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Section 8 — Technical Support Appendices

Appendix 8.A

Legal Description and Evidence of Site Ownership

The legal description of the WWTP site is found on page 2 of the discharge
permit application enclosed in Appendix 8.F. The metes and bounds
description is NW Ya of NE Y4 of SW Ya and SW V4 of SE YVa of NW Y4 and all
of NW Vs of SE Yaof NW V4 LY S of Farmers Ditch 19-5-68.
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Appendix 8.B Special Surveys (e.g., Endangered Species)

Special surveys are not required for the WWUP and are not included.
Special surveys are typically part of the NEPA process for SRF funding as
discussed in Section 3 or for new site locations for infrastructure additions.
The City currently has no plans for pursuing SRF funding for any projects.
Should the City'’s funding needs change, they will comply with all funding
requirements for special surveys. The existing WWTP site will continue to
be used throughout the planning period. Any new interceptors or lift station
locations are planned for the planning period may require special surveys if
federal funding (e.g. SRF) is involved. Other special surveys that could be
applicable to a new project site include endangered species and historic
preservation.
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Appendix 8.C NEPA Process

As noted in Section 3, the City is not applying for an SRF loan or any other
federal funding in association with this Utility Plan. There are no
improvements immediately proposed that involve federal land management
or would constitute a major federal action which would trigger NEPA

requirements at this time.
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Appendix 8.D

Site Characterization Report

The geotechnical investigation for the most recent WWTP improvements
project is enclosed. Since this WWUP is not associated with any specific
project, no project-specific geotechnical investigation was completed.
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SCOPE

This report presents the results of our geotechnical investigation for the
proposed improvements to the wastewater treatment plant located at 920 South
Boise Avenue in Loveland, Colorado {Figure 1). The purpose of the investigation
was 1o evaluate the subsurface conditions and provide foundation
recommendations and geotechnical design criteria for the project.

The report was prepared from information provided by CH2M Hill and data
developed during field exploration, laboratory testing, engineering analysis, and
experience with similar conditions. The report includes a description of
subsurface conditions found in our exploratory borings and discussions of site
development as influenced by geotechnical considerations. Our opinions and

.recommendations regarding design criteria and construction details for
foundations, slabs-on-grade, lateral earth loads, and drainage are provided. If the
project grading, building locations/elevations, or proposed construction change,
we should be notified. Qur opinions are summarized in the following paragraphs.
More complete descriptions of the subsurface conditions, results of our field and
laboratory investigations and our opinions, conclusions and recommendations
are included in the subsequent sections of this report.

SUMMARY OF CONCLUSIONS

1. Soils encountered in our borings consisted of between 3 and 12 feet
of fill materials over clayey sands and gravelly sands. In the boring
at the planned odor mitigation system, the soils are underlain by
claystone bedrock at a depth of 10 feet (elevation 4915, Figure 2).
Ground water at this location was measured at a depth of about 13%
feet (elevation 4913). In the vicinity of the grit chamber and
associated structures, claystone bedrock was encountered at a
depth of 32 feet below ground surface (elevation 4891). Ground
water was measured at this location at depths of about 24 10 26 feet
(elevation 4896 to 4898). Existing groundwater levels are not
expected to significantly affect site development.
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2. Existing fill was encountered in all four borings. Deeper fifl was
encountered in the vicinity of TH-2, TH-3, and TH-4. Existing fill
should not support foundations. We recommend removal and
recompaction of the existing fill beneath the planned headworks
structures.

3. We believe footing foundations or reinforced concrete mat
foundations can be used to support the proposed structures. The
structures should be arranged to accommodate minor settlements
and relative movements. Foundation discussion and criteria for
foundations are provided in this report.

SITE CONDITIONS

The wastewater treatment plant is located on the east side of South Boise
Avenue and north of Highway 402, at Tuxhorn Boulevard in Loveland, Colorado
(Figure 1). The site consists of an existing wastewater treatment facility with
numerous structures and treatment systems. The plant improvements are
generally located between, and will connect, to many of these structures.

Typically, the site slopes to the south over most of the plant site. The area
north of Tuxhorn Boulevard has a slope of approximately 5 percent and is grass
covered. The portion of the site with the majority of the planned upgrades was
nearly level with partial grass cover and partial paving, existing buildings and
numerous treatment structures.

PROPOSED CONSTRUCTION

Based on conversations with the client and the information provided for our
use, we understand the expansion of the wastewater treatment facility headworks
will consist of construction of a vortex grit separator with a diameter of 18 feet, a
grit pump station, an influent pump station, and a biofilter. Connecting pipelines,
channels along with water control and sampling structures will be constructed.
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We understand the biofilter will be used for odor mitigation and will consist
of a shallow bin type structure containing organic treatment material or simitar
material. A manifold beneath the organic material will disperse air from the plant
for treatment. The biofilter will be located in the vicinity of boring TH-1 {Figure 1),
north of the existing administrative building.

The other structures will be located to the west of the administrative
building and south of the headworks (TH-2, TH-3, and TH-4). The existing nearby
structures are on a variety of foundations including footings and drilled piers.
The influent pump station, grit basin and grit pump station will be arranged such
that the top of the structures will be near existing ground surface. The bearing
elevation of these structures will be between elevation 4904 and 4907 feet
(approximately 17 to 19 feet below existing grades).

INVESTIGATION

Subsurface conditions at the site were investigated by drilling four borings
in the areas of the proposed structures. The approximate locations of the borings
are shown on Figure 1. Our field representative observed drilling, logged the soils
found in the borings and obtained samples. Summary logs of the borings,
including results of field penetration resistance tests, are presented on Figure 2.

Samples obtained during drilling were returned to our laboratory and
visually examined by the geotechnical engineer for this project. Laboratory
testing included natural moisture content and dry density, sweli-consolidation,
Atterberg limits, gradation, pH and water-soluble sulfate tests. Results of
laboratory tests are presented in Figures 3 through 6 and summarized on Table L.

CH2ZM HILE

LOVELAND WWTP HEADWORKS IMPROVEMENTS 3
LOVELAND, COLORADRO

CTL|T PROJECT NO. FCO3906-125 (ravised 4/23/07}




SUBSURFACE CONDITIONS

Soils encountered in our boring at the planned odor mitigation system
consisted of 3 feet of fill over clayey sands and gravelly sands. The soils in this
area are underlain by claystone bedrock at a depth of 10 feet (elevation 4915,
Figure 2).

Soils encountered in the vicinity of the grit chamber and associated
structures (TH-2, TH-3 and TH-4) consisted of 3 feet of fill over clayey sands and
gravelly sands. Claystone bedrock in this area was encountered in one boring at
a depth of 32 feet below ground surface (elevation 4891).

Ground Water

At the biofilter location (TH-1), ground water was measured at a depth of
about 13" feet (elevation 4913). Ground water at the grit chamber location (TH-2,
TH-3 and TH-4), was measured at this location at depths of about 24 to 26 feet
(elevation 4896 to 4898). Groundwater levels will vary seasonally and may rise as
development of the site progresses. The existing groundwater levels are not
expected to significantly affect site development. We suggest assuming a
groundwater elevation rise of 5 feet above that measured in our borings during
wetter seasons and wetter years.

Seismicity

This area is subject to a low degree of seismic risk. Based upon the 2003
International Building Code (2003 IBC) and the results of field penetration tests,
the site classifies as Seismicity Site Class C. The soils and groundwater
conditions indicate low susceptibility to liquefaction.
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CONSTRUCTION

Existing Fill and Structures

Existing fill was encountered in the borings to depths ranging from 3 to 12
feet. Deeper fill areas may be encountered during proposed improvements. The
fill is of unknown origin and age, but is assumed to be primarily backfill from the
construction of adjacent structures and installation of utilities. There is a
significant potential of settlement or heave for improvements supported by the fill.
We recommend the fill be removed and recompacted if located beneath any of the
planned structures.

The fill removal area should extend beyond the planned structure footprint
at least 5 feet. If the excavations are deeper than about 10 feet in the planned
improvement area, additional measures should be considered to reduce the
potential settlement of backfill. We should be advised if any of the excavations
are deeper than 10 feet below the proposed floor. The excavation can be filled
with on-site soils, moisture-conditioned and compacted to the specifications in
Fill Placement, below. Removal of the existing fill will provide more uniform

support for improvements.

The existing fill can also affect pavements and exterior flatwork. The
lowest risk alternative for exterior pavement and flatwork would also be complete
removal and recompaction. The cost could be significant. If the owner can accept
a risk of some movement and distress in these areas then partial depth removal is
an alternative. We suggest removal of the existing fill to a depth of 1 to 2 feet
below existing grade, proof rolling the exposed subgrade, and additional removal
or stabilization of areas where soft, yielding or organic soils or debris is
encountered. After this, fill placement can proceed to construction grades.
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Excavation

Excavations of up to 20 feet are anticipated for the proposed
improvements. Bedrock was not encountered within the planned excavation
depths. We believe the soils encountered during this investigation can be
excavated with typical heavy duty excavation equipment.

Excavation sides will need to be sloped or braced. We recommend the
owner and contractor become familiar with applicable local, State and Federal
safety regulations, including the current OSHA Excavation and Trench Safety
Standards. The contractor should be aware that in no case should slope height,
inclinations, excavations or depths including utility trench excavations exceed
those specified in local, State and Federal safety regulations. Specifically, the
current “OSHA Health and Safety Standards for Excavations” should be followed.

For this site, the overburden soil encountered in our exploratory borings
includes sandy clay and clayey sand fill, clayey sand, and gravelly sand. We
believe the overburden soil may classify as Type C soils, allowing excavation
slopes of 1.5h:1v. If groundwater is encountered and seeps from the slopes, this
may require other precautions.

Our preliminary soil and bedrock classification is based on the materials
encountered in our exploratory borings. The soil penetrated by the proposed
excavation may vary across the site. The contractor's “responsibie person”
should evaluate the soil exposed in excavations as part of the contractor's safety
procedures. If an excavation (including a utility trench) is extended to a depth of
more than 20 feet, it will be necessary to have the side slopes designed by a
registered engineer. Vehicles and soil stockpiles should be kept a minimum
lateral distance from the crest of the trench slope equal to one-haif the trench
depth. The exposed slope face should also be protected against the elements. As
an alternative to temporary slopes, vertical excavations can be temporarily
braced.
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Temporary Bracing

Bracing or “trench box” construction may be necessary in order to limit the
width of excavations and reduce the amount of surface disturbance. Bracing
systems include driven sheet piling, soldier piles and lagging and others. Lateral
loading of bracing depends on the depth of excavation, slope of excavation above
the bracing, soil stockpiles and other surface loads, hydrostatic pressures, and
allowable movement.

For bracing allowed to move enough to mobilize the strength of the soils
with associated settiement and cracking of the ground surface, “active” earth
pressure conditions are appropriate for design. I movement is not tolerable, “at
rest” earth pressures are appropriate. Lateral load can be calculated using an
equivalent fluid density of 45 pcf and 55 pcf for “active” and “at rest” conditions,
respectively. We suggest assuming a “passive” equivalent fluid density of 250
pcf to calculate soil resistance. Graphical presentations of typical lateral loading
configurations are presented in Figure 7 of this report. These pressures do not
include allowances for surcharge loading or for hydrostatic conditions.
Hydrostatic pressure and surcharge loads should be accounted for, where
applicable.

The OSHA construction standard provides recommendations for timber
bracing. We are also available to assist further with bracing design if desired.

Dewatering

Groundwater was encountered in three of the four borings at depths of 13
to 26 feet. The shallow groundwater (less than 25 feet in depth) was observed in
TH-1, at the location of the proposed biofilter. Our experience in this area
suggests that groundwater depths can vary with season and, depending on the
time of construction, could be higher than measured in our borings. However,
based on our observations we believe ground water will likely not be present in
the excavations for the treatment system.
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If ground water is observed during excavating, the contractor should
consider temporary dewatering prior to andfor during construction. Dewatering
can be accomplished using a series of trenches and sumps and granular
materials from which water can be pumped, or by a system of well points. The
sumps should be several feet below the bottom of the excavations fo pump water
down through the soil rather than up through the bottom of the excavation. The
ground surface surrounding the excavation should be sloped to direct runoff
away from the excavation. The design of a well point system will likely require
further exploratory drilling to deeper depth and permeability tests both of which
were not in the scope of this study.

Fill Placement

The existing on-site soils are suitable for re-use as fill material provided
debris or deleterious organic materials are removed. If import material is
required, we recommend importing granular soils for use below floor areas.
Import fill should contain 10 to 40 percent silt and clay sized particles {percent
passing No. 200 sieve) and exhibit a liquid limit less than 30 percent and a
plasticity index less than 15 percent. Other materials may be acceptable for use
as fill on this project pending our review and approval.

Areas to receive fill should be scarified, moisture-conditioned and
compacted to at least 95 percent of standard Proctor maximum dry density (ASTM
D 698). The properties of the fill will affect the performance of structures, slabs-
on-grade, and pavements. Sand soils used as fill should be moistened to within 2
percent of optimum moisture content. Clay fill soils placed below the building
should be moisture conditioned to 1 to 4 percent above optimum moisture
content. Clay fill placed exterior to the building can be moistened to between
optimum and 3 percent above optimum moisture content. The fill should be
moisture-conditioned, placed in thin, loose lifts (8 inches or less) and compacted
as above. Placement and compaction of fill should be observed and tested by a
representative of our firm during construction. Fill placement and compaction
activities should not be conducted when the fill material or subgrade is frozen.
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Fill in areas of landscaping where no future improvements are planned can
be placed at a density of at least 90 percent of standard Proctor maximum dry
density (ASTM D 698). Example site grading specifications are presented in
Appendix C.

FOUNDATIONS

We considered several types of foundations to support the structures,
including footings, mat foundations, straight-shaft drilled piers penetrating the
claystone bedrock and end-bearing piling driven to practical refusal in the
claystone. The deep foundation systems of piers or piles would transmit
foundation loads to more stable materials at a deeper elevation, reducing the
potential for movement. However, we understand that a shallow foundation
system is preferred for these additions and the potential for movement can be
accounted for in the design of the different components. For this reason we have
not discussed deep foundations further in this report. We can provide
geotechnical design criteria for these systems, if requested.

We believe footing or mat foundations can be used to support the planned
structures. The soils encountered at the foundation elevation include medium
dense clayey sands. Footing and mat foundations have a higher risk of
movement than deep foundation systems. We estimate potential foundation
movements of less than one inch could occur for foundations designed and
constructed to the criteria below.

We understand that some of the planned structures lend themselves to
either footing or mat foundations due to their configuration. Therefore we have
included recommendations for both types of systems. Design and construction
criteria for footing foundations are provided below. Criteria for mat foundation
follow. These criteria were developed from analysis of field and laboratory data
and our experience. The recommended foundation alternative can be used
provided all design and construction criteria presented in this report are followed.

CH2M HiLL

LOVELAND WWTPF HEADWORKS IMPROVEMENTS 9
LOVELAND, COLORADG

CTL|T PROJECT NO. FC03906-125 (revised 4/23/07)




Footings

1. Footings should be supported on undisturbed natural soils or
densely compacted, engineered fill (see CONSTRUCTION). All
existing man-placed fill should be removed from under footings and
within one footing width around footings and replaced with
engineered fill. Where soil is loosened during excavation, it should
be removed and replaced with on-site soils compacted following the
criteria in the Fill Placement section of this report.

2. Footings bearing on the natural soils and/or engineered fill can be
designed for a maximum net allowable soil pressure of 2,000 psf.
The soil pressure can be increased 33 percent for transient loads
such as wind or seismic loads.

3. Footings should have a minimum width of at least 16 inches.
Foundations for isolated columns should have minimum dimensions
of 24 inches by 24 inches. Larger sizes may be required depending
on load and the structural system used.,

4. The soils beneath footing pads can be assigned a coefficient of
friction of 0.35 to resist lateral loads. The ability of grade beams, or
footing backfill to resist lateral loads can be calculated for using a
passive equivalent fiuid pressure of 250 pcf. This assumes the
backfill is densely compacted and will not be removed. Backiill
should be placed and compacted to the criteria in the Fill Placement
section of the report. These values are considered ultimate values
and appropriate factors of safety should be used. Typically, a factor
of safety of 1.5 is used for sliding and 1.6 for lateral earth pressure.

5. Exterior footings should be protected from frost action. Normally,
30 inches of frost cover is assumed for this area.

6, Below grade walls and grade beams should be well reinforced both
top and bottom. We recommend the amount of steel equivalent to
that required for a simply supported span of 15 feet.

7. Completed footing excavations should be observed by a
representative of our firm to confirm that the soils are as we
anticipated from our borings. Occasional loose soils may be found
in foundation excavations. If this occurs, we recommend the loose
soils be treated as discussed in Item 1 above.
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Mat Foundations

CH2M HILL

The mat foundation should be constructed on undisturbed native
soils. Where soils are loosened during excavation or in the forming
process for the foundation, the ioose disturbed material should be
removed and replaced with Colorado Department of Transportation
(CDOT) Class 6 Road Base (or other approved equivalent)
compacted to at least 100 percent of standard Proctor maximum dry
density (ASTM D 698) within 2 percent of optimum moisture content,
Unevenness in the excavation bottom can be leveled with a course
of low strength concrete or flow fill.

The mat foundation should be designed for a maximum net
allowable soil pressure of 1,000 psf.

Reinforced slabs are typically designed using a modulus of
subgrade reaction. We recommend use of a modulus of 60 pounds
per square inch per inch of deflection {pci).

Lateral load applied to mat foundations can be resisted by friction
between the concrete at the base of the mat and the ground and by
the passive pressure of densely compacted backfill and/or
undisturbed ground against the side of a mat provided that soil will
not be removed over the life of the structure. A friction coefficient of
0.35 can be used between the foundation concrete and the natural
soil, backfill or bedrock. The passive earth pressure against a mat
can be calculated using an equivalent fluid density of 250 pcf for
undisturbed soil or engineered fill. Graphical presentations of
typical lateral loading configurations are presented in Figure 7 of
this report. A moist unit weight of 125 pcf can be assumed for
natural soils and compacted granular backfill. These values are
considered uitimate values and appropriate factors of safety should
be used. Typically, a factor of safety of 1.5 is used for sliding and
1.6 for lateral earth pressure.

The edges of the mats should be thickened or turned down for
structural strength.

Materials beneath the mat foundation should be protected from frost
action. Normally, 30 inches of frost cover is assumed in this area.

The completed foundation excavation should be observed by our
representative to verify the subsurface foundation conditions are as
anticipated from our borings and are suitable for supporting the mat
foundation. Placement and compaction of fill should be observed
and tested.
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SLABS-ON-GRADE

We understand some portions of the plant improvements will require slab-
on-grade floors and/or exterior paved walkways. The majority of the pianned
improvement area is covered with existing fill. We recommend removing the
existing fill under slab-on-grade floors and replacing it with densely compacted,
engineered fill as discussed above in the Fill Placement section of this report or
remove existing fill and reuse it as compacted fill placed at high moisture content.
The use of engineered fill under slab-on-grade floors will reduce the potential for
damaging movement of slab-on-grade floors more than will the use of the soils
from the existing fill.

if the existing fill soils are planned to be removed and replaced as
compacted fill, after removal they should be moisture conditioned to 1 percent
above to 3 percent above optimum moisture content (ASTM D 698), replaced in 8-
inch maximum loose lifts and compacted to at least 95 percent of standard,
maximum, dry density (ASTM D 698) with a heavy tractor towed roller or self-
propelied compactor. The placement of this compacted fill should be observed
and tested by a representative of our firm. In addition, we suggest:

1. Separating the floor slab from all foundation walls and foundations
with a joint and provide reinforcement continuous through interior
control joints;

2, Eliminating undersiab plumbing where feasible or where such
plumbing is unavoidable, place it in concrete pipe trenches and
pressure test it during construction for leaks. Piping passing
though floor slabs should be isolated from the slab;

3. Plumbing and utilities that pass through the slabs should be
isolated from the slabs and/or constructed to permit movement of
the slab without causing damage to either the siab or the utilities;

4, Separating exterior concrete flatwork and sidewalks from the
structures. These slabs should be reinforced to function as
independent units. Movement of these slabs should not be
transmitted directly to the foundations of the structure; and
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5. Providing frequent control joints in all slabs to reduce problems
associated with shrinkage. We recommend following the criteria set
down by ACI.

The above will not prevent damage should floor slab movement occur but
such damage should be reduced for a comparatively small investment.

BELOW GRADE WALLS

All below grade walls should be designed for lateral earth pressures. Many
factors affect the value of the design lateral earth pressure. These factors include,
but are not limited to, the type, compaction, slope, and drainage of the backfill,
and the rigidity of the wall against rotation and deflection. For a very rigid wall
where negligible or very little deflection will occur, an "at-rest” lateral earth
pressure should be used in design. For walls that can deflect or rotate 0.5 to 1
percent of the wall height (depending upon the backfill types), lower “"active"
lateral earth pressures are appropriate. Our experience indicates similar walls can
deflect or rotate slightly under normal design loads and that this deflection results
in satisfactory wall performance. Thus, the earth pressure on the walls will likely
be between the "active" and "at-rest” conditions. Graphical presentations of
typical lateral loading configurations are presented in Figure 7 of this report.

If on-site soils are used as backfill and the backfill is not saturated, we
recommend design of foundation walls at this site using an equivalent fluid
density of at least 45 pound per cubic foot (pcf) for the “active” condition. This
value assumes deflection; some minor cracking of walls may occur. If very little
wall deflection is desired, higher design density may be appropriate. Design for
an “at-rest” condition should use an equivalent fluid density of 55 psf. We
suggest assuming a “passive” equivalent fluid density of 250 pcf to calculate soil
resistance. This equivalent fluid density does not include allowances for
hydrostatic pressures or surcharge loads. The structural engineer should also
consider site-specific grade restrictions on the behavior of the walls. If a drain is
not installed the equivalent fluid density values discussed above will need to be
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increased below the free water surface to account for the hydrostatic pressure
acting upon the wall.

HYDROSTATIC UPLIFT

The plant additions are all anticipated to be above the groundwater levels
encountered during our field testing. Buoyant force uplift caused by hydrostatic
pressure is not expected to affect the structures as currently planned. If the
planned structures change in the future to include facilities deep enough to be
below the groundwater surface, hydrostatic uplift should be included in the
design.

The effect of hydrostatic uplift will depend upon the relationships between
the weight and elevation of the contents of a structure and the groundwater
elevation at any given time. Floors for structures and tank bottoms will
experience uplift when they are emptied for cleaning or maintenance or if they do
not remain filled above the groundwater level.

Hydrostatic uplift can be relieved by a permanent dewatering system for
individual structures, or they will need to be designed and constructed as a heavy,
watertight structure capable of resisting a buoyant force consistent with a
groundwater rise. We recommend a wet density of 120 pcf for backfill used to
“weight” structures. However, backfill that is under water will be buoyant,
reducing its density by the density of water. Hydrostatic uplift can be resisted by
“tying” structures to deeper, competent soil layers. Anchors can be installed into
the bedrock and attached to the structures.
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PIPES AND UTILITY CONNECTIONS

Thrust Blocks

Thrust blocks should bear against undisturbed soil at least 3 feet below the
ground surface. For thrust restraint, passive earth pressure theory is applicable.
We suggest assuming an equivalent fluid density of 300 pef and a net allowable
soil bearing pressure of 2,000 psf to calculate soils resistance for the “passive”
earth pressure condition.

Pipe Bedding

We believe sewer pipe is normally bedded in manufactured granular
material in accordance with the pipe manufacturer specifications. We believe that
sanitary sewer pipe bedding consisting of material that conforms to Larimer
County or City of Loveland sanitary sewer design and construction requirements
will meet typical requirements. We believe angular crushed rock, conforming to
CDOT #67, specifications is usually acceptable bedding material. Squeegee or
sand normally is not considered acceptable bedding material. We do not
recommend the natural soils or the claystone bedrock encountered on the site be
used as bedding material. We recommend bedding material meet current county
specifications and be confirmed with the pipe manufacturer.

Modulus of Soil Reaction

We have been requested to provide the modulus of soil reaction (E’) for
flexible pipe wall design in accordance with ASTM F679 for the site soils. We have
used our laboratory test data, and Table 3.4 of “Buried Pipe Design, Second
Edition” (A.P. Moser, 2001), to estimate the modulus of soil reaction for the
various soil types encountered below the site. We recommend the parameters
presented in Table A below.
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TABLE A
Modulus of Sofl Reaction

 Clasaifcatio

Claystone*

Sandy to Silty 50 200
Clay (CL, ML)

Clayey to Siity 100 400 1000 2000
Sands (SC, SM)
and Clayey
Gravels {(GC)

Gravelly Sands 200 1000 2000 3000
(SW) and Sandy
Gravels (GW)

Crushed Rock 1000 3000 3000 3000

NOTE: *Claystone should not be used as bedding material

ENVIRONMENTAL CORROSION

A sample of the clayey sand was tested for soluble sulfates and pH.
Soluble sulfates were measured at 0.011 percent, and pH was measured at 8.6.
The results of testing are summarized on Table |.

Concrete that comes into contact with soil and/or bedrock can be subject
1o sulfate attack. Suifate concentrations less than 0.1 percent indicate Class 0
exposure to sulfate attack for concrete that comes into contact with the soils,
according to the American Concrete Institute (ACl). For this level of sulfate
concentration, ACI indicates any type of cement can be used in concrete that
comes into contact with the soils.
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In our experience, superficial damage may occur to the exposed surfaces
of highly permeable concrete, even though sulfate levels are relatively low. To
control this risk and to resist freeze-thaw deterioration, the water-to-cementitious
material ratio should not exceed 0.50 for concrete in contact with soils that are
likely to stay moist due to surface drainage or high water tables. Concrete should
be air entrained.

SURFACE DRAINAGE

Performance of flatwork and foundations are influenced by changes in
subgrade moisture conditions. Carefully planned and maintained surface grading
can reduce the risk of wetting of the foundation soils and subgrade. We
recommend the following precautions be observed during and maintained after
the completion of the building:

1. Wetting or drying of the open foundation excavation should be
avoided.
2. Positive drainage should be provided away from foundations. We

recommend a minimum slope of at least 5 percent in the first 10 feet
away from the foundations in landscaped areas, where possible.
Pavements and sidewalks adjacent to the building should be sloped
for positive drainage away from the building. Water should not be
allowed to pond on pavements.

3. Backfill around foundations should be moisture treated and
compacted as discussed in Fill Placement.

4, Root drains of adjacent structures should be directed away from the
planned improvements. Downspout extensions and splash blocks
should be provided at discharge points. Where downspouts
discharge onto pavement, the pavement should be sloped away
from the structure. If roof discharge is piped below slabs or
flatwork, the pipes should be solid and glued at joints.

5. Landscaping should be carefully designed to minimize irrigation.
Irrigation should not be located within 5 feet of the foundation.
Sprinklers should not discharge within 5 feet of foundations,
Irrigation should be limited to the minimum amount sufficient to
maintain vegetation; application of more water will increase
likelihood of slab and foundation movements.
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6. Impervious plastic membranes should not be used to cover the
ground surface immediately surrounding the building. These
membranes tend to trap moisture and prevent normal evaporation
from occurring. Geotextile fabrics can be used to limit weed growth
and allow for evaporation.

RESTORATION

Any pavements, sidewalks, curb and gutter, or other structures disturbed
during construction should be replaced in accordance with Larimer County and
City of Loveland requirements. Pavement repairs should meet, or exceed,
existing pavement thickness in the area of construction.

Areas outside pavements should be graded following backfiil to follow the
contours and merge with adjacent terrain without noticeable breaks. Grading
should be arranged to produce a reasonably smooth, well-drained finish with

minimal erosion.

LIMITATIONS

Although our borings were spaced to obtain a reasonably accurate picture
of subsurface conditions, variations in the soils and bedrock not indicated in our
borings are always possible, We should observe pier hole drilling and footing
excavations to confirm soils are as we anticipated from our borings. Placement
and compaction of compaction fill, backfill, subgrade, and other fills should be
observed and tested by a representative of our firm during construction.

This report was prepared from data developed during our field exploration,
laboratory testing, engineering analysis, and experience with similar conditions.
The recommendations contained in this report were based upon our
understanding of the planned construction. If plans change or differ from the
assumptions presented herein, we should be contacted to review our
~ recommendations.
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We believe this investigation was conducted in a manner consistent with
that level of skill and care ordinarily used by members of the profession currently
practicing under similar conditions in the locality of this project. No warranty,
express or implied, is made.

If we can be of further service in discussing the contents of this report or in

the analysis of the building and pavement from the geotechnical point of view,
please call.

......

.
.
.

R.B. "Chip" Leadbetter, (DB,
Geotechnical Department®dhager "

Robin Dornfest, PG
Engineering Geologist
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LEGEND:

. APPROXIMATELY 6 INCHES OF ASPHALT AT SURFACE

LY

| SAND, CLAYEY, LOOSE TO MEDIUM DENSE, MOIST TO VERY MOIST, BROWN, GRAY, RUST

-
b‘{ FILL, SANDY CLAY OR CLAYEY SAND, GRAVELLY, VERY LOOSE TO LOOSE, MOIST TO VERY
h‘ MOIST, BROWN

- *."] SAND, GRAVELLY, SLIGHTLY CLAYEY, MEDIUM DENSE, VERY MOIST, BROWN

DRIVE SAMPLE. THE SYMBOL 8/12 INDICATES 8 BLOWS OF A 140-POUND HAMMER

E CLAYSTONE, HARD, SLIGHTLY MOIST TO MOIST, BROWN, GRAY, RUST
h FALLING 30 INCHES WERE REQUIRED TO DRIVE A 2.5-INCH O.D). SAMPLER 12 INCHES,

M WATER LEVEL MEASURED AT TIME OF DRILLING.

¥ WATER LEVEL MEASURED TWO DAYS AFTER DRILLING.

weppe INDICATES DEPTH WHERE HOLE CAVED.

e INDICATES APPROXIMATE BOTTOM OF SLAB ELEVATION OF NEAREST

PROPOSED STRUCTURE.

NOTES:

1. THE BORINGS WERE DRILLED ON FEBRUARY 19, 2007 USING 4-INCH DIAMETER
CONTINUOQUS-FLIGHT AUGER AND A TRUCK-MOUNTED DRILL RIG.

2. APPROXIMATE BORING LOCATIONS AND ELEVATIONS WERE SURVEYED BY A
REPRESENTATIVE OF OUR FIRM REFERENCING THE TEMPORARY BENCHMARK SHOWN
ON FIGURE 1,

3. THESE LOGS ARE SUBJECT TO THE EXPLANATIONS, LIMITATIONS AND CONCLUSIONS IN
THIS REPORT.
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Section 8 — Technical Support Appendices

Appendix 8.E Soil Test Results

See discussion on site characterization report under Appendix 8.D.



Section 8 — Technical Support Appendices

Appendix 8.F

Preliminary Effluent Limits

Since this WWUP is not associated with any specific project, no project-
specific preliminary effluent limits were obtained. The City will obtain
preliminary effluent limits as required for future projects.

In February 2007, the City applied for a renewal of their existing discharge
permit. The permit was due to expire on July 31, 2007. The City received a
letter dated July 31, 2007 (enclosed) that the State was in receipt of the
permit renewal application and that the WWTP should continue to abide by
the limits of the existing permit until a new permit is issued. A new permit
has not been issued to date. The permit renewal application is also enclosed.






Bill Ritter, Jr., Governor
James B. Martin, Executive Director

Dedicated to protecting and improving the health and environment of the people of Colorado

4300 Cherry Creek Dr. S. Laboratory Services Division

Denver, Colorado 80246-1530 8100 Lowry Blvd.

Phone (303) 692-2000 Denver, Colorado 80230-6928 CITY OF ——

TDD Line (303) 691-7700 (303) 692-3090 LOVELAND co Colorado Department

Located in Glendale, Colorado 4 oS

http://www.cdphe.state.co.us ‘,3/ _ (‘ .§ m and Environment
July 31, 2007 Water & Powey

STEPHEN C. ADAMS, WATER UTILITIES MGR
LOVELAND, CITY OF

200 NORTH WILSON AVENUE

LOVELAND, CO 805376017

RE: Administrative Extension
WASTEWATER TREATMENT FACILITY
Permit No.: C0O-0026701

Dear Mr. Adams:

The discharge permit issued to you for your facility will expire on July 31, 2007. The Water Quality Control
Division has determined that your application for renewal of the permit is complete. We are in the process of
developing a renewal permit, but the review procedures required by law have not been completed.
Accordingly, we are giving you notice by this letter that your previous permit remains in effect under Section
104(7) of the Administrative Procedures Act, C.R.S. 1973, 24-4-101, et seq (1982 repl. vol. 10).

All effluent limitations, monitoring requirements, and other permit terms and conditions in your current
permit will remain in effect until your new permit is issued.

Sincerely,

Loretta Houk, Administrative Assistant
Water Quality Protection Section
WATER QUALITY CONTROL DIVISION

xc:  Environmental Protection Agency, Gregory Davis, Permits Team Leader (8P2-W-P)
Larimer County, Local Health Department
Jennifer Miller, D.E., Technical Services Unit, WQCD
Permit File

/1h renewent






-Prepared for




February 8, 2007

Mz, Andrew Ross

Colorado Department of Public Health and Environment
Water Quality Control Division

WOUID-WQP-B2

4300 Cherrvy Creek Dirive South

Denvoer, Colorado 80246-1530

Subject:  Application for Permit Renewal
City of Loveland Wastewater Treatment Plant, Larimer County
CDPS Permil Number CO-0026701

Dear Mr, Ross:

Enclosed are three copies of the City of Loveland's application for renewal of the peerit for
ils wastewaler reatment plant, CDTPS Permit No, CO-0026701.

The City reguests a reduction in monitoring {requency in the renewal permit as allowed fox
in the Division’s policy titled, “Baseline Monitoring Frequency, Sample Type, and Reduced
Manitoaring Frequency Poticy for Industrial and Domesbic Wastewalter Treatment Facilitios”
based, at omintmam, on the City’s participation in the Big Thompson Watershed Forum
monitoring program. The City has been partivipating o this ambient monitoring program
for eight yvears, We believe that this monitoring program meets the requirements for
recdhuced mondtoring frequency under “ Ambiont Water Quality Monitoring.”

If additional information is needed, please contact Johin McGee of my stafl at 970-962-3760)
or myself with any gquestions.

Sinceraly,
K A

Stephen C Adams
Water Utilities Managor

o Michael McCrary, City of Loveland
Al Paquet, CH2M HILL
Pat Nelson, CH2M HILL




Table of Contents

Permit Application

Attachments
Aftachment A - Service Area Map
Aftachment B « Lisf of Commercial Users
- List of Industrial Users
Attachment C - Process Flow Schematic
Attachment D - Location Map
Attachment £ - Site Layoul Map
Attachment F - Summary of Upsfream Dafa Parameters
- CD of Upstream Data
Attachment G - Evalualion of Trealment Facility Capacilies
- Process Analysis Technical Memorandum
Aftachment H - Map of Lift Station Locations
Attachment} ~ Answer to Question 24.A Regarding Staffing FPlan
- Waler and Power Department Organization Chart
- Chain of Cominand Organization Chart
- Answer to Question 24.8B Regarding Emergency Response Program
Attachrnent J - Answer to Question 24.C Regarding Chemicals Used at Facility
~ Material Safefy Data Sheets
Attachment K - Answer to Question 25,C Regarding Analytical Frocedures Used
Attachment L ~ Answers fo Queslions 28 through 32 Regarding Biosolids Handfing
Aftachment M ~ Answer to Question 33.A Regarding Pollutants Believed fo be in the Influent

- Answer to Question 33.0.1 through 33.0.5

~ Procedures fo Identify Industrial Users

- Wastewaler Discharge Analysis for McKee Medical Center

- Preireatment influent Data and Percent Removal During Treatment
- Analytical Methods Used for Pretreatment Monitoring

- Prefreatment Ordinance

- High Strength Sewer Surcharge Rales



Permit Application




DOMESTIC WASTEWATER DISCHARGE APPLICATION

FOQR AGENCY USE ONLY
PERMIT NUMBER

COS L S S S/

DATE RECEIVED

YEAR___/MO.__ /DAY

Do nrot attempt to complete this forn before reading the accompanying instractions.

PLEASE PRINT OR TYPE

SECTION 1 - GENERAL INFORMATION

1.4 Facility Name City of Loveland Wastewater Treatment Facility

B, This application is for [check the appropriate space(s): ]
Nese perimit Renewal of existing permit ___ X

Surface Weier discharge X Ground-Weater discharge
fa) hipoundment
(b) Land Application
(e} Septic Sysiem >2000 gpd

Co Existing permit number (if applicable): CO-00___26701
D, Type of fucility ownership (municipality, sanitation district, private individual, corporation, efe.)

Municipality

Federal Taxpayer (or Employer) IDI: 8 4 ¢ 0 0 0. .. 6.0 .9

2.Name, address and telephone number of the legal owner of the wastewater treaiment facility producing the discharge. Where
the facility is owned by a cily, town, special district, etc., provide the name of the ranking official (mayor, city/town
manager, president, board chairman, ete.) who is legally registered with the Secrelary of State's Qffice and in good
standing or the names of any individual who is a pari owner of the fucility.
A Legal Owner, Title My, Stephen C. Adams, Water Utilities Manages
B Mailing Address__200 North Wilsen Avenue

City__Loveland State_Colorado Zip Code 80537

C. Telephone Number ( 970 3 962-3000

Area Coele




3. Location of fucility
A Legal deseription (14, 174 Section, Towaship, Range,_and fatitude-longitude)
TSN, ROBW. SE . NW ¥4, Section 19

B, Streef Address (£, City, Zip Caode ) 020 Sonth Boise, Loveland, Colorado 88537

nner

C. County la

1§

A, COperator Information
A Cerdified operator in charge (Name, Classification, and Number)
My, Michael McCrary (interim Wastewaler Treatment Manager and Lead Operator). Class A Wastewaler Cortification
No. 1214
B Telephone Number ( 970 ) 9062-2572

Area Code
s the facility aperaied by an individual or a company through a writien contract? Yes  No X
If yes, complete the follnwing:

Operator Not applicable

Mailing Address
City State Zipy Code
Telephone Number | )

Area Code

D, Submit a copy of any ovwnerfoperator agreements which are currently in effect or that are scheduled 1o be in effect
during the life of the permif,__MNol applicable.

SECTION If - SERVICE AREA AND POP ULATION

3. Unless this is a reneval of an existing permit and the service area has not changed since the previous applicaiion, provide
am 8 172 x 11 inch map which defines the legal houndaries of the service area. See Attachment A for a map of the service
wreas,

6. Provide a breakdown of the manber and type of existing taps in the service area as follows:

Type of Tap Numher Description (attach list i necessary) Total Estimated Flow™
Residential 21,040 Residential Taps 5.0_MGD

Tndusirial 278 Sece Altachment B 0.08 MGD
Commercial 2.296 See Attachment B 0.8 MGD

Other (specifil

* Total estimated flows are based on the proportioned consumptive water use for 2006 for each tvpe of tap and an average

flow al the WWTP of 5.9 MG D,

All facilities with a design flow of 1 MGD or greater shall provide a list of non-residential customers which ineludes the
name, address and type of business. See Alachment B

7. Mhat is the poprilation of the service crea? 65600

& Municipalities or Areas Served
Identify any agreements, jor the acceptance and treatment of wastewalter, with connector systems, districts, subdivisions,
counties, cities, or other agencies or persons within or outside the defined service area.
None. No connector districts

_2-




SECTION I - FLOWS AND DISCHARGES

8. Provide the following dara on influent flovs to the facility during the past colendar vear. Efftuent flow data may be
substituted where that is no influent flow measuring and recording or totalizing device.

Average daily flow (MG D) dharing the three prininum flow months. month _February  month March  month April

fow 525 How _4.82 Jow 530

Average daily flove (MG D) during the three meaximum flow months. month June month July momh Aug
Jlow _6.90 Flone _G.8) How _6.89

). For each swface water discharge point from the treatment facility indicate the type of discharge (continuous,
ternnitiend, seasonal, ele.), legal deseription (174 of 1/4 Section, Township, Range) and the name and deseription of
the receiving water for cach.

Outfall Legal Description Typical Months Receiving Latitude/Langitude
Nunher (LR.S 1MH, 1) of Discharse Water of each outfull

Fxisting Permit} Method Used
001A TON, ROSW, See. 19, SE Y NW ¥ Continueus  Big Thompson River  40°23° 03.16"/ 105° 03
0740

1 For a discharge to « ditch provide « copy of: 1) any agreemeni with the ditch owner which anthorizes the discharge
and; 2) the notification to the owner that this application is being made and a copy sent 1o the Division.
Not Applicable

12. Does facility aceept septage? If ves, provide description of procedures and guantities,
Septage is not accepted at the plant,

13.1s orwill land application of any wastewater be practiced? Yes__No X
If ves, answer question 14. If no, go to question 15. Nonpotable waters are used for irrigation of the plant site.

The Division may request additional information before ihe permit can be issued.
15.Bypassing and Overflow Points for Surfuce Water discharges and for Ground-Water discharges, as appropriate

A Onaseparate sheet, provide a diagram/map itlustrating 1) the location of any bypass and/or construcied overflow
poini(s), 2) the receiving water, and 3) a description of any bypass andfor constructed overflow point(s) af the
ireatment facility that are not deseribed in a current permit for the facility. Also provide this information for any
{ifi station or any point in the collection system.
see Attachment C for a process flow schematic for bypasses at the treatiment facility, The only overflow noints,
designated as OF on the schematic. occur after preliminary treatment and bypass primary and secondary treatment.
Secondary settling and disinfection treatment would still occur for the overflow,

There are no known bypasses or overflows to receiving waters that can oceur in the collection svsiem. However.
there ave three lift stations that have overflows to containment areas. These include the East Side Lift Station., the
Horseshoe Lake Lift Station, and the Mouniain View Lift Station, as described below.,

e Fast Side Lift Station: 148.000 eallon retention pond and 138,000 gallons of intercentor (used in case all back-
up pumps and power fails). Provides an averape of 3.0 hiours of retention time.

» Horseshog Lake Lift Station: This Puplex lifi station is equipped with two sceondary wet well storace
manholes upstream of the 1ift station wet well. T the event of a power outase and standby eenerator failure, the
secondary wet wells would begin 1o fill, The secondary wel wells have a total volume of 7.370 eatlons, which
provides a storage time of 2 howrs based averase desion flow.

*  Mountain View Lift Siation: This duplex station is cquipped with a single secondary containment manhole
upstream of the 1ift station wel well, In the event of a power outage and standby eenerator failuse. (he




secondary containment witl begin to {ill. The sccondary containment has a 1olal vohume of approximately 3,060
eallons, which would provide a storage Uime of about 3 hours at average desian flow,

B Include « general discussion of what conditions would cause g discharge from any such point {o occur,
There are no locauions where a bypass can occur directiy to the River. A loss of the influent screw pumps at the
treanment facility. such as from a power eutage would cause a controlled overflow (o accur afier preliminary
treaiment. The waters would go 1o the final ¢larifiers where some seftlineg would occur and flow throush the UY
disinfection facilities. Standby poveer is provided for the UV disindection facilities and the WWTP has dual eleciric
circuits that are manually switched {following an oufage.

1t is unhikely that a discharge (o8 recetving waler would occur from any of the 1ift stations. See the angwer {o
Question 23.C resarding 1he emersency svstems in place 1o prevent a discharge from the §ift siations.

16, Subnit a locetion map showing the facility property and discharge points. The map shall be from a 7-172 or 13 minute
USCGS quad sheet or a map of comparable scale. A novth arvow shall be shown. Any public water supply intakes
within a 5 mile radius of the fucilitv shall also be identified,

Sec Attachment 1. Please note that there are no public water supply intakes on Big Thompson River within a five-
mile radius of the discharge point. The Greeley water sunply intake s in Bovd Lake,

17 Submit a diagram of the site which shows appurtenant facilities (buildings, ponds, diversion ditches, treatment
processes, ele.), the strean location, munbered discharge paints, influent moniforing and efffient compliance sampling
points, bypass points and flow monitoring points. The diagram shall be 8 1/2 x 11 inches. A separate (reatment
process flow schematic may also be submitied,

See Atlachment E for the site layoutmap.

SECTION IV « RECEIVING WATER INFQRMATION

18.1s analytical data reguired to be submitted? Yes  No X
If yes, see Appendix G*
No parameters were checked in Apnendix G, Per Lyan Kimble, if no parameters are checked sthen no samples are
required, However, the Big Thompson Watershed Forum and the USGS have been implementine a monitoring program
along the Big Thompson River. This program includes a menitosing station upstream of the City of Laveland
Wastewater Treatment Facility, The results of the upstream monitoring can be found on a CD in Atlachinent F. No
separate sampling was performed for the application,

Sample Efffuent Yes _ No X Noparameters were checked in Appendix G,

Sample Upstreamn of the discharge peint Yes  No X Noparameters were checked in Appendix G. However,
upstream data are included on a CID in Atachment I,

*Pearameters indicaied by an "x" in Appendix ( shall be submitted firom at least one composite sampling (grab
sampling for lagoons) of each discharge point plus ar least one repesentative sample of stale waters upstream of each
discharge. See instructions accompanying this application for more information on sampling.

10.Pravide a copy of any studies or other analyses which you feel may help the Division in its development of efffuent
limitations for your facility. This wonld inclede sampling data for pH and temperature, instream sampling and
analyses upstream or downstream of the discharge, modeling results, ete. If this information has previously been
submitted, provide a copy with this renewal application. See Attachment F.

SECTION V - TREATMENT FACHITIES AND SEWER SYSTEM

20 Treatment Facility Design Capacity

A Provide design calewlations and other engineering data whickh define the organic and hydraulic capacity of each
wnlt process and the facilities as a whole. If this information was provided with the application for an existing
permil, then provide information on any changes or additions af the facility since that time. Plans and
specifications and engineering design studies must be certified by @ registered professional engineer. Upgrades
have been made to the wastewaler treatnens plantas well as a revating of the plant to 10 MG, See Attachment G
for unit design capacities.




1.

When did the facility first begin operating? 1963 - The last ume the WWTP wag modified was in 2006 and 1he
gngoing wodifications are due 10 be completed in the spring of 2007,

If this is a lagoon spsiem, please provide verification thal the lugoons are lined and provide information pertaining
to the liner. Do these lagoons meel the allowable seepage rate requirement of less than or equal to 1 x 10°°
emdsec? tf the lagoons do meet the allowable seepage rate, please submit docimentation showing this information.
(Also, see Appendix D and D1 of this application.)

Not applicable,

Has there been an expansion or rerating of the facility since the last permitwas isswed? Yes X No
The City submitted an application for site amendment to rerale the plant for an increase in the permitied {low, The
rerating is dated in Qciober 2004, and corrections 1o the permii were made in June 2003,

Date(s) and Number(s) of the original site approval for the fucility and any amendments.

The plant was originally constructed in the 1950°s, The City has beent unable 1o locate the original siie approval,
The most recent site application was approved May 21. 2003 and amended February 2. 2006,

21.Collection System-Infittration/Inflow

A

C.

Daes the 30-day average flow to the facility exceed 120 gallons/capita-day during any month?  Yes_ No X

If s0, attach a discussion of the extent of the problems (quantities, sources, efe.) and any ongoing or proposed
correction programs (including scape and budger of programs). Attach a copy of the pertinent portions of any I
studies which have been caompleted,

Per capita flows have not exceeded 124 gallons/capita~day since 1999, The City is not currently performing any i/

Attach a description of any ongoing sewer system maintenance/vepair/rehabilitation programs.

The City has an annual contract with Dale’s Environmentat Service (DES) for cleaning and inspecting sewer lines,
The annual contract is for $135.000 at a unit price of $0.35 which equaies to approximately 386.000 feet or 73
miles of sewers contract cleaned each year. Of the 73 miles cleaned, DES will inspect 10% or over 7 miles of the
sewers using closed circuit television, The City alse contracts with DES for up to $35.000 per vear 1o conduct
additional inspection using closed ¢ireuit TV, The City also uses their own crews for cleaning and inspecling sewer
lines as required for new connections and regular maintenance, This maintenance and inspection program has
greatly improved the conditions of the City’s collection system over recent vears,

Attach a deseription of any ongoing interceptor flow monitoring programs if such data is collected. Inchude a
description of monitoring techniques, the locations of monitoring points and any pertinent data.

The City is not cwrrently performing any ongoing intercepior flow monitoring programs. nor are there any plans 1o
perform an ongoing interceptor flow manitoring program af this time.

22.Are any fucility or collection system (I reduction) expansions or improventents planned during the next five years? If
s0, describe the extent of the expansions/improvements and list any proposed schedules for planning, design and
construction.

The City Is planning a rehabilitation / replacement program aimed at “renewing” the wastewater collection system.
The major driving forces for this program are to rehabilitate any identified deteriorated sewers (caused by
corrosion), reducing I/, and restoring sewer capacity. Additional funding throngh a recent rate increase will be
devoted to this endeavor. By taking on this prosram., I/l will be reduced as will other problems associaled with
maintaining a wastewater collection system, Over the next 5 years, the City is projecling (nof yet budeeied) over
$3.2 million on_this rehabilitation program. In the summer of 2006, the City of Loveland rehabilitated
approximately 3.000 feet of the Fairerounds Interceptor (30 and 33-inch diameter) and approximately 2.000 feet of
8 to 15-inch diameler sewer lines within the collection systemy. The rehabilitation was performed using cured in
place pipe (CIPP) technology to repair damage due 1o corrosion and reduce infiliration. A cemparison of the pre
CIPP and post CIPP video inspection results indicate that the CIPP successfully eliminated the infiltration and
resiored the capacity of the interceptor,




23.Lift Stations

A Provide the following informetion for all Hift stations in the service area:

Lift Stetion Name/No. Wet Well Volume # of Prmps and Capacities Curreat Peak Daily
(gpm and hip) Flow® (MGD)
Fire Station #2/Taft 9,675 gal 2@ 10hp/ 606G gpm 0.20
Barberry (Castiwvay Lumber) 338,650 eal 2 & 5 hpl70 epm 0.0036
Lakeside Terrace 5,838 pal 2 7.5 hp/100epm 0.032
Bus Barn (North Lake Estaies) 7,640 gal 2 @ 5 hp/125 apm 0.032
West 20" Sereet 8,395 gal 2 @ S hp/125 apm 0.028
North Horseshoe 7,520 pal 2 @ 10 hp/ 386 opm 0.087
South Horseshoe 19,825 oal 22 20 hp/1100 epm 0.23
Faorseshoe Lake 1,100 gal 2@ 5 hp/175 apm 0.021
South Side 31,050 pal 3 &0 40 hp/1,859 gpin 0.1 1%%
Bovd Lake 4,335 oal 20 S hp/150 apm G.016
Fast Side 16,000 gal 2 @ 100 hp/3600 gpm 1.30
Mountain View 1,100 gal 20 3 hp/100 gpm 0.0018
Boedecker 3,085 gal 240 S hp/80 epm 0.011
Mariana Cove 7,520 gal 2603 hp/42 epin 0.0056
Lakes Place 4™ 9,960 ga) 2.0 3 hp/ 390 apm 0.022

* Reported are the current estimated daily discharges ot a peak day as caleulated based on ran time and pump capacity. Pump
cupacily is based on the rated capacity for the 1t station. For duplex stations only a single pump is in service.
*= Sowth Side Lift Station is operated al 60% speed (110G 2om), which was used to determine the estimated datly discharge.

B. Include a map which shows the locations of the lifi stations. The service area map requested in Question 3 of this
application may be used in place of a separate map. See Attachment H,

e

Describe the emergency spstems in place (alarms, dual grid power fead, generators, holding ponds, ete,) whiclwill
be used to prevent a discharge from any Lift siation.

Al] 1t stations are equipped with standby eenerators. 1n the event of a oss of power, an autcmalic transfer switch
will activate the standby generators. 11 the standby generator would fail, then there could possibly be a it station
overflow onee all secendary containment vessels are full, The likelihood of this happening would be very remole.
One lift station in the City does not have emergency power, which 1s the Barberry Station near Cashway Lumber,
If this stafion fails, a higl water alarm is activated and the City can respond with a mobile senerator for emergency
power, All LAl stations in the City are remotely monitored by the City SCADA system (RS View with
radioftelemelry signal). Each Nl station is monitored for pump failure, pump ON/OFF, pump run hours, high water
alarm, Jevel in wel well, emergency power ON/OFT, and primary power ON/OTFFE. The East Side Lift Station is
also equipped with a flow meter and is remotely monitored for flow,

SECTION VL - OPERATION AND MANAG EMENT

24, Provide the following information for the facility. A current plan of operation which includes this information may be
subsiituted.

A A copy or descriplion of the staffing plan for the facility, including the number of operators and their certification
levels, and operating personnel coverage of the facility during weekdays, weekends, and holidays. See Altachment
I

B. Adiscussion or outling of the emergency response program used at the facility. This discussion showld inchede:

2 Adiscussion of alarm systems insialled at the facility, including any vemote transmission of alarms.
See Attachment ]
3. Adescription of the chain of command in emergency sitnations. See Altaghment 1




Provide these delails on separate sheels, [ information is not available for any of these items please indicate that
this is the case and provide a brief explanation af why the item eannot be discussed or deseribed,

Co Attach a list of any chemicads which are used in the aperation of the treatment facility. This includes chemicals
added divectly 1o the treaiment process (chlorine, copper sulfate, other algicides, alum, ete.) as well as chemicals
which are wsed adjocent 1o unit processes (ponds, basins, etc.) which may be carried info the treatiment systen by
storm events, snovwniell, ete. MSDS sheets shall be inciuded for any ncome-brand (Agquashade, Round-up, ere.)
products.

See Altachment ] for a list of chemicals used a1 the freatment facility and for the Material Safety Data Sheets.

25, Monitaring and Testing

A Describe the method of fiovw measurement for the influent flow to the facility and for each discharge {i.e., V-noteh
weir, 3-inch Parshall flume, calibrated pumping rate with run-tinte imeter, nong, ete,). Also, describe the "range™
(minimum-naximum) of any flove metering and recording equipment associated with these devices.

The flow monitoring is unchanged from the previous permit application snd is sumimarized in the table below.

Monitoring Point Type of Device Size Renge of Flows Type of Recorder Meter (if
o Measured any)
3001 (Influeng) Parshatl Flume 24 inch 0273 MG 0214 Ultrasonic Open channel

MGD flow transmitier. M also

totalizes readout.

B Describe procedures and lests used (o determine the accuracy of the flow measuring and recording devices and
nole how often the devices are calibrated.
Device

Method Freguency

24 inch Parshall Flume with Ultrasonic
flow sensor

No calibration is dene to the flume. For

the sensor, il a trend of variation over
10% is noted between the manuaity

The flow sensor reading is checked
against a manual measurement of flow
from the Parshall flume once per week,

measured {low from the {lume and flow
measured by the sensor, the flow sensor
unit is recalibrated by the City’s
Technijcal Services departiment. The
fiow sensor reparts alarms and error
codes to the operators ifthere is a
system malfunction. Recalibration is
performed as necessary to respond to
system alarm messages. Recalibration
has not been required to date.

Preventive maintenance work is done
once per year. This includes checking
all electric outputs and calibrations in
addition to physical inspection for
corrosion, dirl, and moisture.

C. Auach a description of approved analytical procedures which are nsed, or will be used, for analyzing each influent
and ¢ffluent parameter in order to meel the reporting requirements of the permit, Also, describe the location where
each analysis is or will be compleled and the requirement used for each method not done in the lab. (i.e., BOD;-
Method 52108 from Standard Methods, efe) Is a commercial or other WWTP laboratory used? Jf so, idemtifv the
laboratory and submit their analytical methods for each parameier.,

See Attachment X for analytical procedures used for influent, efffuent and solids analysis and Attachment M for
analytical procedures used for the pretreatment program.

26.1f this application is for renesal of an existing permit and any violations of effluent limits occurred during the period of
such a permit, are there any administraiive, design, operational, or financial deficiencies swhich would prevent the
applicant from eliminating such violations prior (o the issvance of the renewal permit?  Yes___No_X

The applicani shall answer yes if any such deficiencies were previously identified (engineering report, Division
inspeciion, elc.) and have not been elimineted af this time.

There have been no flow limitation viglations during the period of 1he existing permit,

A I the answer (o the above question is yes, then a written report nast be included which deseribes how and when

-7



the deficiencies will be eliminated.

SECTION VI - BIQSOLIS HANDLING - BENEFICIAL USE QR DISPOSAL

271 facility is a lagoon, last time solids were removed? Month Year,

28

340.

37

32

Will biosolids be removed within the next 1-3 years? Yes No
) U

Antivipated date of removal: Year

Not applicable

For a mechanicad facility, please attach a short narrative description of the type of trectinent (i.c. Class A or Class B),
beneficial use (i.a. land application, composting) as described in EPA 503 Regrdations/Colorado Biosolids Regdations
#64, or disposal method(s) {i.e. lamdfill, ransported 10 another facility) which are to be ufilized

See Attachment L.

. Are blosalids being stored af the facility? For how long? Mo solids are routinely stored_on site.

See Attachment L,

Will a confract hauler be niilized? Yes
If yes, please give name and frequency used. See Altachment L,

Please attach a short navreative description on contingency plan for biosolids beneficial use and or disposal praciices).
I gency pian, 4

See Attachment L.

Describe the handling and final disposal method of sereenings, grit and amy other similar types of material ot the

Jacility (i.e. lundfill, surface disposal, certificate of designation, storage).

See Allachment L,

SECTION VI - INDUSTRIAL CONTRIBUTORS AND PRETREATMENT

33 Are industrial wastes, which contain any of the toxic pollutanis or hazardous substances listed in Appendix A or B or are

from any categorical industry tisted in Appendix C, discharged 1o the sewer system? Yes X No

Are there any fucilities for acceptance of wastes, other than domestic septage, by rail, truck or dedicated pipeline?
Yes  NoX

If the answers 1o these questions are ng, then answer guestion 33.8. only.

A On aseparate sheet, list any of the pollutants found in Appendix A and B which you know or have reason fo believe
are present in or may be present in the influent to the faeility. For every pollutant you list, hriefly describe the
reasons you befieve it 1o be present and report any analytical data (influent or effluent) in yowr possession (use
separale sheeis). If this information has been previously submitted 1o the Division, please indicate the dute gf the
submittad and who in the Division it weas sent to.

See Altachment M.

B Has alist of industrial contributors, including both those referenced in Appendix C and any nos-categorical
industries, been previously submitted? Yes X__ No

Alist of industrial contributors is included in Atachment B in response 1o question 6 of this application.

1. ldentify any industries contributing industrial process yastewater that were not covered by previous
submitials.

Woodward Goverpor Company. 3800 North Wilson Ave., metal finisher

2. Provide procedures for identifving new industrial/commercial dischargers.

Progedures for identification of pew industrial users involve various different activities. These are listed in

Alachment M,

&



Co My anassessment of the quantity and quedine of e industrial process wastewarar contribution been previowsly
suharitted? Yes _ No X

Lo dfna assessment has been subminted and is presently available, please provide the data on an attached sheel,
The combaned domestic and proce aaste stream from Mel(ee Medical Genter was sampled in_lune of 2006.

oo

2. Mas avy additional data for industricd wastescaters heen compiled which was naof previously submitted?
Yes . No X Ifyes, please provide the date on an atiached sheet,
Do If not previowsly submitied to the Division, provide the following an separate shevis:

VoA discussion of pretreatment provided by each significant indusirial nser andfor specific treatment, if any,
provided at the domestic treatment plan for any industrial waste received. See Attachmont M

2. The esimated degree of reduction in the domestic fucility of any relevant polluant listed in Appendices A and
B See Attaghment M

A summary or vutlive of the procedires for monitoring and testing of industrial polintants genprared in the
service ared. See Attachment M

4. A copy of any pretreciment ordinances and user charge schedides applicable to industriol conty ibuiors,

3. Adiscussion of any problems encountered with contributed industrial wastes and how these probiems have
been handled. See Attachment M

SECTION IX - CERTIFICATION

Teertify wnder penalty of law that Thave persanally excemined and com familiar with the information submiced in this
application and all aitaciments and that, based on my inguivy of those individiuads immediately responsible for
ohteiring the information, I belicve that the information is true, acenrale and complete. T am avware that there are
significant penalties for submitting false information, including the possibility of fine and ineprisomment.

! 'z§fu~; O QWNER(S) DATE SHINED
Swephen € Adams Waler Utihities Manager
NAME (PRINTED) TITLE

DATE SIGNED

Michac] MeCrary Interim Treatment Operations Manager

"NAME (PRINTED) TITLE

Both the owner and the operator must sign the application. Please print clearly,
See instructions jfor definitions of owner and aperaror,

O
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SECTION IV - RECEIVING WATER INFORMATION

18. Is analytical data requived to be submitted?

No analytical data is required to be submitted. However, the Big Thompson Watershed
Forum (BTWF) and the USGS have been implementing a monitoring program along the Big
Thompson River. This program includes a monitoring station upstream of the City of
Loveland Wastewater Treatment Facility. The results of the upstream monitoring can be
found on the attached C. The CD includes data from the BTWE website and from the
USGS website. The period of record for the data is approximately from 2001 through 2006
for the BTWF data and 2000 through 2005 for the USGS data. Because the BTWYF and the
USGS work in conjunction with this monitoring, there may be duplicate data between the
two databases. The following table summarizes what parameters are included in each

database.

Upstream Waler Guality Parameters

BTWF Database

USGS Database

Alkalinity

Hardness

Carbonate as COy
Bicarbonate as HCO,
Dissolved ammonia
Total ammonia plus organic nilrogen
Nitrite plus nitrate
Dissolved oxygen
Total phosphorus
Dissolved phosphorus
Orthophosphate

Fotal organic carbon
pH

Calcium

Magnesium

Sodium

Potassium

Chiaride

Sulfate

Specific Conductance
Temperature

Turbidity

Alkalinity

Hardness
Carbonate
Bicarhonate
Dissolved ammonia
Dissolved nitrite
Total ammonia plus organic nitrogen
Nitrite plus nitrate
Dissolved oxygen
Total phosphorus
Dissolved phosphorus
Orthophosphate
Toetal organic carben
pH

Calcium

Magnesium

Sodium

Polassium

Chicride

Sulfate

Fluoride

Sitica




Upstream Waler Quality Paramelers

BTWF Database

USGS Database

TDS

Metals

Arsenic, dissoived
Copper, dissolved
tron, dissolved

Lead, dissolved
Manganess, dissclved
Mercury, dissolved
Nickel, dissclved
Selenium, dissolved

Silver, dissolved

QOrganic Compounds

Benzene
Ethylbenzene
Toluene

Xylene

Biglogical
E. coli

Total Coliform

Specific Conductance
Temperaiure

Turbidity

Metals

Aluminum, dissolved
Assenic, dissolved
Cadmium, dissolved
Cadmium, fotal
Chromium, dissoived
Chromium, total recoverable
Coppey, dissolved
Copper, total recoverable
Iron, dissolved

fron, total recoverable
Lead, dissolved

Lead, total recoverable
Manganese, dissolved
Manganese, toial recoverable
Mercury, dissolved
Mercury, total recoverable
Nicket, dissolved
Selenium, dissolved
Silver, dissolvad

Silver, {otal recoverable

Zing, dissoived

QOrganic Compounds

Benzene
Ethylbenzene
Toluene

Xylene
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EVALUATION OF TREATMENT FACILITY

UNIT PROCESS CAPACITY
UNIT PROCESS FEATURES/DESCRIPTION HYDRAULIC/
ORGANIC
Preliminary Loinehn o openings 2457 MGD

Treatment

Influent Flow
Measuring

Primary Treatment
Facilities

Secondary
Treatment

S-foot Parshall Flume, ulirasonic sensor/recorder

2 Primary Clarifiers
78 foot diameter
Volume = .39 MG each
Detention Time
SWD = i1l
Swrface Area = 4.7
Overflow Rate = .
Weir Loading Rate =

t0 hrs. at Peak Flow (175 MGD)
s fl. each

g,pd/qq ft. at Peak Flow 1173 ¢
23750 gpd/EA at Peak Flow {

Aolwau,d %lu(i;:,L Pl ocess - i
Sells (@ G4 St cueh
lolal \folumc = w8 MG
Detention Time = =% hrs. @ 17.3
Orpanic Loading = 5 1bs/1000 cu. ft/d.
Horsepower = %4 il]’ (Biowexs w/ {tne bubble diffusers)
Firm Capacity = 142 sefim

MGD

3 Secondary Clarifiers
Diameler =} feet
Yolume = (.74 MG each
Detention Time = 2.1 hrs. at Peak Flow { 17,3 MU
SWD = 1o fi
Swiface Area = £.04
Overflow Rate =
Weir Loading Rate

; sq ft. cach
gpd/sq. ft at Peak Flow
00 ppd/LNL at Peak F inw {

fre MGD

Het MGD

i bs. BOD s/dd}’

FMGD, L ot
216 ths, BOD/day

FMGD s mh
i Jhs, BODs/day



EVALUATION OF TREATMENT FACILITY

FACILETY NAME: City of Loveland WWTY CDPS: CO-0026701

Disinfection Ly

_ Fretion D Bladeantput ty o ST MGD (Peak Flow)
disinfection channels
Volume “H: gallons

Length/Width Ratio = X3
Detention Time = '

-

 (Approximation)

Ty

Effluent Flow Pl B2-hnchmuenedle Ylow mviers sensorfrecorder D= AL MGD
Measuring




TECHNICAL MEMORARNDUM

City of Loveland - Design of Wastewater Secondary
Clarifier and Digester Renovations (Project W434HG)

Process Analysis

PREPARED FOR: City of Loveland
PREPARED BY: Arne Childs/CI12M THILL
DATE: April 22, 2005 (revised June 3, 2005)

Purpose and Background

This technical memorandum (TM) describes the results of a detailed process analysis of
proposed liquid stream modifications to the existing Loveland Wastewater Treatment Plant
(WWTP), defined as Project 1 in the Wastewater Reclamation Site Feasibility /Incremental
Expanston Study (1999 Study). Proposed modifications to the secondary treatment system
include the addition of a third clarifier, associated return activated sludge (RAS) and
secondary scum {S5M) pump stations, and a new clarifier influent flow splitting structure.

The City of Loveland recently completed a significant modification to the secondary
treatment process at the Loveland WWTP. These projects are defined as Projects A3 and B
(Step Feed Aeration and UV Disinfection), and are described in the 1999 Study. A previous
process analysis was completed as part of those projects and is documented in the technical
memorandum “City of Loveland Wastewater Treatment Plant Project A3 - Step Feed
Aeration Conceptual Design” dated November 27, 2002 (2002 Yrocess Analysis).

The current analysis builds on the 2002 Process Analysis. In particular, the computer model
of the plant that was previously developed using CH2M HILL's Professional Process Design
System (Pro2D) process model was updated to reflect the recently completed step-feed
activated sludge configuration. At the time the 2002 Process Analysis was completed, the
design of modifications to the secondary treatment system was not complete. In addition,
certain modifications to the design were made during the construction phase. These
modifications have been incorporated into the plant model under the current study to
provide an accurate representation of the plant’s current secondary process facilities.

Recent Step-Feed Project Background

The recently completed Project A3, Step-Teed Aeration, consisted of improvements to the
activated shudge, diffused air aeration, and RAS pumping facilities. Improvements included
the addition of two new aeration basins and modifications to the existing basins, with a
resulting configuration that provides step-feed treatment configured as two traing of three
consecutive basins; addition of anoxic zones at the head of each basin to provide partial
denitrification; replacement of existing with new secondary aeration fine-bubble diffusers
and blower system; and replacement of the existing RAS pumping units. In addition, it was
determined that the existing trickling filters were no longer necessary due to the expanded

DENPROCESS T8 FINALDOC i



aeration basin capacity, and they were removed from service on December 9, 2004, to help
with odor control issues at the WWTP,

The primary function of step-feed operation is to allow higher influent loadings than with a
conventional complete mixed operation, while limiting solids loadings to the secondary
clarifiers. This is accomplished by feeding all of the return activated sludge (RAS) to the first
upstream zone, while feeding the influent in a step-wise manner, split among the three
aeration zones. As a result, the two upstream aeration zones are operated at higher mixed
liquor suspended solids (MLSS) concentrations, while the last downstream zone, which
determines the clarifier loadings, is operated at the same MLSS concentration as with a
conventional activated sludge system. The higher upstream MLSS concentrations provide a
greater total sludge inventory, which in turn can accommodate higher loadings and/or
allow operation at a higher sludge age, or SRT. As a result, nitrification, which requires a
certain minimum SRT, can still be accomplished even with higher influent loadings.

Construction of the two new basins and modifications to two of the existing basing were
completed in July of 2004. The WWTP step-feed process was put on-line on July 20, and
initially consisted of one train in a modified configuration. The configuration consisted of
two basing in series followed by a third group in which mixed liquor and primary effluent
flow wasg split to two basins as shown in Figure 1:

"
PE PE ) E ML
| PR et e Aeration Basin §
RAS ,,,_l l i
; L. .
Acration Basin 2 M r..“., To Secondary

»—! Aeralion Basin 4 Clarifiers
1.

|
-

PE = Primary Effluent - . o
ML = Mixed Liquor PE covmd ol peration Basin 6 e o

RAS = Return Activated Siudge

FIGURE 1
Modified Step-Feed Process During Construction of the WWTP improvements

In September 2004, modifications to the remaining two basins were complete and the basins
were put on line to provide two trains of three basins in series as shown in Figure 2;
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[

Acration Basin 1

RS ool
v

Agralion Basin 2

FIGURE 2

—

.

PE
|
E
| S

Aeration Basin 3

Final Step-Feed Process {or the Loveland WWTP

Table 1 presents the summary of plant performance for the years 2003 and 2004, The
average influent flows in million gallons per day (mgd) and the influent and effluent

.....

Agration Basin 5

Agration Basin 6

[ -

o Secondary
Clarifiers

PE = Primary Effluent
WL = dixed Liguor

RAS = Relum Activaled

Strdge

concentrations in milligrams per liter (mg/1) for biochemical oxygen demand (BOD), total
suspended solids (TSS), and ammonia (NH3) were obtained by averaging the daily effluent
parameters included in the “DLYPAR” files provided by the City. These files are presented
in Appendix A. Note that throughout this TM, the acronym “BOD” is synonymous with “5-
day BOD", or “BODs".

TABLE 1

Summary of Plant Performance for 2603 and 2004

Average Average Influent Parameter, mgiL Average Effluent Parameter, mg/i.
Month Flow, mgd BOD 188 NH3 BOD 188 NH3
January 2003 4.9 327 329 253 40.8 2012 6.37
February 2003 8.6 307 274 283 24.2 13.25 5.45
March 2003 5.4 272 239 243 773 62.30 6.32
April 2003 55 265 207 216 202 6.66 4.28
May 2003 6.2 262 273 17.8 14.8 4.87 3.32
June 2003 6.8 230 237 18.3 0.2 550 0.29
July 2003 6.8 208 220 16.3 11.6 8.54 0.13
August 2003 6.4 245 269 16.9 7.7 5.56 0.10
September 2003 G.3 264 260 17.7 8.4 7497 0.10
October 2003 54 280 273 227 10.4 9.49 0.13
November 2003 51 37 283 285 11.2 6.85 030
December 2003 5.0 332 273 273 18.6 879 2.68
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TABLE 1
Summary of Plant Performance for 2003 and 2004

Average Average Influent Parameter, mg/L Average Effluent Parameter, mg/l,
Month Fiow, mgd BOD 188 NH3 BOD 1T858 NH3
January 2004 49 334 253 282 24.0 10.16 7.90
February 2004 8.6 328 262 287 248 11.56 2.66
March 2004 4.8 300 260 287 17.5 5.74 4.82
April 2004 4.7 328 273 31.0 24.6 5.09 8.68
May 2004 51 283 239 275 16.8 5.88 3.17
June 2004 6.1 261 228 218 92 4.78 0.40
July 2004 6.8 231 294 17.9 5.9 6.42 0.34
August 2004 6.8 226 228 17.8 3.4 4.79 0.12
September 2004 6.4 208 229 18.6 5.1 5.74 0.08
October 2004 6.4 219 223 19.8 4.6 6.42 0.06
November 2004 5.6 255 245 25.1 8.2 7.27 0.05
Decermber 2004 56 270 233 269 5.3 527 0.41

™ 4 pasin slep-feed on-line 07/20/04
@ 6 basin step-feed on-line 09/07/04

If the average effluent parameters for the corresponding months in each of the two years are
examined in Table 1, it appears that the step-feed process has resulted in an approximate
one-half decrease in monthly average effluent BOD concentrations. More importantly, a
significant decrease in effluent ammonia concentrations was observed during the colder
winter months. This is because the step-feed process allowed operation at a higher SRT than
was possible with the previous conventional activated sludge system, as limited by clarifier
loadings. Although the City runs a lower MLSS than was previously run to the secondary
clarifiers, the average MLSS concentration is higher in the overall process due to the MLSS
sradient across the basin. This gradient is experienced because the concentrated RAS is
returned to the first basin in each aeration train and is subsequently diluted in each basin by
the incoming primary effluent, until it reaches its minimum value in the last basin. The
higher average MLSS concentration corresponds to a longer overall SRT.

Process Model Development

The model of the CITY's WWTP unit processes developed for the 2002 Process Analysis was
updated using CH2M HILL's Pro2]D modeling tool. The modeling effort for the 2002 Process
Analysis included an analysis of the existing treatment facilitics and wastewater flow and
loading characteristics and operating parameters. The model was used to estimate the fate
of key wastewater constituents such as BOD, ammonia, and nitrate through each unit
process at the WWTP, and to develop a solids balance through the existing plang for the
proposed Project A3 improvements. This model has been updated for the current study to
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include the changes made to the existing facilitios as a result of the construction of the
Project A3 improvements as well as the addition of the secondary clarifier facilities
proposed under the Project 1 improvements.

Model Revisions

Revisions to the Pro2l> model developed for the 2002 Process Analysis included both
physical and operational changes as follows:

+ Removal of the trickling filters, which were taken out of service on December 9, 2004,

¢ Adjustment of the sizes of the individual aeration basins to account for changes
made during construction,

»  Addition of a third secondary clarifier equal in size to the existing clarifiers.

»  Adjustment of the basic process parameters in accordance with the model calibration
described in subsequent paragraphs.

¢ A decrease in the expected primary concentrations based on the plant performance
data from 2003 and 2004, The average primary sludge concentration over the last
two years is approximately 3 percent. This is 0.5 percent lower than observed during
our original analysis.

+ A decrease in the expected WAS thickening capture rate based on the plant
performance data from 2004.

Model Calibration

The observed effluent parameters presented previously were somewhat better than those
predicted by the Pro2D) modeling efforts in the 2002 Process Analysis. As such, efforts were
made to recalibrate the model for the constructed step-feed facilities based on reported data
provided by the plant operators from the following representative operating periods:

= September 20-26, 2004

»  October 9415, 2004

s  November 22-28, 2004

+  December 23-29, 2004 (w/ o trickling fiiters)

To calibrate the model, the average influent and operating conditions for each period were
entered into the model, including flows and loads, and the operating dissolved oxygen (DO)
level, solids retention time (SRT), and return sludge flow. All parameters were obtained
from data taken from the “DLYPAR” or “DLYAS” files.

Data used to calculate SRT, in days, was obtained from the “DDLYAS” files, and included the
aerobic acration basin volume and mixed liquor suspended solids (MLSS); WAS flow and
solids concentration; effluent flow and TSS. Daily SRT was calculated based on the
following equation:
VX
QX +Q. X))

SRT, days =

where:
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V = Aerobic aeration basin volume, million gallons (MG)
X = Aeration basin MLSS concentration, mg/ L

Qv = WAS flow, mgd

Xy = WAS solids concentration, mg/L

Q. = Effluent flow, mgd

X = Tiffluent 1TSS, mg/1.

Basic process parameters in the model were adjusted within ranges acceptable in the
mndustry until a close approximation to the observed effluent ammonia levels, MLSS
concentration, and air flow for the specific period was achieved. These process parameters
were then averaged for all of the periods analyzed to establish the parameter values for the
calibrated model. Using the calibrated model, the operating characteristics for the four
periods were input to confirm that the model reasonably predicted the observed
performance. The model calibration results are presented in Appendix B.

Secondary Treatment Process Capacity Evaluation

The calibrated model was used to evaluate capacity and performance capabilities of the
proposed secondary treatment unit processes at the Loveland WWTP with respect to the
City’s current Colorado Discharge Permit System (CDPS) permit for the plant. Year-round
nitrification is necessary to achieve compliance with the permitted whole effluent toxicity
(WET) limits and to reliably meet the numeric limits for ammonia listed in the discharge
permit. The WET Limit in the current CDPS permit for discharge into the Big Thompson
Riveris: No lethality at an 86 percent in-stream waste concentration (JWC). Using an
estimated zero-lethality concentration of 8 milligrams per liter (ing/1.) of ammonia, per
CH2M HILL's laboratory data, and dividing it by 0.86, results in a limit of 9.3 mg/1. in
100 percent effluent. Interpreting this as a daily maximum limit, and dividin g by a typical
treatment variability factor of 2.2, results in an average target ammonia concentration of
approximately 4 mg/L. Therefore, it was assumed in this study that the treatment target is a
mean ammonia concentration of 4.0 mg/ L during all seasons.

As discussed in the 2002 Process Analysis, since the model predicts WWTP nitrification
performance under steady-state, ideal operating conditions, it cannot be used directly to
assess plant operational constraints for a desired annual mean effluent ammonia value.
Instead, a minimum operating SRT must be determined for the wastewater conditions of
concern (primarily temperature and dissolved oxygen concentration). The analysis of
historical plant data presented in the 2002 Process Analysis determined a conservative
operating factor of 1.71 for a target effluent ammonia concentration of 4.0 mg/L. This
operating factor is applied to the minimum theoretical SRT for nitrification to determine the
operating SRT for the analysis.

Three seasonal models were developed to account for differing wastewater temperatures
and loading parameters observed throughout the year as follows:

*+  Winter January-March
*  Spring/Tali April-June & October-December
s Summer July-September
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For each of the seasonal models, the OF of 1.71, along with an assumed DO concentration of
2.5 mg/ 1. in the aerobic zone of each basin, was used to establish the operating SRT in the
maodel. Seasonal flow rates were established by assuming a maximum month design flow of
10.9 mgd, and multiplying it by the corresponding historical seasonal to maximum month
flow ratios to get seasonal design flow rates for the model runs. Influent TSS, ammonia, and
total Kjeldahl nitrogen (TKN) concentrations were also adjusted in the model to relative to
the incoming BOD loadings based on a comparative analysis of historical plant data. With
the operating conditions established for each of the three seasonal models as shown in Table
2, the models were run with incrementally increasing BOD loadings at the seasonal flow
which corresponds to a maximum month design flow of 10.9 mgd, and at the SRT
determined as described above to meet a target effluent ammonia concentration of

4.0 mg/L, until a maximum clarifier solids loading rate of 25 pounds per day per square
foot (bs/day/sq ft) resulted. The RAS rate for the analysis was assumed to be 100 percent
of the peak month flow, or 10.9 mgd. In addition aeration requirements were not allowed to
exceed the firm capacity of the installed aeration blowers of 10,300 scfm.

TABLE 2
Seasonai Influent and Operating Conditions for Capacity Assessment

Season Influent Parameter Value
Winter Flow, mgd {average) 8.3
Temperature, deg C 12,5 (12.3)°
Required SRT, days 10.4
Ratio of influeni TSS to BOD 0.88
Ratic of influent Ammonia to BOD 0.084
Ratio of influent TKN to BOD 0.128
Spring/Falt Flow, mgd {peak manth) 10.9
Temperature, deg C 14.0
Required SRT, days 8.4
Ratio of influent TSS to BOD 0.87
Ratio of influent Amimonia to BOD 0.087
Ratio of influent TKN fo BOD 0197
Summer Flow, mgd 10.5
Temperature, deg C 200 (21.4)°
Reguired SRT, days 43
Ratio of influent TSS to BOD 0.96
Ratio of influent Ammonia to BOD 0.078
Ratio of influent TKN o BOD 0.128

Notes:
Temperalurs in parenthesas is the typical extreme value for the season.
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Modeling results are presented in Table 3 for the three scasonal operating conditions and
the model runs are included in Appendix C.

TABLE 3
Secondary Treatment System Capacily Analysis Resulis

Parameter Winter Spring/Fall Summer
Flow Rate, mgd 83 10.9 0.5
Adlowable BOD Loading, tbe/day 20,759 22,264 23,810
Effluent Ammonia, mg/i 3.9 3.9 1.5
Clarifier Solids Loading, Ibs/day/sq ft 21.4 21.0 176
Aegration Requirements, scfm 10,300 10,300 10,300
Limiting Factor Aeration Aeration Aeration

The allowable BOD loading rate increase over the permitted 26,236 Ibs/ day for the
secondary treatment system are smaller than would be expected with the addition of a third
clarifier because the loading rates in each season are limited by the capacity of the acration
blowers and diffused acration system, rather than the solids loading rate to the clarifiers.
This can be explained because the acration supply system, along with the step-feed acration
basins, were originally designed for a maximum design BOD loading rate of 19,325 Ibs/ day
at a flow rate of 7.6 mgd during the winter and a maximum month design flow rate of

10.0 mgd and a BOD loading rate of 16,674 Ibs/ day in the spring, which was based on
historical plant loading data from 1998 through 2001. In the Jast three years (2002 through
2004} the BOD loads have increased noticeably and an analysis was performed to determine
the actual BOD capacity of the secondary treatment system at the request of the City.
Results of this analysis showed the system BOD capacity to be somewhat higher than the
original design capacity and an amendment to the WWTT site application was requested
and approved by the Colorado Department of Health and Enviromment (CDPHE) to raise
the permitted WWTP organic BOD capacity to 20,236 Ibs/ day.

The allowable BOD loading results shown in Table 4 are based on the maximum BOD that
the system can treat under the parameters for that particular season and not on expected
BOD Joading rates for that season. To determine which maximum is appropriate to use for
rating the organic capacity of the WWTP, it is important to explore the historical plant
loading data to determine when the maximum month BOD loadings usually occur. Table 4
shows the historical peak month BOD load to the plant and the month in which it occurred
from 1993 to 2004.
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TABLE 4
Historical WWT? Influent BOD Loads

Year Max Month BOD Load, lhs/day Month in which Max BOD Occurred
1993 11,030 October
1994 10,268 January
1995 11,101 May
1996 12,838 November
1997 12,590 December
1998 13,177 May
1959 13,551 December
2000 13,308 December
2001 13,578 January
2002 15,758 July
2003 13,592 January
2004 11.030 October

Historically the maximum month BOD load has occurred in either the spring or fall, which
would justify using the spring/fall maximum month capacity. However, there have been
two instances when this Ioad occurred in the winter months in the past ten years, Therefore,
an analysis of historical peaking factors was performed to relate the seasonal peak month
capacities to annual average capacities as shown in Table 5.

TABLES
Historical Peaking Factors for Seasonal BOD Loads

Parameter Winter Spring/Fall

Seasonal Maximum Month to Annuat Average BOD Load Ratio

1998 1.15 1.12
1599 1.03 1.14
2000 1.10 1.13
2001 1.04 1.11
2002 1.04 1.08
2003 1.05 1.11%
2004 1.08 1.06
Average Peaking Factor 1.07 1114
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TABLE 5
Historical Peaking Factors for Seasonal BOD Loads

Parameter Winter Spring/Fall
Maximum Month BOD Capacity, Ibs/day 20,759 22,264
Corresponding Annuat Average BOD Capacity, Ibs/day 18,400 20,087

Results of this analysis show that the winter maximum month BOD loading capacity of
20,759 Ibs/ day provides a lower annual average capacity and is therefore the more
conservative value to use for permitting of the WWTP rather than the spring loading as
originally assumed. The relatively limited increase in capacity resulting from the process
modeling evaluation was discussed with the City at an interim workshop, and it was
decided that the small increase in capacity did not justify the effort involved in submitting a
new site application amendment to CDPHE. While the discussion in the meeting was based
on the maximum month number for spring, subsequent analyses, as presented herein, have
determined an even Jlower capacity, based on winter operation, adding validity to the
decision to defer another site application amendment.

Additional Capacity Considerations

Although the secondary treatment system will gain capacity with the addition of a third
secondary clarifier, other treatment process at the Loveland WWTP will impact the overall
plant flow and BOD loading capacity.

WAS Thickening System

Currently WAS from the secondary treatment system is thickened in a 30 foot diameter
dissolved air floatation (DAF) thickener Jocated west of the Administration Building prior to
being combined with the primary sludge for anaerobic digestion . The operators have
noticed a marked decrease in performance of the IDAF thickener over the past three years.
An analysis of the solids treatment data provided by the plant operators was performed; the
results of which are presented in Table 6.

TABLE 6
DAF Thickening System Performance

Parameter 2002 2003 2004
Average WAS flow, gpd 83,200 120,300 113,400
Average WAS solids Joading, Ibs dry soiids (DSYday 3874 4241 4242
Average TWAS solids recovery, Ibs DS/day 2249 1344 1749
Average TWAS concentration, % 3.2 2.5 3.0
Average Solids Capture in the DAF, % 65.7 48.0 43.0

DENIROCESS TM FiNAL DOC i



TABLE &
DAF Thickening System Performance

Parameter 2002 2003 2004

Average Hydraufic Loading, gpd/sq ft 118 170 160
6.0 6.0

[$2)
I

Average Sofids Loading, Ibs DS/dayfsg ft

Although the thickened WAS concentration has remained fairly constant, the DAY solids
capture rate has decreased steadily over the past three years. In addition, the current solids
loading rate is at the recommended design limit (5 to 6 Ibs DS/ day/sq ft) for this type of
thickener in a WAS application.

As WAS thickening is not a treatment process required by the State of Colorado, exceeding
the design limits for the DAF thickening process will result in decreased unit performance
but will not create a imiting process in terms of plant capacity.

The need for an evaluation of the Loveland WWTT”s sludge thickening and dewatering
systems has been identified in the City’s CIP. The evaluation has been preliminarily
schedwled for 2006.

Headworks Facilities

The Loveland WWTYP headwork facilities include influent screening, grinding, grit removal
and dewatering, influent flow measurement and sampling, and influent pumping. A
screened bypass is included around the influent grinder and a bypass is also provided
around the aerated grit basin. The grinding and grit removal facilities have a rated peak
flow capacity of 15.4 mgd. Using the historic plant instantaneous to maximum month flow
peaking factor of 1.73, this correlates to a maximum month flow of 8.9 mgd. However, these
systems can be partially bypassed without affecting the overall rating maximum month
flow rating of the WWTP. It is assumed that at a peak instantaneous flow of 20.7 mgd, as
established in the 2002 Process Design Report for the WWTP, 5.3 mgd will be diverted
through the manual bar screen in the grinder bypass channel and around aerated grit basin
to join the remaining influent flow at the existing 24 inch partial flume. The existing flume is
rated for a flow of 20.7 mgd.

The existing Influent Screw Pumping Station consists of a wetwell with three screw pumps,
which transfer plant influent to the primary clarifier facilities. Ilach pump has a rated
capacity of 5,350 gallons per minute (gpm). This equates to a firm pumping capacity of

15.4 million gallons per day (imgd) with two pumps on line and one pump on standby.
Using a 1.73 historic peaking factor, this correlates fo a maximum month flow of 8.9 mgd.
The pump station includes a bypass channel from the pump station wetwell to the
secondary clarifiers and, therefore, a redundant pump is not required by the CDPHE. The
peak capacity of the pumping station with all three pumps on line is 23.1 mgd, which
equates to maximum month flow of 13.4 mgd based on the historic peaking factor, and
exceeds the peak instantancous design flow of 20.7 mgd.
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The need for an evaluation of the Loveland WWTP's headworks facilities has been
identified in the City’s CIP. The evaluation has been preliminarily scheduled for 2006,

Aeration Lift Pump Station

The existing Aeration Lift Pump Station consists of a wetwell with four vertical turbine
pumps, which transfer primary effluent to the acration basin splitter structure for further
treatment. Each pump has a rated capacity of 3,600 gallons per minute {gpm). This equates
to a firm pumping capacity of 15.6 million gallons per day (mgd) with three pumps on line
and one pump on standby. Using the historic plant instantancous to maximum month flow
peaking factor of 1.73, this correlates to a 9.0 mgd maximum month flow. The pump station
includes a bypass piping system that can convey flow from the pump station wetwell to the
secondary clarifiers and, therefore, a redundant pump is not required by the CDPHE. The
peak capacity of the pumping station with all four pumps on line is 20.7 mgd, which
equates to maximum month flow of 12.0 mgd at the historic peaking factor, and equals the
design peak instantancous design flow.

The Aeration Lift Pump Station is currently being evaluated under a separate TM, and
recommended improvements may be included with the design and construction of the new
secondary clarifier, anaerobic digester, and trickling filter decommissioning improvements
under this project.

Summary and Recommendations

The process analysis determined that the secondary treatment system could treat 10.9 mgd
of wastewater flow and 20,759 pounds per day of influent BOD with the addition of the
third secondary clarifier. The flow and BOD loading capacities were shown to be limited by
the aeration basin and air supply systems. These results were presented at the interim
project workshop to the City, and it was decided that the small increase in flow and loading
capacity over the currently permitted value of 20,236 Ibs/ day does not justify the cost of
pursuing an amendment to the site application and discharge permit through the CDPHE.

Once the evaluations of the sludge handling system, headworks, and aeration lift pump
station have been completed, the impacis of these systems on the overall plant capacity will
be better understood. The renewal process for the plant’s discharge permit will take place in
2007, and additional capacity may be requested at that time.
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