removal, it relies 

on multiple treatment processes including anaerobic and aerobic reactors, a clarifier, and an 

ecological fluidizer bed (USEPA 2002b), which drive up the cost. Eco-machines are similar in 

concept to The Living Machine and are capable of advanced N removal. Costs for both of these 

technologies make sense for only fairly large-capacity applications. They are not practical for 

individual residential systems but could be useful for cluster and large system applications. 

4.3 Suspended Growth Systems 
Suspended growth systems, such as activated sludge-based aerobic treatment units (ATUs), 

are generally effective in nitrifying septic tank effluent. Denitrification is somewhat limited, but 

can be aided by process controls (e.g., recirculation) and effluent dispersal via time-dosing into 

the upper soil horizon (Stewart 1988). Aerobic units that feature aeration that periodically stops 

and starts show improved denitrification. Sequencing batch reactors, which first fill and then 

draw, in alternating aerobic/anoxic cycles in a single tank might also meet the 20 mg/L 

recommended effluent limit for areas more than 1,000 feet from surface waters in the 

Chesapeake Bay watershed, when effluent is dispersed to the soil via time-dosed pressure 

application (Washington State Department of Health 2005). Capital costs for conventional 

on-site suspended growth systems range from $7,500 to $15,000 per equivalent dwelling unit 
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(EDU), with O&M expenses of $400 to $800 per EDU per year when all suggested O&M tasks 

are performed (Tetra Tech 2007).  

N removal in larger cluster applications of suspended growth systems (i.e., > 200 homes) can 

be enhanced by incorporating a membrane bioreactor process (MBR) unit, which screens 

wastewater through very small pore-size filters. MBRs are more common to centralized 

treatment facilities because of operating costs and economy of scale issues. However, 

individual home-sized and small cluster units are beginning to be developed for the U.S. market 

(e.g., BioBarrier, ZeeWeed; WERF 2006). The high-quality effluent provides opportunities for 

treated water reuse. Cost and performance data for individual and small cluster applications of 

MBRs are not widely available and are likely to vary greatly. Energy costs, particularly to 

operate the pumping components, are often significant, especially in smaller system 

applications (USEPA 2007). 

4.4 Attached Growth Aerobic Systems 
These systems (sometimes called trickling filters or media filters) use natural aeration instead of 

mechanical, produce less sludge for disposal, and require less power and O&M than the 

suspended growth units in performing the same tasks. All the systems listed in Table 6-3 are 

varieties of attached growth system types. Like suspended growth systems, attached growth 

treatment units also require a recirculation step to meet more stringent TN-removal objectives. 

Commercially available systems come in lightweight packages and employ lightweight media for 

easy installation. They also require about 20 percent less physical footprint than typical trickling 

filters. When properly loaded and operated, they can produce very high nitrification levels that 

must be followed by a denitrification step to exceed the typical 50 percent N-removal rate. 

Attached growth systems are also often quite stable compared with suspended growth 

processes, which might be important, particularly for decentralized systems serving periodically 

or seasonally used facilities. On-site capital costs are slightly higher in general than the 

suspended growth ATUs ($10,000–$16,000 per EDU), but O&M costs are significantly less, 

e.g., about $200–$300 per EDU per year (USEPA 2010; Tetra Tech 2007). 

N removal in attached growth media filters can be optimized through internal treatment system 

process controls. Single-pass media filters—sand filters, textile filters, peat systems, mounds, 

and other packed media bed units—achieve excellent nitrification levels but generally do a poor 

job with denitrification unless some, or all, of the effluent passes through a carbon-rich, low-

oxygen environment after the nitrification stage. That can be accomplished by recirculating a 

portion of the effluent back to the septic tank or a pump tank, or by adding a denitrification unit 

to the system, or both. Media filters have a long record of excellent performance, with 

nitrification rates as high as 95 percent (Otis 2007; Smith et al. 2008; USEPA 2002a). The 

treatment process is stable year-round and can be employed through either custom-built, 
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nonproprietary engineered systems or commercial units that can be installed in a single day. 

Capital costs for single-pass filters range from $5,500 to $13,000 per EDU, with O&M expenses 

of $200 to $400 per EDU per year (USEPA 2010; Tetra Tech 2007). 

Recirculating media filters have been in use for many years and feature high nitrification rates 

with about 50–70 percent TN reduction. The systems recycle part of the effluent back to the 

septic tank or the recirculating tank, where the anoxic environment and available carbon 

facilitate denitrification processes. Design considerations include the ratio of effluent recirculated 

and the configuration of the recycle plumbing, i.e., ensuring that the recycled effluent is 

discharged to a tank location with low oxygen and some carbon. TN effluent concentrations can 

be as low as 10 mg/L, which can be further reduced in the soil by using time-dosed, pressure-

drip effluent dispersal. Engineered systems and proprietary units are widely available and can 

serve single homes or large subdivisions. Capital costs for recirculating systems range from 

$9,500 to $20,000 per EDU, with O&M expenses of $350 to $600 per EDU per year (USEPA 

2010; Tetra Tech 2007; Washington State Department of Health 2005). 

4.5 Add-On Anoxic Filters with a Carbon Source 
Optimal denitrification can be achieved by passing nitrified effluent through a low-oxygen, 

carbon-rich environment before soil dispersal. Engineered and proprietary systems featuring 

add-on anoxic filters with an external carbon source (e.g., methanol, sawdust, newspapers) 

have performed successfully in single-home and cluster applications. For example, at least one 

commercially available product (NITREX) regularly produces effluent with N concentrations of 

less than 5 mg/L (Heufelder et al. 2007, see also Figure 6-2 and Table 6-2). Others claim to 

have similar systems with comparable performance, although, to date, independent field 

verification is lacking. NITREX relies on a passive nitrate remediation biofilter unit that uses a 

processed wood by-product as the filter medium. Other system designs discussed above can 

approach that level when paired with time-dosed, shallow pressurized dispersal. Capital costs 

for add-on denitrification systems range from $3,500 to $7,000 and more per EDU, with O&M 

expenses of less than $100 per year (Washington State Department of Health 2005). Note that 

those are added costs and do not include costs for the septic tank, nitrification process unit, or 

soil dispersal system—just the add-on component. 
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Table 6-2. Examples of biological N removal performance from the literature 

Technology examples 
TN removal efficiency 

(%) 
Effluent TN 

(mg/L) 

Suspended growth 

Aerobic units w/ pulse aeration 25%–61%a 37–60a 

Sequencing batch reactor 60%b 15.5b 

Attached growth 

Single-Pass Sand Filters (SPSF) 8%–50%c 30–60c 

Recirculating Sand/Gravel Filters (RSF) 15%–84%d 10–47d 

Multi-Pass Textile Filters (AdvanTex AX20) 64%–70%e 3–55e 

RSF w/ Anoxic Filter 40%–90%f 7–23f 

RSF w/ Anoxic Filter & external carbon source 74%–80%g 10–13g 

RUCK system 29%–54%h 18–53h 

NITREX 96%i 2.2i 

Source: Adapted from Washington Department of Health 2005 

Notes: Overall performance can vary, depending on system configuration and other factors. For detailed descriptions of 
treatment processes and technologies, see 
http://www.psparchives.com/publications/our_work/hood_canal/hood_canal/n_reducing_technologies.pdf. 

a. California Regional Water Quality Control Board 1997; Whitmeyer et al. 1991 

b. Ayres Associates 1998 

c. Converse 1999; Gold et al. 1992; Loomis et al. 2001; Nolte & Associates 1992; Ronayne et al. 1982 

d. California Regional Water Quality Control Board 1997; Gold et al. 1992; Loomis et al 2001; Nolte & Associates 1992; 
Oakley et al. 1999; Piluk and Peters 1994; Ronayne et al. 1982 

e. NSF International 2009 

f. Ayres Associates 1998; Sandy et al. 1988 

g. Gold et al. 1989 

h. Brooks 1996; Gold et al. 1989 

j. Rich et al. 2003 

 

4.6 Composting Toilet Systems 
Composting toilet systems that contain and treat toilet wastes can reduce watershed N 

discharges significantly, because such wastes account for 70–80 percent of the TN load in 

domestic wastewater. Composting systems have been used successfully in both private and 

public facility settings. Like all systems, they require appropriate design and ongoing 

maintenance. A graywater treatment system is needed if the facility generates sink, laundry, or 

other graywater, therefore adding to the cost. Capital costs for composting systems (and 

excluding the cost of graywater systems) range from $2,500 to $10,000, with O&M expenses of 

$50 to $100 per year (USEPA 1999). The single-house viability of such systems depends on 

local codes and the owner’s attitude, though acceptance and use of composting systems is 
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increasing because of improved designs, performance, and lower maintenance requirements. 

The systems are more frequently used in public settings, such as parks and campgrounds. 

4.7 Cluster Treatment Systems 
Generally, cluster systems collect wastewater from multiple houses through low-cost sewerage 

and treat and disperse the effluent to soil-based dispersal systems similar to on-site systems. 

Many homes and businesses can be served by a single treatment facility. Most cluster systems 

feature septic tanks on each building lot; collection piping that operates via gravity, vacuum, or 

pressure; a treatment facility with attached growth process units; and a soils-based dispersal 

field for the effluent. Add-on anoxic denitrification filters can be included. Effluent is typically 

dispersed to the soil under pressure (e.g., pressure, drip, time or demand dosing) to assure 

uniform application throughout the larger drainfield. Collection technologies include grinder 

pump systems, which macerate and transport all sewage; effluent sewers, such as the septic 

tank effluent pump (STEP); the septic tank effluent gravity (STEG) collection system; and 

vacuum systems. 

Advanced treatment systems can facilitate local reuse of the treated effluent for toilet flushing, 

irrigation, industrial purposes, or just be used to replenish aquifers. The cost of a cluster 

collection system varies significantly according to the number of users, collection system 

logistics, treatment facility design, land availability, materials, labor costs, and other factors. 

Cluster systems can achieve economies of scale to provide high levels of treatment at costs 

significantly less than individual systems and centralized sewer systems. New cluster systems 

generally range from $10,000 to $18,000 per EDU in non-urbanized areas of new development, 

with higher costs for retrofits in urban areas, depending on the treatment technology used 

(USEPA 2010; Tetra Tech 2007). Replacement and retrofit systems have similar costs, but 

collection system installation can drive costs higher. An RME with the technical, financial, and 

managerial capacity to ensure viable, long-term, cost-effective performance is essential for 

cluster system applications. Total system annual O&M costs range from $450 to $750 per EDU 

per year (Tetra Tech 2007). 

4.8 Soil Dispersal Systems 
Gravity-based, soil dispersal systems generally include conventional perforated pipe, laid in 

stone-filled trenches or purchased with Styrofoam beads surrounding the pipe and wrapped in 

netting; and gravelless, open-bottomed leaching chambers. N removal in the soil increases 

when effluent is dispersed in a time-dosed manner (i.e., dose/rest cycle) in the uppermost soil 

horizon (i.e., within one foot of the ground surface). Time-dosed, pressure-drip dispersal in the 

top 12 inches of soil has been credited with a 50 percent reduction in Tennessee (Long 1995), 

making the option an important feature for achieving the performance standards recommended 
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in this chapter. As in all effluent dispersal systems, maximizing the separation distance between 

effluent application and restrictive soil boundaries (e.g., hardpan, bedrock, perched water 

tables, seasonal high water tables) improves performance. 

Another effluent-dispersal strategy that improves performance is the use of alternating soil 

dispersal fields. Most conventional systems continuously load drainfields with effluent, resulting 

in a gradual reduction of the soil’s capacity to treat effluent over time. Alternating drainfields that 

are used for 6 months then rested for 6 months improves the performance of the soil dispersal 

system and should be favored over conventional drainfields. Such systems require relatively low 

additional investment and can greatly extend the life of the soil dispersal system (Noah 2006). 

Maintenance programs for such systems should be designed and implemented in concert with 

the local health department or RME to ensure that flow-diversion devices are operated on 

schedule. Because this strategy applies to conventional septic drainfields, this recommendation 

applies primarily to areas of new development outside sensitive areas and subdivisions. 

4.9 Effluent Reuse 
Reusing treated wastewater system effluent can significantly reduce N discharge to the 

environment. Many of the technologies suggested for advanced decentralized wastewater 

treatment in the Chesapeake Bay watershed can, with adaptations, be used to produce 

reclaimed water for beneficial reuses, including aquifer recharge, landscape irrigation, toilet 

flushing, fire protection, cooling and other nonpotable indoor and outdoor purposes (USEPA 

2004). When reclaimed water is used for irrigation, reuse can offset potable water demand by 

augmenting supply while sequestering nutrients in vegetative matter and offsetting fertilizer use 

(WERF 2010). Reclaimed water technologies generally include recirculating filtration systems 

and membrane bioreactors, amended with disinfection systems (most commonly, chlorination or 

ultraviolet disinfection or both), online monitoring systems, on-site storage, and sometimes 

specific chemical feed systems for conditioning treated effluent to meet water quality demands 

for specific reuses (e.g., pH adjustment for cooling water). Nonreactive dye injection is 

sometimes required by building codes for reclaimed water to be used indoors. Costs for 

decentralized reclaimed water systems are highly context-specific and dependent on the 

intended reuse application, system size, and local or state regulatory requirements (WERF 

2010) but can be assumed to add 50 percent to the costs of a more traditional decentralized 

system.  
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Table 6-3. Products that have completed the EPA ETV process for N reduction in domestic wastewater from individual homes, as of May 
2005 

System name Technology Description of process Performance Cost 

Waterloo Biofilter® Model 4-Bedroom 
Waterloo Biofilter Systems, Inc. 
143 Dennis St.: PO Box 100, 
Rockwood, Ontario 
Canada N0B 2kO 

http://www.nsf.org/business/water_quality_
protection_center/pdf/Waterloo-VS-
SIGNED.pdf  

Fixed film trickling 
filter. 

The biofilter unit uses patented 
lightweight open-cell foam that 
provides a large surface area. Settled 
wastewater from a primary septic tank 
is applied to the surface of the biofilter 
with a spray distribution system. The 
system can be set up using a single 
pass process (without any 
recirculation of biofilter treated 
effluent) or can use multi-pass 
configurations. The ETV testing 
results were generated by returning 
50% of the biofilter effluent back to the 
primary compartment of the septic 
tank.  

It averaged 62% 
removal of TN with 
an average TN 
effluent of 14 mg/L 
over the 13-month 
testing period. 
Earlier testing of 
this product in a 
single pass mode 
demonstrated that it 
could produce a 
20–40% TN 
reduction. 

$13,000–$17,000 for total 
system installation. The 
Waterloo Biofilter unit only 
would cost approximately 
$7,000. 

Amphidrome™ Model Single Family 
System: 

F.R. Mahony & Associates, Inc. 
273 Weymouth St. 
Rockland, MA 02370 

http://www.nsf.org/business/water_quality_
protection_center/pdf/Amphidrome_VS.pdf 

Submerged growth 
sequencing batch 
reactor (SBR) in 
conjunction with an 
anoxic/equalization 
tank and a clear 
well tank for 
wastewater 
treatment 

The bioreactor consists of a deep bed 
sand filter, which alternates between 
aerobic and anoxic treatment. The 
reactor operates similar to a biological 
aerated filter, except that the reactor 
switches between aerobic to anoxic 
conditions during sequential cycling of 
the unit. Air, supplied by a blower, is 
introduced at the bottom of the filter to 
enhance oxygen transfer. 

It averaged 59% 
removal of TN 
effluent of 15 mg/L 
over the 13-month 
testing period at the 
Massachusetts 
Alternative Septic 
System Test Center 
(MASSTC). 

$7,500 for unit only. The 
manufacturer estimates it 
would cost $12,000–
$15,000 for a complete 
installation. 

Septitech® Model 400 System 
Septitech, Inc. 
220 Lewiston Road 
Gray, ME 04039 

http://www.nsf.org/business/water_quality_
protection_center/pdf/SeptiTech_VS.pdf 

Two-stage fixed film 
trickling filter using 
a patented highly 
permeable 
hydrophobic media 

Clarified septic tank effluent flows by 
gravity into the recirculation chamber 
of the SeptiTech unit. A submerged 
pump periodically sprays wastewater 
onto the attached growth process and 
the wastewater percolates through the 
patented packing material. Treated 
wastewater flows back into the 
recirculation chamber to mix with the 
contents. Treated water flows into a 
clarification chamber and is 
periodically discharged to disposal 
unit (drainfield, drip irrigation, etc.) 

Averaged 64% 
removal of TN with 
an average TN 
effluent of 14 mg/L 
over the 12-month 
testing period at 
MASSTC. 

$11,000 for SeptiTech unit 
includes shipping and 
installation. The 
manufacturer estimated that 
a total system with pressure 
distribution drainfield would 
cost approximately $20,000.
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Table 6-3. Products that have completed the EPA ETV process for N reduction in domestic wastewater from individual homes, as of May 
2005 (continued) 
System name Technology Description of process Performance Cost 

Bioclere™ Model 16/12 
Aquapoint, Inc. 
241 Duchanine Blvd. 
New Bedford, MA 02745 

http://www.nsf.org/business/water_quality_
protection_center/pdf/Bioclere-VS-
SIGNED.pdf 

Fixed film trickling 
filter. 

Septic tank effluent flows by gravity 
to the Bioclere clarifier unit from 
which it is sprayed or splashed onto 
the fixed film media. Treated 
effluent and sloughed biomass are 
returned to the clarifier unit. A 
recirculation pump in the clarifier 
periodically returns biomass to the 
primary tank. Oxygen is provided to 
the fixed film by a fan located on the 
top of the unit. 

Averaged 57% 
removal of TN with 
an average TN 
effluent of 16 mg/L 
over the 13-month 
testing period at 
MASSTC. 

$7,500 for unit itself. Price for 
total system would need to 
include primary septic tank, 
Bioclere unit and disposal 
option, with costs in the range 
of $12,000–$15,000. The 
manufacturer recommends 
use in clusters to reduce per 
home costs and facilitate 
maintenance. Experience with 
a 27-home cluster resulted in 
costs of $6,800– $8,000 per 
home. 

Retrofast 0.375 System: 
Bio-Microbics 
8450 Cole Parkway 
Shawnee, KS 66227 

http://www.nsf.org/business/water_quality_
protection_center/pdf/Biomicrobics-
FinalVerificationStatement.pdf 

Submerged 
attached-growth 
treatment system, 
which is inserted as 
a retrofit device into 
the outlet side of 
new or existing 
septic tanks. 

The RetroFAST 0.375 System is 
inserted into the second 
compartment of the septic tank. Air 
is supplied to the fixed film 
honeycombed media of the unit by 
a remote blower. Alternate modes 
of operation include recirculation of 
nitrified wastewater to the primary 
settling chamber for nitrification. 
Intermittent use of the blower can 
also be programmed to reduce 
electricity use and to increase 
nitrification. 

Averaged 51% 
removal of TN with 
an average TN 
effluent of 19 mg/L 
over the 13-month 
testing period at 
MASSTC. 

Product and installation cost 
for the Retrofast 0.375 
System ranges is estimated to 
be $4,000–$5,500 depending 
on existing tankage. That cost 
includes the FAST unit, 
blower, blower housing and 
control panel. The local 
representative for Bio-
Microbics units believes costs 
could be as low as $3,500 for 
multiple units. 

Recip® RTS-500 System: 
Bioconcepts, Inc. 
P.O. Box 885 
Oriental, NC 28571-0885 

http://www.nsf.org/business/water_quality_
protection_center/pdf/Bioconcepts_Verifica
tion_Statement.pdf 

Fixed film filter 

This is the newest product to 
complete Environmental 
Technology Verification (ETV) 
Program testing. It is a patented 
process developed by the 
Tennessee Valley Authority (TVA) 
and uses a fixed film filter medium 
contained in two adjacent, equally 
dimensioned cells. Timers on each 
of the two reciprocating pumps 
control the process. 

Averaged 58% 
removal of TN with 
an average TN 
effluent of 15 mg/L 
over the 12-month 
testing period at 
MASSTC. 

Very limited experience with 
this single-family unit. The unit 
built for ETV testing was a 
prototype. The cost per unit, 
by itself, is estimated to be 
$8,000–$10,000. Cost of the 
septic tank and disposal unit 
would be extra and the cost 
would depend on site 
conditions. Conservatively, 
cost for a total system could 
be $11,000–$15,000. 

Source: Adapted from Washington Department of Health 2005 
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5 Wastewater Planning and Treatment System 
Management 

The previous section describes N-removing individual or cluster wastewater system 

technologies, system configurations, and effluent dispersal options. This section describes 

management considerations that are essential for optimizing treatment system selection, sizing, 

performance, and long-term use, such as inventory systems, wastewater planning, performance 

standards, siting and installation guidelines, operation, inspection, maintenance, and residuals 

handling. The management tasks described in this section are paramount for reducing nutrient 

inputs to the Chesapeake Bay because they establish the framework for selecting and using 

specific treatment systems in particular locations. For example, advanced cluster systems are 

the best approach for protecting and restoring the Chesapeake Bay when considering 

wastewater facilities for new subdivisions and replacing significant numbers of malfunctioning 

systems in existing subdivisions. 

The following subsections summarize key management program elements viewed as important 

for controlling the input of nutrients and other pollutants to the Chesapeake Bay. EPA has 

provided extensive guidance, case studies, resources, references, and links on these 

management program topics (USEPA 2005, 2010). Specific, detailed information on each topic 

below is provided in EPA’s (2005) Handbook for Managing Onsite and Clustered (Decentralized) 

Wastewater Treatment Systems, available online at 

http://cfpub.epa.gov/owm/septic/septic.cfm?page_id=289. 

5.1 Public Education and Involvement 
Decentralized wastewater management programs require public support. The success of such 

programs will depend on how well homeowners, system service providers, and other 

stakeholders are involved in the development process. Unless people understand the need for a 

management program, there is little chance it will be adopted. Once in operation, the program 

must keep the community engaged, involved, and informed. Managers should give special 

consideration to explaining the need for new requirements for system upgrades, inspections, or 

other performance measures. 

EPA has partnered with a variety of nonprofit organizations involved in decentralized 

wastewater management to improve public education, outreach, and involvement through 

development of informational materials, technical products, and training programs. Links to 

these partner organizations and the educational, technical, and other resources they provide are 

provided at http://cfpub.epa.gov/owm/septic/septic.cfm?page_id=260. EPA maintains a 
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repository of print, radio, and TV public service announcements and other materials specifically 

pertaining to septic system education in its Nonpoint Source Outreach Toolbox, online at 

http://www.epa.gov/nps/toolbox/. 

5.2 Planning 
Planning can be used to integrate management strategies for areas served by both centralized 

and decentralized wastewater treatment facilities, serve as the basis for ordinances and 

subdivision regulations, and synchronize the community growth plan in harmony with the water 

and wastewater infrastructure investments. Integrating wastewater planning functions provides 

better long-term management of facilities and can help local officials deal with a number of 

needs such as sewer overflows, National Pollutant Discharge Elimination System effluent 

limitations, total maximum daily loads (TMDLs), and antidegradation requirements. For 

example, integrated planning can minimize problems associated with competition for infiltration 

areas between wastewater and stormwater management facilities in new developments, and is 

useful in anticipating and preventing adverse water quality effects. Variables to consider during 

the planning process include wastewater flows, proximity and uses of nearby water resources, 

landscape topography, hydrology, hydrogeology, soils, environmentally sensitive areas, 

infrastructure system options and locations, population densities, and need and potential for 

clustering treatment or reuse facilities. 

EPA supports a wide range of water resource planning and management functions through 

programs such as the Clean Water Act section 319 nonpoint source management program, the 

Clean Water Act 305(b) assessment reports, TMDLs, wellhead and source water protection 

programs, watershed planning initiatives, coastal management, National Estuary Program, 

wetlands protection programs, water quality standards, continuous planning processes under 

section 303(e), water quality management processes under section 205(j) and 604(b), the Clean 

Water State Revolving Fund, and so on. Ideally, the planning and management activities 

supporting decentralized wastewater treatment would be integrated, or at least coordinated, with 

these and other water resource programs, many of which the states operate. 

5.3 Performance Requirements 
Performance requirements for systems are necessary to minimize the risks they pose to health 

and water resources. Performance requirements specify objectives for each wastewater 

management system, which can include physical, chemical, and biological process 

components. Performance compliance is based on pollutant-removal estimates for the various 

system components (e.g., septic tank, suspended-growth or fixed-film reactors, lagoons, 

wetlands, soil, disinfection), verified by periodic field inspections and sampling. Performance 

can be measured via numeric or narrative criteria. Numeric criteria reflect time-based, mass 
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loadings or pollutant-concentration limits designed to protect sensitive water resources. 

Pollutants commonly targeted in performance requirements include nutrients, bacteria, oxygen 

demand, and solids. 

5.4 Recordkeeping, Inventories, and Reporting 
System inventories provide the nuts and bolts for on-site management. Basic system 

information—location, type, design capacity, owner, installation, and servicing dates—is 

essential to an effective program. The best record-keeping programs feature integrated 

electronic databases with field unit data entry (i.e., using a handheld personal digital assistant), 

save-to-file computer assisted design drawings, and user-specified reporting formats, and GIS-

based spatial data management and user interface systems. 

5.5 Financial Assistance and Funding 
Financial assistance might be needed to (1) develop or enhance a management program; 

(2) provide support for constructing and modifying wastewater facilities; and (3) support 

operation of the program. Funding for program development and operation is often available 

from public and private loan or grant sources, supplemented by local matching funds. It can also 

be derived from some form of resource sharing among management program partner 

organizations such as planning departments or health and water resource agencies. Developing 

an RME and financing for constructing and operating facilities require larger investments that 

might come from grants and loans or public-private partnerships. Long-term operating costs are 

usually borne by system users through payment of fees and assessments. 

5.6 Site Evaluation 
Evaluating a proposed site in terms of its environmental conditions, physical features, and soil 

characteristics provides the information needed to size, select, and locate an appropriate 

wastewater treatment system. Regulatory authorities issue installation permits on the basis of 

the information collected and analyses performed during the site evaluation. Prescriptive site 

evaluation, design, and construction requirements are based on experience with conventional 

septic tank/soil dispersal systems and empirical relationships that have evolved over the years. 

A soil analysis to a depth of 4 to 6 feet using a hand auger, drill rig, or a backhoe pit, rather than 

a simple percolation test, provides a better approach for assessing soils, seasonal water table 

fluctuations, and other subsurface site features. Performance-based approaches require a more 

comprehensive site evaluation. Site evaluation protocols can include some presently employed 

empirical tests, specific soil properties tests and soil pits to characterize soil horizons, mottling, 

and a variety of other properties. Modeling groundwater and surface water impacts of multiple 
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systems in defined areas (e.g., stream subwatershed) can help to further refine performance 

requirements and related system site and design considerations. 

5.7 System Design 
Decentralized wastewater treatment system design requirements focus on protecting public 

health and water resources. However, systems should also be affordable and aesthetically 

acceptable. Prescriptive codes that specify standard designs for sites meeting minimum criteria 

simplify design reviews, but limit development options and the potential for efficiently meeting 

performance requirements. Where management programs rely on the state code for design, 

there might not be any need for special review procedures for alternative system designs. 

However, in sensitive environments where performance codes are employed, there is a need to 

include allowances for alternative designs even if they only expand the number of prescriptive 

system choices and site parameters for sites that do not meet the conditions for conventional 

systems. Design considerations should address the potential implications of water conservation 

fixtures, effects of different pretreatment levels on hydraulic and treatment performance of soil-

based systems, and the O&M requirements of different pretreatment and soil dispersal 

technologies. 

5.8 Construction/Installation 
Poor installation can adversely affect performance of both conventional and advanced systems 

that rely on soil dispersion and treatment. Most jurisdictions allow installation or construction to 

begin after issuance of a construction permit, which occurs after the design and site evaluation 

reports have been reviewed and approved. Performance problems linked to installation/ 

construction are typically related to soil wetness during construction, operation of heavy 

equipment on soil infiltration areas, use of unapproved construction materials (e.g., unwashed 

aggregate containing clay or other fines), and overall construction practices (e.g., altering trench 

depth, slope, length, location). The effects of improperly installed soil-based systems generally 

occur within the first year of operation in the form of wastewater backups. Some improper 

construction practices might not be as evident and could take years to manifest themselves in 

the form of degraded groundwater or surface water. The regulatory authority or other approved 

professionals should conduct inspections at several stages during the system installation 

process to ensure compliance with design and regulatory requirements. 
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5.9 Operation and Maintenance 
O&M is important for all wastewater treatment systems, especially those that rely on 

components that are difficult to remedy if damaged—such as a soil dispersal system. Most 

system user information includes building awareness of inputs that might affect treatment 

processes, such as strong cleaners, lye, acids, biocides, paint wastes, oil and grease, and the 

like. Gravity-flow, soil-infiltration systems require little O&M beyond limiting inputs to normal 

residential wastes, cleaning effluent screens/filters, and periodic tank pumping (e.g., every 3 to 

7 years). Systems employing advanced treatment technologies and electromechanical 

components require more intensive O&M attention, e.g., checking switches and pumps, 

measuring and managing sludge levels (important for all systems), monitoring and adjusting 

treatment process and system timers, checking effluent filters, monitoring effluent quality, and 

maintaining disinfection equipment. Operators and service technicians should be trained and 

certified for the types of systems they will be servicing; services should be logged and reported 

into a management tracking system, such as EPA’s TWIST (USEPA 2006), so that long-term 

performance can be tracked. The use of a dial-up modem or Internet-based monitoring 

equipment can improve operator efficiency and performance tracking when large numbers of 

systems are involved. 

5.10 Residuals Management 
Septic tanks contain settleable solids, fats, oils, grease, and other residuals that require periodic 

removal. The primary objective for septage management is to establish procedures for handling 

and dispersing the material in a manner that protects public health and water resources and 

complies with applicable laws. Approximately 67 percent of the estimated 12.4 billion gallons of 

septage produced annually in the United States is hauled to publicly owned treatment works or 

other facilities for treatment, while the remaining 33 percent is applied to land. Federal 

regulations (under Title 40 of the Code of Federal Regulations Part 503) and state/local codes 

strive to minimize exposure of humans, animals, and the environment to chemical contaminants 

and pathogens that are often present in septage. Residuals management programs should 

include tracking or manifest systems that identify sources, pumpers, transport equipment, final 

destination, and treatment or management techniques. 

5.11 Training and Certification/Licensing 
A variety of professionals and technicians including planners, regulators, designers, installers, 

operators, pumpers, and inspectors, are all involved in some aspect of a decentralized 

wastewater management program. Training, along with certification or registration, provides 

system owners and users with competent service providers and promotes professionalism 

among the industry. Service providers need to have a solid working knowledge of treatment 
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processes, system components, performance options, O&M requirements, and 

laws/regulations. Universities, colleges, technical schools, agency-sponsored training programs, 

regional/local workshops, or formal/informal apprenticeship programs can provide such training. 

Service providers should have extensive and detailed knowledge of their own service areas and 

a general grasp of other related activities (e.g., planning or site evaluation). Service providers 

should pursue opportunities for cross-training, joint accreditation/certification, and sharing of 

training resources wherever possible. 

5.12 Inspections and Monitoring 
Perhaps the most significant shortcoming in existing management programs is the lack of 

regular inspections and performance monitoring. Area-wide monitoring regimes include testing 

groundwater and surface waters for indicators of substandard treatment, such as the presence 

of human fecal bacteria and excess nutrients. All systems need to be inspected, at an interval 

defined by the technological complexity of system components, the receiving environment, and 

the relative risk posed to public health and valued water resources. The best approach is to 

establish an inspection regime and schedule on the basis of the system’s relative reliance on 

electromechanical components combined with health and environmental risk. Less effective 

surrogate approaches include, in order of descending effectiveness (1) requiring comprehensive 

inspections at regular intervals; (2) third-party inspections at the time of property transfer; 

(3) inspections only as part of complaint investigations. 

5.13 Corrective Actions and Enforcement 
A decentralized wastewater management program should be enforceable to assure compliance 

with laws and to protect public health and the environment. Management agencies should have 

the legal authority to adopt rules and assure compliance by levying fines, fees, assessments, or 

by requiring service providers to respond to system malfunctions. Program administrators 

should emphasize those tools that encourage compliance, rather than punishment. It also helps 

to have the support of the courts to implement an effective enforcement program. To assure 

compliance, management agencies typically need authority to do the following: 

 Respond promptly to complaints 

 Issue civil and criminal actions or injunctions 

 Provide meaningful performance inspections 

 Condemn systems or property 

 Issue notices of violation (NOVs) 

 Correct system malfunctions 
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 Implement consent orders and court orders 

 Restrict real estate transactions 

 Hold formal and informal hearings 

 Issue fines and penalties 
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The following is a partial list of sewer overflows in San Luis Obispo County in the past two 
years showing that conventional gravity sewers are a significant cause of pollution, 

especially during wet weather when high levels of inflow and infiltration surcharge the 
system. 

Raw Sewage Spill Closes Local Beach 

Jan 8, 2009 at 2:40 AM PST 

Environmental Health Services has issued a precautionary beach closure in Shell Beach after a raw sewage spill. 

 

Sewage Spill Prompts Warning 

Jan 20, 2010 at 9:23 AM PST PISMO BEACH – 

 A sewer main backup Tuesday afternoon caused an overflow of about 700 gallons of raw sewage to spill in Pismo Beach. 
The spill occurred on Baker Avenue and flowed down to Naomi Avenue, and eventually entering the storm drain on 
Seacliff Drive in the Shell Beach area. City crews...more repaired the sewer main and are working to disinfect the spill 
area. As a precaution, County Environmental Health Services is advising the public to avoid ocean water contact along 
the beach area below the spill.  

 

Health Officials Are Looking Into Sewage Spill in SLO 

Feb 3, 2009 at 10:48 PM PST 

30,000 gallons of sewage was released out of a sewer pipe at 7:00 a.m. Tuesday morning at Orcutt Road and Lawnwood 
Drive. 

 

Beach Advisory Lifted After Sewage Spill 

Feb 4, 2009 at 8:45 PM PST 

Health officials have lifted an advisory at Avila Beach, following the sewage spill they feared by they feared may have 
contaminated the water. 

 

Sewage Spill 

Feb 14, 2009 at 11:11 PM PST 

A sewage spill into the Cayucos creek. 
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Sewage Spill Behind Atascadero City Hall 

Jan 20, 2010 at 5:36 PM PST 

Atascadero-  

According to a news release issued by the County of San Luis Obispo, the City of Atascadero experienced a sewer main 
blockage and overflow today at 9:50 AM.  The overflow of approximately 25,000 gallons of raw sewage came out of a 
sewer manhole located behind the City of Atascadero’s...more Government Center/City Hall, and then flowed into a 
storm drain that empties into Atascadero Creek.  City crews had repaired the sewer main by 11:30 AM and then 
disinfected the spill area. 

 

Major sewage spills in San Luis Obispo County 

December 19, 2010  

Health officials are warning the public to stay away from San Luis Obispo Creek, Arroyo Grande Creek, Meadow Creek, 
Oceano Lagoon and places where the creeks drain into the ocean because of two wee 

The catastrophic failure of a six inch pump line at the San Luis Obispo Reclamation Plant on Prado Road on Saturday 
evening resulted in the release of about 15,000 gallons of sewage into San Luis Obispo Creek. 

A second sewage spill occurred when the effluent pump at the South San Luis Obispo Sanitation District failed. As a 
result, clogged sewage lines caused the release of an unknown quantity of sewage. 

The plant is currently using a large diesel power pump in place of the failed effluent pump. “Sewer lines are backed up 
and sewage is bubbling out of manhole covers,” said John Wallace, the district’s adm 

The San Luis Obispo County Health Agency said that contact or ingestion of the contaminated waters is likely to make 
one sick. 

 

County supervisors call emergency meeting 

December 27, 2010  

The San Luis Obispo County Board of Supervisors will have an emergency meeting Tuesday, Dec. 28 at 9 a.m. 
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Tuesday’s meeting, scheduled to last only 45 minutes, is intended for county staff to update the supervisors on recent 
storm damage and actions taken to restore roads and other local infrastructure. 

The supervisors will also be asked to extend the Proclamation of Local Emergency issued by county administrator Jim 
Grant on Dec. 21. County code requires the supervisors to review the situation every two weeks once an emergency has 
been declared. 

San Luis Obispo South County Sanitation District (SSLOCSD) have allegedly under-reported the amount of raw sewage 
spilled during recent rainstorms in an effort to protect an agency already being accused of firing whistleblowers. 

On December 18, a sewage spill of between 110,000 gallons to approximately one million gallons occurred when the 
influent pumps at the plant failed. Critics contend the failure could have been avoided if the Oceano plant had repaired 
a failing electrical system. 

 

Sewage Spill in San Luis Creek 

Posted: Jan 02, 2011 6:55 PM PST  

Updated: Jan 02, 2011 6:55 PM PST   1.2.11 

SAN LUIS OBISPO- San Luis Obispo County Officials are warning people to stay out of San Luis Creek. A sewage spill was 
reported this afternoon near Windsor Boulevard and Shammel Park. A waste water system that was overloaded by 
excessive rain caused the 15,000 gallon spill. People are being advised to also stay out of Chorro Creek, Morro Bay 
Estuary and Morro Bay. Sport shellfish harvesting in the estuary is also prohibited until further notice. 

 

Updated: Feb 03, 2011 7:30 PM PST  

MORRO BAY - It's safe to eat shellfish again. 

The San Luis Obispo County Public Health Department has lifted the quarantine on recreational sport-harvesting of bi-
valve shellfish... including clams, mussels and scallops. The ban was put in place on December 21st and covered the 
entire bay, from Morro Rock to the southern end of the bay. On Sunday December 19th, following heavy rain, a tree fell 
on an above ground sewer line at Cuesta College.... causing a dangerous health threat. 

The broken line allowed 50,000 gallons of sewage to spill into Chorro Creek, which empties into the Morro Bay Estuary. 
Eating contaminated shellfish can make a person very sick with viruses and bacteria.ally vulnerable to these waterborne 
pathogens. 

 

The following occurred between about December 1, 2010 and December 30, 2010 

MORE SEWAGE LEAKS OCCUR DURING THE STORM     

Even more sewage was released into the water ways around the county during Monday’s storm. In San Luis Obispo, 
1,000 gallons spilled into San Luis Creek at the intersection of Pismo and Toro streets. In Morro Bay, about 500 gallons 
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were released into a storm drain at Main and Nassau Streets. In Pismo Beach, 750 gallons spilled into a storm drain at 
Morro and Ocean streets. And in Avila Beach 2,500 gallons was spilled from a lift station at First Street and San Miguel 
Avenue. The total is just less than 5,000 gallons of raw sewage released into the four cities. 

 

TREE FALLS ON SEWER LINE, CLOSING CUESTA COLLEGE 

The Cuesta College campus closed yesterday due to a sewage spill. A tree on the adjacent Camp San Luis toppled Sunday 
and damaged a bridge over Chorro Creek and severed the college’s sewer line. The severed line was tapped and turned 
off. The college maintenance and operations department is working with Camp San Luis personnel to repair the line. 
There are no students on campus and a reduced number of staff is working due to winter break. 

 

PUBLIC HEALTH DEPARTMENT: STAY OUT OF THE OCEAN  

The San Luis Obispo County Public Health Department says to stay out of ocean water for at least three days after 
significant rainstorms. Rainstorm runoff is known to transport high levels of disease causing organisms such as bacteria 
and viruses originating from the watershed. These organisms carried into the ocean can cause skin, respiratory, and 
intestinal problems. People with compromised immune systems, plus the very young and elderly age groups are especi 
Shellfish Quarantine Lifted 
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Substantial issuesSubstantial issues
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Local Coastal PlanLocal Coastal Plan

Coastal Watershed Policy #1:Coastal Watershed Policy #1:

"The long"The long--term integrity of groundwater basins term integrity of groundwater basins 
within the coastal zone shall be protected…”within the coastal zone shall be protected…”

LCP Environmentally Sensitive Habitat Policy #LCP Environmentally Sensitive Habitat Policy #77

“…The ... productivity of wetlands and estuaries “…The ... productivity of wetlands and estuaries 
shall be protected, preserved and where feasible, shall be protected, preserved and where feasible, 
restored.” restored.” 
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��Project removes about 1000 AFY of Project removes about 1000 AFY of 

recharge from the basin (septic system recharge from the basin (septic system 

return flows)return flows)

��Replaces it with ??? AFY of recharge Replaces it with ??? AFY of recharge 

(or reduced pumping to offset (or reduced pumping to offset 

recharge, via conservation, etc.)recharge, via conservation, etc.)
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Adverse Impacts of the LOWWPAdverse Impacts of the LOWWP

��Increase seawater intrusion (SWI) in the Increase seawater intrusion (SWI) in the 

lower aquifer.lower aquifer.

��Lead to SWI in the upper aquifer.Lead to SWI in the upper aquifer.

��Destroy environmentally sensitive habitat Destroy environmentally sensitive habitat 

(wetlands and creeks) by cutting off (wetlands and creeks) by cutting off 

flows.flows.
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Substantial Issue #1Substantial Issue #1

These is no contingency plan for These is no contingency plan for 
the the BrodersonBroderson leach fieldsleach fields----the the 
main mitigation for groundwater main mitigation for groundwater 

impactsimpacts..
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BrodersonBroderson leach fieldsleach fields

The EIR states The EIR states BrodersonBroderson will mitigate for will mitigate for 

the project’s impacts on the the project’s impacts on the upperupper zoneszones

(will not harm wetlands, marshes, and (will not harm wetlands, marshes, and 

springs along the bay), the springs along the bay), the upper aquiferupper aquifer

(will not cause SWI), the (will not cause SWI), the lower aquiferlower aquifer

(will not increase SWI). (will not increase SWI). 
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BrodersonBroderson not sure to worknot sure to work

… groundwater monitoring wells on the site 
and downgradient … will be installed …for 
the purpose of reducing the rate of disposal
if necessary. … at any discharge rate, there 
may be increased potential for liquefaction
beneath residences (DEIR, Appendix D-2, p. 
32)
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If If BrodersonBroderson doesn’t workdoesn’t work

“You’d better have capacity “You’d better have capacity 

somewhere else…”  somewhere else…”  (Spencer Harris, (Spencer Harris, 

Project Project HydrogeologistHydrogeologist, Planning , Planning 

Commission Hearing, 6/30/09)Commission Hearing, 6/30/09)
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Substantial Issue #2Substantial Issue #2

Conditions 99, 6, and 97 do not Conditions 99, 6, and 97 do not 

implement timeimplement time--specific  specific  
conservation and reuse plansconservation and reuse plans
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Condition 99 (Conservation)Condition 99 (Conservation)

“Within one year of adoption of a due “Within one year of adoption of a due 

diligence resolution by the Board of diligence resolution by the Board of 

Supervisors, electing to proceed with a Supervisors, electing to proceed with a 

wastewater project, a water wastewater project, a water 

conservation program shall beconservation program shall be

developeddeveloped ……

Attachment 41 Page 10



ConservationConservation——the surest and most cost effectivethe surest and most cost effective

way to mitigate for SWIway to mitigate for SWI
Approximate forward progress of SWI in the lower aquifer since 1Approximate forward progress of SWI in the lower aquifer since 1970’s970’s
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Planning Commission Condition 99Planning Commission Condition 99
(Changed by Board of Supervisors at the Appeal Hearing, 9/29/09)(Changed by Board of Supervisors at the Appeal Hearing, 9/29/09)

Original Condition 99 hadOriginal Condition 99 had
�� implementation languageimplementation language

��upup--front fundingfront funding

�� specific incentives for earlyspecific incentives for early--participation.participation.

“… Upon final approval of the Los “… Upon final approval of the Los OsosOsos Waste Water Waste Water 
Project (LOWWP) including any appeals to the Board of Project (LOWWP) including any appeals to the Board of 
Supervisors and/or the California Coastal Commission, the Supervisors and/or the California Coastal Commission, the 
applicant applicant shall implementshall implement a water conservation program...”a water conservation program...”
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“…we have to establish a water conservation “…we have to establish a water conservation 
program but that … program program but that … program could in fact could in fact 
have…a multiple year implementation have…a multiple year implementation 
scheduleschedule…”  “…we spend the $5 million in …”  “…we spend the $5 million in five five 
yearsyears or or ten yearsten years or or twenty yearstwenty years…”…”

PaavoPaavo OgrenOgren, Public Works Director, , Public Works Director, 

LOWWP Appeal Hearing, 9/29/90LOWWP Appeal Hearing, 9/29/90

(No specific timeline for meeting the 50 (No specific timeline for meeting the 50 gpcdgpcd target, target, 
or plan for how it will be accurately measured.)or plan for how it will be accurately measured.)
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Condition 6Condition 6

Does not implement a timeDoes not implement a time--specific planspecific plan

for Ag Refor Ag Re--useuse

“… Prior to providing tertiary treated water for “… Prior to providing tertiary treated water for 

agricultural uses the applicant agricultural uses the applicant shall developshall develop a a 

Recycled Water Management Plan for Agricultural Recycled Water Management Plan for Agricultural 
ReRe--useuse……
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Condition 97Condition 97 (Recycled Water Use)(Recycled Water Use)

Does not implement a timeDoes not implement a time--specific planspecific plan

for recycled water usefor recycled water use

Condition 97Condition 97----Disposal of treated effluent shall be reserved for Disposal of treated effluent shall be reserved for 
the following sites/uses in the Los the following sites/uses in the Los OsosOsos Groundwater Basin:Groundwater Basin:

a. a. BrodersonBroderson (not to exceed 448 AFY on an average annual (not to exceed 448 AFY on an average annual 
basis), basis), 

b. Urban reb. Urban re--use within the urban reserve line (as use within the urban reserve line (as identified in the identified in the 
Effluent ReEffluent Re--Use Use and Disposal and Disposal Tech Memo, July 2008), Tech Memo, July 2008), 

c. Agricultural c. Agricultural rere--use overlying the Los use overlying the Los OsosOsos Groundwater Groundwater 
Basin,Basin,

d. Environmental reservations (not less than 10% of the d. Environmental reservations (not less than 10% of the total total 
volume of treated effluent). volume of treated effluent). 
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Condition 97 (cont.)Condition 97 (cont.)

Total agricultural reTotal agricultural re--use shall not be less than 10% of the use shall not be less than 10% of the 
total treated effluent. Disposal shall be total treated effluent. Disposal shall be prioritized to reduce prioritized to reduce 
seawater intrusionseawater intrusion and return/retain water to/in the Los and return/retain water to/in the Los 
OsosOsos groundwater basin. groundwater basin. Highest priority shall be given to Highest priority shall be given to 
replacing potable water usesreplacing potable water uses with tertiary treated effluent with tertiary treated effluent 
consistent with Water Code consistent with Water Code Section 13550Section 13550. . 

No amount of treated effluent may be used to satisfy or No amount of treated effluent may be used to satisfy or 
offset water needs that result from nonoffset water needs that result from non--agricultural agricultural 
development outside the Urban Reserve Line of the development outside the Urban Reserve Line of the 
community of Los community of Los OsosOsos. . 

Attachment 41 Page 16



Other problems with Condition 97Other problems with Condition 97

�� Doesn’t specify the best SWI mitigation Doesn’t specify the best SWI mitigation 
measuresmeasures

Ag exchangeAg exchange——.55 mitigation factor  .55 mitigation factor  

Urban ReuseUrban Reuse——.55.55

BrodersonBroderson leach fieldsleach fields——.22.22

Ag reuseAg reuse——.10.10

�� Limits urban reuse.Limits urban reuse. TM limits urban reuse to a few TM limits urban reuse to a few 
sites (less than 100 AFY); Water Code Section 13550 refers sites (less than 100 AFY); Water Code Section 13550 refers 
to more uses.to more uses.

�� Habitat not prioritized.Habitat not prioritized.

�� Induces growth.Induces growth. No recycled water use should be No recycled water use should be 
used to offset developmentused to offset development——RCS Level III of Severity. RCS Level III of Severity. 
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Substantial Issue #3Substantial Issue #3

Conditions 87, 88, and 101 will Conditions 87, 88, and 101 will 
not protect and maintain not protect and maintain 
environmentally sensitive environmentally sensitive 
habitathabitat
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Impacts on Willow Creek, Impacts on Willow Creek, EtoEto

Lake, Los Lake, Los OsosOsos Valley CreekValley Creek

Appendix DAppendix D--2 of the DEIR2 of the DEIR

“The “The BrodersonBroderson leach fields… leach fields… can not can not 

mitigatemitigate potential impacts potential impacts of reduced of reduced 

……outflowoutflow … … toward Willow Creektoward Willow Creek … … or or 

directly intodirectly into the bay.the bay. … … (p. 41)(p. 41)
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Significant impacts will occur to Willow Creek, Significant impacts will occur to Willow Creek, EtoEto

Lake, Los Lake, Los OsosOsos Valley CreekValley Creek
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About About 400 400 Acre Feet of water will not flow to Acre Feet of water will not flow to 

Willow Creek Drainage and other ESHAWillow Creek Drainage and other ESHA

Table 2 of Appendix DTable 2 of Appendix D--2 of DEIR2 of DEIR——Summary of Local Surface Water FeaturesSummary of Local Surface Water Features

MORRO GROUP, 1990MORRO GROUP, 1990SEVERAL SMALL OUTFLOW SEVERAL SMALL OUTFLOW 

CHANNELS AT APPROX. O.5 GPMCHANNELS AT APPROX. O.5 GPM
NANALOS OSOS CREEK ESTUARYLOS OSOS CREEK ESTUARY

MORRO GROUP, 1990MORRO GROUP, 1990NANANANABAYWOOD MARSHBAYWOOD MARSH

MORRO GROUP, 1990MORRO GROUP, 1990APPROX. 5 GPMAPPROX. 5 GPMNANABAYWOOD MARSHBAYWOOD MARSH

MORRO GROUP, 1990MORRO GROUP, 1990APPROX. 2APPROX. 2--5 GPM OBSERVED5 GPM OBSERVEDNANATHIRD STREET MARSHTHIRD STREET MARSH

MORRO GROUP, 1990MORRO GROUP, 1990NANAEPHEMERALEPHEMERALPECHO ROAD MARSHPECHO ROAD MARSH

MORRO GROUP, 1990MORRO GROUP, 1990NANAEPHEMERALEPHEMERALSWEET SPRING MARSHSWEET SPRING MARSH

MORRO GROUP, 1990MORRO GROUP, 1990FLOWS 292 AFYFLOWS 292 AFYPERENNIALPERENNIALSWEET SPRINGSWEET SPRING

SOURCE YATES & SOURCE YATES & 

WILLIAMS, 2003WILLIAMS, 2003438 AFY438 AFYEPHEMERALEPHEMERALWILLOW CREEK (ETO WILLOW CREEK (ETO 

CREEK) (DISCHARGE CREEK) (DISCHARGE 

FROM PERCHED FROM PERCHED 

AQUIFER) AQUIFER) 

MORRO GROUP, 1990MORRO GROUP, 19901,630 TO 4,110 AFY1,630 TO 4,110 AFYEPHEMERALEPHEMERALLOS OSOS CREEK (AT LOS OSOS LOS OSOS CREEK (AT LOS OSOS 

ROAD BRIDGE)ROAD BRIDGE)

Flow SourceFlow SourceSize or rate of FlowSize or rate of FlowSeasonalitySeasonalitySurface water Surface water 

featurefeature

Attachment 41 Page 22



What happens to Willow CreekWhat happens to Willow Creek

““…outflow…is anticipated to decline …outflow…is anticipated to decline 
by a few hundred feet… There will by a few hundred feet… There will 
be a certain amount of drying be a certain amount of drying 
up…reverting back to up…reverting back to 
predevelopment”predevelopment”

(Spencer Harris, Project (Spencer Harris, Project HydrogeologistHydrogeologist, Planning , Planning 
Commission Hearing, 6/30/09)Commission Hearing, 6/30/09)
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Condition 87 Condition 87 
Implements a “Groundwater Level Monitoring Implements a “Groundwater Level Monitoring 

and Management Program”and Management Program”

May not be feasibleMay not be feasible
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Condition 87Condition 87 Rolls over Condition 20, Rolls over Condition 20, 
but…but…

�� The prior project hadThe prior project had multiple leach fieldsmultiple leach fields

and and harvest wellsharvest wells to assure flows to habitatto assure flows to habitat

�� The LOWWP has The LOWWP has nono multiple leach fieldsmultiple leach fields oror

harvest wellsharvest wells
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Other 
leach 
fields in 
the 
prior 
project

Broderson

Attachment 41 Page 26



Condition 88 Condition 88 
Does not implement actual measuresDoes not implement actual measures

A voluntary program will not supply 
adequate flows to wetlands and creeks

Condition 88 “… the County shall evaluate and, where 
appropriate, assist property owners in the implementation 
of opportunities to re-use existing septic tank effluent 
disposal systems (e.g., leach fields) to filter and percolate 
stormwater runoff.”
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Condition 101Condition 101

33 AFY will not mitigate for about 33 AFY will not mitigate for about 
400 AFY of reduced flows400 AFY of reduced flows

Condition 101--“The applicant shall utilize the existing 
Bayridge leach field…to dispose of approximately 33 acre 
feet per year of treated effluent … The applicant shall 
consult with the (LOCSD) …to ensure all …concerns are 
addressed.”
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A finding of substantial issue allows the A finding of substantial issue allows the 

Commission (with the help of stakeholders) to Commission (with the help of stakeholders) to 

ensure the LOWWP protects and preserves ensure the LOWWP protects and preserves 

irreplaceable coastal resources.irreplaceable coastal resources.
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Other problems with Other problems with BrodersonBroderson

Leach FieldsLeach Fields

�� Destroys habitat.Destroys habitat.

�� Costly and energy intensive.Costly and energy intensive.

�� Likely to be abandoned in the future. Likely to be abandoned in the future. (It is (It is 

really a recharge strategy and permitting will get more really a recharge strategy and permitting will get more 

strict.)strict.)

�� Could lead to over pumping of upper Could lead to over pumping of upper 

aquifer.  aquifer.  (Upper aquifer only “relatively stable.”)(Upper aquifer only “relatively stable.”)

�� Over reliance on Over reliance on BrodersonBroderson means use of means use of 

less effective strategies for stopping SWI.less effective strategies for stopping SWI.
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Los Los OsosOsos Creek is designated steelhead habitatCreek is designated steelhead habitat
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►► , p. 41, p. 41
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Stanford Report,  May 20, 2010  

Stanford scientists confirm that polluted groundwater flows from coastal septic systems to 
the sea http://www.stanford.edu/group/knowledgebase/cgi-bin/2010/09/10/from-septic-
system-to-the-sea-tracking-groundwater-pollution 

Stanford University researchers have tracked a plume of polluted groundwater from a septic system to 
one of California's top recreational beaches. The results may be an important step in improving coastal 
wastewater management in the United States. 

Courtesy of Nick de Sieyes 

  BY DANIEL STRAIN 

 

Faulty septic systems have long been blamed for polluting some of California's most popular beaches. 
Yet few scientific studies have established a direct link between septic systems and coastal 
contamination. 

Now, in the first study of its kind, Stanford University researchers have tracked a plume of polluted 
groundwater from a septic system to one of Northern California's top recreational beaches. The 
researchers say their findings could be an important step toward improving wastewater management in 
coastal communities throughout the United States. 

"The flow of groundwater directly to the ocean is very hard to measure," said Alexandria Boehm, 
associate professor of civil and environmental engineering at Stanford. "We hope that this work will 
raise awareness of the importance of groundwater as a source of pollution, and that coastal 
communities will look at this source when considering conservation efforts." 

Since 2008, Boehm and her Stanford colleagues have been studying the flow of groundwater from a 
large septic system at Stinson Beach, a favorite destination of swimmers and surfers about 20 miles 
north of San Francisco that's managed by the National Park Service. The study is supported by an 
Environmental Venture Projects grant from Stanford's Woods Institute for the Environment. 

Stinson Beach is relatively clean compared with other California coastal sites, such as Malibu and Rincon 
Beach, where high levels of bacterial contamination have been blamed on failing septic systems. Efforts 
in these communities to make the costly switch to sewer-based plumbing have proved contentious. 
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At Stinson Beach, the Stanford team has worked closely with local and federal agencies to educate the 
public on the pros and cons of septic systems and develop a consensus on how to improve groundwater 
quality. 

Groundwater pollution 

In septic systems, wastewater drains from toilets and sinks into an underground tank, then through 
porous pipes in a leach field, where surrounding sand filters out bacteria and other pathogens. Microbes 
in the dirt break down organic and inorganic wastes, such as nitrogen.   

"In conventional septic systems, wastewater treatment tends to be inefficient for certain contaminants," 
said Nick de Sieyes, an engineering graduate student working with Boehm. "As a result, untreated 
sewage can end up polluting nearby groundwater." 

Prior to this study, scientists had never observed in detail a plume of contaminated groundwater flowing 
from a septic system to the sea. To track groundwater pollution at Stinson Beach, the research team 
obtained a permit from the National Park Service to install a network of 120 monitoring wells near a 
large septic system close to a beach parking lot that collects wastewater from nearby homes and public 
toilets. 

The wells were placed in parallel rows on the beach separating the septic system from the ocean – a 
distance of several hundred yards. This network of wells allowed researchers to collect groundwater 
samples and assess the degree of contamination flowing from the septic system through the beach and 
out to sea. 

Mixed results 

The results were encouraging in one respect, de Sieyes said. Tests revealed low concentrations of fecal 
indicator bacteria – microbes that are used by health officials to evaluate water quality for beach 
closures. 

"The septic system appeared to be treating fecal indicator bacteria to a relatively high degree, so the 
chance of triggering a water-quality advisory in the surf zone during our study was low," he said. 

Although few microbes made it out of the leach field alive, the scientists discovered a plume of nitrogen-
enriched groundwater flowing through the sand toward the ocean. Studies have shown that excess 
nitrogen can cause harmful blooms of phytoplankton and other algae that choke off oxygen in coastal 
waters. 

In previous experiments at Stinson Beach, Boehm and her colleagues recorded a spike in phytoplankton 
following a period of nitrogen-rich groundwater discharge. And in subsequent laboratory experiments, 
Stinson Beach groundwater proved to be a good meal for algae.   
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"In the lab, we induced small phytoplankton blooms in ocean water by adding just a little bit of fresh 
groundwater from this site," de Sieyes explained. "In communities like Stinson Beach, whatever doesn't 
get treated in the beach is ultimately going to flow into the ocean." 

 

Fixing the plumbing 

Many California communities have switched to conventional sewer systems as an alternative for treating 
wastewater. But septic-to-sewer conversions are pricey and encourage development, Boehm said. 
Wastewater plants are also energy hogs, de Sieyes added. 

"Because septic systems rely on naturally occurring bacteria in the ground to do the cleaning, they're 
much more energy efficient," he said. 

But septic system technology hasn't evolved much since the 1950s, Boehm added, so new systems may 
have to be designed to treat wastewater to a higher degree before it is discharged to a leach field. 

"If there was a better, cheaper, more efficient onsite treatment technology, I'm sure the Stinson Beach 
community would be interested in it," de Sieyes said. 

The research team has presented its findings to the National Park Service and at public meetings, and it 
has worked closely with the Stinson Beach County Water District. Even before the study began, the 
water district had taken big steps to green its shores, de Sieyes said, by establishing eco-friendly rules 
for installing new septic systems, including restrictions on how close to shore they can be built. 

"The local water district and the community as a whole deserve a great deal of credit for tackling this 
issue head on," he said. 

"Our results will provide valuable insight into the fate and transport of contaminants from septic 
systems along the California coastline and elsewhere," Boehm said. "Predicting where, when and what 
magnitude of environmental pollution can be expected will help guide regulators in deciding which 
coastal settings are appropriate for septic systems." 

Other Stanford collaborators on the Environmental Venture Projects grant are law Professor Deborah 
Sivas and Woods Institute Senior Fellows Scott Fendorf, professor of environmental Earth system 
science, and Rosemary Knight, professor of geophysics. 

 

Daniel Strain is a science-writing intern at the Woods Institute for the Environment at Stanford 
University. 
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Daily news email 

Related Information 

Boehm Research Group  

Woods Institute for the Environment  

Golden Gate National Parks Conservancy  

Media Contact 

Mark Shwartz, Woods Institute for the Environment: (650) 723-9296, mshwartz@stanford.edu 

 

Recent Headlines 

Emergency Management leads campus-wide evacuation drill Oct. 7 

Anglers and Stanford scientists join to track marlin swimming unusual migration routes across the 
equator 

Slideshow: New Student Orientation 2010 

Memorial service set for Professor Emeritus Milton Van Dyke 

Matthew Tiews to lead arts programs at Stanford 

More headlines » 

Popular Stories 

Stanford researchers' analysis: Scientific expertise lacking among climate change 'doubters'  

Machinists restoring White Memorial Fountain, aka The Claw, develop an affinity for the campus icon 

Stephen Schneider, a leading climate expert, dead at 65 

Stanford engineers use rocket science to make wastewater treatment sustainable 

Stanford engineers' new solar energy conversion process could revamp solar power production 

More stories » 

Stanford in the News 

Wired 9.16.10  
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Ancient jigsaw puzzle: Shattered Roman artifact bedevils experts 

Wall Street Journal 9.16.10  

Breyer makes case for justices' adherence to Constitution 

AP vis Forbes 9.15.10  

NYC to try banning smoking in parks and beaches 

BBC News 9.13.10  

Sensitive touch for 'robot skin' 

VentureBeat via New York Times 9.10.10  

Stanford student creates YouTube Instant, gets job offer from YouTube CEO 

More news » 
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