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Review of “Area N Phase 3 Design 
Technical Memorandum” of Dec 18, 2012 

 

Respectfully submitted by the 
 N-3 Neighborhood Committee 

 

Executive Summary: After a detailed review of the Area N Phase 
3 Design Technical Memorandum (“Tech Memo”) comparing 
sewage systems for Area N-3 of the Phillippi Creek Septic System 
Replacement Program, our committee believes that the Tech 
Memo has underestimated the operation and maintenance costs 
for low-pressure grinder pumps and has overestimated the capital 
costs for a vacuum system. Our calculations indicate that a grinder 
pump system and a vacuum system to serve Area N-3 would cost 
about the same amount of money over the 40-year life of a 
vacuum system. This conclusion is based on the following facts. 

1. The Tech Memo relies heavily on data that is biased 
and over a decade old, and appears to disregard 
newer data and current practices.  
For example, the Hazen and Sawyer 2000 report used a 
20-year term and a 7% discount rate for their operations 
and maintenance (O&M) present-worth calculations, and 
those figures are repeated in the Tech Memo. 
In the Hazen and Sawyer report, the 20-year term was 
chosen based on the bond finance period. That term is 
arbitrary and does not fully consider the actual life 
expectancies of the technologies in question. A 40-year 
term should have been used in order to capture the life-
cycle cost of the component with the longest useful life, 
the vacuum station. The 7% discount rate was 
determined by the average Moody Municipal Long Term 
Bond yield from 1983 to 1997. By 2004 Hazen and 
Sawyer had changed to a 6% discount rate for its 
calculations. For our calculations, we use a 40-year term 
and a 6% discount rate.  
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Another example of old data being applied to a new 
problem can be found on pages 7 of 8 of the Tech 
Memo, where the O&M cost for a grinder pump is 
estimated as $190 per connection per year. (Of this, $16 
per year was to be borne by the homeowner in electrical 
costs.) These figures were supplied 15 years ago by a 
grinder pump manufacturer offering his product for sale. 
 

2. The Tech Memo uses two different yardsticks to 
compare the two systems. The grinder pump estimate 
is based on design that is ready to be put out for bids. 
The vacuum system estimate is a “Class 4” estimate, 
with an expected accuracy range of minus 30 to plus 
50%.1 A “Class 4” estimate is useful only for a rough 
budget or a feasibility comparison. As stated by the 
County engineers, the only way to determine an accurate 
cost is to design a vacuum system and put both systems 
out for bid “side-by-side.” 

 
3. The Tech Memo is inconsistent regarding the 

number of grinder pumps planned for. One line item 
calls for 196 assemblies. The GWE design drawing calls 
for 193, while the engineering department claims 200. 
We realize that the final number of connections will be 
determined by actual field conditions, but the numbers 
used within the same report should be consistent. 

 
4. There is no odor control allowance in the Low 

Pressure estimate. 
 
5. The road and driveway repair items (22 thru 25) are 

$123,895 for Low Pressure and $323,125 for Vacuum.  
We question why the road work for the vacuum system 
should cost  two and half times that of the grinder pump 
system. 

                                                
1 Cost Estimate Classification System – As Applied in Engineering Procurement and 
Construction for the Process Industries, AACE International, Feb. 5 2005.  
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6. The cost of vacuum pit assemblies, a major 

component of the vacuum system, is overestimated. 
The Tech Memo estimates a quantity of 98 valve pits 
with a unit price of $5,500, for a total line item cost of 
$539,000. The area N and D bid tabulations show the 
contractor labor to average approximately $1,100 per 
unit. We believe the AirVac pits cost in the range of 
$3,200.2 This produces a material and labor cost of 
$4,300 per unit. Using the quantity of 98, we get a total of 
$421,400, or $117,600 less than the Tech Memo 
estimate. 

 
7. The cost of the second major component of vacuum 

systems, vacuum station “skids,” appears to be 
overestimated. The vacuum station “skids” for Areas D 
and N each include four 25-hp vacuum pumps, two 75-
hp sewage pumps, and a 4,800-gallon collection tank. 
The costs for these skids were $498,758 and $513,720 
respectively. The equipment skid for the much smaller N-
3 area would require two 10-hp vacuum pumps, two 15-
hp sewage pumps and a 1,500-gallon tank. Our research 
shows that the cost to the County from AirVac would be 
approximately $225,000.3 The Tech Memo estimate for 
this equipment is $450,000, or an overestimate of 
$225,000. 

 
8. Vacuum Station Labor & Material. The reviewers 

examined bid tabulations from two completed vacuum 
stations, Area D-1 and Area N-1. We found in both cases 
that the average contractor bid was less than 50% of the 
County estimate. We then added up the Tech Memo 
estimates for the same items in Area N-3 (i.e., we 
excluded land cost, generator cost and the county-

                                                
2 Contract between Sarasota County and AirVac Corp.  
3 “McCartyville Information for Bidders Revised with Pricing and Quantities – Oct  06,” Section 
B, Price Schedule 1 the skid equipment is $168,590. Adjusting for inflation gives us $195,000 
and upgrading McCartyville’s electrical, mechanical and control systems to meet Sarasota 
requirements gives us a total of $225,000. 
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purchased “skid” in order to compare only the contractor-
supplied labor and material), and we obtained an 
adjusted cost estimate of $660,500, using the staff’s 
estimate for each applicable line item. The chart below 
shows the engineering estimates for the three vacuum 
stations (D-1, N-1 and N-3) as well as the bid range on 
the two completed stations (and a hypothetical average 
bid for Area N-3, based on the other two). 

 
 
Area 

 
Number of 

Connections 

Low 
Contractor 

Bid 

High 
Contractor 

Bid 

Average 
Contractor 

Bid 

 
Engineering 

Estimate 

 

       
Area D-1 1,200 $566,855 $1,145,000 $793,285 $1,591,000  
       
Area N-1 1,400 $469,150 $472,000 $470,575 $1,095,500  
       
Area N-3 200 n/a n/a $330,250 ??? $660,500  

• The above shows that the average bids for the D-1 
and N-1 vacuum stations came in at 50% and 57% 
below engineering estimates. Using the Tech Memo’s 
vacuum station estimate of $660,500 and an 
experiential adjustment of 50%, the construction cost 
could reasonably be estimated as $330,250. Adding 
the land purchase at $250,000 (staff estimate), AirVac 
equipment at $225,000 (committee’s estimate, from 
research), and $60,000 for a generator (less than staff 
estimate, for a smaller generator), we believe the total 
capital cost for the N-3 vacuum station could be in 
the range of $865,250.  
• The total for the “wastewater collection” components 
in the Tech Memo is $1,724,310. We would subtract 
$117,600 from that for the overestimated vacuum pit 
assemblies (No. 6 above), for a total collection 
system cost of $1,606,710. 
• If we add the collection system cost to our estimated 
station cost of $865,250, we get a sub-total of 
$2,471,960.  
• Adding a 5% contingency of $123,598 and $35,000 
for permits and testing (staff estimates) yields a grand 
total of $2,630,558. 
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9. The annual operation and maintenance costs (O&M) 
of the grinder system are underestimated. Our 
research shows the O&M flow pressureressure system to 
be much higher than the $190 per year per connection 
stated in the Tech Memo. Multiple sources estimate the 
electrical cost to operate each grinder pump to be 
between $44 and $66 per year. A recent detailed 
calculation determined the cost of a 2-hp grinder pump to 
be $48 per year. James City County, Va., has about 
1,000 grinder pumps in service. Their current experience 
is an annual maintenance cost of $260.4 Using those 
figures, and a more meaningful 40 year term of use and 
a 6% discount rate, we can compare the costs of the 
grinder pump and vacuum O&M costs.   

 
 
Technology 

 
Unit 

O&M Cost 

 
Annual O&M Cost 

for 200 Lots 

 
Total  

Present Worth 
    

Low Pressure Grinder Pump $260 $52,000 $829,000 

Homeowner’s Electric Cost/Yr $48 $9,600 $153,000 
    
Total Grinder Pump System  $308 $61,600 $982,000 
    
    
Total Vacuum System $140 $28,000 $447,000 
    

 

Summary 

The chart below summarizes the total estimated costs of the two 
systems. 

 
 
Technology 

 
Capital 
Costs 

 
O&M and 

Present Worth 

 
Total System 

Costs 
    
Low Pressure 
Grinder Pumps 

$2,114,000 $982,000 $3,096,000 

    
Vacuum System $2,630,558 $447,000 $3,077,558 

                                                
4 James City Service Authority July 1, 2012. 
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Our review did not include an evaluation of a gravity sewer 
option, since we feel that it is not prudent to consider 
connection to a 60 year old system which is in need of constant 
repair, and which was never intended to include our 200 
homes.  

We conclude that a careful design of a vacuum system is 
needed for an accurate side-by-side comparison with a grinder 
pump system. This has not been done. During the Jan 17 
meeting County engineers claimed such a design would cost 
from $350,000 to $400,000. This, too, appears to be an 
overestimate. Recent data from the county show the design 
cost for approximately 7,000 connections to be around 
$1,000/connection. Using the stated $50,000 design “salvage” 
value, for 200 homes at $1,000 per connection, we could have 
a vacuum design for approximately $150,000. 

 


