Policy & Standards: Sec 2 (Excavations), Sec 3 (Materials) and Sec 4 (Replacing Valves)

Woodland West Water Users Association
Association Policy & Standards - Field Operations
Section 2, Excavations
Section 3, Materials
Section 4, Procedures for Replacing Lines & valves
Sections 2, 3 and 4 of the Association’s policy and standards for field work are applicable to excavators, plumbers and other professional tradesmen under contract to the Association or any other person performing work that involves Association property (the property includes the main line pipes, main line valves, vaults (or manholes) for valves and corporation stops (also known as residence service valves or curb stops).
The Woodland West Water Users Association, as a regulated public water supply, must ensure that the water delivery system is protected from contamination and damage and that the water delivered to consumers complies with federal and state regulations. The following regulations have been implemented to provide necessary protection to the distribution system and to ensure water delivered by the system to customers is neither polluted nor contaminated during repair or maintenance work. The standards also ensure that the long-term financial and ancillary interests of the general membership are protected.
Regulations of the Colorado Department of Public Health and Environment (CDPHE) require the water system to have a person approved by the State of Colorado as the "operator in responsible charge". That person, or an Officer of the Association acting under the guidance of the ORC, is obligated to ensure the following regulations of the Association are complied with.
Section 2 - Excavations
2.1 Administrative requirements for excavations
2.2. Physical requirements for excavations.
2.1. Administrative requirements for excavations.

2.1.1. The Association must pre-approve all excavations (to include trenching) within the service area that could cause damage to pipelines and valves owned by WWWUA. In practice, this applies principally when mechanical equipment will be used but also applies to hand digging as follows:

all excavating, to include hand digging, greater than one (1) foot in depth within three (3) feet of a valve riser;


all excavating within ten (10) feet horizontal distance of a valve or mainline pipe when any such excavation will be more than three (3) feet in depth.
2.1.2. 
The pipelines, main line valves, corporation stops, risers for stops and vaults (manholes) are Association property. The valves are not to be operated (opened or closed) and vaults and risers are not to be opened by a property owner, plumber or any other contractor or person not specifically approved by the Association.
2.1.3. Pipes, valves, corporation stops and service lines will not be exposed between October 15 and May 15 unless an emergency condition exists. NOTE: Only the following situations constitute an 'emergency condition': a leaking valve, fittings, main line pipe or residence service line resulting in a loss rate that is more than one-half gallon per minute (0.5 gpm) or is causing or may cause damage to a residence or Association infrastructure. Should some other situation exist and its classification as an emergency condition be in question, the Association will determine whether it constitutes an emergency condition. If weather conditions permit, excavations may be approved or required by the Board of Directors between October 15 and May 15.
2.1.4. . Emergency conditions must be confirmed by the Association prior to the commencement of an excavation. Unless an emergency condition exists a minimum of 72 hours advance notification to the Association is required prior to commencing an excavation that is subject to the criteria in Section 2.1.1 
2.1.5. Unless an emergency condition exists the following apply when work includes or could inadvertently or accidentally damage Association pipes, valves or corporation stops (the latter commonly referred to as residence service valves or curb stops.)

No excavation is to begin on Friday, Saturday, Sunday or federal public holiday.

No work will be planned or scheduled for Saturday, Sunday or federal public holiday.


No mainlines will be closed prior to 8 a.m. daily.


Where water service has been interrupted or where service could be accidentally interrupted by continued work, to ensure temporary or permanent service can be restored no later than 5 p.m. to all homes affected by work in progress, when a pipe, valve or corporation stop is to be exposed the necessary excavation must be feasible no later than 3 p.m. Feasibility will be determined by considering the location of the excavation, type of soil(s), condition of soils (for example, whether or not saturated or frozen), weather conditions, equipment on site and personnel. The Association will make the determination as to feasibility. This does not apply to work that involves only the service line to a home and the work is sufficiently removed from the Association’s pipes and valves that no damage could occur to the pipes and valves and the owner of the home agrees that the interruption of service may continue overnight.
No work that could inadvertently or accidentally damage Association pipes, valves or stops will continue after 3 p.m. This does not apply to work that involves only the service line to a home and the owner of the home agrees that the interruption of service may continue overnight. 
2.1.6. Any independent contractor or company that is engaged to excavate Association pipelines or valves must provide proof of commercial liability insurance prior to commencing work and, if the excavation is to encroach on an existing county road, must have appropriate permits and/or authorization from Teller County.
2.1.7. Arrangements must be made to ensure the availability of competent personnel to hand dig the final foot (+ or -) of dirt above a valve, pipes in the vicinity of a valve or above a pipe if no valve is being exposed. 
2.1.8. Any damage to the Association's infrastructure, and any costs associated with interruption of service to customers or costs incurred to provide water to customers due to the negligence or oversight of the excavator, whether accidental or intended, will be the responsibility of the property owner or contractor. For example, if during excavation mechanical equipment snags a residence service line and causes damage to the Association's line(s), all necessary costs of personnel and material to make repairs to the line and costs related to purging and decontaminating the mainline(s) will be the responsibility of the property owner or contractor. The Association reserves the right to pursue all available legal and administrative measures to recover costs due to such negligence or oversight.
2.2. Physical requirements for excavations.
2.2.1. While most natural material in the service area allows excavation without shoring, should conditions exist that indicate collapse, slumping or spalling of walls, two options exist to prevent injury to workers or damage to pipes and valves: slope the sides or use "benches" as depicted in the diagrams 2.2.1a and 2.2.1b. Note the maximum vertical distances and slopes and minimum horizontal distances.
This section is continued on the next page.

Diagram 2.2.1a.



Elevation view

Not to scale

.
NOTE: If soil is saturated or otherwise unstable the slope must be reduced to 1 to 1 or greater (for example, 2 to 1). If saturation of soil is in question, make assessment after a four foot depth is reached. If soil is saturated the vertical distances must be reduced to eliminate spalling or slumping.
Diagram 2.2.1b.
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2.2.2. The bottom of an excavation must allow at least a 24" diameter circle of unobstructed work area around the valve or pipe in the same plane (elevation) as the valve or pipe; see diagram 2.2.2 on the next page.
Diagram 2.2.2
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2.2.3. All excavations for valves or existing pipe shall have a sump. The sump will be at least 12" deep and at least 18" X 18” or 18” in diameter. No part of the sump will be within12" of the valve or pipe. See diagram 2.2.2.
2.2.4. To permit locating a valve if the riser or existing landmarks have been removed or altered by excavation, the following procedure is advised. This also is useful for locating pipes when only references to survey points exist for the location of the pipe.

Using the riser as the center point, place stakes approximately 15 or more feet from the riser so that each stake represents an end-point (see diagrams, below); note the intersecting lines do NOT have to be at 90° angles. Pull twine or rope between opposite stakes. Measure the depth of the valve from the twine or rope; then remove the twine or rope.

Once the riser is removed during excavation the twine or rope can be re-attached as necessary to periodically obtain a visual reference for the location and depth to the valve. NOTE: Place stakes where they will not be covered by spoil.
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2.2.5. The bottom of the excavation shall be prepared to provide a firm foundation for the valve or pipe. 


Blocking shall be placed beneath valves; the blocking must be brick, concrete or undisturbed rock; if brick or concrete the blocking must be at least 6" x 8" x 1 ½" thick.


Prior to backfilling an excavation that has no fabricated vault (manhole), dry material must be carefully hand-compacted around the valve(s) or pipe(s); above the exposed valve(s) or pipe(s) material must be at least 6" in depth.


When new pipe is laid a firm, stable foundation shall be constructed by placing crushed rock or other granular material (for example, gravel or dry road-base material) under the pipe.  The depth of such material will depend on the soil conditions.
2.2.6. No standing water will be allowed in the excavation. A pump with an intake hose at least 12 feet in length and a discharge capacity of at least 30 gallons per minute (gpm) must be on-site and be immediately operational for use should the conditions warrant pumping of the excavation.
2.2.7. Pressure testing shall be performed prior to backfilling. No leakage is permitted from any fitting or coupling.

Residence service lines and corporation stops will be tested with compressed air to ensure the line and fitting at the stop maintain 80 psi for 1 hour; see Section 1.2. for more detail.

The supply side fitting of a corporation stop will be put under pressure from the water system and checked for leakage.

Mainline valves will be put under pressure from the water system.

2.2.8. A copper trace wire will be placed next to or wound around buried pipe and service lines. The ends of the wire will be exposed at riser(s) or other points of termination.
2.2.9. Backfilling will be completed in accordance with the following:


Association valves and pipe shall be 'hand-bedded' by shoveling with compaction*  to an elevation that is a minimum of 6 inches above the top of the valve or pipe. Residence service lines (the pipe between the corporation stop and house) must be hand-bedded to a depth of at least 3 inches. ( * Compaction is to be done by "walking-in" or by hand-held tamper or equivalent). Material used for the hand-bedding must not be wet or contain expansive soils (for example, bentonite clay).

When a vibrating tamping device attached to mechanical equipment (for example, a back hoe or skidder-loader) is used for compaction of fill, there shall be no compaction within six feet either vertically or horizontally of a valve, corporation stop or riser. The exception to this when the backfill is in the roadway or is otherwise specifically required by Teller County; in those cases, the mechanical compaction must be done in such a manner that no damage, either immediate or latent, can occur to pipes, fittings or valves.

Within the six-foot exclusion zone described above, backfilling using mechanical equipment without a vibrating attachment may include compaction at regular intervals; compaction must be done in such manner as to protect the valve or pipe and must not alter the alignment of the riser.
Section 3. Materials.

3.1. Fittings (couplings) for the corporation stop shall be Mueller 110 compression connections for water (or equivalent type fittings made by another manufacturer) on both the inflow and outflow sides of the stop. The 110 compression connector is a brass ¾" IPS (iron pipe size) compression X ¾" MIP fitting; a stainless steel liner (or insert) designed for use with the 110 type connector must be inserted in the service pipe at the fitting. 
3.2. The service line will be 3/4 inch polyethylene pipe that conforms to ASTM specifications for "SIDR-7" or “SIDR-11” and is pressure rated for water @ 200 psi. The service line will be one continuous piece (that is, without couplings, joints or splices) from the corporation stop to a point inside the foundation wall of the house. NOTE: ASTM means American Society for Testing and Materials; SIDR means standard inside dimension ratio.
3.3. The corporation stop shall be brass, ¾ inch ball-type with FIP (female iron pipe) inflow and outflow.
3.4. All mainline pipe will be Schedule 80 PVC.
3.5. All mainline valves, fittings and couplings will be Schedule 80 PVC.
3.6. All PVC couplings and fittings on mainline pipe will be Schedule 80.
3.7. No male-thread PVC fittings will be used. The exception would be in locations where the fitting is readily available (that is, in vaults (often referred to as ‘manholes’) or the reservoir) and then only when no glued type of fitting is possible.

3.8. All glued PVC materials will be prepared for joining using both a cleaner and primer prior to being glued with PVC cement appropriate for the size and type (for example, Schedule 80) of the fitting and pipe. Prior to placing the repair under pressure, contact and cure times will be as per the manufacturer’s specifications.
Section 4. Procedures for replacing valves.
4.1. Corporation stops (residence service valves)
4.2. Main line valves

4.1. Corporation stops. To prevent cross-contamination of the distribution system, when replacing a corporation stop (also known as a ‘curb stop’ or ‘residence service valve’) the work sequence must comply with the following procedure. This procedure must be followed even if there is no evidence that there likely will be standing water (or the possibility of standing water) when the valve and pipe are exposed. If the service line also is to be replaced see Sections 2.2.7 through 2.2.9.


(1) Inside the house that is serviced by the corporation stop, close the valve on the supply side (inlet) of the water meter. This will eliminate the possibility of siphoning water from residence plumbing.

(2) Have on hand a pre-tested corporation stop assembly; the assembly consists of the stop with a Mueller 110 compression connection for water ¾" compression X  MIP fitting installed on each side of the stop. The assembly must be pre-tested to at least 80 p.s.i. prior to installation.

(3) Maintain full pressure in the mainline until the valve is exposed. Have the upstream main line valve(s) accessible should the line need to be closed unexpectedly.

(4) Leave the valve under pressure from the main to prevent siphoning and potential cross-contamination of the system. 


(5) Once the corporation stop is exposed remove any water in the excavation that could possibly be drawn into a pipe or flood the valve. After any standing water is removed from the excavation close the mainline valve upstream from the corporation stop.

(6) Relieve pressure at the corporation stop by draining water from the main line. This can be done using the drains at the end of Pennsylvania, at the low point on University, or homes downstream from the corporation stop. NOTE: If a home is used, notify the owner of what is being done and that they will not be charged for water that is used.



An estimate of the quantity of water in the main line pipes from the nearest valve to the work site can be determined by using the following formula: length X volume in gallons per foot. For 1 ¼” pipe there are 0.08 gallons per foot of pipe; for 2” pipe, 0.17 gallons per foot; for 3” pipe, 0.38 gallons per foot. Pipe size is shown on the system map and on detail pages for the system.

(7) Ensure the pump is ready for immediate operation if not running. Do not allow water to collect in the excavation as it could cause cross-contamination of the system.

(8) Allow water to drain from the main line pipe until pressure has been removed at the excavation. (This can be determined by having someone in the excavation slightly open the service valve and take note when water no longer flows from the valve or air is heard being sucked into the line.)

(9) Install the corporation stop assembly on the PVC line coming from the main. It is important to follow the manufacturer’s instructions for tightening the fitting.

(10) Return the mainline to pressure. CAUTION: Recharge the line slowly to prevent water hammer. Check the fitting to ensure there is no leak.
(11) Pour approximately ¼ cup of NSF approved sodium hypochlorite (common bleach) into the service line. 


(12) Slide the stainless steel liner into the service line; tighten the compression fitting as per manufacturer’s specifications on the service line. Be certain the line is fully seated in the connection and does not creep out during tightening!

(13) If a new service line has been put in place do pressure testing in accordance with section 2.2.7. before doing the next step.


(14) Open the corporation stop (valve) to charge the service line.


(15) Inform residents of the house to wait 30 minutes and then draw at least 15 gallons of water through the fixture that is closest to the water meter; this will allow time to decontaminate the line and adequately flush the chlorine concentration prior to water being used for domestic purposes.


(16) Backfill the excavation in accordance with Section 2.2.9.

4.2. Mainline valves. When replacing a mainline valve the following work sequence must be used to ensure cross-contamination does not occur.


(1) Close the curb-stop to every house served by that section of mainline. This will eliminate the possibility of siphoning water from a residence and will reduce the amount of air that will be trapped in household plumbing lines once pressure is restored.

(2) Isolate the section of the mainline; depending on the location of the work this may require closing two valves (one of either side of the valve or pipe section to be worked on).


(3) Eliminate all pressure at the work site by draining water from the main line. This can be done using the drains at the end of Pennsylvania, at the low point on University, or homes downstream from the work site. NOTE: If a home is used, notify the owner of what is being done and that they will not be charged for water that is used.
The quantity of water used can be computed using lengths and diameters of lines being drained. An estimate of the quantity of water in the main line pipes from the nearest valve to the point of discharge can be determined by using the following formula: length X volume in gallons per foot. For 1 ¼” pipe there are 0.08 gallons per foot of pipe; for 2” pipe, 0.17 gallons per foot; for 3” pipe, 0.38 gallons per foot. Pipe size is shown on the system map and on detail pages for the system.

(4) Remove from the excavation any water that could possibly enter the line or flood the valve. Work on the valve or pipe may begin only after water has been removed from the excavation. There must be no possibility of water being siphoned into the mainline.


(5) Ensure fittings and couplings comply with specifications for materials (see Section 3).


(6) Upon completion of work on the stop assembly, re-pressurize the mainline slowly to prevent water hammer.

(8) Verify there is no leak at the valve.

(8)  Open every residence corporation stop (valve) that had been closed.


(9) Backfill in accordance with Section 2.2.9.

The foregoing procedures have been developed by the WWWUA; they may not be copied or otherwise used without the express written permission of the WWWUA and the author, David G. Zehrer.
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