water system master plan update


SECTION 7

DISTRIBUTION
EVALUATION

Distribution System Model

A distribution system computer model is a digital representation of physical features and characteristics of a water distribution system, including pipes, valves, storage tanks and pumps.  The model simulates operating conditions of the water distribution system, calculating pressures at each node and flow rates for each pipe in the system.  
The modeling program known as EPANET was used for this study.

The data used to create the model were obtained from the North Logan GIS and other sources.  The data compiled and used to get the hydraulic model running included:

· Pipeline locations and diameters

· City base maps, including parcel polygons, aerial photos, road centerlines, and zoning polygons

· Elevation contour data

· Water demand data and water billing records

· Fire flow test measurements and pump flow rates and pressure measurements

· Fire flow requirements

· Pipe roughness coefficients 

· Node elevations

· Pumps, valve settings, wells and reservoirs.

Once the data was compiled into the model, the model was calibrated.  Calibration is the task of running and modifying the computer model so that output results correlate with actual observed conditions in the water system.  The field data used in the calibration of this model included 45 fire flow test measurements performed by the City.  The fire flow test measurements were used to compare pressures in the system with those simulated in the hydraulic model.  

The calibration results showed that almost all of the 45 calibration points fell at or below the 10 percent error allowance.  Some points were found to be above 10 percent error because of elevation or location discrepancies. 

Operating Criteria

Regulations established by the State of Utah require that a water distribution system be able to maintain a minimum pressure of 20 pounds per square inch (psi), at all points within the system, during maximum hour demand and during maximum day demand with fire flows.  However, North Logan has established minimum operating criteria for the City water system, which are more stringent than the State criteria.  The City's criteria are:

· Pressure will not be less than 40 psi anywhere in the system during maximum hour demand.

· Pressure will not be less than 20 psi anywhere in the system during maximum day demand with fire flows.

· Flow velocity will not exceed 10 feet per second (fps) anywhere in the system.

Existing and Future Conditions

The distribution system model was used to simulate the following three scenarios: 

1. Existing conditions with maximum hour demand

2. Future conditions with maximum hour demand 

3. Future conditions with maximum day demand and fire flows. 

Water demand rates for each of these scenarios are described in Section 2.  

Existing Conditions with Maximum Hour Demand. The modeling results for this scenario indicate no points in the system with pressure below 40 psi and no pipes with flow velocity greater than 10 fps.

Future Conditions with Maximum Hour Demand.  The modeling results for this scenario indicate only one area in the system with pressures below 40 psi.  This area is located at approximately 1800 North and 1800 East.  Closer examination of the modeling results reveals pressures in this area are between 35 psi and 39 psi.  These pressures are only slightly below the City’s minimum criteria and well above the State criteria, and are therefore not significant.  No pipes had flow velocity greater than 10 fps. This modeling scenario is represented in Figure 7-1.  

Future Conditions with Maximum Day Demand and Fire Flows.  This scenario was modeled with fire flows at 29 different locations in the City.  Some locations for fire flows were chosen at weak points in the system (undersized or dead-end pipes), while others were chosen based on the fire hazard of the building, as indicated by City staff.  Table 7-1 summarizes information for the 29 fire flow locations modeled under this scenario.  A FAIL designation indicates that system pressure dropped below 20 psi for the given fire flow location.  As shown, five of the simulations resulted in a FAIL designation.  These are due to small lines, dead-end lines, being located in the upper part of the pressure zone or a combination of these factors.  This modeling scenario is represented in Figure 7-2.  

	#
	Model Node 
ID
	Address / Location
	Elevation (ft)
	Residential Fire Flow (gpm)
	Commercial Fire Flow (gpm)
	Results

(Year 2000 MDD)
	
Results

(Year 2020 MDD)

	1
	29
	1780 N 1850 E
	4866.0
	2,000
	-
	FAIL
	FAIL

	2
	32
	1815 N 1800 E
	4870.0
	2,000
	-
	FAIL
	FAIL

	3
	35
	1980 N 1270 E
	4680.0
	1,500
	-
	Pass
	Pass

	4
	44
	2010 N 1250 E
	4680.0
	1,500
	-
	Pass
	Pass

	5
	66
	2500 N 1800 E
	4790.0
	1,500
	-
	Pass
	Pass

	6
	70
	2900 N 1400 E
	4680.0
	2,000
	-
	Pass
	Pass

	7
	74
	3100 N 1770 E
	4912.0
	2,000
	-
	FAIL
	FAIL

	8
	89
	2850 N 2200 E
	5118.0
	2,000
	-
	Pass
	Pass

	9
	93
	1650 E Palimino Cir.
	4912.0
	2,000
	-
	FAIL
	FAIL

	10
	100
	1150 E Country Ln.
	4658.0
	1,500
	-
	Pass
	Pass

	11
	111
	1900 N 1100 E
	4645.0
	1,500
	-
	Pass
	Pass

	12
	115
	2150 N 950 E
	4633.0
	1,500
	-
	Pass
	Pass

	13
	117
	2180 N 1150 E
	4667.5
	1,500
	-
	Pass
	Pass

	14
	128
	2950 N 1000 E
	4548.0
	1,500
	-
	Pass
	Pass

	15
	149
	2170 N 750 E
	4597.8
	1,500
	-
	Pass
	Pass

	16
	150
	2125 N 680 E
	4585.0
	1,500
	-
	Pass
	Pass

	17
	167
	Kmart - Main St.
	4504.0
	-
	2,000
	Pass
	Pass

	18
	181
	1530 N 230 E
	4548.0
	1,500
	-
	Pass
	Pass

	19
	187
	Walmart - Main St.
	4504.0
	-
	2,000
	Pass
	Pass

	20
	193
	2200 N 100 E
	4504.0
	1,500
	-
	Pass
	Pass

	21
	231
	2700 N 300 E
	4520.0
	1,500
	-
	Pass
	Pass

	22
	246
	Ashley Furn. - Main St.
	4469.0
	-
	4,250
	Pass
	Pass

	23
	283
	2750 N 2050 E
	4990.9
	2,000
	-
	FAIL
	FAIL

	24
	302
	2350 N 600 E
	4560.0
	1,500
	-
	Pass
	Pass

	25
	305
	1550 N 1400 E
	4724.0
	1,500
	-
	Pass
	Pass

	26
	309
	1900 N 700 E
	4570.0
	1,500
	-
	Pass
	Pass

	27
	311
	2520 N 330 E
	4511.0
	1,500
	-
	Pass
	Pass

	28
	313
	2180 N 1450 E
	4735.0
	1,500
	-
	Pass
	Pass

	29
	315
	2050 N 1550 E
	4750.0
	1,500
	-
	Pass
	Pass


Table 7-1

Maximum Day Demand and Fire Flows Summary

Other Problems and Needs

The City staff was consulted to identify other problems and needs related to the distribution system.  They identified several areas of concern that are described below.

1st West Well and Booster Pump System.  The 1st West Well is the City’s largest water source.  As the City continues to grow, this well will become even more critical in meeting the water demands of the City.  Water is conveyed from the well to the distribution system and the reservoirs on the east side of the city through a 12-inch pipeline along 1800 North that includes two booster pump stations.  The well, pipeline and booster pump stations were constructed over 30 years ago.  Because it is part of the distribution system, rather than a separate transmission system, it is more complex to operate.  The staff is concerned about the reliability and efficiency of these facilities because of their age, operational complexity and high operating costs.  

There are several options available to address these concerns, ranging from minor upgrades to the pumps and controls to constructing a new transmission line and pumping system from the well to the reservoirs. The cost of these alternatives could range from $50,000 to $600,000.  

Asbestos-Cement Pipe.  The City’s water distribution system includes approximately 10,000 feet of asbestos-cement (AC) pipe, also known as transite pipe.  Thousands of miles of AC pipe have been installed in U.S. water systems since the 1930s.  In the 1970s, attention was focused on the health hazards of asbestos in the environment, including in drinking water.  As a result, there has been significant debate regarding the potential health hazards associated with AC pipe in drinking water systems, with no clear resolution.  For example, the State of Utah prohibits the installation of new AC pipe in water systems, but has not taken any action to regulate AC pipe that is part of an existing water system.  

AC pipe presents potential health risks in two ways:

1) Asbestos may enter drinking water as a result of internal corrosive action on AC pipe.  This is dependent upon several factors, including the corrosivity of the water.  Sampling and testing can be done to determine if asbestos is present in the water system.  If asbestos is present at hazardous levels, the AC pipe should be replaced.

2) When working with AC pipe, such as tapping or making repairs, asbestos can be released into the air as dust, creating a health hazard for maintenance workers. Appropriate safety precautions can be taken to protect workers from exposure to asbestos in these situations.

It would cost approximately $500,000 to replace all of the AC pipe in the City’s water system.

Low Pressures – Northeast Area.  Several homes in the northeast area of the City 
(Deer Hollow and Canyon Ridge developments) have inadequate water pressure because they are too high in elevation relative to the reservoir or PRV.  One of these homes uses an individual booster pump to obtain adequate water pressure.  These are isolated cases that are not reflected in the distribution system model.  This situation is a potential liability risk for the City.  It is recommended that the City take action to resolve these problems, with developer participation as appropriate.  These actions may include piping and PRV changes or construction of a new reservoir at a higher elevation.  At a minimum, the City should require the developer to resolve these problems as a part of any future development.  The City should not issue any additional building permits in these problem areas until adequate water pressure can be provided.

CONCLUSIONS AND RECOMMENDATIONS

· Based on computer modeling and a general operational evaluation, the City’s distribution system is adequate to meet current demands and future demands to at least the year 2020.  Since it is difficult to predict the location and magnitude of future growth, this analysis should be updated every 3 to 5 years.

· It is recommended that the City complete a study of the 1st West Well, 1800 North pipeline and booster pump system to determine the most feasible and cost-effective approach to upgrading these facilities.  This study should be coordinated with the planning effort for a new reservoir.  A feasibility study could cost $5,000 to $7,000.

· It is recommended that the City perform testing for asbestos in the water distribution system.  The results of this testing will assist the City in determining if the AC pipe in the system should be replaced.  This testing will cost $300 to $500.  In the interim, maintenance workers should take appropriate safety precautions to avoid exposure to air-borne asbestos when working with AC pipe.

· The City should take action to resolve low water pressure problems in the northeast part of the City.  No additional building permits should be issued until adequate water pressure can be provided.  The City’s existing water system cannot provide adequate service above elevation 5120, so no development should be allowed above that level.
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