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DOBSON RANCH COMMENTS TO THE FIFTH MANAGEMENT PLAN 
FOR THE PHOENIX ACTIVE MANAGEMENT AREA 

The Dobson Association, Inc. aka Dobson Ranch Homeowners Association 
(“Dobson Association”) by its undersigned attorney submits these comments in 
opposition to the Proposed Fifth Management Plan industrial conservation 
requirements for the Phoenix Active Management Area (“Proposed Fifth 
Management Plan Industrial Regulatory Language”) applicable to the Dobson 
Lakes (defined in Section II below) and turf facilities.  

As further explained below, the Proposed Fifth Management Plan industrial 
regulatory language should allow the Arizona Department of Water Resources 
(“ADWR”) to adopt reasonable alternative conservation requirements for the 
Dobson Lakes based on their important regional storm water drainage and 
detention purposes and their pre-Groundwater Code construction.  In addition, 
combining lake and turf conservation is flawed because the Dobson Association’s 
conservation methods for the lakes and turf are unrelated to each other.  Finally, 
the classification of turf facility between high and low water intensive use is unfair 
to Dobson Association and does not allow Dobson Association’s participation in 
the Low Facility category, as defined in the Proposed Fifth Management Plan. 

I. Background of Dobson Ranch 

Dobson Ranch is a large master-planned community that was developed in 
the early to mid-1970’s before the Groundwater Code was enacted and before 
groundwater conservation was a major concern.  There are currently 4,950 
residential units in Dobson Ranch and the residential population of Dobson Ranch 
is estimated to be between 13,000 to 18,000 people.   

There also are several businesses and public schools located within Dobson 
Ranch including the following: 

• Two grocery stores;  
• Two gas stations;  
• Six strip malls, each with at least 5 stores or business establishments; 
• Two multi-level office complexes; 
• Two hotel/motel/resort/extended stay businesses; 
• Three public grammar schools; 
• Five church complexes; and 
• One Starbucks. 



2 
{0001391.0001/01379045.DOCX / } 

Dobson Ranch also contains many recreational facilities including: 

• Five pools; 
• Four separate tennis facilities with multiple courts at each facility; 
• Four playgrounds fully equipped with modern playground equipment; 
• Miles of bicycle pathways; 
• Miles of walking and jogging paths; 
• Fishing opportunities; 
• Municipal 18-hole golf course; 
• Municipal park with urban fishing and modern playground area; 
• Boating facilities; 
• Childcare facilities, 
• Wedding and other social event venues; and 
• Meeting rooms for social activities. 

II. The Vast Majority of Water that Supplies the Dobson Ranch Lakes is 
Surface Water or Stormwater, not Groundwater 

The Dobson Ranch Lakes (“Dobson Lakes”) system is comprised of ten 
lakes, which are commonly known as and referred to as Lakes 1 through 8 and 
sub-association lakes called the Landings and Lake Park Village Lakes.  The 
Dobson Lakes have substantial surface water rights under the Kent Decree.  The 
Dobson Association purchases water from SRP based on its appropriable surface 
rights to supply water to the Dobson Lakes.  The Dobson Lakes also receive 
substantial stormwater run-off based on an integrated storm drainage and detention 
system incorporating the Dobson Lakes in a regional plan.  This plan puts to 
beneficial use the historic water rights that accrue to the Dobson Lakes.   

Groundwater is not routinely used to supplement the water supplied to the 
Dobson Lakes.  See the description of water type origin of SRP Dobson Ranch 
deliveries for the years 2007 through 2018, which is attached hereto as Exhibit 
“A.”  For the period 2007 through 2018, only 2 percent of the water delivered to 
the Dobson Lakes was groundwater.  

Thus, almost all of the water filling the Dobson Lakes has been appropriable 
surface water, and stormwater run-off (surface) water.  Consequently, the water 
that seeps into the aquifer from the Dobson Lakes is overwhelmingly surface water 
and not groundwater.  This is consistent with the Arizona Groundwater Code’s 
safe-yield purposes by not depleting groundwater supplies in filling the Dobson 



3 
{0001391.0001/01379045.DOCX / } 

Lakes and in fact replenishing the groundwater aquifer in the area with a surface 
water supply. 

The draft industrial regulatory language for the Fifth Management Plan does 
not adequately characterize or address the Dobson Lakes and its regional flood 
control purpose and function. The Dobson Lakes perform multiple roles for the 
communities they serve and should have recourse to alternative allotment schemes 
given that their primary flood control/detention purposes were developed well-
prior to the implementation of the Arizona Groundwater Code.  Specifically, the 
Dobson Lakes were designed to detain the stormwater run-off from a large 
segment of southwest Mesa, not just Dobson Ranch.  The allotment specified in the 
Proposed Fifth Management Plan Industrial Regulatory Language only replenishes 
the water lost to evaporation and does not provide for the make-up water supplied 
by SRP to maintain wet detention ponds, which are identified in the City of Mesa’s 
Storm Management Plan discussed in the section below.       

III. Dobson Lakes Were Designed and Constructed for Regional Storm 
Detention 

In the early 1970’s, the Dobson Lakes were designed and constructed for 
regional storm drainage and detention purposes not only for Dobson Ranch, but the 
surrounding area.  Aesthetic and recreational features also were incorporated into 
that design.  Both the developer of Dobson Ranch and the City of Mesa developed 
an intricate underground piping system to detain these waters.  These waters need 
the ability to seep into the ground to avoid the flooding of homes and businesses 
within the Dobson Ranch area.   

During the Third Management Period, the firm Fluid Solutions (by its 
principal hydrologist Michael J. Lacey and Kathryn L. Hendricks, PE) prepared a 
Water Loss Study of the Dobson Ranch Lake System dated May 17, 2002 (“Water 
Study”).  A copy of the Water Study is attached as Exhibit “B.”  The Water Study 
noted that “[t]he Dobson Lake System serves as an integral component of the 
area’s stormwater management system.”  The Dobson Ranch property was graded 
such that local runoff is delivered to the lakes.  See Water Study at p. 3.  The Water 
Study noted that the local inlets are in the form of both closed conduits that deliver 
water below the normal water surface, and open surface drains.  Id.  “The lakes 
serve to retain, detain, and route stormwater through the community.”  Id.  In 
addition to the Dobson Ranch local storm drains, the City of Mesa constructed two 
large storm drain systems that deliver water collected along Baseline and 
Guadalupe Roads into the Dobson Lakes system.  These drains deliver water via 
vertical inlet structures into Dobson Lakes 3, 4, 7 and 8.  Id. Attached to these 
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comments as Exhibit “C” is a copy of the map prepared by Fluid Solutions which 
is Figure 4 as part of the Water Study that shows the location of components of the 
local drain system.  Also included as the second page of Exhibit C is a recent map 
prepared by the City of Mesa Engineering Department also reflecting components 
of such local drain system.   

The City of Mesa’s Storm Management Plan (September 2014) (“Storm 
Management Plan”) addresses the detention purposes of the Dobson Lakes.  The 
Storm Management Plan is found at the following link, 
https://www.mesaaz.gov/home/showdocument?id=15614.  The valve at the end of 
Dobson Lake 8 (which, if opened, releases the Dobson Lake water) is identified as 
Number 601 in Section 6 of the Storm Management Plan and discussed in the 
notes located at page 3 of Appendix C thereto, which pages are attached hereto as 
Exhibit “D.”  The Storm Management Plan states that the valve “discharges water 
(stormwater and Tempe Canal water) from the Dobson Lakes wet detention pond.”  
Id.  The Storm Management Plan also notes that most water in the Dobson Lakes is 
lost to recharge, evaporation or irrigation.  Id.  The Storm Management Plan 
further states that [Dobson Ranch Lake 8] also drains part of Guadalupe Road 
within the ADOT right-of-way.  Id.   

The City of Mesa refers to the Dobson Lakes as wet detention ponds thereby 
acknowledging their primary flood detention purpose.  The Environmental 
Protection Agency Manual entitled “Guide to Stormwater Best Management 
Practices” at Section 4.11 page 4-179 (attached hereto as Exhibit “E”) defines and 
describes the purposes of wet detention ponds as follows: 

• Wet detention ponds (Figures 4.11-1 and 4.11-2) are stormwater 
storage practices that consist of a combination of a permanent pool, 
micropool, or shallow marsh that promote a good environment for 
gravitational settling, biological uptake, and microbial activity.  
Ponds are widely applicable for most land uses and are best suited 
for larger drainage areas.  Runoff from each new storm enters the 
pond and partially displaces pool water from previous storms.  The 
pool also acts as a barrier to re-suspension of sediments and other 
pollutants deposited during prior storms.  When sized properly, wet 
detention ponds have a residence time that ranges from many days to 
several weeks, which allows numerous pollutant removal 
mechanisms to operate.  Wet detention ponds also provide storage 
above the permanent pool to provide increased water quality benefits 
and to meet stormwater management requirements for larger storms.  

https://www.mesaaz.gov/home/showdocument?id=15614
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• Wet detention ponds are credited differently than other BMPs.  In 
order to meet water quality requirements, they must store and release 
at least the first ½-inch of runoff over 24-hours (possibly greater 
when the site is located within ½ mile of a receiving water body). 

Thus, as noted by the Environmental Protection Agency in its stormwater Best 
Management Practices Guide, detention ponds, if designed to seep, serve not only 
flood control purposes, but also important water quality purposes.  The Dobson 
Lakes appear to have a loss rate exceeding ½ inch of water per day during the wet 
periods, such as the monsoon season, and comply with the Environmental 
Protection Agencies Best Management Practices for storm detention and water 
quality. 

IV. The Design of the Regional Storm Drainage System for Dobson Ranch 
and the Immediate Surrounding Area Make it Impossible for Dobson 
Ranch to Comply with the 6.2 acre-foot per acre Lake Conservation 
Allotment 

The Dobson Lakes are unable to meet the 6.2 acre-feet per acre of lake 
surface area requirement unless the entire storm drainage system and the Dobson 
Lakes are completely redesigned and reconfigured.  The Dobson Association does 
not own or control the City of Mesa’s drains that bring regional stormwaters into 
the Dobson Ranch storm and drainage system and Dobson Lakes.  Such an 
undertaking would include gaining the permission of private owners to tear up 
storm drains underneath their properties.  Redoing the existing storm drain system 
and Dobson Lakes could not be done at a reasonable cost to the Dobson 
Association.  See Water Study, attached hereto as Exhibit B, at p. 14. 

The Dobson Association and ADWR entered into a Stipulation and Order on 
Review executed by Dobson Ranch on May 1, 2020 and ADWR on April 20, 2020 
(the “Fourth Management Plan Stipulation”).  (Previous to the Fourth Management 
Plan Stipulation, the Dobson Association and ADWR entered into a Second 
Management Plan Stipulation and a Third Management Plan Stipulation).  The 
Fourth Management Plan Stipulation noted that “[t]he application rate of 6.2 acre-
feet per acre for total surface area was established by the Director based upon a 
decision that the evaporation and seepage losses from a body of water lined with a 
well-maintained clay or plastic liner would not exceed 6.2 acre-feet per acre per 
year.”  See Fourth Management Plan Stipulation at p. 8 attached hereto as Exhibit 
“F.”  However, as noted above, such a clay or plastic liner would defeat the flood 
control and detention purposes of the Dobson Lakes and conflict with 
governmental and public interest water quality requirements and objectives. 
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Under the Fourth Management Plan Stipulation, Dobson Ranch was given 
an allocation of 508.43 acre-feet for evaporation (6.5 acre-feet per acre per year x 
78.22 acres), an allocation of 456.80 acre-feet for seepage (5.84 acre-feet per acre 
per year x 78.57 acres), an allocation of the volume of water delivered by SRP to 
the lakes that was delivered pursuant to surface water entitlement appurtenant to 
78.22 Dobson Lake acres, and an allotment of the amount of spill water delivered 
by SRP to the Dobson Lakes during the year.  Prior to 2000, tests performed at or 
near Dobson Ranch yielded an estimated evaporation from the Dobson Lakes of 
6.9 acre-feet per acre, per year.  Most data from the University of Arizona Arizona 
Meteorological Network (“AZMET”) confirms an evaporation rate from the 
Dobson Lakes greater than 6.2 acre feet, per acre, per year.  This evaporation rate 
is normally greater than the average evaporation of lakes throughout the Phoenix 
Active Management Area.  It is also noted that the surface area of the drains that 
connect the Dobson Lakes, which are typically full, are not accounted for in the 
calculation of the Dobson Lake area. All of these and other factors will result in the 
Dobson Lakes exceeding the allocations provided in the Fifth Management Plan.   

The Third and Fourth Management Plan Stipulations have provided an 
alternative allocation scheme that has allowed the Dobson Lakes to fulfill their 
flood control and detention purposes while requiring the Dobson Association to 
undertake continuing water conservation and management practices with ADWR 
oversight. 

V. The Combining of Lake and Turf Conservation is Flawed  

The combining of turf conservation with the lake conservation requirements 
is not reasonable for Dobson Association.  The water conservation methods for turf 
is completely different from the water conservation measures that are available for 
the Dobson Lakes.  As noted above, Dobson Lakes were designed as a detention 
basin for Dobson Ranch and the surrounding region.  Thus, Dobson Association is 
limited in applying water conservation measures to the Dobson Lakes due to the 
Dobson Lakes’ primary function as detention basins for the regional area.  Thus, 
combining lake conservation requirements with the turf conservation requirements 
unduly complicates Dobson Association’s separate and distinct implementation of 
conservation methods for the Dobson Lakes and the Dobson Association’s turf 
areas. 
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VI. The Classification of Turf Facility Category between High and Low 
Water-Intensive Use is Unfair to Dobson Association and Does Not 
Incentivize Dobson Association to Reduce Water Consumption for its 
Turf Areas 

DWR’s rationale for purposed allotment calculations is to incentivize less 
water intensive landscaped areas by using more generous application rates for 
those in the Low Facility Category.  However, these arbitrary classifications 
provide absolutely no incentive for Dobson Association to use less water intensive 
landscaped areas because the Dobson Lakes contain 78 percent of the total water 
surface area and turf area of Dobson Ranch.  Thus, under the proposed new non-
golf turf facilities regulations (which now includes the surface area of the Dobson 
Lakes), Dobson Association has no ability to become classified in the Low Facility 
category. 

Significantly, almost all of the water used to fill the Dobson Lakes comes 
from stormwater or appropriable surface water delivered by SRP pursuant to 
Dobson Association’s Kent Decree rights.  The Dobson Association does not 
otherwise supplement the Dobson Lakes with groundwater.  Thus, for the period 
2007 through 2018, only two percent of the water delivered to the Dobson Lakes 
by SRP was groundwater.  See the description of water type origin of SRP Dobson 
Ranch deliveries for the period of 2007 through 2018 attached hereto as Exhibit A.  
Consequently, the water that seeps into the aquifer from the Dobson Lakes is 
overwhelmingly surface water and not groundwater.  This is consistent with the 
Arizona Groundwater Code’s safe-yield purposes by not depleting groundwater 
supplies in filling the Dobson Lakes and in fact replenishing the groundwater 
aquifer in the area with a surface water supply. 

The draft Fifth  Management Plan allotment designated for lakes specified in 
the Draft Fifth Management Plan Industrial Regulatory Language only replenishes 
the water lost to evaporation and does not provide for the make-up water supplied 
by SRP to maintain the Dobson Lakes as wet detention ponds.  The lake 
conservation requirements are therefore unreasonable because they fail to account 
for this important and necessary function of the Dobson Lakes. 

Significantly, the Dobson Association is unable to reduce the size of its lakes 
because they were designed to provide flood detention, not only for the Dobson 
Ranch community, but the surrounding areas.  Any substantial reduction in the size 
of the lakes could result in flooding in the area, which the Dobson Lakes were 
designed to prevent. The new non-golf turf regulations also provide no incentive 
for the Dobson Association to move from the High to Low Water Intensive 
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Landscaped Area classification because Dobson Ranch could never become a Low 
Water Intensive Landscaped Area given that the Dobson Lakes comprise 78% of 
the total water surface area and turf area of Dobson Ranch.  

During the Third Management Period, the Dobson Association took 
substantial, proactive steps to reduce its water consumption both within its 
irrigated turf area and within the lakes.  Based on the actions of the Dobson 
Association, the annual common area irrigation water use has been reduced from 
nearly 40 million gallons per year to approximately 26 million gallons per year. 
See attached Exhibit “G.”  The Dobson Association should be incentivized to 
continue to take such proactive steps and not be penalized with the lower water 
allocation based on the approach adopted in the proposed Fifth Management Plan.  
For the Dobson turf acres, the turf application rate should be 4.77 acre-feet per acre 
per calendar year and not 4.43 acre-feet per acre per calendar year. 

VII. The Conservation Requirements for Dobson Lakes Should Be Modified 
to Allow Flexibility Because They Were Designed and Constructed for 
Regional Flood Control and Detention Purposes 

The conservation requirements in the Proposed Fifth Management Plan 
Industrial Regulatory Language for lakes are too rigid for the Dobson Lakes, which 
were designed and constructed several years before the Groundwater Code was 
implemented.  The Proposed Fifth Management Plan Industrial Regulatory 
Language arbitrarily does not allow or account for any seepage, only evaporation.  
Thus, the conservation requirements do not account for the critical flood control 
and detention purposes of the Dobson Lakes.  Also the Proposed Fifth 
Management Plan is arbitrary in that it does not allow for or account for the water 
that is detained in the underground stormwater drainage pipes connected to the 
Dobson Lakes.  The Proposed Fifth Management Plan Industrial Regulatory 
Language should allow the ADWR to adopt reasonable alternative conservation 
requirements for the Dobson Lakes based on their important regional storm water 
drainage and detention purposes and their pre-Groundwater Code construction. 

VIII. Conclusion. 

The Proposed Fifth Management Plan’s combining of lake and turf 
conservation is flawed in that the conservation of the Dobson Association lakes 
and turf areas are unrelated.  In addition, the classification of facility categories 
between high and low intensive water use is unfair to Dobson Ranch because, due 
to its lake acreage in comparison to its turf acres, Dobson Ranch is unable to 
participate in the incentives provided by the low intensive water use category. 
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Category of SRP Water Supplied to Dobson Ranch Lakes From 2007 to Present 
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DofMol1 Lake system Preliminary Study 

1 Scope of w ork, Plans, & Objectives 
The Dobson Assocfatlen entered Into a contract with Fluid Solutions to perform a 
Prelimin~ry Water Loss Study of the Dobson Ranch Lake System on October 3, 2001. 

The primary purpose of the study was to identify the fate of water delivered to the lake 
system. Fluid So1~tions monitored water losses under normal operating conditions and 
during the period of time when water deliveries ceased for canal maintenance activities. 
Fluid SolutiOi':ls perfomr,ed inspections of the lakes and has developed conceptual 
remedies to redu.ce lake water losses. 

Michael J. Lacey, PrincJpal Hydrologist and Kathryn L. Hendricks, PE of Fluid Solutions 
were the principal investigators. The work was overseen by Roger Weber, Executive 
Director of the Dobson Association and . Rick Axberg, Facilities Manager. The Dobson 
Ranch Water Management Committee also provided oversight and input into the study 
effort. Its members are: Carid A. Wilson, Chair, Ron Magaw, Vice-Chair, Robert Griffith, 
Ed McBrlen, BIii Teklen, Judy Miller, Richard Bransberg, and Janet Feeley. · 

2 Background Information 
The Dobson Association, Inc. ("Dobson» or "the Association") is a homeowners 
association encompassing the Dobson Ranch Master Planned Community, a roughly 3 
square mile project located in the southwest corner of the City of Mesa, Arizona. An 
Important component of the community Is a series ten artificial, interconnected lakes 
totaling 78.fil acres of common area for the community. Lake ~ ls owned and 
maintained by the City of Mesa. The remaining lakes are owned and operated by the 
Dobson or Dobson sub-associations, The Landings and Lake Park Village. The lakes 
serve several functions, Including aesthetics, open space, recreation, habitat, and flood 
control. 

Primary water source for the lake system is Salt River Project (SRP). Deliveries from 
SRP average roughly 1,400 acre-feet per year (Table 1 ). Additional deliveries to the 
lakes come in the form of unmetered runoff from storm events and runoff from local 
parking lots and landscape watering. 

The water losses with ·the Dobson Ranch lake system have been a concern of the 
Association and the Arizona Department of Water Resources {ADWR), the agency that 
regulates water use for the state, for almost 20 y~ars. ADWR establishes water duties 
for lakes similar to Dobson's. These acceptable water losses are based solely on 
evaporative losses. The standard annual duty for water bodies is 6.2 acre-feet per acre. 
Under this regulatory program, acceptable water losses in ADWR's eyes would average 
around '600 acre-feet annually for the entire Dobson Lake system. In response to 
re~earch conducted roughly a decade ago, ADWR has recognized that water losses to 
evaporation from the Dobson Ranch Lake System exceed the standard allotment. 
However, the Dobson Lake system still has unaccounted for losses that likely exceed 
1,000 acre-feet annually. 

~ Fl/1/d S11/11/l1Jll8 
Page 1 
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Dobson Lake System Preliminary Study 

2. 1 Infrastructure 

2.1.1 Dobson Lakes 
The Dobson Lakes (Figure 1) system is composed of ten artificial lakes that are fed 
water under gravity flow conditions from SRP. Water is diverted from SRP's Tempe 
Canal into Lake 1 for subsequent delivery to all lakes. Deliveries are made into the 
norther_n most portion of the Lake 1, immediately south of Isabella Avenue. Deliveries 
are controlled and metered by a head gate constructed, maintained and operated by 
SAP, adjacent to the Superstition freeway. 

Water flows through one lake to the next in the system in response to head (water 
surface elevation) differences between the lakes. Each lake Is connected to the next 
lake in the system by a 36-inch concrete pipe that runs under the roadway separating 
the lakes. There are no control structures between lakes 1, 2 and 3. Water levels in all 
three lakes are maintained by the downstream control structure at the tail end of Lake 3, 
immediately north of Baseline Road. Lakes 4 through 8 each have indMdual 
downstream control structures that are used to . maintain upstream lake levels and 
control the rate of water deliveries to the downstream lakes in the system. 

" 

Fluid Solutions did not discover engineering plans c;>r "As-Built" drawings of the Dobson 
Ranch Lake System during the course of the project. No formal records of the 
construction of the lakes app_ear to remain in either the possession .of the Association or 
the City. American Continental Corporation (AMCOR) developed the Dobson Ranch 
Master Planned Community. AMCOR is no longer in business. American Engineering 
Co. is believed to be the engineering firm of record for the project. Mr. Scott Larson, PE, 
of RBF Engineering, Inc. is the son of the owner of American Engineering and was an 
American Engineering employee. Mr. Larson confirmed that American Engineering had 
a significant involvement in the design and development of the Dobson Ranch Lakes. 
He further confirmed that the firm has been sold and that project records were not 
maintained. 

In general, all lakes are constructed in a similar manner. A vertical concrete seawall 
establishes the perimete_r of each lake. The terrain surrounding the lakes is backfilled to 
the top of the seawall. A shotcrete or gunite apron has been installed along the inside of 
the seawall. This apron typically. begins at 18 to 24 inches below the top of the seawall 
and gently slopes down toward the center of the lake. They are typically 4 to 6 feet in 
width. Inside the apron, .the lake bottoms are constructed of earthen material. Maximum 
depths of the lakes are approximately 8 to 10 feet. Average depth is likely on the order 
of 6 feet. 

During the course of the Fluid Solutions investigations, J. Harlan Glenn Engineers 
presented a trade journal article that stated that 60 acres of lakes at Dobson Ranch were 
lined with the product Vo/clay SG-40, a natural clay product, Sodium Bentonite (see 
Appendix 1 ). This article st!ems to imply that the entire lake system was lined with this 
product. No other tangible evidence was discovered to document whether the lake 
bottoms were lined with either bentonlte clay or seepage Inhibiting emulsions, such as 
SS-13 or ESS-13. The local manufacturers of these products, Soil Science International 
and Seepage Control, Inc., respectively, did not possess information in their files that 
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either confirmed or refuted the presence of such materials having been installed at the 
time of initial lake construction. 

2.1.2 Storm Drains 
The Dobson Lake System serves as an integral component of the area's stormwater . 
management system. The lands that comprise the Association are graded such that 
local runoff Is delivered to the lakes. These local inlets are in the form of both closed 
conduits that deliver water below the normal water surface of the lakes and open surface 
drains (see Figures 2 and 3, for examples). The lakes serve to retain, detain, and route 
stormwater through the community. Stormwater received in excess of the available 
capa9ity of the lakes may be discharged to the Price Drain and flows north to a 
discharge point in the Salt River. Such discharges are infrequent. 

2.1.2.1 City of Mesa Storm Drains 
In addition to the local storm drains referenced above, two large storm drain systems 
deliver water collected along Baseline Road and Guadalupe Road Into the lake system. 
These drains deliver water via vertical inlet structures into Lakes 3 and 7, respectively. 
Figure 4 documents the location of all components of the local storm drain system. 

2.1.2.1.1 Baseline Road 
The head of the Baseline Road storm drain system (see Figure 4) is located at the 
intersection of Alma School Road and the Superstition Freeway. Stormwater is collected 
from this location, and along its entire route, and delivered to a vertical inlet structure 
located In the southeast corner of Lake 3 immediately north of Baseline Road (see 
Figure 5). 

Appendix 2 contains the engineering plans for the storm drain along Baseline Road and 
the plans for the storm drain and other improvements along Alma School Road from the 
Superstition Freeway to Baseline. 

2.1.2.1.2 Guadalupe Road 
An additional storm drain system is located along Guadalupe Road. The drain's 
easternmost point is at the Rogers Street alignment, immediately north of Dobson High 
School. The drain flows westward to Dobson Road and then north under the Dobson 
Road alignment to its outfall in the eastern end of Lake 7 (see Figure 4). 

A smaller storm drain is located along Guadalupe Road in the southwest comer of 
Dobson Ranch. The drain runs from roughly the Pia ya Road alignment west to the Price 
Drain. There is.a connection from this drain to Lake 8 that runs under the Carriage Road 
alignment. 

The outfall from Lake 8 to the Price Drain is also located in this general vicinity (see 
Figure 4). This outfall is not used under normal operating conditions. Appendix 3 
contains all storm drain plans discovered along Guadalupe Road. 
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2.1.3 The Landings 
No engineering plans were discovered for The Landings. 

There is a 15-inch pipe that connects Lake 4 to The Landings Lake System. This pipe 
runs along Lindner Avenue and is connected to a wet well located at The Landings. It Is 
noted on the City of Mesa Storm Drain Maps (see Figure 4). 

Water flows under gravity from Lake 4 to The Landings wet well at times when The 
Landings pump is operating. Water is lifted from this wet well into The Landings Lake 
System. This pump also appears . to assist in the distribution of water throughout The 
Landings Lake System and run some of the fountains that are part of these lakes. The 
pump appears to be activated by a timer on a daily basis. Once the pump is turned off, 
water drains back from The Landings into Lake 4. 

The Landings project is graded such that runoff enters these local lakes. Stormwater 
collected in The Landings lakes above their holding capacity will flow to Lake 4 via the 
connecting pipeline. 

2.1.4 Lake Park Village 
Lake Parl< Village subassociation. has 4 lakes. Preliminary plans for these lakes and 
water delivery infrastructure were encountered during the F,luid Solution investigation 
(see Appendix 4). These plans show a direct pipeline from Lake 6 to the lake Park 
Village wet well. 

Water flows under gravity from Lake 6 to the Lake Park Village wet well, located 
adjacent to the entry drive to the gated project. Water is ·lifted from this wet well into the 
east moat and central lake at Lake Park Village. As with The Landings, this single 
connection appears to both deliver water to the subassociation and return stormwaters 
to the Dobson Lake system for ultimate use or disposal. 

While water is delivered to Lake Park Village in a manner reasonably consistent with the 
preliminary plans, the connection to Lake 6 does not appear to have been constructed 
with the plans. Rather than a dedicated pipeline directly into Lake 6, Lake Park Village 
appears to share a single 45" concrete pipe into Lake 6 with water delivery and flood 
control features of the City of Mesa's Dobson Ranch Golf Course, also developed by 
AMCOR. This pipeline appears to be connected to the overflow box in the lake on the 
18th tee box of the golf course and also appears to serve as the inlet works for an 
unused pump station on the course immediately adjacent to Lake 6 in the 18th fairway. 

Again, like The Landings, the Lake Park VIiiage project is graded such that runoff enters 
these local lakes. Stormwater collected In these lakes above their holding capacity will 
flow to Lake 6 in the shared connecting pipeline . 

. 2.2 Groundwater Levels 
Fluid Solutions Investigated the history of groundwater levels in the vicinity of Dobson 
Ranch. The records of ADWR document water level Increases between 15 and 34 feet 
between 1981 and 1992 In the general vicinity (see Figures 6 and 7, Hammet & Herther, 
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1995). This trend of increasing groundwater levels has continued through the most 
recent records. 

There are several possible causes of this trend, including, but not limited to reductions in 
groundwater pumping in response to passage of the Groundwater Management Act and 
urbanization of farmland during this time. Groundwater levels can also increase in 
response to aquifers replenishment in formal groundwater recharge facilities or through 
incidental recharge associated with other water-using activities, such as irrigation, 
municipal, industrial, domestic and recreational uses. Seepage from the Dobson Ranch 
lake system Is likely a source of aquifer replenishment. Figure 8 displays wells in the 
vicinity of Dobson Ranch. Table 2 contains water level data for several of these wells. 

2.3 Evaporation Evaluation 
Evaporation is the loss of water through the conversion from a liquid state to water 
vapor. It occurs In direct response to the vapor-pressure gradient between the 
evaporating surface and the air above. Factors influencing evaporation include air and 
water temperature; relative humidity; wind speed, dir~ion, and fetch. All other factors 
being equal: circular bodies of water would be expected to evaporate less water than 
more oblate bodies of water; sheltered bodies of water (trees, buildings, terrain) would 
be expected to evaporate less water than more open bodies of ~ter; bodies of water 
surrounded by lush vegetation (turf and trees) would be expected to evaporate less 
water than one surrounded by desert terrain; deeper bodies of water would be expected 
to evaporate less water than those more shallow. 

Measurement of evaporation Is a relatlvely simple matter. It is typically done in a US 
Weather Bureau Class A Pan, a 4-foot diameter metal pan operated at a depth of 
approximately 9 inches of water. Standard installation includes . setting the pan on a 
platform, which exposes all sides of the pan. Extrapolation of the results of small scale 
evaporation monitoring to larger scales, such as the Dob$on Ranch lake system injects 
increasing uncertainty. A pan correction factor is typically applied to locally c::ollected ,.-, 
pan data to estimate evaporative losses from larger bodies of water (see Farnsworth, et 
al, 1982 for pan corrections and general distribution of annual evaporation). 

In 1990, the Dobson Association undertook a study that included Intensive measurement 
over a 26-day period of evaporative losses in the lake system though the use of two 
floating pans installed in the lakes (TCI, 1990). The floating pans are designed to 
reduce the exposure differences between a standard Class A Pan and the lakes, 
theoretically resulting in more accurate estimations of evaporative losses. 

Other less direct methods of evaporation estimation are often employed. Many of these 
methods involve measurement of the climatic factors that Influence evaporation and 
subsequently solving equations that calculate an estimated evaporation. The AZMET 
network employs this method to calculate reference evapotranspiration (ETo), Many turf 
facilities, Including the Dobson Ranch Golf Course, have meteorloglc stations that 
produce an estimate of evapotranspiration. {The · data from the Golf Course meteorlogic 
station for the period of evaluation are included on a CD-ROM disk housed in Appendix 
6). 
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3 Lake Monitoring 
The Dobson Association has moni1ored water levels daily in each lake since 2001. Daily 
deliveries into Lake 1 are recorded by SRP. No records are maintained of water 
deliveries through the entire lake system. The deliveries to The Landings and Lake Park 
Village subassociation lakes are not metered. 

3.1 "Normal" Lake Operation 
As part of this study effort Fluld · Solutions installed flow meters and monitored the 
movement of water between the individual lakes under "normal" operating conditions. 
These meters were installed with the assistance of a professional SCUBA diver. Figure 9 
shows the installation of a meter. Fluid Solutions employed 4 meters, whose installations 
were staged in accordance with Table 3, below, and Figure 10. 

Table 3 

Dobson Ranch Lakes 
2001 - Flow Meter Installation 

Installation Location, 
Lake 1 Inlet 
Lake 2 Inlet 
Lake 3 Inlet 
Lake4 Inlet 
Lake5 Inlet 
Lake6 Inlet 
Lake 7 Inlet 
Lake 8 Inlet 
Landings - Lake 4 Outlet 
Lake Park Village - Lake 6 Outlet 

Dates Installed 
10/15 to 1 0/24 
10/15 to 10/24 
10/15 to 10/24 
10/15 to 10/31 and 11/26 to 12/17 
10/24 to 10/31 and 11/26 to 12/17 
1 0/24 to 12/1 7 
10/31 to 11/26 
11/14 to 11/26 
10/24 to 11/14 
11/8 to 12/17 

The f lowmeters were calibrated before installation using a plastic bucket filled with 
tapwater. The depth of water in the bucket was measured with a ruler and by the meter 
sensor and calibrated using the software. The velocity was also checked to make sure it 
was reading zero. Detailed instructions are found in Appendix 5, System Manual, Using 
the Flow-Tote System, Chaper 4, starting on page 27. 

The initial installation, from October 15th through the 24th
, monitored inflows from SR P's 

Tempe Canal and the flow of water from Lake 1 to Lake 2, Lake 2 to Lake 3, and Lake 3 
into lake 4. · 

On October 24, three of the meters were relocated to measure flows further down the 
lake system. The Lake 4 inlet meter, which served to measure the Lake 3 outflow, 
remained installed. Additionally, flows were metered from Lake 4 to Lake 5, from Lake 4 
to The Landings sub-association lake system, and from Lake 5 to Lake 6. 
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On October 31, the two meters were re-located. The Lake 6 inlet meter, which served to 
measure the Lake 5 outflow In the prior stage, remained installed. The meter to The 
Landings remained installed. Meters were moved to monitor flows from Lak~ 6 to Lake 
7 and from Lake 6 to the Lake Park Village (and 18th hole overllow) connection. 

On November 11, the meter installed in The Landings supply pipe was removed and 
installed in the Lake 8 inlet. 

On November 26, two meters were re-located. · Lake 4 was re-instrumented in response 
to questionable results from the first round of monitoring. This re-Installation occurred 
following cessation of deliveries from SRP. 

The flow meters were housed in smaller diameter pipes (2-10" and 2-12" 10-foot long 
PVC pipes). These pipes were fitted with a circular wooden centralizer (constructed of 
plywood and 2x4 dimensional lumber) at one end. This centralizer was attached to the 
PVC pipe and inserted into the concrete pipes that connected the lakes. The 
centralizers had to be custom cut to conform to the conditions encountered in each pipe. 

On the downstream end, these PVC pipes were fitted with 15" x 1 O" or 12" PVC reducing 
bushing. Bladders (truck tire inner tubes) were installed on the outside of the 15" 
bushings and inflated from a compressor located on land once the debris was cleared 
from the connecting pipes and the pipes containing the meters were in place. 

In the field the velocity of flow in a pipe was measured for calibration using a hand-held 
velocity meter, the Flo-Mate Model 2000, following

1 
the directions in Appendix 5: Sensor 

Installation Manual, Open Channels, Appendix A, Velocity Profiling, Alternate 2D 
Method, page 56. The velocity across the cross section of the pipe was measured by 
the meter as it was moved by the SCUBA diver eight feet below the surface of the water, 
inside the PVC pipe. The hand held meter average flow reading was used to determine 
the calibration factor for the software. 

Graphical results of this monitoring effort are contained on Plate 1. Additionally, all "of 
the data collected are contained on a CD ROM disk housed in Appendix 6. 

3.2 Canal Dry Up 
The Dobson Association continued to monitor dally water levels In the lake system 
throughout the course of the project. SRP ceased water deliveries on November 23, 
2001. In conjunction with the cessation of deliveries, the slide gates between the lakes 
were closed, limiting the movement of water between · each lake. This allowed for the 
evaluation of the Individual water losses from each lake. Water deliveries to the sub
association lakes continued through most of the dry up period. 

Water deliveries from SRP resumed on January 11, 2002. Again, the data for this effort 
are contained on the CD-ROM in Appendix 6. 
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3.3 Lake Monitoring Results 

3.3.1 "Normal'' Lake Operations 
Fluid Solutions employed a water budget approach to evaluating the meter data 
collected during. normal lake op_eratlons. For each lake, the losses over the metering 
period were calculated by properly accounting for inflows into the lake, outflows from the 
lake to the downstream lake and, if applicable, a sub-association lake. In addition. any 
changes in the volume of water stored in the lakes were also accounted for. The 
resultant estimates of the water losses for each lake are presented in Table 4. These 
results are total lake losses. No correction for evaporation has been applied. These 
results are intended to provide a relative comparison of the losses of each lake. 

There were some difficulties encountered _during the meter deployment These 
difficulties included catastrophic failure of the bladders in the Lake 4 inlet meter on 
October 17 (repaired on October 22) and vandalism to the Lake 6 inlet meter sometime 
around December 7, 2001. There were also difficulties in the Lake Park Village supply 
pipeline installation resulting from the larger than expected pipe diameter (45" rather 
than 36"). Several bladders ruptured during attempts to install this meter assembly. 
Sometime during the metering, the installed bladder became dislodged. This resulted in 
the meter pipe tipping upward at the Lake 6 end and possibly allowing flow to Lake Park 
Village bypassing the meter. 

Fluid Solutions estimated the inflows to Lake 4 during the meter outage .. This data 
period is noted on Plate 1 and is included in the Table 4 analysis. The data associated 
with the other metering is.sues (~ake 4 and Lake Park'village) are also flagged on Plate 
1. These data are not included in the analysis presented on Table 4. 

The results for Lake 4 pose interesting questions. Metered outflows Into Lake 5 
exceeded metered inflows into Lake 4. In addition, there was a significant increase in 
the volume of water stored in Lake 4 during the metering period. Consequently, the 
results show Lake 4 gaining water rather than losing water like the rest of the lakes. · 

Fluid Solutions re-metered Lake 4 during the dry· up to further investigate this 
phenomenon. Lake 4 behaved in a manner more in keeping with the rest of the lakes 
during this second episode. Fluid Solutions also physically inspected Lake 4 both above 
and under water to determine additional potential source of inflow that were not metered 
during this first episode. Assuming the installed metering was properly functioning 
during the initial monitoring period, the most plausible explanation for unaccounted for 
flows into Lake 4 would be inflow from the storm drain located at the northeast corner of 
the Lake {see Figure 4). This stormdrain delivers water collected from the commercial 
development east of Dobson Road to Lake 4. At the time of the investigation, there 
were active construction activities ongoing at the retail portion of this development. It is 
possible that these activities discharged construction water into this stormdrain. The 
volume of water was, however, in excess of what would be expected from such 
activities. 

Disregarding the Lake 4 results, these active monitoring results indicate that Lake 7 
experiences the lowest rate of loss per acre. Lake 6 appears to lose more water per 
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acre than any other lake, almost 50 acre-feet per acre. Lakes 1, 2, and 3 also appear to 
lose significant volumes of water, 25, 27, and 37 feet per acre, respectively. 

3.3.2 Static Monitoring R~sults 
The results from the Associations monitoring of water levels during the canal dry up are 
presented in Table 5. These results are presented in aggregate and also segregated' 
between losses above and below the gunite aprons. These rates, expressed in inches 
per day, have been adjusted for evaporation. The daily results for individual lakes are 
presented in Figures 11 through 16. 

The high rate of losses to Lakes 4 and 8 during dry up are Influenced by the deliveries to 
The Landings and Lake Park Village, respectively. 

Figure 25, prepared by Craig Wilson, Chair of the Water Management Committee, 
presents a distribution of losses, assigning seepage and evaporation to each lake. This 
data is based on an annual extrapolation of the static monitoring results and assumed 
annual evaporation of 7 .2 feet per year. The static monitoring results also indicates that 
Lake 7 experiences the lowest rate of loss. 

It should be noted that the canal gates between the lakes might be subject to small 
amounts of leakage and impact the static monitoring results. The raw data on Plate 1, 
from November 14 through the 26, provides some insight into gate seepage, which, for 
the Lake 7 to 8 is typically less than 7 gallons per minute. · The Lake 3 to 4 and Lake 4 to 
5 meter results from November 27 though December 16 also demonstrate minute 
seepage through the closed gates. However, each gate's performance will be a function 
of the condition of that gate and the head difference between the upstream and 
downstream lakes. 

4 Core Sampling 
Fluid Solutions collected multiple soil cores from each lake. These soil samples were 
extracted with a tool constructed for the project. The 13-foot long coring tool employed a 
2" galvanized steel nipple, which was manually inserted into the lake bottom to produce 
and retrieve the samples. The approximate depth of the each sample was 3 to 4 inches. 

Initial coring efforts attempted to use a small watercraft as a sampling platform in Lakes 
3 and 4. These efforts proved infeasible. Consequently, all remaining core sampling 
was conducted from the ·1ake edges and the floating docks at the Recreational Centers in 
Lakes 1 and 7. The cores were collected from each lake where access was feasible. 
Several of the lakes, Lake 7 in particular, provided limited access opportunities at the 
time of core sampling. This sampling was conducted in those portions of the lake where 
public access is possible. 

The individual cores for each lake were mixed Into a single homogeneous sample . . This 
was done to ascertain general conditions across each lake and to limit cost of the soils 
analysis. Approximately 2 gallons of core samples were collected from each lake. 
Those samples were then evenly spilt and sent to Soil Science International and 
Seepage Control, Inc. for analysis. All materials collected were sent for analysis . 
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Samples of lake bottom sludge were also randomly collected with a net provided by the 
Association and included in the packages sent for analysis. No mechanical or chemical 
analysis of these materials were provided. 

4. 1 Core Sampling Results 
Fluid Solutions' general observations during the sampling are as follows: 

• The sampled material appeared to be comprised primarily of compacted native soil. 
• Remnants of clay lining evident in Lakes 1 & 2. 
• Lake 3 had the most coarse bed materials. This lake is infested with the aquatic 

plant brittle naiad, which appeared to provide habitat for zebra mussels. Collecting 
representative samples in this lake was difficult. 

• The remainder of the lakebeds appeared reasonably consistent. 
• In Lake Park Village, the center lake and the north and west moats appeared to be 

lined with similar materials to the other Dobson Lakes. 
• The east moat bottom at Lake Park Village was softer, contained more sludge, and 

had unstable banks. 

The quantitative results of the soil sampling are presented in Figures 26 to 32. These 
results are compared with native soil samples collected in 1972, prior to construction of 
the Lakes. This comparison strongly indicates that the lake bottoms are comprised 
primarily of native materials. 

Seepage Control, Inc. and Soil Science International are the two primary competitors in 
providing emulsions for controlling seepage. Their products are ESS-13 and SS-13, 
respectively. Fluid Solutions provided the core samples to these two companies for 
evaluations for suitability of the soils for treatment with these products. Both firms stated 
they would provide Fluid Solutions and the Dobson Association with the necessary 
analysis to evaluate the current condition of ttie lakes and assess the likelihoo_d _Qf -"' 
success in employing their products for reducing lake water losses. Seepage Control, 
lnc.'s response and general sales literature are contained in Appendix 7. Soil Science 
lnternational's response and sales literature are contained in Appendix 8. The approach 
employed, and the recommendations made, by the two firms are quite different. 

4.1.1 Seepage Control, Inc. 
Seepage Control, lnc.'s response is characterized by Fluid Solutions as a "Marketing 
Approach." They evaluated the soils and sludge samples provided and have 
recommended a water borne treatment, whereby ESS-13 would be "floated" into full 
lakes. As the water containing this emulsion infiltrates, the product binds with the 
lakebed material and inhibits seepage. 

Other than stating that the provided soils were suitable for treatment with ESS-13, no 
analysls of the samples was provided. Seepage Control, Inc. provided cost estimates of 
lining the lakes in this manner and suggested that a demonstration pllot program be 
developed. In this proposed program, a single lake would be selected for treatment and 
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monitoring. The Dobson Associations• compensation to Seepage Control, Inc. for the 
product provided would be based on the demonstrated effectiveness of the treatment 

4.1.2 Soil Science International 
Soil Science International (SSI) sent the samples provided by Fluid Solutions to J. 
Harlan Glenn Engineers for analysis. Mr. Glenn's knowledge of the project dates back 
to its inception. He physically analyzed the soils and evaluated them for suitability for 
SS-13 treatment. Mr. Glenn also'compared the soils with results he had collected prior 
to construction of the lakes in 1972. He confirmed Fluid Solutions' observation that the 
lake bottoms were comprised of compacted native material. Mr. Glenn also provided a 
one-page article from journal that stated that the lakes were organically lined with a 
Sodium Bentonite product, Volclay SG-40. 

SSI has recommended reconstruction of the lakes, Including replacement of the gunite 
ledges and treatment of the soils with SS-13, mixed with the lake bottom material and re
compacted in two 6" lifts. 

5 Lake Edge Inspection 
Fluid Solutions conducted visual examinations of all accessible lake edges during the 
lake dry up. The results of these inspections are presented on Figures 17 through 23. 

High water levels (water above the apron) precluded inspections of the north shore of 
Lake 1, all of Lake 7, and the east shore of Lake 8. 

Fluid Solutions' general observations are as follows 

• Seawalls 
o For the most part, the concrete seawalls remain Intact. 

• Aprons 
o Constructed of shotcrete (gunite). 
o No anchor to seawalls evident. 

. • Separation common. 
o No reinforcing steel evident. 
o All aprons in state of disrepair 

• Lake 6 is in very poor condition 
■ Lake 1 is also in poor condition 

Portions of the apron likely represent a hazard to the general public. Individuals walking 
on the apron could encounter cracks and holes in the apron and be injured or become 
lodged. The apron on Lake 6 is in the worst condition. Lake 6 also receives the most 
pedestrian traffic, given its proximity to the City's Dobson Ranch Park, the Golf Course, 
and the apartment complex. 

While the data in some cases, is over a short duration and not complete, Table 5 
demonstrates that the lakes whose aprons are in generally good condition (Lakes 4, 5, 
and 8) seem to experience lower rates of loss when water levels are above the aprons 
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than below. This may imply that the rate of loss through relatively Intact aprons is less 
than the rate of loss though the lake bottoms, effectively lowering the average seepage 
rate across the lake when water is above the aprons. Additional data collection over 
longer timeframes would likely be required to firmly establish this relationship. 

6 Summary of Results 
Fluid Solutions monitored and evaluated water losses in the Dobson Ranch Lake 
System under normal operating conditions and _during the canal dry-up. While there are 
differences in the rate of loss from lake to lake, all lakes appear to lose water at a rate in 
excess of those expected for lined impoundments. The use of the Lakes 4 and 6 for 
deliveries to the sub-association water features complicates the analysis. 

Fluid Solutions investigated the potential for point source losses; such as those 
associated with storm drains. Fluid Solutions did not observe evidence that would 
indicate the connections to the local storm drain system would result in a significant 
source of water loss in the lakes, relative to the overall losses experienced. The two 
largest storm drain connections, Baseline Road into Lake 3 and Guadalupe Road into 
Lake 7 remained surcharged (water levels in the storm drajns above lake water levels) 
during the majority of the Fluid Solutions' field efforts. Water leaving the lakes in these 
major drains would have to overcome this head, which Is not physically possible. 

There are three main lake features: (1) the concrete seawall, (2) the gunite apron or 
ledge, and (3) the earthen lined lake bottoms. 

• 

• 

• 

The seawalls are In gene}ally good condition and do not appear to be in need of 
replacement or repair. I 

The gunite aprons are in generally poor condition and are in need of replacement 
or repair. The Lake 6 apron Is in the worst condition as compared to the other _, 
lakes. 

Evidence was provided that the lakes were initially lined with Volclay SG-40, a 
sodium bentonite product. Analysis of the lake core samples indicates that the lake 
bottoms are now' calcium saturated rather than sodium saturated. This exchange 
of calcium for sodium ions may have altered the nature of the clay, rendering it less 
expansive and, hence, more prone to seepage. This finding is consistent with the 
fact that the lakes have not experienced significant salt accumulation since their 
construction. 

Rills, pot-holes and other evidence of erosion and disturbance of the earthen lake 
bottoms was also encountered during monitoring activities and field inspection, and 
likely contributes to the increased seepage. 

Extraordinary effort will be required to reduce lake losses below those levels currently 
experienced. Alternatives for limiting lake losses are presented in Section 7, below. 
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7 Potential Lake Loss Remedies 
Fluid Solutions has prepared three primary alternatives for reducing the losses from the 
Dobson Ranch Lake System. An additional administrative alternative is also presented 
for the Association's consideration. The alternatives are: (1) Complete Reconstruction, 
(2) Partial Reconstruction / Waterborne Chemical Application, (3) Waterborne Chemical 
Application Only, and (4) Water Budget Approach. Cost estimates and a brief 
discussion of each alternative are presented below. 

7. 1 Option 1 - Complete Reconstruction 
This option calls for the complete removal of the gunite apron in each lake. Following 
relining the lake, the apron would be replaced. Two options for replacing this apron are 
presented, gunite and soil cement. Should gunite be employed, it may be prudent to 
consider reinforcing the new apron and ancho~ng ·1t to the seawall to improve its long
term performance. Consideration of alternatives to prevent seepage through the seawall 
may also be prudent. 

There are three primary options for re'.'lining the lake bottom~: (1) membrane lining 
systems, such as PVC or HDPE, (2) clay liners, such as that apparently originally 
employed in the lakes, and (3) chemical lining system. Fluid Solutions has eliminated 
clay liners as an option due to the apparent failure of this system at Dobson. Cost 
estimates for membrane and chemical lining systems are found in Table 6. 

The chemical lining system is consistent with the recommendation of Soil Science 
International and their consultant, J. Harlan Glenn, contained in Appendix 8. 

Regardless of the lining system selected, these full reconstruction alternatives will 
impose some significant challenges on the Association in addition to cost. The lakes will 
need to be fully drained for reconstruction. Aquatic life will need to be relocated or will 
perish. Access to the lakes will need to be limited. All alternatives will require significant 
labor and staging of large equipment for construction along the lake bottoms and -'\ 
shorelines. 

7.2 Option 2 - Partial Reconstruction I Waterborne Chemical 
Application 

This alternative would involve removal of damaged areas of apron along the lake 
perimeters. The apron beds in these areas would be stabilized. New gunite apron 
would be installed over damaged areas and remaining apron. As an option, Fluid 
Solutions believes that placement of a physical liner over the existing apron and seawall 
may enhance long-term performance of the lakes (see Figure 24). 

Following repair of the lake edges, the lakes would be re-filled and lake sealant emulsion 
(SS-13 or ESS-13) floated in. 

All alternatives involving the water borne application of lake sealant will also require 
relocation c:,f aquatic life. At the suggested application rates, these products are fatal to 
fish. 

~ Fluid So/ut/lJRS 
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Dobson Lake System Preliminary Study 

This alternative would still require significant construction activities along the lake edges 
and staging. It would be less intensive that Option 1. 

Seepage Control, Inc. concluded that both the sludge and lake bottom soils were 
suitable for treatment with ESS-13 In a waterborne application. Fluid Solutions has 
some concerns with the waterborne application sealing lake bottom sludge that may be 
subject to transport as flood flows route through the lake system. 

7.3 Option 3 - Waterborne Chemical Appiicatlon Only 
This option is consistent with the recommendation of Seepage Control, Inc. Chemical 
sealant would be floated in each lake at rates recommended by the manufacturer. No 
apron repairs are included in this effort. 

Again, Fluid Solutions has some concerns with the waterbome application sealing lake 
bottom sludge that may be subject to transport as flood flows . route through the lake 
system. The long-term performance of the approach may be compromised should this 
occur as unsealed lake sediments are uncovered. 

Seepage Control, Inc. has proposed an effectiveness-based cost approach (see 
Appendix 7). While many details would need to be worked out, such as length of the 
effectiveness guarantee, this proposed approach has the potential to reduce the risk to 
the Association of employing this alternative. 

7.4 Option 4 - Water Budget Approach 
The final option presented for consideration is more of an administrative. approach. This 
approach would not take steps to reduce seepage from the Dobson Ranch lake system. 
Rather, a permanent monitoring network would be designed and installed to closely 
monitor the fate of water deliveri.es to the lakes. 

This approach is designed to increase the body of knowledge of the lakes and serve as 
a technical foundation for the Associations' decision making and compliance ,and -"---. 
planning discussions with ADWR. 

Options 1 and 2 involve significant cost to the Association. In Fluid Solutions' opinion, 
these options represent the latest commercially available conservation technology to 
reduce seepage from the Dobson Ranch Lake System. The costs of implementing 
these options are, in Fluid Solutions' opinion, in excess of what could be considered 
reasonable economic,return fo.r the Association (see AAS § 45-566 A.2.). 

• FIii/ii IIIIUIIIID8 
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(Please print or copy double sided when possible) 

~~ 
mesa az 

BUILDING A SUSTAINABLE 
COMMUNITY 

mesaaz.gov/sustainablllty 

Environmental & Sustainability Division 

STORM WATER MANAGEMENT PLAN 

September 2014 



This Storm Water Management Plan has been prepared by the City of Mesa 
Environmental & Sustainability Division in response to the conditions established by the 

Arizona Department of Environmental Quality's Municipal Separate Storm Sewer 
System permit issued to the City of Mesa, effective August 30, 2010. 

This document can be found on the ESD Server at the following location: 
l:\PROCEDURES\Storm Water Management Plan\2014 SMWP\2014-09 Stonn Water Mangement Plan -
Final.docx 



Jofui¥f'~ ~ {r--
Environ~ ntal Programs Specialist 

( 

Reviewed by: 

jfiff:'5~ 
Deputy Director, Environmental & Sustalnablllty 

~ · · 

,-~-~~~~1~M 
Ka~ ~----
Deputy City Manager 

Date: 

,%rf~ 

ct]~ (,1 

( Approved by: 

( 

I certify under penalty of law, that this document and all attachments were prepared 
under my direction or supervision In accordance with a system designed to assure that 
qualified personnel properly gathered and evaluated the information submitted. Based 
on my Inquiry of the person or persons who manage the system, or those persons 
directly responslbre for gathering lnfonnatron, the lnformauon submitted Is, to the best of 
my knowledge and belief, true, accurate, and complete. I am aware that there are 
significant penaltfes for submitting false Information, Including the posslblllty of fine and 
imprisonment for knowing violations. 

Date: 
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Guide to Stonnwater Best Management Practices Chapter4 

Chapter 4: 

Guide to Stormwater Best Management 
Practices 

4.1 lntrod uction 

The specifications included in this manual are intended to be used as design guidance, providing 
the designer with state-of-the-science information on Bl\1P design, while also allowing as much 
flexibility for designers as possible. With that in mind, the specifications use the terms "should" and 
''must." 

❖ Where "should" and similar words are used, the information provided should be 
considered design guidance, and may be deviated from where necessary, but should 
be done so with care. 

"9- Where "must'' and similar words are used1 the directives are considered inherent to 
the effectiveness and function of the practice. 

These specifications may be adopted as design guidance to enhance existing regulations or rules, in 
which case, some of the credit equations may not apply. Or they may be adopted as a whole, in
cluding the credit equations and associated LID Compliance Calculator spreadsheet tool. 

The Runoff Reduction Approach 

Runoff reduction is defined as "the total annual runoff volume reduced through canopy intercep
tion, soil infiltration, evaporation, transpiration, rainfall harvesting, engineered infiltration, or ex
tended filtration." Many of the BMPs in this manual utilize these mechanisms to either permanently 
or over a very long period (in the case of extended filtration), reduce the volume of runoff from a 
site. 

Notall BMPs achieve runoff reduction equally. The level to which a BMP provides runoff reduction 
is indicated in Table 4.1-1. The rates are expressed as a percentage of the storage volume provided 
by the BMP. Calculations for determining storage volume are included in each BMP's specifica
tions. The runoff reduction rates in the table are derived from compiled research on the various 
BMPs' annual runoff reduction capabilities (Hirschman et al., 2008), as well as an analysis of each 
BMP' s operation in a single storm event 
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4.11 Wet Detention Ponds 

Introduction 

Wet detention ponds (Figures 4.11-1 and 4.11-2) are stonnwater storage practices that consist of a 
combination of a permanent pool, micropool, or shallow marsh that promote a good environment 
for gravitational settling, biological uptake, and microbial activity. Ponds are widely applicable for 
most land uses and are best suited for larger drainage areas. Runoff from each new storm enters the 
pond and partially displaces pool water from previous storms. The pool also acts as a barrier to re-

1 

suspension of sediments and other pollutants deposited during prior storms. When sized properly, 
wet detention ponds have a residence time that ranges from many days to several weeks, which 
allows numerous pollutant removal mechanisms to operate. Wet detention ponds also provide stor
age above the permanent pool to provide increased water quality benefits and to meet storm water 
management requirements for larger storms. 

Wet detention ponds are credited differently than other BMPs. In order to meet water quality 
requirements, they must store and release at least the first 1/.2-inch of runoff over 24-hours {possibly 
greater when the site is located within ½ mile of a receiving water body). 

Figure 4.11-1. Wet Pond (Photo: Denise Sanger) 
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KEY CONSIDERATIONS: WET DETENTION PONDS 

DESIGN CRITERIA: 

• Contributing drainage area of 10-25 acres typically 
needed for wet and wet extended detention ponds 
unless groundwater interaction is present. Perma
nent pools should be designed to be between 3 and 
8feet deep. 

• Extended detention above the permanent pool 
required for at least ½" or runoff. 

• A sediment forebay (or equivalent pretreatment) 
should be provided upstream of all ponds. 

• Length to width ratio should be at least 1.5: 1, and a 
ratio of 3:1 is preferred. 

• Side slopes should not exceed 3:1 (H:V). 

BENEFITS: 

♦ Provides moderate to high pollutant removal. 

• Can be attractively integrated into a development 
site and designed to provide wildlife habitat. 

LIMITATIONS: 

• Design can be challenging in flat terrain. 

• Recent research suggests that ponds implemented 
in the coastal plain may contribute to eutrophication 
in receiving waters (Smith, 2012). 

SITE APPLICABILITY: 

• Rural Use 

• Suburban Use 

• Construction Cost: 
Low 

• Maintenance: Low 

♦ Area Required Low 

STORMWATER MANAGEMENT 
PRACTICE PERFORMANCE: 

Runoff Reduction Credit Approach 
(applies to Shellfish Bed, SMS4, and 
infiltration credit approaches) 

► 0% credit for runoff 
reduction 

Coastal Zone Credit Approach 

► · 100% credit for storage 
volume of practice 

Statewide Water Quality 
Requirement Credit Approach 

► At least ½" of runoff must 
be stored and released 
over 24 hours 

Pollutant Removal 
85% - Total Suspended Solids 
75% - Total Phosphorus 
40% - Total Nitrogen 
40%- Metals 
70% - Pathogens 
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Figure 4.11-2. Wet Detention Pond Design Schematics 
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maximum annual water allotment"). 

24. The application rate of 6.2 acre-feet per acre for total surface area was established by 

the Director based upon a decision that the evaporation and seepage losses from a body of water lined 

with a well-maintained clay or plastic liner would not exceed 6.2 acre-feet per acre per year. 

25. On April 13, 2020, Dobson filed an application for an administrative review of the 4MP 

maximum annual water allotment. 

26. Dobson has presented the following evidence to the Department: 

a. Evaporation from the lakes may be greater than 6.2 acre-feet pet· acre per year. 

b. Resealing lakes with suitable liners is: (i) contrary to the lakes primary flood 

control, flood detention purposes; (ii) ineffective in eliminating lake seepage; and (iii) cost prohibitive. 

c. Numerous storm drains owned by Mesa enter Dobson's lakes. It may not be 

economically feasible to modify these storm drains to curb seepage occurring within those drains. 

27. Based on the evidence set forth in Paragraph 26 above, the Depai1ment has determined 

the following: 

a. Evaporation from fhe lakes appears to exceed 6.2 acre-feet per acre per year. 

b. The lakes are not lined. Thus, significant seepage of water occurs through the 

sides and bottom of the lakes and through the storm drains entering the lakes. Due to the original design 

and construction primarily as flood control and flood detention facilities, the age and condition of the 

lakes, and the existence of numerous stonn drains entering the lakes, resealing may be 

counterproductive, inefficient and cost prohibitive. 

c. The continued study of the lakes would be useful to determine what affordable 

corrective measures are available to reduce erosion or seepage from the lakes. 

d. Rather than requiring Dobson to comply with a maximum annual water 

allotment for the lakes, it would be more productive to require Dobson to contribute a fixed amount of 

money each year into a Conservation Fund. Monies in the fund would be used throughout the period 

in which the 4MP is in effect for one or more of the following purposes: (1) subject to approval by the 

Department, a study of the lakes, including consumptive use and losses from the lakes and whether any 
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LME-00a111Pn1111DllllPMrDl!l::lla City Water used, by y.ear 
2004"' 34 million gallons 
2CXf1 "'39 million aallons 
2008 "' 29 milllon gallons 

2010 ... 28 mllllon gallons 
20U ... 26.9 milllon gallons 

2012 ~ 26.9 million gallons 
2013 ,._ 31 mlillion Gallons 
2014 ... 27 million gallons 
2015 ... 24 million gallons 
2016 ,,._ 25 million gallons 
2017 "'24 mil/Ion gallons 
2018 - 25 million gallons 
Savings =125 million aaJlotts 

2018-Lesa waterllas blm.aaedcmrtbolalllle\Wll~ by 
rn••ging....-mawmlldlld tonlnllllevaponlionlala. 2018-Inigatian imioYationhu acbieval ita potmtlal. 

Addidcmal lffll8 will Rquke upaded implOwmmta in 
more etlicimt iaipdon tedmiquea. 
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