
Missouri Clean Water Commission Meeting 
Department of Natural Resources 

Lewis and Clark State Office Building 
LaCharrettelNightingale Creek Conference Rooms 

110 1 Riverside Drive 
Jefferson City, Missouri 

January 12,2011 

10 CSR 20-8.110 Engineering - Reports, Plans and Specifications 
Regulation Public Hearing 

Issue: Public Hearing on the Proposed Amendment to 10 CSR 20-8.110, Engineering -
Reports, Plans and Specifications regulation. 

Background: In July 2008, Department staff convened a stakeholders group to review 
and amend the Engineering Reports, Plans and Specifications regulation. It was 
proposed and accepted that the Chapter 8 Design Standards rules would be based upon 
the 2004 version ofthe "Recommended Standards for Wastewater Facilities" developed 
by the Wastewater Committee of the Great Lakes-Upper Mississippi River Board of State 
and Provincial Public Health and Environmental Managers (commonly referred to as the 
10 States Standards). Missouri is a contributing state to this nationally recognized 
standard. A draft amendment was completed inthe summer of2009. The Commission 
signed a Finding of Necessity for Rulemaking on March 3, 2010. 

The Regulatory Impact Report (RIR) was on public notice from May 17,2010 through 
July 16, 2010. The Department received one comment from the Department of Health 
and Senior Services. This comment did not influence the proposed rulemaking. 

On October 15, 2010, the Proposed Amendment to 10 CSR 20-8.110, Engineering -
Reports, Plans and Specifications, was placed on public notice. The public comment 
period is from October 15,2010, date of publication in the Missouri Register, through 
January 19,2011. 

Recommended Action: No action is requested. This is an opportunity for staff, and the 
public, to present and comment on the proposed amendment to 10 CSR 20-8.110, 
Engineering - Reports, Plans and Specifications. 

Suggested Motion Language: None, hearing only. 

List of Attachments: 
• Proposed rulemaking for 10 CSR 20-8.110, as published in the Missouri 

Register on October 15, 2010 
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(B) Articles listed in section (3) originating in an area not known 
to have Thousand Cankers Disease but transiting through an area 
known to have Thousand Cankers Disease will be considered to be 
regulated articles; and 

(C) Regulated articles to be used for research purposes, at the dis
cretion of the state entomologist, may move under a compliance 
agreement between the state entomologist and the Missouri recipient. 
At minimum, the compliance agreement shall require inspection of 
the regulated articles at the point of origin, a state phytosanitary cer
tificate issued by the state plant regulatory official in the state of ori
gin, and at least twenty-four (24) hours pre-shipment notification. 

(6) Regulated articles transported in violation of this quarantine may 
be destroyed, or returned to the point of origin, at the discretion of 
the state entomologist. Common carriers or other carriers, persons, 
firms, or corporations who transport or move regulated articles in 
violation of this quarantine and these rules will be subject to the 
penalties named in section 263.180, RSMo, of the Missouri Plant 
Law. 

(7) These rules are distinct from, and in addition to, any federal 
statute, regulation, or quarantine order addressing the interstate 
movement of articles from the known infested areas. 

AUTHORiTY: sections 263.040, 263.050, and 263.180, RSMo 2000. 
Emergency rule filed April 2, 2010, effective April 12, 2010, expires 
Jan. 19, 2011. Original rule filed Sept. 24, 2010. 

PUBLIC COST: This proposed rule will not cost state agencies or 
political subdivisions more than five hundred dollars ($500) in the 
aggregate. 

PRNATE COST: This proposed rule will not cost private entities 
more than five hundred dollars ($500) in the aggregate. 

NOTICE TO SUBMIT COMMENTS: Anyone may file a statement in 
support of or in opposition to this proposed rule with the Missouri 
Department of Agriculture, PO Box 630, Jefferson City, MO 65102. 
To be considered, comments must be received within thirty (30) days 
after publication of this notice in the Missouri Register. No public 
hearing is scheduled. 

Title lO-DEPARTMENT OF NATURAL RESOURCES 
Division 20-CIean Water Commission 

Chapter 8-Design Guides 

PROPOSED AMENDMENT 

10 CSR 20-8.110 Engineering-Reports, Plans, and Specifications. 
The Missouri Depamnent of Natural Resources (depamnent) is 
amending the purpose statement, sections (I), (6), (7), and (8), and 
subsection (4)(B); adding a new subsection (l)(A), sections (2), (3), 
(4), and (5), and Figure I; and deleting the editor's note, sections 
(2), (3), (5), and (9), and subsection (4)(A) of the rule in the Code 
of State Regulations. 

PURPOSE: This amendment will update the rule to current industry 
practices. Providing specific and clear requirements for engineering 
reports, facility plans, plans, and specifications will increase under
standing and efficiency of submitted and reviewed construction per
mit applications. 

PURPOSE: The following criteria have been prepared as a guide for 
tile preparation of engineering reports or facility plans and detail 
plans and specifications. This rule is to be used with rules 10 CSR 
20-8.120[-Jthrough 10 CSR 20-8.220 for the planning and design 

of the complete treatment facility. This rule reflects the minimum 
requirements of the Missouri Clean Water Commission [asJ in 
regard[sJ to adequacy of design, submission of plans, approval of 
plans, and approval of completed [sewage worksJ wastewater 
treatment facilities. It is not reasonable or practical to include all 
aspects of design in these stando.rds. The design engineer should 
obtain appropriate reference materials which include but are not 
limited to: copies of all ASTM International standards, design 
manuals such as Water Environment Federation's Manuals of 
Practice (MOPs), and other sewer and wastewater treatment design 
manuals that are considered as containing principles of accepted 
engineering practice. Deviation from these minimum requirements 
will be allowed where sufficient documentation is presented to justi
fy the deviation. These criteria are taken largely from the 2004 edi
tion of the Great Lakes-Upper Mississippi River Board of State 
[Sanitary EngineersJ and Provincial Public Health and 
Environmental Managers Recommended Standards for [Sewage 
WorksJ libstewater Facilities and are based on the best information 
presently available. These criteria were originally filed as 10 CSR 
20-8.030. It is anticipated that they will be subject to review and 
revision periodically as additional information and methods appear. 
[Addenda or supplements to this publication will be fur
nished to consulting engineers and city engineers. If others 
desire to receive addenda or supplements, please advise the 
Clean Water Commission so that names can be added to the 
mailing list./ 

(1) Definitions. Definitions as set forth in the Clean Water Law and 
10 CSR 20-2.010 shall apply to those terms when used in this rule, . 
unless the context clearly requires otherwise. Where the terms 
"shall" and "must" are used, they are to mean a mandatory require
ment insofar as approval by the [agencyJ Missouri Department of 
Natural Resources (department) is concerned, unless justification 
is presented for deviation from the requirements. Other terms, such 
as "should," "recommend," "preferred," and the like, indicate 
[discretionary requirements on the part of the agency and 
deviations are subject to individual considerationJ the prefer
ence of the department for consideration by the design engineer. 

(A) Deviations. Deviations from these rules may be approved 
by the department when engineering justification satisfactory to 
the department is provided. Justification must substantially 
demonstrate in writing and through calculations that a varia
tion(s) from the design rules will result in either at least equiva
lent or improved effectiveness. Deviations are subject to case.-by
case review with individual project consideration. 

[(2) Exceptions. This rule shall not apply to facilities 
designed for twenty-two thousand five hundred (22,500) 
gallons (85.4 m 3) per day or less (see 10 CSR 20-8.020 for 
the requirements for those facilities).] 

(2) Applicability. This rule shall apply to all facilities with a 
design flow of one hundred thonsand (100,000) gallons (378.5 m3) 

per day or greater. This rule shall also apply to all facilities with 
a design flow of twenty-two thousand five hundred (22,500) gal
lons (85.2 m3) per day or greater until such time as 10 CSR 20-
8.020 is amended. 

[(3) Engineering services are performed in three (3) steps
engineering report or facilities plan; preparation of construc
tion plans, specifications and contractual documents; and 
construction compliance, inspection, administration and 
acceptance. These services are generally performed qy engi
neering firms in private practice but may be executed by 
municipal, state or federal agencies. A II reports, plans and 
specifications should be submitted at least sixty (60) days 
prior to the date upon which action by the agency is desired, 
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or in accordance with NPDES or other schedules. The docu
ments, at the appropriate times, should be submitted for for
mal approval and should include the engineer's report (facil
ities plan) and design drawings and specifications. For non
grant projects which are unusual or complex, it is suggested 
that the engineer meet with the appropriate regional office 
to discuss the project and that preliminary reports be sub
mitted for review prior to the preparation of final plans and 
specifications. These documents are used by the owner in 
programming future action, by the agency to evaluate prob
able compliance with statutes and regulations, by bond 
attorneys and investment houses to develop and evaluate 
financing and by the news media. Preliminary reports and 
plans shall broadly describe existing problems; consider 
methods for alternate solutions including site and/or route 
selection; estimate capital and annual costs; and outline 
steps for further project implementation, including financing 
and approval by regulatory agencies. No approval for con
struction can be issued until final, detailed plans and speci
fications have been submitted to the agency and found to be 
satisfactory.] 

(3) General. 
(A) Engineering Services. Engineering services are performed 

in three (3) steps-
I. Engineering report or facility plan; 
2. Preparation of construction plans and specifications; and 
3. Contractual documents, construction compliance, inspec

tion, administration, and acceptance. 
(8) 10 CSR 20-8.110 Engineering-Reports, Plans, and 

Specifications covers the items in paragraphs (3)(A)I. and 2. 
above. 

(C) All reports, plans, and specifications must be submitted at 
least one hundred eighty (180) calendar days prior to the date 
upon which action by the department is desired, or in accordance 
with a National Pollutant Discharge Elimination System 
(NPDES) permit or other departmental schedules. The. docu
ments, at the appropriate times, must be submitted for formal 
approval and should include the engineer's report or facility 
plan, design drawings, and specifications. Engineering reports or 
facility plans must be approved by the department prior to the 
submittal of the design drawing'S, specifications, and the appro
priate permit applications and fees. For projects involving both 
collection systems and wastewater treatment facilities, the infor
mation required in subsection (4)(8) must be included in the 
facility plan. These documents are used by the owner in pro
gramming future action, by the department to evalnate probable 
compliance with statutes and regulations, and by bond attorneys 
and investment houses to develop and evaluate fmancing. 
Engineering reports and facility plans should broadly describe 
existing problems; consider methods for alternate solutions 
including site andlor route selection; estimate capital and annu
al costs; and outline steps for further project implementation, 
including fmancing and approval by the department and other 
agencies. No approval for construction can be issued until fmal 
detailed plans and specifications with the design engineer's 
imprint of hislher registration seal with the date and engineer's 
signature affIXed have been submitted and found to be satisfac
tory by the department. 

(D) Engineering reports and facility plans shall include a state
ment identifying the continning authority, a contact person for 
the authority, and the continning authority phone number and 
address, along with the design engineer's imprint of hislher reg
istration seal with the date and engineer's signature affIXed to the 
document. 

[(4) Engineering Report or Facility Plan. For construction 
grant projects the federal regulations describe requirements 

for the facility plan which must be met. The engineering 
report, for nongrant projects, assembles basic information; 
presents design criteria and assumptions; examines alternate 
projects with preliminary layouts and cost estimates; 
describes financing methods giving anticipated charges for 
users; reviews organizational and staffing requirements; 
offers a conclusion with a proposed project for client con
sideration; and outlines official actions and procedures to 
implement the project. The concept, including process 
description and sizing, factual data and controlling assump
tions and considerations for the functional planning of sew
erage facilities are presented for each process unit and for 
the whole system. These data form the continuing technical 
basis for detail design and preparation of construction plans 
and specifications. Architectural, structural, mechanical and 
electrical designs are usually excluded. Sketches may be 
desirable to aid in presentation of a project. Outline specifi
cations of process units, special equipment, etc., are occa
sionally included. 

(A) Format for Content and Presentation. It is urged that 
the following paragraphs be utilized as a guideline for con
tent and presentation of the project engineering report to the 
agency for review and approval. 

1. Title. The wastewater facilities report-collection, 
conveyance, processing and discharge of wastewater. 

2. Letter of transmittal. A one (1) page letter typed on 
the firm's letterhead and bound into report should include 
submission of report to the client, statement of feasibility of 
recommended project, acknowledgment to those giving 
assistance and reference to project as outgrowth of 
approved area-wide wastewater management plans. 

3. Title page. Title of project; municipality, county or 
other sponsoring agency; names of officials, managers, 
superintendents; name and address of firm preparing report; 
seal and signature of the professional engineer in charge of 
project. . 

4. Table of contents. (Number all pages; cross-reference 
by page number.) Section heading, chapter heading and sub
headings; maps; graphs; illustrations, exhibits; diagrams; 
appendices. 

5. Summary. Highlight, very briefly, what was found 
from the study. 

A. Findings. Population-present, design (when), ulti
mate; land use and zoning-portion per residential, commer
cial, industrial, greenbelt, etc.; wastewater characteristics 
and concentrations-portions of total hydraulic, organic and 
solids loading attributed to residential, commercial and 
industrial fractions; collection system projects-immediate 
needs to implement recommended project, deferred needs to 
complete recommended project and pump stations, force 
mains, appurtenances, etc.; selected process and site-char
acteristics of process expected for effluent quality and 
description of site, environmental assessment of selected 
process; receiving waters-existing water quality and quan
tity, classifications and downstream water uses and impact 
of project on receiving water; proposed project-total pro
ject costs, total annual expense requirements for debt ser
vice; operation, personnel and operation and nonpersonnel; 
finances-indicate financing requirements and typical annu
al charges; organization-administrative control necessary to 
implement project, carry through to completion, operate and 
maintain wastewater facility and system; and changes-alert 
client to situations that could alter recommended project. 

B. Conclusions. Project(s) recommended to client for 
immediate construction, suggested financing program and 
other. 

C. Recommendations. Summarized, step-by-step 
actions, for client to follow to implement conclusions-offi
cial acceptance of report; adoption of recommended project; 
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submission of report to agency for review and approval; 
authorization of engineering services for approved project 
(construction plans, specifications, contract documents, 
etc.); legal services; enabling ordinances, resolutions, etc., 
required; adoption of sewer-use ordinance; adoption of oper
ating rules; financing program requirements; organization 
and administration (structure, personnel, employment, etc.); 
time schedules-implementation, construction, completion 
dates, reflecting applicable hearings, stipulations, abatement 
orders. 

6. Introduction. Purpose-reasons for report and cir
cumstances leading up to report; scope-coordination of 
recommended project with approved comprehensive master 
plan and guideline for developing the report. 

7. Existing conditions and projections. 
A. Planning period. Total period of time for which pro

gram is to be studied. 
B. Land use. Existing area, expansion, annexation, 

intermunicipal service, ultimate planning area; drainage 
basin, portion covered; and residential, commercial and 
industrial land use, zoning, population densities, industrial 
types and concentrations. 

C. Demographic and economic data. Population 
growth, trends, increase during design of life of facility 
(graph); assessed valuation, tax structure, tax rates, portions 
for residential, commercial, industrial property; employment, 
from within and outside service area; transportation sys
tems, effect on commuter influx, exempt property (schools, 
col/eges, churches, foundations, governmental agencies, 
etc.) and effect on project; and costs of present water and 
wastewater services. 

D, General. Topography, general geology and effect on 
project; and meteorology, precipitation, runoff, flooding, etc. 
and effect on project. 

£ Forecasts of flow and waste loads. Water con
sumption (total, unit, industrial); wastewater flow pattern, 
peaks, total design flow; physical, chemical and biological 
characteristics and concentrations; residential, commercial, 
industrial, infiltration/inflow fractions, considering organic, 
solids, toxic, aggressive, etc. substances; tabulate each frac
tion separately and summarize. 

F. Local regulations. Existing ordinances and rules 
including defects and deficiencies, etc.; recommended 
amendments, revisions or cancellation and replacement; 
sewer-use ordinance (toxic, aggressive, volatile, etc. sub
stances) surcharge based on volumes and concentration for 
industrial wastewaters; existing contracts and agreements 
(intermunicipal, etc.); and enforcement provisions including 
inspection, sampling, detection, penalties, etc. 

8. Existing facilities evaluation. 
A. Existing collection system. Inventory of existing 

sewers; isolation from water supply wells; adequacy to meet 
project needs (structural condition, hydraulic capacity tabu
lation); gauging and infiltration/inflow analysis; overflows 
and required maintenanCe, repairs, improvements and meth
ods for control; outline repair, replacement and storm-water 
separation requirements; evaluation of costs for treating infil
tration/inflow versus cost for rehabilitation of system; estab
lish renovation priorities, if selected; present recommended 
annual program to renovate sewers; and indicate required 
annual expenditure. 

B. Existing treatment plant site. Area for expansion, 
terrain, subsurface conditions; isolation from habitation; iso
lation from water supply structures; enclosures of units, 
odor control, landscaping, etc.; and flooding {predict eleva
tion of twenty-five (25) and one hundred (100)-year flood 
stage). 

C. Existing facilities. Tabulate capacities and adequa-

cy of units (wastewater treatment, sludge processing and 
sludge disposal); relationship and/or applicability to pro
posed project; age and condition; adaptability to different 
usages; structures to be retained, modified or demolished; 
and outfall. 

D. Existing wastewater characteristics. Water con
sumption from records (total, unit, industria!); wastewater 
flow pattern, peaks, total design flow (verify accuracy of 
installed metering equipment); physical, chemical and bio
logical characteristics and concentrations; residential, com
mercial, industrial, infiltration/inflow fractions, considering 
organic solids, toxic, aggressive, etc. substances; tabulate 
each fraction separately and summarize. 

£ Evaluation of unsewered communities. Types of 
existing residential systems and their construction of defi
cienCies, operational problems and number of residents 
served. 

9. Basic project development. 
A. Proposed collection system. Inventory of proposed 

additions, isolation from water supply wel/s, reservoirs, facil
ities, etc.; area of service; unusual construction problems; 
utility interruption and traffic interference; restoration of 
pavements, lawns, etc. 

B. Design wastewater characteristics. Character of 
wastewater necessary to insure amenability to process 
selected; need to pretreat industrial wastewater before dis
charge to sewers; portion of residential, commercial, indus
trial wastewater fractions to comprise projected growth. 

C. Receiving water considerations. Upstream waste
water discharges; receiving water base flow; characteristics 
(concentrations) of receiving waters; downstream" water 
uses including water supply, recreation, agricultural, indus
trial, etc.; impact of proposed discharge on receiving waters; 
tabulation of plant performance versus receiving water 
requirements; listing of effluent characteristics; and correla
tion of plant performance versus receiving water require
ments. A determination from the Department of Natural 
Resources, Division of Geology and Land Survey, of whether 
the receiving stream is losing or gaining shall be included in 
the engineering report (facility plan). 

D. Effluent limitations. Allowable concentration of pol
lutants in the effluent based on 10 CSR 20-7.015 Effluent 
Regulations. 

£ Treatment plant site requirements. Compare advan
tages and disadvantages relative to cost, hydraulic require
ments, flood control, accessibility, enclosure of units, odor 
control, landscaping, etc. and isolation with respect to 
potential nuisances and protection of water supply facilities. 

F. Alternatives. Consider such items as regional solu
tions, optimum operation of existing facilities, flow and 
waste reduction, location of facilities, phased construction, 
necessary flexibility and reliability, sludge disposal, alterna
tive treatment sites, altemative collection and treatment 
processes and institutional arrangements. 

G. Alternative process and sites. Describe and delin
eate (line diagrams); preliminary design for cost estimates; 
estimates of total project cost (dated, keyed to construction 
cost index, escalated, etc.); advantages and disadvantages 
of each; individual differences, requirements, limitations; 
characteristics of process output; comparison of process 
performances; environmental assessment of each (including 
both primary and secondary impacts); operation and mainte
nance expense and energy requirements; and annual 
expense requirements (tabulation of annual operation, main
tenance, personnel, debt obligation for each alternate). 

H. Selected process and site. Identify and justify 
process and site selected; adaptability to meet initial and 
future needs; environmental assessment; outfall location; 
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and describe immediate and deferred construction. 
I. Project financing. Review applicable, financing 

methods; effect of state and federal assistance; assessment 
(a combination of methods should most probably be; applied 
to distribute cost and expenses as equitably as possible in 
relation to benefit received) by valuation, front foot, area unit 
or other benefit; charges (a combination of methods should 
most probably be applied to distribute cost and expenses as 
equitably as possible in relation to benefit received) by con
nection, occupancy, readiness-to-serve, water consumption, 
industrial wastewater discharge, etc.; existing debt service 
requirements; bond retirement schedule; tabulate all expens
es; show how representative properties and users are to be 
affected; and show anticipated typical annual charge to user 
and nonuser. 

J. Legal and other considerations. Needed enabling 
legislation, ordinances, rules; statutory requirements and lim
itations, contractual considerations for intermunicipal coop
eration; and public information and education./ 
(4) Engineering Report or Facility Plan. 

(A) General. 
l. The engineering report or facility plan identifies and eval

uates wastewater related problems; assembles basic information; 
presents criteria and assumptions; examines alternate projects, 
with preliminary layouts and cost estimates; describes financing 
methods; sets forth anticipated charges for users; reviews organi
zational and stafrmg requirements; offers a conclusion with a 
proposed project for client consideration; and outlines official 
actions and procedures to implement the project. The planning 
document must include sufficient detail to demonstrate that the 
proposed project meets applicable criteria. 

2. The overall plan, including process description and sizing, 
factual data, and controlUng assumptions and considerations for 
the fnnctional planning of wastewater facilities, is presented for 
each process unit and for the whole system. These data form the 
continuing technical basis for the detailed design and preparation 
of construction plans and specifications. 

3. Architectural, structural, mechanical, and electrical 
designs are usually excluded. Sketches may be desirable to aid in 
presentation of a project. Outline specifications of process units, 
special equipment, etc., are occasioually included. 

4. Engineering reports must be completed for projects 
involving gravity sewers, pressure sewer systems, wastewater 
pumping stations, and force mains. Facility plans must be com
pleted for projects involving wastewater treatment facility pro
jects and projects receiving fnnding through the grant and loan 
programs under 10 CSR 20-4. 

A. Unless required by the department, an engineering 
report will not have to be submitted for projects limited to ouly 
eight-inch (8") (20 cm) gravity sewer extensions. 

(B) Engineering Reports. Engineering reports shall contain 
the following information and other pertinent information as 
required by the department: 

l. Problem defmed. Description of the existing system must 
include an evaluation of the conditions and problems needing 
correction; 

2. Flow loads. The existing and design average and peak 
flows and waste load must be established. The basis of the pro
jection of initial and fnture flows and waste load must be includ
ed and must reflect tbe existing, or initial service area, and the 
anticipated future service area. Flow loading information and 
data needed for new facilities are included in paragraph (4)(C)4. 
of this rule; 

3. Impact on existing wastewater facilities. The impact of 
the proposed project on all existing wastewater facilities, includ
ing gravity sewers, pump stations, and treatment facilities, must 
be evaluated. Refer to 10 CSR 20-8.120 and 10 CSR 20-8.130; 

4. Project description. A written description of the project 

is required; 
5. Drawings. Drawings or sketches identifying the site of the 

project and anticipated location and alignment of proposed facil
ities are required; 

6. Technical information and design criteria. All tecbnical 
and design information used to design the collection system(s), 
pump station(s), etc., must be provided either in the engineering 
report or in the summary of design and shall include, at a mini
mum, design tabulation flow, size, and velocities; all pump sta
tion calculations including energy requirements; special appurte
nancesjstream crossings; and system map (report size). Outline 
nnusual specifications, construction materials, and construction 
methods; maps, photographs, and diagrams; and other support
ing data needed to describe the system. If an engineering report 
is not required, this information must be included in the sum
mary of design. Refer to 10 CSR 20-8.110(5); 

7. Site information. Project site information should include 
topography, soils, geologic conditions, depth to bedrock, gronnd
water level, floodway or floodplain considerations, distance to 
water supply structures, roads, residences, and other pertinent 
site information; and 

8. It is preferred tbat any request for a deviation from 10 
CSR 20-8 be addressed along with the engineering justifications 
in the engineering report. Otherwise, all requests for deviations 
from 10 CSR 20-8.120 and 10 CSR 20-8.130 must accompany the 
plans and specifications. 

(C) Facility Plans. Facility plans shall contain the following and 
other pertinent information as required by the department: 

1. Problem evaluation and existing facility review-
A. Descriptions of existing system, including condition 

and evaluation of problems needing correction; and 
B. Summary of existing and previous local and regional 

wastewater facility and related planning documents, if applica
ble; 

2. Planning and service area. Drawings identifying the plan
ning area, tbe existing and potential future service area, the site 
of the project, and anticipated location and alignment of pro
posed facilities are required; 

3. Population projection and planning period. Present and 
predicted population shall be based on a twenty (20)-year plan
ning period. Phased construction of wastewater facilities shall be 
considered in rapid growth areas. Sewers and other facilities with 
a design life in excess of twenty (20) years shall be designed for 
the extended period; 

4. Hydraulic capacity. 
A. Flow defmitions and identification. The following flows 

for the design year sball be identified and used as a basis for 
design for sewers, pump stations, wastewater treatment facilities, 
treatment nnits, and other wastewater handling facilities. Where 
any of the terms defined in this section are used in these design 
standards, the definition contained in this section applies. 

(I) Design average flow-The design average flow is the 
average of the daily volumes to be received for a continuons 
twelve (12)-month period expressed as a volume per unit time. 
However, the design average flow for facilities having critical sea
sonal high hydraulic loading periods (e.g., recreational areas, 
campuses, and industrial facilities) shall be based on the daily 
average flow during the seasonal period. 

(II) Design maximum daily flow-The design maximum 
daily flow is the largest volume of flow to be received during a 
continuous twenty-four (24)-hour period expressed as a volume 
per unit time. 

(1m Design peak bourly flow-Tbe design peak honrly 
flow is the largest volume of flow to be received during a one (1)
hour period expressed as a volume per unit time. 

(IV) Design peak instantaneous flow-The design peak 
instantaneous flow is the instantaneous maximum flow rate to'be 
received. 
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B. Hydraulic capacity for existing collection and treatment 
systems. 

(I) Projections shall be made from actual flow data to 
the extent possible. 

(II) The probable degree of accuracy of data and pro
jections shall be evaluated. This reliability estimation shall 
include an evaluation of the accuracy of existing data, based on 
no less than one (1) year of data, as well as an evaluation of the 
reliability of estimates of flow reduction anticipated due to infil
tration/inflow (III) reduction or flow increases due to elimination 
of sewer overflows and backups. 

(III) Critical data and methodology used shall be 
included. Graphical displays of critical peak wet weather flow 
data (refer to parts (4)(C)4.A.(II), (III), and (IV) of this rule) 
shall be included for a sustained wet weather flow period of sig
nificance to the project. 

C. Hydraulic capacity for new collection and treatment 
systems. 

(I) The sizing of wastewater facilities receiving flows 
from new wastewater collection systems shall be based on an 
average daily flow of one hundred (100) gallons (0.38 m3) per 
capita per day plus wastewater flow from industrial facilities and 
major institutional and commercial facilities unless water use 
data or other justification upon which to better estimate flow is 
provided. 

(II) The one hundred (100) gallons (0.38 m3) per capita 
per day figure shall be used, which, in conjunction with a peak
ing factor from the following Figure 1, included herein, is intend
ed to cover normal infiltration for systems built with modern con
struction techniques. Refer to 10 CSR 20-8.120. 
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(Ill) If the new collection system is to serve existing 
development tbe likelihood of infiltration/inflow (Ill) contribu
tions from existing service lines and non-wastewater connections 
to those services lines shall be ewluated and waste\\'llter facilities 
designed accordingly. 

D. Combined sewer interceptors. In addition to the above 
requirements, interceptors for combined sewers shall have capac
ity to receive sufficient quantity of combined waste\\'llter for 
transport to treatment facilities to ensure attainment of the 
appropriate \\'lIter quality standards; 

5. Organic capacity. 
A. Organic load defmitions and identification. The fol

lowing organic loads for the design year shaH be identified and 
used as a basis for design of waste\\'llter treatment facilities. 
Where any of the terms defmed in this section are used in these 
design standards, tbe defmition contained in this section applies. 

(I) Biochemical Oxygen Demand-The five (5)-day 
Biochemical Oxygen Demand (BODs) is defmed as tbe amount of 
oxygen required to stabilize biodegradable organic matter under 
aerobic conditions within a five (5)-day period. 

(a) Total five (5)-day Biochemical Oxygen Demand 
(TBODs) is equivalent to BODs and is sometimes used in order 
to differentiate carbonaceous plus nitrogenous oxygen demand 
from strictly carbonaceous oxygen demand. 

(b) The carbonaceous five (5)-day Biochemical 
Oxygen Demand (CBODs) is defmed as BODs less the nitroge-
nous oxygen demand of the waste\\'llter. 

(II) Design average BODs-The design average BODs is 
generally tbe average of the organic load received for a continu
ous twelve (12)-month period for the design year expressed as 
weight per day. However, the design average BODs for facilities 
having critical seasonal high loading periods (e.g., recreational 
areas, campuses, and industrial facilities) sball be based on the 
daily average BODs during the seasonal period. 

(III) Design maximum day BODs-The design maxi
mum day BODs is the largest amount of organic load to be 
received during a continuous twenty-four (24)-bour period 
expressed as weight per day. 

(IV) Design peak hourly BODs-The design peak 
hourly BODs is the largest amount of organic load to be received 
during a one (I)-hour period expressed as weight per day. 

B. Design of organic capacity of wastewater treatment 
facilities to serve existing collection systems. 

(I) Projections shall be made from actual wasteload 
data to the extent possible. 

(II) Projections shall be compared to subparagraph 
(4)(C)5.C of this rule and an accounting made for significant 
variatious from those values. 

(III) Impact of industrial sources shall be documented. 
C. Organic capacity of waste\\'llter treatment facilities to 

serve new coUection systems. 
(I) Domestic waste\\'llter treatment design shall be on 

the basis of at least 0.17 pounds (0.08 kg) of BODs per capita per 
day and 0.20 pounds (0.09 kg) of suspended solids per capita per 
day, unless information is submitted to justify alternate designs. 

(II) Impact of industrial sources shall be documented. 
(III) Data from similar municipalities may be utilized in 

the case of new systems. However, thorough investigation that is 
adequately documented shall be provided to the department to 
establish the reliability and applicability of such data; 

6. Waste\\'llter treatment facility design capacity. The \\'lIste-
\\'lIter treatment facility design capacity is the design average flow 
at the design average BODs. Refer to paragraphs (4)(C)4. and 
(4)(C)5. of this rule for peaking factors that will be reqnired. 

A. Engineering criteria. Engineering criteria and assump
tious used in the design of the project shall be provided in the 
facility plan. Refer to subsection (4)(D) of this rule for addition
al information. 

B. If the project includes the land application of waste-
\\'lIter, the requirements in 10 CSR 20-8.220 must be included 
with the facility plan; 

7. Initial alteruative development. For projects receiving 
funding through the grant and loan programs in 10 CSR 204, 
the process of selection of waste\\'llter treatment and collection 
system alternatives for detailed evaluation shall be discussed. All 
waste\\'llter management alternatives considered and the basis for 
the engineering judgment for selection of the alternatives cbosen 
for detailed emluation shall be included; 

8. Detailed alternative emluation. The following shall be 
included for the alternatives to be evaluated in detail. 

A. Sewer system revisions. Proposed revisions to the exist
ing sewer system including adequacy of portions not being 
changed by the project; 

B. Wet weather flows. Facilities to transport and treat wet 
weather flows in a mauner that complies with state and local reg
ulations must be provided. The design of waste\\'llter treatment 
facilities and sewers shall provide for transportation and treat
ment of all flows including wet weather flows unless the owner's 
National Pollutant Discharge Elimination System (NPDES) per
mit authorizes a bypass. 

C. Site e\'llluation. When a site must be used which is crit
ical with respect to these items, appropriate measures shall be 
taken to minimize adverse impacts. 

(I) Compatibility of the treatment process with the pre
sent and planned future land use, including noise, potential 
odors, air quality; and anticipated sludge processing and dispos
al techniques, shall be considered. Non-aerated lagoons should 
not be used if excessive sulfate is present in the wastewater. 
Waste\\'llter treatment facilities should be separate from habita
tion or any area likely to be built up within a reasouable future 
period and shall be separated in accordance with state and local 
requirements. 

(II) Zoning and otber land use restrictions shall be iden-
tified. 

(llI) An e\'llluation of the accessibility and topography 
of the site shall be submitted. 

(IV) Area for future plant expansion shall be identified. 
(V) Direction of prevailing wind shall be identified. 
(VI) Flood considerations, including the twenty-five 

(25)-year and one hundred (lOO)-year flood levels, impact on 
floodplain and floodway, and compliance with applicable regnla
tions in 10 CSR 20-8 regarding construction in flood-prone areas, 
shall be evaluated. 

(VII) Geologic information, depth to bedrock, karst 
features, or otber geologic considerations of significance to the 
project shall be included. A copy of a geological site evaluation 
from the department's Division of Geology and Land Survey pro
viding stream determinations (gaining or losing) must be includ
ed for all new waste\\'llter treatment facilities. A copy of a geo
logical site evaluation providing site collapse and overall poten
tials from the department's Division of Geology and Land Survey 
must be included for all earthen basin structures. Earthen basin 
structures shall not be located in areas receiving a severe overall 
geological collapse potential rating. 

(VIII) Protection of ground\\'llter including public and 
private wells is of utmost importance. Demonstration that pro
tection will be provided must be included. If the proposed waste-
\\'lIter facilities will be near a \\'lIter source or other \\'lIter facili
ty, as determined by the department's Division of Geology and 
Land Surveyor by the department's Public Drinking Water 
Branch addressing the allo\\'llble distance between these waste
\\'lIter facilities and the \\'lIter source must be included with the 
facility plan. Refer to 10 CSR 20-8.130 and 10 CSR 20-8.140. 

(IX) Soil type and suitability for construction and depth 
to normal and seasonal high ground \\'lIter shall be determined. 

(X) The location, depth, and discharge point of any 
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field tile in the immediate area of the proposed site shall be iden
tified. 

(XI) Present and known future emuent quality and 
monitoring requirements determined by the department shall be 
included. Refer to subparagraph (4)(C)S.N. of this rule. 

(Xm Access to receiving stream for the outfall line shall 
be discussed and displayed. 

(XIll) A preliminary assessment of site availability shall 
be included. 

D. Unit sizing. Unit operation and preliminary unit 
process sizing and basis shall be discussed. 

E. Flow diagram. A preliminary now diagram of treat
ment faciHties including all recycle nows shall be provided. 

F. Emergency operation. Emergency operation require
ments as outlined in 10 CSR 20-8.130 and 10 CSR 20-8.140 shan 
be discussed and provided. 

G. The no-discharge option must be examined and includ
ed as an alternative in the facility plan. 

H. Technology not included in these standards. 10 CSR 
20-8.140 outlines procedures for introducing and obtaining 
approval to use technology not included in these standards. 
Proposals to use technology not included in these standards must 
address the requirements of 10 CSR 20-S.140. 

I. BiosoHds. The soHds disposal options considered and 
method selected must be included. This is critical to completion 
of a successful project. Compliance with requirements of 10 CSR 
20-8.170 and any conditions in the owner's National Pollutant 
Discharge Elimination System (NPDES) permit must be assured. 

J. Treatment during construction. A plan for the method 
and level of treatment to be achieved during construction shall be 
developed and included in the facility plan that must be submit
ted to the department for review and approval. ThIs approved 
treatment plan must be implemented by inclusion in the plans 
and specifications to be bid for the project. Refer to paragraph 
(S)(A)S. and subsection (7)(D) of this rule. 

K. Operation and maintenance. Portions of the project 
which involve complex operation or maintenance requirements 
shall be'identified, including laboratory requirements for opera
tion, industrial sampling, and self monitoring. 

L. Cost estimates. Cost estimates for capital and opera
tion and maintenance (including basis) must be included for pro
jects receiving funding through the grant and loan programs in 
10 CSR 20-4. 

M. Environmental review. 
(I) Compliance with planning requirements of local gov

ernment agencies must be documented. 
(II) Any additional environmental information meeting 

the criteria in 10 CSR 20-4.0S0,for projects receiving funding 
through the state grant and loan programs. 

N. Water quaHty reports. Include an reviews, studies, or 
reports required by 10 CSR 20-7, Water Quality, and approved 
by the department. Any information or sections in an approved 
study or report required by 10 CSR 20-7 that addresses the 
requirements in subsection (4)(C) of this rule can be incorporat
ed into the facility plan in place of these sections; 

9. Final project selection. The project selected from the 
alternatives considered under paragraph (4)(C)10. of this rule 
shall be set forth in the final facility plan document to be for
warded to the department for review and approval, including the 
fmancing considerations and recommendations for implementa
tion of the plan; and 

10. It is preferred that any request for a deviation from 10 
CSR 20-8 be addressed along with the engineering justifications 
in the facility plan. Otherwise, all requests for deviations along 
with the engineering justification from 10 CSR 20-8.120 through 
10 CSR 20-8.220 must accompany the plans and specifications. 

f(B)](D) Appendices. Technical Information and Design Criteria. 
Due to the complexity of wastewater facilities or funding issues, 

the following information shaD be included upon the request of 
the department. All system design information can be submitted 
as, and for all review purposes will be considered, preliminary 
design data. 

[1. Collection system. Design tabulation-flow, size, 
velocities, etc.; regulator or overflow design; pump station 
calculations including energy requirements; special appurte
nances; stream crossings; and system map (report size).} 

[2.]1. Process facilities. Criteria selection and basis; hydraulic 
and organic loadings-minimum, average, maximum, and effect 
(wastewater and sludge processes); unit dimensions; rates and veloc
ities; detentions concentrations; recycle; chemical additive control; 
physical control and flow metering; removals; effluent concentra
tions, etc. (include a separate tabulation for each unit to handle solid 
and liquid fractions); energy requirement; and flexibility. 

[3.12. Process diagrams. Process configuration, interconnecting 
piping, processing, f1exibility[, etc.J; hydraulic profile; organic load
ing profile; solids profIle; solids control system; and flow diagram 
with capacities, etc. 

[4.13. Laboratory. Physical and chemical tests and frequency to 
control process; time for testing; space and equipment requirements; 
and personnel requirements-number, type, qualifications, salaries, 
benefits (tabulate), and a brief description of the laboratory facil
ity. See 10 CSR 20-8.140. 

[5.]4. Operation and maintenance. Routine special maintenance 
duties; time requirements; tools, spare pans, equipment, vehicles, 
safety[, etc.]; maintenance workspace and storage; and personnel 
requirements-number, type, qualifications, training, salaries, bene
fits (tabulate). 

[6. Office space for administrative personnel and 
records. 

7. Personnel services. Locker rooms and lunch rooms.J 
[8.JS. Chemical control. Processes needing chemical addition; 

chemicals and feed equipment; tabulation of amounts and unit and 
total costs. 

[9.J6. Collection systems control. Cleaning and maintenance; 
regulator and overflow inspection and repair; flow gauging; industri
al sampling and surveillance; ordinance enforcement; equipment 
requirements; trouble-call investigation; and personnel require
ments-number, type, qualifications, salaries, benefits, training (tab
ulate). 

[10.]7. Control summary. Personnel; equipment; chemicals, 
utilities, list power requirements of major units; and summation. 

[11. Support data. Outline unusual specifications, con
struction materials and construction methods; maps, pho
tographs, diagrams; and other.] 

[(5) Preliminary Design Review. On all grant projects the 
consulting engineer shall submit the project for review at 
approximately a twenty percent (20%) design stage. The 
design information to be submitted shall include a layout of 
the study area delineating all proposed improvements, 
including subareas, with contributing flows and design pop
ulations. All calculations regarding sizing of lift stations and 
treatment plan units shall also be included. A conference 
between the consultant and the review engineer may be 
arranged to discuss the project.] 
(5) Summary of Design. A summary of design shall accompany 
the plans and specifications and shan include the following: 

(A) Flow and waste projections including design and peak 
hydraulic and organic loadings shaD be provided for sewers, 
pump stations, and wastewater treatment facilities. Information 
shaD be submitted to verify adequate downstream capacity of 
sewers, pump stations, and wastewater treatment and sludge han
dling unit(s); 

(B) 'tYpe and size of individual process units including unit 
dimensions; rates and velocities; detention times; concentrations; 
recycle; chemical additive control; physical control, nexibility, 
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and flow metering; 
(C) Sbow process diagrams, including flow diagrams with 

capacities; 
(D) Expected removal rates and concentrations of permitted 

emuent parameters in tbe discbarge from the wastewater treat
ment facility, including a separate tabulation for eacb unit to 
handle solid and liquid fractions; 

(E) Design calculations, tabulations, assumptions, and devia
tions from 10 CSR 2()"8.120 through 10 CSR 20-8.220 used in the 
design of the system(s); 

(F) Include unusual specifications, construction materials, and 
construction methods; maps, photographs, diagrams; and other 
support data needed to describe the system; and 

(G) Unless required in 10 CSR 20-8.120 through 10 CSR 20-
8.220, specific design calculations for the architectural, structur
al, and mechanical components of a system do not have to be 
included with the design criteria. 

(6) Plans. 
(A) GeneraL 

1. One (1) set of drawings shall be submitted to the depart
ment for review. In addition to the set of drawings, an electronic 
version of the plans can be submitted to assist in the review. 
Additional sets of drawings may be required by the department 
for final approval. 

2. Plan title. All plans for {sewage works] wastewater facil
ities shall bear a suitable title showing the name of the municipality, 
sewer district, or institution; and shall show the scale in feet, a 
graphical scale, the north point, {data] date, and the name of the 
engineer, certificate number, and imprint of his/her registration seal 
with the engineer's signature. {A space should be provided for 
signature and/or approval stamp of the appropriate revieWing 
and approving officials and/or agencies.] 

3. Plan format. The plans shall be clear and legible (suitable 
for microfilming or scanning). They shall be drawn to {a] scale, 
which will permit all necessary information to be plainly shown for 
review and suitable for the contracting and construction of the 
facilities. {The size of the plans generally should not be larg
er than thirty by forty-two inches (30" x 42 ") (76 cm x 107 
cm).} 

A. To aDow for microfilming or scanning, plans must not 
be smaller than twenty-four inches by thirty-six inches (24" x 
36") (61 cm x 91 cm) or larger than tbirty-six inches by forty
eight inches (36" x 48") (91.4 cm x 122 cm). Datum used {should] 
shall be indicated. Locations and logs of test borings, when {made] 
required, shall be shown on the plans. Test boring logs must he 
included on the plans or in the specifications as an appendix. 
Blueprints shall not be submitted. 

4. Plan contents. Detail plans shall consist of-plan views, ele
vations, sections, and supplementary views which, together with the 
specifications and general layouts, provide the working information 
for the contract and construction of the {works] facilities. They 
shall also include dimensions and relative elevations of structures, 
the location and outline form of equipment, location and size of pip
ing, water levels, and ground elevations. 

5. Operation during construction. Project construction doc
uments shall specify the procedure for operation during con
struction that complies with the plan required by subparagraph 
(4)(C)8.J. and subsection (7)(D) of this rule. 

(B) Plans of Sewers. 
1. General plan. A {comprehensive] plan of {the] existing and 

proposed sewers shall be submitted for projects involving new sewer 
systems and substantial additions to existing systems. This plan shall 
show the following: 

A. Geographical features. 
(I) Topography and elevations. Existing or proposed 

streets and all streams or water surfaces shall be clearly shown. 
Contour lines at suitable intervals should be included. 

(II) Streams. The direction of flow in all streams and high 
and low water elevations of all water surfaces {at sewer outlets] 
and overflows shall be shown. 

(III) Boundaries. The boundary lines of the municipality 
{and] or the sewer district {or] and the area to be sewered shall be 
shownf.]; and 

B. Sewers. The plan shall show the location, size, and direc
tion of flow of all existing and proposed sanitary and combined sew
ers draining to the treatment {works] facility concerned. 

2. Detail plans. Detail plans shall be submitted. Profiles 
{should] shall have a horizontal scale of not more than one hundred 
feet (100') to the inch (12 m to the cm) and a vertical scale of not 
more than ten feet (10') to the inch ([12 dm] 1.2 m to the cm). Plan 
views should be drawn to a corresponding horizontal scale and must 
be shown on the same sheet. Plans and profiles shall show-

A. Location of streets and sewers; 
B. Line of ground surface, pipe size, length between man

holes. invert and surface elevation at each marthole. grade of sewer 
between each two (2) adjacent martholes, {and] pipe material and 
type, and where special construction features are required. All man
holes shall be numbered on the plan and correspondingly numbered 
on the profile[.]; 

C. Where there is any question of the sewer being sufficient
ly deep to serve any residence, the elevation and location of the base
ment floor shall be plotted on the profile of the sewer which is to 
serve the house in question. The engineer shall state that all sewers 
are sufficiently deep to serve adjacent basements except where oth
erwise noted on the plans; 

{C.JD. Locations of all special features such as inverted 
siphons, concrete encasements, elevated sewers, etc.; 

{D.JE. All known existing structures and utilities both above 
and below ground, which might interfere with the proposed con
structionf,] or require isolation setback, particularly water mains{,] 
and water supply structures (i.e., weDs, clear wells, basins, etc.), 
gas mains {and], storm drains, and telepbone, cable, and power 
conduits; and 

{EJF. Special detail drawings, made to a scale to clearly show 
the nature of the design, {and] shall be furnisbed to show the fol
lowing particulars: 

(I) {a]All stream crossings {and sewer outlets,] with ele
vations of the stream bed and {of normal and extreme] high, nor
mal, and low water levels; and 

(II) {dJDetails of all special sewer joints and cross-sec
tions; details of all sewer appurtenances such as manholes, lamp
holes, inspection chambers, inverted siphons, regulators, tide gates, 
and elevated sewers. 

(C) Plans of {Sewage] Wclstewater Pumping Stations. 
1. Location plan. A plan shall be submitted for projects involv

ing construction or revision of pumping stations. This plan shall 
show the following: the location and extent of the tributary area; any 
municipal boundaries with the tributary area; the location of the 
pumping station and force main; and pertinent elevations. 

2. Detail plans. Detail plans shall be submitted showing the fol-
lowing, where applicable: 

A. Topography of the site; 
B. Existing pumping station; 
C. Proposed pumping station, including provisions for instal

lation of future pumps {or ejectors]; 
D. Elevation of high water at the site and maximum elevation 

of {sewage] wastewater in the collection system upon occasion of 
power failure; 

E. Maximum hydraulic gradient in downstream gravity sew
ers when all installed pumps are in operation; and 

F. Test boring and groundwater elevations. 
(D) Plans of {Sewage] Wastewater Treatment Plants. 

1. Location plan. 
A. A plan shall be submitted showing the {sewage] waste

water treatment plant in relation to the remainder of the system. 
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B. Sufficient topographic features shall be included to indi
cate its location with relation to streams and the point of discharge 
of treated effluent. 

2. General layout. Layouts of the proposed [sewage} waste-
water treannent plant shall be submitted showing[:}-

A. [t/fopography of the site; 
B. [s}Size and location of plant structures; 
C. [s}Schematic flow diagram(s) showing the flow through 

various plant units and [for the various} showing utility systems 
serving the plant processes; 

D. [p./Piping, including any arrangement for bypassing indi
vidual units; materials handled and direction of flow through pipes 
shall be shown; 

E. [h}Hydraulic profiles showing the flow of [sewage} 
wastewater, supernatant [liquid} Uquor, and sludge; and 

F. [t/fest borings[;} and groundwater elevations shall be pro
vided. 

3. Detail plans. Detail plans shall show the follOWing, unless 
otherwise covered by the specifications or [engineer's reports-} 
facility plan: 

A. [I/Location, dimensions, and elevations of all existing and 
proposed plant facilities; 

B. [eJElevations of high and low water level of the body of 
water to which the plant effluent is to be discharged; 

C. [t/fype. size, pertinent features, and operating capacity of 
all pumps, blowers, motors, and other mechanical devices; 

D. [mJMinimum, design average, and [maximum} peak 
hourly hydraulic flow in profile; and 

E. [a}Adequate description of any other features pertinent to 
the design. 

(7) Specifications. 
(A) Complete technical specifications shall be submitted for the 

construction of sewers, [sewage} wastewater pumping stations. 
[sewage} wastewater treannent plants, and all appurtenances and 
shall accompany the plans. 

(B) The specifications accompanying construction drawings shall 
include, but not be limited to, all construction information not shown 
on the drawings which is necessary to inform the builder, in detail, 
of the design requirements [as to} for the quality of materials, [and} 
workmanship, and fabrication of the project [andI. 

(C) The specifications shaU also include: the type, size, strength, 
operating characteristics, and rating of equipment; allowable infiltra
tion; the complete requirements for all mechanical and electrical 
equipment, including machinery, valves, piping, and jointing of pipe; 
electrical apparatus, wiring, instrumentation, and meters; laboratory 
fixtures and equipment; operating tools; constructiop materials; spe
cial filter materials such as stone, sand, gravel, or slag; miscella
neous appurtenances; chemicals when used; instructions for testing 
materials and equipment as necessary to meet design standards; and 
performance tests for the completed [works} facilities and compo
nent units. It is suggested that these performance tests be conducted 
at design load conditions wherever practical. 

(D) Operation During Construction. Specifications shall con
tain a program for keeping existing wastewater treatment plant 
units in operation during construction of plant additions. Should 
it be necessary to take plant units out of operation, specifications 
shall include detailed construction requirements and schedules to 
avoid unacceptable temporary water quaUty degradation in 
accordance with subparagraph (4)(C)8.J. and paragraph (5)(A)5. 
of this rule. 

(8) Revisions to Approved Plans. Any deviations from approved 
plans or specifications affecting capacity, flow, system layout, oper
ation of units, or point of discharge shall be approved by tbe depart
ment in writing befure such changes are made. Plans or specifica
tions so revised should, therefore, be submitted [therefore;) well in 
advance of any construction work which will be affected by [the} 

such changes, to permit sufficient time for review and approval. 
Structural revisions or other minor changes not affecting capacities, 
flows, or operation will be permitted during construction without 
approval. As[-} built plans clearly showing the alterations shall be 
submitted to the [agency} department at the completion of the 
work. 

[(9) Operation During Construction. Specifications shall con
tain a program for keeping existing treatment plant units in 
operation during construction of plant additions. Should it be 
necessary to take plant units out of operation, a shutdown 
schedule which will minimize pollutional effects on the 
receiving stream shall be reviewed and approved in advance 
by the agency and shall be adhered to.} 

AUTHORITY: section 644.026, RSMo [1986} 2000. OrigifUll rule 
filed Aug. 10, 1978, effective March II, 1979. Amended: Filed Sept. 
]4, 2010. 

PUBLIC COST: This proposed amendment will increase the depart
ment work hours without an increase in employees. It is estimated 
that the department will review one hundred (100) engineering 
reports and jourteen (14) jacility plans per year that will require revi
sions and additional education per the amended rule. As consultants 
become more jamiliar and understand the requirements oj the pro
posed rule, a decrease in costs and work hours will occur over time. 
This proposed amendment will cost the department and public enti
ties a total estimate oj one hundred seventy-two thousand one hun
dred sixteen dollars ($172,116) jor three (3) years after this rule 
becomes effective. 

PRIVATE COST: This proposed amendment will cost private entities 
a total estimate oj one hundred seventy jour thousand one hundred 
ninety jour dollars ($174,194) jor three (3) years after this rule 
becomes effective. 

NOTICE OF PUBUC HEARING AND NOTICE TO SUBMIT COM
MENTS: Anyone may file a statement in support oj or in opposition 
to this proposed amendment with the Department oj Natural 
Resources, Water Protection Program, Emily Lyon, PO Box 176. 
Jefferson City, MO 65102 or hand-delivered to the Lewis and Clark 
State Office Building. 1101 Riverside Drive, Jefferson City, Missouri. 
Comments may be sent with name and address through email to 
emily.lyon@dnr.mo.gov. Public comments must be received by 
January 19, 2011. The Missouri Clean Water Commission will hold 
a public hearing on this proposed amendment at 9:00 a.m., January 
12, 2011, at the Lewis and Clark State Office Building, La Charrette 
& Nightingale Creek Conference Room, 1101 Riverside Drive, 
Jefferson City, Missouri 65102. 
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I. DepJlrtmeot Tick! Department of Nahlnd ReMur~es 
Division Tide: Chan WatU' C~IIlIIIi$$iGG 
Chapter Title: EogjDeeriDg - Report!, Plall$ :abel Spedfu.atioDS 

. 

R.ule Number and Name: 10 CSt JO·lJ 110 fltgineeriltg - Reports. Pl4J~ f»fd Specifi~ 

TYPf: of Raiemakin&! PYf)po:re4 .ftuIt' AmeNll1'Je~t 
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A~ A~,. 01" f'olIIi~ Sutidivitloli &ti1ll8[cd CoP.or CcnpliaBce '" die: A~ 

Dqun1lN~1III (;/N4IIfI;rQ/ .uowrca The cost of compliUlCe is $34,594 

Pablicl" ~4 T,." .... eJIJI W~l$ (POTWs) whidt The eost of compfiance is SlJ7~511 btdIiW Mti.;;klptdida flII4 ~ Diftrk~ 

/)q:HIf'tNU1II tJIf# POTW~ 'The (etal (OS. of rotnpliante is Sl1ll.ll6 

N{)te: Agsregafe costs rounded. 

fit WORKSHEET 

DNR Cost 

FY lCJll FV1013 FYlOI4 
I. Fund Costs by Category 
S.Jaries - Envimnme.ual Engineer H $14,304.00 S7 .. 66U)O $qJXl 

Fringe Benefits - 0.48 S6,956.00 $3.726.00 $0.00 
E.quipment and Ex:pens~ $9ILOO $1.036.00 $0.00 

Local Assistance $(tOO $0.00 50.00 
Other Fund Costs to.OO $0.00 $0.00 

TOTAL FUND COSTS ~ ALL CATiGORIts Sl~111+" Sl~423.'" Sf.Of 
reM St .. SUO 

ESTIMATED NET EfFECT ON nlND ($l~11"'JO) (SUt413.tlO) SO." 
Note: FY 2012 salary is based 00 a 0.2S FfE (524 Murs ..,f 2,080 annual bours = 0.25 fTB). 

IT 2013 saJary is based on a 0.13 FTE (262 hours of 2.Q8.0 arutual hours = 0.13 PrE). 
IT 2() 14 no additional staff hours needed. 
A l% infration rate .nemlSe was applied for FY 2012 through FY2013. 
Amounfs in parmdJeses are negative values. represen(ing COS's. 
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Costs an: based on reviewing one hundred (100) engineering reports at lhr«: (J) hoors 0 f 
additional revicw .ime per rcp<:trt. Costs art' also bued 00 re'.'iewing fourteen (14) facil ity plans 
with an increase in review .. me of sixleen (16) hours per facility plan. 

(100 engineering rep<lrtS) ;t (3 bours/engineering report) '= JOO hours 
(14 faciljtyplans) X (16 hours/facili.y phm) = 224 hours 
Total Hours of Additional Review Time III 300 hours +214 flows = 524 hOllfs 

It is anticipated that the rule will become effective on June 30, 2011. Therefore, no costs ate 
associated with FY 2()1 1. 

FY 2012 win have an increase io review time of S24 hours. 
(524 Jeview bours) + (2~08() annual hours, = 0.25 FTE 

It is assuro.ed that there will be a fifty percenl (SQ(t-') redudion in additional review time in fY 
201). 

(524 hours) x ~'" = 262 hour:s 

(2.62 ~ hoW!) ~ (2.080 annual hours) = 0.13 fiE. 

The increase in review time w ill be reduced to zero for FY 2614; which means c:osts are also 
redu<:ed to zero. 

POTWeost 

FY %012 IT ZOJ3 FY 2014 FV 2015 

L POTW Costs bl' fiseal 'V ".6 
Consultinl Engineer Co.sts ($125 .00000ur) (.$71,250.00) (Sl9t18J.OO) ($20;48850) 

File.' Year ToOls (m}l~.") ttl9.783.0&). . (SlO~"88.50) 

Note: A 3% inflation rate increase was applied fur FY 2012 lhcougb fY201 4. 
AmoWlts in parentheses are negative values representing oos:ts. 

POTW Cd ".)ellbtioAt 

Costs are based 08 fifteen (IS) engineering leporIS and it is estinNted to require an additional 
eight (8) bows of peparalion time per engineering report by a oonsulting C'lgineer. Also, COSI$ 

. are based 00 twelve (12) facility plans where it is estimated to requi~ an addibQnal forty (40) 
hours ofprepamtioo lime per faetlity plan by • consulting etlginea-. 

(15 engineering reports) x (8 hoursIengineerin,g report) ;;: 120 hours 
(12 facility plans) x (40 Jroul'5!facility plan) = 480 hours 

$0.00 

SO~(H) 
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T <.>tal Hours of Add ition31 Consulting Time -= ~ 20 hours + 480 how~ ;::; 600 hours 

It as anticipated that .he nde wiil become effect.ve 00 June 30, 2Q11. Therefore. no c.osts are 
associated with FY 2011. 

A Ihree pefeettl (3%) mflation ra1e was applied to the publicly owned lre;atment works (POTW) 
t)OOsulting engineering costs for each year. The initial ra.e for consulting costs was tT25 per
hour based on Department ~ for oonsuhing engineers. 

FY 2012 will bave an increase in consulting time of 000 hours. 

$ I 25J)O/hour + ($125.00Ih0uf x 3%):;:: SI2875 per hour 

(600 hours) ). ($12S.7Slhour) = $77.%.50.00 

U is assumed that there will be a fifty pefCetlt (50%) reduct.on in addiliona) consulting time in 
FY 2013. 

(600 110\11"$) x 5Q% ~ 300 hours 

$128.7S/hout +- ($128. 75J1wur X 3%) • $132.61 per hour 

(300 hours) x ($132,61I1'l001')· $19,783.09 

It is asswned tha •• here wHlbe a seventy-f'j\o'C perceol (75%) reduction in additional oonsuJting 
time in FY 2014~ which will }ield twent}l.five (2Si1.) additional consulting 1ime. 

(600 hours) x 25% = 150 hours 

S132.6Iibour + ('S IJ2.61/hour x 3%) = S136.59 pet hour 

The increase h. ronsulting lime ljIIoiJl be re4uced to zero for FY 20 I $, whktJ means COS(S are also 
rodlJC.eJd IQ zero. 

IV. ASSUMPTIONS 

The rule is assumed to be etleajve June 30, 20 t J, 

The dwabon o( co~lS for the Depanment in the proposed rule are indicated for FY 2012 through 
IT 2013. Costs imposed by the proposed rule moset in FY 2014. The above estimakS are 
based 00 cummt dollar values. wilb the exception thai a three percent (3%) inflation rale ~ 
applied to the [)cparttnent e11gineering costs. 

The cost of compliance 10 1he Department is $34,594.00. 
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The duration of costs f<)f the: Publicly Operated T reacment Works (POTW) in the proposed rule 
arc indicated lar FY 2012 through FY 2014. Costs imposed. by the proposed rule sunset in FY 
201 $. The above estimates .arc based on current dollar values, wlEb the e~ceptlon that a three 
percent (3%) inflation rate was applied EO the POTW consulting engineering COSlS. 

1he cost of wmpliance to the porws is $137.511.50. 

Sisler" Ass"lIJlUioos AppUtabk To AU Costs 

The Department has used Chapters 10 and 20 of the 2004 version of the uReoommended 
Standards for Wastewater facilities·· developed by the W~ewater Committee of the Great 
Lakes--Upper Mississipp. River Board of State and Pnwinaal Public Healtb and Environmental 
Maaag.en (commonly refmcd 10 as lite 10 Sla'es Standards) as a basis for the proposed dlanges 
to 10 CSR 20-8. J to. Theseslandanls are nationally accep.ed industry standards and considered 
good engineering practice, 

1'be standards will provide clarily and consistency in submIttal and review of engineering 
doc:uments fof' the design and (:Onstruction of .eolledion systems and wastewater treatment 
facililies, Tbe benefits of this proposed rule for lOOse who apply £or eonSInlC1ion pennies are 
welf planned and de$igned col.ledion systems and wastewale1' lrea1ment facilities. 

A.I applicants requestmg a constn.tcdon permit wm have to comply with the requirements in the 
proposed amendment.o W CSR 10.8.110, Engineering - Reports, Plans and Specifications. 'f'Ile 
preparation of engineering reports, facility pll'Hls. eonsttllctioo plans and specifica.tions are 
essentially the responsibility oHhe oonsuhing engineer hired by the applicant. 

No CO$tS are associated with 1he revisions of this rule with the exc.eplion of engineering reports 
and faciliry plans. 

Due to.a learning curve in\'Olving tbe preparation of facility ptans and engi neering repl)rts to the 
degree required by the proposed rule~ thel'e may be some initJal costs. Some appl ieants may 
experience an increase in costs in p~ng 1heir engineering reports and faciUly plans while 
others may see a decrease. The, requirtmen1s for the prepara'.on of these reports and plans are 
now mandatoIY when submitting the ooostruction pmnit application, Requiring a ooncise but 
thorough engineering n::pot1 or facility plan will result in .he benefits d.5lCUSScd in the above 
paragraphs. 

Cost atimates were derived ftom an analysis of existing conslruction pennit data from .he years 
2006 tIwoogb 2008. based o.n the reoonts IIf the Department's Regional Offices and the Financial 
Assistance Center, . The data used pertains to wastewater lreatmen.t facilities with design flows 
,greater lhan or equal 10 one hundred thousand gallons per day (100 .. 000 gpd) and fur sewer 
extensions to co'kc1ion systems that can be expanded. A review of OOIiStrbction permit data {Of' 
die first few months of2009 inditales a significant drop in the number of lteW wastewaler 
b:'atmeo.C fitcilities and sewer c.xtensioos. Consequently «he data from 2009 was not included. 
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beause the- dala from 2006 through 2008 provides a better historieal and conservative a'imate 
of tbe number of C(,tnslruction pefmlts re«iv(ld by the Department. 

~~f 

Please note that allhough chis rule applies to wa."'-e:watetltealment facilihes wi1h destgn flows of 
IOO"OOOgpd or greider, tbe rule for small wastewal.er systems, found in 10 CSR 20-8.020 
(Design .,rSmaU Sewage Works), ft>Alu.res thaI aU extension! of sewers to systems that can be 
expanded must comply With Ihe design rules for large systems contained in I () CSR 20·8. J 20 and 
10 CSR 20~8.130. Because of this regulatlOfl (10 CSR 2Q£8.020(9)). the Department esmnates 
that the fequilements for engineering reports, CQntained in this anlended rute. will app1y to ali 
sewer extensions, regardless of the actual size of the extension. An exception to tile proposed 
engineering report rcquitetnents is that these Jeports may not be required with simple eighr (8} 
inch gravily $ewer extensions. This cos, analysis is only wnsidering. sewer e.x.tcosions. 
containing pump stations" forcemains and gravity sewers great" than eight (8)·ioches in $lze. 

In addi'lon, state funded projeciS require a facilily plan regardless of the Iype of system 
(eol~""Iioo or tRatment) «the design .Row of the system per 10 CSR 2()..4., 

The data for the number of tKility pl3ns and engi neering repons recej",ed each year is a 
follows: 

T Olaf $eWet' extensions 

Eight (&Hnch gravt Iy sewer extensions 

Sewer Extensions requiring engineet reports 
(pressure sewer S )'scerns. pump stations ~d 
gravity "wers larger than eight (g}-inches) 

Wastewater freatment facilities and S.ate funded pwj~ts . 
requlling Facility Plans 

3J5Iyear 

2001year 

Our cost estimates are only for tbe anticipated increased costs due- to changes in INS rule and do 
not reflect the Iota. a>St of preparing engineering reports and fadlity plans or 1he departm.enf's 
tOlal cos. rdated to review and approve engineering rep<lrts and faeility plans:. 

111e Depa.rtment assumes 1hat half oflhe engineering rqlOl"Is for sewer extensions may see a 
temporary increase 'in costs due to im:reased hours needed by.an engineering consultant The 
basis fQr 1be fiscaJ impact analysis is one hundred (tOO} engineering n:ports per year. 

"Ole Depar1ment assumes that half of the COAmlllaPts will requir~ more timef sioc::e at Jcast half or 
a vast majority, already prepare engi~ng reports cmnparable (0 Ote proposed standards. Of 
the fifty-four 54 projects each year that need a facility plan it is estimated that onlytwatty-five 
percent (25%) or fourteen (14) projecrs wm incur m iocTcase in ·cnsts. A majority of the 
consultants are expected I:() experience little, if any difficulty. in prq::mril1g facility pl8M as 
required in tbe proposed standards. 
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It is estimated that the Depanmettl will temporarHyeXpend rnOi'e,work hours in tbe first two 
yean of impJementing tbrs ru~ informing engineering consultants of the new requiremen.s. 
This iOCl"ease in wOlk hotllS will be absorbed without an ~rual jn«~ in FTEs. It is assumed 
that the Depanmeot will spend three (J) additional work hours on an engineering repon and 
sixtem (16) additional work hours on each facility plan- After the initial work. to educate the 
consulting engiDccrs regarding Ihe new requiremenlS. the consistent application of 1be amended 
rule wlJl m:lucc Department work hours to zero by fY 2014 

COSh to blPUdy Open.eII Trca'l!IeIlf'!yorks 

The Departmen1 works with many consultants wi«h \'arying degr«s of wastewater exptri~""e 
and rcguIa1I01l knowledge. The Oqmrcmenl realizes thal nol every consultan. win appJy for a 
oollStrudion permit within the lim year that the pcoposc:d nale becomes effective. A ltbougb 
1here aroe DO COles to the ~t in FY 2014. it was oonstr'\'atively estimated that some 
consultants may acave CO$U in fY 2014. The costs expene.nced in FY 2014, are based on 
consultations with (he Department in FY 2012 and 20U, "rbieb resulted in addi1iona1 oonsultmg 
time to prepare an engineering report or facility pJan. Waslewater projects can take a number of 
years to plan, design and COOS'JUCI. It is estimated that over the ~OUrse of three (3) years the 
atire consultant engineering comm.unity will have had the opportunicy to apply the amended 
regulations- By FY 201 S. engineering (.O.nsultants unfamiliar wHh the rule- are expected to 
decrease to zero. This assumption is based on rhe decreased an'IQunt of time needed to become 
familiar with the standards. 

Of die one hWldred ( J (0) engineering reports that may add to Ihe ooSf5 of preparation due to 
increased consulting enSi neer time, at is e5lirnared 1bat only fifteen percent ( 15%) Or fifteen (1 S) 
engineering reports wiUbe publicly fUnded. Engineering reports will accompany oonstruc.ti<.ln 
permit appJications for prtSSUre sewers, pump stat.ons~ and gnlvdy sewers larger than ~ght (8) 
inches in diameter. 

It is also assumed bi eighty~five percent (850/.) of'he founeen (4) facility plans submitted 10 

the Dcparllnent. wbich may add to the coslS of preparation due to increased consulting engineer 
CiJne. twd\te (12) facility plans win be funded publicly. facility p.taas will aeoompany 
constlUCtiOu permit applications for wastewater treabDelll facilities or wastewatu projeclS 
""iving state funding.. 

Based upon abe Deparlmentts aJDb:act cost! fO( oonsuldog engineers. a ronsu.tant~s rate is 
ooasc:rvatively estimated as S 125.00 per holl[. The aau.a1 cost dlarged on a project varies 
considerably due Co the size and complexity of Ike pmjccl and ·based on thc.expertise of the 
pecsonraet assigned to work: OIl a pa1icuJar projed. 

It was assumed ~hat due to the amended rule. an incrc8SC' of eight (8) hours of work per 
aaginming report would be needed. In additioo~ an increase of forty (40) hours of wort per 
facility plan woo1d be necessary. This increase in work {or an engineering report or a facility 
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plan would be applicable for abouc Iwee (3) years after the rule becomes ctf«live. Each year the 
arnoum of time nooessary to meel these new reqUirements will decrease cvenruaUy 10 zero in FY 
2015. as a result of gained familiarity and understanding ofthe proposed rule. 

Supunary of Com 

Est.mated Department eoslS are 134,594 in the aggregate to c.omply wilh this propostd rule 
makin.s- Beginning in FY 2014, aggn;g.a.c costs of compliane.e are reduced to zero. 

Consultant engineering costs for POTWs are $131,522 in the aggegate, to oomply with this 
proposed rule. POTWs include municipatlties and sewer districts. Beginning in FY 201 S, 
aggregale oosts of C<IfDP1i.ance are reduced .0 zero. 

The total aggregate cost of f;Ompliance for the Dep.a:rtment and for POTW s is $112~ J 16. 
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DivisioD Title: . CteaD Water Commmioa 
Chapter Title: Engioeerib& - Reports;. PlIIIS amd Specificatioos 
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~of ~ lM/lJlbe!-o( elMieJby 
~ffica.j,Qft 1»' ~ of die II!ds~ cnci4ies wflidl WoI)'Uk\' E5timluod ia die A~(! • ~.eo 

d~s \\ofMdl ~d ~l;4!ly be lIf'(ett-' 
'itcly be affedcd: 

-rose ()( <lI:JIlIJII~ "';dt f~ nik by 
by Ifle adopfio. at d!~ nile. dIIIl a~ i!Il.4itiL!!$! 

MO Developers and Pri ... ate Sewers Compa.ies 5174,194 

Note: The aggregate rounded. 

III. WORKSHEET 

Prt\fatt Flidil Cos'$ 

FV!DIl FY201J FYZOJ4 n'1015 

Note~ A 3% inOalion late increase was applied for FY 20 t 2 through FY20 14, 
Amoums in parentheses are ntgafivt vaJues representing costS. 

PdvII$ (db' CIS! CakWtlolS 

Costs are based (1ft eighty-five CBS) engineering reports and if is estil1laCCd to require an 
additiooal eipt (8) bows of PfCP*r11tioo lime per cngioeeriDg report hy a oonsuItin8 engioee£. 
Also ('(Jsts are based on two (2) facility plans where it is estimated to require an additional forty 
(40) hoW'$ ()f preparation time per facility plan by a «lImllting engineer. 

(85 engineering reports):k (8 hours/engineering report) = 680 hours 
(2 facility plans) X (40 hours/facility plan) = 80 hours 
Total HOW'$ of Additional Consulting Time = 680 hours + SO hours :. 760 hours 

$0.00 

$0.00 
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f1 is anticipated ella' the rule'" in become effective 00 June 30t 20 l ). Therefor¢. no (osts are 
assocjated wdh FY 20 I L 

A 1hree percent (3%) inflation tale was applied 10 the private faciJ ity cose for consul ting 
engineering GO'StS ror each year. The initial rate for consulting costs was S J 25.00 per bour based 
on Department cost for consul_ing engineers. 

fY 2012 wi Ii have an increase in consulting time of 760 bours 
. 
$ I 25.00Ib0ur+ ($12:S.00lhour x 3%) = $128.15 per hour 

(760 hours) J[ (SI2S.1Slbour) = $91,850.00 

It is assumed that there will be a fifty percent (5()IJ.4) reducboo In additional consulting time in 
FY20U. 

(760 hoors}:It 50";.- 380 OOUR 

S128.751hour + {SI28.7511wut x 3%;" S 131.61 per hour 

(380 h(lurs) x ($132.61Ihour) = S5tl.l91M· 

.It i.s assumed tha. there 'i\liU be .a seVetuy·tl,,·e percenl (75(\/0) reduc:.tioo in additional «lnsult.ng 
time in FY20141 whicb will yield tweoty~five (25%) additional oonslIltmg time. 

(760 hours. J[ 25'. =190 bours 

S I 32.61/hour +,(SI32.6V'hour x 3%) = StJ6_59 per hour 

(too hours) x (5 13659Ihour).: $2S~52.IO 

11le increase in consultlog trme will be reduced to zero for FY 201 S, which means costs ere a'so 
redtk.."'ed to zero. 

IV. ASSUMPTIONS 

The duratioo of msts for tile proposed nde are indiCllled for FY 20121broup FY 2014. COSlS 
imposed by Ihe Ploposed rule smset in FY 201 S. The above esCimales are based on cumml 

dollar values. wi ... the cx.«:pCion of. three percent (3".) inflation raCe applied to die consulting 
cngioecriAg cost$. 

The oost of compliance to the privale tntities is 511-4, 193.9.t 
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The Department has used Chapters 10 and 20 of the 2004 version of the ·"Reoommended 
Standards for Wastewater Facili.ies" devetoped by lite Wastewater Committee of the Great 
lakes-Upper Mississippi River Board of State and Provincial Pubtic Health and Environmental 
Managers (commonly referred to as the 10 States Standards) as a basis for tbe proposed changes 
to 10 CSR 20~8.1 10. These stand.uds are nationally accepted industry standards and considered 
good en$inecring practice, 

1be standards will provide daritj' and consistency in submittal and review of engineering 
documents for the design and coostruclion of coJlection systems and wastewater treatment 
facilities, The bendits of this proposed nile for those who apply for eonstrodion permits ace 
well planned and designed collection systems and wastewater treatment faci lities. 

All app1i(Uts Rquesting a c::onstrucbon pennit will have 10 comply with the requirements in the 
proposed amendment to 10 CSR 20-8.110, EngiAeering - Reports. Plans and Spoci lieations. The 
pnparacion of engineering reports. facility plans, cmsbUclion plans and specifications are 
essentially the responsibility 0.( the consulting engineer hired by the applicant. 

No cost~ an associated with ,he revisions of lids: rule with the. eXcq:Jfion of <:nginccring rqJOf1S 
and facility plans. . 

Due to a leaming curve involving (be preparation of facility pJans and engineering repons to the 
degree required by the PTq)OseC rule, there'may be some initial oosts. Some awl iCIlI1t$ may 
experience an increase in cos.s in preparing their engineering f'eports and facility plans while 
otbers may see a decrease. The requirements for tht preparacion of these reports and plans are 
now mandatory when submitting the oonsrruction pennit applica(ion. Requiring a concise buf 
thorough engineering report O£ facility plan will result in the benefits discu.ssed in the above 
paragraphs. 

Cost estimates were derived' tiom an analysis of existing construction pami. data nom tbe years 
2006 through 2008t based on the records oCtile Depar1men"$ Regional Off toeS and the Financial 
Assistance Cenler, The data used pertains: to wastewate.- tr¢.lllmClll facilities with de5ip Oows 
great« than or equal to one bundred thousand gallons per day (1 OO~OOJ gpd) and for sewer 
extmsion$ to collection systems: thai can be npiDdcd. A review of construction permit data for 
die first few months of 2009 indicates a significant drop in tbe mmbo-of new was.ewatef 
treatment [aeil i'ies and sewer extensions. ConsequcrUJy the data from 2009 was not included,. 
because the data fiom 2006 fI¥ough 2008 provides a better historical and conservative estitna(e 
of the lIumber of construction permits received by the .Department. 

Please note lbat alChough this rule applies 10 wastewater treatment facilities with dcsip flows qf 
100,000 gpd OJ greater. abc rule for small wastewater systems~ found in 10 CSR 2()·8.020 
(Design of Sma" Sewage W«b). requires that all exlCntiioos of sewers to systems that can be 
expanded must CXJrnp)y widl the design rules fur large systems coo1ained in 10 CSR 20-8. [20 and 
10 CSR 2~8. J 30. Became of tlUs regulation (10 CSR 2o..8.02tl(9»). the ~t estimates 
that the requiremen1s for engineering reports; contained in this amended rule. will apply 10 aU 
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sewer cxCensions. regardless of.he acruaJ size of the extension. An exception to the proposed 
engineering report requirements. is mal these reports may not be required wich simple cighC (8)
mch gravity sewer extensions. This cost .tn$lysis ,s only considering sewer extensions 
cootainill8 pump starioTtS, forcemains and gravitysewen grealer than eight (8)·inches in size. 

In addition, scate funded projects requiTe a facility plan regardless of the type of system 
(co11ectioa or treatment) or the design flow oftbe syslem per 10 CSR 20-4. 

The data for the number Qffacility plans and engineering reports r«el.ved each year is as 
follows; 

TOiaI sewer extensions 

Eight (8t-inch gravity sewer e~lensions 

Se\krer ExttnSions requiring engineer reports 
(pressure sewer syst~ pump stations and 
gravity sewers larger tban eight (8,HncheS) 

Wastewa.er treatmenl facililies and State fUnded projeclS 
requiring Facility Plans 

S60/yeac 

33SIyear 

2001year 

54/year 

Our oost estimates are only fer the anticipated increased cosis due to thanges in this rule and do 
not reflect the .0.4'11 cos. of preparing engineenng reports and facility p!3ftS Of' the depamnenfs 
total cost m81cd to r(\v1CW and approve engineering reports and (acm.y plans, 

'The Departmen. assumes that half Qf the engineering reports for sewer extensions may see a 
temporary increase in costs due 10 ina-eiSt'd hours needed by an engjDeering ooosuitant. The 
basi.s for the fiscal Impact analysts is one hundred (100) engineering reports per year. 

TIle Dcpartmeol 8SSUJ1lCS tbaC half of the consultants will r~q !,lIre more time. since at lease bal f or 
a vast majority,. already prepare engineering reportsc;Qmparabl~ fO the proposed standards. Of 
the fifty-four 54 proje(;1$ each year that need a facility plan it is est.mated 1001 only twenty~fi\le 
pacen. (25%) or fourteen (14) proj-eelS win incur an .ocre.Me m oosts. A majority oflhe 
COfmlItants are upec.tod to cx.pcriencc little, if any diffio.dty,. in preparing facility plans lIS 

required in the proposed $tan.dards. 

COSH '2 rdy.ts Idln 

The Deparlmcnt works with many coasultants with varying degrees of wastewater experience 
and regulation bowled,ge. 'The Departmeot realizes eMt not every oonsul1anl will apply fO£ a 
cooskuctWnpami( within Ifle fir.sr year that lbeproposed rule becomes effedjve. Althou,gb 
there are no Ql.Sls to the Department in FY 2014, it was QCJfl5'Cf'IIativdy estimated that some 
consulwns may acaue costs in FY 2014, The costs experienced In fY 2014. are based Oil 

consultations wi.h .he Deparcment inFY 2012 and 2013. wtUcb resulted in additionaf roasulting 
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time to prepare an engineering report or fadUty plan. Wastewater projectS can take a number of 
years.o plan. design and construct If is estimated that over the coum: of three (3) )'e81S the 
en.ire consultant engin~ng eommunity will have had lhe opportuni.y to apply the amended 
regulatioBs, By fY 2015, engineering (oosultants unfamiliar w.th 1he rule are expected 10 
dettea$e to zero. lbis assumption is based Of) .he decteued amount o(time needed to become 
familiar wiCh the standards. 

Of the one'l:.undred ( I 00) etlgineering reports that may add 10 (he c.oslS of prq:waliOfl due to 
ina-eased consulting engineer time. it is estimakd (hal only eightY' .. f1vc (85%) or eighty-five (as) 
engineering reports will be privately fUnded. Engineering I"CJ.lOi1S walt .accompany oonstructKm 
permit applications for pressure sewers, pomp sta1ions. and gravity sewerS larger than eight (8)
In.ches in diamc.~. 

It is also assumed that fifteen percent (I So/.) of the four1een (14) facility plans submitted to the 
Pepartmmt. whidt may add 10 the costs of pJq)aration due to increased consulting engineer 
time, two (2) facility plans will be funded privately. Facility plans wiU accompany.construcrion 
pmnit applications fo.r wastewater treatment facil ities or wastewalef· projects m::eiVing stale 
funding. 

Based upon the Department's contract ~IS foroonsu.ting engintttS. a COilSu1tantt s rate is 
conservatively estimated a' $125.00 per hour. The actual tost cllargedoo a projttt varies 
considerably due to the size and complexi.y of the project and based on the expertise of the 
personnel assiped to work on a particuJar project. 

It was assumed tbat due to tbe amended rule" an in.crease of eight (8) houts of work per 
engineering report would be needed. I n addition. an increase of forty (40) hours of work per 
fa<:ility ptan would be netessar)'. This inc,rease in work for an engineering report or 3 facility 
plan would be ~icable for about lftree (3) years after the rule becomes effective. Each ye:u the 
amount of time necessary to Blea: these new requirements will decrease eventually 10 zero in IT 
2015. as a result of gained familiarity and undcrscantling of the proposed rule. 

Sgmmary of Cosb 

Consultant engineering costs for dcvf:lopers and private Se'Wef" companies are S t 74.194 in the 
a8gregat~ to (Omply with this proposed role. Beginning in fY 2015, 8S8fC8.te costs of 
-compliance are reduced tQ zero. 


