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INTRODUCTION 

The Pembroke Woods Homeowners Association is in the process of assuming the short 
and long term maintenance and operation responsibility for the stormwater management 
(SWM) infrastructure at the Pembroke Woods subdivision. The HOA has retained 
Ecosite, Inc. to prepare this short and long term maintenance program for this activity. 

SWM INFRASTRUCTURE COST 

The infrastructure system cost largely determines the needs of the long term and to some 
extend the short term maintenance program needs. The construction cost of the systems 
totals $165,512.00 for Phase I, Il and ill of the subdivision. The cost for each section is 
summarized below and detailed in Attachments 1, 2, and 3: 

Phase 1 $ 69,811.
 
Phase 2 $ 54,062
 
Phase 3 $ 41,639
 

The design life or life cycle of the infrastructure system is subject to some degree of 
uncertainty. Public works engineer usually select an arbitrary design life period which for 
stormwater management systems can range from 20 to 50 years. For the purpose of this 
eport we selected a design life of 30 years, and the system cost was rounded off to 

$166,000.00 

Future Replacement Cost. 

t some point in time in the future it can be expected that the stormwater management 
system will have to be replaced. Although this replacement may occur over a period of 
. e and potentially one segment of the system at a time, it is conventional practice to 

estimate the replacement cost of the entire system at some future period in time. For 
example roads are typically resurfaced at twenty rears interval. 

e replacement cost of the system can be estimated by projecting the inflation cost of 
aterials and labor over the years. For the purposes of generating and estimate we 
sumed that inflation would occur at an annual rate of 2 percent. It should be noted that 
hile this is typically consider a good long term average, it is subject to uncertainty and 

ould easily be higher. Consequently at the end of the design life of the system (30 years) 
e replacement value would be (Kurtz, 1975): 

P <Pofl-t i)" 

ere	 P = Replacement cost
 
Po = Initial system cost
 
i = inflation rate
 
n = design life
 



Since Po = $ 166,000, i= 2% (0.02) n=30 years 
en, P = $300,686 

ong Term Maintenance Fund 

order to meet this future long term obligation, it will be necessary for the Pembroke 
Woods HOA to set up a long term SWM infrastructure fund. The HOA has informed 
Ecosite that they currently have established a fund of $10,000 based on a contribution of 
$150 per household in the HOA. Assuming that this fund is invested at 3% per annum at 
the end of the design life of the SWM infrastructure, it will be worth $ 24, 273. 

P =Po(l+ i)n 

Since Po = $ 10,000, i = 3% (0.03) n= 30 years 
Then, P = $24,273 

This sum will create a deficit of $276,413 ($ 300,686 - $ 24.273) with respect to the fund 
needed to replace the SWM infrastructure. Therefore it is anticipated that it will be 
necessary for the HOA to create a sinking fund that will generate the required funds. 

Tn order to achieve the desired target of $276,413 we have calculated that it will be 
necessary for each ofthe 70 households in the HOA to contribute $85.00 per year. 
This would add up to an annual deposit of $5950 which at the end of 30 years would 
generate a value of $283,071 which slightly exceeds the target value of $276,413. 

SHORT TERM MAINTENANCE NEEDS 

Tn addition to the long term need of the SWM infrastructure there exists a short term need 
as well. Fortunately open channel systems such as the dry swales used at the Pembroke 
Woods site the routine maintenance requirements are relatively small. The major 
requirement is for mowing during the growing season to maintain grass heights in the 4 
to 6 inch range. N addition if sediment builds up within the bottom of the channel it 
should be removed when 25 % of the channel depth has been exceed. 

Tn addition to these maintenance activities there may arise an occasional need to repair 
minor erosion to the existing check dams or erosion of the channels themselves. The 
HOA may wish to retain the services of a trained inspector to conduct a visual inspection 
of the system on an annual or bi-annual basis or when a problem becomes evident to a 
homeowner. 

The cost of these inspections or minor repairs are relatively small and can easily be 
andled from the stormwater fund that is being accumulated for the long term 
eplacement. 
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ATTACHMENT 1
 

Harris. Srnarlga Associates. Inc. 
125 South Carroll Street. Suite 100 

Frederick. Maryfand 21701 
301.662;4488 Fax 301.662.4906 

COST ESTIMATE
 
JOB NAME
 DATE REVDATEsPEMBROKE" SECnON ONE JOB NO 8012 
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69..811 



TTACHMENT3
 

Harris, Smariga Associates, Inc. 
125 South Carroll Street, Suite 100 

Frederick, Maryland 21701 
301.662.4488 Fax 301.662.4906 

COST ESTIMATE 
JOB NO.PEMBRO~SECnONTHREE DATE REVDAJE(s) 6012JOB NAME 

SHEET NO 316102 10F1 
LOCAnON FREDERICK,MO COMPUTED BY LRS 

CHECKED BY ATG 

Appro.. Unit Total 
Ountirv 

Unit No. Item Unit 
Price
 

STORM WATER MANAGEMENT
 
I·
 

Price 

. Tunbc.CbecJr.Dams 18ea 50.0l 900. 
2 MSHA# 57 Stone ey 90. 20.0l 1,800. 
3 . 0.2 974.7 
4 

FilterFabric sf 3,610· 
. Sand 267• 70.ey 18,690.0 
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If 60. 18. 
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Subtotal 

5,43 

Total 41,639 

file:T-6012-13/Cctr/cost-..t6012SWM3.x1s 
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