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1.0 INTRODUCTION 

Engineering Analytics, Inc. (EA) was tasked by Somerset Estates Homeowners Association 

(SEHOA) to provide engineering services for improvements to the ponds on Outlot D. In 

particular, the SEHOA is interested in the feasibility of installing alternative landscaping and water 

features in the location of Pond #3, installing a dissipation structure between Pond #2 and the 

waterfall, and installing a localized pump for the isolation and recirculation of the waterfall from 

a new vault just downstream of the waterfall. This technical memorandum provides EA’s 

recommendations for the Somerset Ponds. 

 

2.0 ANALYSES AND RECOMMENDATIONS 

2.1 Repurposing Pond #3 

SEHOA is considering repurposing Pond #3 as a park area containing stream conveyance features 

to the waterfall. Pond #3 is located between Pond #2 and the waterfall (see Figure 1 for a feature 

map). Based on conversations with SEHOA, Pond #3 is not viable for water storage (there is no 

outlet or pump to extract water for use) and is currently only a decorative feature.  Based on the 

Subdivision Improvement Plans for Somerset Estates (JR Engineering 1993), Pond #2 and Pond 

#3 are not stormwater features. The alteration of Pond #3 should not influence stormwater drainage 

or water storage for the community.  

 

The new channel should be lined with a synthetic liner to avoid the negative effects from channel 

seepage, EA recommends using a Polyurea liner like what has been used on other lining projects 

in the neighborhood. EA recommends that the new water conveyance feature have the capacity to 

match the existing capacity of the channel between Pond #2 and the other ponds and features in 

the system. EA has estimated the existing channel capacity at 25 cubic feet per second (cfs) 

however this should be confirmed with a survey prior to design. To achieve the current capacity 
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while minimizing erosion, the channel should have a slope of l percent with a channel depth of 

approximately 2 foot deep. The new conveyance channel should closely match the existing channel 

size with an estimated 8-foot bottom width and side slopes of 2:1 (Horizontal: Vertical).  A typical 

section of the water conveyance feature, including landscaping vegetation and boulders, is 

presented in Figure 2. It should be noted that the final capacity of the conveyance channel could 

be reduced during design based on potential deliveries and stormwater overflows from Pond #2. 

The channel flow capacity should be evaluated by the design engineer during design. 

 

The repurposing of Pond #3 will require earthwork involving the cut of material from a nearby 

area to place as fill in Pond #3. According to the 1997 irrigation map, Pond #3 has a volume of 

approximately 0.588 acre-feet (AF). EA estimates the Pond #3 improvements will consist of 

approximately 2000 cubic yards (CY) of earthwork. Earthwork should be planned around the 

potential of rock occurring near the ground surface on the east end of Pond #3. The depth to rock 

can be estimated based on visible rock outcroppings. Rock outcroppings can be seen on site along 

the hill to the east of Pond #3. The rock outcropping is likely to extend to the north and south while 

following a similar tilt.  

 

Based on the potential for rock and the increases in costs for rock removal, EA recommends that 

the new stream conveyance feature and park avoid excavation.  To facilitate construction the 

design should assume rock at the surface or approximately 1 foot below the surface. In addition to 

the depth to rock, the earthwork should consider the 10-inch pipe located along the northwestern 

edge of Pond 3. This pipeline should be located before design and construction. The alignment of 

the stream conveyance feature should follow the edge of the pond nearest the tennis courts, see 

Figure 3. The SEHOA should fill the pond by flattening the park slopes and relocating the park 

sidewalk. Based on the information provided, EA estimates the maximum depth of the pond to be 

approximately 8 feet, however this will need to be confirmed in the field, and the cut/fill should 

be planned according to field verifications.  

 

SEHOA mentioned that there may be a need to install a dissipation structure between Pond #2 and 

the waterfall. If the stream conveyance features are at a mild slope (less than 1%), EA does not 

think a dissipation structure will be necessary. Based on GoogleEarth elevations, EA estimates 

that the conveyance structure will have a mild slope that is less than 1%. GoogleEarth shows Pond 

#2 at an elevation of 5310 ft and the waterfall pond at 5307 ft for a total loss of 3 feet and an 

approximate distance of 320 feet resulting in an approximate slope of .95%, the final elevations 

and distances should be confirmed by a licensed surveyor. If there is a significant elevation drop 

(more than 3-5 feet) between Pond #2 and the waterfall, a dissipation structure may be necessary.  

The dissipation structure would need to be located along the stream conveyance between Pond #2 

and the water, and the structure would consist of a grouted rock section or a plunge pool that will 

drop the water elevation without causing erosion in the stream. An example dissipation structure 

is shown in Figure 4.  

 

EA recommends using a landscape architect to layout the stream conveyance feature, this will help 

with the esthetics of the conveyance when water is not flowing. The stream conveyance feature 

should be designed to have gravel, cobbles, and boulders, similar to a natural mountain stream to 

aid in erosion control. To achieve the full capacity of the stream and maintain proper conveyance, 

cattails and other vegetation should be removed and maintained from within the water line. The 
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section of stream between Pond #2 and Pond #3 provides a good example of how the new 

conveyance could look. See Figure 3 for an illustration of the stream conveyance feature.  

 

2.2 Waterfall Isolation and Recirculation 

EA analyzed the installation of a new pump for recirculating the waterfall. It is our understanding 

that the waterfall was installed with two 800 gpm pumps, and currently only one of the pumps 

operates at a time and only at about half of the original flow rate (~400 gpm). These existing pumps 

are located in a vault downstream of Pond #7. SEHOA wants to understand the feasibility of 

isolating the waterfall from the downstream ponds. To isolate the waterfall feature, EA 

recommends utilizing a single 400 gpm submersible pump located near the waterfall. The pump 

would be housed in a lift station vault on the north side of the waterfall (Figure 5). Fountain water 

would flow from the lift station vault, to the top of the waterfall via a pipeline, down the waterfall, 

then into the small basin at the bottom of the waterfall. The small basin at the bottom of the 

waterfall would be connected to the lift station vault via a pipeline. EA estimates that there should 

be approximately 4000 gallons of storage volume in the lift station vault. To achieve this storage 

volume, we estimate an 8-ft-diameter, 10-ft-deep vault should be sufficient.  

 

As an alternative that will match the existing pump’s original flow, an 800-gpm submersible pump 

can be used. If the 800-gpm pump is selected, the vault and lower basin capacity should be adjusted 

to approximately 8000 gallons. The additional volume could be accounted for with a second 8-ft-

diameter, 10-ft-deep vault or a rectangular vault with an access hatch. The two vaults would be 

connected with a large pipe, such as a 12-inch pipe, as to sufficiently connect the two vaults storing 

water. An example layout of this 800-gpm alternative is provided in Figure 6.  

 

The design total dynamic head (TDH) of the pump is dependent on the system piping and vault 

layout. Therefore, EA recommends consulting with a design engineer and pump provider prior to 

selecting a pump and pipe size. Prior to selecting a pump an electrician or electrical engineer 

should be consulted to recommend a pump voltage based on locally available power sources. 

 

As part of the waterfall isolation the flow of water could be disconnected from the delivery system 

that currently travels under Somerset Drive.  The connection between the waterfall and Ponds 4-7 

is only for delivering water as part of the decorative design of Ponds 4-7 as shown on the 

Subdivision Improvement Plans for Somerset Estates (JR Engineering 1993). Because the water 

delivery system is not a stormwater feature the current stormwater design should be able to handle 

the rainfall overflow on the waterfall structure without the connection to Ponds 4-7.  To handle 

overflow from the waterfall, a section of the waterfall pond should be designed to overflow into 

the current stormwater system as safety feature. 

 

3.0 COSTS 

EA has developed preliminary cost estimates for repurposing Pond #3 and alternatives for either a 

400-gpm system or an 800-gpm system. The 400-gpm system (Table 1) and 800-gpm system 

(Table 2) include costs for a contractor to mobilize and deliver material to the Somerset ponds. 

Costs include surveying, which is necessary to obtain the correct slopes and grades of the stream 

conveyance feature, vault, pipeline and earthwork. Clearing, stripping and grubbing is included 
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and may be necessary in areas where earthwork occurs. EA assumed dewatering will be needed to 

perform the earthwork and install features and structures. We have included $35,000 for 

landscaping, which may include seeding, vegetation, boulders, benches, etc. We have also 

included $24,000 for lining the conveyance canal using a Polyurea liner similar what was used on 

other lining projects in the neighborhood. 

 

The vault/lift station is estimated to cost $15,000 each. Only one vault/lift station is needed for the 

400-gpm system, while two are needed for the 800-gpm system. The 400-gpm pump is estimated 

to cost $5,000, and the 800-gpm pump is estimated to cost $11,000. Examples of the pumps and 

lift station/vault are included as attachments. EA has included costs for electrical work including 

supplying power to the new pump location near the waterfall.  

 

The costs include a 20% contingency to account for unknown and minor costs. The 400-gpm 

system is estimated to cost $223,000 and is presented in Table 1. The 800-gpm system is estimated 

to cost $254,000 and is presented in Table 2. 

 

4.0 CONCLUSIONS 

EA has provided feasible recommendations and costs for installing alternative landscaping and 

water features in the location of Pond #3 and installing a localized pump for the isolation and 

recirculation of the waterfall from a new vault just downstream of the waterfall.  Pond #3 lacks the 

means to provide storage releases for water deliveries and was not included as a stormwater feature 

for the design of Somerset Estates. Therefore, Pond #3 is considered a decorative landscape 

feature, and modifications to Pond #3 would remain a decorative landscape feature.  The removal 

of the pond will not influence the stormwater design for Somerset Estates or result in a loss of 

water storage capability.  The new conveyance channel will feasibly replace Pond #3, and maintain 

the operations of Pond #3 as a decorative feature that transmits water from Pond #2 to the waterfall 

and Ponds 4-7. 

 

Based on the current conditions and our review of the available data we have concluded that both 

a 400 gpm and 800 gpm isolated waterfall options are feasible and can be constructed. EA 

estimates that the General Construction items will cost approximately $12,000, repurposing Pond 

#3 will cost around $91,000 and isolating and recirculating the waterfall will cost between $45,000 

(400 gpm) and $66,000 (800 gpm). When including the costs for engineering, permitting and 

contingency EA estimates the total cost for the project to be between $223,000 and $254,000.  

 

5.0 STANDARD OF CARE 

The information contained in this report represents our findings at the time and location as 

indicated in this report. The methods utilized are in accordance with currently accepted 

engineering and testing procedures and other than this, no warranty, either expressed or implied, 

is intended.  
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Table 1.  Cost Estimate for the 400 gpm system

Item No. Description Est. Qty. Units Unit Price Amount

General Costruction Items Subtotal $12,000

1 Mobilization, Insurance, Bonds 1 L.S. $5,000 $5,000

2 Surveying 1 L.S. $3,000 $3,000

3 Clearing, Stripping and Grubbing 0.5 Acre $3,000 $1,500

4 Dewatering 1 L.S. $500 $500

5 Storm Water and Erosion Control 1 L.S. $2,000 $2,000

Pond #3 Repurposing Subtotal $91,000

6 Earthwork 1 L.S. $20,000 $20,000

7 Landscaping 1 L.S. $35,000 $35,000

8 Sidewalk Replacement 1000 S.F. $12 $12,000

9 Channel Lining (Polyurea) 4000 S.F. $6 $24,000

Waterfall Isolation and Recirculation Subtotal $45,000

10 Vault / Lift Station (8 ft Dia.) 1 EA. $15,000 $15,000

11 Pump (800 GPM) 1 LS $5,000 $5,000

12 Electrical 1 LS $15,000 $15,000

13 Pipeline 1 LS $10,000 $10,000

$148,000

$30,000

$45,000

$223,000Total Cost

Subtotal Construction Cost

Contingency (20%)

Engieering/Permitting



Table 2.  Cost Estimate for the 800 gpm system

Item No. Description Est. Qty. Units Unit Price Amount

General Costruction Items Subtotal $12,000

1 Mobilization, Insurance, Bonds 1 L.S. $5,000 $5,000

2 Surveying 1 L.S. $3,000 $3,000

3 Clearing, Stripping and Grubbing 0.5 Acre $3,000 $1,500

4 Dewatering 1 L.S. $500 $500

5 Storm Water and Erosion Control 1 L.S. $2,000 $2,000

Pond #3 Repurposing Subtotal $91,000

6 Earthwork 1 L.S. $20,000 $20,000

7 Landscaping 1 L.S. $35,000 $35,000

8 Sidewalk Replacement 1000 S.F. $12 $12,000

9 Channel Lining (Polyurea) 4000 S.F. $6 $24,000

Waterfall Isolation and Recirculation Subtotal $66,000

10 Vault / Lift Station (8 ft Dia.) 2 EA. $15,000 $30,000

11 Pump (800 GPM) 1 LS $11,000 $11,000

12 Electrical 1 LS $15,000 $15,000

13 Pipeline 1 LS $10,000 $10,000

$169,000

$34,000

$51,000

$254,000

Subtotal Construction Cost

Contingency (20%)

Total Cost

Engieering/Permitting
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FIGURE 2
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FIGURE 3
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FIGURE 4

EXAMPLE DISSIPATION STRUCTURE
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FIGURE 5

VAULT LOCATION MAP FOR 400-GPM SYSTEM
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FIGURE 6

VAULT LOCATION MAP FOR 800-GPM SYSTEM
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