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INTRODUCTION 

In 1990, shortly after the purchase of the Rock Springs and Green River Water System from 
Pacific Power and Light, (PP&L), the Green River, Rock Springs, Sweetwater County Joint 
Powers Water Board (JPWB) developed a "Master Plan" of the acquired system. The Master 
Plan consisted of two predominant parts. The "tool" portion consisted of two developed 
computerized hydraulic models of the piping infrastructure, one within each of the cities of 
Green River and Rock Springs. The models were then utilized to evaluate system configuration 
and basic operation. The "results" portion of the Master Plan included numerous prioritized 
improvements necessary throughout the system, as pointed out from the model runs. 

The importance of the 1990 hydraulic model in illustrating required system improvements cannot 
be overestimated since neither the JPWB nor either of the Cities had any appreciable history in 
operating the systems that they had just acquired. As was suspected, the models revealed system 
configuration and operation typical of what one would expect when developed and operated by a 
private enterprise electric utility. Redundancy of various system components was discovered to 
be virtually non-existent, and it was apparent that energy efficiency was not a driving factor in 
PP&L's historical system design and operation. 

In 2004, a majority of the prioritized improvements recommended within the 1990 document had 
been completed and it was recognized that the Master Plan needed update. It was also realized 
that significant recent past and expected future growth within the service area had accelerated the 
need for enhanced water system planning tools, including those having an interface capability 
with local Geographic Information Systems (GIS). As a result, the JPWB filed an application 
with the Wyoming Water Development Commission to fund a Level I Master Plan Update. 
Nelson Engineering of Jackson, Wyoming was selected to perform the update and began work in 
June, 2005. During execution of the project, it was discovered by all participants (consultant, 
State, and sponsor) that due to both the extent and logical progression of the work, the overall 
Master Plan project would have to be completed in phases. Phase 1, consisted of updating the 
hydraulic model ("tool" portion of the updated Master Plan) as well as model calibration and 
validation. The Phase 1 work, contained herein, was funded jointly by the Wyoming Water 
Development Commission and the Joint Powers Water Board. The end product of Phase 1 was 
the following two reports: 

• Final Report-Green River-Rock Springs-Sweetwater County Joint Powers Water Board 
Water System Master Plan, Nelson Engineering, dated January 2007, and 

• Revisions to Task 3.5 Final Report, Nelson Engineering, dated September 2007 

Phase 2 of the project, covering System Analysis to determine needed improvements, Transient 
Analysis, Water Quality Modeling, establishment of Future Water Supply Needs, and 
Conceptual Design and Costing of the recommended improvements, is covered under the Phase 
2 Master Plan document. 

The following sections describe the general progression of Phase 1 work on a Task by Task basis 
in an abbreviated format. More detail is provided within the above-mentioned Phase 1 Reports. 
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TASK 3 - HYDRAULIC MODELING 

TASK 3.1- ASSESS CURRENT MODEL AND NEEDS 

The initial step in the development of the updated hydraulic model was an assessment of the pre
existing model, determination of the availability, format, and exportability of data that could be 
used in the model upgrade, and discussions with the JPWB concerning the short term and long 
term modeling goals and objectives. Included in these discussions was the projected role of 
geographic information systems (GIS) in present and future analysis. Finally, this task included 
recommendations for and purchase of an upgraded hydraulic modeling software package. 

The pre-existing model provided to us by the JPWB was run on WaterCad for Windows, Version 
3.0. WaterCad was originally marketed by Haestad Methods, and purchased by Bentley Systems 
in 2004. WaterCad is probably the most universally utilized hydraulic modeling software both in 
the past and today, is relatively user friendly, and utilizes the original KYPIPE engine developed 
at the University of Kentucky. Due to the fact that the model had already been built, it was clear 
that data compatibility between the existing and new modeling software package was extremely 
desirable. However, since the existing package had been purchased in 1990, the exact same 
package was no longer available. 

Discussions with the JPWB revealed a strong desire to purchase a modeling software having a 
GIS interface for nodal demand allocation, and a capability of both water quality modeling and 
transient analysis. Based on these desires and the data compatibility issues described above, the 
decision was made to purchase WaterGems 3.0 from Bentley Systems. WaterGems is a modem 
version of WaterCad with a GIS compatible interface enabling automatic nodal demand 
allocation through a subroutine called "Loadbuilder". In order to utilize "Loadbuilder", a GIS 
oriented software called ArcView 9.1 was also purchased. WaterGems has the capability to 
perform both hydraulic and water quality modeling and a Bentley transient analysis program 
called "Hammer" is available as a compatible add-on. Initial evaluations of "Hammer", 
however, left the impression of an extremely expensive software package with little capability of 
verifying results. Further evaluations of "Hammer" are recommended under later phases of the 
Master Plan project. 

Based on the conditions of the contract, the JPWB purchased the WaterGems and ArcView 
software from the respective software companies and provided the two packages to Nelson 
Engineering to complete the model upgrade. At project conclusion, the software and data files 
were returned to the JPWB for their use. 
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TASK 3.2- UPDATE NETWORK REPRESENTATION IN CURRENT MODEL 

Most hydraulic model software is capable of operating in either a schematic or scaled mode. In a 
schematic mode, a generalized pipe network is drawn on the screen, not to scale, and individual 
pipe lengths are "manually input" using information from other data sources as each pipe is 
drawn. In scaled mode, the pipe network is drawn overlaying a coordinatized and scaled map, 
and the software automatically calculates pipe lengths based on the coordinates of the end points 
as placed. 

The pre-existing hydraulic models for both Rock Springs and Green River were laid out on 
crudely scaled schematic background maps with independent and arbitrary coordinate systems. 
Because the piping network was forced to fit within the streets of the background map for ease of 
viewing, the lengths of most pipes were "user defined" as they could not be automatically 
calculated by the modeling software due to the lack of an accurate map reference scale. This 
resulted in a pipe network that fit the schematics of the background map but was dimensionally 
defined by the input data lengths. 

In 2004 both the City of Rock Springs and the City of Green River committed to initiation of a 
GIS system within their respective communities. They also agreed to utilize a common 
coordinate system (Wyoming State Plane Coordinate System) which allowed for GIS interface 
between the two communities, as well as Sweetwater County. Both cities developed high quality 
aerial photography mapping based on their common coordinate system, and made the aerial 
mapping available to Nelson Engineering for use within the Master Plan Project. This resulted in 
a new, highly accurate base map, with an underlying coordinate system, on which the existing 
water model could be overlain. Dates of aerial photography flights were May, 2004 in Green 
River, and September, 2004 in Rock Springs. 

Nelson's first responsibility under this task was to convert the old models under WaterCad 3.0 to 
WaterGems 3.0. Although fifteen years of redevelopment spanned between the two software 
versions, WaterGems accurately converted the earlier databases for each City without loss or 
error. The next step of redevelopment consisted of translation of each city's model from the 
original to the new GIS based coordinate system. ArcView software was utilized for this step; 
the procedure involved writing multiple "equations" between the two coordinates at the same 
pre-selected point on both drawings, and transferring the model from the original drawing to the 
new aerial photography. The original model components then inherited the coordinates of the 
new map, although the model was correctly aligned with the new map only at the pre-selected 
equation locations. It was discovered, through trial and error, that limiting the "equations" to 
between twenty and thirty points produced the best results without excessive model distortion. 
The remaining components of the models required "rubbersheeting" into their correct locations 
on the new background map. Rubbersheeting is a technique in Arc View which allows entities 
(pipes, junctions, etc.) to be selected and then stretched to their new locations on the map. This 
was a formidable task in both cities since the original model was fit onto an unscaled background 
map, but required less time than re-creating the model from scratch. Rubbersheeting was 
accomplished within small area windows, consisting of five to ten junctions and attached pipes 
per window until all junctions were properly located within street widths as visible on the photo. 
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Other system characteristics carried over from the pre-existing model were handled as follows: 
pipe diameters, junction elevations, and tank dimensions and operating levels were assumed to 
be correctly described in the pre-existing model based on information provided by the JPWB. 
Pipe roughness coefficients and minor loss coefficients were generally left unchanged under the 
assumption that the pre-existing values would certainly be re-evaluated during the calibration 
phase of the work. Changes were made to several pipes regarding their initial status (open or 
closed) or check valve status (true or false) based on the rubbersheeting review by the JPWB and 
the cities. A list of PRY settings under which each system was reportedly functioning during 
October 2005 was provided by each city, and parameters were changed in the new model 
accordingly. Finally, a considerable amount of time was spent by Nelson personnel in field
calibrating each pump within each pump station in both cities. By utilization of new liquid filled 
pressure gauges located on the suction and discharge sides of each pump, real time SCADA flow 
data procured from the Water Treatment Plant in Green River, and supplemental flow data 
obtained from a portable clamp-on flowmeter provided by the JPWB, three operating points were 
defined for all pumps. The three points consisted of a normal flow, a restricted flow scenario 
created by throttling a downstream gate valve, and an induced flow scenario created by opening 
a downstream fire hydrant. SCADA flow values and pressure gauge readings on both sides of 
the pump were recorded for each flow scenario and a three-point head capacity curve was 
created for each pump. The new pump curve information was substituted for the old information 
in the new model. 

The end result of this sub-task is a separate working model of both the Rock Springs and Green 
River water systems overlain on each city's GIS aerial photography base map. A pictorial layout 
of each cities model is included in Exhibits E and F in the Final Report. At this stage, the new 
models are a definite improvement over the pre-existing models, however they still lack accurate 
nodal demand allocation as well as calibration and validation. These improvements are discussed 
in later sections of the report.-
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TASK 3.3- ASSIGN NODAL DEMANDS 

It is a well known fact that accurate demand allocation, both in terms of spatial location and 
quantity (rate of withdrawal), is a crucial step in model preparation if one expects to attempt 
reproduction of actual system behavior. This process is called "loading the model", and consists 
of assigning representative water withdrawals at the model pressure junctions to simulate 
customer demands. 

Modem advancements in computerized hydraulic network modeling have resulted in the 
development of a software interface allowing interaction with an external GIS system to 
accomplish "loading the model". The WaterGems software contains this "bridge interface" as 
well as a subroutine called "Loadbuilder" which essentially automates the demand allocation 
process. Luckily, both the Cities of Rock Springs and Green River had implemented their 
individual GIS systems to the extent necessary to allow the bridge interface to function, at least 
in a primitive manner. 

Setting up the automated demand allocation process involved several steps. First, both cities 
created a new layer in their respective GIS databases containing monthly water usage amounts 
(from water meter billing records) for each of their customer accounts for the period January 
through December 2004. (2004 was selected as the base year for this study for reasons described 
in the next section of this report.) This was not an easy task as Green River and Rock Springs 
had 4209 and 7119 individual meters respectively. Moreover, although monthly totals were 
relatively easy to extract from the existing historical billing records, all twelve monthly 
consumption values for each meter required entry into the database layer along with the service 
address of the meter. In this manner, the twelve monthly usage volumes, along with the meter 
service address, became a part of what is called "parcel data" within each city's database. The 
term "parcel" refers to any specific land ownership parcel or lot within each city which has a 
uniquely identifying address previously designated, and is identified on the GIS base map by 
actual parcel boundaries. As long as the meter service address is exactly identical to the address 
previously assigned to a parcel, the twelve accompanying months of usage data attaches itself to 
that parcel on the map, and becomes an addition to other unique information already associated 
with that parcel, such as tax ID numbers, area, ownership, etc. 

The second step in the automated demand allocation process involved performing arithmetic 
operations on the water usage data provided by the cities for use within the model. The available 
arithmetic operators contained within the GIS software summed all twelve months of water 
usage for each parcel to obtain gallons per year, divided the sum by 365 to obtain gallons per 
day, and divided again by 1440 to obtain gallons per minute. Since the result was generated 
from the total twelve months consumption amounts for year 2004, the gallons per minute figure 
could legitimately be considered as Average Annual Daily Demand for that parcel. This 
arithmetically obtained value was appended to the water usage data provided by the cities. 

The third step in the process involved actual allocation of the demand to the model itself. The 
Loadbuilder subroutine within Water Gems was utilized for this purpose. Loadbuilder utilized 
the value of the Average Annual Daily Demand (in gpm) for each meter in each parcel, 
transferred the demand(s) to the nearest pipe in the water model and then split the demand(s) 
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equally between the two end nodes for that pipe. As it worked its way from parcel to parcel, 
demands were accumulated at specific nodes. Upon completion, WaterGems displayed a listing 
of all nodes and the aggregate sum of all Average Annual Daily parcel meter demands that had 
been distributed to that node. Numerous nodes were then checked manually to insure that the 
process was working correctly and no errors were found. 

The above described process, although automated, is never perfect. In both cities, problems were 
encountered in two areas: 

• The provided water usage data base layer did not include data for all meters 
known to be in existence. (More known customers than the number of meters 
for which data was provided-simply a result of not generating all meter 
records for inclusion into the database.) 

• Some provided meter service addresses did not exactly match the address 
previously assigned to a specific parcel-eSt. vs. Street, or Ave. vs Avenue) so 
that the GIS system could not link the meter to a specific address. 

The problems encountered in both city's data, however, were not unexpected and when 
numerically quantified, indicated an overall higher accuracy level than initially anticipated. In 
Green River, meter usage data was correctly placed and utilized by Loadbuilder for 3744 of the 
4209 total meters for a "hit ratio" of 89%. Of the 465 remaining, 391 were occupied residential 
or small business parcels for which service and parcel addresses did not match, or meter data was 
inadvertently left out of the GIS database. Demand data was estimated for these parcels based 
on known neighboring meter data, and manually added into the model after the Loadbuilder run. 
The final 74 missing meters represented large users, i.e. parks, schools, etc., that were impossible 
to estimate. Actual hardcopy meter records were obtained for these meters, demands 
arithmetically calculated, and manually added into the model after the Loadbuilder run. The sum 
of all meter demands automatically and manually placed at system nodes totaled 1505 gpm, 
representing Meter Usage Demand through calendar year 2004 for the Green River system, as 
measured by customer consumption records. 

For Rock Springs, meter usage data was correctly placed and utilized by Loadbuilder for 6054 of 
the 7119 total meters for a "hit ratio" of 85%. Of the 1065 remaining, 927 had a service address 
that did not exactly match the parcel address; however, enough information was available to 
manually place the meter demand within parcels not automatically utilized by Loadbuilder. The 
final 138 meters had no addresses of any kind, but did have meter numbers. These meters were 
cross-referenced to hard copy meter records by meter number, and manually placed within the 
remaining parcels with the help of the Rock Springs Water Department staff. The sum of all 
meter demands automatically and manually placed at system nodes totaled 2640 gallons per 
minute, representing Meter Usage Demand for calendar year 2004 for the Rock Springs metered 
area alone, as measured by customer consumption records. 
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TASK 3.4- DEVELOP EXTENDED PERIOD SIMULATION MODEL 

In order to fully utilize the hydraulic models in both steady state and extended period simulation, 
certain time-related characteristics of water demand must be known, i.e. maximum and minimum 
day demand, maximum hour demand and diurnal (throughout a typical day) demand variations. 
Task 3.3 developed the values of Meter Usage Demand based on customer consumption records. 
Task 3.4 expands on these values and develops additional maximum and minimum daily and 
hourly demand characteristics and diurnal demand variations. 

I. Development of Water Loss Values 

As discussed earlier, Meter Usage Demand values developed in Task 3.3 are based solely on 
historical customer meter records for the base year 2004. In addition to supplying these base 
consumption demands the water plant must produce, and the piping network must carry, an 
additional allowance for "water loss" between the production and consumption ends of the 
system. Water loss consists primarily of pipe leakage and unbilled water due to the inaccuracies 
in customer billing meters. Water loss occurs in every system to some extent; loss values ranging 
from 4-70% of the total water produced have been reported across the country. Comparisons 
between records of "water produced" by the JPWB and "water billed" by the two cities for 
calendar years 2003 and 2004 indicate that water loss in Green River was 13% and in Rock 
Springs was 23%. Considering that water loss is simply another demand on the piping network, 
the Meter Usage Demands based on customer consumption records developed in Task 3.3 are 
increased by these values in order to determine Total Average Annual Demand as follows: 

For Green River: 

1505 gpm x 1.13 = 1700 gpm = 2,448,000 gpd-say 2.4 mgd. 

For Rock Springs: 

2640 gpm (Rock Springs meters alone) x 1.23 = 3247 gpm 

Adding the following average values for 
wholesale customers as obtained from 
JPWB point-of-delivery meter readings: 

White Mountain Water and Sewer Dist.------------133 gpm 
Clearview Sewer and Water Dist.---------------------52 gpm 
Ten Mile Water and Sewer Dist.----------------------15 gpm 

Total----------------------------------3447 gpm = 4,963,680 gpd 
say 5.0 mgd 

These values for Green River and Rock Springs represent the Total Average Daily Demand 
(retail and wholesale consumption meters plus water loss) which each individual piping network 
supplied on an Average Daily Basis for calendar year 2004. These values are the "base demand 
category" within the hydraulic models themselves and form the foundation for other demand 
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categories as developed below. The Rock Springs value (5.0 mgd) excludes the demand 
generated by the Simplot Fertilizer Plant for reasons explained in detail within the Final Report. 

Development of data useful for executing hydraulic models must be tied to a known reference 
time frame to enable logical extrapolation of the data to future time periods. In this manner, data 
created today can be "factored" to apply to any future time period if one has a reasonable 
knowledge of the value of some imbedded parameter common to both time frames. The JPWB 
made the decision to establish hydraulic model demand input from system data obtained in 
calendar year 2004, hereinafter called the "base year". This year was selected because it was the 
most recent full calendar year prior to the beginning of the Master Plan project, and historical 
system information from the SCADA archives was complete and readily available. 

II. Development of Maximum and Minimum Day Water Production for Base Year 

Statistical evaluation of 366 daily water production values in 2004 for both Rock Springs and 
Green River indicate the following "peaking factors" for maximum and minimum day demands 
relative to each community's Total Average Daily Demand (TAD D) as developed in Section I 
above. 

Peaking factors (relative to TADD) for Rock Springs are: 

Maximum day peaking factor=10,000,000 gpd /5,000,000 gpd = 2.00 

Minimum day peaking factOl=2,500,000 gpd / 5,000,000 gpd == 0.50 

Peaking factors (relative to TADD) for Green River are: 

Maximum day peaking factor=5,300,000 gpd / 2,400,000 gpd = 2.21 

Minimum day peaking factor=800,000 gpd / 2,400,000 gpd = 0.33 

III. Development of Maximum Hour Water Demand for Base Year 

Statistical evaluation of 8,760 hourly water production and storage level changes in 2004 for 
both Rock Springs and Green River indicate the following "peaking factors" for maximum hour 
demand relative to each community's Total Average Daily Demand (TADD) as developed in 
Section I above. 

Peaking factor (relative to TADD) for Rock Springs is: 

Maximum hour peaking factor=14,400,000 gpd /5,000,000 gpd = 2.88 

Peaking factor (relative to TADD) for Green River is: 

Maximum hour peaking factor=9,600,000 gpd / 2,400,000 gpd = 4.00 
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IV. Development of Diurnal Curves for Base Year 

Diurnal curves indicate the variation throughout a 24-hr day in water demand values. For both 
cities, two diurnal curves were developed, one for summer and one for winter. 

Exhibit R, taken from the Final Report, shows the developed winter and summer diurnal curves 
for both Rock Springs and Green River, respectively. The Rock Springs data is exclusive of 
Simplot demand. The curves are plotted against normalized net demand, meaning that each 
point on the curve represents a demand rate expressed as a percentage of the total demand rate 
for that entire day. A normalized net demand of 1.00 represents the total rate for an entire day if 
it were constant. Daily demand "patterns" developed in this manner can be directly utilized 
within the hydraulic model software when executing extended period simulations. 

V. Final Development of Extended Period Simulation Data 

A steady state model represents a snapshot of the system at a single time. In other words, 
temporal variations in demands, tank water levels, pump operation, etc. are not represented. 
Steady state models are frequently used for looking at critical periods such as fire flow 
conditions. 

However, in order to support water quality modeling and other advanced applications, the model 
must be converted to an extended period simulation that looks at the operation of the water 
system over time (generally a period of a few days to a few weeks). Since the pre-existing 
model had never been utilized in an Extended Period Simulation environment, the following data 
was either verified or gathered and entered into each city's model database: 

• Dimensional information on tanks, including minimum and maximum water levels and 
any variations in cross-sectional area with height. 

• The rules used to control the temporal operation of the water system were defined. The 
rules included controls that systematically tum pumps on and off (water levels in tanks) 
and other rules that control the operation of specialty valving. 

Development of all the above described data within Task 3.4, unique to both cities, allows for 
model utilization under Extended Period Simulation conditions. 
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TASK 3.5- CALI BRAT EN ALIDATE HYDRAULIC MODEL 

Updating of the hydraulic models as described up to this point resulted in the creation of an 
enhanced working physical mathematical representation of the actual systems, including relevant 
demand data. The physical characteristics of the systems were obtained from the pre-existing 
models combined with improvements made possible by better quality background mapping, 
onsite inspection of system components, and re-scrutinization of the physical layouts by the 
JPWB and both cities. Enhancements in demand data were predominantly the result of 
utilization of GIS techniques to analyze actual customer meter demand quantities. 

Even though the required data was collected and entered into the WaterGems hydraulic 
simulation software package, the user cannot assume that the model is an accurate mathematical 
representation of the system. The hydraulic simulation software simply solves the equations of 
continuity and energy using the supplied data, thus the quality of the data will dictate the quality 
of the results. The accuracy of a hydraulic model depends on how well it has been calibrated, so 
a calibration analysis must always be performed before a model is used for decision-making 
purposes. 

Calibration is the process of comparing the model results to field observations and, if necessary, 
adjusting the data describing the system until model-predicted performance reasonably agrees 
with measured system performance over a wide range of operating conditions. The process of 
calibration may include changing system demands, fine-tuning the roughness of pipes, altering 
pump operating characteristics, closing or opening pipes, and adjusting other model attributes 
that affect simulation results. Calibration is generally a two-step process, completed under both 
steady state and extended period simulation (EPS) conditions. 

After a model is calibrated to match a given set of test data, the user can gain confidence in the 
model and/or identify its shortcomings by validating it with test data obtained under different 
conditions. For example, a model that is calibrated for a series of steady state and EPS conditions 
may be validated by its capability to accurately predict the movement of a tracer solution through 
the system. 

During the calibration phase of this project, it was discovered that the system node elevations in 
both the pre-existing models varied somewhat from the ground contour elevations indicated on 
the new GIS mapping provided by the cities. It was estimated that 15% of the original model 
node elevations in Green River deviated between 9' and 26' from the new contours. It was 
assumed that the contours were more accurate, and as such it was recognized that an adjustment 
to the pre-existing node elevations was required as a part of the system calibration process for 
both cities. WaterGems together with its GIS interface provided an automated means for 
updating model elevations from contour data through a subroutine called TREX. The subroutine 
essentially established a digital terrain model from the contour information and assigned a new 
junction elevation to each system node within each overlain water system by interpolating each 
and every node location between contours. A sampling of nodes was hand checked to verify the 
accuracy of the subroutine after execution. 
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Within both the Rock Springs and Green River models, hydrant flow tests were utilized to 
provide steady state calibration, followed by further hydraulic calibration utilizing EPS methods, 
followed by varying degrees of tracer study analysis for validation through extended period 
simulation. Due, however, to the discovery of erroneous data supplied by the City of Green 
River Water Department regarding pressure regulating valve (PRV) settings on the south side of 
the City, as well as time and weather constraints and system operational anomalies discovered 
within both cities, the calibration/validation phase of this project was completed in two stages. 
Because of the erroneous PRV settings and system anomalies, some duplication of effort 
between stages was required. During Stage One, funded by the WWDC, system field tests were 
completed, and relevant data obtained, however, time did not allow for adequate on-site 
resolution of all inconsistencies between model-predicted and field-measured results. During 
Stage Two, funded by the JPWB, a more in-depth verification of PRV settings in both cities was 
completed, numerous system anomalies were corrected in the field, and a number of hydrant 
tests were rerun. 

Both Stage One and Two work for both cities is reported in a separate document entitled 
"Revisions to Task 3.5 Final Report", prepared by Nelson Engineering, dated September, 2007. 
This document amends and replaces the Task 3.5 writeup included in the initial Final Report 
dated January 2007. The revised document provides detailed procedures and results for the 
steady state and extended period simulation calibrations as well as model validations by use of 
the tracer study analysis. General results of the calibration/validation process are reported as 
follows: 

• Rock Springs 
o Steady state and EPS calibrations successful except for Big Horn Zone 
o Validation adequate except for Reliance and Stassinos Tanks and the Elk 

Street Fire Station Area 

• Green River Northside 
o Steady state and EPS calibrations successful, particularly given the 

discovered number of closed valves 
o Validation satisfactory given small area 

• Green River Southside 
o Steady state calibration successful with the exception of Hitching Post 

Zone 
o EPS calibration limited in acceptability 
o Validation extremely suspect 

Calibration and validation problems in Green River Southside are related to unknown initial 
PRV settings and ongoing changes to system configuration during the field data gathering 
process. 
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