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1. INTRODUCTION AND BACKGROUND

This report documents a wastewater reclamation pilot study performed at the McAllen,
Texas, wastewater treatment plant (WWTP) No. 2. The study was conducted under
Task 9: Membrane Separation Process for Wastewater Reclamation of the U.S. Bureau
of Reclamation’s Water Treatment Technology Program. Testing was conducted from
April 1997 to August 1997. The purpose of this study was to evaluate the capability of
the Memcor microfiltration (MF) membrane technology and the ZeeWeed MF
membrane technology to treat wastewater for indirect potable reuse to supplement the
City of McAllen’s water supply.

The Memcor and the ZeeWeed MF units were evaluated while treating secondary
effluent from the McAllen WWTP. The ZeeWeed MF system was also evaluated when
used in conjunction with the ZenoGem process to treat screened, de-gritted wastewater
and make it suitable for direct processing by reverse osmosis (RO). The ZenoGem
process is designed to biologically treat screened, de-gritted sewage and microfilter the
“secondary effluent” that is produced.

This section defines indirect potable reuse and its history in the U.S., defines the City
of McAllen’s motivations for considering implementation of indirect potable reuse to
help solve their water supply problems, describes the regulatory issues associated with
implementation, explains the reasons membrane processes are integral to its
implementation, and presents conclusions and recommendations.

1 .1 Indirect Potable Reuse-Definition and History

Indirect potable reuse (JPR) is the recovery of water from wastewater for the purposeful
reintroduction into either a surface water or groundwater body that ultimately serves
as a drinking water supply. Unplanned IPR has been occurring since humans first
began disposing of wastewaters into watersheds that are hydrologically connected to
raw water supplies. Planned IPR began in the U.S. in the 1960s. A summary of some of
the major milestones in the development of potable reuse as a viable component of a
water resource management plan is presented below.

Whittier Narrows Groundwater Replenishment Project, California. In 1962, the

County Sanitation Districts of Los Angeles began spreading disinfected secondary
effluent from a 10-million-gallons-per-day (mgd) (37.9 million liters {ML}/day) water
reclamation plant to an underground potable water supply. The reclaimed water
accounts for an annual average of 16 percent of the total inflow to the groundwater
basin. The local population is estimated to be exposed to from 0 to 23 percent reclaimed
water. An independent, scientific advisory panel to the State of California conducted an
extensive review of the project data and concluded that the Whittier Narrows
Groundwater Replenishment Project was as safe as commonly used surface water
supplies.



Orange County, California, Water District. Since 1976, the Orange County, California,
Water District's Water Factory 21 has been reclaiming unchlorinated secondary
effluent to drinking water quality and recharging it into a heavily used groundwater
source to prevent salt water intrusion. The water recovery treatment facility is a
15-mgd (56.8 ML/day) facility that includes lime clarification, air stripping,
recarbonation, filtration, carbon adsorption, slip-stream RO, and disinfection. It is
estimated that less than 5 percent of the domestic water supply is recovered water.
The Orange County Water District has not identified any significant risk to users of the
groundwater from the indirect potable reuse practice.

Upper Occoquan Sewage Authority Water Reclamation Plant, Virginia. In 1978, the
15-mgd Upper Occoquan Sewage Authority (JOSA) Water Reclamation Plant in
northern Virginia began reclaiming wastewater for subsequent discharge to the
Occoquan Reservoir. This reservoir is a critical source of drinking water for
approximately 1 million people. The reclaimed water has accounted for as much as
90 percent of the flow into the reservoir. Treatment includes primary treatment,
secondary treatment, biological nitrification, lime clarification and recarbonation,
filtration, activated carbon adsorption, and disinfection. The plant has been expanded
to 26 mgd (98.4 ML/day) and will be further expanded to 54 mgd (204 ML/day) by the
year 2000. No negative health effects have been attributed to.the plant or effluent
discharges.

Potomac Estuary Experimental Water Treatment Plant, Washington, D.C. From 1981
to 1983, the |-mgd (3.8 ML/day) Potomac Estuary Experimental Water Treatment
Plant was operated with an influent blend of Potomac Estuary water and nitrified
secondary effluent. The blend was designed to simulate influent water quality expected
during drought conditions, when up to 50 percent of the estuary flow may comprise
treated wastewater. Treatment included aeration, coagulation, clarification,
predisinfection, filtration, carbon adsorption, and postdisinfection. An independent
panel reviewed the extensive testing performed by the U.S. Army Corps of Engineers
and concluded that the advanced treatment could recover water from a highly
contaminated source similar in quality to three major water supplies for the
Washington, D.C., metropolitan area.

San Diego Total Resource Recovery Project, California. In 1983, a I-mgd (3.8 MIL/day)
potable water recovery demonstration facility was commissioned as part of a total
resource recovery program established in San Diego, California. The purpose of the
treatment system was to reclaim raw water from raw wastewater. The system included
primary treatment, a water hyacinth aquaculture system, coagulation, clarification,
filtration, ultraviolet disinfection, reverse osmosis, aeration, carbon adsorption, and
disinfection. An extensive chronic toxicity risk analysis showed that the risk associated
with use of the recovered water as a raw water supply was less than or equal to the use
of the existing raw water entering the City’s Miramar Water Treatment Plant. The City
is now planning on reclaiming up to 20 mgd (75.7 ML/day) of secondary effluent for
augmentation of their 90,000 acre-foot San Vicente Reservoir for eventual distribution
to water customers.



El Paso, Texas, Fred Hervey Water Reclamation Plant. The 10-mgd (37.9 ML/day) Fred
Hervey Water Reclamation Plant began operation in El Paso, Texas in 1985. The
recovered water is recharged to the Hueco Bolson drinking water aquifer where, over a
Z-year period, the water travels to one of El Paso's potable water well fields to become
part of the potable water supply. The treatment system includes primary treatment,
activated sludge/ powdered activated carbon treatment, lime treatment, recarbonation,
filtration, ozonation, and granular activated carbon adsorption. Although no negative
health effects have been correlated with the reuse practice, an increase in the total
dissolved solids (TDS) content of the aquifer has occurred. Slipstream demineralization
will be included in future plant expansions to address the TDS issue.

Tampa Water Resource Recovery Project, Florida. The City of Tampa's Water
Resource Recovery Pilot Plan began operation in 1986, with the purpose of evaluating
the feasibility of reclaiming denitrified secondary effluent to a quality suitable for
blending with existing surface water and groundwater sources for indirect potable
reuse. Several treatments were evaluated, and one was selected for health effects
testing. This treatment system consisted of aeration, high pH lime clarification,
recarbonation, filtration, granular activated carbon adsorption, and ozonation. The
results of the health effects testing, coupled with the microbiological and chemical
analyses performed during the evaluation, indicated that the quality of the reuse water
was equivalent to or exceeded the quality of the local raw water supply. The City of
Tampa intends to develop a 20- to 50-mgd (189 ML/day) water resource recovery plan in
the near future.

West Basin Water Recycling Program, California. From 1990 through 1995, the West
Basin Municipal Water District conceived, designed, constructed, and began operating
the West Basin Water Recycling Program. This program includes reclaiming 5 mgd
(18.9 MI./day) (expandable to 20 mgd, or 75.7 ML/day) of secondary effluent from the
City of Los Angeles's Hyperion Treatment Plant for injection into the West Coast Basin
Barrier Project. The West Coast Basin Barrier Project has historically received an
average of 20 mgd of potable water for injection into the coastal reaches of local south
Bay aquifers for mitigation of saltwater intrusion. Substituting reclaimed water for the
potable water provides substantially greater water use efficiency in the area.
Reclamation treatment includes predecarbonation, lime clarification, recarbonation,
filtration, RO, postdecarbonation, and final disinfection. Based on hydrogeologic
investigation and modeling of the West Coast Basin, it is anticipated that the reclaimed
water will improve groundwater quality along the Barrier due to the high quality of the
reclaimed water relative to the imported water and the native groundwater.

Reedy Creek Improvement District, Advanced Water Reclamation Program, Florida.
In 1992, the Reedy Creek Improvement District began a pilot program to reduce
phosphorus and nitrogen in the effluent from their wastewater treatment plant to very
low levels. Although the goal of treatment was not IPR, this was the first project to
evaluate the feasibility of using microfiltration and ultrafiltration (UF) as a
replacement to lime clarification, recarbonation, and gravity filtration for RO



pretreatment. This approach was shown to be so effective that MF and UF have
displaced lime treatment as the preferred means of RO pretreatment on subsequent
IPR projects.

City of Scottsdale, Arizona, Water Campus Project. In 1994, the City of Scottsdale
began pilot testing MF and RO for the purpose of reclaiming wastewater for ground-
water recharge. The testing program, which has culminated in a 6.3mgd (25.7 ML/day)
indirect potable reuse project currently under construction at the City's Water Campus
site, represents the first planned IPR project in Arizona. During periods when demand
for non-potable reclaimed water is low, product water from the MF/RO system will be
blended with filtered surface water and injected into a potable aquifer using dry wells.
The 6.3mgd facility represents the first phase of a multi-year project designated to
have an ultimate capacity of 25 mgd (94.6 ML/day).

City of San Diego, California, Water Repurification Project. As an outgrowth of their
Total Resource Recovery Project, the City of San Diego began the Repurification Project
to reclaim up to 20 mgd (75.7 ML/day) of wastewater for indirect potable use. The
program is currently evaluating the feasibility of using the following advanced water
treatment processes tore-purify tertiary effluent from the City's new North City Water
Reclamation Plant to a quality suitable for direct discharge to the San Vicente
Reservoir, one of the City's main raw water reservoirs: microfiltration/ultrafiltration,
reverse 0smosis, ion exchange, and ozonation. The project represents the first surface
supply augmentation IPR project in California and must satisfy stringent California
Department of Health Services requirements regarding virus removal and real-time
monitoring of individual processes for pathogen removal. If successful, the project will
result in the construction of the largest IPR plant in the U.S.

1.2 The Need for Indirect Potable Reuse for the City of
McAllen

McAllen, Texas, is located in the Lower Rio Grande Valley near the United States-
Mexico border, approximately 40 miles upstream from the mouth of the Rio Grande
River. McAllen presently derives its water supply from the Rio Grande River, water
rights it shares with multiple parties, including other cities, water supply corporations,
irrigation districts, and Mexico. The Lower Rio Grande Valley is a growing area with an
existing water shortage problem. The Texas Water Development Board (TWDB) reports
that all surface water resources in the area are 100 percent appropriated. Additionally,
this semi-arid area often experiences drought conditions. Projected growth in
population and water use indicates that the demand for potable water will exceed
McAllen’s authorized water rights by the year 2003. Consequently, alternative water
supply strategies are necessary to ensure a safe, reliable source of potable water. The
two most feasible alternative sources are groundwater and re-purified wastewater.
Many of the groundwater supplies in the Lower Rio Grande Valley have an elevated



dissolved solids concentration and require demineralization to make them suitable for
potable use. Consequently, wastewater reclamation is considered by McAllen to be a
desirable means of augmenting its water supply.

1.3 Water Quality Considerations and Proposed
Treatment Strategy

In general, reclaimed water should be treated to a level where its quality exceeds that
of the historical water supply. In Texas, public heath issues related to the use of
reclaimed water fall under the purview of the Texas Natural Resources Conservation
Commission (TNRCC). The preliminary position of TNRCC with respect to IPR for
MecAllen is (1) reclaimed water must be of equal or better quality than that of the City's
current water supply, and (2) reverse osmosis must be used to treat all of the reclaimed
water prior to its reuse. Based on these requirements and in view of the City's desire to
reduce the dissolved solids of its finished water to improve consumer acceptability, the
following IPR treatment sequence is currently proposed:

Primary and secondary treatment
Chlorine  disinfection
Microfiltration

Reverse 0smosis

Ultraviolet  disinfection

This sequence not only satisfies TNRCC’s preliminary requirements, it also provides
multiple treatment barriers to the passage of microbial, inorganic, and organic
contaminants in the wastewater. The concept of “multiple barriers” has been adopted
by the water supply industry to achieve the appropriate level of safety and reliability by
providing redundant treatment steps for the removal of wastewater contaminants,
primarily  pathogens.

1.4 Membrane Technologies in indirect Potable Reuse

A primary focus of one task of the Bureau of Reclamation's Water Treatment
Technology Program is research on membrane processes for wastewater reclamation. A
key component of the proposed treatment sequence for IPR at McAllen includes the use
of two membrane processes, MF and RO. As described in Section 1.2, RO has been
applied for two decades for wastewater reclamation and is considered a proven
treatment process. RO serves as the “workhorse” for the IPR process because it is very
efficient in removing nearly all contaminants of public health concern. Cost-effective
RO operation is highly dependent on the quality of water it receives, and a major
challenge of its use in treating wastewaters is to provide a suitable quality feedwater.
In this context, MF has become an important process.



Although MF has been used for industrial and pharmaceutical applications for decades,
its use for wastewater reclamation is relatively new, and to date, most research with
MF has been conducted with only one technology, the Memcor MF process. Memcor has
been pilot testing for over 5 years; however, full-scale operations are limited and have
been installed only very recently in California. Further, evaluation of technologies
competitive to Memcor, including those employing MF and its close relative UF, is in its
infancy and is currently restricted to only one or two sites. Thus, research is needed to
evaluate Memcor at other IPR sites throughout the U.S. to demonstrate its applicability
over a wider geographic area and, more importantly, to examine the feasibility of other
MF/UF technologies that have equivalent or better capability to meet the feedwater
requirements of RO.

One such MF technology is ZeeWeed. ZeeWeed is a relatively new process and no
studies on its application to IPR have been reported. Memcor and ZeeWeed were
selected for evaluation in this study to develop a cost-effective technical approach to
implementing IPR for McAllen and to contribute vital information on the application of
MF technologies for wastewater reclamation. Additionally, the ZeeWeed MF system
was evaluated when used in conjunction with the ZenoGem process for treating
screened, degritted wastewater.

1.5 Conclusions

Overall project conclusions were developed as well as specific conclusions relating to
each phase of study. These conclusions are presented below.

1.5.1 Project Conclusions
The following can be concluded from the results of this study:

1. Both microfiltration (MF) technologies evaluated in this study, Memcor and
ZeeWeed, are applicable to the advanced treatment of City of McAllen
wastewater for the purpose of indirect potable reuse.

2. The Memcor MF process can efficiently treat secondary effluent from the
McAllen South WWTP (SWWTP) for the purpose of producing high quality
RO feedwater. Operating over an 18-week period, Memcor filtrate turbidity
and silt density index (SDI) averaged 0.10 NTU and 2.11, respectively,
compared to RO industry recommendations for efficient operation of 0.2 NTU
and 3. Filtrate quality and operating characteristics of the Memcor system
treating this source are similar to those for the treatment of secondary
effluents in California and Arizona. Memcor flux rate and feedwater recovery
were sustainable at 27 gallons per square foot per day (gfd) (45.8 L/m*/hr)
and 91 percent in this study compared to a range of 23 to 28 gfd (39.0 to 47.5
L/m*hour) and 90 to 92 percent at reuse facilities in California. The
estimated annual cost of Memcor MF and RO treatment for this application
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($1.93 per 1,000 gallons of wastewater) is slightly less expensive than the
cost of treating the secondary effluent with lime clarification, recarbonation,
and filtration followed by RO ($2.18 per 1,000 gallons of wastewater).

ZeeWeed MF technology is competitive with Memcor MF technology in the
production of RO feedwater from secondary effluent when non-economic
factors are considered. As shown below, ZeeWeed demonstrated a higher
flux rate, greater feedwater recovery, and longer operating intervals between
chemical cleanings than Memcor, while producing a filtrate of comparable

quality.

Table 1 .I-ZeeWeed and Memcor MF Qperating Parameters

ZeeWeed Memcor
Flux rate (gfd) 33.0 24.4
Feedwater recovery (%} 96.3 90.1
Interval between cleanings >48 14

{davs)

The ZenoGem process is capable of directly processing screened and de-
gritted raw wastewater to a quality that satisfies the City’s current effluent
discharge requirements of 15 milligrams per liter (mg/l) carbonaceous
biochemical oxygen demand (CBOD,) and 5 mg/L total suspended solids
(TSS). The ZenoGem process is also capable of meeting the RO feedwater
turbidity criterion of 0.2 NTU. ZenoGem filtrate averaged 0.6 mg/. CBOD,
less than 1 mg/LL TSS, and 0.16 NTU turbidity. Filtrate from the ZenoGem
process was of lesser quality than filtrates produced by Memcor and
ZeeWeed (treating secondary effluent) with respect to SDI. SDI tests
averaged 5.0 for ZenoGem compared to 2.1 and 2.6 for Memcor and ZeeWeed,
respectively, when treating filtered secondary effluent. The RO feedwater
criteria for turbidityis 3.0 NTU. The high 8DI values are not believed to be
caused by greater particulate levels. Therefore, it is not known if RO
operation on ZenoGem filtrate would result in a greater rate of membrane
fouling.

ZenoGem can treat McAllen's raw wastewater to a quality comparable to the
City’s existing WWTP effluent more efficiently than the existing WWTP. By
operating the activated sludge process at average mixed liquor volatile
suspended solids (MLVSS) concentration of 11,000 mg/I. and solids retention
times of 3 to 5 hours, ZenoGem requires only one-tenth the hydraulic
retention time or ‘Tootprint” to achieve the same degree of BOD, and
ammonia removal as the existing WWTP, which currently operates with an
average MLVSS concentration of 2,333 mg/L. and a hydraulic retention time



of 29.8 hours. The nitrification rate for the ZenoGem process was 0.26 ¢
NH.-N/g nitrified volatile suspended solids (NVSS)-day compared to 0.17 ¢
NH,-N/g NVSS-day for the McAllen WWTP.

6.  Although development of cost estimates for a ZenoGem system to treat
McAllen’s wastewater in the context of indirect potable reuse was beyond the
scope of this study, it is anticipated that a ZenoGem/RO system would be less
expensive to construct and operate than the combination of conventional
secondary wastewater treatment, Memcor or ZeeWeed MF, and RO.

1.52 Phase | Conclusions

ZeeWeed MF and the Memcor MF systems operating on secondary effluent were
compared during Phase | of the study. Conclusions specific to Phase | are presented
below:

1. Both Memcor and ZeeWeed MF systems achieved a greater-than-planned
interval between cleanings during Phase 1.

2. The rate of fouling of the Memcor membrane was significantly greater than
for the ZeeWeed membrane. This suggests that the combination of
continuous mechanical agitation and periodic backflushing used for the
ZeeWeed membrane are more effective for controlling build-up of material on
the membrane surface than the method of intermittent backwashing with air
and feedwater method used with Memcor.

3. Feedwater recovery for the ZeeWeed MF system during Phase | was
approximately 6 to 7 percent higher than the recovery achieved by the
Memcor MF system.

4. Although results were variable, turbidity and SDI for the effluent from both
systems were below RO feedwater criterion during most of Phase |
operations.

5. Neither ZeeWeed nor Memcor MF systems were effective in reducing the
dissolved inorganic or organic content of secondary -effluent.

6. Filtrate from the ZeeWeed MF unit showed higher levels of microbiological
contaminants than filtrate from the Memcor MF system during both phases
of testing. No fecal or total coliforms were detected in the Memcor filtrate
during either phase.

7. During treatment with ZeeWeed MF, pH increases. This increase most
likely results from the stripping of carbon dioxide from the secondary
effluent by the aeration in the process tank.



8. Control of suspended solids and algae is critical to successful performance
and monitoring of the water treatment system.

1.5.3 Phase Il Conclusions

During Phase Il, the Memcor system continued to operate on secondary effluent while
the ZeeWeed system was operated as part of the ZenoGem process. Feedwater for the
ZenoGem process was screened and de-gritted wastewater. Operation of the Memcor
system during Phase Il was compared to Memcor operations during Phase I. Operating
results of the ZenoGem process were compared to those from Phase | for the ZeeWeed
and Memcor processes, the City's extended aeration wastewater treatment process; and
the Memcor process during Phase Il. Conclusions for Phase Il are presented below:

Memcor

1. Chemical cleanings implemented during Phase Il were very effective for
removing accumulated solids and restoring TMP to the target level of 7 to 8
psi (0.46 to 0.53 bar).

2. An increase in filtrate flow during Phase Il resulted in an increase in
recovery. When filtrate flow was increased during Phase Il to 20 gpm (1.26
L/s), recovery rose from 90 to 91 percent.

3. Mean filtrate turbidity was lower during Phase Il (0.05 NTU) than during
Phase | (0.12 NTU). Additionally, turbidity values were much less variable
during Phase II.

4. SDI values were similar during Phases | and II.

ZenoGem

1. The rate of TMP increase during Phase Il was significantly lower than that
observed during Phase I. This may be a result of a lower rate of solids
loading at the surface of the membrane and/or a greater degree of
mechanical cleaning of the membrane surface provided by the higher solids
level.

2. Phase Il recovery was approximately 2 to 4 percent higher and more
consistent than that observed during Phase I.

3. Turbidity was higher during Phase Il for the ZenoGem process than during
Phase | for both the Memcor and ZeeWeed MF systems.
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Phase | SDI levels for both MF systems were much lower than those
observed during Phase Il for the ZenoGem process.

By maintaining higher MLVSS concentrations, the ZenoGem process can
attain comparable reduction in BOD, at a much lower hydraulic detention
time for the bacterial cells.

The ZenoGem process has the capability to be operated with longer solids
retention times than conventional wastewater processes because it is not
limited by sludge bulking that typically occurs at very long detention times.

Nitrification in the ZenoGem process was inhibited during the early periods
of testing, but improved dramatically as DO levels were increased.

Oxygen uptake rates in the ZenoGem bioreactor indicated good biological
activity as evidenced by the BOD, removals achieved.

Sludge yields for the McAllen WWTP and the ZenoGem process were very
comparable.

The ZenoGem process produced a filtrate having a CBOD, concentration
consistently below the discharge requirement of 15 mg/L.

The ZenoGem process more efficiently removed CBOD, from the raw
wastewater than the WWTP, despite operating with one-tenth the hydraulic
retention time.

The ZenoGem process is more than capable of producing an effluent meeting
McAllen’s current effluent discharge limit.

1.6 Recommendations

The results of this research offer compelling evidence that ZeeWeed is a versatile water
reuse technology that can microfilter secondary effluent and clarify activated sludge to
qualities suitable for use as RO feedwater. The testing described herein was of limited
duration and could not address the critical issues related to the reliability and cost of
this technology. Further, the ZenoGem process was limited to operation for basic
secondary treatment; capability for its use in the context of sustained nitrification or
biological and/or chemical nutrient removal was not addressed. There is a compelling
need for extensive reseach to:

Determine if ZeeWeed can consistently produce the necessary quality filtrate
at a sustained flux over many thousands of hours of operation and multiple
chemical cleanings (process and product reliability)

10
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Estimate the full-scale capital and operating costs of ZeeWeed for secondary
effluent treatment and of ZenoGem for raw wastewater treatment relative to
the currently preferred approach of conventional wastewater treatment and
MF

Establish that ZenoGem is a sufficiently versatile process to be applied not
only for secondary treatment but also for high level nitrification or biological
nitrogen removal (when preceded by anoxic treatment)

Demonstrate that RO can be operated as cost effectively on ZeeWeed or
ZenoGem filtrate as on Memcor filtrate

recommendations for future research include:

Perform a more comprehensive evaluation of ZenoGem on raw wastewater at
the McAllen SWWTP to:

a.  Optimize performance characteristics.
b.  Confirm process reliability.
c. Assess operating and maintenance characteristics.

d.  Evaluate impact of bioreactor conditions (MLVSS and SRT) on filtrate
quality, particularly SDI.

e.  Provide data needed to prepare representative estimates of capital and
operating costs for the process.

RO system on ZenoGem filtrate to:
Assess RO fouling characteristics of this supply.

Determine appropriate design criteria for the RO process in the context of
indirect potable reuse.

Assess the quality of RO concentrate and its compatibility with the proposed
means Of discharging concentrate at McAllen.

Demonstrate that the quality of RO product water meets or exceeds IPR
requirements.

Pursue in-depth cost analyses of both the ZeeWeed and Memcor MF systems prior to
pursuing design of a full-scale water treatment plant using either technology.

Install ammonia feed facilities to prevent free chlorine from combining with
trihalomethane (THM) and haloacetic acid (HAA) precursors.
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2. STUDY OBJECTIVES

The research to be conducted under this program has five objectives:

Confirm the applicability of the Memcor MF system for RO pretreatment of
secondary effluent from the McAllen WWTP and compare its cost for
McAllen with that established for full-scale IPR projects in California and
Arizona.

Compare the ability of ZeeWeed, a novel microfiltration technology, to
provide an RO feedwater of quality equivalent to Memcor filtrate when
processing secondary effluent from the McAllen WWTP.

Evaluate the ability of ZeeWeed MF, when used in conjunction with the
ZenoGem process, to directly treat screened, de-gritted wastewater to a
quality suitable for direct processing by RO, and compare ZenoGem filtrate
quality to that of ZeeWeed and Memcor MF treating secondary effluent.

Compare the operating characteristics of the ZeeWeed MF to Memcor MF, for the
purpose of producing an acceptable RO feed for IPR, when used:

To directly treat secondary effluent

In conjunction with the ZenoGem process to treat screened, de-gritted
wastewater.

Compare the wastewater treatment efficiency of the ZenoGem process to that of

extended aeration as performed at the McAllen WWTP by measuring the removal of
CBOD,, TSS, and ammonia nitrogen.
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3. PILOT PLANT FACILITIES

The pilot plant. facilities used Memcor and ZeeWeed MF systems. The pilot plant
consisted of the Memcor and ZeeWeed units, plus ancilliary equipment such as a raw
water supply pump, piping, valves, and fittings, all of which interfaced with existing
McAllen WWTP electrical and piping systems. A description of the other components of
the pilot plant facilities is presented in the following sections.

3.1 Raw Water Supplies

During Phase I, the raw water supply to both treatment systems was secondary
effluent from the SWWTP. Three sources of secondary effluent were available from the
SWWTP as feedwater during Phase I:

Effluent prior to disinfection (unchlorinated effluent)
Effluent disinfected with chlorine

Disinfected effluent subsequently dechlorinated with sulfur dioxide
(disinfected, dechlorinated effluent or DDE).

Based on other pilot studies, the Memcor system appears to operate much more
efficiently on disinfected effluent because disinfection greatly reduces fouling caused by
bacterial loading on the membranes. Historical use of ZeeWeed in the ZenoGem
process indicates that the ZeeWeed membrane is not as susceptible to bacterial fouling
and should operate with equivalent performance on any of the sources. This is because
the bacteria loading and its corresponding fouling is controlled by backpulsing the
membranes with chlorinated water every 6 to 12 minutes.

DDE may, however, contain greater concentrations of chlorinated disinfection
byproducts (DBPs) that are formed from the reaction of free chlorine and certain
organic compounds present in the wastewater. Two of these byproducts,
trihalomethanes (THMs) and haloacetic acids (HAAs) are either currently regulated or
are scheduled for regulation in drinking water supplies under the Safe Drinking Water
Act. Chlorinated DBPs are a concern in the secondary effluent because they are
refractory to removal by both MF and RO and may adversely impact the City's ability
to produce an acceptable quality of reclaimed water when the reclaimed water is
blended with the City's current raw water supply.

Waste-water plants that convert ammonia to nitrite and nitrate through the process of
nitrification typically contain insufficient levels of ammonia in the secondary effluent to
convert the chlorine applied during the disinfection process to chloramines.
Consequently, the free chlorine present during disinfection reacts with the organics to
form chlorinated DBPs. Although the McAllen WWTP is not designed to nitrify, the
warm wastewater temperatures at MecAllen result in unplanned nitrification during a
significant portion of the year and produce variable and low levels of ammonia in the
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secondary effluent. A review of operating data for the McAllen WWTP for a l-year
period indicates that ammonia concentrations vary between <0.1 and 8 mg/L, over as
little as a 2-week period. Chlorinated DBP levels in the DDE may be problematic unless
ammonia levels are maintained at 0.5 mg/L or greater in the unchlorinated effluent.

The City currently minimizes the formation of chlorinated DBPs in their water
treatment process by avoiding the use of free chlorine. Chlorine dioxide is used as a
pre-oxidant and primary disinfectant; chloramines are used for secondary disinfection.
Blending reclaimed water that contains significant concentrations of THMs and HAAs
with the City's existing raw water could potentially increase THMs and HAAs in the
potable water to unacceptable levels. The U.S. Enviromental Protection Agency (EPA)
has proposed new regulations that would reduce the maximum contaminant level
(MCL) for THMs from 100 micrograms per liter (pg/L) to 80 pg/L and place into effect
an MCL for HAAs of 40 pg/l. This compares to levels of 50 to 250 pg/L for these
constituents for nitrified and disinfected secondary effluents (Najum, 1997).

An additional concern is that the membrane material used with the Memcor system is
intolerant to free chlorine. Any exposure will reduce membrane life. The ZeeWeed
membrane material can tolerate continuous high free chlorine levels.

Given these concerns, sampling and analysis for THMs and HAAs was conducted on a
sample of DDE prior to the start of Phase | testing. The results, which are discussed in
Section 5, indicated that the best overall source for testing the Memcor and the
ZeeWeed MF systems was DDE. Consequently, DDE was used as the feedwater to the
two MF units during Phase 1.

During Phase Il, the water supply for the ZenoGem process was screened, de-gritted
wastewater while the Memcor unit continued to operate on DDE.

3.2 Raw Water Abstraction and Pumping

DDE was abstracted from the outlet channel of the WWTP chlorine contact basin down-
stream from the dechlorinating agent (sulfur dioxide [SO,]) injection point. A
submersible pump was used to transfer the effluent from the abstraction point to the
two treatment systems.

Capability was also provided to abstract unchlorinated effluent from the inlet channel
to the chlorine contact basin prior to chlorine injection. However, it was not necessary
to use this capability during the study.

Screened, de-gritted wastewater was abstracted from the aeration basin influent
splitter box and pumped to the ZeeWeed process tank for use in the ZenoGem process
during Phase II.

Abstraction points relative to the WWTP processes are presented in figure 3.1.
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3.3 Raw Water Screening

Raw water to the Memcor MF system was screened using a basket strainer with a
nominal retention rating of 500 microns (pm). Screening was necessary to prevent
clogging of the inlet distributors of the membrane modules. No screening (other than
that provided by the McAllen WWTP headworks) was needed ahead of the ZeeWeed MF
system because there were no inlet distributors to clog.

For the first 2 days of Memcor operation, the basket strainer was incorrectly fitted with
a larger one-eighth-inch opening basket. This caused larger-sized particles to clog the
wye strainer on the suction side of the Memcor feed pump and reduce backwashing
effectiveness. The impact of the impaired backwashing on Memcor performance is
described in section 5.3.4.1.

3.4 Memcor Microfiltration Treatment System

The Memcor MF treatment system consisted of a 100-gallon (379-Liter) break (feed)
tank, a feed pump, and three membrane modules plumbed in parallel. Each module
contained 162 square feet (ft? (15 square meters [mZ]) of hollow fiber membrane having
a nominal pore size of 0.2 microns, The modules are designed to operate in a direct flow
configuration where all the feedwater applied to the module flows from outside the fiber
through the fiber wall to the inside (lumen) and is collected as filtrate. All modules
were operated concurrently to provide a unit capacity of 16 to 20 gallons per minute
(gpm) (1.0 to 1.26 liters per second [L/s}), depending on the target flux rate, with a
module feed pressure of 30 to 35 psig (2.0 to 2.3 bar).

Periodically, the modules were backwashed in a three-step procedure to remove solids
that had accumulated on the outer surface of the fibers during the filtration cycle.
First, the lumen of each fiber was drained of filtrate. Compressed air was introduced
into the lumen of the membrane and subsequently forced through the pores of the
membranes to the feed side at high pressure (100+ pounds per square inch gauge [psig]
[6.9 + bar]). During this process, solids were displaced from the membrane surface into
the spaces between the fibers. In the second step, feedwater was used to flush (sweep)
the discharged solids from the modules. The resulting backwash water, containing the
solids removed from the modules, was conveyed to a 30-gallon {114-Liter) tank
especially designed to dissipate energy in the high velocity, air-containing backwash
stream. Equipment used for backwashing included a compressor capable of developing
120 psig (8 bar) air pressure, air receiver, pressure regulator, and coalescer and filter
for air drying and filtration.

The backwash water was discharged from the backwash tank to one of the secondary
clarifiers by gravity. Filtrate was also discharged to the secondary clarifier.

Backwashing did not completely remove the solids trapped on the membrane surface
during filtration and eventually the pressure differential across the membrane
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(transmembrane pressure) increased to a terminal value (typically 17 to 18 psig [1.1 to
1.2 bar]). At this point, the membrane modules were chemically cleaned to dissolve and
remove the refractory solids. Cleaning solutions were batched in the break tank,
recirculated through the modules, and discharged to the sanitary sewer upon comple-
tion of the cleaning procedure. With the exception of batching of cleaning solutions and
initiation of the cleaning sequence, all operations of the system are automated and
controlled by a programmable logic controller (PLC).

Cleaning was performed seven times using Memtec's proprietary, high-pH caustic/
surfactant proprietary liquid cleaner (Memclean EXA). When this cleaner alone was not
successful in reducing transmembrane pressure (TMP) to desired levels, it was
supplemented with a separate cleaning using citric acid.

A process flow schematic for the Memcor system is shown in figure 3.2. Photographs of
the Memcor system are presented in appendix A.

3.5 ZeeWeed Treatment System

The ZeeWeed model MSTD ZW-4 MF system has a nominal capacity of 3 gpm

(0.19 L/s). The system consists of a supply pump, 180-gallon (681 Liter) process tank,
one membrane module containing 150 ft* (13.9 m* of hollow fiber membranes with a
nominal pore size of 0.1 micron, a process pump, and a blower. In contrast to the
Memcor system, whose membrane module consists of a bundle of fibers encased in a
pressure vessel, the ZeeWeed membrane module consists of loose fibers connected to a
manifold system at either end, with the module suspended in the process tank and
submerged in the liquid to be treated. Treatment occurs when a centrifugal (process)
pump applies a vacuum of 3 to 9 psig (6 to 18 inches of Hg) to the filtrate side of the
fibers. The vacuum causes water in the stream (secondary effluent or mixed liquor) to
flow from the feed side to the filtrate side of the membrane in a direct filtration mode
under a positive transmembrane pressure.

Solids buildup on the outside surface of the membrane fibers and related increases in
filtrate side vacuum is controlled in two ways. First, a blower is used to introduce air
(in the form of coarse bubbles) into the bottom of the process tank directly beneath the
membrane fibers. The air bubbles flow upward, parallel to and between the vertically
oriented fibers, causing the fibers to agitate against one another. This results in
mechanical cleaning. Secondly, the fibers are backflushed every 6 to 12 minutes with
filtrate (hydraulic cleaning). Typically, a low concentration of chlorine (<5 parts per
million [ppm]) is maintained in the backflush water to inactivate and remove microbes
(primarily bacteria) that colonize the outer membrane surface. For this study, no
chlorine was used in order to minimize formation of THMs and HAAs in the filtrate.
Backflushing is accomplished using discharge head from the process pump. Unlike
Memcor backwashing, backflush water is retained in the process tank. To control the
buildup of solids in the process tank, a percentage of the tank volume is continuously
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extracted using a peristaltic pump. The actual volume of backwash varies depending on
the backpulse frequency and duration, but is typically equal to 5 to 15 percent of the
filtrate flow from the unit.

ZeeWeed feedwater (either DDE or screened, de-gritted wastewater) was pumped to a
55-gallon (208-Liter) balance tank using a submersible pump. A grinder-type
submersible pump located in the bottom of the balance tank transferred the raw water
to the ZeeWeed process tank. Excess flow from the balance tank was recycled by gravity
back to the secondary clarifier along with blowdown from the process tank and filtrate.

Like the Memcor system, mechanical and hydraulic cleaning does not completely
prevent fouling and after some period of operation, filtrate-side vacuum reaches a
terminal value {17 to 19 inches of Hg). At this point, the membranes are chemically
cleaned with filtrate containing a high concentration of free chlorine (typically

200 ppm). In this pilot study, the ZeeWeed module was not cleaned until the
termination of each testing phase.

Some of the filtrate extracted from the module by the process pump is discharged from
the system to the secondary clarifier. The remainder is returned to the process pump.
This permits separate control of membrane flux and hydraulic retention time (HRT) of
feedwater in the tank. When treating secondary effluent, control of HRT is not critical.
A process flow schematic for the ZeeWeed system is shown in figure 3.3. Photographs of
the ZeeWeed MF system are presented in appendix A.

3.6 ZenoGem Operation

Operation of the ZeeWeed unit as part of the ZenoGem process is similar to that
described in subsection 3.5 except that (1) the rate of filtrate discharge to the secondary
clarifier is controlled to achieve the desired HRT in the process tank (bioreactor) and
(2) solids buildup in the bioreactor is controlled through once-per-day manual wasting
to achieve the desired solids retention time (concentration of mixed liquor suspended
solids) in the bioreactor. Proper HRT control is required to achieve the desired degree of
CBOD, and ammonia removal by the biomass maintained in the bioreactor. Unlike a
conventional wastewater treatment plant that operates at MLVSS levels of 2,000 to
3,000 mg/L, the ZenoGem process is designed to operate at MLVSS levels of 10,000 to
15000 mg/L. This allows for greater concentration of wastewater microorganisms in
the treatment system.

3.7 Criteria for Treatment System Operation

Table 3.1 presents criteria that were established for operation of the two MF systems
during the pilot testing. Table 3.2 presents additional criteria used during testing of the
ZenoGem process. These criteria reflect the individual manufacturer's experience with

21



cc

Membrane
Module

Clean-in-Place Tank

v__ 0

o

:

el Filirate

Process
(Vacuum)
Pump

Blower

[

Concentrate/Sludge

Screened, Degritted Waste Pump

Sewage. OfF
Secondary Bffluent

To Secondary
Clarifier

Fiqure 3.3. Process Flow Schematic for ZeeWeed System

Metering Pump

Day Tank

Chlorine
Addition
System

(not used during testing)




Table 3.1 .-Criteria for Memcor CMF and ZeeWeed MF System Operation

Parameter Units Memcor CMF ZeeWeed MF
Transmembrane Pressure psi 3to 20 3t09
Membrane Flux gfd’ 35 20 to 40
Backwash/Backpulse minutes 151020 6to12
Frequency
Backwash/Backpuise seconds 90 10
Duration
Cleaning Frequency days 3to5 20 to 30

‘gfd « gallons per day per square foot of membrane filtering surface

Table 3.2.—Biological Treatment Criteria for ZenoGem Process

— Parameter Units ZenoGem
Mixed Liquor Volatile Suspended Solids mg/L. 10,000
(MLVSS)

Dissolved Oxygen mg/L >2
Hydraulic Retention Time days 2-4

DDE and (for ZenoGem) screened, de-gritted wastewater. Some of the criteria were
modified during the study in response to the actual fouling characteristics of the two
feed streams from the WWTP. The actual operating criteria are discussed in section 5
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4. TESTING APPROACH

The two treatment systems (Memcor and ZeeWeed) were operated 24 hours a day,
7 days a week except for cleaning downtimes or planned and unplanned maintenance.
The pilot testing program was divided into two phases:

Phase I: Operation of Memcor MF and ZeeWeed MF systems on DDE from
McAllen WWTP No. 2.

Phase II: Continued operation of Memcor MF system on DDE; operation of
ZeeWeed MF system as part of the ZenoGem process on screened, degritted
wastewater.

4.1 Pre-Phase | Activities

Prior to beginning operation of the treatment systems, several preliminary activities
were necessary, including characterization of the quality of McAllen’s current raw
water supply and the chlorinated byproduct content of the secondary effluent. These
activities are described below.

411 Raw Water Supply Characterization

The overall goal of IPR is to produce a reclaimed water of suitable quality for
supplementing McAllen’s current raw water supply. Thus, as part of this study, it was
desirable to characterize the quality of the raw water supply and to compare it to the
quality of reclaimed water produced by MF treatment (but prior to RO treatment).

Raw water characterization was conducted both prior to and during the operation of
pilot equipment. A listing of water quality parameters selected for analysis and the
laboratory responsible for analysis of each parameter are shown in table 4.1. Analyses
were performed by CH2M HILL's Applied Sciences Laboratory and the McAllen
wastewater laboratory. Particle counts were measured using a Met-One model
WGS-267 grab sample type particle counter.

4.1.2 MF Feedwater Selection

During Phase 1 operation, both MF units were to operate on secondary effluent from
the WWTP. Feedwater could be abstracted from one of three sources following
secondary treatment. These sources would provide unchlorinated secondary effluent,
chlorinated secondary effluent, or dechlorinated secondary effluent. As discussed in
section 3, proper feedwater selection required that the levels of selected DBPs in the
chlorinated secondary effluent be quantified.
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Table 4.1 .-Source Water Charaterization

Parameter No. Of Samples Analytical Method Responsible Laboratory
Inorganics
Bromide 2 EPA 300 McAllen
Barium 2 EPA 200.7 McAllen
Calcium 2 EPA Z700.7 McAllen
Magnesium 2 EPA 200.7 McAllen
Strontium 2 EPA Z700.7 McAllen
Potassium 2 EPA 200.7 McAllen
Sodium 2 EPA 200.7 McAllen
Iron 2 EPA Z00.7 McAllen
Manganese 2 EPA 200.7 McAllen
Aluminum 2 EPA 200.7 McAllen
Bicarbonate 2 EPA 310.1 McAllen
Carbonate 2 EPA 310.1 McAllen
Chloride 2 EPA 300 McAllen
Fluoride 2 EPA 300 McAllen
Sulfate 2 EPA 300 McAllen
Nitrate 2 EPA 300 McAllen
Phosphorous 2 EPA 365.1 McAllen
Silica 2 EPA 200.7 McAllen
TDS 2 SM 52108 McAllen
Crganics
TOC 2 EPA 110.2 CH2M HILL
Color 2 EPA 415.1/2 CH2M HILL
UV Absorbance 2 SM 5910 A CH2M HILL
THMFP {96-hr) 2 SM5710D CH2M HILL
HAAFP (86-hr) 2 SM 5710 D CH2M HILL
Physical/Chemical
Temperature 2 Not Applicable McAllen
pH 2 SM 4500 H McAllen
Turbidity 2 SM2130B McAllen
SDI 2 McAllen
Particle Count 2 Met-One Model 567 McAllen
Particle Counter
Microbial
Total Coliform 2 SM 9222 D McAllen
Fecal Coliform 2 SM 9222 D McAllen
HPC 2 SMe2158 McAllen

To evaluate DBP levels, a sample of DDE was collected on February 25, 1997, and
analyzed for levels of THMs and HAAs. (Disinfected secondary effluent at the McAllen
WWTP is dechlorinated prior to discharge to conform to requirements of their National
Pollution Discharge Elimination System [NPDES] permit) A sample of unchlorinated
secondary effluent was also analyzed to determine the levels of these contaminants
before chlorination. Analyses were performed by the CH2M HILL Applied Sciences
Laboratory. The results, which are presented and discussed in section 5.0, indicated

low levels of both byproducts in the chlorinated secondary effluent and supported the
use of DDE for MF feedwater.
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4.2 Phase |

Phase | testing was conducted from April 10 through June 18, 1997, for the Memcor
system and from April 14 through June 15, 1997, for the ZeeWeed system. Both MF
systems were operated on a common raw water supply of DDE.

The objectives of Phase | were to:

Confirm the applicability of the Memcor MF system for RO pretreatment of
secondary effluent from the McAllen WWTP.

Compare the ability of ZeeWeed, a novel microfiltration technology, to
provide an RO feedwater of quality equivalent to Memcor filtrate when
processing secondary effluent from the McAllen WWTP.

The focus during Phase | was to first establish and maintain system operation at the
manufacturer's recommended criteria, observe resulting performance, and then, using
these results, optimize operating conditions. The following response variables were
monitored and evaluated during the initial period of operation and used to perform the
optimization:

Filtrate quality (as measured by turbidity, SDI, and level of indicator
microorganismes).

Rate of TMP increase with operating time, initially and following each
chemical cleaning.

Effectiveness of cleaning in reducing membrane fouling as measured by
reduction in TMP.

4.3 Phase |l

Phase II testing was conducted from June 19 through August 15 for both treatment
systems. The specific objectives of this phase of testing were to:

Evaluate the ability of ZeeWeed MF, when used in conjunction with the
ZenoGem process, to directly treat screened, de-gritted wastewater to a
quality suitable for direct processing by RO, and compare ZenoGem filtrate
quality to that of ZeeWeed and Memcor MF treated secondary effluent.
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Compare the operating characteristics of the ZeeWeed MF when used:
1. To directly treat secondary effluent.

2. In conjunction with the ZenoGem process to treat screened, de-gritted
wastewater.

Compare the wastewater treatment efficiency of the ZenoGem process to that
of extended aeration as performed at the McAllen WWTP by measuring the
removal of CBOD,, TSS, and ammonia nitrogen.

The ZenoGem process incorporates ZeeWeed for retention and clarification of biological

solids used for secondary treatment. In this phase, testing of the ZenoGem system has
two goals:

Biologically treat the screened, de-gritted wastewater to produce a
“secondary effluent” meeting or exceeding the quality requirements of the
City. These requirements include producing an effluent that meets all the
requirements of the City's NPDES permit for surface discharge.

Microfilter the “secondary effluent” to a quality suitable for use as RO
feedwater and equivalent to that produced by the Memcor and ZeeWeed MF
systems when treating secondary effluent (demonstrated during Phase I).

The Memcor system operation continued as in Phase |. The ZeeWeed system was
operated on screened, de-gritted wastewater.

Response variables for Memcor and the ZeeWeed MF system are as listed under

Phase 1. Response variables for the biological treatment portion of the ZenoGem
process are as follows:

Oxygen uptake rate (OUR)

Filtrate CBOD,
Filtrate TSS

Filtrate nutrients (nitrogen species and total phosphorus)

The results of Phase | and Phase Il testing are discussed in section 5.0.
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4.4 Treatment System Monitoring

During the testing phases, various performance parameters were monitored to evaluate
operation of the treatment systems and the quality of the water fed to and produced by
the systems. The parameters that were monitored are presented in the following
sections.

4.4.1 Microfiltration System Operating and RO Feedwater Quality
Parameters

Operating parameters for the MF systems were monitored on a daily basis by McAllen
personnel to evaluate the treatment systems. Additionally, the effluents from the MF
systems were monitored on a daily basis to evaluate the suitability of the effluent for
processing by RO.

The operating parameters that were monitored are presented in table 4.2. The RO feed-
water quality parameters, the monitoring frequency, responsible analytical party, and
analytical methods are presented in table 4.3. All water quality samples were collected
by McAllen personnel.

Table 4.2.—Monitored Operating Parameters for MF Systems
ZeeWeed and memcor Phases 1 and |l

Parameter Unit Memcor ZeeWeed

Feed Pressure psig X

Filtrate Pressure psig X

Filtrate Vacuum in. Hg X
Feed Flow gpm X

Filtrate Temperature deg C. X X
Filtrate Flow gpm X X
Backwash (pulse) Frequency min X X
Backwash Duration sec X X
Process Tank Waste Rate gpm X

29



Table 4.3.—Monitored RO Feedwater Quality Parameters
ZeeWeed and Memcor Phases | and Il

Monitoring Frequency

Analytical ZeeWeed Filtrate  Memcor Filtrate
Parameter Laboratory Feedwater’
Turbidity McAllen 1/day
Silt Density index McAllen None I/day 1/day

| Feedwater to ZenoGem process during Phase Il not monitored for these parameters

4.4.2 ZenoGem Process Operating and Water Quality Parameters

Additional parameters were measured in the bioreactor to control operations in the bio-
logical treatment portion of the ZenoGem process. Additional water quality parameters
were also monitored to evaluate the effectiveness of the ZenoGem process for biological
treatment. All samples were collected by McAllen personnel on a weekly basis. The
biological treatment operating and water quality parameters are presented in tables 4.4
and 4.5, respectively.

Table 4.4.—Mgnitored Biological Treatment Operating Parameters
ZenoGem Process Phase |l

Parameters Analytical Monitoring
Laboratory Frequency
Dissolved Oxygen McAllen l/'week
Mixed Liquor Suspended Solids McAllen l/week
Oxygen Uptake Rate’ CH2M HILL l/week
Mixed Liouor Volatile Suspended McAllen I/week

Solids

T OUR is a calculated value. the equation for calculating OUR is:
OUR (mg/L/hr)+ Average DO (rng/L/min) X 50 min/hour
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Table 4.5.—Monitored Biological Treatment Water Quality Parameters
ZenoGem Process Phase |

Parameters Analytical Analytical ZenoGem ZenoGem WWTP WWTP
Laboratory Method Feed Filtrate Feed Effluent

CBOD, McAllen SM 521 OB X X X X

Ammonia McAllen SM 4500- X X X X

Nitrogen NH3-F

(NH3-N})

Total CH2M HILL EPA 351.4 X X

Kjeldahl

Nitrogen

{TKN)

Nitrite and CH2M HILL EPA 353.2 X X

Nitrate

Nitrogen

Total CH2M HILL EPA 365.1 X X

Phosphorus

4.4.3 Other Water Quality Parameters

Additional water quality parameters were monitored for the Memcor and ZeeWeed MF
systems to evaluate the operation and effectiveness of the MF systems relative to
overall water goals for IPR. These are presented in table 4.6 along with the monitoring
frequency, responsible analytical laboratory, and analytical method. All samples for
water quality analysis were collected by McAllen personnel.

4.5 Data Evaluation

Several of the operating parameters and water quality parameters presented above, as
well as some of the operating criteria presented in section 3.0 were compiled, reduced,
and analyzed to evaluate operation of the treatment systems.

The MF system operating parameters and RO feedwater quality parameters that were
used to evaluate and compare the MF systems are presented in table 4.7 and discussed
below. In addition to the parameters presented in table 4.7, all of the water quality
parameters presented in table 4.6 were used to evaluate the MF systems. Additionally,
operating and water quality parameters presented in tables 4.4 and 4.5 were used to
evaluate the biological treatment portion of the ZenoGem process.
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Table 4.6.—Other Monitored Water Quality Parameters for MF Systems
Memcor and ZeeWeed Phase | and I

Parameter Analytical Analytical Feedwater ZeeWeed Memcor
Laboratory Method Filtrate Filtrate
Total Dissolved McAllen SM 521 OB I/month I/month I/month
Solids
Conductivity McAllen SM 521 OB 1/day 1/day 1/day
Total Organic Carbon CH2ZM HILL EPA 110.2 2/ month I/week 1/week
Color CH2M HILL EPA 415.112 2/ month I'week l/week
UV Absorbance @ McAllen SM 5910A 1/week 3/week I/week
254nm
THMs CH2M HILL SM 5710.D 1 hest I/test 1#est
period period period
HAAs CH2M HILL SM 5710.D 1 fest 1hest 1ftest
period period period
pH McAllen SM 4500H 1/day 1/day I/day
Particle Count McAllen/MetOne NA’ None 3ftest 3hest
period period
Heterotrophic Plate McAllen SM 92158 None 1Aest I/test
Count period period
Total Coliform McAllen SM 9222D None 1 ftest Iitest
period period
Fecal Coliform McAllen SM 9222D None 1hest 1iest
period period

' A Met-One model WG-267 on-line particle counter was used to measure particle counts in the
filtrate.

Table 4.7 —Microfiltration System Operating and RO Feedwater Quality Output Parameters
Memcor and ZeeWeed MF Systems

Operating Parameter

Filtrate Flow

Membrane Flux
Transmembrane Pressure
Feedwater Recovery
Feedwater Turbidity
Filtrate Turbidity

Filtrate SDI
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Filtrate Flow and Membrane Flux. Filtrate flow and membrane flux target levels were
established by the manufacturers at the start of Phase I. These target levels were

controlled as closely as practical during the testing period by manual adjustment of the
filtrate flow control valve on each unit. Membrane flux is directly proportional to
filtrate flow based on equation 1:

J =(Q, X 1440)/A_,

where;

J

Q;
Ay

membrane flux in gallons per day per ft* (gfd)

filtrate flow in gpm
membrane filtering surface area, ft2

(1

Transmembrane Pressure. TMP represents two factors: the resistance to the flow of
water of (1) the membrane and (2) materials in the feedwater (foulants) that

accumulate at the membrane surface or within the membrane pores. TMP at the start

of the test (with a clean membrane) represents only the resistance of the membrane. As

foulants accumulate and cannot be effectively removed by backwashing/pulsing, the
TMP increases in relation to the resistance to flow exerted by the foulants. Thus, the

rate of increase in TMP is directly proportional to the rate of membrane fouling.

Feedwater Recovery. Feedwater recovery represents the percentage of treated
feedwater that; is converted to filtrate. For the Memcor unit, recovery is defined
according to equation 2:

Y =[(Q x T H(Qr x Ty, + V)] X100

where:

Y

Qs
ch
Vi

recovery, expressed as a percentage

filtrate flow, gpm
filtration interval (time between backwashings), minutes

volume of backwash water, gals

Feedwater recovery for the ZeeWeed unit is defined according to equation 3:

¥ = [(Q x To(Q; x Ty, + V)] X 100

where;

recovery, expressed as a percentage

filtrate flow, gpm

filtration interval (time between bioreactor tank liquid wasting),
minutes

volume of liquid wasted from the bioreactor tank, gals
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The liquid volume wasted from the bioreactor tank is synonymous with the sludge
volume wasted as discussed later in this report.

Turbidity and SDI. The primary water quality parameters used to judge the
effectiveness of the MF treatment processes in producing a high quality RO feedwater
are turbidity and silt density index (SDI). Traditionally, the RO membrane
manufacturers have established the following as criteria for efficient RO operation:
turbidity: <0.2 NTU
SDI: <3 (based on 15-min test interval)

SDI is defined by equation 4:

SDI = 100 x [3-T/TJ/T, (4)
where:
T, time to filter initial 500 ml of Memcor/ZeeWeed filtrate, min

time to filter final 500 ml of Memcor/ZeeWeed filtrate, mm
time between from start of T; to start of T,, min

3
TRRTANT
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5. PILOT TESTING RESULTS

This section presents the results of Phase | and Phase Il testing. All data collected
during the study are presented in appendix B as follows:

Operating data for Memcor, Phases | and II: Table Bl
Operating data for ZeeWeed (ZenoGem), Phase Il Table B-3
Water quality data for Memcor, Phases | and II: Table B-4
Water quality data for ZeeWeed, Phase I: Table B-5
Water quality data for ZeeWeed, Phase II. Table B-6

CH2M HILL Ilaboratory reports containing analytical data and quality assurance/
quality control information are presented in appendix C. Results for water quality
parameters analyzed by the McAllen water and wastewater laboratories were
communicated to CH2M HILL by facsimile on daily or weekly sampling logs. These
data, along with CH2M HILL laboratory data were tabulated and incorporated into
tables B-4 through B-6 in appendix B.

5.1 DBP Characterization of Disinfected, Dechlorinated,
Secondary Effluent

As described in Section 4, samples of unchlorinated secondary effluent and DDE were
collected prior to the start of testing and analyzed for THMs and HAAs to assess the
potential for regulated DBPs to be present in the reclaimed water. The results, shown
in table 5.1, indicate very low levels of both THMs and HAAs (around 10 pg/L or less) in
both sources. The low levels in the unchlorinated effluent indicate that any DBPs
present in the City’s finished water have degraded between distribution and collection
as wastewater. The low levels of DBPs present in the DDE reflect the presence of
sufficient ammonia in the secondary effluent at the time of sample collection (0.68 mg/L.
as N) to react with and convert the free chlorine to combined chlorine (chloramines),
thereby inhibiting the formation of THMs and HAAs. Ammonia levels vary significantly
in the secondary effluent (from <0.1 to >8 mg/L) and DBP analysis of samples collected
where ammonia levels are lower would most probably show greater DBP

concentrations Full-scale implementation of IPR may require that a minimum
ammonia level, be maintained prior to disinfection to minimize DBPs in the reclaimed
water.

5.2 Source Water Characterization

Two sets of samples were to be collected from McAllen’s raw water reservoir prior to
Phase | operations. These samples were to be analyzed for inorganics, organics,
physical/chemical parameters, and microbial parameters to characterize the quality of
the existing raw water supply. The first set of samples was collected during the first
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quarter on March 11, 1997, and shipped to the CH2M HILL laboratory for analysis of
inorganics and organics. However, due to a communications error, no samples were
collected for analysis of physical/chemical or microbial parameters.

Table 5.1 .—DBP Concentrations in Unchlorinated and Disinfected/
Dechlorinated Secondary Effluent

Source THM Concentration (ug/t) HAAs Concentration {pg/l)
Unchlorinated  effluent <2 4.2
Disinfected/dechlorinated <5 6.3

effluent (DDE)

' Level of each of four THM species was less than 1-pg/L detection limit.
2 Levels of three of four THM species were less than 1-pg/L detection limit.
Fourth species was measured at 1.9 pg/l.

Additional samples were collected on June 2 through June 4, 1997. The June 2 samples,
representing the second sampling event, were analyzed for inorganic compounds and
physical/chemical parameters. A second set of samples was collected on June 4 and
analyzed for physical/chemical parameters only (to account for the omission of sampling
for these parameters on March 11, 1997). However, no samples were collected as
scheduled on June 2 and 4 for analysis of microbial parameters. Therefore, additional
samples were collected on September 3 and September 25 for analysis of microbial
parameters.

Particle counts were obtained on samples collected on June 3 and June 4, using a grab
sample particle counter provided by Met-One and installed temporarily at Water
Treatment Plant No. 2.

Source water characterization data are presented in tables 5.2 through 5.4. The data
indicate that, McAllen’s raw water source:

Is moderately turbid
Contains high levels of dissolved solids, especially hardness and sulfate

Contains moderate levels of organic matter, particularly compounds that
form THMs when exposed to free chlorine

Shows evidence of pollution, e.g., low but measurable concentrations of
nitrate and phosphorus and fecal and total coliforms

Has high RO membrane fouling and scaling potential as evidenced by high

turbidity, SDI and particle counts, and elevated concentrations of the
sparingly soluble salts, barium, calcium, strontium, bicarbonate, and sulfate
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Table 5.2.—Source Water Characterization - Inorganic, Organic and
Physical/Chemical Parameters

Result

Parameter 3/11/97 6/2/97 6/4/97 Units
Inorganics
Alkalinity 130 106 NS' mg/.%*
Bicarbonate 159 129 NS mg/L
Carbonate ! <2.0° NS mg/L
Bromide 0.1 0.54 NS mg/L
Chloride 155 207 NS mg/L
Color, Apparent 17 10 NS color units
Uv-254 0.112 0.092 NS t/em
Fluoride 0.59 0.99 NS mg/L.
Nitrate 0.58 <0.10 NS mg/L
Total Phosphorus 0.05 c0.05 NS mg/L
Silica-Reactive 6 1355 NS mg/L
TDS 720 772 NS mg/L
Sulfate 247 262 NS mg/L.
Aluminum 1.22 0.248 NS mg/L
Barium 0.127 0.124 NS mg/L
Calcium 77 7.7 NS mg/L
Iron 0.77 0.171 NS mg/L.
Magnesium 221 27.9 NS mg/L
Manganese 0.025 0.018 NS mg/L
Potassium 9 9.58 NS mg/L
Silicon 6.94 6.3 NS mg/L
Sodium 102 140 NS ma/L.
Strontium 2.05 2.4 NS mg/L
Total Hardness 285 311 NS mg/Le
Organics
TOC 3.7 3.9 NS mg/it
SDS HAAS* 58 72 NS pg/L
SDS THM’ 236 215 NS pg/l
Physical/Chemical
Temperature NS 28 28 oG
pH NS 8.1 8.1 Units
Turbidity NS 11.2 18 NTU
Silt Density Index 14.6 15.6 NS unitless

"NS « Not sampled for this parameter
2 mg/L - milligrams/liter
‘Alkalinity and total hardness results repotted as CaC03
4 «x.x » Compound not detected above laboratory detection limit presented.

5 Calculated value

& SDS HAAS - Simulated distribution system haloacetic acids (5 species)
‘SDS THM » Simulated distribution system trihalomethanes
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Table 5.3.—Source Water Characterization =

Microbial Parameters

Parameter 8/3/97 9/25/97 Units
Total Coliform 20 20 CFUA 00 ml
Fecal Coliform 4 6 CFU/1 00 ml
HPC 1,200 1,100 CFU/ml

Table 5.4.—Source Water Characterization - Panicle Counts

6/3/97 6/4/97
Panicle Size
(microns) Mean Minimum  Maximum | Mean  Minimum Maximum

2.0to0 3.0 1,257 1,126 1,345 999 917 1,126
3.0to 5.0 5,788 5,012 6,226 4,968 4,578 5,435
501tp 8.0 7,919 7,022 8,376 8,155 7,824 8,545
8.0 1p10.0 2,659 2,442 2,832 3,551 3,143 3,827
10.0 to 15.0 1,965 1,040 2,319 3,087 2,573 3,604
> 15.0 658 348 1,366 713 537 966

Total 21,063 19,466 20,983 21472 20,978 21,950

' All particles » 2.0 microns in diameter.

Comparison of results between sampling events indicates that the raw water quality is

quite consistent over a 3-month period.

5.3 Phase | Testing

5.3.1 Objectives

The objectives for Phase | were to:

Confirm the applicability of the Memcor MF system for RO pretreatment of
secondary effluent from the McAllen WWTP.

Compare the ability of ZeeWeed, a novel microfiltration technology, to
provide an RO feedwater of quality equivalent to Memcor filtrate when
processing secondary effluent from the McAllen WWTP.

5.3.2 Operations

The Memcor and ZeeWeed MF systems operating on DDE were commissioned during
the week of April 7, 1997. Field service representatives from the two manufacturers
were omsite during this period to start-up their respective systems and train CH2M
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HILL and McAllen personnel regarding operation and maintenance requirements.
Phase | operations officially commenced on April 14 and were completed for the
Memcor and ZeeWeed systems on June 18 and 16, respectively. Operation of each of
the MF systems is discussed below.

ZeeWeed. The ZeeWeed system achieved steady-state operation (concentration of
secondary effluent to 95 percent recovery in process tank) on April 11. From April 14
through June 16, the unit accumulated 1,492 operating hours out of a total of 1,493
available hours for an on-line factor of nearly 1 (100 percent). This on-line factor does
not account for the three separate periods when the unit was off-line because of a high
process pump discharge pressure condition that occurred during backpulsing when the
pilot plant operator was not present (off hours). This condition was easily rectified by
adjusting a pressure control valve and is not considered a process failure. The one hour
of unavailability was a result of the need to replace a section of tubing on the peristaltic
pump used to withdraw concentrate from the process tank (three separate events).

No chemical cleanings were conducted on the ZeeWeed MF system during Phase I. The
ZeeWeed MF unit was cleaned and prepared for Phase Il operation at the end of
Phase I. Cleaning activities were performed by a Zenon representative on June 16 and
June 17, 1997. The Zenon representative noted a significant amount of green algae in
the system and also observed that the membranes were very dirty and contained a
brown slime. The cleaning procedures that were followed are presented in appendix D.

Water fluxes were performed on the membranes prior to the cleaning operations and
between each cleaning step. The results of each water flux are presented in table 5.5.
The results indicate that the first two cleanings were only partially effective in
restoring flux to “clean” conditions and that an overnight soak was needed to fully
reverse the effects of membrane fouling.

Memcor. The Memcor system was placed into service at design conditions on April 10.
From April 14 through June 18, the Memcor unit accumulated nearly 1,459 operating
hours out of a total of 1,566 available for an on-line factor of 0.93. The unit was
removed from service by the pilot plant operator on April 24, April 29, and June 10 to
perform a series of chemical cleanings in an attempt to reverse increases in TMP
resulting from membrane fouling. Cleaning was conducted on April 24 using Memclean
EXA (proprietary blend of caustic and surfactant) followed by sequential cleaning with
citric acid and Memclean EXA on April 29. This series of cleanings was only partially
successful and on May 13, a Memtec service technician removed the unit from service
and subsequently weighed modules to determine mass of foulant accumulated, removed
fibers for off-site foulant analysis, performed two additional cleanings, and re-
programmed the cleaning cycle in the PLC. Memclean EXA was used during both
cleanings, however an overnight soak was incorporated into the first cleaning. These
cleanings were effective in reducing the TMP to near initial levels. The June 10
cleaning was conducted using Memclean EXA and it, too, was effective in reducing the
TMP to near initial levels. Table 5.6 summarizes available data for each cleaning
conducted during Phases | and II.
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Table 5.5.—Results of ZeeWeed MF System Cleaning After Phase | Operations

Filtrate flow Vacuum
After Before After
- Before - backwash backwash  backwash backwash Temperature
Activity (Lpm) : ) (=F)
{Lpm}) (inches Ho) (inches Hg)
Water flux before 12 13 15 13.5 32
cleaning
Clean water flux after 12 13 15 13.5 32
initial flushing of process
tank
Clean water flux after 10 10 11 10 30
first NaQCl cleaning
Clean water flux after 12 12 10 10 30
second NaQC] cleaning
Clean water flux after NA 15 NA 4.5 28
NaOCI overnight soaka
‘Additional measurements include: Flux at 28-C = 38.04 GFD
Flux at 25¢C » 37.30 GFD
Permeability at 25:C - 14.92 GFD/psig
Table 56.—Phase | and Il Memcor MF System Cleanings
Date Operating Time TMP  before TMP  after Cleaning  Chemical(e) Soak
(hours) Cleaning (psi) Cleaning (psi) Duration
4/25/97 325 16.0 11.9 1. Memclean EXA 1. 1.5 hours
2. Citric Acid 2. 2 hours
4/29/97 417 13.3 11.6 1. Citric Acid 1. 1.5 hours
2. Memcor EXA 2.2 hours
5/13/97 721 125 6.3 1. Memclean EXA 1. 1 hour
2. Sodium Hydroxide 2.2 hours
6/10/97 1370 19.7 11.2 Memclean EXA Not Recorded
6/24/97 1684 114 6.6 Memclean EXA 2 hours
7N7/97 2215 17.1 6.5 Memclean EXA 3 hours
8/2/97 2563 17.4 7.7 Memclean EXA 2 hours

5.3.3 Operating Conditions

ZeeWeed. Table 5.7 presents the operating conditions for the two systems, both as
planned and. as achieved during the reporting period. The ZeeWeed unit was operated
according to plan except for backpulse frequency, which was performed every 5 minutes
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instead of every 6 to 10 minutes, as planned. The change was made between Work
Plan preparation and plant commissioning following additional discussions with Zenon
technical representatives regarding the need to minimize the formation of DBPs in the
filtrate. To address this need, Zenon recommended eliminating chlorine during back
pulse and increasing the back pulse frequency to compensate for the absence of
chlorine. Cleaning frequency was undetermined because no cleanings were performed.

Table 5.7.—Planned and Actual Qperating Parameters for MF Systems

ZeeWeed Memcor

Parameter Unit Planned Actual Planned Actual
Filtrate Flow gpm 21-4.2 26+3.8 198225 152 20.3
Transmembrane Pressure psi 3-9 3-8.6 6-17 7.7 -19.7
Membrane Flux gfd’ 20-40 254.36.8 26:30 202270
Back Wash/Pulse Frequency minutes 6-12 5 15-20 20
Back Wash/Pulse Duration seconds 10 10 90 90
Back Wash/Pulse Chemical Addition not applicable chlorine none none none
Cleaning Frequency days 20-30 >48 3-5 14.1

"gfd = gallon/square foot/day

Memcor. The Memcor unit was operated at lower than planned flux during all but the
initial 200 hours of Phase | operation. Flux was reduced after this period in response to
rapid membrane fouling and at the recommendation of the manufacturer. (See further
description of fouling in section 5.3.4.1, below.)

The Memcor unit achieved a greater than planned interval between cleanings during
Phase 1. Other operating parameters were as planned.

5.3.4 Phase | Testing Results

The following sections present the testing results for the Memcor and ZeeWeed MF
systems during Phase I. Results for MF system operating parameters, feed and filtrate
turbidity, and filtrate SDI are presented graphically and discussed in the following
sections. All other water quality data are shown in table 5.8 as mean, minimum, and
maximum values based on all data collected during this phase. Turbidity and SDI data
are also presented in this manner in table 5.8.

41



Table 5.8 —Phase | Microfiltration Water Quality Parameter Resufts

_ :meor and ZeeWeed MF Systems - Phase
g. of Samples Feedwater deWeedMFFlltrate Memcor MF Filtrate

Parameter “eed Filtratt | Mean  Min Max Mean Min Max Mean Mi” Max
TDS (mgl) 5 4-6 1,191 964 1,407 | 1.216 975 1,410 | 1,211 977 1,411
Conductivity  {ws/cm) 63 63 1,970 1.520 2,500 2.027 1,575 2,625 2,002 1560 2,410
TOoC {mgiL} 3 6 7.6 6.9 6.4 7.4 6.7 6.1 7.5 6.9 6.1
Color (color units) 3 5 1017 2.5 23 7.6 0.0 15.0 7.0 0.0 17.0
UV Absorbance @ 8 12-1: | 0.117 0.106  0.147 | 0.120  0.106 0.142 | 0.117  0.101  0.139
254 (1/em)
SDS THM (ug/L) 1 1 333.7 333.7 333.7 | 2694  269.4 269.4 | 3244  324.4 324.4
SDS HAA (ug/L) 1 1 127.4 1274 1274 | 1270 1270 127.0 130.6  130.6  130.6
pH (uglh) 63 63 7.06  6.67 741 6.07 6.97 6.36 7.13 6.66  6.16
Turbidity {NTU) 65 63 2.94 1.00 26.0 0.13 0.03 0.57 0.13 0.03 0.53
SDI 0 41-4% NS NS NS 2.66 0.13 6.10 2.46 0.40  7.60
HPC {CFU/ml) 7 3-7 | 4682 676 16,100 | 3.216 400 13.000 | 1.655 264 2,600
Total Coliform 7 37 17 3 31 8 1 16 ND ND ND
(CFU/100 mi})
Fecal Coliform 7 57 23 2 50 14 1 44 ND ND ND
(GFU/100 mb)

'When the number of samples varied for Memcor and ZeeWeed filtrate due to reasons such as equipment downtime,
a range is presented.

5.3.4.7 Operating and RO Feedwater Quality Parameters

Filtrate Flow and Membrane Flux. Figures 5.1 and 5.2 present the filtrate flow and
membrane flux for the Memcor and ZeeWeed MF systems, respectively.

Memtec personnel directed system operators to reduce the Memcor filtrate flow from
target levels after 190 hours of operation in an attempt to reduce the rate of membrane
fouling. The rapid fouling was attributed to inefficient sweeping of solids out of the
membrane module during backwashing. The cause of the inefficiency was attributed to
a clogged wye strainer on the suction side of the feed pump that restricted flow to the
modules during the sweep portion of the backwash. Wye strainer clogging resulted
when a strainer basket having openings of one-eighth inch was inadvertently used
instead of the correct 500-pm basket during the first 2 days of operation. This mistake
allowed larger particles to pass through the pre-screen. The clogged suction strainer
condition was recognized and rectified. Filtrate flow and flux were increased back to
target levels at approximately 1,125 operating hours following the field visit by
Memtec's technician and successful cleaning of the membranes.
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figure 5.1
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ZeeWeed ynit filtrate flow and membrane flux were stable and effectively maintained
at target levels during the first 1,400 hours of Phase I, although the parameters began
a sharp decrease at that point that continued for the remainder of Phase I. The
decrease occurred when the filtrate vacuum reached its maximum value and additional
TMP could not be attained, resulting in a drop in filtrate flow as the membranes
continued to foul.

Transmembrane Pressure. Figure 5.3 presents the TMP values for the Memcor and
ZeeWeed MF systems during Phase | as a function of operating time. The following can
be concluded from an examination of the figure:

Initial TMP for the ZeeWeed MT' system is approximately 3 psi (0.2 bar)
compared to approximately 5 psi (0.33 bar) for the Memcor MF system.
Initial TMP would be even greater for Memcor if the unit were operated at
the higher flux used with ZeeWeed. These results indicate that the ZeeWeed
membrane has a higher permeability (lower resistance to water flow) than
the Memcor membrane.

The rate of fouling of the Memcor membrane is significantly greater than for
the ZeeWeed membrane even after the backwashing difficulties with Memcor
MF system were rectified. The rate of TMP increase for Memcor during the
period following the field technician’s visit and related cleaning (best
performance period) was 0.24 psi/day (1.68 kPa/day) versus 1.46 psi/day
(102 kPa/day) for the entire operating period of ZeeWeed operation.

The lower ZeeWeed fouling rate suggests the combination of continuous mechanical
agitation and periodic hydraulic back flushing are more effective for controlling build-
up of material on the membrane surface than the method of intermittent backwashing
with air and feedwater method used with Memcor. A second factor may be differences
in the surface characteristics of the two membrane materials (Memcor membrane is
polypropylene; ZeeWeed membrane is proprietary and its material is not known).

As described previously, membrane cleanings conducted with Memcor in April were
largely ineffective in reducing fouling. This is clearly illustrated in figure 5.3, where
TMP was reduced only to between 10 and 12 psi (0.7 bar and 0.8 bar) after cleaning. In
contrast, the more effective cleanings conducted on May 13 (after 721 hours of
operation) reduced TMP to 8 psi (0.5 bar), much closer to the initial TMP of 5 psi

(0.3 bar). The June 10 standard cleaning (after 1,370 hours of operation) reduced TMP
to only 10 psi, again indicating that longer soak times, separate cleaning with citric
acid, or both are required to achieve optimal results.

Feedwater Recovery. Figure 5.4 presents feedwater recovery data for the Memcor and
ZeeWeed MF units during Phase 1. Feedwater recovery achieved by the Memcor MF
system was between 89 and 90 percent compared to greater than 96 percent for the
ZeeWeed MF system during most of the test period. Expressed differently, ZeeWeed
produced less than 50 percent of the waste flow generated by Memcor. In general,
higher recovery is beneficial because it results in a greater availability of high quality
water for reuse and potentially lower costs associated with conveyance and treatment
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Figure 5.3
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of the waste stream. ZeeWeed recovery decreased to approximately 94 percent after
1,350 hours of operation as filtrate flow rate decreased due to high TMP (vacuum).

Turbidity and SDI. The mean filtrate turbidity and SDI values presented in table 5.8
are well below the RO manufacturer's criteria of 0.2 NTU for turbidity and 3.0 for SDI,
and are consistent with results obtained from other water reuse studies employing
these technologies (Leslie, 1996). Such a result indirectly demonstrates that both
ZeeWeed and. Memcor are capable of producing an effluent that can be efficiently
processed by RO.

Turbidity values for the MF system feedwater (DDE) and filtrates are presented in
figures 5.5 and 5.6, respectively. The data in figure 5.5 illustrate that, for the most
part, DDE turbidity is consistently less than 5 NTU. For an unfiltered secondary
effluent, this level of turbidity is typical, if not slightly low. On three occasions, DDE
turbidity spiked to above 10 NTU.

Manufacturers of the spiral-wound RO modules used for IPR recommend a maximum of
0.2 NTU feedwater turbidity to minimize RO membrane fouling and cleaning

frequency. For the most part, Memcor and ZeeWeed filtrate turbidity was below this
criterion, although spikes up to 1 NTU were observed. There is no clear explanation for
this variability. Figure 5.6 does not indicate any trends in filtrate turbidity for either
MF system during Phase 1.

Phase | SDI results for the filtrate from each MF system are presented in figure 5.7. To
better show trending, a moving average of the SDI values for each MF system is
presented in figure 5.8. For the same reasons described for turbidity, RO
manufacturers recommend that SDI for RO feedwater be less than or equal to 3.
Although the results have significant variability (see table 5.8), nearly all values are
less than 3 until the latter part of the test period. Figure 5.7 shows a slightly
increasing trend in SDI values after 800 hours of operation. The increase was caused
by the growth of algae in the translucent tubing used to sample filtrate from both units
as well as in the translucent filtrate tubing and back flush tank used on the ZeeWeed
tank. The manufacturer provided translucent tubing with the equipment. Algae
growth continued unabated in these locations through the end of Phase 1 and into the
beginning of Phase Il. It was rectified on June 29.

The author did not have previous experience with algal growth in wastewater reuse
studies. Consequently, it was not recognized at the start of the study that the tubing
would be problematic. The use of chlorinated water during ZeeWeed backwash would
be expected to control this growth.

Particle Counts. No particle count data were collected during Phase 1.

Quantitative conclusions comparing ZeeWeed and Memcor MF operating and RO
feedwater quality parameters are presented in Section 1.5.2.
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Figure 5.5
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Figure 5.7
Filtrate SDI
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5.3.4.2 Other Water Quality Parameters

Results for the following water quality parameters on the feedwater and MF system
filtrates were presented in table 5.8 as mean, maximum, and minimum values:

Physical/chemical: TDS, conductivity, pH

Organics: Total Organic Carbon (TOC), color, ultraviolet absorbance at

253.7 nanometers (UVA-254)

Microbiological: Total and fecal coliforms, heterotrophic plate counts (HPCs)

The following conclusions can be drawn from an examination of the results:

1.

Neither MF process reduces either the dissolved inorganic or organic content
of the secondary effluent as measured by TDS and conductivity. This was the
expected outcome as the pore size of the MF membranes is much larger than
the dissolved ions and organic compounds present in the effluent.

The small reduction in apparent color provided by the two MF processes is
most likely attributed to color generated from suspended matter that is
filtered out during treatment. No true (i.e., dissolved) color removal would be
expected.

It cannot be determined if the 15 percent difference in simulated distribution
system (SDS) THM between the ZeeWeed filtrate and MF feedwater is
significant. Only one sample was analyzed for the filtrates and thus no
statistical analysis can be made regarding any apparent differences. No
difference was observed between these two sources for either SDS HAA or
UVA-254, which,along with SDS THM, are indirect measures of the amount
of DBP precursor material.

During treatment with ZeeWeed, pH increases. The increase most likely
results from the stripping of carbon dioxide from the secondary effluent by
the aeration in the process tank.

ZeeWeed filtrate has consistently shown positive levels of both fecal and total
coliforms whereas neither has been detected in the Memtec filtrate. Aerobic
and facultative bacteria (as measured by the heterotrophic plate count
method) are present in both filtrates; however, levels are greater in the
ZeeWeed filtrate.
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6.  Control of suspended solids and algae is critical to successful performance
and monitoring of the water treatment system.

The difference in nominal pore size between the Memcor membrane (0.2 pm) and
ZeeWeed membrane (0.1 um) is not significant relative to the removal of the dissolved
species or coliforms. The former are orders of magnitude smaller than this pore size
range, while the latter can be effectively retained by a 0.45-um membrane filter.

Regarding conclusion (5), the ongoing presence of coliforms in the ZeeWeed filtrate is
surprising, given that intact ZeeWeed membranes have pores too small to pass these
and other bacteria. Two causes for this result can be hypothesized: (1) bacteria are
“leaking” into the filtrate caused by one or more damaged fibers or seals in the module
potted regions, or (2) there are significant dead legs in the filtrate piping that are
allowing bacteria introduced through contamination of the piping to be proliferating.
Integrity testing of the membrane module was conducted by Zenon at their factory prior
to unit shipment so any leakage may have been caused by shipping or operation.

5.4 Phase Il Testing

Phase Il officially commenced with the beginning of operation of the ZeeWeed system
on screened, de-gritted wastewater on June 19, 1997. Phase Il testing continued
through August 15, 1997.

As stated previously, during Phase IlI, the Memcor MF system continued to operate on
DDE. However, for Phase Il, the raw water supply piping to the ZeeWeed system was
reconfigured to provide screened, de-gritted wastewater as the feedwater. The ZeeWeed
system had two process functions for treating this source:

Biologically treat the screened, de-gritted wastewater to produce a
“secondary effluent” meeting or exceeding the quality requirements of the
City of McAllen (ZenoGem process). These requirements include producing
an effluent that meets all the requirements of the City’s NPDES permit for
surface discharge.

From the perspective of RO feedwater, microfilter the “secondary effluent” to

a quality equivalent to that produced by the Memcor and ZeeWeed MF
systems treating secondary effluent (Phase I).
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The objectives for Phase 11 were:

Evaluate the ability of ZeeWeed MF, when used in conjunction with the
ZenoGem process, to directly treat screened, de-gritted wastewater to a
quality suitable for direct processing by RO, and compare ZenoGem filtrate
quality to that of ZeeWeed and Memcor MF treated secondary effluent.

Compare the operating characteristics of the ZeeWeed MF when used:
1. To directly treat secondary effluent

2. In conjunction with the ZenoGem process to treat screened, de-gritted
wastewater.

Compare the wastewater treatment efficiency of the ZenoGem process to that of
extended aeration as performed at the McAllen WWTP by measuring the removal of
CBOD,, TSS, and ammonia nitrogen.

The results from Phase I, including a comparison of the Phase | and Phase Il results of
the Memcor MF system and discussion of the results of the ZenoGem process, are
presented in the following sections.

5.4.1 Memcor MF System Phase Il Testing and Operations

Based on the lack of removal of dissolved constituents from the DDE by Memcor, it was
decided that there was no real value to continue monitoring dissolved constituents in
the Memcor feedwater during Phase I. Consequently, the following water quality
parameters were measured only in the MF filtrate and not in the feedwater during this
phase:

TDS

Conductivity

pH

Color

UVA absorbance @ 254 nm

This section presents the results obtained during Phase Il testing and compares

Phase | operations of the Memcor MF system to Phase Il operations. (It should be noted
that the designations of Phase | and Phase Il relative to the Memcor system operation
are somewhat arbitrarybecause no real changes in feedwater source nor operation,
other than flux changes, were instituted between phases.)
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5.4.1.1 Operations

During Phase Il, the Memcor MF system accumulated 1,297 hours of operation out of a
possible 1,350 hours for an on-line factor of 0.96. The on-line factor is considerably
higher for this phase because of the correction of operational issues in the beginning of

Phase | that caused several downtimes.

During Phase Il (June 24, July 17, and August 2), the system was removed from service
by the pilot plant operator to reverse increases in TMP. TMP increased because solids
from the modules fouled the membrane. The membrane was cleaned with Memclean
EXA cleaning solution. As presented previously in table 5.6, the cleanings, which
incorporated longer soak times, were effective in reducing TMP

At the end of Phase Il, the Memcor MF unit was cleaned by McAllen WWTP personnel
according to Memtec's requirements. The procedure followed is provided in appendix D.

5.4.1.2 Operating Conditions
Table 5.9 presents the Memcor operating criteria established for the Memcor MF

system in the Research Work Plan and the values achieved for each phase of testing as
well as for the combination of both phases.

Table 5.9.—Memcor Planned and Actual Operating Criteria Phase | and Phase || Operations

Actual
Combined Phase |
Parameter Unit Planned Phases | and I only Phase Il only
Membrane Flux gfd’ 26-30 20.2 - 27.0 20.2=27.0 23.8.26.6
Filtrate Flow gpm 19.8 - 22.5 15.2 -20.3 15.2-20.3 17.9-20.0
Transmembrane Pressure psi 6-17 7.7+19.7 771 9.7 27170
Back Wash/Pulse Frequency minutes 15-20 20 20 20
Back Wash/Pulse Duration seconds 90 90 90 90
Back Wash/Pulse Chemical NAZ none none none none
Addition
Cleaning Frequency days 3-5 15 14.2 15.8

' gfd- gallons/square foot/day
? Not applicable
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During both phases, the Memcor system operated at a lower than planned flux,
although the flux was more consistent during Phase Il. The cleaning intervals during
Phase | were slightly shorter than during Phase Il because of the unanticipated
membrane fouling problems discussed previously.

For the combined testing period, the Memcor system operated at lower than planned
flux but achieved a greater than planned interval-between-cleaning during the study.
Additionally, the TMP had wider variations than planned because the manufacturer
directed TMP be increased to maximum to compensate for a higher rate of fouling
during Phase I. The lower-than-manned flux operation reflects the fouling problems
experienced during Phase |.

5.4.2 Memcor MF System Phase | and Phase Il Results

The operating and RO feedwater quality 1parameters for the Memcor MF system during
Phase | and Phase Il are discussed in the following sections.

5.421 Operating and RO Feedwater Quality Parameters-Memcor Phases |
and Il

Filtrate Flow and Membrane Flux. Filtrate flow and membrane flux for the Memcor
unit for Phases | and Il are presented in figure 5.9. Phase Il began at approximately
1,567 hours of operation. During the initial portion of Phase Il, membrane flux was
controlled at approximately 24 gfd (40.8 L/m*hr) as established during the latter part
of Phase I. At approximately 2,000 hours of operation, flux was increased to 26.6 gfd
(45.2 L/m*hr) to determine the effect of a higher solids loading on the rate of TMP
increase and frequency of chemical cleanings. (The impacts of this change are
discussed in the following section.)

The flux rate attained during Phase Il is quite representative of the design flux rate
determined for the Memcor process at other locations where the technology is being
employed for RO pretreatment of secondary effluent (see table 5.10).

Transmembrane Pressure. Figure 5.10 presents the TMP for the Memcor MF system
during Phases | and Il. The plot shows that chemical cleanings implemented during
Phase Il were very effective for removing accumulated solids and restoring TMP to the
target level of 7 to 8 psi (0.46 to 0.53 bar). It appears that the cleaning regime used
during Phase Il was capable of removing additional solids with each successful cleaning
as evidenced by a slightly lower TMP after each cleaning.
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Figure 5.9
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Table 5.10.-—Comparison of Memcor Performance at McAllen with Performance at

Other Sites
Location Flux (gfd) Recovery (%)
McAllen 27 91
West Basin, California 27 91
Livermore, California 24 90
San Diego, California 28 92
WF-21, California 23 90

The best method of examining the impact of flux on membrane fouling rate is by
calculating the rate of change in TMP with operating time. As shown in table 5.11, the
average rate of TMP change for the three operating periods at 26.6 gfd (45.2 L/m*hr)
was 0.64 psi/day (4.47 kPa/day). This compares to an average rate of 0.31 psi/day

(2.13 kPa/day) for operation at 24 gfd (40.8 L/m*hr). This difference indicates that the
Memcor process is quite sensitive to fouling in this flux range in that an 11 percent
increase in flux resulted in a doubling of the fouling rate. If one were to assume each
filtration cycle starts and ends at equivalent TMP values, operating at 26.6 gfd

(45.2 L/m>Mhr) should produce a 50 percent shorter filtration cycle. Operating intervals
between cleanings shown in figure 5.10 do not reflect this difference clearly because
cleanings at the lower flux were performed prior to terminal TMP (17 to 18 psi, or 1.1 to
1.2 bar).

Table 5.11 .-Membrane Flux Rate and Associated Rate of TMP Change
Operating Rate of TMP Average Rate

Flux Interval increase of TMP
(gfd) (hours) (psi/day) Increase Comment
(psi/day)

25.63 14.3 0.76 0.76

22.33 3.2 0.84

21.70 12.2 0.12

22.04 15.0 0.18 0.38 No cleaning; average over previous 3
operating intervals (flux = 21.7 = 22.33)

23.97 12.0 0.73 Flux increased

23.96 13.0 0.00

23.97 14.7 0.19 0.31 No cleaning: average over previous three
operating intervals (flux = 23.97)

26.63 7.8 0.66 Flux increased

26.63 15.7 0.54

26.63 12.0 0.73 0.64 Average over previous three operating

intervals (flux = 26.63)
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Feedwater Recovery. Figure 5.11 presents feedwater recovery data for the Memcor MF

system for Phases | and Il. Recovery for the Memcor MF system during Phase | varied
from a minimum of about 88 percent to a high of approximately 90 percent. However,

during Phase Il, feedwater recovery was consistently at 90 percent until the filtrate
flow was increased to 20 gpm (1.26 L/s), at which time the recovery rose to
approximately 91 percent.

The increase in recovery at higher flux reflects a greater volume of filtrate produced per
volume of backwash water generated. (Backwash frequency and volume were not
changed during testing). In other words, recovery increases in proportion to flux given a
constant backwash interval.

Turbidity and SDI. Combined Phase | and Phase Il turbidity results for the Memcor
system feedwater and filtrate are presented in figures 5.12 and 5.13, respectively.
Filtrate SDI values for both phases are shown graphically in figure 5.14. Minimum,
maximum, and average (mean) values for these parameters are presented in table 5.12.
Turbidity and SDI results shown in table 5.12 represent combined data for both phases
of testing. No turbidity values were collected between July 18 and August 4 because of
a malfunction of the McAllen WWTP turbidimeter. Turbidity values reported for the
period beginning August 5 through the end of testing were measured using a Hach
2100N portable turbidimeter provided by CH2M HILL.

Filtrate turbidity values from June 5 to June 29 are considered unrepresentative. Algae
growth in the clear filtrate sampling tubing caused sample contamination during this
period. The clear tubing was replaced with opaque tubing on June 29.

Feedwater turbidity during Phase Il was similar to Phase | turbidity. Phase | and Il
mean turbidity levels were 0.12 and 0.05 NTU, respectively. Filtrate levels during
Phase Il were much less variable, reflecting the elimination of algal contamination from
the filtrate sample line. Mean filtrate turbidity for Phase Il was 0.05 NTU compared
with 0.12 NTU for Phase | and was significantly less than the RO feedwater criterion of
0.2 NTU. It cannot be determined if algae growth prior to June 5 contributed to the
increased variability in the turbidity data during Phase I.

Figure 5.14 presents the SDI values for the Memcor MF system during Phase | and
Phase IlI. It is clear from figure 5.14 that algae growth in the filtrate sample line
contributed to high SDI values. SDI filter pads from this period are greenish, whereas a
light yellow hue is typical. Excluding data from the June 5 to 29 period, mean SDI
values for Phase | and Il were similar (2.02 versus 1.72). For the relevant period, nearly
all results are lower than the RO feedwater criterion of 3.0.
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Figure 5.13
Filtrate Turbidity
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Table 5.12.—Results for Primary and Secondary Water Quality Parameters

Feedwater a| Filtrate Quali for Memcor System Phas and Phase I
lo. of Sample! Memcor Feedwater’ Memcor Filtrate’
Parameter Feed Filtrate | Mean Minimum Maximur | Mean Minimu Maximu
m m
TDS (mg/l) 5 11 1,191 984 1,407 1,139 977 1,411
Conductivity (ps/cm}) 63 242° | 1,970 1,520 2,500 1,789 755 2,410
TOC (mg/L) 3 15 7.8 6.9 8.4 6.9 5.3 8.1
Color (color units) 3 14 10.17  2.50 23.0 9.6 ND**  20.0
UV Absorbance @ 254 8 30 0.12 0.11 0.15 0.11 0.09 0.14
(I/cm)
SDS THM {ug/L) 2 2 3254 3174 3337 | 317.4 3103 324.4
SDS HAA (ug/L) 2 2 123.4 1194 1274 | 1295 1283 130.6
pH 63 121 7.06 6.87 7.41 7.09 6.86 8.16
Turbidity (NTU) 103 206° | 2.40 0.90 26.0 0.10 0.03 0.53
TS8S (mg/L) 20 18 2.6 0.8 8 0.3 0.2 1.0
SDI 0 a2 NS* NS NS 211 0.40 7.60
HPC (CFU/mi) 13 10 6,490 576 19,900 3,516 264 12,000
Total Coliform (CFU/00 13 10 22 3 50 5 ND 15
ml)
Fecal Coliform (CFU/M100 13 10 23 2 59 ND ND ND
ml)

" Phase | only for TDS, conductivity, pH, TOC, and color
? Phases | and Il combined.

§ ND - Not Detected.

4 NS « Not Sampled.

% Includes moming and afternoon samples. Average daily results were reported in spreadsheets.

5.4.2.2 Other Wafer Qualify Parameters

Additional testing results for other water quality parameters monitored for the Memcor
system were presented in table 5.12 as mean, minimum, and maximum values. Table
5.12 contains combined Phase | and Il results for the effluent from the Memcor MF
system as well as the feedwater to the systems during Phase | and Phase II.

As described for Phase I, the Memcor system had little or no effect on the following dis-
solved constituents in the DDE: TDS, conductivity, UV absorbance at 254 nm, DBPs,
and pH. On the average, Memcor reduced TOC by 10 percent, most likely removing the
particulate portion of the organic carbon. Filtrate TSS levels were consistently lower
than 1 NTU. As observed during Phase I, no fecal coliforms were detected in the
filtrate. Total coliforms were detected on two occasions at 1 and 15 CFU/ml, however
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there was no trend in these results to indicate whether the coliforms passed the
membrane or were a result of sample contamination. Pressure hold testing conducted
with the Memcor system during this period showed no indication of membrane or
module seal leakage. Taken together, these results are consistent with performance
anticipated for a microfiltration process having a nominal membrane pore size of (.2
microns in diameter.

5.4.3 ZenoGem Process Testing and Operations

Operating characteristics of the ZenoGem process that were monitored during Phase |l
include characteristics that were determined by monitoring feed and filtrate water, e.g.,
biological operating parameters and effluent water quality.

5.4.3.1 Commissioning and Operations

ZeeWeed unit commissioning was performed by the Zenon field technician on June 17
and 18, 1997. Commissioning included first seeding the process tank with return
activated sludge from one of the WWTP clarifiers and then concentrating this material
to approximately 12,000 mg/L mixed liquor suspended solids (MILSS) concentration.
The unit began operation on screened, degritted wastewater with a filtrate flow of 7.5
Lpm and a vacuum of 3 inches of Hg to begin Phase Il operation.

Official ZenoGem operation on screened, de-gritted wastewater commenced on June 19,
1997. From June 19 through August 14, the system accumulated 1,373 operating hours
with no down time for an on-line factor of 1 (100 percent). No chemical cleanings were
needed nor performed during this 9-week period.

At the end of Phase Il, the ZeeWeed MF module was cleaned by McAllen WWTP
personnel according to the procedure provided by Zenon. A description of the procedure
is presented in appendix D.

Results of Post-Phase Il Chemical Cleanings

The procedure described in appendix C includes performing flux tests with clean (tap)
water prior to and following each chemical cleaning to determine cleaning efficiency.
The results of the flux tests, shown in table 5.13, show that a sequential cleaning, first
with chlorine followed by acid, was needed to restore filtrate flow to levels observed
prior to Phase Il operation.
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Table 5.13.—Results of Final ZeeWeed Cleaning

Activity Filtrate Flow Vacuum Temperature
{gpm) (inches Hg) {=F)
Water flux before cleaning 1.75 10 83
Clean water flux after first NaOCI cleaning 4.4 10 88
Clean water flux during HCI cleaning 5.50 10 89
Clean water flux after second NaQOCI 4.50 10 85

cleaning

5.4.3.2 ZenoGem Process MF Operating Conditions

Table 5.14 presents the operating criteria that were established for the ZeeWeed MF
portion of the ZenoGem process. Table 5.14 also presents the values that were achieved
for these criteria during Phase Il. Plots of MF filtrate flow, flux, TMP, and recovery, all

as a function of operating time, are presented in this subsection.

Performance of the ZeeWeed MF module conformed to planned levels for the above
criteria, with some exceptions, as discussed below:

Filtrate Flow and Membrane Flux - Target flow and flux for ZeeWeed module operation
during Phase 11 were reduced to 2 gpm (0.13 L/s) and 20 gfd (34.0 L/m%hr) respectively,
based on the high solids levels present in the bioreactor. These levels were maintained

more than 90 percent of the time. Excursions were caused by a vacuum pressure switch

on the filtrate header.

Table 5.14.—Planned and Actual Operating Criteria « ZenoGem Phase |l

ZeeWeed MF

Parameter’ Unit Planned Actual
Filtrate Flow gpm 21442 1.6-3.2
Transmembrane Pressure psi 3-9 1.5-5.2
Membrane Flux gfd? 20-40 15.2 -30.4
Back Wash/Pulse Frequency minutes 6-12 10-20
Back Wash/Pulse Duration seconds 10 10-20
Back Wash/Pulse Chemical Addition NA® chlorine none
Cleaning Frequency days 20-30 >45

1 TMP and cleaning frequency are dependent variables; the remainder are control

variables
2 gfd = gallons/square foot/day
3 Not applicable
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Filtrate Flow and Membrane Flux. Plots of filtrate flow and membrane flux as a
function of operating time for both phases of ZeeWeed operation are presented in
figures 5.15 and 5.16. The filtrate flow and membrane flux were fairly stable during
each phase of operation. However, the flow and flux did begin to decrease at the end of
Phase Il. Additionally, flow and flux were approximately 1.4 times higher during
Phase 1.

Transmembrane Pressure. TMP for the ZeeWeed MF module during each phase of
operation is presented in figure 5.17. The rate of TMP increase over time was
significantly lower during Phase II. Average rate of increase was 0.068 psi/day (0.47
kPa/day) for Phase | versus 0.056 psi/day (0.39 kPa/day) for Phase Il. These results
indicate a lower rate of membrane fouling when filtering the high concentration of
biological solids (>10,000 mg/L} versus filtration of low solids (<10 mg/L) present in the
DDE. The lower rate may be the result of either or both of the following:

A lower rate of solids loading at the surface of the membrane (lower flux)

A greater degree of mechanical cleaning of the membrane surface provided
by the higher solids level.

Recovery. Figure 5.18 presents feedwater recovery for the ZeeWeed MF system during
each phase of testing. The higher recovery achieved during Phase Il (>99 percent) was a
direct outcome of maintaining the desired solids retention time necessary for biolegical
treatment (See section 5.4.4.1 for a discussion of SRT.) Phase Il recovery was
approximately 2 to 4 percent higher than that observed during Phase I. Additionally,
Phase Il recovery was very consistent, while Phase | recoveries were more variable and
began a sharp decrease toward the end of Phase | testing.

Turbidity and SDI. Figures 5.19 and 5.20 present filtrate turbidity and SDI,
respectively, for both phases of testing. Turbidity was higher during Phase I, with an
average of 0.18 NTU versus 0.13 NTU for Phase I. Although the average turbidity
values were below the recommended value of 0.2 NTU, some values were above 0.2
NTU in each phase. Phase | SDI values were much lower than those obtained during
Phase Il. Average SDI during Phase | was 1.92 compared to 5.02 for Phase II.

TMP « The ZeeWeed MF module had an initial TMP of 1.5 psi (0.1 bar) during Phase Il
compared to an anticipated minimum of 3 psi (0.2 bar). The lower initial TMP directly
reflects lower resistance of the membrane to water flow at the lower flux used during
Phase Il (Phase | was operated at 33 gfd [56.0 L/m*hr] average flux).

Back Pulse Characteristics (frequency, duration, and chemical use) - Following
discussions with Zenon, operating values were established in the research work plan.
These values were later modified. As described for Phase I, the changes reflect the
approach of not chlorinating the back pulse fluid to minimize DBP formation and com-
pensating for the absence of a disinfectant by increasing duration of backpulse flow.
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Figure 5.15
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Figure 5.17
Transmembrane Pressure
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Figure 5.19
Filtrate Turbidity
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5.4.3.3 ZenoGem Process Biological Treatment Operating Conditions

Operating criteria established for the biological treatment portion of the ZenoGem
process, along with the values that were achieved during the reporting period, are
presented in table 5.15.

Table 5.15.—Planned and Actual Biological Treatment Operating Criteria
ZenoGem Process » Phase I

Parameter Unit Planned Actual
MLVSS mg/l 10,000 8,900 » 14,033
Dissolved Oxygen mg/L >2 0.5 .4.60
Hydraulic Retention Time days 24 292 .5.84

The target MLVSS concentration was 10,000 mg/L. The average MLVSS was 11,400
mg/L. The high degree of variability in MLVSS levels reflects the imprecision of
controlling this parameter through the daily measurement of MLSS levels and adjusted
sludge blowdown volume based on a single MLSS result. Target HRT was 2 to 4 hours.
The actual operating range was 2.9 to 5.8 hours. The HRT was controlled at 2.9 hours
for all but the last 10 days of operation when it was increased to improve nitrification
efficiency.

5.4.4 Comparison of ZenoGem and McAllen WWTP Performance

The wastewater treatment performance of the ZenoGem system and McAllen WWTP
No. 2 was compared to assess relative efficiency of the two processes. The WWTP
employs extended aeration using surface aerators. As is typical for most conventional
design wastewater plants, activated sludge is removed from the aeration basin and a
portion is recycled back to the aeration basin as return activated sludge (RAS) to
maintain the desired level of biological solids (MLVSS). The remainder is wasted from
the system (waste activated sludge or WAS) to sludge drying beds. Operating
characteristics and related water quality parameters for ZenoGem and WWTP are
presented and discussed in the following sections.

5.4.4.1 Biological Treatment Operating Characteristics

Table 5.16 presents biological treatment operating characteristics for both processes.
Data from the McAllen WWTP was obtained from the plant sludge control logs for the
east aeration basin during the Phase Il testing period.
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Table 5.1 &--Biological Treatment Operating Characteristics
ZenoGem Process and City of McAllen WWTP

ZenoGem Bioreactor WWTP East Aeration Basin

Parameter Mean Min Max Mean Min Max

Dissolved Oxygen {mg/L) 2.62 0.50 4.60 2.65 1.40 4.00

MLSS {mg/L) 15,119 12,300 19,400 3241 2620 4000
MLVSS (mg/L) 11,022 8,900 14,033 2333 1840 2980
Hydraulic Retention Time (hr) 3.61 2.92 5.84 29.8 23.0 37.0
Solids Retention Time (days) 16.4 10.3 26.4 12.4 5.00 23.0
Oxygen Uptake Rate {mg/L-hr) 36.9 7.80 89.4 NAa NA NA
Sludge Yield {(g/g) 0.74 NC® NC 0.73 NC NC

a NA - Information not available. b NC - Not calculated

Hydraulic and Solids Retention Time. Figures 521 and 522 present the hydraulic and
solids retention time, respectively, for the ZenoGem bioreactor and the McAllen WWTP
during Phase Il. The data in figure 18 indicate that the ZenoGem process was
consistently operated at much lower HRT than the WWTP. The average HRT for the
ZenoGem process was 3.6 hours compared with 30 hrs for the aeration basins. The
ZenoGem process can operate at the much shorter HRT because the greater
concentration of microorganisms assimilate and reduce the BOD of the wastewater at a
much more rapid rate. SRT levels in the two processes were comparable. The average
SRT of 13 hours for the WWTP is at the low range of values representative for extended
aeration plants (15 to 30 days). The ZenoGem process has the capability to be operated
with longer SRT than conventional wastewater processes because it is not limited by
sludge bulking that typically occurs at very long detention times.

Mixed Liquor Suspended and Volatile Suspended Solids. The McAllen WWTP and
the ZenoGem system use the suspended growth process (activated sludge) to achieve
biological treatment. Removal of carbonaceous organic matter in a suspended growth
process depends directly on the concentration of bacteria present in the mixed liquor
(activated sludge). Bacterial levels can be estimated by measuring the concentration of
either the MLVSS or MISS in the treatment reactor. The latter is more practical for
maintaining proper bacterial levels because it is an easier and more rapid method.
MLVSS is a more accurate measure of bacterial content because it excludes the inert
fraction of the suspended solids; however, it requires an additional drying and weighing
step, which adds time and effort. MLVSS levels can be estimated from MLSS
measurements. A ratio of 0.7 to 0.9 for MLVSS to MISS is typical.

MLSS and MLVSS levels measured in the ZenoGem bioreactor tank and the WWTP
east aeration basin are shown in figures 5.23 and 5.24, respectively, as a function of
calendar date during Phase IlI. It is clear from the figures that, as designed, bacterial
levels were maintained at significantly higher levels in the ZenoGem process than in
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Figure 5.21
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Figure 5.23
Mixed Liguor Suspended Solids (MLSS)
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the WWTP. Average MLVSS concentration for ZenoGem was 11,000 mg/l. compared to
2,300 mg/L. for the WWTP, or a factor of 4.8 higher for ZenoGem. The most common
range of MLVSS values for conventional air activated sludge systems is 2,000 to 2,500
mg/L. (Water Environment Federation, 1991). Although air based conventional syntems
can operate at somewhat higher MLVSS levels (up to 3,000 mg/L in practice), sludge
settleability decreases as levels decrease. Settleability is not an issue for the ZenoGem
process because separation does not depend on gravity but rather on the ZeeWeed
membrane.

The significance of the greater MLVSS levels is that the ability to remove CBOD; is
directly proportional to bacterial density in the activated sludge tank (or bioreactor). By
maintaining higher MLVSS concentrations, the ZenoGem process can attain
comparable reduction in BOD, at a much lower hydraulic detention time for the
bacterial cells (mean cell residence time). This is clearly illustrated in table 5.16, where
the average HRT for ZenoGem is 3.61 hours versus 29.8 hours for the WWTP. In other
words, the same degree of treatment can be accomplished in roughly one-tenth of the
time or volume needed by the extended aeration process used at McAllen. Assuming
similar depths for an aeration basin and ZenoGem bioreactor, the tankage area of the
ZenoGem process would require only 10 percent of the land area required for the
extended aeration basins.

The ratio of MLVSS to MLSS for ZenoGem and the WWTP was 0.73 and 0.72,
respectively. This is at the lower end of the typical range and reflects the lack of inert
settling in primary treatment, which was not employed with either process evaluated.

Dissolved Oxygen. Proper dissolved oxygen (DO) levels must be maintained in the
activated sludge process to enable efficient degradation of both carbonaceous organic
matter and organic nitrogen. Generally, DO levels in the activated sludge process
should be maintained around 2.0 mg/L. or greater to ensure that sufficient oxygen is
present to achieve effective BOD5 removal and nitrification (Water Environment
Federation, 1990). Lower levels will impede nitrification.

DO levels, as measured in the two treatment systems during Phase I, are presented in
figure 5.25. DO levels in the aeration basin were generally maintained between 1.5 and
3.5 mg/L, where both carbonaceous and nitrogenous BOD removal was desired and
achieved. For ZenoGem, DO levels were typically greater than 2 mg/L except during the
initial period of operation (from June through July 3, 1997) when the pilot plant blower
was set to deliver insufficient air flow. Air delivery levels were increased on July 3,

from 8 to 10 cubic feet per minute (cfm). As discussed later in this section, the lower
initial DO levels for the ZenoGem system caused reduced ammonia removal.

During the entire Phase Il period, average DO contents for ZenoGem and the WWTP
were similar (2.62 mg/L for ZenoGem versus 2.65 mg/L for the WWTP).

Oxygen Uptake Rate. Oxygen uptake rates in the ZenoGem bioreactor were generally

greater than 40 mg/L-hr. The oxygen uptake rates and the excellent BOD5 removals
that were achieved indicate good biological activity.
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Sludge Yield. Sludge yield coefficient, Y, is a measure of the amount of biological solids
produced by a wastewater treatment process relative to the amount of organic matter
removed. [deally, the sludge yield should be as low as possible to minimize the need to
dispose of sludge. For the extended aeration process used at the WWTP, Y is typically
low because the microorganisms in the activated sludge operate in the endogenous
phase based on the long mean cell residence time (SRT) of this type of system. Y values
for the ZenoGem system should be comparable to those for the WWTP because both
operated at similar SRTs. The average sludge yield for the ZenoGem process was 0.74 g
of sludge produced per gram of CBOD5 removed. This value is less than the typical
value for activated sludge systems and suggests that the long SRTs used in this study
reduced sludge production. An accurate determination of sludge yield for the ZenoGem
process requires a longer operating period than was employed in this study. Based on
the data available from the McAllen WWTP control logs,, sludge yield for the McAllen
WWTP was 0.73. This is comparable to that obtained for the ZenoGem process.

5.4.4.2 Biological Treatment Water Quality Parameters

Several water quality parameters were measured to monitor the effectiveness of the
biological treatment portion of the ZenoGem process and the McAllen WWTP. Each of
these parameters is presented in table 5.17 as a mean, minimum, and maximum value
and is discussed below.

Carbonaceous Biochemical Oxygen Demand (CBOD,). Reduction in CBOD, levels
across the biological treatment process is used to evaluate the efficiency of the activated
sludge process for reducing the level of organic matter in the raw waste-water. (BOD, is
also used to measure treatment efficiency; however, it includes both carbonaceous and
nitrogenous BOD.) Figure 5.26 presents the CBOD; results for ZenoGem filtrate and
WWTP effluent, during Phase Il. (Filtrate/effluent levels are shown in lieu of percent
CBOD, removal because influent CBOD, concentrations to each process were assumed
to be equivalent.) The following can be concluded from the data in table 5.17 and

figure 5.26:

The ZenoGem process produced a filtrate having a CBOD, consistently below
1 mg/L.

The ZenoGem process was more efficient at removing CBOD, from the raw
wastewater than was the WWTP, despite operating with one-tenth the

hydraulic retention time.

The ZenoGem process is more than capable of producing an effluent meeting
McAllen’s current effluent discharge limit of 15 mg/L. CBOD,.

Total Suspended Solids (TS8). As anticipated and as shown in table 5.17, TSS concen-
trations in the ZenoGem filtrate were less than or equal to 1.0 mg/L throughout the
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TABLES.17 .
Biological Treaiment Waler Quality Paramelers
ZenoGem Process. Phase |I

ZoenoGem/WWTP
Feedwater”
(De-gritted
No. of data values collected Wastewater) ZenaGem Filtrate WWTP Effluent
Feed ZenoGem WWTP| Mean MIn Max |[Mean MIn  Man |Mean Min  Max
Ammonla Nitrogen (mg/L) 16 22 54 27.0 22.9 32.9]13.08 0.04 18.8 0.24 0.01 1.5
TKN (mgfL) g 9 0 63.1 2.00 109 | 8.3 1.30 20.8 Nsb NS NS
Nitrite and Nitrale Nitragen 9 9 0 0.74 0.02 2.94|8.06 0.01 1916 | NS NS NS
{mg/L)
Tolal Phosphorus (mg/L) 8 9 0 113 0.12 41.0/2.02 0.05 7.00| NS NS NS
CBOD, (mg/L) 50 22 54 | 189 132 679[0.55 0.04 1.63 | 1.32 0.78 2.2
Total Suspended Solids 46 a 0 203 118 473[ 0.6 0.2 1.0 | NS NS NS

a Notes: Data for ammonia nitrogen, TSS and CBODS from City of McAflen WWTP rouline sampling.
bNS . Not Sampled



Figure 5.25
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Phase Il period and well below the regulatory discharge limit of 5 mg/L. TSS levels in
the WWTP are not presented; however, they typically range from 1 to 4 mg/L, higher
than in the ZenoGem filtrate.

Nitrogen Species. Figure 5.27 presents ammonia nitrogen concentrations for the
ZenoGem/ WWTP influent, ZenoGem filtrate and WWTP effluent. The WWTP achieved
nearly complete nitrification during the test period (mean ammonia nitrogen
concentration was 0.24 mg/L). In contrast, nitrification was not complete during most of
ZenoGem unit operation and ammonia nitrogen levels in the ZenoGem filtrate did not
reach similarly low levels until the last two weeks of operation. Incomplete nitrification
was the result of two factors:

During the first 3 weeks of operation, DO levels in the bioreactor tank were
insufficient (generally less than 2 mg/L).

During the period July 9 through August 5, DO levels were in the
appropriate range; however, nitrification was less than complete and was
limited by the ability to transfer sufficient oxygen from the bulk fluid to the
organisms within the flocs. This was caused by low solubility of oxygen at the
temperatures in the bioreactor (85 to 95 <F). When bioreactor HRT was
increased from 2.9 to 4.7 hours on August 6 (effectively reducing oxygen
demand by the nitrifiers), ammonia levels decreased to <0.2 mg/L.

Total Kjeidahl nitrogen (TKN) and nitrate/nitrite levels in the ZenoGem filtrate are
shown in figure 5.28. TKN levels were elevated during the first half of testing but
decreased steadily to near zero by the last week of operation. In contrast, inorganic
nitrogen levels in the filtrate were very low during the first half of testing but increased
to nearly 20 mg/L, during the latter part of operation. These results are consistent with
the earlier observation that nitrification was inhibited during the early periods of
testing, improved dramatically as DO levels were increased and was optimum when DO
levels were sufficient and HRT was reduced.

Nitrification Rate. Nitrification rates were calculated for the ZenoGem process and the
McAllen WWTP. Assuming an average water temperature of 31 degrees Celsius
(observed during the Phase Il activities) and a nitrifier fraction of 0.054 (based on the
BOD/TKN ratio), the specific nitrification rate for the ZenoGem process and the
McAllen WWTP were 0.26 g NH,-N/g NVSS and 0.17 NH,-N/g NVSS.

Total Phosphorus. A comparison of phosphorus removal by the two treatment
processes was not made during the study. There is no phosphorus limit imposed on
discharge of effluent by the WWTP. On average, the ZenoGem process removed 76% of
the phosphorus from the raw wastewater to about 2 mg/L. This level is typical for
wastewater treatment plants using the activated sludge process where no chemical
precipitation of phosphorus is practiced. Zenon is currently operating the ZenoGem
process at selected locations to achieve phosphorus levels below 0.1 mg/L using alum as
a precipitant (Lozier, 1997a).
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Figure 5.27
Ammonia as Nitrogen for
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5.4.4.3 Conclusions

ZenoGem can treat McAllen’s raw wastewater to a quality comparable to the City’s
existing WWTP effluent more efficiently than the existing WWTP. By operating th.e
activated sludge process at an average mixed liquor volatile suspended solids (MLVSS)
concentration of 11,000 mg/L. and at solids retention times of 3 to 5 hours, ZenoGem
requires only one-tenth the hydraulic retention time, or “footprint,” to achieve the same
degree of BOD, and ammonia removal as the existing WWTP. The WTTP operates
with an average MLVSS concentration of 2,333 mg/L. and a hydraulic retention time of
29.8 hours. The nitritication rate for the ZenoGem process was 0.26 g NH,-N/g nitrified
volatile suspended solids (NVSS)-day compared to 0.17 g NH,-N/g NVSS-day for the
McAllen WWTP.

545 ZenoGem Process vs. ZeeWeed MF System

This section compares the operating characteristics of the ZeeWeed membrane used to
directly filter secondary effluent to its use as part of the ZenoGem system. Such a
comparison allows a determination of (1) the relative economics of ZeeWeed operation
under the two treatment scenarios and (2) whether filtrate quality from ZenoGem
operation is comparable relative to quality requirements for the RO process.

5.45.1 Treatment Economics

Filtrate flow and membrane flux were presented in figures 5.15 and 5.16, respectively,
for the ZeeWeed MF system during Phase | and during Phase Il. Flow and flux, both
control variables during the study, were approximately 67 percent higher for ZeeWeed
operation on secondary effluent. Flow and flux were controlled at the indicated levels
based on Zenon’s experience with their MF process operating on the two different
feedstreams. This resulted in the ZeeWeed unit operating at 67 percent higher flux on
secondary effluent, translating into a substantially greater capital cost for ZeeWeed for
raw wastewater treatment. However, this cost difference could be mitigated by the
following  factors:

Where new wastewater and reuse facilities are needed, ZenoGem could be
used in place of both primary and secondary treatments as well as MF
treatment of the secondary effluent.

Where an existing wastewater treatment plant uses concrete structures for
either suspended growth secondary treatment and/or activated sludge
clarification, the ZeeWeed modules can be installed directly into these
structures (for the ZenoGem process), thereby deferring the cost of building
new basins or tanks to house the modules as would be required for ZeeWeed
MF of secondary effluent.
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Further, the lower rate of membrane fouling experienced during Phase Il operation (see
figure 5.17) suggests that the ZeeWeed modules can be operated at a higher flux to
provided comparable cycle times between chemical cleanings. (Conversely, the modules
could be operated at lower flux rates when treating secondary effluent to provide
comparable cycles.) This would further mitigate capital cost differences.

5.4.5.2 RO Feedwater Quality

Figures 5.19 and 520 presented a comparison of filtrate turbidity and SDI for ZeeWeed
operation during the two phases. Statistical information on these parameters is also
presented in table 5.18; data values were excluded for the latter part of Phase | where
ZeeWeed filtrate quality was adversely impacted by algal growth in the filtrate piping
and sample lines. No turbidity values were collected between July 17 and August 4
(Phase 1) because of a malfunction of the McAllen WWTP turbidimeter. Filtrate
turbidity values were generally comparable for the two phases, with ZenoGem filtrate
having a slightly higher mean (0.13 NTU for Phase | versus 0.16 NTU for Phase II.)
However, ZenoGem filtrate turbidity levels were consistently lower than the 0.2 NTU
RO feedwater criterion. The minimal turbidity difference underscores the ability of the
ZeeWeed membrane to act as a physical barrier to solids, given that the concentration
of solids on the feed side of the membranes averaged 15,000 mg/L. during Phase Il
versus 3.6 mg/L during Phase I.

In contrast, filtrate SDI values for Phase Il were significantly and consistently higher
than during Phase I. Mean SDIs were 5.0 and 2.6, respectively. The data in figure 5.20
show a trend of increasing values for Phase | after 1,000 hours. As discussed

previously, however, the increases were caused by increased particle loading from algal
growth and sloughing in the filtrate piping and sampling lines and are not considered
representative. If values from 1,000 hours onward are excluded, the mean SDI for
Phase | is 1.6. No trending was evident for Phase Il filtrate, hence the mean value

of 5.0.

Theoretically, there should be no particles present in the ZenoGem filtrate large
enough’ to cause fouling of the 0.45-pm nominal pore size SDI filter pad. It is
hypothesized, instead, that the observed differences in SDI values is a function of
differences in the content and level of large molecular weight, ionized, organic
compounds adsorbed onto the SDI filter pad causing pore blocking and a reduction in
flow through the SDI filter. The amount of these compounds appears to be a function of
SRT in the ZenoGem bioreactor. Research conducted at Orange County Water
District's Water Factory 21 (WF-21) and the Sanitation District of Orange County,
California, support this hypothesis (Lozier, 1997b). SDIs greater than 5 were observed
during ZenoGem operation on primary effluent when SRTs were greater than 5 days.

' larger than 0.2 microns in diameter
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Table 5,18 —Water Quality Parameters
ZeeWeed Phase | and ZenoGem Phase Il

No. Of Samples ZeeWeed MF Filtrate (Phase !) ZenoGem Fittrate (Phase 11)

Parameter ZeeWeed ZenoGem  Mean Min Max Mean Min Max
TDS{mg/L) 4 4 1,216 975 1,410 943 861 1,022
conductivity (us/cm) 63 18 2.027 1.575 2.525 1,532 1,320 1,700
TOC{mg/L) 6 6 7.4 6.7 8.1 7.7 6.6 9.3
Color (color units) 5 6 7.6 0.0 15.0 17.6 10.0 25.0
UV Absorbance @ 254 (I/cm) 12 16 0.120 0.106 0.142 0.14 0.11 0.16
SDS THM {mg/L) 1 2 269.4 269.4 269.4 21.9 21.9 21.9
SDS HAA {mg/l) ! 2 127.0 127.0 127.0 56.7 56.7 56.7
pH (““its, 63 59 6.07 6.97 6.36 7.34 6.90 7.77
Turbidity (NTU} 63 62 0.13 0.03 0.57 0.16 0.06 0.36
SDI 41 43 2.55 0.13 6.10 4.99 1.67 6.40
HPC {CFU/mi) 3 6 3.215 400 13,000 6.125 1,500 11,200
Total Coliform (CFU/100 ml) 3 7 6 1 16 7 3 |
Fecal Coliform {CFL/100 mi) 3 7 14 1 a4 3 1 7

At the Sanitation District of Orange County, ZenoGem operation on the same primary
effluent at SRTs less than 5 have produced filtrate SDIs less than 2. Additional testing
at WF-21 showed that as the SRT was allowed to increase, the SDI values increased.
Although SDI values from ZenoGem operation were greater than the RO feedwater
criterion of 3, it is not known if the higher SDIs will result in a greater rate of RO
membrane fouling. Additional research is necessary to better define (1) the relationship
between ZenoGem process operational characteristics (MLVSS, HRT and SRT) and
filerate SDI, (2) what compounds present in the ZenoGem and ZeeWeed filtrates are
responsible for causing flow reductions in the SDI filter, and (3) what correlation
filtrate SDI values have to actual fouling rates of RO membranes operated on either
ZeeWeed or ZenoGem filtrate.

Within the level of accuracy of the analytical method used, total and fecal coliform
levels in the filtrate were comparable for the two Phases of ZeeWeed operation. Again,
positive counts were observed during Phase Il. A membrane integrity test was
performed following the conclusion of Phase | testing and chemical cleaning to confirm
that there were no leaky or broken fibers or compromised areas where the fibers are
potted into the module heads. To check integrity, the process tank was filled with
potable water and compressed air was applied to the interior of the fibers. No air
bubbles were observed in the tank that would signal a compromise of the membranes or
potted areas. Consequently, a firm conclusion cannot be drawn regarding the presence
of low numbers of coliforms in the ZeeWeed filtrate during both test phases. Possible
causes include sample contamination and growth of coliforms within the filtrate piping
and sampling system (filtrate was not disinfected during either phase of operation).
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5.4.6 ZenoGem Process vs. Memcor MF System

Filtrate characteristics of the ZenoGem process and Memcor system were compared
based on results obtained during Phase Il relative to RO feedwater requirements and
for other selected water quality parameters. A similar comparison was described earlier
in this report for ZeeWeed and Memcor systems based on Phase | testing.

The water quality parameters for the effluent from Memcor MF system were nearly
equal during Phase | and Phase Il testing. Therefore, it is considered appropriate to
directly compare results for the ZenoGem process to the Memcor MF system Phase Il
results. Table 5.19 presents the Memcor MF system and ZenoGem process water
quality parameters and the results obtained during Phase Il testing. These parameters
are discussed below:

Table 5.19.—Water Quality Parameters
ZenoGem Process and Memcor MF System s Phase Il

No. of Samples ZenoGem Filtrate Memcor MF Filtrate

Parametel ZeeWeed Memcor  Mean Min Max Mean Min Max
TDS (mg/L) 4 / 943 881 1.022 1,139 977 1,411
Conductivity  {us/crm} 18 58 1,532 1,320 1,700 1,789 755 2,410
TOC (mg/L) 8 9 7.7 6.6 9.3 6.9 5.3 8.1
Color (cotor units) 8 9 17.8 10.0 25.0 9.6 0 20.0
UV Absorbance @& 254 16 17 0.14 0.11 0.18 0.11 0.09 0.14
{1/em)
THM {mg/L) 2 2 21.9 21.9 2.8 317.4 310.3 324.4
HAA (mg/L) 2 2 56.7 56.7 56.7 129.5 128.3 130.6
pH (“nits) 59 58 7.34 6.90 7.77 7.09 6.86 8.16
TSS {mgh.) 8 9 0.57 0.20 1.00 0.30 ND’ 1.00
Turbidity (NTU) 82 78 0.16 0.06 0.36 0.10 ND 0.53
SDI 43 40 4.99 1.67 6.40 2.11 0.40 7.60
HPC (CFU/m) 8 7 6,125 1.500 11.200 3516 264 12,000
Total Coliform (CFL/10C ml) 7 7 7 3 1A 5 ND 15
Fecal Coliform (CFU/100 ml) 7 7 3 1 7 ND ND ND

" ND-Not Detected

Turbidity and SDI. Figures 529 and 5.30 present filtrate turbidity and SDI for the
Memcor MF system and the ZenoGem process for Phase Il. No turbidity values were
collected between July 18 and August 4 because of a malfunction of the McAllen WWTP
turbidimeter. Filtrate turbidity for ZenoGem was greater than for Memcor but still
averaged below the RO feedwater criterion. As discussed in section 5.4.5.2 which
compared ZeeWeed Phase | and ZenoGem filtrate SDI results, filtrate SDI values
during Phase | were significantly greater for ZenoGem than for the ZeeWeed system.
Mean SDI for ZenoGem was 5.0 versus 2.1 for Memcor during Phase II.
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In general, discussions regarding comparison of filtrate quality for ZeeWeed MF
operation on secondary effluent and ZenoGem operation are relevant here.

5.5 MF System Water Quality vs. Source Water Quality

The primary goal of IPR is to produce an effluent that is equivalent to or better than
the quality of the raw water supply which it will supplement. Table 5.20 presents data
for selected parameters of the source water that were also monitored in the three
filtrate streams evaluated during this testing (Memcor filtrate, ZeeWeed filtrate, and
ZenoGem filtrate). Table 5.21 presents particle count data that were obtained during
the study. Counts in the size range greater than 10 to 15 microns were not measured.
The following can be concluded from an examination of the data in tables 5.20 and 5.21:

MF treatment, in any form evaluated, is not capable of reducing the levels of
dissolved parameters to match those present in McAllen’s current raw water
supply (source water). MF treatment has no effect on dissolved constituents
and. hence some other treatment process will be needed to provide the
necessary reduction in TDS, TOC, UVA-354, and compounds responsible for
the formation of THMs and HAAs. As described in section 1.0, this process
will. be reverse osmosis.

Although a measure of dissolved constituent, pH does not require additional
treatment to be acceptable. (RO will reduce pH, however.)

All MF technologies evaluated can reduce turbidity and SDI to significantly
lower levels than measured in the source water.

All MF technologies can produce filtrates with coliform characteristics
similar to that of the source water. None appears capable of reducing HPCs
to levels present in the source water, however. Again, additional and
substantial reduction in these bacterial measurements can be anticipated
with RO treatment of the MF filtrate.

Particle counts in the filtrate from all three MF systems are significantly
lower than counts in the source water. Filtrate counts, however, were higher
than what was anticipated. Other studies where Memcor and ZeeWeed
technologies are used to treat surface water supplies to directly produce
drinking water typically have particle counts of less than 5 per ml where
care is taken to remove air bubbles from the stream prior to measurement.
The higher counts observed in this study are attributed to (1) sample
contamination caused by particle sloughing from growth in the filtrate piping
and, sample tubing, and (2) entrained air in the samples not removed prior to
introduction into the counter sensor.
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Table 5.20.—R0O Feedwater Quality Parameters
ZeeWeed and Memcor Phases | and |l

Average Result

ZenoGem
Source Memcor Phase | ZeeWeedFiltrate Filtrate
Parameter Water’ and Il Filtrate Phase | Phase II Units
Inorganics
UVv-254 0.102 0.11 0.120 0.14 1/cm
DS 746 1,139 1,216 943 mg/l
TOC 3.8 6.9 7.4 7.7 mg/|
SDS HAAs 65 129.5 127 56.7  ug/
SDS THMs 226 317.4 289.4 219 g/l
pH 8.1 7.09 8.07 7.34  Units
Turbidity 14.6 0.10 0.13 0.16 NTU
Silt Density Index 15.1 211 2.55 4.99 unitless
Total Coliform 20 5 8 7 CFU/1 00 ml
Fecal Coliform 5 ND 14 3 CFU/MA 00 ml
HPC 1150 3,516 3,215 6,125 CFU/mi
' Based on an average of two samples.
Table 5.21.—Source Water and Filtrate Particle Counts Phase | and Phase |l
Average Particle Count
Memcor ZeeWeed ZenoGem
Particle Size Source Phases | and Phase | Phase I
(microns) Water Il Filtrate Filtrate Filtrate
2.0to 3.0 1128 49.2 65.0 34.5
3.0t0 5.0 5378 80.3 117.3 51.5
5.0t0 8.0 8037 63.4 127.0 30.1
8.0 to 10.0 3105 26.9 106.7 19.6
10.0 to 15.0 2526 Not Not Not
Measured Measured Measured
> 15.0 686 Not Not Not
Measured Measured Measured
Total’ 17.648 219.8 416 135.7

T All particles from 2.0 to 8.0 microns in diameter.
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6. COST ESTIMATES FOR IPR USING LIME AND
MICROFILTRATION TREATMENT

This section presents cost estimates for advanced treatment systems to provide 6.8 mgd
(25.7 ML/day) of reclaimed water that would serve as a supplemental source of raw
water for the City of McAllen’s drinking water supply. Cost estimates were developed
for the following two alternative approaches to treating secondary effluent from the
City's SWWTP to a quality suitable for discharge to a new raw water storage reservoir:

High-pH lime clarification, recarbonation, high-rate gravity filtration and RO
and ultraviolet light (TV) disinfection.

Memcor MF, RO, and UV disinfection.

As presented above, both alternatives incorporate RO and UV disinfection. High-pH
lime clarification was selected because it is the traditional method of clarification of
secondary effluent prior to RO treatment and has been in use for this purpose since
1977, as described in section 1 of this report.

6.1 Cost Assumptions

Figures 6.1 and 6.2 present flow schematics for integrated IPR treatment systems using
these process alternatives.

The cost estimates were prepared at an order-of-magnitude level, which is defined by
the American Association of Cost Engineers as an approximate estimate made without
detailed engineering data. The estimates were prepared to provide a relative cost
comparison of the alternatives and are based on information available at the time; final
costs for each of the alternatives will depend on actual labor and material costs, market
conditions, project scope, implementation schedule, and other factors and will differ
from the estimates presented. All costs are presented in present day dollars. Total
annual unit costs are based on a product water flow of 6 mgd.

RO recovery is assumed to be 85 percent for each system, therefore, 15 percent of the
RO inflow must be disposed. No costs for disposal have been included in these
estimates. However, this cost can be substantial if mechanical evaporation is used. The
cost for mechanical evaporation can nearly equal the cost for the liquid-side treatment
facility. Costs for the chemical sludge generated by the Lime/RO system have been
reflected in the cost estimate.

83



Scresmung
Disinfection

=

Biological Treatment Clarificasi 50—
‘Wastewater
Filtration Recarbonation
Fitraze
Storage
.
Concentrate (1o
Ammonia e
Arroy Coiorado) And .
UV Disinfection
Repurified Water (to
raw Waler MeseTvoirs)

Figure 6.1. Process Flow Diagram for Lime-based IPR Treaiment System

Biological Treamment Secondary o U

Concenmate (> .
{ B ‘Nﬁcmﬁlu-:_uon

Repurified Water (to
FIW WalET TESETVOITS)

Figure 6-2. Process Row Diagram for W-based IPR Treatment System.

84



6.2 Cost Estimates

Estimates were prepared for the following cost categories:

Installed equipment, total construction, total capital, total unit capital, and
amortized capital

Total operation and maintenance (O&M), total O&M unit
Total annual and total annual unit

Table 6.1 presents the cost estimates for the two alternatives. The table also lists the
fundamental assumptions necessary to develop design and O&M criteria for each unit
operation and process. CH2M HILL and third party reference materials that were used,
where appropriate, in developing the estimates are also shown in the Table 6.1.

The estimates indicate that the MF-based alternative has a slightly greater estimated
capital cost, but a significantly lower estimated O&M cost relative to the lime-based
alternative. As a result, the estimated total annual cost for the MF-based alternative is
approximately 10 percent lower than for the lime-based alternative. Within the
accuracy of the estimating method, this difference is not considered significant.
However, it does indicate that MF-based IPR treatment is cost-competitive with lime-
based treatment, if not potentially cheaper. The MF process is much simpler to operate
and requires significantly less chemical handling and chemical sludge disposal.

6.3 ZeeWeed/ZenoGem Costs

Costs are not presented for a ZeeWeed MF system because they were not included in
the Scope of the Original Proposal. In order to compare Memcor and ZeeWeed MF
systems on a cost basis, the following items would need to be addressed:

Major process equipment for each system
Building area requirements
MF feedwater screening

MF feedwater disinfection (chlorine and ammonia for Memcor, possibly
nothing for ZeeWeed)

Although costs were not developed for the ZeeWeed system, capital costs for the
ZeeWeed unit are estimated to be higher when the system is operated on raw
wastewater (Phase 1) as opposed to secondary effluent (Phase 1). This is due to the
ZeeWeed unit operating at a higher flux on secondary effluent during the study.
However, this cost difference is mitigated by the following factors:
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jTable 6-1.

[Order-of Magnitude Cost Estimates for Lime- and MF-based Treaiment Alternatives
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ZenoGem could be used in place of both primary and secondary treatment
systems as well as for MF treatment of the secondary effluent.

ZeeWeed modules could be installed directly into existing concrete structures
for the ZenoGem process, deferring the cost of new tanks which would be
required for the ZeeWeed MF unit if treating only secondary effluent.

The lower rate of membrane fouling experienced during Phase 1, suggests

that the ZeeWeed modules may be capable of operating at a higher flux to
provide comparable cycle times between chemical cleanings.
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Appendix A. Photographs of Pilot Plant
Facilities and Associated Equipment




Exhibit A-1. Extraction point for disinfected, dechlonnated effluent.

Exhibit A-2. Extraction point for screened, de-gritted wastewater splitter box.
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Exhibit A-3. Location of Pilot Plant (located between secondary clarifiers).

Exhibit A- 4. Pilot plant facility (located to the east of sludge pump house).
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Exhibit A-5. Feed and process tanks for Zeeweed
MSTD 2W-4 MF unit.

ot ! S &

Exhibit A-6. Panel-side view of Zeeweed MSTD 2ZW~4 MF unit
(field technician in foreground).
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Exhibit A-8. Extended basins at McAllen WWTP.
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Appendix B. Phase | and Phase I
Operating and Water Quality Data
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TABLE 8-1
OPERATING DATA
MEMCOR - PHASES | AND I

_ Racorded Data _ Calculated Dala
Cumulalive Feed  Racirculalion Filtrale Flitrale  Totallzed* Water
Operating Time {Hour Run Pressura  Pressure  Pressure FeadFlow Flow Fillrata Flow  Flow  Temperalure] Flux
Dale & Tine fhrs] Melet {pal] (psl] [psl] _: TMP [psi] {gpm] fgpm} [gal) Tolallzar {°F| (gpuc} Racovery %

Thu 4/10/97 &45 4,268.1 222 20 17.1 51 19.5 195 70 2597 20.70
Mon 4/14/87 9:00 91.50 4,360.8 259 237 12.2 137 19.2 19.2 105,408 11,302 58 2557 80.57
Mon 4/14/87 13:30 95.80 4,364.9 258 2356 11.8 140 18.8 188 110,250 11,762 64 25.03 90.28
Tue 4/15/97 10:00 111.40 4,380.5 26.0 228 105 15.5 18.0 19.0 120,042 13,983 60 2530 90.48°
Tue 4/15/87 13.30 11890 4,388.0 259 228 109 15.0 19.4 194 138,772 14,310 73 2583 20.65
Wed 4/16/87 0:30 137.30 4,408.4 274 24.1 114 18.0 19.8 19.8 158,632 16,352 72 26.37 90.83
Wed 4/168/97 13:30 143.00 44121 28.0 227 11.0 15.0 19.6 18.6 165,335 16,875 73 26.10 90.74
Thu 4/17/97 &:15 160.30 4,4204 273 223 1.5 15.8 200 200 186,095 18,859 74 26.62 8091
.Thu 417/97 1330 165.90 4,435.0 27.6 223 116 16.0 20.0 20.0 192,816 19,426 74 26.63 80.91
Fri 4/18/97 8:00 183.30 4,452.4 27.8 225 16.0 168 203 203 214,008 21,374 62 27.03 91.02
Fr 4/18/87 1345 185.20 4,454.2 261 211 10.7 15.4 19.8 19.8 216,265 21,579 74 26,37 90.83
Sal 4/19/97 8:30 203.00 4,473.0 274 224 108 16.6 200 20.0 238,705 23,564 73 26.63 90.91
Sal 4116197 1236 207.30 44764 259 207 102 15.7 193 19.3 242,642 23,970 76 25.70 20.61
Sun 4/20/97 8:.00 226.20 4,4953 27.8 224 11 18.7 203 202 265,863 26,045 76 27.03 81.03
Sun 4/20/97 12:30 230.90 4,500.0 263 215 104 159 19.9 19.9 271,274 26,513 78 26.50 90.87
Mon 4/21/87 8:00 249.90 - 45190 273 227 10.8 16.5 2041 20.1 294,100 28,636 75 26.77 20.95
Mon 4/21/87 14:00 255.10 45242 254 200 10.4 16.3 19.5 185 300,272 20,214 ez 25.97 90.70
Tue 4/22/97 9:30 274.20 4,543.3 263 216 10.4 16.2 19.2 19.2 322,276 31,288 78 25.57 80.57
Tua 4/22/97 13:30% 277.90 4,547.0 254 20.5 8.6 168 18.3 183 326,338 31,682 85 24.97 90.15
Wead 4/22/97 B:45 296.90 4,566.0 27.7 23.2 10.7 17.0 188 108 347,770 33,584 74 25.03 90.38
Wed 4/23/97 1345 301.30 45704 21.2 217 9.0 17.2 18.0 18.0 352 622 34,063 80 2397 90.00
Thu 4/24/97 9:004 7o 4,500.8 7.7 233 10.5 172 16.5 16.5 370,738 35,860 74 21.97 89.19
Thu 4/24/97 156:20 325.20 4,584 26.0 218 10.0 16.0 17.3 173 are A7 36,255 78 23.04 B9.64

Frl 4/25/87 8:.00 325,20 376,447

Fil 4/25/97 14:30 325.20 376,447
Sat 4/26/97 8:00 346.20 4,615.3 278 235 165.8 1.9 16.7 18.7 5,000,978 37,991 74 22.24 89.30
Sat 4/26/97 12:30 350.90 4,620.0 263 211 14.0 13 16.0 16.0 5,005490 38,386 77 21.31 86.89
Sun 4/27/97 B:30 370.00 4,639.1 280 2346 163 13.3 17.1 171 5,025,086 40,226 71 2277 89.53
Sun 4/27/97 12:30 373.60 4.642.7 254 21.2 13.6 125 18.0 18.0 5,020,974 40572 72 23.97 90.00
Meon 4/28/87 8:00 392.80 4,662.0 200 23.3 15.4 26 . 166 16.6 5,048,197 42408 60 221N 89.25
Mon 4/28/37 13:00 297.90 4.667.0 254 21.1 13.3 2.1 16.2 16.2 5,053,057 42858 80 21.57 89.01
Tua 4/29/97 9.00 416.90 4,686.0 26.2 22.0 18 14.6 16.3 16.3 5,071,639 44,652 73 21.71 89.07
Wad 4/30/97 8:30 435.20 4,704.3 257 22.0 14.7 1.0 16.3 16.3 5,089,537 46,362 76 21.71 89.07
Wed 4/30/97 14:00 443.10 47122 289 229 168.1 10.8 18.6 168 5,007,405 46,842 80 22.11 09.25
Thu 6/1/97 8:00 460.90 4,730.0 27.7 238 17.0 10.7 16.6 16.6 5115134 48,43 7 22.11 89.25
Thu 5/1/97 14:00 486.20 4,735.3 25.1 215 14.9 10.2 16.1 16.1 5,120,254 48,966 a1 21.44 86.95
Frl s/2/97 830 484.90 4,754.0 255 2t.8 161 104 16.0 16.0 5,138,206 50,665 79 21.91 80.89
Frl 5/2/97 13:30 489.20 4,750.3 26.1 222 155 10.6 168.5 16.5 5,142,463 51,096 a2 21.97 69.19
Sat 5/37147 8:30 507.70 4,776.8 278 237 16.4 114 16.8 16.8 5,161,111 52,801 70 22.37 89.36
Sat 53197 11:30 512.10 4,781.2 259 22.0 15.2 107 16.1 16.1 5,165,361 53,029 76 21.44 88.95
Sun 5/4/97 8:00 630.90 4,800.0 279 240 16.3 1.6 16.5 16.5 5,183,973 54,862 74 21.97 89.19
Sun 5/4/87 12:30 §34.90 4,804.0 248 21.0 14.2 10.6 16.0 16.0 5,187,813 55,237 79 2134 88.89
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TABLE B-1
OPERATING DATA

MEMCOR - PHASES | AND It
Cumulallve Fead  Reciiculaion Fillrate Filiale  Totallzed" Waler
Opeaiating Tims j Hour Run  Pressure  Pressure  Pressure Foed Flow Flow  Flliate Flow  Flow  Temperaturej Flux
Date & Timse |hrs} Malar [psi] Ipsi] (psl] _ TMP (psl] [gpm] IEE'“I [gal} Tolallzer (CF) |gadlll2| Racovery %
Mon 5/5/97 7.30 553.20 48223 28.2 24.6 16.3 118 165 185 5,205,930 56,058 73 21.97 89.19
Mon 5/5/97 13:30 558.90 4,820.0 ars 238 15.8 17 6.9 16.9 5,211,710 57,473 L) 22.50 89.42
Tue 5/6/87 730 576.90 40460 2a8.1 245 16.3 118 16.5 16.6 5,220,530 59,084 76 21.97 89.19
Tue 5/6/97 1330 586.80 4,058.0 25.2 213 138 114 18.0 16.0 5,239,130 59,570 80 2t.91 80.89
Wed 5/1/97 8.00 600.10 4,069.2 265 226 149 11.6 16.6 16.6 6,252,277 61,220 78 2211 80.25
Wed 5/7/87 14:.00 605.90 4,875.0 26.9 230 152 1.7 16.7 187 5,258,089 61,708 ] 22.24 86.30
Thy 5/8/97 T:30 622,90 4,892.0 275 27 154 12.4 167 16.7 5275123 63,277 76 22.24 89.20
Thu 5/8/87 14:00 628.90 4,098.0 28.1 242 18.1 12.0 16.8 16.8 5281171 63,834 ai 22.97 89.36
Fii 5/9/97 7:30 646.00 4,915.1 2641 224 14.6 116 1658 16.9 5207484 65371 78 2117 88.83
Fd 5/9/67 13:.00 651.20 49203 27.6 207 16.7 11.8 16.6 166 5302,663 65,839 B2 22.11 89.25
Sat 5/10/07 7:30 67050  4,930.8 28.1 238 151 13.0 166 16.3 5,321,639 67,552 78 2171 89.07
Sal 5/10/97 1310 675.50 4,944.6 258 220 13z 124 152 15.2 5,326,099 60,013 74 20.24 88.37
Sun 5/11/97 7.30 692.20 4961.3 24.0 240 14.0 13.3 16.1 16.1 6,342,231 80,508 7 21.44 88.95
Sun §/11/97 1330 697.60 4,060.7 25.7 219 133 124 15.2 15.2 5,347,156 60,955 78 20.24 88.37
Mon 5/12/97 8.00 716.30 4,985.4 28.0 239 148 13.7 8.1 16.1 5,365,220 71,620 75 21.44 §8.95
Man 5/12/87 13:30 721.40 4,880.5 254 215 12.9 125 16.0 16.0 6,370,116 72,070 80 21 86.89
Tue 5/13/97 7:.30 721.40 5,370,116
Tua 51397 1330 721.40 5,370,118
Wed 5/14/97 8:.00 747.60 6,018.7 277 24.4 194 8.3 17.7 17.7 10,697,051 74,362 70 23.57 89.85
Wed 5/14/97 13:04 751.40 65,0205 25.7 224 18.0 77 164 164 10,701,580 74,732 21.84 89.13
Thu 5/15/87 8:00 768.50 5,038.6 26.0 23.2 18.2 78 165 165 10,718,508 76,415 78 2197 8g.18
Thu 5/16/97 13:00 774.30 50434 2586 22. 7.7 1.9 16.5 16.5 10,724,261 76,820 82 2197 8g.19
Fil 5/16/97 8:00 7m2.10 5,061.8 2786 241 19.7 8.1 16.56 16.5 10,742,477 78,559 79 21.97 89.19
Frl 5/16/97 13.00 797.60 5,066.7 252 217 17.0 8.2 164 164 10,747,289 78,012 80 21.84 89.13
Sal 5/17/97 8.00 815,70 5,084.8 2748 23.7 18.3 83 16.1 16.1 10,764,784 80,648 82 21.44 80.85
Sal 5/17/67 14:00 820.90 5,090.0 2564 21.7 17.5 79 165 16.5 10,769,832 81,124 21.97 89,19
Sun 5/18/7 8:00 838.50 51076 279 243 198 a1 16.3 16.3 10,767,144 92,790 79 21.71 80.07
Sun 5/18/87 13.00 843.40 51125 26.6 217 178 8.0 16.3 16.3 10,791,937 83,209 82 21.71 B9.07
Mon 5/19/97 8:00 861.50 5,130.6 28.6 24.8 203 8.3 16.5 185 10,809,856 84,848 80 21.97 89.19
Mon 519/97 13.00 866.40 5,136.6 259 224 174 85 165 16.5 10,814,707 85,300 8z 21.97 49.19
Tue 5/20/87 8.00 884.70 5,163.8 28.6 24.9 19.8 LR 16.5 16.5 10,832,824 07,019 78 21.97 89.19
Tue 5/20/37 13.00 889.80 5,160.7 274 235 18.7 a7 165 166 10,837,675 87474 80 21.97 89.19
Wed 5/21/07 8:.00 807.60 5176.7 285 244 195 9.0 165 16.5 10,855,495 89,080 79 21.97 89.19
Wed 5/21/87 13.00 912.70 516818 28.7 244 19.8 8.9 16.5 165 10,060,544 89,560 B2 21.97 89.19
Thu 5/22/07 B:00 930.70 56,1998 28.2 243 193 8.9 16.5 16.5 10,670,364 91,172 79 21.97 89.19
Thu 5/22/0¢ 13:00 835.80 5,204.9 25.6 217 16.7 8.0 1685 165 10,883,413 91,650 a2 21.97 89.19
Fil 5/23/87 8:00 954.00 5,223.1 258 219 -, 16.5 83 16.5 18.5 10,201,431 93,333 78 21.97 89.19
Fri 5/23/97 13:00 956.90 65,2200 25.0 22.0 8.7 9.1 16.5 16.5 10,906,202 93,803 80 21.97 89.19
Sal 5/24/87 B8:00 977.50 5,246.6 8.1 222 18.7 84 164 164 10,924,584 85,507 a2 21.84 89.13
Sal 6/24/97 14:00 882.80 5,251.9 254 218 16.3 8.1 16.5 18.5 10,929,831 98,013 84 21.97 89.19
Sun 5/25/07 8:00 1000.50 6,269.6 28.1 24.2 18.3 LE. 16.5 16.5 10,947,354 97,673 80 21.97 8g.19
Sun 5/25/97 1%.00 1003.40 5,2725 275 234 188 8.9 18.5 18.5 10,950,225 97,939 85 21.97 89.19
Mon 5/26/87 8.00 1023.50 5,202.6 28.6 24.7 18.8 0.8 16.5 18.5 10,870,124 99,772 82 21.97 89.19
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TABLE B-1
OPERATING DATA
MEMCOR - PHASES | AND Il

Cumufative Feed Reciculation  Fillrale Fiitrate  Totallzed" Watar
Operaling Time |Hous Run  Presswe  Pressure  Pressura Feed Flow Flow  Fhwate Flow  Flow  Temperalure] Flux
Date & Time [trs] Meter {psi] {psi] ps  TMPIpsl} fgpm) lgpr] jgai] Tolallzer I°F} lopdAC)  Recovery %

Mon 5/26/97 11:.00 1026.70 §5205.8 257 21.7 169 a8 165 16.5 10,073,292 100,068 a5 2197 89.19
Tua 5/27/97 8:00 1046.70 §31548 288 248 193 23 16.6 165 10,993,092 101,839 82 21.97 89.19
Tua 5/27/97 13.00 1051.60 5320.7 28.7 248 19.7 9.0 16.5 165 10,997,943 102,299 86 21.97 89.19
Wed 5/28/97 8.00 1069.90 §,339.0 277 237 18.2 9.5 16.5 165 11,018,080 103,874 80 21.97 89.19
Wed 5/28/97 13:00 1074.70 5343.8 255 21.7 16.1 9.4 16.5 16.5 11,020,812 104,325 a3 21.97 80.19
Thu 5/29/97 8.00 1082.90 5,362.0 20.4 243 174 11.0 18.0 18.0 11,040,468 106,046 20 23.97 80.00
Thu 6/29/87 13:00 1087.60 §,360.7 254 216 144 10.8 18.0 18.0 11,045,544 108,537 84 23.97 90.00
Fri 5/30/87 8:00 1114.20 5,383.3 27.7 23.7 16.3 1.4 18.0 18.0 11,083,472 108,242 at 23.97 90.00
Frl 5/30/87 13:.00 1119.10 5,388.2 28,0 238 17.0 11.0 18.0 18.0 11,060,764 108,748 a4 23.97 90.00
. Sal 5/31/97 8:00 1137.30 5,406.4 27.0 238 15.7 121 18.0 18.0 11,008,420 110,607 a2 23.97 90.00
Sat 531/97 12:00 1140.70 54098 258 210 151 10.7 18.0 18.0 11,092,092 110,939 88 2397 90.00
Sun 6/1/87 8:00 1159.80 65,4209 2865 245 18.7 118 18.0 18.0 11,112,720 112,795 a2 23.97 80.00
Sun 6/H87 11:00 1163.20 64323 256 2.7 14.7 10.9 18.0 18.0 11,116,392 113,125 87 23.97 80.00
Mon 6/2/97 8:.00 1182.00 54519 28.3 243 15.8 127 18.0 180 11,137,560 115,122 78 23.97 90.00
Mon 6/2/87 13:00 1187.90 5,457.0 283 24.2 18.0 12.3 18.0 180 11,143,060 115,639 84 23.97 90.00
Tue 6/3/97 8:00 1205.90 5475.0 279 24.0 149 13.0 10.0 18.0 11,162,508 $17.406 78 23.97 90.00
Tue 6/3/87 13.00 1210.00 - 54791 274 234 14.5 129 18.0 18.0 11,168,836 117,812 84 23.97 90.00
Wed 6/4/97 0:00 1228.20 54973 28.2 24.3 14.3 139 18.0 18.0 11,188,592 119,651 79 23.97 80.00
Wed 6/4/97 13:00 1233.20 5,502.3 259 220 12.1 13.8 18.0 t8.0 11,191,882 120,156 83 23.97 20.00
Thu 6/5/97 8:00 1251.20 5,520 279 240 130 149 18.0 18.0 11,211,432 121,942 ag 23.97 80.00
Thu 6/5/97 13.00 1258.20 5,525.9 258 22.1 1.4 14.7 18.0 18.0 11,216,822 122,456 84 23.97 90.00
Frl 6/6/97 8:00 1273.30 55424 20.1 245 125 15.6 18.0 18.0 11,235,300 124,182 ai 2397 90.00
Fil 6/6/97 13:00 1278.30 65,5474 28.4 244 130 15.4 18.0 18.0 11,240,700 124,690 K 2397 80.00
Sat 6/7/97 8:00 1286.60 5565.7 279 242 12¢ 159 18.0 18.0 11,260,464 126,470 ag 23.97 80.00
Sat 6/7/97 13:00 1301.80 5,570.9 278 239 12.0 156 18.0 18.0 11,266,080 126,959 23.97 90.00
Sun 6/8/97 8:00 1320.40 55005 282 245 116 16.6 18.0 1.0 11,206,168 128,716 82 23.97 90.00
Sun 6/8/97 13:00 1325.40 6,504.56 271.6 239 116 16.0 18.0 18.0 11,291,668 129,13% 23.97 90.00

Mon 6/8/97 8:00 132540 11,291,568

Mon 6/9/97 13:.00 1325.40 11,291,568
Tue 610/57 8:00 1366.00 5,635.1 284 247 9.3 19.1 18.0 18.0 17,377,478 132,091 82 23.97 90.00
Tue 6/10/97 12:00 1369.80 5,638.9 28.4 248 8.7 19.7 18.0 18.0 17,381,560 133,470 23.97 90.00
Wed 6/11/97 8:00 1389.20 5,658.3 277 24.0 165 11.2 18.0 18.0 17,402,632 135,321 a6 23.97 90.00
Wad 6/11/87 13:00 1394.40 5,662.5 203 248 171 11.2 18.¢ 180 17,408,148 135,618 94 23.97 90.00
Thu 612/97 8:00 1412.50 5,601.6 27.9 244 16.7 11.2 180 18.0 17,427,696 137,700 a2 23.97 80.00
Thu 612/87 9:00 141310 5,602.2 28.2 245 16.8 1.4 18.0 100 17,428,344 137,752 23.97 20.00
Fii 6/13/07 8:00 1429.80 5,690.9 25.7 222 15.0 10.7 18.0 18.0 17,446,380 139,451 a2 23.97 80.00
Fil 6/13/07 14:00 143410 5,703.2 278 24.0 17.2 116 18.0 18.0 17,451,024 139,982 95 23.97 20.00
Sat 6/44/97 7.00 §451.40 5,720.5 26.4 2390 159 105 18.0 18.0 17,469,708 141,602 85 2397 90.00
Sal 6/14/97 15:00 1458.10 5,727.2 26.3 227 156 10.7 18.0 18.0 17,476,944 142,338 96 232.97 0.00
Sun 6/15/97 7:00 1474.90 5,744.0 26.1 2248 15.1 110 18.0 18.0 17,495,088 143,947 80 23.97 90.00
Sun 6/15/97 13:00 1480.10 5,749.2 26.1 226 144 11.8 18.0 18.0 17,500,704 144,474 91 23.97 90.00
Mon 6/16/97 7:00 §497.80 6,767.0 271 235 16.7 10.4 18.0 18.0 17,610,928 148,244 a3 23.97 90.00
Mon 6/16/97 15:00 1504.90 5,774.0 25.9 226 16.4 9.5 18.0 18.0 17,627,488 146,845 91 23.97 80.00
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TABLE B-1

OPERATING DATA
MEMCOR - PHASES 1 AND Il
Cumuiaiive Feed  Hociculation  Fhirate Filtate  Tolaiized® Water
Oparating Tima | Hour Aun  Pregsura  Pressure Pressure Fead Flow Flow Flllrale Flow  Flow  Temperature Flux

Dale & Time jhus] Matar (psi] psl] sl TMP [psl m e [gal] Tolalizer I°F] lopui’}  Recovery %
Tue 6/17/07 7.00 1620.70 5,789.8 27.7 247 176 10.1 180 18.0 17,544,552 148,535 a5 2397 90.00
Tua 6/17/97 15:00 1528.40 5,797.5 28.7 253 18.9 8.8 18.0 1i8.0 17,552,868 149,203 84 2397 90.00
Waed 6/18/97 7.00 1544.40 58138 28.0 2248 158 102 18.0 180 17,570,148 150,868 76 23.97 $0.00
Waead 6/18/97 15:00 1551.40 5,820.5 281 245 176 105 18.0 18.0 17,577,708 151,836 92 23.97 90.00
Thu 6/19/87 7.00 156740 5,8038.5 282 ° 230 160 102 179 179 17,694 892 153,326 85 23.84 ag8.95
Thu 619/87 15:00 1574.80 5.844.0 279 244 7.5 104 18.0 18.0 17,602,992 154,124 o4 23.97 40.00
Fri 6/20/07 7.00 1590.90 5,860.0 2749 246 LEA 0.8 18.0 iao 17,820,272 155,774 82 2397 80.00
Frl 6/20/67 15.00 1598.40 6,867.5 25.8 225 160 9.8 18.0 18.0 17,628,372 158,508 93 23.97 90.00
Sal 6/21/67 7.00 1613.60 5,882.7 278 248 174 104 18.0 18.0 17,644,788 150,076 at 23.97 90.00
Sal 6/2t/97 1500 1621.40 §,090.5 21.7 24.3 17.6 102 18.0 180 17,653,212 150,851 84 2397 8000
Sun 6/22/87 T.00 1634.40 5,903.5 28.1 24.7 17.3 108 180 18.0 17,667,252 160,642 84 23.97 90.00
Sun 4/22/87 15:00 1645.10 590142 278 243 168 10.7 18.0 8.0 17,670,808 161,180 a2 2397 80.00
Mon 6/23/97 7:00 1660.40 5,928.5 280 24.7 16.9 111 180 18.0 17,695,332 162,830 79 23.97 80.00
Mon 6/23/07 13.00 1665,90 5,835.0 258 228 153 105 18.0 18.0 17,701,272 163,370 084 23.97 90.00
Tua 6/24/87 7.00 1684.00 6,953.4 279 24.4 167 11.2 18.0 18.0 17,720,820 165,115 81 23.97 90.00
Tue 6/24/97 15:00 1687.50 5,956.9 28.2 252 19.6 0.6 199 20.0 17,725,020 165372 a6 26.63 80.91
Wad 6/25/97 7.00 1704.10- 5973.2 278 244 18.7 9.1 18.0 18.0 17,742,948 167,140 al 23.97 90.00
Wed 6/25/97 15.00 1741.40 5,080.5 25.8 223 171 a5 18.0 18.0 17,750,832 167,865 a8 2397 80.00
Thu 6/26/67 7.00 1727.50 6,056.8 26.4 23.2 128 8.8 18.0 18.0 17,768,220 168,500 a1 23.97 80.00
Thuy 6/26/97 13:.00 1732.05 6,002.1 258 2258 17.3 85 18.0 100 17,774,106 170,054 N 23.97 90.00
Fu 6f27/97 700 1750.48 601986 2748 245 18.8 2.0 18.0 18.0 17,783,017 171,130 82 2397 80.00
Fil 8/27/97 13:00 1755.05 6,024.2 28.1 229 174 8.7 160 180 17,797,974 172,397 92 23.97 90.00
Sat 6/20/97 7:.00 177383 6,0429 26.2 231 171 9.1 18.0 18.0 17,818,266 174201 a5 2397 90.00
Sat 6/28/07 13:.00 1779.32 6,048.4 2680 228 171 89 18.0 i8.0 17,824,186 174,762 92 23.97 90.00
Sun 6/20/97 7:00 1797.60 6,068.7 27.6 242 178 2.8 i8.0 18.0 17,843,928 176,612 B6 23.97 90.00
Sun 6/29/87 13:00 1802.90 68,072.0 28.1 24.8 18.6 2.6 18.0 18.0 17,849,652 177,161 92 23.97 90.00
Mon 6/30/07 800 162110 6,090.2 284 25.1 8.9 8.5 18.0 18.0 17,669,308 179,046 79 23.97 50.00
Mon 6/30/97 14:.00 1626.80 6,005.9 28.8 25.3 19.3 a3 18.0 18.0 17,875,464 179,623 ea 23.97 90.00
Tue 7H/97 T7:00 1843.40 6,112.5 264 23.2 16.9 9.5 180 18.0 17,693,302 181,246 a1 2397 80.00

Tua 7/1/97 13:00 1849.20 86,1183 283 26.0 188 9.5 18.0 1990 17,899,656 101,849 a7 23.97 80.00 .
Waed 7/2/97 7.00 1865.60 6,135.7 26.1 231 164 97 18.0 18.0 17,918,448 183,569 a1 23.97 90.00
Wed 7/2/97 13:00 1872.50 8,1418 28.7 254 193 8.4 18.0 18.0 17,924,620 184,169 89 23.97 80.00
Thu 7/3/97 7:.00 18689.80 8,150.9 283 23.t 16.7 8.6 18.0 16.0 17,943,504 185,848 82 2397 90.00
Thu 7/397 13.00 189540 86,1646 259 27 168 93 180 18.0 17,949,552 188,411 a8 23.97 90.00
Frl 7/4187 7:00 1913.00 6,182.1 26.2 231 163 9.0 18.0 16.0 17,068,560 188,219 Bz 2307 80.00
Fd 7/4/87 13:00 1918.20 6,187.9 280 25.1 188 04 18.0 8.0 17,674,824 189,815 89 23.97 80.00
Sal 7/5/07 700 1937.28 6,208.4 26.6 239 17.3 8.3 180 180 17,894,782 190,570 a1 23.97 90.00
Sal 7/5/07 15:00 1943.62 62127 - 259 22.9 165 94 180 180 18,001,630 191,282 92 23.97 90.00
Sun 7/6/97 7.00 1962.00 8,231.1 26.0 232 16.4 9.8 18.0 18.0 18,021,460 192,864 83 23.97 90.00
Sun 7/6/97 12:00) 1960.00 8,237 1 28.0 249 8.0 10.0 18.0 18.0 18,027,860 183,454 92 2397 80.00
Mon 7/7/87 7.0 1662.80 8,25t.9 219 249 1789 100 13.0 18.0 18,043,944 195,138 i1} 2397 90.00
Mon 7/7/87 13:00 1988.20 6,257.3 29.7 25.7 184 103 18.0 18.0 18,049,778 1957411 86 23.97 80.00
Tue 7/8/87 7.00 2005.80 6,274.8 281 23.2 16.1 10.0 18.0 18.0 18,068,784 187,447 81 23.97 80.00
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TABLE B-1
OPERATING DATA
MEMCOR = PHASES | AND Il

Cunnstative TFoed  Reclrculation Flirate Flilrata _ Tolallzed" Waler
Operaling Tima |How Run Pressure  Pressure  Pressure Feed Flow Flow Filirata Flow  Flow  Temperalus Flux

Dale & Tima (fvs] Mater (psi] {psi] (psfj TMPipsi]  {ggpm m Bl Tolalizer F | _gpdt’] Recovery %
Tus 7/8/97 13:00 2011.50 6.260.6 20.2 25.2 179 10.3 18.0 18.0 074,940 196.024 23.07 90.00
wed 7/9497 7:00| 2028.10 6,208.2 27.7 24.9 16.3 1.4 20.0 20.0 10,098,060 199,708 8 26.63 90.91
wed 7/9/97 13:00 2034.60 6,303.9 26.4 25.4 16.7 11.7 20.0 20.0 18,402,900 200,363 a8 26.63 90.91
Thu TH0MT 7:00 2052.30 6,321.4 27.2 24.3 15.1 12.1 20.0 20.0 18,123,900 202260 62 26.63 90.91
Thu 7110197 13:00 2057.70 6,326.4 %1 2.1 14.2 11.9 20.0 20.0 16,130,380 202,670 66 26.63 90.91
Frt 7/t1/97 7:00 2075.50 6,344.8 27.4 24.6 14.7 12.7 20.0 20.0 18,151,740 204,896 81 26.63 90.91
Fe 7/11/97 13:00 2061.20 6,350.3 20.2 26.3 16.0 12.2 20.0 20.0 18,358,500 205,544 88 26.63 90.91
Sat 71287 700 2097.40 6,366.5 26.1 25.1 15.5 12.6 20.0 20.0 18,178,020 207,412 84 2663 90.91
Sal 7H2/97 13:.00 2104.40 63735 25.5 22.5 13.5 12.0 20.0 20.0 18,188,420 208,056 92 26.63 90.91
Jsun 71347 7:00 2121.50 6,390.6 26.0 2.1 14.9 13.1 20.0 20.0 18,206,940 209,946 a 26.63 90.91
Sun 71397 1300 2127.80 6.396.7 27.0 24.7 14.6 12.8 20.0 20.0 18,214,260 210,497 92 26.63 90.91
Man 7/14/97 7:00 2145.20 §,4143 27.0 25.1 1328 14.1 20.0 2g.0 ta.235.360 212,341 a2 26.63 90.91
Mon 7/14/87 13:00 2151.00 6,420.1 28.3 25.3 14.3 14.0 20.0 20.0 16.242.340 212,990 ag 26.63 80.01
Tue 7/15/97 100 2166.30 6.437.4 27.6 25.0 12.0 14.9 20.0 20.0 18,263,100 214,806 91 26.63 90.91
Tue 7/15/97 13:00 2174.20 6,443.2 27.4 24.5 125 14.0 20.0 20.0 18,270,180 215,563 66 26.63 90.91
Wed 607 7.00 2191.70 6,460.8 27.6 24.7 12.1 15.4 20.0 20.0 18,291,180 217,467 62 26.63 90.01
Wed 7/16/37 13:00 2197.40 8,466.5 2.1 25.1 2.2 15.9 20.0 20.0 18,298,020 216.122 B8 26.63 90.91
Thy 7/17/97 7:00 2214.90 5,484.0 21.1 24.0 10.9 16.6 20.0 20.0 18,319,020 220,039 01 26.63 90,91
Thu 7787 15:00 2218.50 6,487.6 26.2 25.3 19.7 9.5 20.0 20.0 18,323,040 220,324 94 26.63 90.91
Frl 7118197 7:00 2234.30 6,503.4 27.5 25.0 16.4 9.1 20.0 20.0 18,342,300 222.067 et 26.63 90.91
Fri 7/18/97 13:00 2.1 24.3 16.0 9.1 20.0 20.0 10,538,220 222.696 an 26.63 50.91
Sat 7119/97 7:o00 2257.40 8,526.5 27.6 25.1 19.1 9.7 20.0 20.0 18,370,020 224.665 80 26.63 00.91
sat 7/19/87 13.00 2263.40 6,532.5 27.6 24.6 19.3 0.3 20.0 20.0 10,377,220 225,345 91 26.63 90.91
Sun 7/20/87 7:00 2291.10 8,550.2 27.5 24.7 18.3 9.2 20.0 20.0 18,398,460 227,410 83 26.63 90.01
sun 7/20/97 13:00 2287.40 6,656.5 27.7 24.6 16.2 9.5 20.0 20.0 18,406,020 226,129 91 26.63 90.91
Mon 7/21/97 7:.00 2304.10 6,573.2 27.7 24.9 16.5 9.2 20.0 20.0 16.426.060 230,077 63 26.63 90.91
Mon 7/2187 13:00 2309.00 6,579.0 27.7 25.2 16.3 9.4 20.0 20.0 18,433,020 230,726 69 26.63 90.91
Tue 7/22/87 7.00 2327.20 6,686.3 26.3 23.6 16.6 9.7 20.0 20.0 10,453,780 232,661 63 26.63 00.81
Tua 7/22/97 13:00 2333.10 6,802.2 29.2 25.3 16.6 0.6 20.0 20.0 18,460,860 233,333 a0 26.63 90.91
Wed 7/23/9T 7:00 2350.60 8.619.8 27.6 24.6 17.4 10.1 20.0 20.0 18,481,740 235,254 62 26.63 90.91
Wed 7/23/07 13:00 2356.20 8,625.3 26.2 25.3 16.2 10.0 20.0 20.0 18,488,560 235.993 ;] 26.63 90.91
Thu 7/24/87 7:00 2373.90 6,643.0 26.3 23.5 16.2 10.1 20.0 20.0 16.500.620 237,620 a2 26.63 90.91
Th™ 7/24/07 13:00 2379.90 6,648.9 27.4 24.6 17.3 10.1 20.0 20.0 18,516,800 236,961 97 26.63 90.91
Fri 7/26/97 7:00 2396.00 6.666.0 27.4 24.6 16.5 10.0 20.0 20.0 18,637,420  240.296 92 26.63 80.91
Frl 7/25/97 13:00 2402.60 6,671.7 28.3 26.3 17.3 11.0 20.0 20.0 18,544,260  240.939 es 26.63 90.91
Sal 7/26/97 7:00 2420.10 6,600.2 27.7 25.0 16.3 11.4 20.0 20.0 18,565,260 242.935 92 26.63 90.91
Sat 7/26/187 13.00 2425.60 6,604.9 25.6 23.1 14.6 11.2 20.0 20.0 18,672,100 243,474 69 26.63 90.91
Sun F27/97 7:00 2443.40 6.712.5 27.6 25.0 15.9 12.0 20.0 20.0 18,603,220  245.501 62 26.63 80.9 1
sun T/27/87 13:.00 2446.70 671748 28.1 25.3 16.2 118 20.0 20.0 18,599,680 246,109 69 26.63 90.81
Mon 7/20/97 7:w 2466.70 6,735.8 27.7 24.9 15.4 12.3 20.0 20.0 16,621,180 246,067 a2 26.63 90.91
Mon 7/28/87 13:.00 2472.20 67413 26.3 25.3 16.0 12.3 20.0 20.0 18,627,780 2,448,685 es 26.63 90.91
Tue 7/29/97 7:00 2479.80 6,748.9 27.5 24.7 14.7 12.9 200 20.0 18,636,800 250,617 63 26.63 90.01
| Tug 7/20/87 13.00 249520 6,764.3 26.3 23.4 13.5 12.6 20.0 20.0 18,665,380 251,221 91 26.63 80,81
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TABLE S-1
OPERATING DATA
MEMCOA - PHASES | AND I

Cumulailve Feed Heclreutatlon Filirata Filtrate™ Toiallzed” Waler
Operating Time [Hour Run Presawe  Pressive  Pressure FeedFlow Flow  Firate Flow  Flow  Temperalur Flux
Dale & Time jhrs) Meter (psh {psl} Ipsll___ TMP [psil__ |gpm]__ gpm] {gal) Totallzer I°F] lgpd/tt’]  Recovery ¢
Wed 7/30/87 71.00 2512.80 £.782.0 27.5 24.6 13.7 13.8 20.0 200 18,676,620 253.214 62 26.63 50.91
ved 7/30/97 $3:.00 2518.50 8,787.6 28.2 25.3 14.6 13.6 20.0 20.0 18,683,340 253.646 a9 26.63 90.91
Thu 7/31/87 7:w 2536.10 6,805.2 27.6 24.0 13.3 14.5 20.0 18,704,460 255,769 62 26.63 90.91
Thu 7/34/97 13:00 2541.60 6,8109 27.8 24.0 13.4 145 20.0 20.0 18,711,300  256.418 92 26.63 80.91
Frl 8/1/87 7:.00 2550.30 6,020.4 27.6 ° 24.7 12.2 15.4 20.0 20.0 18,732,300 256,301 63 26.63 90.91
Fil B1/87 13:00 2564.30 6.834.0 26.2 25.6 12.5 15.7 20.0 20.0 18,738,020 256.034 aa 26.63 90.81
Sal 8/2/97 7:00 2682.60 68,8517 28 26.3 11.0 17.0 20.0 20.0 18,760,260 260,621 63 26.63 90.91
Sat 8297 13.00 2566.20 6,855.3 27.9 25.2 20.2 7.7 20.0 20.0 18,764,580 261.099 67 26.63 90.91
Sun 8/3/97 7.00 2603.00 8,673.0 27.8 25.2 18.4 6.5 20.0 20.0 10,785,820 263.032 62 26.63 90.04
Sun 8/3/87 1300 2600.30 8,878.4 26.2 26.4 20.0 6.2 20.0 20.0 18,792,300 263,711 00 26.63 90.91
Mon 814497 7:00 2627.10 6,096.2 27 24.3 16.5 6.5 20.0 20.0 16,813,860 265.617 81 26.63 90.91
Mon 8/4/97 woo 2632.60 6,9 .o 26.5 25.6 20.2 8.3 20.0 20.0 18,820,500 266,252 a8 26.63 50.91
Tue B8/5/97 T.00 2650.30 69194 24.9 25.5 10.7 Ba 20.0 10,841,500 260,190 61 26.63 20.61
Tus B/5/97 13:00 2655.90 6,925.0 28.5 25.6 19.7 8.8 20.0 20.0 19,848,220 266,812 an 26.63 50.91
Wed 8/6/97 7:00 2673.50 6,0428 28.1 25.3 16.6 0.3 20.0 20.0 18,869,340 270,691 62 26.63 $0.91
Wed 8/6/97 13:00 2670.30 89484 26 23.3 17.1 89 20.0 20.0 18,876,300 271.269 81 26.63 90.01
Thu 81197 700 2696.70 6,9658 28.2 25.5 183 0.0 20.0 20.0 18,997,180 273,147 a2 26.63 90.91
Thu B8/7/87 13.00 2702.40 8,971.56 26 23.2 16.2 9.8 20.0 20.0 16,904,020 273,776 01 26.63 80.51
Frl 8/8/97 700 2720.W 6,989.1 2.1 25.4 17.3 10.6 20.0 20.0 18,925,140 275.740 a2 26.63 90.91
Fd 8/6/97 13:00 2725.50 8,994.8 26 23.3 15.5 10.5 20.0 20.0 18,931,740 276,340 gt 26.63 90.91
Sat B/8/97 7:00 2742.90 70120 27.1 24.3 15.3 11.8 20.0 20.0 18,952,620 276.329 62 26.63 80.91
Sal 8/9/97 13.00 2746.40 70175 27.6 24.7 16.4 11.2 20.0 20.0 18,959,220 276,071 91 26.63 00.01
sun B/0/97 7:00 2766.20 7,0353 20 25.2 15.6 12.4 20.0 20.0 18,980,580 260,615 a 26.63 90.01
sun 810/87 13:00 277180 7,041.0 20.6 25.6 16.4 12.2 20.0 20.0 18,087 420 261.453 04 26.63 90.91
Mon B/11/97 7:00 2789.40 7,058.5 28.2 25.6 14.6 13.6 20.0 20.0 19,008,420 263,327 a2 26.63 80.91
Aon BA14/87 1300 2785.10 7.064.2 26.5 25.6 15.2 13.3 20.0 10,015,260 283,856 69 26.63 90.91
Tus 81297 7:w 2617.60 7,0868.7 26.1 25.2 13.7 14.4 20.0 20.0 19,042,260 285,824 81 26.63 80.91
fua 8/12/67 13:00 2818.30 7,087 4 26.6 25.6 14.5 20.0 20.0 19,043,100 266,456 91 26.63 90.91
wed 8/13/97 7:00 2835.60 71049 27.0 25.0 11.6 16.3 20.0 20.0 19,064,100 266,265 az 26.53 90.01
Ved 813/97 13:00 2641.60 71107 25.0 23.0 11.0 14.9 20.0 20.0 18,071,060 200,843 84 26.63 90.91
Thu B/14/97 T:.00 2850.10 7.128.2 27.9 25.3 10.0 17.0 20.0 20.0 19,002,060 290,727 62 26.63 90.91
Thu 8/14/57 13:00 2664.70 7.133.8 26.2 23.4 8.7 16.5 20.0 20.0 19,098,780 291,339 ]l 26.63 90.91
Notes:

Flux = Fillrate fltow/membrans area

Racovary - amouni of feed walar converted to flirate {oroduct water)

Racovery - amoun of waler produced flamount of water produced + backwashy)
Racovary = Flllrate Vol/(Fiitrate vol . + Backwash vol)

Backwash Vgl = sweep vol + Flllrale exhaus

Membrane Area based on Outer dlam=33.5 m® per modula
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TABLE B-2

OPERATING DATA
ZEEWEED . PHASE |

Recorded Dala alcufaled Data

[ —_ [= = =

5 — ree ® £

o

g g - & gle |8 28|28 |s 5§ 2 8

i cl& = ®w g| =|d |2glee|s |8 e k| g

& e ef| Flof|ag|{d |ES(Es(E |8 |a 2 |8 T 23

o un 5 =] 2

e|8 |8sleclag|azgle |8E|33(E |4 |& S E & 2

2 ‘.En_ deldo|y gle |25]|29a |e @ IR EA Y
5E s |e3led|8(8al3 |32|8¢818 |5 |8 ) & (€| &8 (5|E[88] ¢
ce |elEeldldaleE] e Rula il ielanlee] ¢ RS s iEla
Date & Tlma O = ;’i’;%,&_a_ >m£ 3( Y n.BE. faelds 0. o | o < E oml|ic &
Mon 4714/97 8:30 0.00 65 85 80 130 5 10 6.00 20645 255 9713 8.50 4] 17 3.43 32.97
Mon 414/87 13:30 5.00 a5 80 45 130 5 10 8.00 2,4021 315 96.48 7.26 3.93 3.43 3297
Tua 4/15/87 10:00 25.50 62 7.6 6.0 13.0 5 10 8.00 23086 2095 96.70 6.75 3.66 3.43 32.97
Tue 4/115/87 13:30 28.00 62 7.5 6.0 13.0 5 10 800 23424 310 96.54 7.26 3.66 3.43 32.87
Wed 4116197 B:30 48.00 74 6.6 6.5 13.0 6 10 @00 25302 255 87.13 7.26 3.19 3.43 32.97
Wed 4/16/87 13:30 53.00 74 7.5 5.5 13.0 5 10 8.00 25823 320 86.43 7.25 3.66 3.43 32.97
Th 4/17/87 &3 72w 78 7.0 6.6 13.0 6 10 600 276903 260 87.06 7.26 3.44 3.43 32.87
Th 41197 11:45 75.25 76 6.0 6.0 13.0 5 10 6.W 2,626.0 305 86.68 7.25 2.95 3.43 3287
Frl 4/18/97 830 96.00 B4 26.0 66 6.0 13.0 13.0 7.6 15 100 ¢ 10 B8.00 30088 265 97.02 7.75 4.17 3.43 32.97
Fii 4/18/97 13:30 101.00 76 26.0 8.0 B0 13.0 13.0 7.3 14 100 5 10 6.00 8,085.1 32086.43 7.50 3.83 3.43 32.97
Sal 4/19/97 8.3 120.00 76 27.0 @0 6.5 13.0 13.0 7.3 1§ 100 5 0 600 3.259.2 275 96.92 7.50 3.83 3.43 32.87
Sal 449/97 12:30 124.00 79 20.0 7.5 6.5 13.0 13.0 7.4 13 80 5 10 6.00 32955 320 96.43 7.50 3.66 3.43 32.87
Sun 4/20/97 8:00 143.50 78 27.0 75 6.0 13.0 13.0 7.3 14 100 5 10 6.00 34908 265 96.61 7.50 3.66 3.43 32.97
Sun 420197 12:31} 148.1) B0 25.0 7.0 6.0 13.0 13.0 7.3 14 80 5 10 6.00 3,536.0 320 88.43 7.50 3.44 3.43 32.97
Mon 4/21/87 B:0() 167.50 76 25.4 7.6 3.0 13.0 13.0 7.2 1§ 100 5 10 6.00 3,728 295 96.70 7.75 3.66 3.43 32.97
Mon 4/21/87 13:30) 173.00 B4 24.0 7.0 6.0 12.6 12.5 7.2 13 60 § 10 6.00 3,787.2 265 86.61 7.50 3.44 3.30 31.70
Tue 4/22/97 8:4'5 192.25 80 5.0 7.0 6.0 130 13.0 7.3 14 100 5 10 6.00 39817 265 96.61 6.00 3.44 3.43 32.97
Tua 4/22/97 13.30] 197.00 84 23.0 7.5 6.6 13.0 13.0 7.3 12 70 5 10 6.00 40296 315 96.46 6.75 3.66 3.43 3297
wed 4/23/97 8:1'5 215.75 77 26.0 7.0 6.0 12.0 12.0 7.4 1§ 110 5 10 6.25 4,220 300 88.77 6.50 3.44 3.17 30.43
Wad 4/23/67 1300 221.00 62 25.0 7.5 6.5 13.5 13.5 7.3 14 80 5 10 6.25 4,273.8 310 96.67 7.25 3.66 3.57 34.24
Thu 4124197 8:3() 240.00 76 26.0 9.0 7.0 12.0 14.0 7.3 i1 150 5 10 6.25 44671 290 96.66 7.75 3.93 3.17 30.43
Thu 4/24/87 14.00) 245.50 79 25.0 80 7.0 13.5 13.5 7.4 10 140 5 10 6.25 4,5238 315 96.62 7.75 3.93 3.57 34.24
Frl 4/26/87 B:00) 263.50 7926.0 6.5 7.0 13.5 13.5 7.5 10 150 5 10 6.25 47075 300 86.77 7.50 4.17 3.57 34.24
Frl 4/25/97 14:30) 270.00 85 "25.0 7.0 6.5 13.5 135 7.6 9 130 5 10 6.25 4,773.3 335 96.41 7.25 3.44 3.57 34.24
Sal 4/26/97 8:00 267.50 77 26.0 9.0 7.0 13.0 13.0 7.3 11 150 5 10 6.00 4.952.2 265 968.81 7.76 4.42 3.43 32.97
Sal 4/26/87 12:30 292.00 60 25.0 90 7.0 13.0 13.0 7.6 10 140 5 10 6.00 #4,998.0 320 96.43 7.50 4.42 3.43 32.97
sun 4127197 8:30 312.00 70 26.0 90 7.0 13.0 13.0 7.5 11 150 5 10 6.00 B5,2065 320 96.43 7.50 4.42 3.43 32.97
Sun 4/27/97 12:3(3 316.00 72 26.0 988 7.0 13.0 13.0 7.5 10 150 5 10 6.W 52337 315 8848 7.50 4.42 3.43 32.97
Mon 4/28/87 B8:0() 335.50 71 27.0 10.5 8.0 13.0 13.0 7.7 12 160 5 10 6.00 54344 315 96.46 7.75 6.16 3.43 32.97
Mon 4/28/37 13:0iD 340.50 80 24.0 10.0 T;<5 13.5 13.5 8.0 g 40 10 6.25 5.465.5 330 06.46 7.00 4.91 3.57 34.24
Tua A4/20/87 @:4i5 360.26 74 26.0 10.0 7.5 14.0 14.0 7.6 1t 160 5 1@ 6.25 56861 315 96.62 6.00 4.91 3.70 35.51
Tua 4/29/97 13:31D 385.00 83 24.0 a0 7.6 13.0 13.5 6.0 g 130 5 10 6,00 5.735.0 335 96.27 7.00 4.42 3.43 32.97
Wed 4/30/97 B:01D 363.50 79 27.0 9.0 7.5 13.0 13.0 7.6 10 150 5 10 6.00 5,907.2 305 96.59 7.25 4.42 3.43 32.97
Wed 4610197 14:010) 369.60 63 25.0 90 70 13.0 13.0 7.7 9 130 5 10 6.00 59621 320 96.43 7.25 4.42 3.43 32.87
Thu 5/1/97 a:oml 407.50 B2 26.0 B89 7.0 13.0 13.0 7.6 10 140 5 10 6.25 6.150.7 310 96.67 7.25 4.42 3.43 32.87
Thu_5/1/97 14:00 413.50 B4 25.0 6.5 7.0 13.0 13.0 7.6 B 13.0 5 10 6.25 62116 330 8646 7.50 4.17 3.43 32.97
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TABLE B-2
OPERATING DATA
ZEEWEED - “HASE |

] — = =

5 E — — - 2 E

§ ﬁ S| Els 5713|815 |2 | & 5

g ElS (g%, 2 i gld E:&ga‘.g g 1 |g = 1ed

0 e|B |gc(zc|Bg(8E|E [35|85(E (& |8 | & (& |E| |§¢

28 4|2 (23282 |s0]8 |3:(8% s g |8lels|zles
§& [B|s (&3 ”%gﬁmgﬁ‘i: A BB A HES
TG mﬂﬁfg§§E§§€%ﬁe;§
Data & Thne o i w.g_ SAldd &ﬁaﬁg sids|AEIZald8) & &l 1IIE(ddld s
Frl 5/27197 8:30 432.00 A5 280 75 65 130 413.0 7.6 it 140 5 i0 B8.25 152845 305 96.72 7.60 368 3.43 3297
Fil §/497 1230 437.00 a7’ 24.0 8.0 7.0 13.0 13.0 8.0 9 13.0 & 10 600 6,335.1 330 96.32 7.25 3.93 3.43 73297
Sat 5/3/97 8:30 456.00 82 25.0 8.0 7.0 13.0 130 7.6 10 15.0 5 10 6.00 6,527.3 310 86.54 7.60 3.03 3.43 32.97
Sal 5/397 1 1:30 459.00 85 25.0 9.0 7.0 13.0 13.0 7.8 10 15.0 5 10 600 6555t 320 96.43 7.50 4.42 3.43 32.91
Sun 5/4/97 8:.00 479.50 75 27.0 10.0 8.0 13.0 13.0 8.4 1 16.0 5 10 6.W 8,269.8 320 96.43 6.00 4.9, 3.43 32.97
Sun 54197 12.30 464.00 61 25.0 9.5 8.0 13.0 13.0 6.2 10 145 5 10 6w 68152 330 95.32 7.50 4.67 3.43 32.91
Mon 5/5/87 7:30 503.00 75 270 10.0 6.5 13.5 135 6.4 1 160 5 10 6W 7.Ww6.8 325 86.37 8,00 4.81 3.57 34
Mon &/5/87 13:30 508.00 82 25.0 8.5 6.5 13.5 13.6 8.4 10  14.0 5 10 6.w 7,089.2 320 98.43 7.50 4.67 3.57 34.24
Tue 5/6/97 7:30 527.00 79 26.0 10.0 9.0 13.0 13.0 8.4 11 15.0 L] 10 6.W 7.252.5 305 85.58 7.50 4,81 3.43 32.9;
Tue 5/6/97 13:30 533.00 81 25.0 10.0 9.0 13.0 13.0 6.0 10  14.0 8 10 6.00 73135 325 86.37 7.25 4.91 3.43 32.91
wed 5/7/97 8:.00 551.50 80 27.0 10.0 9.0 13.0 13.0 6.1 1 15.0 5 10 6,00 76827 305 96.59 7.75 4.91 3.43 32.8;
Wed  5/7f97 14:00 557.50 81 26.0 10.0 9.0 13.0 13.0 6.0 10 1.0 5 10 6.00 7,6633 320 96.43 7.50 4.01 3.43 32.87
Thu 5/8/87 7:30 575.00 78 27.0 10.5 8.0 13.0 13.0 6.2 {1 150 5 10  6.26 7,742,4 320 96.57 7.75 5.16 3.43 32.83
Thu 5/8/87 14:00 581.50 84 26.0 10.5 8.0 13.0 13.0 B2 10 14.0 5 10 G600 78039 325 -96.37 7.50 5.15 3.43 32.81
Fri 5/9/97 7:30 599.00 62 26.0 11.0 9.5 13.0 13.0 .8, 11 15.0 ] 10 e.w 7,987.5 305 9659 7.50 5.40 3.43 32.91
Fd 509097 13:00 604.50 84 28.0 10.5 8.5 13.0 13.0 6.2 10 15.0 5 10 8.25 80838 320 86.57 7.50 5.16 3.43 32.9i
Sal §10/97 7:30 §23.00 78 26.0 10.0 9.0 13.0 1.3.0 6.2 {1 150 5 10 6.00 8,934 315 96.45 7.50 4.81 3.43 32.9;
Sal 5110197 14:00 629.50 71 26.0 10.0 9.0 13.0 13.0 6.0 11  15.0 5 10 6.w 08,2088 310 86.54 7.50 4.81 3.43 328
Sun §/1/87 730 647.W 70 26.0 6.5 9.0 13.0 13.0 6.0 1 150 5 10 6.W 61216.5 315 96.46 7.50 4.17 3.43 J32.9;
sun E/41/97 13:30 653.00 79 26.0 6.0 8.0 13.0 13.0 6.0 10 14.0 5 10 600 82703 310 95.54 7.50 3.93 3.43 32.08;
Mon §12/87 7:30 671.00 80 26.0 9.0 8.0 13.0 13.0 6.2 10  14.0 5 10 6.25 8,431.0 310 96.67 7.25 4.42 3.43 32.81
Mon 5/12/97 13.30 677.00 83 24.0 9.5 a.5 13.0 13.0 8.4 8 13.0 5 10 6.25 B499.4 325 86.51 7.50 4.67 3.43 J2.9i
Tus 5/13/97 7:.30 685.00 80 27.0 10.0 8.0 13.0 13.0 8.6 11 15.0 5 10 8.00 8,675.1 320 96.43 6.00 4.8, 3.43 J32.97
Tue 5/13/97 13:30 701,00 62 25.0 10.5 9.0 13.0 13.0 6.2 10 14.0 B 10 600 8,7358 310 96.54 7.50 5.16 3.43 32.91
Wed /14187 6:00 719.50 63 26.0 9.0 7.5 13.0 13.0 84 11 150 5 10 6w 88412 305 96.59 7.75 4.42 3.43 32.87
Wed 5/14/97 13:15 724.75 84 26.0 9.5 8.5 13.0 13.0 6.4 9 14.0 & 10 6.00 88950 330 96.32 7.50 4.67 3.43 J32.8i
Thu 5/15/87 7:30 743.00 83 28.0 9.0 6.0 13.0 13.0 6.6 1 5.0 5 10 6.W 90165 315 96.46 7.75 4.42 3.43 32.89;
Thu 5§/15/97 15:00 750.50 66 24.0 B5 6.5 13.0 13.0 6.6 9 4.0 5 10 6.00 9,091.1 330 96.32 7.50 4.67 3.43 32.9;
Frl 616/87 8:00 767.50 82 26.0 80 7.5 13.0 13.0 64 11 16.0 5 10 8.00 9,148.1 330 96.32 7.50 4.42 3.43 32.9%
Fi 5/16/97 12:00 772.50 83 24.0 95 8.5 13.0 13.0 8.0 10 15.0 6 10 600 9,1942 330 96.32 7.50 4.67 3.43 32.9
Sal §5/17/97 8:00 79150 180 250 90 9.6 13.0 13.0 8.0 11 16.0 & 10 6.00 93849 315 96.46 7.50 4.42 3.43 329
Sal 5/17/97 12:30 796.00 83 25.0 9.0 10.0 130 13.0 9.0 10 15.0 & 10 600 98,4258 320 96.43 7.50 4.42 3.43 3.9
sun 5/18/97 8:00 615.50 8f 24.0 11.0 10.0 130 13.0 8.0 11 160 8 10 8600 9,6249 310 96.54 7.50 5.40 3.43 32.9%7
Sun 5/18/97 12:30 820,00 82 250 B0 100 13.0 13.0 8.0 10 150 & 10 6.00 90,6638 315 86.46 7.50 4.42 3.43 328
Mon 5f19/97 7:30 839.00 B4 240 10D 9.5 13.0 13.0 7.2 1] 17.0 & 10 600 9,734.0 290 96.75 7.25 4.91 3.43 329;
Mon 5M9/07 1300 644.50 86 23.0 11.0 10.5 13.0 13.0 7.6 10 16.0 & 10 6.00 9,790.0 335 95.27 7.25 5.40 3.43 32.91
_Tue 5/20/197 730 863.00 82 240 12.0 11.0 12.0 120 7.8 12 17.0 5 10 6.00 8,976.1 260 96.66 7.75 5.69 3.17 30.4
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Date & Tim dg  |elaBlsglsg fdleg Alar|ar|BE(8]|S8] & I8l | 0&|25
fue 6/20/97 13:00]  660.50 63 240 125 115 120 120 78 11"'170"‘?"'1?'5‘5‘6"@26@ Y20 9643 7.75 6,94 3.1/ 30.43)
Wed 5/21/97 7:30| 887.00 52 24.0 13.5 12.5 12.0 1220 54 11 17.0 5 10 5.00 10,217.9 310 95.54 7.25 663 3.i7 2043
vad §/24/97 14:00 593.50 56 23.0 13.5 12.5 13.0 130 75 11 170 5 10 600 10,282.8 325 95.37 7.50 5.53 3.43 32.97
Thu 52297 7:30 911.00 53 24.0 12.0 11.0 1.0 13.0 52 12 150 5 10 5.00 10,368.9 305 95.59 7.75 5.59 3.43 32.97
Thu S#22/97 13.00 915.50 55 23.0 13.0 12.0 13.0 13.0 74 11 170 5 10 5.00 10.424.3 325 95.37 7.50 5.39 3.43 32.97
Fri 5/23/97 8:00 935.50 51 25.0 13.0 12.0 125 05 75 12 150 5 10 6.00 10°554.3 310 95.54 7.75 5.39 3.30 31.70
Frl 5/23/97 14:30 942.00 54 25.0 13.0 12.0 13.0 130 75 12 150 5 10 5.00 t0,643.2 310 95.54 7.50 5.39 3.43 32.97
Sal s/24/97 8:00 959.50 52 25.0 13.0 12.0 13.0 13.0 75 {2 150 5 10 5.00 10,696.7 310 95.54 7.50 5.39 343 32.97
Sal 5/24/97 13:00 954.50 55 25.0 13.0 12.0 1225 13.0 7.5 12 150 5 10 5.00 10.739.9 325 95.37 7.50 5.39 330 31.70
Sun 5/25/67 8:00 953.50 52 25.0 13.0 12.0 13.0 13.0 74 12 150 5 10 6.00 10,893.2 315 95.48 7.50 5.39 3.43 32.97
Sun 5/25/87 13:00 958.50 55 25.0 13.0 12.0 13.0 130 75 12 150 5 10 6.00 10,920.6 320 95.43 7.50 5.39 3.43 32.97
Mon 5/26/97 8:00 1,007.50 52 25.0 13.0 12.0 13.0 130 74 12 150 5 10 5.00 11,081.7 31596.48 7.50 5.39 3.43 32.97
don 5/26/97 13:30 1,013.00 55 24.0 13.0 12.0 13.0 13.0 75 10 24.0 5 10 5.00 11,109.1 315 95.48 7.50 5.39 3.43 32.97
Tua 5/27/47 7.30 1,031.00 57 25.0 13.0 12.5 12.0 1.0 7.6 12 150 5 10 5.00 11,2465 310 95.54 7.50 5.39 3.17 30.43
fue 5/27/97 13:00 1,038.50 59 23.0 13.5 12.5 12.0 1.0 75 11 17.0 5 10 5.00 11.302.0 325 95.37 7.25 6.53 3.17 30.43
Wed &/28/97 5:00 1,055.50 53 24.0 13.0 12.5 125 125 7.8 12 19.0 5 10 5.00 11,3810 315 95.45 7.75 5.39 3.30 31.70
ved 5/28/07 14:00 1,061.50 67 24.0 14.0 13.0 12.5 1225 50 11 17.0 5 10 5.00 11.437.3 325 95.43 7.25 6.55 3.30 31.70
Thu §/29/97 7:30 1.079.60 56 25.0 13.0 12.5 1225 125 55 12 150 5 10 600 11.455.7 320 96.43 7.50 5.39 3.30 31.70
Thy 5/28/97 13:00 1,084 50 57 23.5 14.0 12.5 125 125 7.6 11 170 5 10 5.00 11,540.8 325 95.37 7.256.88 3.30 31.70
Fri 5/30/87 7:30 1,103.00 85 25.0 13.5 13.0 13.0 1.0 5.2 11 150 5 10 6.00 I1i555.2 320 95.43 7.50 5.53 3.43 32.97
Fel 65/30/87 13:00 1,108.50 57 24.0 14.0 13.5 13.0 13.0 5.0 11 17.0 5 40 5.00 11.720.2 325 95.37 7.25 5.55 3.43 32.97
Sal 5/31/87 5:00 1,127 .50 64 25.0 14.0 13.0 13.0 13.0 52 12 150 5 10 5.00 11,028.0 320 95.43 7.25 5.55 3.43 32.97
Sal 5/31/97 13:00 1.132.50 67 24.0 14.0 13.5 13.0 13.0 51 {1 17.0 5 10 600 118815 315 95.45 7.25 6.5 3.43 32.97
sun 6A1/97 8:00 1,151.50 61 25.0 14.0 13.0 13.0 13.0 75 11 150 5 10 5.00 11,973.2 320 95.43 7.25 5.55 3.43 32.97
sun 6/4/97 13:00 1,156.50 66 25.0 14.0 13.0 13.0 130 50 {4 17.0 § 10 5.00 12,024.8 320 95.43 7.50 5.55 3.43 32.97
Mon 6/2/97 7:30 1,175.00 64 25.0 14.0 13.5 13 13 54 13 19 5 10 5.00 12101.2 310 85.54 7.75 5.55 3.43 32.97
Mon 6/2/97 13:00 1,180.50 56 23.0 14.5 14.0 13 13 17 #4 15 5 10 5.00 12155.1 325 85.37 7.50 7.12 3.43 32.97
Tua 6/3/97 7:30 1,188.00 52 25.0 15.5 15.0 43 {3 7.5 12 15 5 10 5.w 12337.4 305 95.59 7.75 7.51 3.43 32.97
Tue 6/%97 14:00 1.205.50 66 24.0 15.0 14.5 14 14 15 11 18 5 10 12403.2 330 95.32 7.50 7.37 3.70 35.51
Wed 6/4/67 7:30 1.223.00 91 25.0 16.6 15.5 14 14 64 12 19 5 10 600 12561.1 320 96.43 9.W 5.10 3.70 35.51
Wed 6/4/97 13:00 1,228.50 88 23.0 17.0 15.0 13 13 8 11 15 5 10 600 12616.7 335 95.27 7.50 5.35 3.43 32.97
Thu 6f5/97 7:30 1,247.00 53 260 160 4650 135 135 94 13 19 5 0 6.00 12713.9 3159648 6.25 7.56 3.57 34.24
Thu 6/5/87 13:00 1.25250 89 23.0 17.0 180 13.5 135 75 41 18 5 10 6.00 12755.4 320 95.43 7.50 5.35 3.57 34.24
Fi 6/6/07 7:30 1,271.00 63 24.0 17.5 15.5 13 13 62 12 20 5 10 6.00 12927.7 320 96.43 5.00 6.50 3.43 32.97
Fri 6/6/97 13.00 1.276.50 80 24.0 17.0 16.0 14 14 78 12 19 5 10 5.00 12970.3 325 95.55 7.25 6.35 3.70 35.51
Sat 6/7/87 5:00 1,295.50 52 240 165 80 13 43 75 12 15 5 10 5.00 13052.7 320 05.74 7.50 8.10 3.43 32.97
Sal 6/7/97 13:00 1,300,50 89 24.0 17.0 160 13 13 51 12 19 5 f0  5.00 13105.4 325 95.56 7.75 6.35 3.43 32.97
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TABLE B-2
OPERATING DATA

_ ZEEW'EIED « PHA%gI
[+] e c ﬁ' —
g % 5 €le |as|aFlE | [58] 2 5
8 g =l =l 3| &3 |8F[881% |§ |% 5 o
i Ele |pf] Flat g Eﬂ ks g | g |3 z @3
e, p 8 s
A ETHE R R H E A
a7 a ® @ o] Sl=le
5§ i§“§=§§§m§ %g%e%gg g (28 (31E|8s <
Ep E‘ur_—gg’g% 8 g‘gfg RS gl £ [8]§(c]s]Ee . 5
oate. Tie 3& |slaBlegldaleg|eg|dalas|a|aEigd[o8] o [2]e|s]|Flea|dt
sun 60797 8:0 1,319.50 183 240 160 160 13 3 6 D 16 5 0 500 131641 320 95.74 750 7.86 443 329
Sun 8/8/97 13:0 1,324,650 87 2560 160 160 135 135 8.2 12 ie 5 10 6.001 13208.8 315 6581 750 7.86 357 342
Mon 6/0/97 7:3 1,343.w {88 25.0 150 145 14 4 79 13 20 5 10 500 13267.1 300 PB.0D 8.00 7.37 3.700 85.5
Mon e/S/s7 13:3 1,348.00 89 24.0 180 1580 14 14 6 12 18 5 10  4.W 13315.7 325 94.66 7.75 7.66 3.70 35.5
Tus 6/10/97 7:3 1,367.00 B4 26.0 165 145 145 145 5.1 13 20 5 10 4.00 13391.6 325 94.66 7.75 7.61 3.63 36.7;
True @10/87 133 1,373.00 91 24.0 16.0 150 14 14 76 12 17 5 10 4.00 13426.6 320 94.74 6.W 7.66 3.70 35.5
Wed 6/H1/87 T 1,381.00 85 24.0 160 150 14 14 6 13 20 5 10 4.00 13564.9 320 94.74 7.75 7.66 3.70 35.5°
Wed 6/11/97 133 1.397.00 93 24.0 160 150 %4 14 79 12 {8 5 10 4.W 13601.9 325 94.66 B0 7.66 3.70 35.5
Tw 6/12/87 T3 t,415.00 84 22.0 160 150 14 14 6 13 18 5 10 4.w 13656.2 320 94.74 7.75 7.37 3.70 35.5
Thu 6/12/87 130 1,420.60
Fil 6/13/87 T3 1.439.00 83 24.0 150 150 12 12 79 12 20 6 10 4,00 13716.3 320 94.74 7.75 7.37 3.17 30.4:
Fd 6/13/97 133 1,445.00 92 25.0 150 150 12 12 8 12 20 5 10 4,00 13734.7 315 94.51 7.75 7.37 3AT 30.4
Sal 6/14/97 73 1,463.00 89 25.0 150 150 12 12 8 12 20 5 10 400 13756.6 320 94.74 7.75 7.37 3.17 30.4:
Sal 6/14/97 133 1,469,00 93 26.0 8.0 150 13 ta 7.9 H 19 5 10 4.W 13606.7 320 94.74 7.50 7.56 3.43 32.9;
sun 6/15/87 73 1.467.W 83 25.0 160 180 12 2 76 12 20 5 10 400 13657.8 320 94.74 7.50 7.66 3.17 30.4:
Sun_6/16/97 t3.3 148300 §81 25.0 16.0 15.0 10 {0 12 20 5 10 4,00 13669.8 320 94.74 7.50 7.65 2.64 25.31

Flux = Fillrale flow/membrane area

Racovery - amounl of fasd waler convertad to fHirate (product water)

Aecovery - amount of water produced /@amount of water produced + bleed rale)
Recovery o Parmesale Aate fo Draln/{Permenta Rate to Draln + Bleed Rate)
Backwash Vol = sweep vol + Filtrate axhaus|

Membrane Area based on Ouler diam = 150 #?
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i ! TIHOEER R
& . g
Dats & Time a3 E sl H ? E g é E 8 &
Thu 6/10787 730 0.00 -] 40 141648 08 850 147 1569 1522 29 21
Thu 6A19/97 1330 8.00 93 4. 142,018 0 9892 950 (47 211 202% 29
Fit 8/20/07 730 24.00 82 4.0 143344 88 450 t47 2.4 2029 14,100 251 28 21 1634
Fil 6/20007 1330 30060 92 40 143719 0 8292 BS0 V47 2.4% 2029 29
Sal 62197 7.30, 48.00 a2 A L 40 144904 B8 8460 147 2.4t 2028 28 21
Sat 62197 1330 54.00 : 1} | k . 5. 40 145222 L] 89292 B850 147 2491 2020 28
Sun 8/22/97 130 72.00 85 170 30 2120 80 80 a0 " 16 1Q 20 40 146864 08 po0 147 241 2020 29 21
Sun 62297 1330 70.00 03 80 30 30 B0 80 60 10 18 10 20 40 147084 D §982 BOD 1.47 21t 2028 29
Mon 6/2387 7:30 88.00 a0 170 40 40 80 080 80 1 18 111} 20 40 148304 BB 000 199 2.4% 2028 13,040 E70 145 29 21 0954
Mon 6/23/97 1220 102.00 84 1560 30 30 80 80 TO 1" 14 10 20 40 148,700 0 D092 850 t47 211 2028 9
Tua 6/24197 7330 12000 Bl 470 30 380 8L 60 7O 1" 15 10 20 40 H49568 BB 800 147 211 2020 20 2%
Tue &/24/97 13:30 126.00 43 80 30 30 80 80 F0 1t t5 10 20 40 0 0992 500 147 2141 2020 29
Wed 6/25/97 13:30 150.00 7@ 180 30 230 80 60 60 " 15 10 20 40 15t,13 68 B.00 147 241 2029 14,500 208 220 28 21 1.0
Wed 6/25/87 13:30 150.00 g 170 30 230 AD 80 64 10 15 10 20 40 51539 0 09082 200 147 241 2028 20
Thu 6/26/97 7.0 166 00 7™ 70 30 230 60 80 490 1 14 10 20 40 62604 7 800 {47 211 2028 29 26
Thu 8/28/87 13:30 174.00 82 170 30 30 8BO 80 6O 10 1] 10 20 440 153085 0 0984 700 147 2141 2020 29
Fil 621191 T:30 192 .00 83 150 30 30 60 80 60 10 15 10 20 490 154202 7 700 147 211 2020 17,280 178 138 29 26 1019
Fi 6227787 1200 198.00 81 150 39 30 B0 B0 60 10 1§ 10 20 440 184604 ¢ 9984 700 t47 21t 2029 29
Sat 6/26/07 7.0 218.04 g 150 30 30 B0 B0 &0 0 15 10 20 40 185605 r 700 147 211 202% 29 26
Sal 8/28/9T 13:30) 222.00 0f 140 30 30 80 80 80 0 i6 W0 20 40 185047 O 9984 200 147 201 2028 28
Sun 6/29/07 7:30 240.00 81 150 3¢ 30 RO BO 70 t 15 40 20 40 155695 7 TO0 #47 211 2029 24 26
Sun 8/20/07 13:30) 240.00 9 100 40 40 B0 B0 70 0 17 10 20 40 583X 9964 700 198 2.11 2029 Z9
Mon 6/30/97 8:00) 204 50 82 10 45 40 60 080 74 10 1 20 10 40 167442 -} 725 221 211 2028 15,880 182 152 29 23 1.060
Mon @/30/87  14:00) 27050 93 0 50 33 80 BO VO 0 2 0 35 677179 0 0983 TOD 240 2.1 2029 331
Tue 7/1/07 7:00 287.50 83 00 45 45 80 60 78 12 14 20 W 356 159826 13 800 22% 2.1 2029 33 17
Tue 497 13:00 29350 83 #i0 45 40 80 980 T4 10 13 20 0 40 159335 0 9990 750 2.2% 211 2029 . 29
Wad 7/2/97 7.00 3t 50 84 220 50 45 00 80 T8 12 14 20 10 40 180,493 8 775 248 21t 2029 17,300 281 111 24 23 IN L |
Wed 72187 13:00 317.50 83 150 45 40 B0 80 14 10 3 20 16 35 140888 © 9992 1000 221 2,11 202% 33
The 7397 7.00 335.50 65 180 45 40 80 80 T® 2 5 20 10 35 161938 10 025 221 2.1 2029 a3 19
Thy 4397 13.00 an 50 94 150 45 40 8BO 80 7@& 1" 13 20 18 35 162,200 0 9680 1000 229 2.4% 200 33
Fii 14187 T:004 359.50 84 140 S0 50 8O0 80 B4 12 15 20 6@ 3§ 163350 10 1025 240 2.1t 2020 15,700 kil 210 33 19 1.31]
Fil 714197 1300 38550 94 130 50 456 80 080 B8O 1" 13 20 0 35 163719 0 8953 (000 248 211 2028 33
Sal 7/5/87 T:30] 393.87 82 130 50 60 80 080 860 L1 16 20 1 A5 164727 10 1000 248 2.11 2029 32 19
Sal 25107 13:30 350.00 82 110 50 50 B89 B0 80 H 14 20 10 35 185089 0 9980 1000 249 2.1 2029 3a
Sun a7 T30 408.00 83 193¢ 60 650 B0 Bo 80 12 18 20 10 38 165874 10 10,00 205 2.1 202¢ a3 19
Sun W7 13:30f 4i4.00 g4 110 6 60 60 B0 €0 tf 4 20 10 35 84110 g 6986 1000 246 2.1t 202§ i3
Mcn 7/7/87 .00 431.50 85 20 60 60 989 BO 9B 13 18 20 10 20 148781 0 9.75 285 238 22.03 58
Mon 7287 1300 437.50 g0 100 55 S50 90 B0 74 ” 18 20 10 20 167059 10 0063 1000 270 238 228) 18,040 542 164 50 19 1.34]
Tuo T/8/87 7:00 455.50 81 50 460 60 90 980 @2 13 17 20 10 25 167978 15 1000 285 238 228} 17 12
Tue 7/8/07 1300 461.60 91 00 55 55 90 80 78 12 16 20 0 20 1688290 a0 8977 1000 270 238 2283 58
Wed 7/9/27 7.00] 479.50 gf 060 70 65 100 100 82 172 8 20 10 20 189,185 0 10256 344 284 2538 58
Wed 7/8/97 12.00 485.50 82 00 60 64 100 190 74 12 10 20 10 20 169,484 15 8074 1000 285 264 2538 19,400 444 152 50 12 2.47]
Thu 1197 T7:00 502.50 B4 00 70 65 0 110 84 12 7 2 16 20 110422 (5 1025 344 28t 2790 58 12
Thu 7H0/87 13:00 509.50 82 00 65 45 110 110 B84 12 19 20 0 30 11070 0 99.79 1000 319 29t 2790 29
Fei 7/14/97 7.00 527.50 84 DD BOD TE 120 120 B2 12 e 20 W0 25 1Widg2r 0 1000 393 347 04 47
Fil 71197 12:.00 53350 [: 1] 00 70 0.5 a0 8o a4 1t 10 20 W0 30 irt,Me 15 0981 1000 344 2.1 2029 18,000 412 158 kX:] t2 2.36
Sab Ht297 100 551.50 83 00 B0 75 80 80 B0 1 15 20 0 30 112881 15 10.00 383 2.1t 2020 39 12
Sal 2712187 13.00 557.50 82 00 Fo0 85 B8O Bo A4 12 19 20 0 30 13256 0 09983 1000 344 241 2020 LE:]
Sun 38T 100 575.50 62 00 90 685 80 80 82 1t 15 20 W 0 A7 15 1000 442 2.1 2029 KE] 12
Sun 713/87 1330 30 174,708 9981 1000 417 24t 2029 a9
35 175910 o 1000 467 241 2029 i3
3-0 Bt g 00— = D28 as :2 203
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Dats & Time t 5l ¢ 5’ 3 E Eg E %i 4% 3
Tue 71597 7.00 623.50 10 30 177140 15 10.26 442 211 2029 30 B
Tua 75/67 (300 679.50 M 30 (77641 ¢ 8963 1000 393 211 2028 34
Wad 711697 7.00 647.50 o 30 78399 o 1050 447 214 2029 a9
Wed 118/07 1300 653.50 10 20 178,743 16 0879 1000 303 211 2029 17,100 191 a9 19 257
Hw 71707 100 871.50 10 30 179388 18 10.25 497 2.4} 2029 a9
Thu 7H87 13.00 677.50 0 30 19714 0 9979 10.00 363 211 2020 g
Fil 711807 T00 €95.50 10 30 18031 0O 10.25 442 2.4t 2020 a9
Fil TNaeT 13.00 701.50 10 30 BOYA0 18 8970 1000 383 241 202% 16400 188 a8 10 2461
§al 71987 700 71950 10 30 186128 8 1600 303 2.11 202% 18 10
Bat THWAT 13.00 725.50 10 30 181224 © 8979 10.00 3891 211 2029 39
Sun 7/20/87 .00 743.50 10 30 181,249 18 10.00 393 2.4t 202% 38 10
Sun 7/20/97 13.00 740,60 10 30 181,423 0 9979 1000 383 2.1 2020 19
Mon 7724187 100 07.50 2 10 40 1814687 0 950 344 211 2029 29
Mon 762487 13.00 17350 20 10 40 191912 {8 9954 1000 368 2.4t 2029 13,750 29 10 206
Tua 2422497 T00) 191 50 20 19 40 24 14 1025 393 2.11 202 249 13
Tus 772297 13.00 79750 20 0 40 183830 o 0386 (0.00 3688 2.4t 2028 28
Wed 7/2397 71.00 at5.50 L i | | E 20 10 40 184371 L+ 10.00 417 241 2020 29
Wed 7/23/97 13:.00 A21.50 4 g0 80 70 B8O 80 88 12 1 20 10 40 184782 14 9968 950 393 211 2029 14,400 29 13 1.66]
Thu 124187 7:00 B33.50 B5 00 8g 70 B8O B0 90 12 17 20 10 40 195408 14 6976 9560 283 241 2020 29 13
Thu 77247 13:00 84550 93 00 B0 70 @80 @0 BB {2 {5 20 10 40 185470 O 99.68 10.00 3851 241 20.2¢ 29
Fil 7/25M7 7:00 B63.50 68 00 @90 70 80 BHO B8 12 18 20 10 40 185742 0 10000 1050 393 2,11 2020 28
Frl 7125/07 12:00 969.50 85 00 76 685 80 B0 84 12 1@ 20 10 35 168116 14 0087 1000 368 241 2029 14,440 KK ] 3 1.09]
Sl 7HBT 700 887.50 6 0D g5 &0 A0 AG B4 41 18 Z0 10 40 186622 Q 9987 (025 249 24f 2029 29
Sat 1/2al97 1300 893.60 e5 00 70 65 60 40 88 12 9 2 0 40 188897 7  BOB4 1000 344 2.1 2028 29 28
Sun 727107 T:00 g11.60 83 00 70 65 83 80 8B 13 ta 20 10 1.0 87615 14 DOB2Z 1050 344 238 2092 29 13
Sun N2787 1300 817.50 94 00 70 65 B8O 8D BO 12 17 20 10 40 187,782 0 9998 1000 344 291 2028 23
Man 7720087 7.00 935.60 84 0o A5 80 100 to0 88 N 19 20 10 40 108237 14 9988 1025 417 204 2528 16300 29 13 1.79]
Man F28/07 12:00 941.50 94 DO 80 765 100 100 84 12 §7 20 10 4O 88638 O 0988 1000 383 284 2530 29
Tue 7/29/87 7:00 959.50 86 00 85 600 120 120 668 94 1@ 20 10 40 185286 18 00.84 1050 447 217 3043 29 10
Tua 7120087 1300 965.50 94 00 105 9§ 120 120 8G 2 7 20 0 4g (89592 0 9984 10.00 546 A7 3043 29
Wed 7/30/87 7.00 98350 88 00 100 85 110 110 68 13 19 20 0 40 150059 18 9980 1025 491 28t 27.00 15300 9 12 204
Wed 230007 13.00 989.50 95 00 60 7S 80 B0 BE 12 18 20 10 404 190352 0 6088 10.00 383 241 2029 20
The 743197 7.00 I007.50 87 o0 65 B0 E0 80 B0 13 18 20 10 40 100715 18 BIB4 10.25 4,17 238 2283 29 10
Thu 73197 1300, 1013.50 94 00 B85 80 B0 60 98 12 16 20 0 40 191033 0 9984 1000 4.47 211 2028 29 i
Fil 897 100 1031.50 87 00 &5 B0 B0 B0 02 13 @ 20 0 40 191,574 18 9998 1025 407 21t 2020 14700 29 12 1.95
Fil /987 13.00 1037.50 4 00 &0 TO B8O PO TE 13 8 W0 20 40 191038 o0 63688 {000 393 211 2020 20
Sal &/2/57 100 1056.50 97 00 80 7O 60 @0 86 3 T (0 20 40 19307 14 o%ed 393 211 2029 29 13
Sal /2/07 1200 104150 9 00 €80 TO 80 B0 6848 12 17 10 20 40 19IM1 o 0950 193 214 2029 29
Bun B/3/97 190 1079.50 8 00 70 45 60 00 91 ta ] 10 20 40 194178 14 9986 344 211 2020 20 12
Sun B/3B7 1200 1085 50 88 00 0O A5 BO AP 94 2 7 10 20 40 wW4mR 0 o988 344 211 2020 29
Mon @487 7.00 110350 a8 00 775 70 8O0 A0 92 W 16 1 20 40 194567 16 9988 1025 380 2.11 2029 14180 29 12 1 8g]
Mon &497 13.00 1108.50 9% 00 80 70 80 80 A8 2 1a 10 20 40 1949850 0 6986 1000 393 211 2029 29
Tua &/5/97 7.00 1127.50 87 00 B0 75 60 B0 68 13 18 10 20 10 195802 i6 9988 1025 393 A4 2020 29 12
Tue 8/507 13.00 1133.50 4 00 60 70 40 80 72 113 16 W 2 10 t1eaim ¢ 0586 1000 393 2.4 2029 29
Wod &/6/97 T7.00 1154.50 87 00 65 80 @80 B8O T7H W ] 0 20 26 197148 14 9985 1000 417 211 20.20 12300 4.7 13 144
Wod 8/6/97 1300 1157.60 9 00 80 TS 80 80 T4 12 17 10 20 25 79457 0 8981 000 393 2.4 2020 47
Thy @787 7:00 117560 B8 DO B0 B85 BO B0 B0 W 19 J0 20 25 198,330 1D 0088 1025 442 241 2020 47 19
Thu B/7/07 13:00 1181.50 95 00 80 TS5 684 B0 74 12 10 20 25 198628 O 9966 1000 383 21f 2029 4.7
Fil /807 7:00 1199.50 88 00 00 85 &0 40 80 4 20 10 20 25 188510 10 9988 1025 442 214t 2029 12850 47 18 1.40
Fel Q/8/07 13:00, 1205.50 85 00 80 75 80 80 78 W 18 W0 @ 25 198608 O 9968 1000 393 211 2029 47
Sel e/9/97 7.00 1223.50 85 00 B85 80 80 606 80 4 20 0 20 2§ 2067 G 6980 1026 4.(7 211 2029 47 il
Gat a&wa? 13.00 1228.50 68 00 85 60 80 B8O 7O 13 18 10 20 25 200075 0 0988 1000 417 2.11 2028 4.7
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LT-ddV

TAuci 0-3
OPERATING DATA
ZEEWEED - PHASE !

Tl £ £ g g'
ol Teoleqls 212 [3]5 £l | 0 3§ }
i s s | f il 3|8 s| £
3 1 E i Bk a1 E 15 1
_ £ E = g * g % o &
P | 10K 5 o | 3§
Dato & Thne 4 = E a £ 5 & £ |, - 3_ E i g 3 b7
Sun 8/1087 7.00 1247 50 [:1] e 78 14 20 10 20 25 201846 10 ﬂé 88 1025 4.42 2. 12850 47 19 t 07
Son W10/47 13:00 1253 5¢ 05 g0 78 13 19 10 20 25 202142 QO 9989 $000 417 211 202% &7
Hon /11/97 7.00 1271.50 87 80 80 14 20 143 20 25 203,02% 11 9985 1025 442 2,11 2020 14400 4.7 17 1 32b
Mon 8/11/07 13.00 1277.50 85 40 74 13 19 10 20 26 203318 O D965 00D 442 211 2029 47
Tua BAHET T:00 1205.50 a7 80 748 14 20 10 20 2.5 204,188 0 99856 t0.25 442 2.11 2029 47 19
Tus 8/42/97 13:00 1301 50 113 80 74 13 19 10 a0 25 204483 0 9986 1000 417 211 2020 47
Wad &/13407 700 11i0.50 as 80 19 14 20 10 20 25 2054958 11 9985 1000 467 241 2020 13700 47 17 126
Wead 81397 13.00 1325.50 o4 80 12 13 19 10 20 25 2050842 0 99685 1000 467 241 2020 47
Thu &/14/97 7:.00 1342.50 94 00 74 15 21 10 20 25 208529 10 9986 1000 491 241 2029 q7 19
Thu 8/14/97 43.00 1349.50 25 1 .S X 80 T7 13 1] 10 20 25 206810 0 9986 1000 487 211 20729 47
Fil e/15i97 7.00 1382.50 85 00 {05 95 80 80 T8 14 21 10 20 25 207680 10 90986 1025 518 2.1t 2029 13100 17 1] 108
L_Fi 81597 |3.00] 1373.50 98 00 95 980 80 80 72 13 10 10 20 25 2079M O 09566 1000 467 2.41 2020 47 '
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’ TABLE B4
WATER QUALITY DATA
MEMCOR - PHASES | AND 1l
"~ Feed Water Memcor Filtrate Memcor Backwash

= 2 o
E E = E a £ E = 2
z T s 5§ £ £f 2T ZE 0 g 5§ = § &7 8% E |2 =

= s Z 2 2 35 o 25 SE £§ 5 = 5 g 2 g B ® & =z 2 $£F £ 5 |3 S g g
- 3 = S -n = - [-% = oy - -

_%¢ & _ 2 5 3§ 3s 3§ E32 3233 ZEZEZE _ L 2 E £ % ?L 3858 (5 z % §

s 28 2 0% 9 85 « EF 37 o £ 8% 22 20O 22 X B0 0% - g 8% <« & & % g z B3 E7 I3 o |Eg 2 o g

bas _|BE 35 F 2z p¢ 2 38 3 55 35 & g6< 82 83 F 33 57 5 @€ 5 S 33 5 8 8§ £ 3 ¥ cE RS $6 &£ 184z 5 B @

] A— =1 — S Al 1 St S (=]

Mon 14-04 1610 7.12 1.80 915 1680 1630 1655 7.09 0.09 003 0. 18.0

Tue 1504 1120 1570 7.04 250 8 1114 1560 1650 1605 7.02 0.06 005 006 04 067 0.118 1600 728 21.0 44
Wed 16-04 1620 7.05 3.70 7 5 1400 | 137.3 1680 1700 1690 7.00 0.05 009 007 0.45 ND ND 2100 27.0
Thu 17-04 1760 7.0t 2.60 82 25 0117 160.3 1780 1800 1790 7.00 O.11 012 0.12 073 7.8 0.138 1820 7.14 27.0
Frl 18-04 1580 7.16 3.12 183.3 1570 1630 1600 7.16 0.16 0.15 0.16 1.47 7.28 180
Sat 19-04 2020 718 250 2039 2080 2180 2120 7.20 0.14 020 017 14.6
Sun 20-04 2250 716 280 2262 2260 2320 2290 724 0.15 015 0.15 18.0
Mon 21-04 2220 7.17 3.00 2499 2240 2450 2350 7.16 0.14 0.14 0.14 1.87 26.0

Tue 22-04 2220 7.19 320 4.4 2742 2250 2380 2315 7.13 019 028 024 02 093 0.121 2220 722 21.0 28
Wed 23-04 2250 7.15 3.10 . 2963 2270 2400 2335 7.09 Q.12 022 017 073 33.0
Thu 24-04 2000 7.16 390 NS NS o0.123 319.7 1990 2130 2080 7.09 022 0.83 053 127 76 S5 o0.118 1890 7.33 210

Fri 25-04 2080 7.11 3.10 as52

Sat 26-04 2000 7.5 320 3462 2020 2010 2015 7.00 023 021 022 24.0
Sun 27-04 1940 7.06 14.70 370.0 1930 1850 1940 726 024 05t 0.38 28.0
Mon 28-04 1790 7.16 3.10 3929 1830 1970 1900 7.00 0.06 0058 006 2.93 17.0

Tue 29-D4] 1285 1970 741 320 4 3 2 576 | 4169 1990 1870 1980 734 006 004 005 1.0 1.33 0.117 1288 ND ND 264 1960 745 158 1276 24
Wed 30-04 2000 722 240 443.1 2070 2110 2090 7.18 0.12 0.07 0.10 1.80 27.0
Thu 1-05 2010 7.11 280 84 23 Q147 4662 2010 2120 2065 7.11 0.15 0.12 014 220 81 17 0139 2020 728 250
Fri 2-05 2130 712 210 4892 2110 2100 2105 7.17 0.10 0.07 0.09 1.13 17.0
Sat 3-05 2090 7.23 230 5121 2100 2090 2085 721 0.11 0068 0.09 12.2
Sun 4-05 2010 7.07 220 534.9 2020 2000 2010 7.11 018 O0.17 Q.18 58
Mon 5-05 1950 699 230 5589 2000 2140 2070 7.03 0.03 0.04 0.04 1.80 9.6

Tue 6-05 1970 711 160 2.8 586.8 2020 2070 2045 7.14 006 003 005 04 193 0.133 2040 725 127 22
Wad 7-05 2100 7.09 260 6059 2100 2120 2110 713 017 020 0.19 1.20 2060 16.6
Thu 8-05 2080 7.04 1.40 NS NS 0.111 6289 2060 2200 2175 7.11 0.09 O.11 010 040 76 10 0.106 2060 723 83
Fri 9-05 2020 697 2.00 6512 2030 2020 2025 7.02 0.03 003 0.03 1.20 10.0
Sat 10-05 2500 7.07 470 6755 2470 2000 2235 69¢ 0.14 025 020 9.3
Sun 11-05 2230 7.00 1120 6976 2270 2260 2265 7.10 0.36 008 022 8.6
Mon 1205 2220 68 360 7214 2230 2070 2150 686 0.12 0.10 0.11 1.53 13.0

Tue 13-05] 1407 2150 7.17 160 20 a 50 16,100| 721.4

Wed 14-05 2230 698 2.10 7514 2220 2250 2235 7.17 013 O11 012 02 1.60 .. 1411 75 1431 70
Thu 15-05 2480 7.03 1.30 NS NS 0.106 7743 2440 2380 2410 7.06 0.12 017 0.15 1.93 0.101 2330 7.16 7.8
Fri 16-05 2300 €87 1.30 7976 2280 2300 2290 €98 0.07 G110 009 0.80 , 6.8
Sat 17-05 2220 699 230 8209 2200 2330 2310 701 0.07 0.12 0.10 6.0
Sun 18-05 2220 6.89 4.50 : 8434 2220 2250 2235 703 015 0.09 0.12 62
Mon 19-05 2180 7.09 1.03 ND 16 3,700| 8664 2200 2270 2235 7.13 0.05 0.03 0.04 267 ' 6.0

Tue 20-05 2180 69 150 36 NS NS 0108 ND 21 5,000] B9.6 2150 2170 2160 695 0.06 007 007 04 227 0.106 2140 7.04 7.2 10.0
Wed 21-05 2310 694 2.60 9127 2320 2370 2345 701 010 0.18 0.14 453 7.8
Thy 2205 2260 694 1.25 8358 2260 2260 2260 697 0.11 021 0.6 193 70 5 2260 7.1 7.7
£rl 23-05 2200 7.01 1.29 958.9 2240 2440 2340 706 008 020 0.13 1.27 52
Sat 24-05 2300 7.04 1.30 982.8 2340 2420 2380 7.10 0.09 0.14 0.12 6.0
Sun 25-05 2240 7.07 2.10 10034 2280 2240 22685 704 0.09 014 012 7.1
Mon 26-05 2020 7.10 1.40 10267 2070 2100 2085 8.16 004 008 005 1.73 25.0

Tue 27-05| 1158 1860 7.12 370 4.0 25 31 2,900/1051.6 1860 1990 18925 7.13 004 0.06 0.05 1.20 1167 NS NS 2600 | 1860 7.30 64 1124 100
Wed 28-05 2010 710 1.90 ND 3s 3,100[1074.7 2110 2100 2105 8.00 006 005 0.06 3.93 9.3
Thu 2005 1880 B97 1.60 6.9 5§ 0110 1097.6 1910 2000 1955 790 004 004 0.04 2.53 0.108 1850 722 110
Fri 30-05 2000 7.00 1.35 11191 2040 1980 2015 7.01 003 003 002 2.93 10.1
Sat 31-05 1830 7.00 1.80 1140.7 1840 1860 1850 7.07 016 0.08 0.12 8.9
Sun 1-06 1820 7.08 26.00 1163.2 1880 1500 1880 7.07 0.18 0.12 0.16 6.0
Mon 2-06 1780 7.02 1.00 1187.9 1810 1980 1895 7.06 0.06 003 0.05 4.14 64

Tue 3-06 1750 7.00 120 288 12100 1840 2040 1840 7.06 0.09 0.06 008 750 " o.102 1800 7.11 8.8 145
Wed 4-06 1940 691 1.40 12332 1990 2000 1995 7.01 0.08 0.12 0.10 4.20 6.6
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TABLE B-4
WATER QUALITY DATA
MEMCOR - PHASES | AND (I
Feed Water Mamcor Fiitrate Memcor Backwash
s
= ]
2 Ee 5= T ZF 2F 2T - § - E |z 3
£ s £ 2 £E 5 $5 35 £§ T 5 5 = Z = § B & = £ $£F &% £ g€ = =
2 = = = e 28 28 3 ) ) =] = o =c 3 2|2
<37 §. _f 5 §8 8 & 538232 2EEEzE g s g E £ 2 Bi 3 ois 51§58 & 2 2
o c 22 w» 0 §8 4 ®3 FE3 o € = Su o _:‘ 2 B0 o - o 58 @ = » z 55 g3 w5 o = e @ @
ome |82 58 = SE 8% 8 2% £b $5 & | 5 %3 B= 23 . £2 52 £2 32 & 2 g8 5 B 8 £ I B :2 85 BE £3% = E 8 8
Thu 5-06 1840 6.93 1.34 NS NS 0.115 12562 1730 1770 1750 7.04 0.07 0.14 0.1 760 69 5 0.119 1690 7.13 7.5
Fri 6-06 1700 687 1.74 12783 1730 1760 1745 6.86 0.07 012 0.10 4.50 12.0
Sat 7-06 1600 6.98 1.60 13018 1620 1620 1620 705 024 0433 029 6.2
Sun 8-D6 1700 7.02 1.90 13254 .1740 1740 1740 7.03 016 015 O0.16 7.0
Mon 9-06 1520 683 1.10 13254 1540 1660 1600 6.95 0.06 0.05 0.0 5.00 708 45
Tue 10-06] B84 1570 7.16 120 0.8 13698 1610 N/A 1610 7.4 0.10 NA 010 02 520 a77 1570 723 6.8 989 80
Wed 11-06 1640 7.00 1.94 13944 1880 1850 1815 7.00 014 019 Q.17 4.00 721 82
Thu 1206 1580 7.00 154 14131 1740 NA 1740 7.01 034 NA 034 1730 720 4.8
Frl 13-06 16830 7.11 122 1434.1 1670 1710 1690 7.20 026 028 027 .67 718 55
Sat 14-06 1600 7.17 340 ‘ ’ 1458.1 1610 1600 1605 7.19 0.09 024 0.17 6.3
Sun 1506 1620 710 212 1480.1 1630 1620 1625 7.16 0.14 014 0.14 6.0
Mon 16-06 120 1504.9 1560 NS 1560 7.35 009 NS 0.09 748 82
Tue 17-06 N/S 15284 NS NS NS NS NS NS NS NS NS
Wed 18-06 1.35 15514 1820 1830 1825 7.03 0.0 0.06 0.08 213 7.16 53
Thu 19-06 1.70 15749 1510 1500 1505 7.06 0.08 0.09 0.09 1.73 713 57
Frl 2006 150 4.5 15884 1610 1590 1600 7.13 0.09 010 0.10 02 173 68 20 0.66 728 6.2 8.5
Sat 21-06 1.80 16214 1620 1600 1610 7.10 O.t1 011 0.11
Sun 22-06 2.00 1645.1 1560 1560 1560 714 0.14 . 0.12 0.13
Mon 23-06 033 15 NS NS NS |1665.9 1500 1600 1550 7.21 0.07 0.04 006 05 213 61 20 0103 995 067 005 041 590 389 ND ND 5,000 7.36 43 5.50
Tue 24-06 1.00 16875 1600 NS 1600 7.11 0.08 NS (.08 213
Wed 25-06 1.10 17114 1460 1500 1480 7.06 005 0.05 0.05 2.07 0.104 7.1 63
Thu 26-06 1.80 1733.0 1660 1700 1680 7.05 0.03 0.04 0.04 167
Fri 27-06 1.30 1755.1 1530 1770 1650 7.05 0.06 0.06 0.06 220
Sat 28-06 1.70 17793 1510 1760 1635 693 0.05 0.03 0.04
Sun 29-06 1.50 18029 1600 1660 1630 714 0.08 0.08. 0.08
Mon 30-06 090 0.86 12 25 14.000(1826.8 1610 1610 1610 7.14 003 0.04 004 0.6 220 61 13 0.102 083 004 271 32 017 ND ND 12,000 728 46 4.80
Tue 107 1.20 18492 1580 1610 1595 7.08 0.03 0.04 004 1.87
Wed 2-07, 120 18725 1650 1570 1610 689 0.04 0.03 0.04 220 0.108 715 8.1
Thu 3-07 1.10 18954 1650 1720 1685 695 0.04 003 0.04 1.93
Frl 4-07 1.30 19188 1680 1700 1695 690 0.03 0.05 0.04 1.47
Sat 5-07, 1.20 19436 1650 1610 1630 €.93 0.05 0.04 005 .
Sun 607 1.30 1968.0 1670 1640 1655 699 0.04 0.05 0.05
" Mon 7-07| 160 286 50 25 1.500L 19882 1500 1590 1590 7.05 005 002 004 04 187 53 10 o010 0.36 1 ND 4,000 725 62 11.40
Tue 8-07| 1.00 20115 1550 1670 1610 7.12 003 003 0.03 1.67
Wed 907 120 20348 1650 1720 1685 7.05 003 002 0.03 1.20 . 0116 724 65
Thu 10-07 150 2057.7 1600 1690 1645 7.03 0.05 003 0.04 1.40 ’
Fri 1107, 1.65 20812 1600 1860 1730 699 0.03 0.05 0.04 1.80
Sat 12-07 1.30 21044 1630 1720 1675 7.06 0.03 0.04 0.04
Sun 1307 150 21276 1510 1480 1495 710 005 0.05 0.05
Mon 14-07 190 1.2 43 as 4,50012151.0 1600 1610 1605 7.08 004 003 0.04 147 6.7 SN 995 043 006 346 1.3 005 15 ND 500 729 78 11.00
Tue 15-07 1.60 21742 1600 1700 1850 7.00 0.02 0.03 0.03 1.73
Wed 1607 1.36 21874 1560 1680 1620 7.13 0.03 0.03 0.03 1.53 ] 720 8.4
Thu 17-07 1.10 22185 1600 (1) 1600 7.10 002 (2}
Fri 18-07 MM @ 510 1670 1590 698 (1} (1) 227
Sat 19-07 n @ 22634 1580 1650 1620 7.6 (1) (1)
Sun 2007 m @ 22874 1480 1580 1530 7.1 (1) (1)
Mon 21-07 @ 1 15 17 4,70012303.9 1540 1510 1525 7.15 2) 02 213 6.2 5 0.101 0.65 ND ND 1,600 7.22 8
Tue 22.07 @ 2333.1 1570 1550 1560 6.99 (2) 207
Wed 23-07 2 1480 1840 1510 713 (2) 207 0.131 7.21
Thu 2407 2 23798 1630 1510 1570 698 (2) 1.87 '
Frl 25-07 @ 24026 1520 1510 1515 7.08 (2) 1.2
Sat 26-07 @ 24258 1510 1510 1510 7.07 (2) - .

P:\WNozieMmen\(_repomAppx_b_z.:dstm -B4 Paga2of 3



L uaeds .

JUTEION P TV

PR TR

7Y

4 TABLE B-4
WATER QUALITY DATA
'MEMCOR - PHASES 1 AND I
Feed Water Memcor Fiftrate Memcor Backwash
3
S s —
-y - = 5= s5= E ZE ZF 2F — — - = E g = 8 &z S5z E |2 g
2 s £ =E £§ 3 e 28 29 =8 D a5 N3 s £ s © g § & =E TE 3 |2 > 5§ g
<$f 55 - £ ,F 88 s &) Fiuoguie gegEgE ¢ 5 P E £ % £3 88 32 B3z £ 2
(7] [ = 0 Q 8= a« = [ E = Cew c Qu: Qe 0 o - o 92 L 0 a n z o = Q € % @
e PE S5 F ScPE D 88 5 56 $5 & | F3% 5385 z 5Y I8P 5 8 28 3 & g £ I F sE:Fb5 35 & 5¢x T B 3
Sun 27-07 {2) 2448.7 1520 1530 1528 7.06 {2)
Mon 28-07 2) 5 16 10 19,800]2472.2 1420 1440 1430 7.20 {2) 02 08 0.104 ND ND 5,600
Tue 29-07 {2} 24852 1530 1510 1520 7.04 2 1.07 7.6 15 0.04 0.7 1.1 0.6 7.3 20
Wed 30-07 (2} 25185 1560 1520 1540 7.02 {2 1.07 0.124 7.19
Thu 3107 (2} 25418 "1540 1580 1560 7.08 2) 1.2
Fri 1-08 {2 25649 1550 1710 1630 7.04 (4} 2.47
Sat 2-08 {2) 25862 1560 780 6.96 (2)
Sun 3-08 2) 26093 1540 15680 1550 7.00 @ 0.124
Mon 4-08 @ 2 26328 1500 1500 1500 7.07 ) 017 247 6.4 <5 0.105 108 0.02 a9 10 08 7.22 20
Tue 508 @ 26559 1520 1500 1510 7.00 (2) -1.00 0.87
Wed 6-08 {2) 2679.3 1500 1670 1585 6.98 @) -1.00 1.8 0.137 7.21
Thu 7-08 1.9 27024 1530 1550 1540 6.99 0.04 0.18 O.11 2.07
Fri 8-08 217 27255 1530 1710 1620 7.06 0.12 002 0.07 2
Sat 8-08 1.56 27484 1710 1910 1810 7.00 0.06 0.11 0.09
Sun 10-08 1.43 27719 1500 1740 1620 7.05 02 028 025
Mon 11-08 1.88 15 ND 59 7.000|2795.1 1420 1490 1455 697 008 -0.03 0.03 04 173 7.6 5 0.11 061 0.03 28 23 177 ND ND 1,500 7.16 1545 22
Tue 12-08 1.89 2818.3 1470 1560 15685 7.08 0.04 002 0.03 1.87
Wed 13-08 3.75 28416 1450 1530 1480 7.1 0.03 007 0.05 1.73 0.135 7.29 29.15
Thu 14-08 219 2B64.7 1490 1610 1550 7.2 0.06 Q01 0.04 1.67
Fri 15-08 2.43 1510 755 74 0.05 Q.03

Notaes:
(1} - Unit Down for Cleaning

(2} - Turbiimeter not working properly
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TABLE B-5
WATER QUALITY DATA
ZEEWEED - PHASE |
Feed Water Zeeweed Permeate Zeeweed Concentrate
> g S8 E| E ¥ orroze E= £ % > f= 5=
= b=y = CE = E = — = = E £ — — e — w 3 2F = = ) ) =
= > 5 £ SE3S 7 o 28 28 =5 22 22 2P = 5 £ £E & 3 2 > 8§ 3§ 3
s3f  fs,3 foa: 83D B f o3EEEr gEEEEE _ fE 328t B _§ g 3235 8
v < = a ] 2= « 8 4] £ W E= cog U s A g o = QO 2= « 8 C lo - £ ) & o
pate |SE 85 F SZ 9E S 88 3 55§85 & g PESS 85 82 % 53 57 53 PEBE o g3 5 5B &F ¢ |82 3¢ T 5z 2 56 £ &
Mon 14-04 1610 7.12 1.80 5.0 1670 1650 1660 8.12 008 0.04 0.06 8.09
Tue 15-04] 1120 1570 7.04 250 8.0 290 1101 1800 1570 1635 B.05 0.08 0.04 0.06 0.33 047 0.125 1132 1610 8.01 3 48
Wed 16-04 1620 7.05 3.70 7 5 1400 | 53.0 1660 1690 1675 8.08 0068 0.06 0.06 1.07 6 15 3,500 8.05
Thu 17-04 1760 7.01 2,60 82 25 0.117 75.3 1770 1810 1790 8.05 008 0.10 0.09 013 77 000 0.117 1820 B8.06 22
Fri 18-04 1580 7.16 3.12 101.0 1570 1580 1575 8.13 0.13 0.14 (.14 2.80 a.12
Sat 19-04 2020 7.18 250 124.0 2040 2140 2090 8.08 0.17 0.16 0.17 8.02
Sun 20-04 2250 7.16 2.80 148.0 2260 2310 2285 B8.15 0.14 0.16 0.15 8.08
Mon 21-04 2220 7.17 3.00 173.0 2220 2480 2355 B.18 0.14 0.17 0.16 227 8.18
Tue 22-04 2220 7.19 320 44 197.0 2240 2440 2340 8.12 024 0.17 021 04 153 0.122 NS 2250 803 26 40
Wed 23-04 2250 7.15 3.10 221.0 2280 2470 2375 8.16 020 021 0.21 1.20 8.08
Thu 24-04 2000 7.16 3.90 NS NS 0.123 2455 1970 2170 2070 8.13 019 026 0.23 067 74 7 0122 1960 8,10 21
Fri 25-04 2080 7.11 3.10 270.0 2090 2070 2080 8.07 0.15 021 0.18 0.47 8.06
Sat 26-04 2000 7.15 3.20 2920 2010 2020 2015 38.10 020 021 021 8.12
Sun 27-04 1940 7.06 14.70 3160 1940 1850 1945 826 041 065 053 8.21
Mon 28-04 1790 7.16 3.10 340.5 1840 1980 1910 8.07 0.05 (.04 005 2.33 8.05
Tue 29-04| 1285 1970 741 320 40 3 2 5768{385.0 1270 2000 1950 1975 503 006 004 005 10 0.73 0119 1 14 408 | 1266 1060 B.03 22 32
Wed 30-04 2000 722 240 389.5 2070 2160 2115 B30 035 006 0.21 1.13 8.19
Thu 1-05 2010 7.11 2.90 84 23 0.147 4135 2030 2180 2105 8.12 006 011 0.09 233 8.1 10 0.142 2030 B.11 173
Fri 2-05 2130 7.12 210 437.0 2210 2140 2175 836 006 004 005 1.93 8.39
Sat 3-05 2090 7.23 2.30 459.0 2100 2100 2100 820 006 006 0.06 8.11
Sun 4-05 2010 7.07 220 484.0 1970 1960 1965 B.03 008 0.16 0.12 7.87
Mon 5-05 1950 6.99 230 509.0 1980 2220 2100 8.11 004 0.04 0.04 ‘253 8.04
Tue 6-05 1870 7.11 160 2.80 5330 2030 2100 2065 8.11. 006 004 005 0.2 207 0.135 2030 8.02 128 20
Wed 7-05 2100 7.09 260 5575 2090 2130 2110 812 0.11 0.08 0.10 1.20 1990 8.17 15.1
Thu 8-05 2080 7.04 140 0.111 5815 1348 2060 2360 2210 8.10 0.07 0.08 0.08 053 75 15 0.110 2070 8.10 133
Fri 9-05 2020 697 2.00 604.5 2010 2280 2145 8.10 0.07 0.04 0.06 253 8.04
Sat 10-05 2500 7.07 4.70 629.5 2430 2060 2245 831 039 025 0.32 ' 8.28
Sun 1105 2230 7.00 1120 653.0 2200 2180 21090 832 094 020 057 828
Mon 12-05 2220 690 3.60 §77.0 2140 2230 2185 803 008 0.08 0.07 0.93 8.10
Tue 13-05] 1407 2150 7.17 160 2.00 31 50 16,100] 701.0 1410 2140 2200 2170 813 012 009 011 02 153 6 3  13,000] 1426 2170 8.11 NS 42.8
Wed 14-05 2230 698 2.10 724.8 2140 2250 2195 B8.12 Q.16 008 0.12 1.53 8.07
Thu 15-05 2480 7.03 1.30 0.106 750.5 2440 2610 2525 809 0.07 0.15 0.11 0.93 0.108 2460 8.11
Fri 16-05 2300 6.97 1.30 772.5 2320 2340 2330 809 0.08 030 0.19 3.33 8.05
Sat 17-05 2220 6.99 2.30 796.0 2290 2350 2325 8.30 0.06 0,14 0.10 8.07
Sun 1805 2220 6.89 450 820.0 2200 2150 2175 8.18 005 0.08 0.07 . 8.00
Mon 19-05 2190 7.09 103 ND 16 3700 8445 2220 2370 2205 833 004 004 004 213 2 1 1,200 8.38 ND ND 25000
Tue 2005 2160 6.90 150 3.6 0108 ND 21 5,000 8685 2140 2190 2165 8.06 008 006 0.07 0.2 267 0112 1 44 2,500 2120 801 178 200 ND 111 5.600]
Wed 21-05 2310 6.94 2.50 893.5 2300 2370 2335 8.06 0.16 009 013 233 8.06
Thu 22.05 2260 6.94 125 916.5 2350 2270 2310 803 0.06 007 007 207 74 5 2330 8.03 35.0
Fri 23-05 2200 7.01 1.29 942.0 2270 2480 2375 826 005 0.11 0.08 0.60 8.26
Sat 24-05 2300 7.04 130 964.5 2320 2400 2360 8§30 008 0.12 0.11 81
Sun 25-05 2240 7.07 2.10 988.5 2260 2200 2230 828 O0.11 0.13 0.12 8.00
Mon 26-05 2020 7.10 1.40 1013.0 2020 2130 2075 7.15 0.06 0.11 0.09 267 7.21
Tue 27-05! 1159 1860 7.12 3.70 4.0 25 31 2900 :10365 1188 1880 2040 1960 825 005 004 005 1.0 240 12 5 400, 1178 1880 8.18 200 52 j
Wed 28-05 2010 7.10 1.90 ND 35 23100 (10615 2020 2080 2050 7.02 005 0.06 006 5.1% ND ND 1500 8.04 ND 114 2900
Thu 29-05/ 1880 6.97 1.60 6.9 5 0110 1084.5 1880 2040 1960 6.97 0.03 003 0.03 3.87 0.110 1900 8.00 23.0
Piwboziermeallant_report\Appx_b_2.xis\Zenon-1 - B5 Page 1 of 2
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{, TABLE B-5
WATER QUALITY DATA
ZEEWEED - PHASE |
Feed Water Zeeweed Permeate Zeeweed Concentrate
Ey s F STEF E £ £E £F ZE = = o= T 5T ST E z §T ST E
= > B - %':E: %g 2 e .3..§ ;S_ §§ :.E > »pP = 3 % gg %—g > 2 . gé ég §
SEf _ 55,5 & 55 ¢ S59% S| £ - §PEE e gEZEZE  § P : 35 38 ¢ 3F % g S &
g S 55 g §8 4« E3 TS o e o : : B fo B & .3 & &5 €7 ®3 45 |, ©8 33 ,5 w3 35 o
o |82 52 z SEBF 8 33 5 BE3F ¢ | sgpFiiizis . 2oi2#2gb 8 355 FEBE ¢ 8% id . 3T 332 IR ¢
Fri 30-05 2000 7.00 1.35 1108.5 2140 2030 2085 8.05 0.04 004 003 3.60 L—'—‘TL—L—%
Sat 31-05 1830 7.00 1.80 11325 | 1880 1810 1845 8.00 G.15 0.06 0.11 8.07
Sun 1-06 1820 7.08 26.00 1156.5 1880 1860 1870 8.30 062 0.14 038 8.18
Men 2-06 1780 7.02 1.00 11805 1870 2020 1945 7.97 006 0.05 0.08 2.80 8.03
Tue 3-06 1750 7.00 1.20 2.88 12055 1760 2180 1970 8.01 004 004 004 10 260 1860 804 200 40
Wed 4-06 1940 6.91 1.40 1228.5 2000 1990 1995 7.99 009 0.2 0.11 4.80 7.97
Thu 5-06 1640 6.93 1.34 0.115 . |12525 1730 1840 1785 7.84 0.10 0.1 0.11 420 67 10 0.117 1700 7.84 260
Fri 6-06 1700 6.87 1.74 1276.5 1710 1740 1725 7.99 0.06 0.10 0.08 7.20 7.94
Sat 7-06 1600 6.98 1.60 1300.5 1610 1600 1605 B8.00 0.16 0.05 0.1 8.08
Sun 8-06 1700 7.02 1.90 1324.5 1720 1740 1730 3.04 012 0.10 0.11 8.00
Mon 9-06 1520 6.93 1.10 1349.0 1550 1700 1625 3.08 007 008 0.08 7.10 8.13
Tue 10-06| 984 1570 7.16 120 0.8 13730 975 1620 1820 1720 309 007 005 006 © 375 978 1580 8.08 17.0 36
Wed 1106 1640 7.00 194 1397.0 1680 2000 1840 313 0.17 033 025 8.10 8.22
Thu 12-06} 1580 7.00 1.54 14205 1730 N/A 1730 7.74 034 NA 034 1600 7.82 186
Frl 13-06 1630 7.11 122 1445.0 1660 1720 1690 3.02 032 0.10 021 5.67 8.06
Sat 14-06 1600 7.17 3.40 1469.0 1620 1600 1610 824 018 010 0.14 8.42
Sun 15-06 1620 7.10 2.12 1493.0 1640 1630 1635 5.43 022 0.14 0.18 8.40
Notes:
NS - Not Sampled
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TABLE B-6
' WATER QUALITY DATA
% ZEEWEED - PHASE Il
Zeewsed Feedwater - Zeeweed Permente Zeowsed Bioreactor
|
< f .3 .
] ) £ 3 B 2 £ . g 5 z
z = g g & :| E_ z = 5 g £ 3 2 fx bz ¥ z E § ¢
— = — = = = Sy = = == > = = = -— = Ll - = a -— = = - = - -
3 3 T § 3 2E2F §F B S O§ : s 3 222828 3 35 2 £ F 8 § 5 § ¢ £S5 85 2 |§ 2 x £ 2 5 %
E = E E E g 8 = £ 2z s £ =Eo F £ 3 52 32 32 E s 9 £ z g £ s E < g 4z S [ E 3 - a 4 E £
—_— =] T a - o A [a) s -] ] w a — - —
e ot —i-a £ £ 8 GG 8 B ¢ Z F R S F g fviiita g § B BOYFozifE ofos os3nifoglrl. s ¢ 3 §
Mon 16-06 1530 7.38 1560 8.45 008 NA 009 1530 8.40 9.80
N Tua 1706
Wed 18-06
Thu 18-06 1420 6.91 05 6.0 739 013 012 043 1.60 307 1560 7.05 8,400 12 429
Fri 20-06 1560 682 SO7 367 05 264 251 770 201 058 288 476 | 300 742 010 009 0,10 140 151 163 40 004 132 4 055 2.00 1480 7.12 7,000 14900 9860 32 360
Sat 2106 1610 6.90 04 54.0 738 014 016 0.15 128 a5 336
Sun 2206 1540 594 0.4 78.0 743 012 010 0.1t 1.32 25 360
Mon 23-06( 840 1770 708 1440 1200 05 770 670 2150 SG8 298 294 2 012 | 1020 881 1510 777 010 007 00Y 100 080 083 089 210 838 101 51 035 66 10 527 0126 11 7 10000 BOO 1570 693 8000 13040 9400 OS5 486
Tue 24-08 1610 6.86 0.5 898 126.0 750 006 006 0.06 154 079 5.40 05 465
Wed 25-06 1560 7.1t 380 330 04 208 566 : 150.0 1480 748 011 006 009 1.33 058 120 587 043 1480 685 8400 14,500 10480 05 374
) Thu 25-06 1760 7.10 0.5 174.0 758 006 006 006 235 6.00 05 444
: Fri 27-06 1590 699 347 260 05 175 586 188.0 746 012 008 0.10 119 036 210 627 11,200 17260 12620 0B 366
Sat 28-06 1630 7.08 0.4 2220 743 010 01t o8 1.29 05 894
Sun 20-06 1610 7.03 0.4 2460 745 012 a1 012 1.16 05 732
Mon 30-06 1680 709 88 72 03 165 192 362 60 265 005 335 427 | 2705 1640 7.71 008 008 008 020 118 056 098 160 004 001 208 34 7 15 553 0438 3 9,400 1930 67 10100 15860 10280 4.6 450
Tue 107 1720 7.08 02 185 2835 745 012 008 0.0 086 063 453 2 78
Wedl 2-07 1690 7.2 1,500 1,180 03 293 1,090 ars 1700 748 037 Q12 0.15 112 020 220 493 0144 1600 7.08 12600 17,300 12700 38 702
Thu 3-07 1690 7.08 0.1 3415 744 020 024 022 1.33 4.40 42 360
Fri 4-07| 1780 715 950 730 02 319 1556 3655 738 017 020 0.19 263 100 80 666 533 15700 114680 20 462
Sat 5407 1710 7.13 03 3000 745 010 013 Q12 1.38 25 462
Sun 607 1600 7.16 0.4 414.0 748 012 a1 012 229 26 348
Mon 7-07| 1610 7.00 1,520 1,090 01 596 542 2,240 292 002 708 358 | 4375 1600 7.36 029 019 0.24 060 074 105 048 180 414 084 110 212 66 22 640 0135 8 2 6,000 1260 7.74 10800 16040 11,560 38 276
Tue 8-07| 1660 7.0 02 696 4615 742 041 010 an 057 091 587 12 498
Wed 9-07 1660 707 1040 780 0.3 444 1,508 4855 1640 747 026 016 021 204 041 BO 435 233 0118 1,540 7.17 11,200 19400 14,033 3.4 498
Thu 10-07 1590 6.96 03 509.5 745 028 028 028 205 620 3B 420
Fri 1107 1690 702 1,253 747 02 412 1,634 533.5 731 048 023 038 203 022 380 237 487 18,900 13,867 27 384
Sat 1207 1630 7.06 a3 5575 762 040 o028 0.3 0.78 1.5 482
Sun 1307 1510 699 0.3 582.0 772 020 019 020 0.74 12 468
Mon 14-07| 995 1740 725 150 108 02 174 162 400 47 272 010 61 167/ 6055 9250 1590 764 029 013 021 050 301 143 080 170 188 01 125 005 87 10 540 010 6 2 1,500 | 900 1,590 7.14 12200 16250 12050 25 504
Tue 15-07 1700 7.08 02 502 6205 740 032 025 o02¢ 203 064 4.73 23 432
Wed 1647 1620 707 312 2% 03 191 534 6535 1560 733 017 022 020 234 035 21.6 873 587 0.131 1,530 7.16 11,500 17,100 12,600 21 426
Ttw 17-07 1630 7.07 02, 6775 727 0N 023 017 153 6.00 22 438
Fri 18-07| 1670 707 160 128 0.1 186 474 701.5 7.28 1) 0.83 056 200 383 547 16400 12300 2.8 458
Sat 19-07 1600 7.14 03 7255 7.40 {1 1.83 15 432
Sun 20-07 1600 6.93 0.3 7485 7.03 m 2,00 18 278
Mon 21-07/ 1610 705 807 628 03 365 330 1,333 25 ND 101 135 7735 1640 69 () 02 264 035 015 27.0 222 161 &7 34 8§ 20 320 018 11.00 100 1,700 1,350 6.90 13,750 10,000 32 270
Tue 22-07 1640 7.08 02 200 7075 7.31 ) 166 056 5.13 38 488
Waed 23-07 16820 702 305 250 0.1 221 8215 1500 7.24 U] 143 068 037 240 165 527 0.16 1,500 7.00 14400 10650 31 336
Thu 24-07 1590 7.01 02 8455 734 (1) 0.84 : 587 29 636
% Frl 2507 1540 707 187 140 03 45 502 869.5 724 1) a2 047 320 273 £.00 744 14440 10500 3  39.0
! Sat 26-07 1510 707 02 8835 7.3 )] 275 22 174
Sun 2707 1530 7.4 0z 75 7.12 n 257 _ 21 270
Mon 28-07 1840 7.19 200 120 03 392 255 8415 1460 7.11  t 27 250 1487 016 500 1.00 2500.00 1200 7.05 15300 11400 38 282
1 Tue 29-07| 1700 7.14 03 454 ND 109 28.1| 96855 1630 7.11 ) 1.65 €4 29 13 83 25 52 28 162
i Wed 30-07 1680 7.14 280 220 Q2 418 969.5 1320 72 ) 2.90 230 207 340 0.16 1,240 7.12 15300 11050 3.1 168
Thu 31-07 1670 72 03 10135 71 {1 285 167 36 324
Fri 1-08 1650 7.1 190 130 02 458 245 _ 1037.5 7.14 (1) an 210 085 473 14700 10600 3.4 312
Sat 208 1660 7.13 03 1061.5 7.27 ) 4.52 as 23 %6
Sun 3-08 1860 7.18 02 1085.5 7.27 m 4.52 36 N2
Mon 408 973 1410 783 167 133 02 156 178 432 564 268 ND 25 48[ 11095 10220 1540 7.28 (1) 067 387 066 053 40 107 191 13 34 76 20 607 0.144 1000 1410 7.12 14150 10350 36 312
Tue 508 1570 7.15 02 268 11335 7.28 (1) 173 151 407 34 18
Wed 6-08 1570 789 320 220 043 173 579 1157.5 1420 727 {1 2n 004 380 041 473 0113 1,400 7. 12300 8900 43 168
Thu 7-08 1500 72 0.3 1181.5 731 014 035 025 3.86 4.67 ag 1948
Fri §-08 1570 7.73  42r 203 03 226 736 12065 718 015 01 013 384 073 150 042 473 12850 9450 ag 252
Sat 9-08 1670 7.08 02 12285 717 013 031 022 2.58 12850 450 36 216
Sun 10-08 1590 7.1 0.3 1253.5 723 016 028 022 1.86 38 216
Mon 11-08 1510 B.03 460 330 03 228 220 738 434 266 ND 46  41.0{ 12775 3¢ 73 Q18 007 013 04 234 040 034 170 007 158 <1 70 75 20 633 0138 8 6 630000 1380 7.06 14400 10800 3.2 258
. Tue 12-08 1600 7.11 0z 385 13015 718 005 007 006 296 065 5.8 3 204
i Wed 13-08 1520 7.77 340 210 03 158 644 1325.5 1450 714 0.3 005 009 3.86 077 150 008 64 0137 1,390 7.06 13700 10300 21 216
‘ Thu 1408 1540 7.14 03 1349.5 717 004 009 007 282 48 29 378
Fri 15-08 1430 767 240 180 0.2 140458 1373.5 721 013 018 016 1.76 0.14 220 0.1 , 5.73 13100 9900 34 246
Notes:
{1} Turbidimerer out of service
; ND = Not detected
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CHIM HILL
2200 NW Wainut Shea.
Carvaiis. OF

c 97100-3538

? CH2MHILL e

y PO. Sax 428
Carvatit. CR
97339.0428
Tad SQ1.7352.4711
Fax 541.752.0778

June 30.1997
City of McAllen
138067.A0.ZZ

RE: Analytcal Damfor City of McAllen
CVO Laboratory Reference No. 5440 and 5590

Jim Geisbush/PHX

On June 3.1997. the CHZM HILL Corvallis Applied sciences Laboratory received one
sample with a request for analysis of selected parameters.

The analytcal results and associated qualiry conmrol data are enclosed Any unusual
difficuldes encountered during the analysis of your samples are discussed in the case
narrative.

Under CH2ZM HILL policy. your samples will be stored for 30 days after repordng. If you
have nor given us prior inswuctons for disposa. we will contact you if any samples require
disposa as hazardous waste.

The CH2M HILL Applied sciences Laboraiory appreciates your business and looks forward
COo serving your analydcal needs again. I you should have any quesdions concerning the
data. or if you need additiond information, please cal Ms. Kathy McKinley at (541) 758-
0235. extenson 3 120.

Sincerely,

et

Kelly Ensor
Senior Administragve Assistant

Enclosurzs
Apzied Sconcas (.gborctory 2360 Nw wainur 2va., Corvatlis, OR 07210-1534 5d1752.427 |

Corvatiis Office - - £ 0. Aox 428. Carvedlis, OR 972390428 Fex NO. 541 7820276
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CLIENT SAMPLE CROSS-REFERENCE
CH2M KILL Applied Science Laboratory Reference No. 34490 and 5399

CVO Sampie ID Client Sample 1D Date Collected Time Coilected .
% 001 Lake2 06/02/1997 11:45
559001 Lake2 3D 6/21/97 12: 16

APP-20



CASE NARRATIVE
DBPs

Lab Reference Ne.: 3590
Client/Project: City Of Mcallen

L Holding Times:
All acceprance criteria were,

L Analvsis:

A. _
AU acceprancs criteria were ma

B. Blanks:
All acceptance criteria were met

cC Duplicare Sample(s):

All accepuance criteria were mer

AR acceprncs cnrcna were met except for trichlorpacedc acid which had a spike
recovery of 64%.

E. Surrpeate  Recoveries
All accepmince Criteria were ma

E. ntrol 1

All acceptance criteria were met.
G. Other:

None

o Documentation Exceptions:
None

IV. | cenify thar this data package is in compliance with the temms and conditons agreed to by the
clienr and CH2M HILL., both technically and for completeness, except for the conditions detailed
above. Release of the data conrained in this hardcopy dam package has been authorized by the
Laboratory Manager or designes. as verified by the foilowing signature.

Prepared by: Da..:,{_ = fL—éﬁ

Reviewed by: /"/'/""‘ﬂ?j(/?’- G”LW
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CASE NARRATIVE
FORMATION POTENTIAL

Lab Referance No.: 5440
Client/Project: City of McAllen

L Holdipg Time:
Formarion potential was set up L6 days after sampile collection.

0. pH/Cl residual analvsis:

A Caljbradon:
All acceprance criteria were mer
B. Blanks: ’
All acceprance criteria were met
C.  Other
The added precursor blank had 2 recovery of 139%.
v. enttion Ex jons:
None

V. I cerify that this dara package is in compliance with the werms and conditons agresd o by the
clienr and CH2M HILL, both mchnically and for completeness, except for the conditions derailed
above. Release of the dam contined in this hardcopy dam package has been authorized by the
Laborarory Manager or his designee. as verified by the following signamre.

—\ -
Prepared by: 3__)0....::./&- T

N . 7
Reviewed by: _A%o_u = >,
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CASE NARRATIVE
GENERAL CEEMISTRY

Client/Project: City of Mcallen

L

i

Holdine Time:

All accepmnce criteria were met

igeston Ex

Analvsis:

Calibratjon:
All acceprance criteria were met.

Blanks:

All acceprance criteria were met
Marrix Spi le{s):

All acceptance criteria wers met

Duplicare Samplefs):

All acceptance criteria were mer

Ju! lefs):
All accepance criteria were meL

Qther:
Nort applicable,

DRocymenradon Exceptions:

Prepared hy: //é&m/ 2en Mz

Reviewed by: M&%ﬂ

APP-23

Lab Reference Ng.: 3440

I cerify thar this data package is in compliance with the terins and condidons agreed to by the
client and CH2M HILL., both technicaily and for completeness, except for the conditdons derailed
above. Release of the dara contained in this hardcopy data package has been quthorized by the
Laborarory Manager or his designes. as verified by the foillowing signamre.



CASE NARRATIVE

METALS
Lab Refersnce No..: 3420

Client/Project: City of McAllen
L Hoidine Tirme:

All acceprance criteria were met
18 icestion Exceod

None
ML Analvsis:

A. Calibragon:

All acceptance criteria were ma
B.  Blnks:

All accepancs critefia were ma

C. ren e:
All acceprance criteria were met

D. Spike Sample(S):
All accaprance criteria were met

E Duplicare Sample(s):

All accsprance crireria were met

F. Laborarorv Conmrol Sampie(s):

All acceptancs criteria were met except Silicon which had a recovery of 151%.

G.  ICP Serial Dilution:

Not Required.
H  Other
» None
IV. ion Except

Nc'mc
V. | certify that this data ackage isin compliance with the terms and conditions agreed m by the
client and CH2M HILL.. both echnically and for completeness. except for the conditions detailed

above. Release of the data contained in this hardcopy dara package has been authorized by the
Laboratory Manager or his designes. as verified by the following signamre.

Prepared  hy: :;f‘/,w Z/é o
/ '/
Reviewed by: :%//zz /@%-L
~

s

APP-24



Corvallis Applied Sciences Laboratory
Client_Information Lab information
Project Name: Cii of McAllen Pliat Study Dam Rec'd: /387
Profect Manager: Patrick Asogwa Lab 10: 544001
Sampled ay: M. Salazar Report Ravision Na.: 0
Client Sample ID: Lake2 Reparted By: HVN and KDJ
Sampiing Dale: &/2/97 Reviewed By: L4850
Sampling lime: sea Chain of Custedy
Type: Grab
Matrix: Water
Basis: As received
Reporting Sampie Date
Anaivyte Limit Resuit Qualifler Units Method  Analyzed
Chemistry
Alkalinity 1060 mg/L EPA 3101 &M V/&7
Bicartonate 1060 mg/l EPA 310.1  &11/87
Cartonate 1.0 1.0 U gL, EPA 310.1  &/11/87
Bromide 0.03 0.54 mg/L £24 300 8/20/87
Chioride 2.50 am mg/l EPA 300 6/5/87
Calor (ALPHA) Apparent 5 10 color units  EPA1 102 6/4/97
color w-254 0.009 0.092 absiem SM 5910 8/4/87
Fluaride-Free 0.10 0.99 mg/l EPA 300 &/4/97
N-Nile 0.10 0.10 U mg/L. EPA300 6/4/97
P--oral Phosporus 0.05 0.05 U mgfL EPA 365.1 B/2/97
Total Dissolved Solids 1 772 mg/l_ EPA 160.1 &/a8/97
Sulfate 250 262 mg/t EPA 300 6/5/97
TOC 0.50 3.9 mgl.  EPA415.1/2  6/9/97
Metal s
Aluminum, | CP 42.1 248 g EPA 200.7 &/1&/97
Barium. ICP 0.53 124 pa/ll EPA Z00O.7  @M&Q97
Caicum, | c P ' 49.7 77.700 pglL EPA200.7 e&nesr
Iron. ICP 17.8 171 HoL EPA 200.7  &/16/97
Magnesiurn, ICP 292 27.900 uglL EPA 200.7 &1 6/97
Manganese. ICP 0.8 178 pg/L EPA 200.7  &M16/87
Potassium. ICP 275 9,580 pgll EPA 200.7  6/16/97
Silicon. ICP 110 6.300 ugil. EPA 200.7  &/17I197
Sodium. ICF 138 140,000 B/l EPA 200.7  &Me&97
Strontium.  ICP 9.4 2400 ug/L E?A 200.7  &M17/97
U=Naot detected at specified reporting limits —
Acciec Scigncas Lcr:c;cray 2300 NW Waint Bivd., Carvedis, OR 97230-3538 (5471) 7524271

Corvgiis CMica

P.C. 8ax 428, Corvgis. OR 97339-ca28

APP-25

Fox No.(541) 752-027¢



M.
Carvallis Applied’ Sciencas Laboratory

Lab Informatian
Prajact Nama: City of McAllen Pilgt Study Data Recc: 62197
Project Manager: Patrick Asogwa Lah 10: 544001
Sampled By: M. Satazar Analysis Methot: SM 5710.0
Cliant Sample ID: Lake2 Raport Ravision No.: 0
L Samp!mg‘?am &;2!3957 _ Aepartad By: DAH
Sampling Time: 1 Haviawad 8y: 7.,..4 .
Type: Grab 4
Matrix: Watar
Basis: As Received T ———

HAA/THM Farmation Potartial Test Conditions
Contact Chicrine

Set-up Target Initial . Contact Tempersture Dosage
Date/Time Contact Time pH __
§/18/57 16:08 Jdays 76 786 25 6.50

CiYorine Demand Test Rasuits

Measured Chiarine
Take-off Measured Temperature  Residual
—__ Date/Time Centact Time pH ccl (mg/t)
8/21/37 1216 68:08 7.8 25 0.30
L=Not datected at specified roorting limits
- — o
o o=

Appled Scences Leoorgrary 2300 NW Wenur Siva, Corvetlls. OR $7230-3533 (541) 752-4271
Conncilis Office - P.Q. Box 428, Corvealis, OR 97339-0428 Fox No (541} 7520276
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Corvallis Applied Sciences Laboratory

Accliad Scences Lezercrory .-
Corvalls Ciffice °t

o [, Lab Information
Project Name: City of McAllgn Pilot Stugy Date Reca: 5/2V97
Praject Manager: Patrick Asogwa Lab 1D: 359001
Sampied By: 0. Hardy Report Ravision Na.: 0
Cliant SampleiD: Laka2 30 Reported Sy: OAH
Sampling Date: 621/97 Ravisweqd By:
Sampling Time: 1216 Units: ygrl,
Type: Grab
Marrtc: Water
Basis: As HMeceived
Reporiing Sampils
Analyte CAS # Limit Rasuft Qualifier Date Analyzed
Haloacatic Acias - SM 6251.8
Chioroacstic acid 7g5-11-8 0.5 3.3 &/24/97
Eromoacatic acid A-06-3 0.5 53 a/24/97
Dicnioroacetic acid 79-434 0.5 152 6/24/87
Trichlomsacstic acid 76-03-3 0.5 8.8 824497
Brumachioroacetic acid §588-36-3 a.5 20.1 6/24/97
Dibramuacatic acid 631-64-t 0.5 18.6 6/24/37
2.3-Dibromopropanoic acid  600-05-8 115% ]
Trhalomethanes - PA 5022
Chioroform 67-66-3 0.5 35.3 8/23/97
Bromodichieromethane 75-274 05 63.7 6/22/97
Dibromachioromethans 124-48-1 a.5 81.3 8/23/37
Bromofsm 75-25-2 05 34.3 8/23/97
1.2-Dichigrosthane-d4 17068-07-Q 94% S8S

SSaSurmogarte sandard

U=MNot detecied at scecfied reporting limits
— ——_

-

2300 NW Wanur Bt Corvetis, QR 97220-3538
P.Q. Box £28, Corvetiis. OR 97139-C428
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June 27, 1997
City of McAllen
138067.A0.ZZ

RE:  Analydecal Dam for City of McAllen
CVO Laboratory Reference No. 5440 and 5500

Jirn Geisbush/PHX

On June 3, 1997, the CH2M HILL Corvallis Applied Sciences Laboratory received one
sample With arequest for apalysis of selected parameters.

The analytical results and associated quality controf dara are enclosed. Any unusual
difficuities encountered during the analysis of your sampies are discussed in the case
narrative.

Under CH2M HILL policy, your samples will be stored for 30 days efter reporting. If you
have not given us prior instructions for disposal. we will contact you if amy samples require
disposal as hazardous waste.

The CH2M HILL Applied Sciences Laberatory appreciates your business and looks forward
to sewing your analytical needs again. If you should have any questions concerning the data,
or if you need additional information, please call Ms. Kathy McKinley a (541) 758-0235,
extenson 3 120.

Sincerely,

Kelly Ensor
Senior Administrative Assistant

Enclosures

Appilied Sciences 2300 Nw Wainur 8ivat, Corvallis OR $7330-3538 541 752-4271
Loporatory »~ - L P. Q. Box 428, Corvally, OR 97339-0428 Fax No. 541 7520276
Corvallis Office
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CLIENT SAMPLE CROSS-REFERENCE
CH2M HILL Appiied Science Laboratory Reference No. 5440 and 3390

CVO Sample ID Client Sample ID Date Collected Time Coilected
544001 Lake2 62197 11:45
559001 Lake2 3D 6/21/97 12:16

”

APP-31



CASE NARRATIVE
DBPs

Lab Reference No.: 5590
Client/Project: City of McAllen
L Helding Times:

All acceprance criteria were.
Il Analysis:

A. :
All acceptance ¢titeria Were met.

B. Blanks:
All acceptance critefia Were met.

C. Duplicate Sample(s):

All acceptance criteria wers met,

D.  3pike Samplefs):
All acceprance criteria were met except for trichlorvacetic acid which had a spike
recovery of 64%.

E. Sumogare Recoveres:
All acceptance criteria were met.

All acceptance criteria were met

G.  Other

None

oL Documentation Exceptions:

Nore

IV. | certify that this data package is in compliance with the terms and conditions agreed to by the
client and CH2M HILL, both technically and for completeness, except for the conditions detailed
above. Release of the dam conmined in this hardcopy dara package has been authorized by the
Laboratory Manager or designee, as verified by the following signature.

Prepared by

Reviewed by:
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CASE NARRATIVE
FORMATION  POTENTIAL.

Lab Reference No.: 5440
Client/Project: City of McAllen

L :
Formation potential was set up 16 days after sample collection.

IL pH/ C1 residual apalysis:

A.  Calibration
All acceptance cniteria Were met.
B.  Blanks:

All acceptance criteria wepe met

C.  Other
The added precursor blank bad a recovery of 139%.

IV.  Documentagon Excepuons:

None

V. | cemify thar this dara package is in compliance with the terms and conditions agreed to by the
client and CH2M HILL, both technically and for completeness, except for the conditions derailed
above. Release of the data conwained in this hardcopy dara package has been authorized by the
Laboratory Manager or his designee, as verified by the following signature.

Prepared  by:

Reviewed by:
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CASE NARRATIVE
GENERAL CHEMISTRY

Lab Reference No.: 3440
Client/Project: City of McAllen
L Helding Time:

All acceptance criteria were met.

I  Digestion Exceptions:

None
je18 Analysis:

A. Calibration:
All acceptance criteria wefe met.

B. Blapks:

All acceptance criteria were met.

C. Matrix Spike Sample(s):

All acceptance criteria were met.

D.  Duplicate Sampie(s):

All acceprance criteria were met.

E. Lab Controf Sample(s):

All acceptance criteria were met

Other:
Not applicable.
IV.  Documenration Exceptions:

None.

V. | certify that this data package is in comphance with the terms and conditions agreed to by the
client and CH2M HILL, both technically and for completeness, except for the conditions detailed
above. Release of the data contained i this hardcopy data package has been authorized by the
Laberatory Manager or his designee, as verified by the following signature.

Prepared by:

Reviewed by:
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CASE NARRATIVE
METALS

Lab Reference No.: 3440

All acceptance criteria were met except Silicon which had a recovery of 131%.

Client/Project: City of McAllen
L Holding Time-
All acceprance criteria were met
1L Pigestion Exceptions:
Nene
IH.  Analvsis:
A Calibragon:
All acceptance criteria were met.
B. Blanks:
All acceprance criteria were meL
C. ICP Interfersnce Check Sample:
All acceptance criteria were met.
D.  SpikeSample(s):
All acceprance criteria wers met.
E Duplicate Sample(s):
All acceprance criferia were met.
F.
G. ICP Senal Dilution:
Not Required.
H. . Other
None

IV.  Documentatiop Exceptions:

None

V. | cenify that this data package is in compliance with the terms and conditions agreed to by the
client and CH2M HILL, both technically and for completeness, exceptfor the conditions detailed
above. Release of the data contained.in this hardcopy dam package has been authorized by the
Laboratory Manager or hisdesignee. as verified by the following signature.

Prepared by:

Reviewed by:
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AT _ﬁmﬁ 3
Corvallis Applied Sciences Laboratory
Client Information Lab nf—
Project Nama; City of McAllen Pilot Study Date Rec'd: 8/3/57
Project Manager: Patek Asogwa Lab 1B: 544001
Sampied By: M. Salazar Report Revision No.: 0
Client Sample ID: Lake2 Reported By: HVN and KOJ
Sampling Date: &/2/57 Reviewed By:
Sampling l-ii: See chain of Custody

Type: Grab

Matrixx water

Basis: As received

Reporting  Sample Date
Analyte Limit Resuft  Qualifier Units Method  Analyzed
Chemistry
Ajkalinity 1060 mg/L. EPA 3101  &11/97
Bicarbonate 1060 mg/l EPA 3101  &M11/97
Carbonate 1.0 1.0 U mg/l EPA 310.1  &M1/97
Bromide 0.03 0.54 mg/L EPA 300 €/20/97
Chioride 260 201 mg/. EPA300 #&8597
Color (ALPHA) Apparent -] 10 color units EPAT10.2 5/4/97
Colar w-254 0.009 0.082 abs/em SM 5910 /4797
Fluoride-Free 0.10 0.99 mg/L EPA 300 /4137
N-Nitrate 0.70 0.10 U mg/L EPA300 B/4/97
F-Total Phosporus 0.05 0.05 U mg/L EPA 366.1 6/9/97
Total Dissolved Solids ! ey mglL EPA 160.1  6/9/97
Sulfate 250 262 mg/L EPA 300 8/5/97
TOC 0.60 3.9 mglL  EPA 415.1/2 &/9/97
Metals
Alurninum, ICP 421 246 ug/L EPA 200.7 618/97
Bariym, ICP 0.53 124 poll. EPA 2007  G/16/97
Calcium, ICP 49.1 77,700 ugh EPA 200.7  &M6&/S7
lron, ICP 17.6 7 ught. EPA 200.7 6M16/97
Magnesium, ICP 262 27,900 pg/l EPA 200.7  G/16/97
Manganese, ICP 0.6 17.6 ugh EPA 200.7  BM16/97
Potassium, ICP 276 9,580 po/L EPA 200.7  G/6/97
Silicon, ICP 110 6.300 uglL EPA 200.7  &M7/97
Sodium, ICP 136 140,000 pgll EPA 200.7  &/16&/97
Strontium, ICP 9.4 2,400 ught EPA 200.7  &A7/97
U=Not detacted at specified reporting limits
]

- - :
Applied Sciences Laboratary ~. " 2300 NW watnut Bhvd., Corvatis. OR 97330-3538 (541) 7524277
Convatiis Office * P.O. Box 428, Corveliis OR §7336-0428 Fex No.(541) 7520276
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" Corvallis Applied Sciences Laboratory
Dbiermt=tyterrrertiery ' Lab intesmasien
Project Nama: Clty of McAllen Pilot Study Date Rac'd: 6/3/97
Project Mapager: Patrick Asogwa Lab (0. 544001
Sampied By: M. Salazar Analysis Method: SM 5710.0
Client Sample 1D: Laka2 Report Revision No.: 0
Sampling Date; &2/97 Reported By: DAH
Sampling Time: 11:35 Reviewed By:
Type: Grab
Matrix: Water
Basis: As Recsived

HAA/THM Formation Potential Test Conditions
Cantact Chiorine

Set-up Target Initial Contact Temperature Dosage
Bate/Time Contact Time pH pH ) (mgit)
6/18/97 16:08 3days 7.5 76 25 6.50
Chiorine Demand Tast Results
Measured Chicrine
Take-off Measured Temperature  Residual
F DatesTime Contact Time pH *C) {ma/l)

&21/87 1216 68:08 7.8 25 0.30

U=Not detected at specified reporting limits

R
Appilied Sclencas Loborarory ~ 2300 NW Wainut Sha., Corvatils, OR 97330-3538 (541) 7524271

*

Corvatis Office P.O. Jox 428 Corvctlis. OR 973390428 Fox Ne.(541) 7520276
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Corvallis Applied Sciences Laboratory

Cl i — Lab Information
Projact Namae: Clty of McAllen Piiot Study Date Rec't: 6/23/97
Project Manager: Patrick Asogwa Lah ID: 555001
Sampled By: D. Hardy Report Revision No.. 0
Client Sampla ID: Laka2 3D Reportad By: DAH
Sampling Date: 8/21/97 Reviewed By:
Sampling |-ma: 1216 Units: pglL
Type: Grab
Matrix: Waler
I Basis: As Received
Reporting  Sample
Analyte CAS # Limit Result Qualifier Date Analyzed
Hgloacetic Acids - SM 6251.8
Chiloroacetic acid 79-11-8 05 32 6/24/97
Bromoacetic acid 79-08-3 05 5.3 8/24797
Dichloroacetic add 79-43-8 05 152 &/24/97
Trichloroacatic asid 76-03-9 05 89 6/24/57
I Bromochioroacetic acid 5589-36-3 0.6 20.1 5/24/97
Dibromoacstic add 631-64-| 0.6 18.6 8/24/97
2,3-Dibromoprepancic  agid  600-05-5 11.5% ss

Trhalomethanas - EFA 502.2

Chioroform §7-66-3 05 36.3 6/23/97

Bromodichioromethane 75274 V] b3.7 6/23/97

Dibromochioromethane 124-w-| 05 81.3 a3y

Bromoform 75-25-2 05 34.3 8/23/97

=

1.2-Dichicrosthane-d4 17068-07-0 94% SS

S5%=Surrogate standard

U=Not detected at specified reporting limits

=

o rd -
Appliad Sciences Lehargtory - 2300 NW Watnur Bive.. Corvelite OR 973301538 (541) 7524271
Corvaiis Gffice - P.O. Box 428 Corvetis OR 973390428 Fox No.(541) 752-0274
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Corvallis Applied Sciences Laboratory
Project Nama: Clty of McAllen Date Rec'd: 520097
Project Manager: Jim Geisbush/PHX Lab ID: 535701
Sampied By: R. Villareal Analysis Method: SM 5710.0
Cllent Sampie ID; Faadwater Reaport Ravision No.: 0
Sampiing Data: SNMYS7 Reportad By: DAH
Sampiling Tima: 10:40 Reviewad By:
Type: Grab
Matric Water
Basis: As Received
HAA/THM Farmation Potential Test Conditions
Contact Chlorine
Set-up Target Initial Contact Temperature Dosage’
Date/Time Contact Time pH pH _(9) (mgt) _
62797 15:04 72:00 7.3 7.8 23 10.00

Chiorine D-d Test Resuits
Measured Chiorine

Taka-off Measurad Temperature  Residual
Date/Time Contact Time pH (°C) (mgfL)
8/5/97 9:38 66:34 7.6 23 1.12
_JL_U=Not detected at specified reporting imits |
Appliad Sclences laboratory - -, 2300 NW Wenut Bivd. Corvatfis OR 97330-3538 (5d41) 7824271
Corvatlis Office ” P O. Sox 428. Corvelis. CR 97339-0428 Fax No.(541) 752-0275
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Corvallis Applied Sciences Laboratory

A
Projact Name: City of McAllen
Projact Managar: Jim Geisbush/PHX
Sampied By: R. Villareal
Cliemt Sampie ID: Memcor Fitrate
Sampling Data: 51597
Sampling Time: 10:40
Type: Grab
Matrbc Water
Basis: As Recsived

i R

Date Rec'd: 5/20/97
Lab ID: 535702
Analysis Mathiod: SM 5710.D
Repart Revision No.: 0
Reported By: DAH
Reviewed By:

HAA/THM Formation Poterttial Test Conditions

Contact Chiorine

Set-up Target Initial Contact  Temperature Dosage
Date/Thne Contact Time pH pH e {mgn)
6/2/97 15:11 72-:00 7.3 7.8 23 10.00

Chiorine D - d Test Resufls

Measured Chiorine
Measured Temperature  Residual

pH (*C) (mg/L)

Take-off
Date/Time Contact Time
6/8/97 14:40 7129

1.7 23 1.72

— ]

L U=Nat detected at specifiedraporting limits
o r R - - e

Appried Sciences Laborstory -+
Corvatlls Office -

2300 NwW wainut Shvd., Coneatlis, OR 97330-3538
P.Q, Box 478, Corvatis OR 9731390428
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m
Corvallis Applied Sciences Laboratory 1

Sampled By: R. Villareal
Cillant Sampie 1D: Zeeweed Permeate
Sampling Data: 5/19/97
Sampling Time: 10:40
Type: Grab
Matrix: Water
Basis: As Receivad

Cllosieinimeation Lainintasteatian
Project Name: City of McAllen Date Rec'a: 5/20/97
Project Managar: Jim GeisbushvPHX Lab ID: 535703

Analysis Mathod: SM 5710.0
Repart Revision No.: 0
Reportad By: DAH
Reviewed By:

HAA/THM Formation Potential Test Conditions

Contact Chiorine

Set-up Target Initial Contact Tempeﬁnure Dosage
Date/Time Contact Time pH pH e (mg/L)

6/2/97 15:19 T2:00 8.0 7.8 23 10.00

|
Chiorine Demand Test Aesuits

Measured Chiorine
Take-off Measured Temperature Residual

DataiThne Contact Time pH (°C) (mg/L)

&/5/97 14:47 71:28 7.5 z3 Q.44

AooﬂedSasncasLmorcmnr -- 2300 NW Wainut Bivd., Corvalls, OR 97330-3538 (541) 7524271
Corvailis Office T P Q. Box 428, Corvatis OR 9733%-0428 Fax Ne.(541) 752-027%
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| Corvallis Applied Sciences Laboratory
This e Fe intentionally left blank
' Cilent tnformation Lab information
: Project Nama: Clty of McAllen Date Rec'd: 6/5/57
Project Manager: Jim Geisbush/PHX _ Lab ID: 546701
Sampled By: D. Hardy Report Ravision No.: 1
Client Samnple |D; FEEDWATER 3D Reportad By: DAH
Sampiing Date: &8/5/87 Reviewed By:
Sampiing Time: 9:38 Units: pol
Type: Grab -
Matric Water
Basis: As Received
Reporting  Sampie
Analyte CAS # Limit Result  Qualifier Date Analyzed
Haloacatic Acids - SM 6251.8
Chioroacetic acid 75-11-8 0.5 7.9 6124/97 1
Bromoacetic acid 75-08-3 0.5 87 6/24/97
| Dichioroacatic acid 79436 0.5 28.4 6/24/97
b Trichioroacatic acid 76-03-9 0.5 158 6/24/87
{ Bromochioroacetic acid 5589-56-3 Q.5 34.4 6/24/97
Cibromoacetic acid 631-64-I 0.5 26.3 6/24/97
2,3-Oibromopropancic acid ~ 600-05-5 134% 8s
Trihalomethanes - EPA 502.2
Chioroform §7-66-3 0.5 452 6/9/97
Bremodichloromathane 75-27-4 05 ges 8/8/97
Dilbromachioromethane 124-48-1 0.5 130 E 6/9/97
Biromoiom T5-25-2 Q.5 67.7 a8/m/97
1,2-Dichioroathane-d4 17068-07-0 90% 88
A
E=Exceeded instrument calibration range
8S5=Surmgate standard
Amasaences:.momy " 2300 MW Wainur Bives, Corvatis OR 97330-3538 (5413 7504271
Corvctlis Office P.C. Box 428, Carvalis OR 97339-0423 Fax No.(5d 1) 7820276
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Corvallis Applied Sciences Laboratory
Clamst |nin— {ab information
Project Name: Clty of MeAllen Date Rec'd: 6/5/57
Project Managar: Jim Geisbush/PHX Lab ID: 545701
Sampled By: D. Hardy Raport Ravision Na_- Q
Client Sample ID: FEEDWATER 30 Reportad By: DAH
Sampling Date: 6/5/97 Reviewsd By:
Sampling Time: 9:38 Units: pg/L.
Type: Grab
Matrixe water
Basis: As Received
Reporting  Sample :
Analyte CAS # Limit Result Qualifier Date Analyzed ]
Haloacatic Acids - SM 6251.8 L "
Chiorsacatic acid 79-11-8 05 o 5.5 eMas7
Bromoacetic acid 79-08-3 05 ab 61097
Dichioroacetic acid 79436 05 29.1 610457
Trichloroacatic acid 76-03-9 05 13.9 610S7
r Bromochioroacatic acid 5589-96-3 0.5 39.6 6197
Dibromoacetic acid 631-64-| 05 30.5 61087
2,3-Dibromopropanoic ac id 600-05-5 184% SS
| Trhalomethanas - EPA 502.2
Chloroform 67-66-3 0.5 45.2 88/c7
Bromodichioromathane 75274 0.5 69.6 6//97
Dibromochiorornethane 124-48-1 05 130 E ane?
Bramoform 75-25-2 0.5 67.7 &8/9/97
1,2-Dichloroethane-d4 17068-07-0 90% ss
r E=Exceeded instrument calibration range
S§S=Surrogate standard
U=Not detected at specified reporting limits
< .- E :
Aprviad Sciences Laborcrery - 2300 NW Wainut Biva.. Covvetis OR 97330-3538 (3413 7524271
Corvallis Office $ P.O. Box 428, Carvails, CR 97339.0428 Fox No.(541) 7520276
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[ Corvallis Applied Sciences Laboratory

[rrr———— Laiminkestin
Project Nama: Clty of McAllen Date Rec'd: 6/5/97
Project Manager: Jim Geisbush/PHX Lab ID: 546702
Sampled By: D. Hardy Rapart Revision No.; 1
Client Sampie ID: MEMCOR 3D Raported By: DAH
Sampling Date: 6/5/97 Reviewed By:
Sampiing Time: 14:40 Units: g/l
Type: Grab
1 Matric Water
Basis: As Recegived
Reporting  Sample

Analyte CAS # Limit Resuft Quaiifier Date Analyzed
Halcacetic Acids - SM 62518
Chioroacstic acid 75-11-8 0.6 6.6 6/24/97
Bromoacstic acid 79-08-3 05 10.7 - /24197
Dichlorvacetic acid 7943.6 0.6 36.3 ae24/87
Trichloroacetic acid 76-03-9 0.6 13.3 62497
Bromochloroacetic acid £589-96-3 0.6 4.8 624/97
Oibromoacstic acid 631-64-1 0.6 34.3 62497 |
2.3-Dibromopropancic acid  600-05-5 122% 66
Trhalormethanas - EPA 502.2
Chioroform 67-566-3 0.6 463 687
Bromodichicromethane 75-27-4 0.5 893 ans7
Dibromochioromethane 12446-| 05 124 3 6/9/97
Bromoform 75-25-2 0.6 64.6 8997
1.2-Dichloroethane-d4 17068-07-0 §3% 48

E=Exceeded instrument cafibration range

S$S=Surrogate standard
U=Not detectad at Eedﬂad reporling imits
- R B
Appled Sciences Laboratory . 2300 NW Wainut 8iva.. Corvalis. OR §7330-3538 {541y 752-4271
Corvesis Office o P.O. Box 428 Corvaflis, OR $7339-0428 Fax No.(541) 752-276
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Corvallis Applied Sciences Laboratory
Classintesmation Y )
" Project Nama: Clty of McAllen Date Rec'd: &/5/97
Project Manager: Jim Geisbush/PHX Lab ID: 546702
Sampled By: D. Hardy Report Ravisicn No.:
Client Sampie ID: MEMCOR 302 Reported By: DAH
Sampling Time: 14:40 Units: pg/L
Type: Grab .
Matrbc Water
Basis: As Received
Reporting Sampie
Analyte CAS # Limit Resuit Qualifier Date Analyzed
Haloacetic Acids - SM 6251.8 '
Chloroacstic acid 79-11-8 0.5 6.4 8NaS7
Bromoacetic acid 79-08-3 Q.5 9.4 81097
Dichiaroacatic acid 79-43-6 0S 303 610/97
Trichloroacstic acd ) 76-03-8 0S az2 sHOMS7
BromaochioroacstieCid 5589-96-3 0.5 41.4 61057
Dibromoacetic acid 631-64-1 0.5 34.9 6/10/97
2,3-Dibromopropancic acid ~ §00-05-5 107% =
Trhalamethanes - EPA 5022
Chioroform 67-66-3 0S 46.3 €97
Bromodichioromethane 75-27-4 oS 69.3 6/9/97
Dibromochicromethane 724-48- 05 124 £ &/9/97
Bromoform 75-25-2 0S 64.8 &/0/97
1,2-Dichioroathane-d4 17068-070 83% 88
E=Exceeded instrument calibration range
SS=Surrogate standard
. {_U=Not detected at specified reporting limits —d
. ~ -
Appliad Sciences Laborstory .- 2300 NW Watnut 8ivd., Corvafis OR 97330-3538 (547) 752-4271
Corvetlis Office - P.O. Box 428, Corvels OR 97330-0428 Fox No.(541) 7520275
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Corvallis Appiled Sciences Laboratory
[ ] LN
' Project Name: City of McAllen Date Rec'd: 6/5/37
Project Manager: Jim Geisbush/PHX Lab 1D: 546703
Sampled By: D. Hardy Repart-Ravision No.: 1
Client Sampie 1D: ZEEWEED 3D Reported By: DAM
Sampiing Date: 6/5/97 Reviewed By:
Sampiing Time: 14:47 Units: pg/l.
Type: Grab
Matrix: Water
Basis: As Received
Reporting Sampie
Analyte CAS # Limit Result Qualifier Date Analyzed
Haloacstic Acids - SM 6251.B
Chioroacstic acid 79-11-8 0.5 9.3 824557
Bromoacstic acid 79-08-3 0.3 122 6/24/97
Dichloroacetic acid 79436 0.9 243 6/24/57
Trichlorgacatic acid 76-03-3 0.5 16.4 €/24/97
Bl a c¢c i d 5585-96-3 0.9 34.1 68124197
Dibromoacstic acid 631-64-1 05 293 6/24/57
2.3-Dbromopropancic acid  600-05-5 104% s8s
Trihalomethanes - EPA 502.2
Chiloraform 67-66-3 05 389 eae7
Bromodichioromethane To-27-4 0.5 i7.4 6887
Dibromochicromethane 12443-1 0.5 113 E saNT7
Bromotorm 75-25-2 0.5 w.l 6/9/97
1.2-Dichiorosthane-d4 17003-07-0 99% ss

E=Exceeded instrument caiibration range
SS=Surrcgate standard
—amiCt detected at specified reporting limits

P

Apmiied Scencas Lopcrarry -
Corvaiiis Office

2300 Nw Wainut v, Corvatlis, OR 97330-3538
P.O. Bax 428, Corvelis. OR 97330-0428

(541) 7524271
Fax No.’541) 7520276
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APP-47

Corvallis Applied Sciences Laborat o
[~ Client Information L2t Ine—
Projact Namae: Clty of McAllen Date Rec'd: 8/5/57
Prgject Manager: Jirn GeisbustyFHX Lab ID: 546703
Sampied By: D, Hardy Repart Revision No.: 0
Client Sampie |0: ZEEWEED 30 Reported By: DAH
Sampling Date: 6/5/97 Reviewed By:
Sampling Time: 14:47 Units: pg/L
Type: Grab
Matrbe water
Basis: As Recaived
Reparting  Sampie

Analyte CAS # Limit Resuit Quailfler  Date Analyzed

Maicacetic Acids - SM 6251.8

Chiloroacetic acid 79-11-8 0.5 7.4 61097

Bromoacetic acid 79-08-3 0.5 138 &Mos7

Dichloroacetic acid 7943% 0.5 25.8 8/10/97

Trichioroacetie add 76.03% 05 124 6/10/97

Bromochicroacstic acid 5589-86-3 0.5 36.4 &/10/97

Dibromoacatic add 631641 0.5 312 6/10/97

2.3-Dibromopropanoic acid ~ 600-05-5 104% ss

Trihalomethanes « EPA 502.2

Chiloroform 67-66~3 05 389 8957

Bromodichioromethans T5-27-4 0.6 77.4 8/9/97

Dibremochioromethane 124-48-1 0.5 113 E ane7

Bromoform 75-25-2 0.5 60.1 6/8/97

1.2-Dichloroethane-d4 17068-07-0 95% 8s

E=Exceeded instrument calibration range

SS=Surregate standard

ecified re _

. -
Appked Sciences Loboratory .-, - 2300 NW Wenut Bhvd., Corveitts, OR 97330-3538 (541) 7524271
Corveiis Otfica - P.O, 8ox 428, Corvalts OR 973390428 Fax No.(941) 752-0276
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CHIM HILL
2300 NW Waingt Biva.

Carvalnlis. 2R

9733Q-3538
‘ CH2MHILL Makog aoaress:
2Q. Box 428
L Corvailis, OR
97339-0423
Tol 541.752.4771
Fax 5417520276
Jy 23, 1997
City of McAllen
138067.A0.ZZ

RE:  Andyticd Daafor City of McAllen
CVO Laboratory Reference No. 5700

Jii Geisbush/PHX

On July 81997. the CH2M HILL Corvailis Applied Sciences Laboratory received three
samples with a request for analysis of selected parameters.

The analytical results and associated quality control data are enclosed Any unusual
difficultes encountered during the andlysis of your samples are discussed in the case
narrative.

Under CH2M HILL policy, your samples will be stored for 30 days after reporting. If you
have not given us prior instructdons for digposal, we will contact you if any samples reguire
disposa as hazardous waste.

The CH2M HILL Applied Sciences Laboratory appreciates your business and looks forward
to serving ygur andytical needs again. If you should have any questions concerning the

data, or if you need additional information, please call Ms. Kathy McKinley at (541) 758-
0235, extenson 3120.

Since&,

Kely Ensor
Senior Adminisradve Assstant

Enclosures

Appiad Sciehces Léboratary 2300 NW Wainut Bivel.. Corvatlis. OR 97335-3538 541 7524271
Corvaliis Office . P. 0. Box 428. Corvals. OR 97335-0428 Fex No. 547 752-0276
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CLIENT SaMPLE CROSSREFERENCE

CH2M HILL Applied Science Laboratory Reference Ne. 5700

CVO Sample ID Client Sample 1D Date Collected Time Collected
570001 Zeewesd Feedwater 07/07/1997
570002 Zeeweed Perneate 07/07/1997
570003 Memcor Filtrate 07/07/1997
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CASENARRATIVE
GENERAL CHEMISTRY

Lab Reference No.: 3700
Client/Project: City of McAllen

l. Holding Time:
AU acceprance Criteria were met.

Il. Digestion Exceprons:

None
O0.  Analysis:
A. Calibration:

An acceptance criteria Were met

Blanks:
All acceptance criteria were met except for Total Phesporus which had a blank result
of 0.06 mg/L.

C Mamix Spike Sample(s):
All acceptance ¢riteria were met

D. licare le(s):
All acceprance criteria were met.

- Ramm .
conirol. for Total Phosporus did not meet acceptance criteria. All other lab
control acceptance cntena weremet,

F. Other:
Nut applicable.

N.  Documentation Exceptions:
None:

V. | certify that this data package is in compliance with the serms and conditions agreed to by the
client and CH2M HILL. both technically and for completeness. except for the conditions detailed
above. Release of the data contained in this hardcop ﬁ' package has been authorized by the
Laboratory Manager or his designee, as verified by the foIIOWI Ng signamre.

Prepared by: /é_é(,,—v lar Vcea

Reviewed by: 4%433/0( e
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Corvallis Applied Sciences: aatory '

Client_information kb Intsm—n
Project Name: Cii of MeAllen Pilot Study Date Rec'd: 07/08/97
Project Manager: Rosie Villarreai Lab iD: 570001
Sampled By: R. Villarreal Report Revision No.: 0
Client Sample ID: Zeeweed Feedwater Reported  By: HVN
Sampling Date: 07/07/97 Reviewed By:
Sampling lime:: Not provided ]
Type: Grab
Matrix: water
Basis:: As received

Reportingy Sample Date
Analyte Limit Result Qualifier Units Methodi  Analyzed
Chemistry
N-NO3/NO2 0.02 0.02 mg/l.  EPA353.2  7/8/97
TKN 2 70.9 ma/L EPA351.4  7114/97
P-Total Phosporus 0.25 3.58 mg/L EPA 365.1  7/18/97

U=Not detected at Eeciﬁed ﬂmg limits

—r—— e
Appled Sciences Loboratory. 2300 NW Watnut Bivd.. Corvatlis, OR $7330-3538 (841 7824271
Corvatliis Office P.O. Box 428, Corvglis, OR 973390428 Fox No.(841) 7520276
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= = - TN T Ny - — .
Corvallis Applied Sciences Laboratory
g;- ] l I- ! I I [ l- —
Project Name: City of McAllen Pilot Study Date Rec'd: 07/08/97
Project Manager: Rosie Villarreal Lab ID: 570002
Sampled By: R. Viilarreal Report Revision No.: 0
Client Sample ID: Zeeweed Permeate Reported By: HUN
Sampling Date: 07/07/97 Reviewed By:
Sampling Time: Not provided ﬁm
Type: Grab
Matrix: Water
| Basis: As received
Reporting Sample Date
Anal e Limit Result  Qualifier Units Method  Analyzed _
Chemistry
N-NQ3MNO2 0.01 0.84 ma/L. EPA 3532 7/8/97
TK N 5 11.0 mg/L EPA 3514  7/14/87
P-Total Phesporus 0.50 212 mg/l EPA 365.1 Tmem7
TOC 1.0 6.6 mg/l EPA 41512 711487
Color (ALPHA) Apparent 5 22 mg/L EPA 110.2 7/8/87
U=Not detected at specified reporting limits
e e e ———— SRy L
Acplied Scencas Lobcratory, * 2300 NW Wainut Bivd., Corvalls, OR 97330-3538 (5471) 752-4271
Carvalis Office P.C. Box 428, Corvallis, OR 972390428 Fax No.(541) 752-0274

APP-53



Project Name: City of McAllen Pibt Study
Project Manager- Rosie Vilarreal
sampled By:R Villarreal
Client Sample ID: Memcor Fitrate
Sampling Date: 07/07/97
Sampling Time: Not provided
Type: Grab
Matrix: ~ Water
Basis: As received

Date Rec'd: 07/08/97
Lab ID: 570003
Report Revision No.: 0
Reported By: HWN

Reviewed By: ?‘)«-L

Reporting  Sample Date
Analyte Limit Result  Qualifier Units Method Analyzed _
Chemistry
TCC 1.0 53 mg/l EPA 4151/2 7M1/97
Color (ALPHA) Apparent 5 10 mg/L EPA 110.2 718197
Apolied Sciences Loborgtary - N 2300 NW Wainut Bivd,, Corvedlis, OR 97330-3538 (547) 752-42771
Carvallis Office P.C. Box 428. Corvellis, OR 973390428 Fax No.(541) 7520276
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CH2MHILL Anatyllcal Services

CHAIN OF CUSTODY RECORD

AND AGREEMENT TO PERFORM SERVICES
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. CHIM HILL
2300 NW Walkast Shvd
* Corvallis. OR
97330-3538
P cramHi aang s
- PL. Box 428
Corvaliis, OF
973393-0428
Ted 541. 7524271
Fax 541.752.0076

July 17.1997
City of McAllen
138067.A0.ZZ

RE:  Analytcal Daafor City of McAllen
CVO Laboratory Reference No. 5664

Jm Geisbush/PHX

On July 1, 1997, the CH2M HILL Corvallis Applied Sciences Laboratory received three
sampies with a request for analysis of sdlected parameters.

The analytical results and associated quaity control data are enclosed. Any unusual
difficulties encountered during the analysis of your samples are discussed in the case
narragve.

Under CH2M HILL policy, your samples will be stored for 30 days after reporting. If you
have not given us prior insmuctions for disposal, we will contact you if any samples require
disposal as hazardous waste.

The CH2M HILL Applied Sciences Laboratory appreciates your business and looks forward
to saving your andytical needs again If you should have any questions concerning the
data, or if you need additional information, please call Ms. Kathy McKinley a (541) 758-
0235, extenson 3120,

Sincerely,

Kely Ensor
Senior Administrative Assgtant

Enclosures

Appled Scieness Laboratary .. 2300 NW Walnut Bivd.. Corvalls, OR $7330-3538 547 7824271
Corvaiis Office . P. O. Box 428, Corvallls, OR 973390428 Fox No. 541 7520276
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CASE NARRATIVE
GENERALCHEMISTRY

Client/Project: City of McAllen

L Holding lime
All acceptance criteria were ma

IL Digestion Exceptdons:

None
[, Analvsis:
A. Cdibration:
All acceptance criteria were met.
B.  Blanks:
AU acceptance criteria were met
C. Matrix Spike Sample(s):
All acceptance criteria were met.
D. Duplicare Sampie(s}: -
All acceptance criteria were met.
E. Lab Control Sampie(s):
All acceptance criteria were met
F. Other
Nor applicable.

IV.  Documentation Exceptions:

None.

Lab Reference No.: 3664

V. Icertify that this data package is in compliance with the terms and conditions agreed to by the:
client and CH2M HILL, both technically and for completeness, except for the conditions detailed:
above. Release of the data contained in this hardcopy data package has been authorized by the
Laboratory Manager or his designee, as verified by the following signature.

Prepared by: 7\4@/ Va-/rr )&44-/

Reviewed by: /d/%;h/ W
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CLIENT SAMPLE CROSS-REFERENCE

CH2M HILL Applied Science Laboratory Reference No. 5664

CVO sample ID Client Sample 1D Date Collected Time Collected
566401 Zeeweed Feedwater 06/30/1997 10:42
566402 Zeeweed Permeate 06/30/1997 10:42
566403 Memcor Filtrate 06/30/1997 10:42
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Carvallis Applicd Sciences Laboratory

- Lz o -
Project Name: Cii_of McAllen Pilot Study Daite Rec'd: 07/01/97
Project Manager: Rosie Villarreal Lab ID: 566401
Sampled By: R. Villarreal Report Revision No.: 0
Client Sample ID: Zeeweed Feedwater Reported By: HVN
Sampling Date: 06/30/37 Reviewed By: ?m
Sampling Time: 10:42
Type: Grab
Matrix: water
Basis: As received

Reporting Sample o Date

Analyte Limit Result Qualifier Units Method  Anailyzed
J Chemistry

N-NC3/NQ2 0.01 0.05. mg/l. EPA 353.2 F(ati:rs

TKN 5.0 335 mg/L EPA351.4  7M4/97

P-Total Phosporus 0.5 4.21 mg/L EPA 365.1 7M/87

TOC 10.0 €0.0 mg/L EPA 415.1/2 7/11/97
|

4

U=Not detected at specified reporting imits

Appilied Scienceas Laboratory - 2300 NW Wanut Bhvd., Corvallis, OR ¢7330-3538 (541) 752-4271
Corvdliis Office ’ P.O. Box 428, Corvcilis, OR $7239-0428 Fepe No.(541) 752-0276
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Corvallis Applied Sciences Laboratory i
i Labh infe—
Project Name: Cii of McAllen Pilot Study Date Rec'd: 07/01/97
Project Manager Rosie Vitarreal Lab ID: 566402
sampled By: R. Villarreal Report Revision No.: 0
Client Sample ID: Zeeweed Permeate Reported By: HVN
Sampling Date: 06/30/57 Reviewed By: ﬁ,,...;
Sampling lime: 10:42

Type. Grab

Matrix: Water

Basis: As received

Reporting  Sample Date
Analyte Limit Result  Qualifier Units Method Analyzed
Chemistry
N-NO3/NQ2 0.01 0.01 mg/L EPA 3532  71/97
TKN 20 20.0 mgll’  EPA 3514  7M4/G7
P-Total Pheosporus 0.05 0.34 mgil EPA 365.1 711197
TOC 1.0 7.0 mgl EPA 415112 7M1/87
Color (ALPHA) Apparemt 5 15 mg/L EPA 110.2 711187
U=Noct detected at ified rting limits
——————— — ]
Appfied Scences Lasoratory - 2300 NW Wainut Bive.. Corvallis, OR 97330-3538 £541) 7524271
Corvaliis Cffice ’ P.O. Box 428, Corvalls. OR 97339-0428 Fox Ne.(541) 752-0276
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Corvallis Applied Sciences Laboratory
o ™ i -
Project Name: City of McAlien PHot Study Date Reg'd: 07/01/97
Project Manager Rosie Villarreal Lab ID: 566403
Sampled By: R. Villarreal Report Revigion No.. 0
Client Sample ID: Memcor Fitrate Reported By: HVN
Sampling Date: 08/30/37 Reviewed By: té/w—q
Sampling Time: 10:42

Type: Grab

Matrix: Water

Basis: As received

Reporting Sample Date
Ama e Limit Result  Qualifier Units Method Analyzed
Chemistry
N-NOI/NO2 0.10 271 mg/L EPA 353.2 711/97
TUN 20 32 mg/L EPA 3514  7M4/97
P-Total Phosporus 0.05 0.17 mg/L. EPA 366.1 711167
T0C 1.0 6.1 mgl EPA4152  THARTY
Color (ALPHA) Apparent 5 13 mg/L EPA 110.2 7r1/87
U=Not detected at geciﬁed ﬂﬂin_g_ limits ﬂ

Applied Sciences Loborotery . 2300 NW Wainut 8hvd.. Corvals, OR $7330-3538
Corveiis Office i

(547) 752-4271
P.Q. Box 2428, Corvallis, OR 973390428

Fax Ne.(841) 752-0276
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CH2MHILL Analylical Services
CHAIN OF CUSTODY RECORD
AND AGREEMENT TO PERFORM SERVICES
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| CH2ZMHILL
2300 NW Waunu: Biva
" Corvalis. OR
973130-3538

' ’ CH2MHILL Maig adresss

-

BO, Box 428
Corvailis, OR
97339-0428

Tel 541.752.4271
Fax 541.752.0Z76

07/15/97

City of McAllen

Subject Acknowledgment of sample sot 5748.

Dear Jim Geisbush/PHX:

This letter is to acknowledge the receipt of your sample set on 7/15/97. It has been
assigned laboratory number 5748. Please refer to the laboratory number if you need to
inquire about this sample set. | have attached a copy of the chain of custody form to
provide additional information.

There were no problems noted with the receipt of your samples.

If you need assistance, please feel free to call 541/758-0235 extension 3 117.

Sincerely,

CH2M HILL

\bu Mastng -
Jerri Mattick

. Anachm,_cnt
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CHZM HILL
’ 2300 NW Wainut Biva.
- Corvafts, QR
. 97330-3538
& cramHiLL g s
Corvaltis. OR
97339-0428
Tol 541, 752-4T71
Fax 541.752.0276

7/9/97

City of McAllen

Subject: Acknowledgment of sample set 5700.

Dear Jii Geisbash/PHX:

This letter is m acknowledge the receipt of your sample set on 7/8/97. It has been
assigned laboramry number 5700. Please refer m the laboratory number if you need m

inquire about this sample set | have attached a copy of the chain of cusmdy form m
provide additional information.

There were no problems noted with the receipt of your samples.

If you need assistance, please feel free mcail 541/758-02335 extension 3 117.

Sincerely,
CH2M HILL

v <
\burt Mastinf
Jemri Mattick
Attachment
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CHIM HILL
2300 NW Wainut Bivg.
Carvafis. OR
. g973306-3538
d cHzmHILL i s
‘ P.Q. Box 428
Carvaliis. OR
97339-0428
Tel S41.752.4771
Fax 541.752.0775

Ay 4, 1997
Ciry of McAllen
138067.A0.ZZ

RE:  Andytica Dara for City of McAllen
CVO Laboratory Reference No. 5597

Jm Geisbush/PHX

On June 23, 1997, the CH2M HILL Corvallis Applied Sciences Laboratory received three
samples with a request for analysis of selected parameters.

The andytica resuits and associated quality control data are enclosed. Any unusual
difficnities encountered during the analysis of your samples are discussed in the case
narragve.

Under CH2M HILL policy, you samples will be stored for 30 daysafter reporting. If you

have not given us prior instrucdons for disposal, we will contact you if any samples require
disposal as hazardous waste.

The CH2M HILL Applied Sciences Laboratory appreciates your business and looks forward
to serving your anaytical needs again. If you should have any questions conceming the

data, or if you need addidonal information, please call Ms. Kathy McKinley at (541) 758-
0235, extenson 3120.

Sinccrely;

Kély Ensor
Senior Adminiswatve Assigtant

Enciosures

Acpliad Scences Leboratery 2300 NW Wainut Bivd.. Corvedls. OR 97330-3538 547 752-4271
Corvofis Office A P. 0. Box 428, Corvallls, OR 973360425 Fox No. 541 752-0274
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CLIENT SAMPLE CROSS-REFERENCE

CH2M HILL Applied Science Laboratory Reference No. 5597

CVO Sample 1D client Sample 1D Date  Collected Time collected
559701 Zeeweed Feedwater 06/20/1997 8:23
559702 Zeeweed Permeate 06/20/1997 8:23
559703 Memcor Filtrate 06/20/1997 8:23
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CASE NARRATIVE
GENERAL CHEMISTRY

Lab Reference No.: 3507
Client/Project: City of McAllen
l. Holding Time;
Holding time for color was exceeded when the sampie was received. All other acceptance
criteria were Met

. Digsstion Exceotions:
None

1. Analysis:

A. Calibration: o
All acceptance criteria were met

B. Blanks:
AN acceptance criteria Were met.

C. Matrix Spike Sampie(s):
Matrix spike for TKN was lost due to sample dilution. All other matrix spike

acceptance Criteria were met.

D. Duplicate Sammle(s):

All acceptance criteria were met

E. L ab Control Sample(s):
All acceptance criteria were met except for TRN.

F. Other:
Not applicable

N. Documentation Exceptions:

None.

V. Icertify that this data package is in compliiance with the terms and conditions agreed to by the
client and CH2M HILL, both technically and for completeness, except for the conditions detailed
above, Release of the data contained in this hardcopy data package has been authorized by the
Laboratory Manager or his designee, as verified by the following signature.

Prepared by: @w%ﬂ%&
Reviewed by: AW:LJ’/ [M
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Corvallis Applied Sciences Laboratory )

_—

Client Information Lab Information
Project Name: City of McAllen Pilot Study Date Rec'd; 06/23/97
Project Manager: Resie Villarreal Lab ID: 559701
Sampled By: R. Villarreal Report Revision No.: 0
Client Sampie ID: Zeeweed Feedwater Reported By: HVN
sampling Date: 08/20/97 Reviewed By: -?,,,.,_
Sampiing Time: 823
Type: Grab
Matrix: Water
Basis: As received
Reporting Sample Date
Analyte Limit Result Qualifier Units Method Analyzed
Chemistry
N-NO3/NQ2™ ‘0.01 0.58 mg/L EPA 3532  &/27/87
TKN 4 28.8 mg/L EPA 3514 €r30/87
P-Total Phosporus 0.50 4.76 mag/L EPA 365.1 71197

J=Not detected at specified reporting limits

Applied Sciences Laborotory 2300 NW Wainut Bivg.. Corvalls. OR $7330-3538 [541) 752-427]
Corvollis Office . P.O. Box 428, Corvalls. OR §7339-0428 Feoe No.f541) 7520276
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“Corvallis Applied Sciences Lry

Sampling Date: 06/20/97
Sampling lime: 823
Type: Grab
Matrbc water
Racie: Ac rarpived

Client_information Lab information '
Project Name: City of McAllen Filot Study Date Rec'd: 06/23/9
Project Manager: Rosie Villarreal Lab ID: 559702,
Sampled By: R Villarreal Report Revision No.: 0
Client Sample 0. Zeeweed Permeate Reported By: HVN

Reviewed By: ?/m

U=Not detected at specified reporting limits

Reporting Sample Date
Analyte Limit Result Qualifier Units Method  Analyzed
Chemistry e
N-NO3INO2 0.10 132 mgiL. EPA 3532  §/27/47
TKN 4 4 v mg/L EPA351.4  6/30/97
P-Total Phosporus 0.05 0.55 mg/l.  EPA 365.1  7/1/97

2300 NW Wainut Biva., Corvals, OR $7330-3538
P.O. Box 428, Corvaills, OR $7339.0428

Applied Sciences Laboratory
Corvalls Office

APP-71

(541) 752427
Fax No.f541) 752-0276
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Corvallis Applied Sciences Laboratory L.

Client _Information Lab Information
Project Name: City of McAllen Laboratory I1D: ICROROG1
Project Manager: Rosie Villarreal Date Rec'd: 6/23/97
Sampled By: R. Vilarreal Analvtical Method: EPA 1102
Sampling Date: 6/20/97 Date Analyzed:. 6/24/97
Sampling Time: 823 Report Revision No.: 0
Type: Grab Reported By: HVN
Matrixx water Reviewed By: an-m:_
Basis: As received
Lab Reporting color (ALPHA) Apparent
i Client SamplelD  Sample ID Limit Result Units
Memcor Filtrate 558703 5 20 Color Units

|_U=Not detected a specified detection | |

Agpled Sciences Loborotory 2300 NW Wginut Bivd,, Corvalls, OR $7330-3538 I5d]] 7524271
Corvoliks Office P.O. Box 428, Corvallls, OR $7339-0428 Fax No.(541] 7520274
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Corvallis Applied Sciences Laboratory : .- -

Client Information Lab Information
Project Name: City of McAllen Laboratory ID: ICROR0O01
Project Manager: Rosie Villarreal Date Rec'd: 6/23/87
Sampled By R Villarreal Analytical Methed: SM5310.D
Sampling Date: 6/20/97 Date Analyzed: 6/25/97
Sampling Time: 8:23 Report Revision No.: 0
Type: Grab Reported By: G. Collins
Matrix: Water Reviewed By
Basis: Asreceived units: mgfL
Lab Reporting TOC Water Percent
Client Sample 1D Sample ID pH Limit Replicate 1  Replicate 2 Avenge RPD
Memcor Fiitrate 659703 <2 0.60 6.6 6.8 6.8 0.0

U=Not detected at specified detection limits

"
Applied Sciences Labororary 2300 NW Weinut 8iva., Corvals. OR 97330-3538 [5d]] 752-4271
Corvalis Office P.O. Bax 428, Corvalis, OR §7339-0425 Fox No.[541] 752-0276

APP-73




¥L-ddV

CH2MHILL Analylical Services £ 1m0 2587 Fadane D | 1LAD 5000 Caiarpiins Posd L ILKW Canviro Laboralarle Boukevaid
CHAN OF CUSTODY RECORD Maonigamery, AL 361181822 Reddng CA A B0 1902 60 Baiucss, Urk L5, Waiaho, ONBlo, Consda NIV ECS  Craasme: o ey s Boukevaid
AND AGREEMENT TO PERFORM SERVICES {334) 2711404 FA! (134]2" 3420 (916) 2005227 FAX (916)244-40109  (519) P47-2576 FAK {519) 747-1806 {540) 752 4271 FAX 541) 2520278
: CoOcw¥_______
Propord o Purchase Order ¥ Requasted Analylical Methad # THIS AREA FOR LAB USE ONLY
\‘3 y, 828 M .22, ; t:ﬂ -3" tahdl Page of
Project Name L
\ Study- ¢ 12 | 5547 1B L ||
MRl n Jo¥ “way Ao .ﬂ Lab PM Cuslody Review
Company Name ) ' t é‘ =2 f.(.;
_Mfllen Pvnb\t(_ W es o - M
Projeci Manager or Contact & Phone # | Reporl Copy to: . |-'- 2 2 o Login 11M8 Vedlicatlon
Rose YW ndrial | . || J e
230 -l -9 Sye -T-m(.-]e W hash {le:w) H 3 6"3 S ool e
Ruquasted Canplation Bate: | She 1D Sampte Dlsponal: "'. V- 2 2 - pH Cusiody Sesls ¥ N
L] Raluin A -
“ SA ? Wwif # 2 & D M Preservative Ice YN
Type] Matria H A GClevel 1 2 3 Olher
Sampling [CJG|WIS A . 0 3 a
A LIEI Y CLIENT SAMPLE ID LAB D= Al A o Cooler Tomporalure
HHHHEE (9 CHARACTERS) ac s O I I
Date li“&lt’ A -3 x| 4 Atiornale Descilplion Lah D
Y- vy l/’l L/’
Wtﬁh? L - M. e e e e e N
Wit 923 | 117 vi | _ 4
Clek 723 | |17 1 >'§~
byl 25| e V] _
-y
Relinquishad By Emply Bottias ) Regely Emply Balitas Date/Time
Rogie v ulbaved. 5 b z"r{n}. !c?-" (o s 20 M 1 {b T A S,
{Phease baph bd o R} ﬂz n “uda _ Ploasd tign id el nama Dal-rllm-
g '.;I,a‘ .’y a7 £ l.a lbttm r UQ
{Psaasa sap andt gk namuf R %": (Plaata $ign wnd prinl nawe) Dal
. Rege Vil lpeenl Rowe Virlaesr] | g, mm-’f D | ,30&,.,,\“.
Receiveg m.m...,umm.; pmmm Shipping # '

Lied.
Spacis! Inaliclions:

&I L,

¢ intacf:(n ~

‘viry - same e T owilsh + Hat Sida

HETEA




MONTHLY BILLING SUMMARY

Applied Sciences Laboratory

CH2MHILL Copvallis, Oregon
2300 NW Wainut Biva, Corvailis. OR 97330-3538

- 0 ax 428 Corvatis, OF 97539-0000
541 7R2-4Z71
Fax 547 TE2-0Z76
Cii of McAllen
Project Manager: Jim Geisbush/PHX Invoice Date 06/23/97
Invoice No. A97-1165
Page 1 of 1
Customer Number CH2M Hill Rep. Billing Period Referencex No,
138067.A0.ZZ Ginger Collins 71697 5597

Descrintion Trans. Date )} Unit Cost

1 Color (ALPHA) Apparent X $20.00
2 | Nitrate/Nitrite $35.00 $70.00
2 Total Phosphorus $25.00 $50.00
2 Total Kjeidahi Nitrogen $35.400 $70.00
1 Total Organic Carbon $40.00 $40.00
(THIS 1S NOT A BILL = DO NOT SUBMIT PAYMENT})  TOTAL AMOUNT: $250.00

Our records indicate that the above tests were requested during the
current billing period. Please notify the laboratory listed above if there are
any discrepancies.

= PROJECT COPY =
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CH2M HILL
" 2300 NW Waiout Bt
© Gorvalls, OR
. $7330-2538
’ CH2MHILL aing e
i PO. Box 428
Corvaiis, OR
- 97339-0428
Tel 541.7%52.42771
Fax 541.752.0276

dly 3, 1997
City of McAllen
138067.A0.ZZ

RE: Andyticd Data for City of McAllen
CVO Laboratory Reference No. 5607

Jim Geisbush/PHX

On June 24.1997, the CH2M HILL Corvallis Applied Sciences Laboratory received three
samples With arequest for analyss of selected parameters.

The analytical results and associated quality conmrol data are enclosed. Any unusual
difficulties encomntered during the analysis of your samples are discussed in the case
narrative.

Under CHZM HILL policy, your samples will be stored for 30 days after reporting. If you
have not given gs prior instractions for disposal, we will contact you if any samples require
disposal as hazardous waste.

The CH2M |-ILL Applied Sciences Laboratory appreciates your business and looks forward
to serving your analytical needs again. If you should have any guestions concerning the
data, or if you need additiona information, please call Ms. Kathy McKinley a (541) 758
0235, extenson 3120.

Sinccrcl{i,

Kely Ensor
Senior Administrative Assgtant

Enclosures

Apphed Sciences Loboratery. . 2300 NW Wainut Bvd.. Corvallis, OF 973303538 541 7524271 -
Corvalis Office . P. Q. B 428, Corvallis, OR 97330-0428 Fax No. 541 752.0276
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CLIENT SAMPLE CROSS-REFERENCE
CH2M HILL Applied Science Laboratory Reference No. 5607

CVO Sample ID Client Sample 1D Date Collected Time Collected
56070 1 Zeeweed Feedwater 06/23/1997 10:40
560702 Zesweed Permeate 06/23/1 997 10:40
560703 Memcor Filoate 06/23/1997 10:40
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CASE NARRATIVE
GENERAL CHBEMISTRY

Lab Reference No.: 5607
Client/Project: City of McAllen

l Holding Time:
All acceptance criteria were met

Il Digestion Exceptions:
None

0. Analysis:

A.  Calibration: -
Al acceptance criteria were met.

B.  Blanks: -
All acceptance criteria were met.

C.  Mapix Spike Sample(s):
Matrix spike for TKN was lost due 10 sampie dilution. All other marrix spike
acceptance criteria were met.

D.  Duplicare Sample(s):
Al acceprance criteria were met

E Lab Conuol Sample(s):
All acceprance criteria were met except for TKN.

Other:
Not applicable.

lv.  Documentation Exceptions:
None.

V. 1cenify that this dat2 package is in compliance with the terms and conditions agreed to by the
client and CH2M HILL, both technically and for completeness, except for the conditions detailed
above. Release of the data contained in this hardcopy data package has been authorized by the
Laboratory Manager or his designee, as verified by the following signamre.

Prevamdbr-%/%" 7&47;'
Reviewed by: /%L/ Crtliow
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Corvallis Applied Sciences Laboratory

Ol —
Project Name: Cii gf McAllen Pilot Study
Project Manager: Rosie Villarreai
sampled By: R. Villarreal
Client Sample ID: Zeeweed Feadwater
Sampling Date: 06/23/97
Sampling Time: 10:40
Type: Grab
Matrix: Water
Basis: As received

Repart Revision No.: 0

Date Rec'd: 06/24/37
Lab ID: 560701

Reported By: HVN

Reviewed By: ¢a.,¢_¢_

T -
- e

-

Appiied Sciencas Loborctory LT
Corvaliis Office

APP-79

Reporting Sampie Date
Analyte Limit Result Qualifier Units Method Analyzed
Chemistry
N-NO3/NO2 0.10 2.94 mg/l EPA 3532 8/27197
TKN 2 2 U mgL. EPA 351.4  &/30/87
P-Total Phosporus 0.05 0.12 . : mg/L EPA 365.1 72197
TOC 0.5 6.1-7 & mgl. EPA 41512 &/25/67

§_U=Not detected at m ed gmg fimits

2300 NW Wainut Bhvd.. Corvellis. OR $7330-3538
P.Q. Box 428, Corvallis, OR 97339-0428

(541) 752-4271
Fax No.(5d1) 752-027¢



Corvallis Applied Sciences Laboratory

- 120 1ot g
Project Name: City of McAllen Pilot Study Date Rec'd: 06/23/97
Project Manager: Rosie Villamreal Lab 10: 560702
Sampled By: R. Villarreal Report Revision No.: 0
Client sample 10: Zeewased Permeate Reported By: HVN
i Sampling Date: 06/23/97 Reviewed By: 7,»(
Sampiing Time: 10:40
Type: Grab
Matrix: Water
Basis: As received

Reporting  Sample Date

Anatyte limit Result Qualifier Units Method Analyzed
| ]

Chemistry

N-NO3/NO2 0.01 1.01 mgll  EPA 3532  6/27/97

TKN 2 5.1 mg.  EPA 3514  6/30/97

P-Total Phosporus 0.05 0.35 mg/l.  EPA 3651  7/2/87

TCC 0.5 6.6 mg/L EPA #1512 &/2597

Color (ALPHA) Apparent 5 10 mgll  EPA 1102  6/24/87

UzNotdetectedatﬁiﬁed reporting | i m i t s

Apoied Sciences Loboratory . 2300 W Wt Bivd., Corvalls, 0 R 97330-3538
Corvatis Offce P.O. Box 428, Corvalts, 0 R 973390428
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Corvallis Appliéd Sciences Laboratory

Liiminiosmation
Project Name: Cii_of McAllen Pilot Study Date Rec'd: 06/23/97
Project Manager: Resie Villarreal Lab ID: ¢ J
Sampled By: R. Villarreai Report Revision No.: (
Cliemt Sample ID: Memcor Fittrate Reparted By: |
Sampling Date: 06/23/97 Reviewed By:
Sampling lime: 10:40 j
Type: Grab
Matrix:  Water
F Basis: As received
1 Reporting Sample Date
Analyte Limit Result  Qualifier Units Method Analyzed
[

.} Chemistry .
N-NO/NO2 0.01 0.41 . mgl EPA 3532 §2757
TKN 4 59.0 mg/L EPA 3514  6/30/97
P-Tota Phospotus 0.50 3.89 ... v mg/L EPA 365.1 712197
TOC 10.0 56.8 .~ T i .t mgl.  EPA 415112 &/27/97
Color (ALPHA) Apparent 5 20 Ty mg/t EPA 1102  6/24/97

,

Applied Sciences Laborafay .. 2300 NW Wainut Bivd., Carvallis, OR ¢7330-3538 (541) 752-4271
Corvallis Office P.O. Box 428, Corvalks, OR $7339-0428 Fae No.(541) 752-027%
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‘ CH2MHILL Maing accross:
’ PO, Box 428

Scptemk5.1997
City of McAllen
138067.A0.ZZ

RE: Andyticd Datafor City of McAlien
CVO Laboratory Reference No. 5607
Jii Lozier/PHX

On June 24, 1997, the CH2M HILL Corvallis Applied Sciencesl.aboratory received three
samples with a request for analysis of selected parameters.

An error was found on your origind report due to alog in mor. The TOC boties for the
Zeeweed Feedwater and Memcor Filtrate were labeled incomrectly. please replace your

origina report pages with the amrached revised results for Zeeweed Feedwater and Memcor
Filtrate.

The CH2M HILL Applied Sciences Laboratory appreciates your business and looks forward
to serving your analytical needs again. If you should have any questions concerning the
data, or if you need additional information, please call Ms. Kathy McKinley at (541) 758-
0235, extension 3120.

Sincerely,

e

Ginger Cdllins
Environmental Chemist

Enclosures
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Corvallis Applied Sciences Laboratory

Ci Inf i
Project Name: City of McAllen Pilot Study
Project Manager: Rosie Villarreal
Sampled By: R. Villarreal
Client Sample ID: Zeeweed Fegtwater
Sampling Date: (06/23/97
sampling Time: 10:40

Date Rec'd: 06/24/97
Lab ID: 560701
Repart Revision No.: 1
Reported By: HVN

Reviewed By: 2{%

U=Not detacted at specified

Type: Grab

Matrix: Water

Basis: As received

Reporting Sample Date

Analyte Limit Result Qualifier Units Method  Analyzed
Chemistry
N-NOI/NQO2 0.10 2.94 mg/L EPA 3532  &/27/97
TKN 2 2 u mg/L EPA 351.4  6/30/97
P-Total Phosporus 0.05 0.12 mg/L EPA 3651 71287
TOoC 10.0 56.6 mgL  EPA 415112 §/97/97

Apshed Sciences Laborgtory
Ceorvallis Office

2300 NW Waotnut 8hvd., Corvallis, OR 97330-3538
P.O. Jox 428, Corvellis, OR 73390428
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Corvallis Applied Sciences Laboratory )
Lab information
Project Name: City of McAllen Pilot Study Date Rec'd: 06/23/97
Project Manager Rosie Villarreal Lab ID: 560703
Sampled By: R. Villarreal Report Revision No.: 1
Client Sample ID: M-r Filtrate Reported By: HVN
Sampling Date: 06/23/97 Reviewed By: od,r,«q_
Sampling Time: 10:40

Type: Grab

Matrix: Water

Basis: As received

Reporting Sample Date
Analyte Limit Result  Qualifier Units Method  Analyzed
Chemistry
N-NOZ/NO2 0.01 041 mg/L EPA 3532  §/27/87
TKN 4 59.0 mg/l. EPA 351.4 &/30/87
P-Total Phosporus 0.50 3.89 mg/L EPA 365.1 71287
iDC 05 6.1 mgl. EPA 415.1/2 6/25/97
Color (ALPHA) Apparent 5 20 mgll.  EPA 1102  &/24/97
U=Not detected at speeified reporting limits |
Apoiiec Sciences Laborgtory: 2300 NW Walnut Biva.. Corvallis, OR 97336-3538 (541) 752-4271
Carvatis Office P.O. Box 428, Corvalls, OR 973390428 Fex No (541) 752-0276
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MONTHLY BILLING SUMMARY

Applied Sciences Laboratory
CHZMHILL Corva{hs Oregon

OR g7330.2578
PO Bax 428, Cowaﬂfs%ﬁﬁ
541 7524271
Fax 541 7520278
City of McAflen
Project Manager: Jim Geisbush/PHX Invoice Date  06/24/97
Invoice No. A87-1178
Page 1 of 1
Customer Number CH2M Hill Rep. Billing Period Reference  No.
138067 A0.22Z Ginger Collins 719/87 6607
iy | Descripuon | . [ Trans, Date [§ Uit Cost j| Subiota! |
5 |Color (ALPHA) Apparent 6/24/97 $20.00' $60. 00
3 Nitrate/Nitrite §/24/97 635.00 $105.00
3 |Total Phosphorus 6/24/97 $25.00. $75.00
3 Total Kjsldahl Nitrogen 6/24/87 $35.00 $1 (15.00
3 |Total Organic Carbon 6/24/97 $40.00 |  $120.00

(THIS IS NOT A BILL — DO NOT SUBMIT PAYMENT)  TOTAL AMOUNT: $465.00

Our records indicate that the above tests were requested during the

current hilling period. Please notify the laboratory listed above if mere are
any  discrepancies.

= PROJECT COPY =
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. CHZMHLL
2300 NW Wainest Bive
" Carvailis, OR
. ‘ . 973303538
CH2MHILL —
‘ PO. Box 428
Carvalis. OR
§7308-0428
Tol 5617524271
Fax 541.752.0275

L}

172197

City of McAllen

Subject Acknowledgment of sample set 3664.

Dear Jim Geisbush/PHX:

This letter isM acknowledge the receipt of your sample set on 7/1/97. |t has been
assigned laboratory number 5664. Please refer to the laboratory number if you need m
inquire about this sample set | have attached a copy of the chain of custody form m
provide additiona information.

There were no problems noted with the recetpt of your samples.

H you need assistance, please fed free m call 541/758-0235 extenson 3 117.

Sincerely,
CH2M HILL

o Mt

Attachment

w7 W

é“l'\;u i

APP-87



88-ddV

CH2MHIEL Analytical Services
CHAIN OF CUSYODY RECORD

R
AND AGREEMENT YO PERFORM SERVICES

OLNG 2587 Fakrlane Drive

Mohigomary, AL 38118-1822 Dnda,m tosoc P"
3) 2711444 FAX (334) 271-3428  (010) 2 45221 Fﬂ(ﬂie;a« m{ {B19) 247-2576

Aeva 2300 uw Mﬂ Bouhvud

Cll.lﬂ Gamlruhnww alodied, Inc.
50-Balhwst, Unk alackao, Ontavio, Canada M2V 265 Covalis, OR 9
FAX {618) 747-3508

(-'NI] 182421 FAX |5ﬂ| ?5‘ A216

COC #
Project # ' Purchase Oraer § ~ Aequested Anafytical Method § THIS AREA FOR LAB USE ONLY |
__l_fgﬁt-lﬂ- M "22'—' ‘ Fage  Jof
Projeci Name : _ ’ =)
_m_{m Pll'ﬂ’ S‘V‘AU - 5 ; Usioay Haview
Company Heme .‘ h" . . i ‘
Mealler Public_(Ahhdies L
Pra| |c= llllllgll'wcoﬁlltctl l’l: e § | Report Copy to: f.' d - [Log n TIM8 Verllicalion
ot \f \iny ﬁ‘“\T c T L
3~ o | A :
Fequbsted Complalion Date Tiws . j E 1 . L Custody Seals ¥ N
. . -F YN
# . n “ﬁy ] 11 lce 'JIHC:
HSF\P Trne mzl\? 1f 2‘ g QClevel 1 2 3 Other .. .. ...
gampling  [S1Q|WIS (4 CLIENT SAMPLE (D LAR ’ _ f:): Caotar Temperature
k MISIELLI®]  @cHARACTERS) ac J 3
Date | Time § N l_ Alternate Ducrlgtlun
Ui s [ (v, (242 $a) Ehe 2|V e
Lpkd ez | MY erhedd | Egeduny de | ! N o '
Jafithenn | IMM|-[lebuee |V —
fadiF s | .‘.frf_F d_Pet, - i S
bt Jusa | Y| [lep udedd fde drent]e L
Wist|isn || im AT ILAAN S
Wi Jee | Mt | IMp A TN 7A P i Vel e
blja etz | 4-]-WMdm '—Plgai,& \ v - et
1 T S
S N _ : 3
Ralinquishad By v Emply Goites Daie/Time p o | Recolvag By . Exply Bt Dale/Time AN . Pw.
Dossand . Maed \ . ot ‘A ieis
{Pieane sigh and prind name) Déte/Mt e y 434 | A

Apeclal ing-~Hons:

BhippedVin
uPs

Fed-Ex

Planse sk

Ve \ulmml

Date/Yima

LLISOIQ?(:) 1S om

Shipping 4

[ 11T e —

(l""(lf,

Couyre




- CHIM HILL
2300 NW Waims Biva.
Corvallis. OR

o 97336-3538
CH2Z2MHILL Masing aocress:
o> RO. Bax 428
Carvaltis, OR
9TTIS0a28
Tel 541.782.471
Fax 541.752.0276
Qy 30, 1997
City of McAllen
138067.A0.ZZ

RE: Analytical Data for City of McAllen
CVO Laboratory Reference No. 5748

Jm Geisbush/PHX

On duly 15, 1997, the CH2M HILL Corvallis Applied Sciences Laboratory received three
samples with arequest for analysis Of selected paramerers.

The analytcal resuits and associated qualiry control data are enclosed. Any unusual
difficulties encountered during the analysis of your samples are. discussed in the case
narrative,

Under CH2M HILL policy, your samples will be stored for 30 days after reporting. If you
have not given us prior instactions for disposal, we will contact You if any samples require
disposal as hazardous waste.

The CH2M HILL Applied Sciences Laboratory appreciates your business and looks forward
to serving your analytical needs again. |f you should have any questions concerning the
data, or if you need additional information, please call Ms. Kathy McKinley ar (541) 758
0235, cx;cnsion 3120.

Sincerely,

Kdly Ensor
Senior Administrative Assistant

Enclosures

Applied Sciences Laborgtory 2300 NW Weanut 8hve., Carvallis, OR 97320-3538 84 752-~d271
Corvafis Cffice -+ - F. O. Bax 428, Corvalfis. OR 9$7330-0428 Fax No. 541 7520276
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CLIENT SAMPLE CROSSREFERENCE
CH2M HILL Applied Scence Laboratory Reference No. 5748
CVO Sample ID Client Sample ID Daie Collected Time Collected
574801 Zeeweed Feedwater 07/14/1997 9:45
574802 Zeeweed Permeare 07/14/1997 9:45
574803 Memcor Filrate 07/14/1997 9:45
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CASE NARRATIVE
GENERAL CHEMISTRY

Lab Reference No.: 5748
Client/Project: City of McAllen

| Holding The:
An acceptance criteria were met.

I Digestion Exceptions:
None

oL Apalysis:

A, Calibration:
All acceptance criteria were met.

Blanks:
Blank for Total Phosphate had 0.06 mg/L PO.-P. Other acceptance criteria were
met.

C.  Mamix Spike Sample(s):

All acceptance criteria were meL

D.  Duplicae Sample(s):

All acceptance criteria were mel.

E. Lab Control Sample(s):
Lab Control for Total Phosphate did nor meet criteria. Other acceptance criteria were
mer

F. %],m_ler:
ot applicable.

lv.  Documentation Exceptions:
None.

V. I cenify that this dara package is in compliance with the terms and conditions agreed to by the
client and CH2M HILL, both technically and for completeness, except for the conditions detailed
above. Release of the data contained in this hardcopy data package has been authorized by the
Laboratory Manager or his designee. as verified by the following signamre.

Prepared by: 7%/ Vs, e
Reviewed by: /‘w/fmﬂbo (1 dd
4
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“Carvallis Applied Sciences Laboratory . -

Clinmi m— Lah ininmmatian
Project Name: City ot McAllen Pilot Shady Date Rec'd: 07/15/97
Project Manager: Rosie Villamreal Lab ID: 574801
Sampled By: R. Villarreat Report Revision No.: 0
Client Sample ID: Zeeweed Feedwater Reparted By: HVN
Sampling Date: 07/14/97 Reviewed By:
Sampling Time: 9:45 j
Type: Grab
Matrix:  Water
Bask.. As received

Reporting Sample Date
Analyte Limit Result  Qualifier Units Method  Analyzed
Chemistry
N-NO3/NO2 0.10 0.10 u mg/L EPA 3632  T7MB/A7
TKN 5.0 612 mg/L EPA 3614  TM7/87
P-Total Phosporus 0.25 1.67 mg/L EPA 366.1  7/1B/97
TOC 10.0 46.5 mg/l. EPA 415.1/2 7/24/97

Arsfied ScGences Laboratory E 2300 NW Wainut Bivd.. Corvallis. OR 97330-3538 (541) 752-4271
Conaliis Office P.Q. Bax 428, Corvallis, OR 97339-0428 Fax No.(54]) 752-0276
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Corvallis Applied Sciences Labaratory

s

U=Not detected at specifie

Clien't Lab Information 1
Project Name: City of McAflen Pilot Study Date Rec'd: 07/15/97
Project Manager: Rosie Villarreal Lab ID: 574802
Sampled By: R. Villarrea Report Revision No.: 0
Client Sample ID: Zeeweed Permeate Reported By: HVN
Sampling Date: @7/14/97 Reviewed By:?'»“—
Sampling lime: 9:45
Type: Grab
Matrix: Water
Basis: As received
Reporting Sample Date
Analvte Limit Result Qualifier Units Method Analyzed
Chemistry
N-NO3NC2 0.10 0.10 U mg/L EPA 3532 7Me/MA7
TKN 1.0 125 mg/L ErPa 351.4  TH7/87
P-Total Phosporus 0.05 0.05 U mg/L EPA 365.1 718/97
TOC 1.0 9.7 mg/l.  EPA 415.1/2 7/24/97
Color (ALPHA) Apparent 5 10 mg/L EPA 1102 71597

Acphed Sciences Loborafory’ E 2300 NW Wainut Bivd., Corvellis, OR 97330-3538
Corveliis Offics P.C. Box 428, Corvalis, OR 973390425
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Corvailis Applied Sciences Laboratory T

] Lab information
Project Name: Cii of McAllen Piiot Study Date R&d: 07/15/37
Project Manager: Rosie Villarreai Lab ID: 674603
Sampled By: R. Villarreal Report Revision No.: 0
Client Sample ID: Mefmcor Fitrate Reported By: HVN
Sampling Date: 0714/97 Reviewed By:
Sxﬁzg lime: 9:45 ?
Type: Grab
Matrix: water
Basis: As received
Reporting  Sample Date
Analyte Limit Result Qualifier Units Method Analyzed
Chemistry
N-NO3/NOQ2 0.10 3.46 mg/L EPA 3632  TH&/487
TKN 1.0 19 mg/L EPA 351.4 7H7R7
P-Total Phosparus 0.05 0.05 U mgll.  EPA 3661  7M8/87
TOC 1.0 6.7 mg/ll.  EPA 415.1/2 7/24/97
Color (ALPHA) Apparent 5 5 u mg/l EPA 110.2 TH5/97

U=Not detected at speced:

Applied Sciences Laboratory” R 2300 NW Wairwrt Bive., Corvellis. OR 97330-3538 (541) 7524271
Corvallis Office P.Q. Box 428. Corvallis, DR 973390428 Feoe No.(541) 752-0274
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- CHZM HLL
» 2300 NW Walnut Biva,
" Conass. O
. 97330-3538

) ‘ CH2MHILL Mok s
N

PC. Bomx 428
Corvatlis. OR

Tel S41. 752421
Fax 541, 752.027%

08/05/97

City of McAllen Pilot Study

Subject: Acknowledgment of sample set 5875.

Dear Jim Lozier/PHX:

This letter is to acknowledge the receipt of your sample set on 8/5/97. It has been
assigned laboratory number 5875. Please refer to the laboratory number if you need to
inquire about this sample set. | have attached a copy of tie chain of custody form to
provide additional information.

There were no problem noted with the receipt of your samples

If you need assistance, please feel free t0 call 541/758-0235 extension 3117.

Sincerely,
CH2M HILL

b M&xﬁ% 83 68 197

Jerri Mattick

Arnachment
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_ I‘.-_-,ﬂ-::\!!_l’-J -
- CozMHLL
aue 1) 1997 | mowwwenc s,
.. Corvaibs. R
 57330-3538

" @ cHzmHILL | i e

o>

PC. Bex 428
Corvatis, OR

Tal 541.752 421
Fax 341.T52.0778

8/5/97

City of McAllen pilot Study

subject Acknowledgment of sample set 5872.

Dear lii Lozier/PHX:

This letter is to acknowledge the receipt of your sample set on 8/4/97. Ithas been
assigned laboratory number 5872. Please refer to the laboratory number if you need to
inquire about this sample set. | have arrached a copy of the chain of custody form to
provide additional information.

There were no problems noted with the receipt of your sampies.

If you need assistance, please feel free 10 call 541/758-0235 extension 3117.

Sincerely,

CH2M HILL

\)LW‘. M&i{n&
Jerri Mattick

Attachment
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~ o7 CH2M ML
R 2300 NW Waut Biva,
- - - §7TYI0-3538

- ‘ CH2MHILL R
> SRS

Tol 541.752.42
Fax 541.752.0776

08/13/97

City of McAllen

Subject: Acknowledgment of sample set 5916.

Dear Jim Lozier/PHX:

This letter iS to acknowledge me receipt of your sample set on 8/12/97. It hasbeen
assigned laboratory number 5916. Please refer to the laboratory number if you need to
inquire about this sample set. | have attached a copy of the chain of custody form to
provide additional information.

There were no problems noted with the recetpt of your samples.

If you need assistance, please feel free to call 541/758-0235 extension 3117.

Sincerely,
CH2M HILL

' ¢
\,bm Md(ft(z&é_
Jerri Mattick
Attachment
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CHZM HILL
Z300 NW Wainut Biva,
Corealia, OR
§7330-3538

‘ CHZ2MHILL | Mg acoress
-

PO. Bow 428
Corvaliis. OR
S7329-0428

Tal 5837524371
Fax S81.T52.0778

August 15.1997
City of McAllen Pilot Study
138067.A3.ZZ

RE:  Analytical Data for City of McAllen Pilot Study
CVO Laboratory Reference No. 5787 & 5872

Jim Lozier/PHX

On July 22, and August 4, 1997, the CH2M HILL Corvallis Applied Sciences Laboratory
received seven samples with a regquest for analysis of selected parameters.

The analytical results and associated quality control data are enciosed. Any umusual
difficulties encountered during the analysis of your samples are discussed in the case
narrative.

Under CH2M HILL policy, your samples will be stored for 20 days afser reporting. If you
have not given us prior instructions for disposal, we will contact you if any samples require
disposal as hazardous waste.

The CH2M HILL Applied Sciences Laboratory appreciates your business and look forward
to serving your analytical needs again If you should have any questions concemning the
data, or if you need additional information, please call Ms. Kathy McKinley at (541) 758-
0235, extension 3120.

Sincerely,

=~

Kelly Ensor
Senior Administrative Assistant

Enclosures

Appiied Sciences Laborgtery 2300 NW Wainut Bivd.. Convatis. OR 97330-3538 541 7524277
Corvaks Office P. 0. Bex 428, Corvafis. OR 973380423 Faxx No. 541 7523274
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CLIENT SAMPLE CROSS-REFERENCE
CH2M HILL Applied Science Laboratary Reference No. 578"7 & 5‘87‘.’.

CVO Sample ID Client Sample ID Date Collected Time Collected
578701 Zesweed Fesdwater 7721/97 11:15
578702 Zeeweed Permeate 7121/97 11:15
578703 Memcor Feedwater 7121/97 11:15
578704 Memcor Filtrate 1121/97 11:15
587201 Zeeweed Perm 3D 7128/97 15:17
587202 Memcor Feed 3D 8/01/97 16:05
587203 Memcor Filtrate 3D 7128/97 15:11
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CASE NARRATIVE
DBPs/ORGANICS

Lab Reference No.: 5872
Client/Project: City of Mcallen Pilot Study

L Hoiding Times:

All acceprance criteria were met
I Apalysis:
A. Calibration:
All acceptance criteria were met
B. Blanks:
All acceptance criteria were met
C. icate le(s):
All accepeance criterig were met.

D. Soike Sampie(s):
Dichlorvacetic acid recovery (132%) exceeded acceprance criteria. All other
acceprance criteria were meL

E. Surrogate Recoveries:
All acceptance criteria were meL

F. Lab Control Sample(s):

All acceptance criteria were met.

G.  Other
. Intamnal smndard recoveries for samples 587202 & -03, 175% and 179% .
respectively, did not meet acceptance criteria.

M.  Decumentation Exceptons: -
None!

IV. I cenify that this data package is in compliance with the terms and conditions agreed wo by the - .
cﬁen;mdmmmmmcmﬁcanymdfmmmfmﬂmwndiﬁomdmﬂed -
above. Release of the data contained in this hardcopy data package has been authorized by the
Laboratory Manager or designes, as verified by the following signature.

Propared by: o Dol A Tl Ylishs
Reviewed by: M %‘«J/ %/15/97-
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CASE NARRATIVE
GENERAL CHEMISTRY

Client/Project: City of McAllen Pilot Study

L

me:

All acceptance criteria were mer

18 Digestion Exceptions:

None

UL Anglysis:

A

Calibration:
All acceptance criteria were met

Blanks:
All acceptance criteria were met

Matrix Spike Sampie(s):
All accepiance criteria were met.

Duplicate Sample(s): .
All acceptance criteria were met,

Lab Conrrol Sample(s):

All accentance criteria were met

COther:
Not applicable.

Iv. Documentation Exceptions:

None.

L ab Reference No.: 5787

V. Icerify that this data package is in compliance with the terms and conditions agreed to by the
client and, CH2M HILL, both technically and for completeness, except for the conditions detailed
above. Release of the data contained in this hardeopy data package has been authorized by the
Laboratory Manager or his designee, as verified by the following signature.

Reviewed by:
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CASE NARRATIVE
DBP/FORMATION POTENTIAL

Lab Reference No.. 5787
Client/Project: City of McAllen Pilot Study

l Holding Time:
Al hoiding imes were meL

0. pH/QlEsidual analysis:

A, Calibration:
All acceptance criteria were met.

Blanks:

FP blank from 7/25/97 contained TTHM of 9.5 pg/L. AP blank from 7/25/97
mcovered 129% TTHM. Acceptance criteria for FP and AP blanks from 7/29/97
were met,

C. Cther:
None

IV.  Documentation Exceptions:
None

V. I cerify that this data package is in compliance with the terms and conditions agreed to by the
client and CHZM HILL, both wchnically and for compieteness, except for the conditions derailed
above, Rcleaseofmcdatammnedmmrsha:dmpydmpackagehasbeenamhomedbyme
Laboratory Manager or his designes, as verified by the following signamre.

J A 2t
Reviewed by: d
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-~ Corvallis Applied Sciences Laboratory

Client_Information ab information .- .
Project Name: City of McaAllen Pilot Study Date Rec'd: 07/22/9
Project Manager: Rosie Villarreal Lab 1D: 578701
sampled By: Enrique Perez Repert Revision No.: 0
Client Sample ID: Zeeweed Feedwater Reported By: HVN
Sampling Date: 07/21/97 Reviewed By:
Sampiing Time: 11:15 E)
Type: Grab
Matrix: Water
Basis: As received

Reporting Sample Date
Anaiyte Limit Result OQualifier  Units Method Anaiyzed
Chemistry
N-NOX/NO2 0.1 0.1 U mg/L. EPA 253.2 712587
TKN -5 101 mg/L EPA 351.4 7/25/97
P-Total Phosphorous 0.5 13.5 mg/l. EPA 365.1 an2e7
N-Ammonia 1.0 302 mg/l.  SM4500-NH3-D  7/25/97
UsNat detected at
Applied Sciences Laboratory 2300 NW Woinut 8vd., Corvalfis, OR 97330-3538 (541) 752-4271
Corvgliis Office - - e P.O. Bax 428, Corvalfis, OR 97339-0428 Fax No.(841) 7520274
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Corvallis Applied Sciences Laboratoryr

Client. Information
Project Name: City of McAllen Pilet Study
Project Manager: Rosie Villarreal
Sampled By. Enrique Perez
Client Sample ID: Zeeweed Permeate
Sampling Date: 07/21/87

Lab Information A

Date Rec'd: 07!22)9‘;’
Lab ID: 578702
Report Revisian No.: 0
Reported By: HVN

Sampling Time: 11:18

Reviewed By: ?WL

Apphed Sciences Laboratory
Corvafis Office - .

2300 NW Wainut 8ivd., Corvallis. OR 97330-3538
: P.Q. Box 428, Corvalls, OR 973390428

APP- 108

Type: Grab

Matrix: water

Basis: As recaived 11

Reporting  Sample Date

Analyte Limit Result Qualifier  Units Method Analyzed
Chemistry
N.NO3INO2 0.1 16.1 mg/L. EPA 3532 7!25/97
TKN 1 8.7 mg/L EPA 3514  7/25/97
P.Total Phosphorous 0.05 3.1 mg/L EPA 365.1 8/12/97
Tbc 1.0 8.0 mg/L EPA415112  7/24/97
Color (ALPHA) Apparent 5 20 mg/L EPA 1102  7/23/97
N.Ammonia 0.1 5.4 ma/l SM4500-NH3-D  7/25/97

(541) 752-4271
Fax No.(541) 752-0276



fmz
Corvallis Applied Sciences Laboratory

Client information : »
Project Name: City of McAllen Piiot study Date R&d: 07/22/87
Project Manager: Rosie Villarreal Lab ID: 676704
Sampled By: Enrique Perez Report Revision No.: 0
Client Sample ID: Memcor Fittrate Reported By: HVN
sampling Date: Q7/21/97 Reviewed By:
Sampling Time: 11:18 3
Type: Grab
Matrix: Water
Bask: As received
Reporting Sample Date:
Analyte Limit Resuft Qualifier Unite Method Analyzed
Chemistry
TOC 1.0 6.2 mg/l  EPA 415.1/2  7/24/97
Color (ALPHA) Apparent 5 5 mg/L EPA1102 7123197

U=Noct detected at gec:ﬁed ﬂrﬁng limits

Appfied Scierces Laboratory 2300 NW Wairwut Bivd., Corvaliis, OR 97330-3538 (5d1) 752-4271
Corvalis Office - - P.Q. Box 428. Corvalis, OR 973390428 Fax No.(541) 752-0275
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- COIiSpIT' Sciences - Lébortory T

|
Project Name: City of McAllen Date Rec'd: 7/22/97
Projact Manager: Rosis Villarreai Lab ID: 578702
sampled By: Enrique Perez Analysis Mathod: SM 5710.D
Client Sample ID: Zeeweed Permeate Rsport Ravisign No.: 0
Sampling Date: 7/21/97 Reported By: DAH
Sampling lime: 11:15 Reviewed By:
5 Type: Grab s
3 Matrix: Water
| Basis: As Recsived

HAA/THM Formation Potential Test Canditions
Contact Chiorine

Set-up Target initial Contact  Temperature  Dosage
Date/Time Contact Time pH_ pH rC) (mgl)__
7/25/97 15:46 72:00 76 7.9 23 10.00

Chiprine Demand Tast Resuits
Measured Chlorine

Take-off Measured Temperature Residual
Date/Time Contact Titme pH (G (mgil)
7/28/97 15:17 71:31 7.0 23 2.18

U=Not detected at specified reporting limits - |

Apphed Sciences Laborarory 2300 NW Wainut Bivd., Corvatis, OR $7330-1838 (541) 752-4277
Corvgils Office - - - P.O. Box 428, Corvatks, OR 973390428 Fax No.(541) 7820276
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rvallis | pled b orator

Projact Nama: City of McAllen
Project Manager: Rosie Villarreal
Sampled By: Enriqua Peraz
Client Sample ID: Memcar Feedwater
Sampling Date: 7/21/87
Sampling Time; 11:15
Type: Grab
Matrix: Water
Basis: As Recaived

Date Rec'd: 7/22/97
Lab ID: 878703
Analysis Method: SM 5710.D
Report Revision No.: 0
Reportad By: DAH

HAA/THM Formation Potential Test Canditions

Contact Chilorine

Set-up Target Initial Contact  Temperature Dosage
Date/Time Contact lime pH pH {*C) {mg/L) g
7/28/57 15:28 72:00 7.3 7.9 23 7.10
Chiorine Demand Test Results
. Measured chlorine
Take-off Measured Temperature  Residual
ime Time pH {*C} (mg/L)

8/1/97 16.05 72:36 7.0 23 1.03

U=Not detected at snecified renortiE limits .

Appiad Sciences [aboratory 2300 NwW wainut 8ive, Corvallls, OR 97330-3538 (541) 752~4271

Corvatis Office - - . P.O. Box 428, Corvullis. OR

APP-111
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Corvaliis Applied Sciences Laboratory

Cli m—
Project Name: City of McAllen
Project Manager: Rosie Villarreal
Sampled By: Enrique Perez
Client Sampie I1D: Memcor Fitrate

Date Rec'd: 7/22/57
Lab I1D: 578704
Analysis Method: SM 5710.0
Raeport Revision No.: 0

| U-Not detected at spedified resorting

Sampling Data; 7/21/97 Reported By: OAH
Sampling Time: 11:15 Reviewad By: ens
Type: Grab
Matrix: waler
Basis: As Received
HAA/THM Formation Potential Test Conditions
Contact Chlorine
Set-up Target Initiat Contact  Temperature Dosage
Date/Time Contact Time pH pH {*C) (mglt)
7125/97 1552 72:00 7.3 7.8 23 9.0
l Chlorine Demand Test Resulfe
Measured Chlorine
Take-off Measured Temperature Residual
Date/Time Contact Time pH 0 (mafL.)
72887 15:11 71:18 7.9 23 023

Appked Sciencas Laborctory
Comvaifis Cifice -

2300 NW Wainut Biva.. Corvallls, OR 97330-1538
P.O. Box 428, Corvallis, OR 973390428
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(541) 752~4271
Fax No.(541) 752-0274
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Corvallis Applied Sciences Laboratory
Lab Information
Project Name: City of McAllan Date Rec'd: 8/4/97
Project Manager: Rosie Viliarreal Lab |D: 587201
Sampled By: Kristi Snapp Report Revision No.: 0
Client Sampla ID: Zeewsad Perm3D Reported By: DAH
Sampling Dam: 7/28/97 Reviewed By:
Sampling Time: 15:17 Units: pg/l.
Type: Grab
Matrix; water
Basis: As Received i

Reporting  Sample

Analvte CAS # Limit Resuilt Qualfier Date Analvzed
Kaloacetic Adds + SM §251.8

chloroacatic acid 75-11-8 1.0 1.7 , ar7m|7
Bromoacstic acid 75-08-3 05 22 o en197
Dichioroacatic acid 79-43-6 05 215 8787
Trichioroacatic acid 76-03-9 OR 4.4 &7R7
promochlorgacatic acid 5588-86-3 05 135 87197
pibromoaceatic acid 631-64-I 05 13.4 arm7
23-Obromopropancic aeid ~ 600-05-3 130% SS

i Trihalomethanes  EPA 502.2

Chloroform 87663 05 42 an1ma7
gromodichioromethane 75-27-4 05 65 81197
piromochioromethana 124-43-| 05 5.8 a7
gromaform 75-25-2 05 5.4 8197
1.2-Dichioroethane-d4 17068-07-0 66% S8

E=Excaeded instrument cafibration range
$S=Surrogate standard
U=Not detacted at specified raporting imits _ ]

Applted Sciencas Latsoratory Z30ONW Wanut Bivd., Corvallis, OR 972330-3538 (541) 782-4271
Corvalis Offica - - P.C. Box 428, Corvalls. OR 97339-0428 Fax No.(541) 7520276
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Corvailis Applied Sciences Laboratory

Project Name: City of McAllen
Project Manager: Rosie Villarraal
Sampled By: Kristi Snapp
Client Sampie ID: Memcor Feea3D

Date Recd: 8/4/97
Lab ID; 587202
Repart Ravision No.: 0
Aeported By: DAH

Apphed Sciences Lasor
Carveliis Office

E=Exceeded instrument calibration range
S5=Sumogate standard

U=Not detected at soecified reporting
- ——— T

2300 NW Wainut Bivd.. Corvalils, OR 97330-35388
P.O. Box 428, Corvalis, OR 97330428

APP- 114

Sampling Date: &/1/87 Raviewed By:
Sampling Time: 16:05 Units: pg/L
Type: Grab
Matrix: Water
Basis: As Received
1
Reporting  Sample
Anatvte CAS # Limit Resuit Qualifier Date Amalyzed
Haloacetic Acks « SM 6251.8
Chloracstic acid 7911-a 1.0 9.3 87187
Bromoacstic acid 78-08-3 0.5 4.2 8787
Qichloroacatic acid 79436 0.5 35.3 87197 i
Trichloroacstic acid 78-03-Q 0.5 k Lo 87187
Bromochlioroacstic acid 5589-96-3 0.5 23.8 877
Dipromoacsatic acid 631-64-| 0.5 11.6 8/7/97
2,2-Dibromopropanoic acid  600-05-3 113% ss
Trihalomethanes - epA 502.2
Chioroform ) 67-66-3 05 136 E 8n 197
Bromodichioromethane 75-27-4 0.5 101 81187
§ Dibromochicromethane 124-48-1 0.5 71.1 811197
Bromotform 75-25-2 W 9.0 811/97
1,2-Dichloroathane-d4 17068-07-0 88% SS

(541) 752-4271
Fax No.(541) 752-0276



Corvallis Applied Sciences Laboratory

Project Name: City of McAlien
Project Manager: Rosie Villarraal
Sampled By: Kristi Snapp

Client Sample 10: Memgcor Fitrawe3D

Report Revision No.: 0

Date Reed: 8/4/97
Lab ID; 567203

Reportad By: DAH

E=Exroeded instrument calibration range
35=Surrcgate standard
maalNot detected at_spacified reporting limits

Sampling Date: 7/28/97 Reviewed By:
Sampling lime: 15;1t Units: u

Type: Grab

Mairx: Water

Basis: As Received il

Reporting  Sample
Analyte CAS # Limit Result Quafifier Date Analyzed H
Haloacetic Acids = SM 6251.8
Chioroacetic acid 79-11-8 1.0 10.2 8/7/97
Bromoacetic acid 78-08-3 0.5 6.4 a7/87
Dichloroacstic acid 73-43-6 05 39.1 8/7/97
Trichioroacstic acid 76-03-9 0.5 34.1 ars7
Bromgchlorpacstic acid 5589-86-3 0.5 26.0 arre7
Dibromoacsatic acid 63164-1 0.5 12.5 8/7/97
2,3-Dibromopropanoic acid  600-05-5 119% 35
Tiihalomethanes « EPA §02.2
Chiarofofm 67-66-3 05 131 E 8/11/97
Bromodichioromethane 75-27-4 05 965 811787
Dibromoehloromethane 124-49-| 0.5 723 811787
Brromoform 75-25-2 0.5 105 &11/97
1,2-Dichioroethane-d4 17068-07-0 96% 55
F

Appied Sciencas Loborctory 2300 NW Wainut 8ivd.. Corvaflis, OR $7330-3538 (541) 752-4277
Corvaills Office - - - P.O. Box £28, Corvallis, OR $7336-0428

APP- 115
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MONTHLY BILLING SUMMARY

O Applied Sciences Laboratory
y CH2MHILL Corvamf, Org&on oo
- B Box 428, Convalls, COR 57335.04%8

541 7524271

Fax 541 7520278

City of MeaAllen Pilot study

; O ; Invoice Date Q7/22/47
Project Manager: Jim Lozier/PHX Invoice No. AS7-1364

Page 1 of 1

Customer  Number CH2M Hill Rep. Billing Period Reference  No.

138067.ARZZ Ginger Collins 827197 5787

m I DeSCEIIC-I — ans. Date | Subtciat
2 Color({ALPHA) Apparent 7122/97 $20.00 $40.00
2 |Ammonia 712297 $20.00 $40.00
2 | Nitrate/Nitrite 722197 $35.00 $70.00
2 |Total Phosphorus 7122197 $25.00 $50.00

3 |Trhalomethane & Haloacstic Acids Formation Potential 722197 8135.00 $405.00

{THMHAAFF)

2 |Total Kjeidahi Niiogen 7/22/97 $35.00 $70.00
2 |Total Organic Carbon 7122197 $40.00 $80.001
(THIS IS NOT A BILL - DO NOT SUBMIT PAYMENT) Total Amount Billed: $755.00

Our records indicate that me above tests were reguested during me current
billing period. Please notify the laboratory listed above ii there are any
discrepancies.

= PROJECT COPY = .

prognv.rdl rav 7-10-87

APP-118



MONTHLY BILLING SUMMARY

Applied Sciences Laboratory

CH2MIHILL Corvallis, Oregon
2300 NW Walnut Bivd, Corvatlis. OR 973303538

- P.0. Bax 428, Corvalls, OR 97236-0428
541 7524271
Fax 541 782-0276
Cii of McAlten Pilot Study imvoice b "
Pmject M - Jim Lozier/PHX nvoice Date 08/04/97
] anager: Invoice No. AQ7-1446
Page 1 Of 1
Customer  Number CH2M Hill Rep. Billing Period Reference No.
138067 A8.2Z Ginger Collins 8/27/97 . 5872

Description

Haicacstic Acids
3 ‘Trihalomethanes by Purge & Trap

(THIS IS NOT A BILL = DO NOT SUBMIT PAYMENT)

Totai Amount Billed: $900.00

Our records indicate that the abowve tests were requested during me current
billing period. Please notify me iaboratory listed above if mere are any

discrepancies.

= PROJECT COPY = projiev.rel v 7-10-67
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CH2M HILL
2300 NW Waingt Bivag,
¢ Corvallis, QR
. 97330-3538
@ crovini g s
‘ PQ. Box 428

Cervatis. OR
973390428

Tel 541.752.4271
Faz 5417520776

August 18.1997
City of McAllen
138067.A0.ZZ

RE:  Analytical Dam for City of McAllen
CVO Laboramry Reference No. 5846

Jim Geisbush/PHX

On July 30, 1997, the CH2M HILL Corvallis Applied Sciences Laboratory received three
samples with a request for analyss of selected parameters.

The analytical results and associated quality control dam are enclosed.  Any unusuai
difficulties encomtered during the aralysis of your samples are discussed in the case
narrative.

Under CH2M HILL policy, your samples will be stored for 30 days after reporting. If you
havenot given us prior instractions for disposa, we will contact you if any samples require
disposdl &s hazardous waste.

The CH2M HILL Applied Sciences Laboratory appreciates your business and looks forward
to serving your andytica needs again. If you should have any questions concerning the
darta, Or if you need additiond information, please call Ms. Kathy McKinley at (541) 758-
0235, extension 3120.

Sincerely,

£

Kdly Ensor
Senior Administrative Assistant

Enclosures

Appliad Sciences Lloborgtory 2300 NW Wainut Biva.. Convdlfis, OR 973306-3538 5471 752-4271
Corvatis Office P. C. Box 428, Corvaiis. OR 973390425 Fape No. 541 752-0276
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CLIENT SAMPLE CROSSREFERENCE
CH2M HILL Applied Science Laboratory Reference No. 5846

cvo Sanple 1D Client Sampie D Date Collected Time Collected
584601 Zesweed Feedwater 07/29/1997
584602 Zeeweed Permeate 07/29/1997
584503 Memcor Filorate 07/29/1997
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CASE NARRATIVE
GENERALCHEMISTRY

-

Lab Reference No.: 3844

Client/Project: City of McAllen

II.

Iv.

Holding Time:

All agceprance criteria were met

Digestion Excendons

Digested standard for TKN bad 66% recovery. Subseguent analysis produced 88% recovery.
Acceptance criteria fOr other analyses weremet.

Analysis
A.  Calibration:

All accaptance criteria were met
B.  Blaks

All acceptance criteriz were met.

C %ﬂmﬁ%&mﬂﬁl
acogptance criteria were Met

D. Duniicare Sample(s):
All acceprance criteria were met.

E. Lab Contro] Sample(s):
Lab Conmrol recovery for TKN was 72%. Subsequent analysis recovery was 100%.
Criteria for all other anatyses were met.

F. Other:
Nor applicable.

Documentation Exceptions:
None.

I certify that this data package is in compliance with the terms and conditions agreed to by the
client and CHZM HILL. both technically and for completeness, except for the conditions detafled
above. Release of the data contained in this hardcopy data package has been anthorized by the
Labotatory Manager or his designee, as verified by the following signature.

evepart by Aol U Woe o _

Reviewed by: 22
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e ——————————— e ——— ———
Corvallis Applied Sciences Laboratory
" Cliommni— JETY
Project Name: Cii of MgAlien Pilot Study Date Rec'd: 07/30/97
Project Manager: Rosie Villarreal Lab ID: 584601
sampled By: R. Villarreal Report Revision No.: 0
Cliemt Sample |D: Zeeweed Feedwater Reparted By: HVN
Sampling Date: 07/28/87 Reviewed By: ?rv\-c_.
Sampling Time: Not indicated
Type: Grab
Matrix; waler
Basis: As received
Reporting Sample Date
Analyte Limit Result  Qualifier Units Method  Analyzed
Chemistry
N-NOYNO2 0.1 0.1 U mg/L EPA 353.2 8/15/97
TKN 1.0 109 mg/L EPA 3514 713187
P-Total Phosphorus 25 29.1 mgl  EPA3651  gM2ae7
TOC 10.0 45.4 mgl. EPA4151/2 81187
| U=Not detected at specified reportin
Appied Scisnces Laboratory . 2300 NW Wainut Bivel.. Corvallls. OR 97330-538 (541) 7524271
’ ’ Fax No.(541) 7520276

Corvalfis Offica ) P.Q. Box 428. Corvalls, OR 973390428
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Corvallis Applied Sciences Laboratory
Project Name: City of McAllen Pilet Study Date R&d: 07/30/97
Project Manager: Rosie Villarreal Lab ID: 584602
Sampled By: R. Villarreal Repart Revision Ne.; 0
Client Sample ID: Zeeweed Permeate Reported By: HVN
Sampiling Dale: 07/29/97 Reviewed By:grwf_
Sampling Time: Not indicated
Type. Grab
Matrbe: water
Basis: As received
Reporting Sample Date
Analyte Limit Result  Qualifier Units Method Analyzed
Chemistry
N-NO3/NO2 0.1 6.4 mg/L EPA3532 8/15/87
TKN 1.0 29 mg/l EPA 3514  7/31/97
P-Total Phasphorus 0.05 1.3 mgl  EPA365.1 812197
Too 1.0 9.3 mgl EPA415.1/2 8747 |
Color (ALPMA) Apparent 5 25 mg/L EPA 1102  7/31/87
U=Nct detected at i ing limits r——
Appled Sciences Labaratory 2300 NW Wainut Bivd., Corveflis, OR 97330-3538 (541) 752-4271
Corvalis Office ) P.O. Baox 428, Corvalls. OR 973390428 Fex No.(541) 752-0276

APP-124



Corvallis Applied Sciences Laboratory

e |

[ ]
Project Name: Cii of McAllen Pilot Study
Project Manager: Rosie Villarreal
Sampied By: R. Villarreal
Client Sampie ID: Memcor Fiitrate
Sampling Date: (7/29/87
Sampling Time: Not indicated
Type: Grab
Matrix; Water
Basis: As received

Report Revision No.. 0

Date Rec'd: 07/30/97
Lab ID: 584603

Reported By: HVN

Reviewed By: prr.&.

|_U=Not detected at specified rep

Appiied Scienceas Laboratory
Corvelliic Office

APP- 125

Reporting Sample Date

Analyte Limit Result Qualifier Units Method  Analvzed

Chemistry

' N-NOA/NO2 0.1 0.7 mgL  EPA 3.532 81597
TKN 1.0 1.1 ma/L EPA 3614  7/31/87
P-Total  phosphorus 0.05 0.6 mg/L EPA 366.1  8&M12/97
1.0 7.6 mg. EPA 4151/2 &/7/97
Color (ALPHA) Apparent 5 15 mg/l. EPA 1102 7131487

.. 2300 NW Wainut Bivd.. Corvallis, OR 97330-3538
. P.O. Box 428, Corvalls. OR 973380428

(541, 7524271
Fax No.(8d1) 7520276



931-ddV

CH2MHILL Analytical Services
CHAIN OF CUSTODY HECORD
AND AGREEMENT TO PERFORM SERVICES
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MONTHLY BILLING SUMMARY

Applied Sciences Laboratory '

‘ CH2MHILL Corvallis, Oregon
R 2300 NW Walm Bivd, Carvatis, OR §7330-3538
P.0. Bax 428, Carvatiis, OR 97339-0428

541 7524271
Fax 541 752-0276
City of McAlien Pilot Study nvoice Date 07/30/57
; e, : nvoice Date 07/
Project Manager: Jim Loziet/PHX Invoice No. AG7-1422
Page 1 Of 1
Customer Number CH2M Hill Rep. Billing Period Referendd No.
138067 AB.ZZ Ginger Collins 827157 584
ay_ escrpion [ Trans.Date [Sicici
2 | Color (ALPHA) Apparent ' 7/30/87 $20.00 £40.00
3 Ammonia 7RWg7 $20.00 $60.00
3 Nitrate/Nitrite 7130/97 $35.00 $105.00
3 |Total Phosphorus 7/30/97 $25.00 $75.00
3 |Total Kjeldaht Niien 730/97 | $35.00 $10S.00
3 |Total Organic Carbon 7/30/87 $40.00 |  s120.00
(THIS IS NOT A BILL-DO NOT SUBMIT PAYMENT) Total Amount Billed: $505.00

Our records indicate that the above tests were requested during the current
billing period. Please notify the laboratory listed above if there are any
discrepancies.

= PROJECT COPY =

propnv.ro! rev 7-16-97
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@ crzmii g o
- 'C. Box 428

Corvalis. OR
973390428

Teal 541.752.4271
Fax 541.752007%

August 21,1997
City of McAllen pilot Smdy
138067.A8.ZZ

RE: Analytical Datafor City of McAllen pilot Study
CVO Laboratary Reference No. 5875

Jim Lozier/PHX

On August 5, 1997, the CH2M HILL Corvallis Applied Sciences Laboratory received three
samples with a request for analysis of selected parameters.

The analytcal results and associated guality control data are enclosed Any unusuat
difficulties encountered during the analysis of your samples are discussed in the case
narrative.

Under CH2M HILL policy, your samples will be stored for 30 days after reporting. If you
have not given us prior inszructions for disposal, we win contact you if any samples require
disposal as hazardous waste.

The CH2M HILL Applied Sciences Laboratory appreciates your business and looks forward
to serving your analytical needs again. K you should have dly questions concerning the
dam, or if you need additiond information, pleasecall Ms. Kathy McKinley at (541) 758-
0235, extenson 3120.

Sincerely,

Kelly Ensor
Senior Adrninistrative Assistant

Enclosures

Appled Sciencas Lokorctory 2300 NW Wainut Bivd.. Corvoiliis. OR 97330-3538 841 7524271
Corvotis Office P. C. Box 428, Corvettlis, OR 97339-0428 Fepe No. 541 7520276
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CLIENT SAMPLE
CH2M HILL Applied Science

CROSS-REFERENCE

Laboratory Reference No. 5875

CVO Sample ID Client Sample 1D Date Collected Time Collected
587501 Zeeweed Fesdwarer 08/04/1997
587502 Zeeweed Permeate 08/04/1997
587503 Memcor Filtrate 08/04/1997
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CASE NARRATIVE
GENERAL CHEMISTRY

Client/Project: City of McAllen Pilot Study

L Holding lime:
All acceptance criteria were met.

.  Digestion Exceprons:

None
. Apalysis

A. __libration:

All acceprance criteriz were meL
B. Blanks:

All acceptance Criteria were met.
€. Manix Spike Sample(s)

All acceptance criteria were met
D. Duplicate Sample(s):

All acceprance criteria were met
E. Lab Control Sample(s):

All acceptance criteria were metL
F.

ﬁ%pﬁcable.

IV.  Documentarion Exceptions: -

None.

Lab Reference No. 5873

V. I cenify thar this dara package is in compliance with the terms and conditions agreed to by the
client anfl CH2M HILL. both technically and for completeness, excapt for the conditions detailed
above. Release of the data contained in this hardcopy data package has been authorized by the
Laboratory Manager or his designee, as verified by the following signamire.

APP-130




L ——
Corvallis Applied Sciences Laboratory
Lab infe— - "
Project Name: City gf McAllen Pilot Study Date Rec'd: 08/05/9
Project Manager: Rosie Villarreal Lab 1D: 587501
Sampled By: R. Villarraal Report Revision No.: 0
Client Sample ID: Zeeweed Feedwater Reported By: HVN
sampling Date: 08/04/97 Reviewed By:
Sampling lime: Not indicated
Type: Grab
Matrix: water
Basis: As received
Reporting Sample Date
Analyte Limit Result  Qualifier Units Method Analvred
Chemistry
N-NOI/NO2 0.1 0.1 U mgl  EPA 3532  8/1547
| mgl  EPA35t4  7/7
N-Ammonia »o 28 mg/L SM4500-NH3-D  ar7/97
P-Total Phosphorus 025 4.8 mg/L EPA 355.1 8nam7
TOG 10.0 55.4 mgl  EPA415.1/2  &@/57
i

l U=Not detecfed at specified reporting fimits '

Acpled Sciences Loboratery - 2300 NW Wainut Bivd.. Corvedlis. OR 97330-3538 (841) 752-4277
Corvallis Office - ) P.O. Box 428, Corvells. QR 973390428 Fooe No, (54 T) 7520274
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[ Corvallis Applied Sciences aoratry

Umhiot detected at specified ro

Appiied Sciences laboratary .. 2300 NW Wainut Bivd., Convolls,. OR 97330-3538
Corvailis Office - P.C. Box 428. Corvafls. OR 973390428

APP- 132

Lab Information
Project Name: City of McAlien Pilot Study Date Rec'd: 08/05/97
Project Manager: Rosie Villarreal tab ID: 587502
Sampled By: R. Villarreal Report Revisicn No.: 0
Glient Sample ID: Zeeweed Permeate Reported By: HVN
Sampling Date: 08/04/97 Reviewed By: 4afa—
Sampling Time: Not indicated

Type: Grab

Matrix: water

Basis: As received

Reporting  Sample Date
Analyte Limit Result Qualifier Units Method Analyzed
Chemistry
TKN 1.0 13 mgllL  EPA 3514 8787
| N-Ammonia 0.10 0.67 mgl SM4500-NH3-D &/7/57

P-Total Phosphorus 0.5 3.4 mgl  EPA3e51 81267
T0C 1.0 7.6 mgl EPA41512  aave7
Color (ALPHA) Apparent 5 20 mglL  EPA110.2 8/5/57
N-Nitrate 0.1 17.4 mg/L EPA300 8/6/97
N-Nitrite 0.1 L7 mg/L EPA300 8/6/97

(541) 7524277
Fax No.(541) 7520276



orvlis Applied Sciences Laboratory

j Lab Infermation '
Project Name: City of MgAllen Pilot Study Date Rec'd: 08/05/97
Project Manager: Rosie Villarreal Lab ID: 587503
Sampled By: R. Villarreal Report Revision No.: 0
Cliert Sampie |D: M-r Fitrate Reported By: HVN
sampling Date: 08/04/87 Reviewed By: 7,04
Sampling Time: Not indicated
Type: Grab
Matrix: water
Basis: As received

Reporting Sample Date

Analyte Limit Resut Qualifier Units Method Analyzed {
Chemistry

N-NO3/NQ2 0.1 3.9 mgl  EPA 3532  &/15/97
TUN 1.0 1.0 mgl  EPA 3514 87187
N-Ammonia 0.10 0.10 U mg/l. SM4500-NH3-D 8a/7/97
P-Total Phosphorus 0.05 0.80 mg/L EPA 365.1 grze7
TDC 1.0 6.4 mgllL EPA415.1/2 /887
Color (ALPHA)  Apparent 5 5 U mgl.  EPA 1102 8/5/97

_ U=Not detected at specified re

Appliad Sciences Laboratory © 2300 NW Wainut Bhvd.. Corvadlis, OR 97330-3538 (541) 762-4271
Corvalis Office - ) P.O. Box 428, Corvalls, OR 973350428 Fene No.(541) 752-0276
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CH2MHILL Anaiyllcal Serv
CHAIN OF CUSTODY RECORD

AND AGREEMENT TO PERFORM SERVICES
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MONTHLY BILLING SUMMARY

° Applied Sciences Laboratory
CHZMHILL Corvalils Oregon

NW Waintr Bhvd, Corvalis, OR g7330-2538
Po Box 428, Corvalls, OF $7339-0428
541 7524271

Fax 541 752.0276
City of McAllen Pilot Study ,
. . i Invoice Date 08/Q5/97
Project Manager Jm Lozier/PHX Invoice No. AG7-1451
Page10f1
Customer ~ Number CH2M Hill Rep. Billing Pericd Referenceze No.
138067.A8.2Z Ginger Collins 8r27/97 5875
2 Color (ALLPHA) Apparent 8/5/97 $20.00 $40.00
3 |Ammonia B/A/97 $20.20 $60.00
2 Nitrates/Nitrite 8/5/97 $£35.00 $70.00
1 Nitrate ‘ a/5/97 $30.00 $30.00
1 Nitrite 8/5/97 $20.00 $20.00
3 |{Total Phosphorus 8/5/97 $25.00 $75.00
3 Total Kjeidahl Nitrogen 8/5/97 $35.00 $105.00
3 Total Organic Carbon B/&/a7 $40.00 $120.00
{THIS IS NOT ABILL = DO NOT SUBMIT PAYMENT) Totai Amount Billed: $520.00

discrepancies.

Our records indicate that the above tests were requested during the current
billing period. Please notify the laboratory listed above ii there are any

w» PROJECT COPY =

APP- 135
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MONTHLY BILLING SUMN "~ 77

LApra
Applied Sciences Labora
a CH2MH|LL Corvallis, Oregon
2300 NW Waimt Bivd, Corvallis, OR $7330-3538
P.O. Bax 428, Carvatlts, OR 97339.0428
541 7524271
Fax 541 7520276
City of McAlien _
Project Manager: Jim Lozier/PHX Invoice Date08/12/57
Invoice No.AS7-1492
Page 10f 1
Customer Number CH2M Hill Rep. Billing Period Reference No.
138067 A0ZZ Ginger Collins 9/10/97 5316
[ Qv ] Descriotian Trans. Daie |[ Unit Cost [
2 {Color (ALPHA) Apparent ar2/97 $20.00 $40.00
3 Ammonia anazme? $20.00 $60.00
2 Nitrate/Nitrite anamn7 $35.00 $70.00
1 Nitrate 8/12/97 $30.00 $£30.00
1 Nitrite 81287 $20.00 $20.00
3 Total Phosphorus BMr2/97 $25.00 $75.00
3 |Total Kjeldahi Nitrogen 8/12/97 $35.00| $105.00
3 Total-Organic Carbon B812/97 $40.00 $120.00
(THIS |1S NOT A BILL -DO NOT SUBMIT PAYMENT) Total Amount Billed: $520.00

Our records indicate that the above tests were requested during the
current billing period. Please notify the faboratory listed above if there are

any discrepancies.

= PROJECT COPY =

proge.ret rev 71087
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2300 NW Waimu: Bihva.
Corvailis, OR
'+ §7330-3538

’ CH2MHILL Masng aocrees:
.

PO. Box 428

Tel S41.752.47T1
Fax S41.752.007%

August 29.1991
Ciry of McAllen
138067.A0.ZZ

RE:  Analytical Data for City of McAllen
CVO Laboratory Reference No. 5916

Jim Lozier/PHX

On August 12, 1997, the CH2M HILL Corvallis Appiied Sciences Laboratory received three
samples with a request for analysis of selected parameters.

The analytical results and associated quality control data are enclosed. Any unusual
difficulties encountered during the analysis of your samples are discussed in the case
namrative.

Under CH2M HILL policy, your samples will be stored for 30 days after reporting. If you

have not given us prior instructions for disposal, we will contact you if any samples require
disposal as hazardors waste.

The CH2M HILL Applied Sciences Laboratory appreciates your business and looks forward
to serving your analytical needs again. If you should have any questions concerning the

data, or if you need additional information, please call Ms. Kathy McKinley at (541) 758-
0235, extension 3120.

Sincerely,

Kelly Ensor
Senior Administrative Assistant

Enclosures

Appied Sciences Laboratery 2300 NW Wainut Bivd.. Corvalis, OR 97330-3538 547 752-4271
Corvallis Office E P. O. Box 428, Corvalis, OR 97339-0428 Fex No, 541 7520274
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CLIENT SAMPLE CROSS-REFERENCE

CH2M HILL Applied Scence Laboratory Reference No. 5916

CVO Sample ID Client Sample ID Date Collected Time Collected
591601 Zeeweed Feedwater 08/11/1997 11:08
591602 Zeeweed Permeate 08/11/1997 11:08
591603 Memcor Filtrate 08/11/1997 11:08
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CASE NARRATIVE .
GENERAL CHEMISTRY .

Lab Reference No.: 5916

Client/Project: City of McAllen

L Holding Timg:
All acceptance criteria were met.

L Digestion Exceptions:

None

O  Analysis:

A

Calibration:
All acceptance criteria were met.
Blanks:

All acceptance criteria were met.

Marrix Spike Sample(s):
Marrix spike not available for TOC and NO3/NO2. All other acceptance criteria
were ImeL

Duplicate Sample(s):
All acceptance criteria were met.

Lab Control Sample(s):
All acceptance critefia were mer

Other:
Not applicable.

Iv. Docnmentation Exceptions:

None.

V. 1cerify that this data package is in compliance with the terms and conditions agreed o by the
client and CH2M HILL, both technically and for completeness, except for the conditions detailed
above. Release of the dara conrained in this hardcopy data package has been anthorized by the
Laboratory Manager or his desighee, as verified by the following signamure.

Prepared by: MJ 7/6*4‘ 7&#’—/
Reviewed by: %SWW
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Corvallis Applied Sciences Laboratory

C o — L& ii—

Project Name: Cii of McAllen Pilot Study Date Reg'd: 08/12/97
Project Manager Rosie Villarreal Lab ID: 591601
sampled By: R. Villarreal Repart Revision No.: 0
Cliant Sample ID: Zeeweed Feedwater Reported By: HVN

Sampiing Date: 081 1/97 Reviewed By:
Sampling Time: 11:08 2
Type: @Grab
Matrix: Water
Basis: As received

Reporting Sample

Date
Analyte Limit Result Qualifier  Units Method Anabzed
Chemistry
N-NQ3I/NO2 0.1 0.1 U mg/L EPA 353.2 8M15/97
N-Ammcnia 0.4 146 mg/L  SM4500-NH3-D  8M1w/97
TKN 5 46.1 mglL EPA 3514 81867
P-Total Phesporus 5.0 4 0 mg/L EPA 365.1 27197
TOC 10.0 43.4 mg/L EPA 41512 B/22/97

U=Not detected at specified reporting

Apphed Sciences Laboratory _ 2300 NW Waitrut Biva., Corvalis, CR 97330-3538
Corvalis Office - - ) P.O. Box 428, Corvallls. OR 973390428
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Corvallis Applied Sciences Laboratory

e e Rect: 1
Pmjw__Name: Cite, of McAllen Pilot Study Date Rec'd: (812/97
Project Manager: Rosie Villammeal Lab ID: 391802
Sampiled By: R. Villarreal Report Revision No.. 0
Client Sample 10: Zeeweed Permeate Reported By: HVN
Sampling Date: 08/t 1/87 Reviewed By: ?,.g_
Sampling lime: 11:08
Type: Grab
Matrix:  water
Basis: As recgived

Reporting Sample Date

Anafyte Limit Result Qualifier  Units Method Analyzed
Chemistry mg/L

N-Nitrate 0.1 15.8 mg/L EPA 300 8/12/97
N-Nitrite 0.1 0.1 U EPA 300 812197
N-Ammonia 0.1 0.6 mg/l.  SM4S00-NM3-D 81997
TKN ! 1 u mg/L EPA 3514 8/1a/97
P-Total Phasporus 0.5 7.0 mg/L. EPA 385.1 8/27/97
TOC 1.0 7.5 mg/L. EPA 4151/2  8/22/97
Color (ALPHA) Apparent ] 20 mg/L EPA 1102 81397

[UsNot d etected at specified reporting Em it s |

Apcied Sciencas Laporatory - 2300 NW Woirut Bivd., Corvalis. OR 97330-3538 (5413 7524271
Conmiis Office - ’ P.C. Bex 428. Corvolis, OR 973390428 Fax No.(54 1) 752:0274
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O S
Corvallis Applied Sciences Laboratory
ni—tion Lab Information
Project Name: City of MeAilen Piat Study Date Rec'd: 08/1 2/97
Project Manager: Rosie Villammeal Lab ID: 941603
Sampled By: R. Villarreal Report Rewisian No.. 0
Client Sample ID: Memeor Fittrate Reported By: HVN
Sampling Date: owl 1/87 ReviewedBy:
Sampling Time: 11:08 i
Type: Grab
Matrix: Water
Basis: As received

Reporting Sample Date

Analvte Limit Result Qualifier  Units Method Analyzed
Chemistry

N-NC3/MNO2 0.1 28 mg/L EPA 353.2 an15/57
N-Ammonia 0.1 0.1 mglL  SM4500-NH3-D 81 987
TKN 1 23 mg/L EPA351.4 819/97
P-Total Phosporus 0.0 1 mg/L EPA 365.1 ey
TOC 1.0 7.6 mg/L EPA 415172  g/2om7
Color (ALPHA) Apparent 5 5 ma/L EPA 110.2 aM3ame7

__ detEdEd et spe ci 7‘7 77'

Appied Sciences Laberatary. . .. 2300 NW Watnut Bvd.. Corvallis, OR 97330-3538 (541) 7824271
Carvalis Office P.O. Box 428. Corvalis. OR 973390428 Fox No.(541) 752-0276
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CH2M HILL
2300 NW Walinut Bhva,

Corvalis. OR
’ 57330-3538
CH2MHILL :;?
Carvais, OR
S7339-C428
Tel S41.752.4T71
Fax 541.752.077%
June2s, 1997
Cii of McAllen
138067.A0.ZZ

RE:  Analytical Data for City of McAllen
CVO Laboratory Reference No. 5357 and 5467

Jim Getsbush/PHX

On May 20. 1997, the CH2M HILL Corvallis Applied Sciences Laboratory received three

samples with arequest for analyss of selected parameters. From these samples 3 more were
created for THM's and HAAs.

The analytical results and associated quality control data are enclosed. Any unusual
difficulties encountered during the analysis of your samples are discussed in the case
narrative.

Under CH2M HILL policy, your samples will be stored for 30 days after reporting. If you
have not given gs prior instructions for disposa, we will contact you if any samples require
disposal as hazardous waste,

The CH2M HILL Applied Sciences |aboratory appreciates your business and looks forward
to serving your analytical needs again. If you should have any questions concerning the

dara, or If yoo need additional information, please call Ms. Kathy McKinley at (541) 758-
0235, extemsion 3120

Sincerely,

Kelly Ensor
Senior Adminigtrative Assstant

Enclosures

Applied Sciancses LaborcrorY 2300 NW Wainut Bhvd., Corvadlis, OR 97330-3538 547 7524271
Corvaliis Offics P. Q. Box 428. Corvailis, OR 97339-0428 Fax No. 541 7520276
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CLIENT SAMPLE CROSS-REFERENCE

CH2M HILL Applied Science Laboratory Reference No. 3357

cvo Sample ID Client Sample JD Date Collected Time Collected
535701 Feedwater 05/19/1997 10:40
535702 Memcor Filtrate 05/19/1997 10:40
535703 Zecweed Permeate 05/19/1997 10:40
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CLIENT SAMPLE CROSS-REFERENCE

CH2M HILL Applied Science Laboratory Reference No. 3467

cvo Sample ID Client Sample ID Date Collected Time Collected
54670 1 FEEDWATER 3D 06/05/1997 9:38
546702 MEMCOR 3D 06/05/1997 14:40
546703 ZEEWEED 3D 06/05/1997 14:47
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CASE NARRATIVE
FORMATION ~ POTENTIAL

Lab Reference MNo.: 5357
Client/Project: City of McaAllen

L Holding Time:
Holding time for this analysis is 24 hours. Holding ime was exceeded upon arrival.

IL  pH/Cl residual apalysis:

A, Calibrtion:
All acceptance criteria were met.

B.  Blaky
All acceptance criteria were met.

C.  Other

None

IV.  Docomemtation Exceptons:
None

V. 1cenify thar this data package is in compliance with the texms and conditions agreed to by the
client and CH2M HILL., both &chnically and for completeness, except for the conditions detailed
above. Release of the data contained in this hardcopy data package has been anthorized by the
Laboratory Manager or his designes, as verified by the following signature.

Preparedby: o gl Zlend,
Reviewed by A&.&e@iﬂw
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CASE NARRATIVE
GENERAL CHEMISTRY

Lab Reference No.: 3357
Client/Pruject: City of Mcallen

l Holding Time:
All acceprance criteria were met

IL. igesti centi
None

. Analysis:
A. ibration:
N acceptance criteria were Met.
accepuance criteria were met.

C. Matrix_Spike Sample(s):
All acceptance criteria were met

D.  Dupficare Sample(s):

All acceptance criteria were met.

E. Lab Control Sampie(s):
All acceprance criteria were met

F. Other
Not applicabie.
N.  Documentation Exceptions:
None.

V. Icertify that this data package is in compliance with the terms and conditions agreed to by the
client and CH2M HILL., both technically and for completeness, except for the conditions. detailed
above. Release of the data contained in this hardcopy data package has been authorized by the
Laboratory Manager or his designee, as verified by the following signamre.

Prepared by:
Reviewed by:

\l
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CASE NARRATIVE
DBPs

Lab Reference No.: 5467
Client/Project: City of McAllen
L Holding Times:

HAA samples were exmracted within holding times, but had high surrogate recoveries. HAA
rextractions were performed 18 days after collection, holding time is 9 days.

18 Analysis:
A.  Calibradon:
All acceptance Criteria were met
B.  Blanks:

All acceprance criteria were met.

C.  Dupljcare Sample(s):
All acceprance criteria were met for HAA analysis. - Not applicable for THM
ananlysis.

D.  Spike Sappie(s):

All acceptance criteria were met except for ttichloroacetic acid which had a spike
recovery aof 64%.

E. Sumpgaw Recoveries;
All acceprance criteria were met except for 546701 which had a recovery of 134%,
due to a surrogate interference.

F. Lab Conrrol Sample(s):

All acceprance criteria were met.

G. Other:
None

M Docymentation Exceptions:

None

IV. I certify that this data package is in compliance with the terms and conditions agreed to by the
client and CH2ZM HILL, both techinically and for completeness, except for the conditions detailed
above. Release of the data contained in this hardcopy data package has been authorized by the
Laboratory Manager or designee, as verified by the following signature.

Prepared by:

Reviewed by: _z.
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CASE NARRATIVE
DBPs

Lab Reference No.: 5467
Client/Project: City of McAllen

l Holding Times:
HAA samples were exmacted within holding dmes, but bad high surrogate recoveries. HAA
rextractions WE'E performed 18 days after collection, holding time iS 9 days.

0. Apalysis:

A. Calibration:
All acceptance criteria were met

B. Blanks:
AIl acceptance criteria were met

C. Duplicate Sample(s):
All acceptance criteria were met.

D. Spike Sample(s):
All acceptance criteria Were met except for trichloroacetic acid (6/24/97) which had a
spike mcovery of 64%.

E. Sumogare Recoveries:
All acceptance criteria were Mt for the 6/24/97 andysis except 546701 whick bad a
recovery Of 134%, due 10 a sirrogate interference.

F. Lab Control Sample(s):
All acceptance criteria Were met

G., Other
None

.  Documentation Exceptiong:

‘None

IV. | certfy that this dam package isin compliance with the terms and conditions agreed to by the
client and CH2M HILL. both technically and for completeness, except for the conditions detailed
above. Release of the dam containectin this hardcopy dam package has been anthorized by the
Laboratory Manager or designee. 3s verified by the following signature.

Prepared by M %x

Reviewed by: L A e I
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H Corvallis Applied Sciences Laboratory

Lab information
Project Name: Gity of McAllen Laboratory ID: ICRCR0Q01
Project Manager-FRosie Villarreal Date Rec'd: 5/20/97
| Sampled By: E. Perez Analytical Method: SM5310.D
Sampling Date: 5/19/97 Date Analyzed: 5/28/97
Sampling 1-ii: 10:40 Report Revision Neo.: 0
Type: Grab Reported By: G. Callins
Matrix: Water Reviewed By: {4/
Basis: As received Units: mg/L
Lab Reporting TOC Water ~ Percentt
Cliept Sample D Sample D pH Limit Replicate | _Replicate 2 Average RPD
Feedwater 535701 <2 0.50 68 7.0l 6.9 29
U=Nct detected:at
Appiied sdmmwga}ra; X 2300 NW Wait Bhd., Corvallis, OR 97330-3538 (541) 7524271

Corvalls Office £.0. Bax 428, Caorvallis, OR 973350428 Fax Neo.(541) 752-0276
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Corvallis Applied Sciences Laboratory

e —

Lab Imformation
Project Name: Cii of McAllen Laboratory 1D: ICRORQ01
Project Manager: Rosie Villarreal Date Reed: 5/20/97
Sampled By: E. Perez Analytical Method: EPA 110.2
Sampling Date: 5/19/57 Date Analyzed: 5/21/97
Sampling Time: 10:40 Report Revision No.. 0
Type: Grab Rewed By: H. Van Nice
Matrix: Water Reviewed By:
Basis: As received jj -

Lab Reporting Color (ALPHA) Apparent
Cilent Sample 1D Sampile ID Limit Resuyft Units
Feedwater 835701 5 10 Cobr Units
U=Not detected 'at w ed detection limits .

S . g
". ot L™ te

Appiad Sciences Laboratory .. 2300 NW Wainut Bivd.. Carvals, OR 97330-3538 (547) 752-4271
Corvallis Offica . P.Q. Box 428, Corvetfs, OR 973390428 Fax No.(541) 752-0276
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e e T e
Corvaliis Applied Sctences Laboratory

Project Name: city Of McAlien
Project Manager: Jim Geisbush/PHX

Sampled By: D.
Cliant Sampie ID: FEEDWATER 3D

Hardy

Lab [oformation

Date Rec'd: 6/5/97
Lab 10: 546701
Repart Revision Na.: 1

Reportad By: DAH

Sampling Date: §/5/87 Reviewad By:
Sampling Time: 938 Units: /L
Type: Grah
Matrix: water
Basis: As Raceived
Reporting Sample
Analyte CAS # Limit Result Qualifier Date Analyzed_
Halgacatic Acids - SM 62518
Chioroacatic add 79-11-E 0.5 7.9 5/24/97
Bromoacetic add 79-08-3 0.5 a.7 6/24197
Dichloroacstic acid 75-43-8 0.5 28.4 6/24/97
Trichioraacetic acid 76-03-s 0.5 15.8 8/24/87
Bromochloroacstic acd 5588-96-3 0.5 34.4 6/24/97
Dibromoacstic acid 631-64-1 0.5 26.3 6/24/87
23-Dibromopropancic acid  600-05-5 134% |S
Trnhalomethanes « EPA 562.2
Chioroform 687-66-3 0.5 462 6/9/97
gromodichloromethane 75-27-i 0.5 8s.8 £/9/97
pibromochioromethane 12448-| 0.5 130 E £/9/97
Eomaform 75-25-Z 0.5 67.7 6/9/97
1,2-Dichioroethane-d4 17068-07-a 90% 55

; -
Appied Sciences Laborafory -.
Corvaills Office T

E=Exceedsd instrument caiibration range

S5S=Surrogate standard
! U=Not detected at specified gorﬁng limits

L —————————

2300 NW deu‘l“ Bva., Corvallls, OR 97330-3538
PO, Box 428, Corvallls, OR 97339-04£28
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Corvallis Applied Sciences Laboratory

Climmt infos—
Project Name: City of McAlien
Project Manager: Jim Geisbush/PHX
Sampled By: 0. Hardy
Client Sample 10: MEMCOR 3D

Date Recd: 8/5/97
Lab 1D: 546702

Report Revision No.: 1

Reportad By: OAH

Sampling Date: 6/5/87 Raviewed By:
Sampling lime: 14:40 Units: pg/l

Typs: Grab

Matrix; Watar

Basis: As Received

Reporting  Sample
Analyte CAS # Limit Result Qualifier D ate Analyzed
Haloacetic Acids « SM 6251.8
Chioroacetic acid 79-11-8 0.5 6.6 6/24/97
Bromoacstic acid 79-08-3 0.5 10.7 6/24/97
Dichloroacstic acid 79-43-6 0.5 38.3 8/24/37
Trichloroacstic acid 76-03-9 0.5 13.3 6/24/97
Bromochlomacetic a ¢ i d  §58%-96-3 0.5 418 €/24/87
Dibromoacstic a ¢ i d §31-64-1 0.5 34.3 6/24/97
2,3-Dibromopropanoic acid 600-08-5 122% Ss
Trihafomethanes - EPA 502.2
Chioroform 87-66-3 0.5 46.3 &/9/97
Bromodichipromethane 75-27-4 0.5 69.3 6/5/97
Dibromochioromethane 12 4 -4 8 - | 0.5 124 E 6/5/97
Bromatorm 75-25-2 0.5 64.8 68/9/97
1.2-Dichioroethane-g4 17068-07-0 93% Ss
E=Exceeded instrument calibration range
$S=Surrogate standard
U=Not detected at specified rennrting fimits i
‘ Appfled Sciencas Lc.t;orcrory- - 2300 NW Wainut Bva.. Corvallls, OR 97330-1538 (541) 7524271
Corvatis Offica o P.C. Box 428, Corvafs. OR 973390428 Fax No.(541) 752-0276
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Corvallis Applied Sciences Laboratory
B Lab iformation
Projact Nama: City Of McAllan Date Rec'd: §/6/97
Project Managar: Jim Gaisbush/PHX Lab ID: 548703
sampled By: 0. Hargy Report Ravision No.: 1
Client Sampie 10 ZEEWEED 30 Reported By: OAH
Sampling Oats: 6/8/47 Reviewed By
Sampiing Time: 14:47 Units: pa/L
Type: Grab
Matrix: Water
Basis: As Received _
Reporting  Sampile ‘
Analyte CAS # Limit Resutt Qualifier Date Analyzed:
Halpacetic Acids « SM 6251.s
Chlormacatic acid 79-11-8 0.5 9.3 6/24/97
Bromoacetic acid 79-08-3 0.5 12.2 g/24/97
Dichioroacstic acid 75-43-6 0.5 24.3 /2497
Trichioroacstic add 76-03-9 0.5 16.4 6/24/97
amomachloroacetic acid 5589-36-3 0.5 34.1 8/24/97
Dibromoacstic acid £31-64-1 0.5 293 6/24/97
23-Dibromopropanoic acid ~ 600-05-5 104% sS
Trihaicmethanes - EPA 502.2
Chioroform 67-66-3 0.5 36.9 6/9/97
somedichloromethana 79274 0.5 n.4 6/3/87
pibromochioromethane 12446-1 0.5 113 E 6/9/97
gromgtom 76-26-Z 0.5 60.1 6/9/97
1,2-Dichioroethane-dé 17066-07-0 95% sS
E=Exceedad instrument calibration range
$S=Surmogate standard o
U=Not detected at specified reporting mits |
' o
Appled Sciences Laborgrory - 2300 NW Wainut Bivd,, Corvatls, OR $7330-1538 (541) 752-4271
Corvatls Office . P.C. Box 428, Corvatis, OR §7339-0425 Fax No.(541) 7520276
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Project Nama: Cily of McAllen Date Rec'd: 3/20/97
Projact Manager: Jim Geisbush/PHX Lab iD: 535701
Sampted By: R. Villareal Analysis Mathad: SM 5710.0
i Cliert Sample ID: Feedwater Report Ravision No.: 0
Sampiing Date: 5/19/57 Raported By: DAH
Sampling Time: 10:40 Reviewad By:
Type: Grab
Matrixc water
Basis: As Received

HAA/THM Formation Potential Test Conditions

I Contact Chiorine
Set-up Target Initial contact Temperature Dosage
Date/Time Contact Time pH pH ¢S (mg/L)
6/2/97 15:04 72:00 7.3 7.8 23 10.00
Chiorina Demand Test Rasulls
Measured Chiorine
Take-off Mensured Temperature  Residual
Date/Time Contact Time pH °C) (mg/L)
6/A/87 9:38 66:34 7.6 23 1.12

IL_u=Not detected at specified reporting fimits
R

This report has been expedited through our laboratory to meet your request. This data is classed Preliminary

umtil you receive the hard copy report which has passed the ASL final review process.
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lslid Sciences Labory

Cln—— Lab Information
Projact Name: CRy of McAllen Date Rec'd: 5/20/957
Project Manager- Jim Geisbush/PHX Lab 10: 535701
Sampied By: R. Villareal Analysis Method: SM 5710.D
Client Sample |D: Feedwater Report Ravision No.: ¢
Sampiing Date: 519/97 Reperted By: DAH
Sampling Time: 10:40 Raviewed By:
Type: Grab
Matrix: Water
Basis: As Received

HAA/THM Formation Potential Test Condiions
Contact Chilorine

Set-up Target Initial Contact  Temperature Desage
———satelTIme Contact Time pH pit £C) {mgL)
6/2/97 15:04 72:00 7.3 7.8 23 10.00
Chiorine Demand Tast Results
Measured Chiorine
Take-off Measured Temperature Resiclual
Date/Time Corntact Time pH {"C) (mgfL)
6/597 9:38 66:34 7.6 23 1.12

| U=Not detectsd at specified reporting limits

. : a/ wlat et -
This report has been expedited through our laboratory to meet your request. This datc is classed! Prefiminary
until you recaive the hard ¢opy report which has passed the ASL final review process.
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Cliommin! m— Lab |ne—te
Projact Name: city of MeAllen Date Rec'e: 5/20/97
Project Manager: Jim Geisbush/PHX Lab 1O: 535702
Sampled By: R. Villareai Analysis Method: SM 5710.D
Cllent Sample ID: Memcor Fitrate Report Revision No.: 0
Samplfing Date: 519/97 Reported By: DAH
Sampling lime: 10:40 Reviewed By:
Type: Grab
Matrix: water
Basis: As Received

HAA/THM Formation Potential Test Conditions
Contact Chiarine

| Set-up Target initial Contact  Temperature  Dosage
Date/Time Contact Time pH pH "C) {mgiL)
62197 15:11 72:00 7.3 7.0 23 10.00
Chioring Demand Test Rasults
Measured Chiorine
Take-off Measured Temperature  Residual
Date/Time contact Time pH S (mg/t.)
65737 1440 71:29 7.7 23 1.72

: ‘ U=Not detected at g' ecified reporting limits -~

. rooo= - o
This report has been e:q:egﬂfed through our laboratory to meet your request. This data is classed Prefiminary
until you receive the hard éopy report which has passed the ASL final review process.
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P B

Corvallis Applied Sciences Laboratory
Cllent_|nformation Lab Inte— N
Project Nama: Clty of McAllen Date Rec'd: 5/20/57
Project Manager: Jim Geisbush/PHX Lab ID: 535703
Sampied By: R. Vilareal Analysis Methed: SM 5710.0
Client Sample 10: Zeeweed Parmeate Report Revision Ng,; O
Sampling Date: 5M19/97 Raported By: DAH
Sampling Tima: 10:40 Reviewed By:
Type: Grab
Matrix: Water
Basis; As Received J
HAA/THM Formation Potential Test Conditions
Cantact Chiorine
Set-up Target Initial Contact  Temperature  Dosage
Data/Time Contact Time pH pH *C) {mg/L)
a/297 1519 T2:00 8.0 7.8 23 10.00 i
Chionne Demand Test Resulls
Measured Chiorine
Take-otf Measured Temperature  Residual
Date/Time Contact Time pH C) {mg/L)
6/5/97 14:47 7128 7.6 23 0.44
|_U=Not detected at specified reporting fimits

-This report has been exp_eglted through our loboratory to meet your request. This data is classed Preliminary
until you receive the hard copy report which has passed the ASL final review process.
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Project Name: city of McAllen Date Rec'd; /547
Project Manager: Jim Geisbush/PHX Lab ID: 546701
Sampled By: D. Hardy Report Revision No.. 0
Client Sample iD: FEEDWATER 3D Reported By: DAH
Sampling Dam: &/5/97 Rgviewed By:
sampling Time: 9:38 Units: pglL
Type: Grab
Matrix: Water
Basis: As Received
Reporting  Sample

Anaiyte CAS # Limit Result  Qualifler Date Analyzed
. Haloacstic Acids « SM 6251.B L i

Chicroacetic add 79-11-S Q.5 5.5 6/10/87
Bromoacetic acid 79-08-3 0.5 86 6/10/97
Dichioroacetic add 79-436 0.6 29.1 6/10/97
Trichiomacstic acid 76-03-9 0.5 13.9 6/10/97
Bromochloroacstic acid 5589-96-3 0.5 39.6 6/10/97
Dibromoacetic acid 631-64- 0.5 305 6/10/97
2.3-Dibromopropanctic ac i d 600-05-5 194% SS

Trihalomethanes - EPA 502.2

Chiloroform 67-66-3 0.5 46.2 &r/eT
Bromodichioromathane 75-27-4 05 69.6 6/8/97
Dibromochicromethane 12442-| 0.5 130 E &/9/97
Bromoform 75-25-2 0.5 67.7 8/9/97
1,2-Dichioroethane-d4 17068-07-0 90% Ss

E=Exceeded instrument calibration range
SS=Surmgate standard
U=Not detected at specified reporting limits

. -~ - ” :
This report has been expedited through our laborgtory 1o meet your request. This data is classed Preliminary
until you receive the hard Eopy report which has passed the ASL final review process.
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Corvallis Applied Sciences Laboratory

Client_Information LD infee—
Projact Namna: City of McAllen Date Rec'd: 5/5/57
Project Manager: Jim Geisbush/PHX Lab ID: 546702
Sampled By: D. Handy Report Revision No.: 0
Client Sample ID: MEMCOR 3D Reported By DAH
sampling Dam: &/&5/87 Reviewed By:
Sampiing Time: 14:40 Units: pglL

Type: Grab

Matrbe water

Basis As Received —

Reporting Sample

Analyte CAS# Limit Result  Qualifier Date Analyzed _
Haloacetic Acids - SM 6251.8
Chlorgacatic acid Toll-6 0.5 6.4 , &/10/97
Bromoacetic add 79-08-3 05 9.4 810987
Dichloroagatic acid 79-43-6 0.5 30.3 &M0/97
Trchicroacetic acid 76-03-8 0.5 6.2 61057
Bromachloroacetic acid 5586-96-3 0.5 41.4 E er10/87
Dibromoeacetic acid 631-64-1 0.5 34.9 &M087
23-Dibromopropaneic a d d 600085 107% S8
Trahalomethanas - EPA 502.2
Chiorclorm 67-66-3 0.5 46.3 6/9/97
Bromodichioromethane 75274 0.5 66.3 6857
Dibromochloromethana 12446-1 0.5 124 E 6/9/87
Bromeform T5-25-2 0.5 64.6 6/9/97
12-Dichloroethane-d4 17068-07-0 63% ss

r
i
E=Exceeded instrument calibration range
$5=Surrogate standard
U=Not detected at specified reporting limits ‘

) o ot -
This report has been expedited through our iaboratory fo meet your request. This data is classed Preliminary
until you receive the hard'copy report which has passed the ASL final review process.
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[ - =
Corvallis Applied Sciences Laboratory

L2011 et 7]
Project Name Cityofmeallen DamRec'a:s/5/97
Project Manager: Jim Geisbush/PHX Lab 1D:; 546703
Sampled By: 0. Hardy Report Ravision No.: 0
Client Sample ID: ZEEWEED 30 Reported By: OAH
Sampling Date: 6/5/97 Reviewed By:
Sampling lime: 14:47 Units: pgL
Type: Grab
Matrixx waler
Basis: As Received

Reporfing Sample

Analyte CAS # Limit Result Qualifier Date Analyzed
Maloacsetic Adds - SM 6251.8

Chioroacstic acid 75118 0.5 7 . 4 81057
Bromoacetic acid 79-08-3 0.5 138 enos7
Dichloroacstic acid 7943-a 0.5 25.8 6/10/57
Trichloroacetic acid 76-03-9 0.5 124 6/10/97
Bromochioroacetic acid 5585-96-3 0.5 36.4 6/10/97
Dibromoacatic acid 631-w-I 05 31.2 a1y/e7
2,3-Dibrormopropanoic acid — 600-05-5 104% ss

Trihalomethanas « EPAS02.2

Chioroform 67-66-3 0.5 38.9 6/9/97
Bromaodichioromathane 75-27-4 0.5 i7.4 8/8/97
Dibromochioromethane 124-48-| 0.5 113 E 6/89/97
Bromoform 75-28-2 0.5 60.1 6/8/97
1,2-Dichioroethane-d4 17068-07-0 9 5 % Ss

E=Exceeded instrument cafibration range
SS=Surrogate standard

| U=Not detected at ﬂedﬁed eporting | i m i t s

P R—— ; .
This report has been expedited through our laboratory to meet your request. This data is classed Prefiminary
until you receive the hard'‘copy report which has passed the ASL final review progess.
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MONTHLY BILLING SUMMARY

Applied Sciences Laboratory
CH2MHILL Corvallls, Oregon

Wainut By, Corvailis, OR 97330-3538
F' Q. Ba:428. Carvallis. OR 973390428
541 7524271
Fax 541 752-0275
City of McAlten
Project Manager: Jim Geisbush/PHX Invoice Date O6/06/97
Invoice No. A87-1013
Page 1 of |
Customer ~ Number CH2M Hill Rep. Billing Period Reference No.
138067 AQZZ Doug Hardy 7/9/97 5467
Lav |l Despion ] [ Uni: Cost [[ Suniotel |

3 [Haloacetic Acids 6/5/97 822500 $575.00
3 Trihalomethanes by Purge & Trap 6/5/87 | $75.00 $225.00

(THIS IS NOT A BILL-DO NOT SUBMIT PAYMENT) TOTAL AMOUNT: $860.00

Our records indicate that, the above jests were requested during the
current billing period. Please notify the laboratory listed above if there are
any discrepancies.

=~ PROJECT COPY =
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MONTHLY BILLING SUMMARY

‘ Applied Sciences Laboratory
CH2MHILL

Carvallis, Oregon

2300 NW Wainut BV, Corvallis. OR $7330-3538
P.O. Box 428, Corvaliis. OR 97339-0428

541 7E24271

Fax 541 752-027%

City of McAllen
Project Manager: Jim Geisbush/PHX Invoice Date 05/20/97
Invoice No. AS7-0887
Page 1 of 1
Customer  Number CH2M Hill Rep. Billing Period Reference No.
138067 A0.ZZ Ginger Collins 71887 5357

| Descriouon | D=t~ [ Unit Cest [ Subtol

Color (ALPHA) Apparent $20.00 $20.00
3 Trihalomethane 8 Haloacstic Acids Formation Potential $135.00 $405.00
(THWHAAFP): pH, temperature. chlorine dose. and reaction
time set at desired test conditions '
! Total Organic Carbon (EPA 415.1) 5/20/97 $40.00 $40.00
(THIS IS NOT A BILL -DO NOT SUBMIT PAYMENT)  TOTAL AMOUM: $465.00

Our records indicate that the above tests were requested during the
current billing period. Please notify the labgratery listed above if there are
any discrepancies.

= PROJECT COPY =
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CHM HILL

2300 NW Wairvur 8ivg,
Corvaiis. QR
97330-3538

. CH2MHILL Masing aocress:
> — RECENVER = PO. Box 428

Corvaslig, OR

Toh 584, 752474

CH2M HILL/PHOENIX Fax s1.752.027%
6/25/97

City of McAllen

Subject: Acknowledgment of sample set 5607.

Dear Jim Geisbush/PHX:

This letter is to acknowledge the receipt of your sampie set on 6/24/97. It has been
assigned laboratory number 5607. Please refer w the laboratory number if you need o
inguire about this sample set. I have artached a copy of the chain of custody form to
provide additional information. ’

There were no probiems noted with the receipt of yowr samples.

If you need assistance, please fesl free to call 541/758-0235 exzension 3117.

Sincerely,

CH2M HILL

\bur: Mactref
Jerri Matick

Anachment
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. CH2MHILL atng aasress:

-

06/23/97

City of McAllen

Subject Acknowledgment of sample set 5557.

Dear Jim Geisbush/PHX:

This lemer is to acknowledge the receipt of your sample st on 6/23/97. It has been
assigned laboratory number 5597. Please refer to the laboratory number if you need o
inquire about this sample set. I have astached a copy of the chain of custody form to
provide additional information.

There were a0 problems noted Wwith the receipt of your samples.

If you need assistance, please feel free to call 541/758-0235 extension 3117.

Sincerely,

CH2M HILL

\bun Masttnf
Jerri Mastick

Attachment
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CHZM HILL
2200 NW Wainut Biva.

Corvais, OR
. 97330-3538
CH2MIHILL Masing acdress:
< PO. Box 428
Corvadis, OR
97339-0428
Tol 541.782.4201
Fax S41.752.0278
June 10.1997
City of McAllen
138067.A0.2Z

RE: Analytical Datafor City of McAllen
CVO Laboratory Reference No. 5463

Jim Geisbush/PHX

On June 6.1997, the CH2M HILL. Corvallis Applied Sciences Laboratory received two
samples with a request for analysis of selected parameters.

The analytical results and associated quality control data are enclosed. Any unusual
difficulties encountered during the andyss of your samples are discussed in the case
narrative.

Under CH2M HILL policy, your sampleswill be stored for 30 days after reportdng. |f you
have not given us prior instructions for disposal, we will contact you if any samples reguire
disposal a5 hazardous waste.

The CH2M HILL Applied Sciences Laboratory appreciates your business and |ooks forward
to serving your analyticat needs again. |If you should have any questions concerning the
dataor if you need additiond information, please cal Ms. Kathy McKinley at (541) 758-
0235, extenson 3120.

Sincerely,

Kely Ensor
Senior Adminismrative Assstant

Enclosures

Acpied Sciences Laborafory. 2300 NW Wainut Bivd.. Carvalls. OR 97130-3538 a1 7524277

Corvofis Olfice -~ P. ©. Box 428. Corvalis, OR 97339-0428 Fax No. 541 7520275
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CLIENT SAMPLE CROSS-REFERENCE

CH2M HILL Applied Science Laboratory Reference No. 3468

CVO Sample ID Client Sample ID Date Collected Time Collected
546801 Memcor Filtrate 06/05/1997 9:30
546802 Zeeweed Permeate 06/05/1997 9:30
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CASE NARRATIVE
GENERAL CHEMISTRY

Lab Reference No.. 3468
Client/Project: City of McaAllen

. Holding lime:
All acceptance criteria were mer.

I Digestion Exceptons:
None

0L Analysis:

A. Calibration:
All acceptance criteria were meL

B.  Blanks:
All acceptances criteria were met.,

o Matrix Spike Sample(s):

All acceptance criteria were met.

D.  Duplicare Sample(sy:

All acceprance criteria were mer

E. Lab Congrol_Sample(s): :
The panel observed 2 20 Color Unit standard as 1S Coler Units. Other acceptince
criteria were metr.

F. Other
Nor appiicable.

N.  Documentarion Exceptions:
None.

V. Ic_:ertify thar this dara package is in compliance with the terms and conditions agreed to by the
client and CH2M HILL, both technically and for completeness, except for the conditions detailed
above. Release of the data contained in this hardcopy data package has been authorized by the
Labdratory Manager or his designee, as verified by the following signature.

Prepared by: /QZ‘GJ/M

Reviewed by
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Corvallis Applied Sciences Laboratory

- L2010t -
Project Name: Gity of McAllen Laboratary 10: ICRORQ01
Project Manager Rosie Villarreal Date Reg¢'d: 616197
Sampled By: E. Perez Analytical Method: SM3310.D
Sampling Date: &/5/97 Date Analyzed: 8/8/87
Sampling Time: $:30 Report Revision No.: 0
Type: Grab Reported By: G. Colling
Matrix: water Reviewed By: /J"
Basis: As received Units: mgrL
Lab Reporting TOC Water Percent
Client Sample ID  SamplelD  pH Limit Replicate 1 Replicate 2 Average RPD
Memcor Fitrate 546801 <2 0.50 69 €.9 6.9 0.0
Zeeweed Permeate 546802 <2 0.50 6.8 6.7 8.7 1.5

U=Nct detected at specified detection imits
— o

—_—
& ]

-

Appied Scencses Lekorctory . 2300 NW Acinut Bivd.. Corvallis, OR 97330-3538

(541) 752-4271
Corvaiiis Cffice - P.O. Sox £428. Corvalls, OR 973390428

Fax No.(541) 752-0276
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" Corvallis Applied Sciences Laboratofy

Gl ——

Project Name: Citv of McAilen
Project Manager Rosie Villarreal
Sampled By: E. Perez

Sarnpling Dale: 6/5/87
Sampling lime: 930

Type: Grab

Matrix: Water

Basis: As received

Lah intorypation
Laboratory [D: ICRORG01
Date Rec'd: 6/6/97
Analytical Method: EPA 110.2
Date Analyzed: &/€/97
Report Revision No.: 0
Reported By: H. Van Nice

Reviewed By: ‘7’?"‘—'

lab Reporting Color (ALPHA) Apparent
Client Sample ID __ Sample ID Limit Result Units
Memcor Fitrate 546901 5 v B Color Units
Zeeweed Permeate 546802 5 10 Calor Units

(541) 7524271

' Apofed Sciencas Laoratary " 2300 NW Watnut Bivd.. Corvalls, OR 97330-3538
Fox Ne (341} 752-027¢

Corvatiis Office P.C. Box 426, Corvallis. OR 073390428
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CH2MHILL Analylical Services
CHAIN OF CUSTODY RECORD
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30 3638
{541) 752 4211 FAX (541} 752 026
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MONTHLY BILLING SUMMARY

Applied Sciences Laboratory

o CH2MIHILL Corvallis, Oregon
2300 NW Wainur BVe. Corvailis, OF 97230-3538
N P.0. Bax 429, Corvalis, OR 57335-0428

1 TR2-4271
Fax 541 752-0275
City of McAllen
Project Manager: Jim Geisbush/PHX Invoice Date QB/06/97
Invoice No. AS7-1017
Page 1 Of 1
Customer Number CH2M Hill Rep. Billing Period Reference Nao.
138067.A0.ZZ Ginger Collins 8/11/97 5468
Descricuon I
2 |Color (ALPHA) Apparent 6/6/87 $20.00 $40.00
2 |Total Organic Carbon 8/6/97 | $40.00 $80.00
(THIS IS NOT A BILL — DO NOT SUBMIT PAYMENT) TOTAL AMOUNT: $120. 00

Our records indicate that the above tests were requested during the current

billing period. Please notify the laboratory listed above if there are any
discrepancies.

= PROJECT COPY =
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CH2M HILL

2300 NW Wau: Bive,
Corvattis. OR
97330-3538

. CH2MHILL Maur ac

-

PO. Sax 428
Corvatiis. CR
37339-0428
Tel 54178240
Vo Fax 541.752.027%

6/6/97

Clty of McAllen

Subject Acknowledgment of sample set 5468.

Dear Jii Geisbush/PHX:

This letter is to acknowledge the receipt of your sample set 0" 6/6/37. It has been
assigned laboratory number 5468. Please refer to the laboratory number if you need to
inquire about this Sample set | have attached a copy of the chain of custody form tw
provide additional information.

There were no problems noted with the receipt of your samples.

If you need assistance, please feel free to call 541/758-0235 extension 3 117.

Sincerely,
CH2M HILL

\bar: }Wc&ﬁé_

Jerri Mattick

Attachment
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CHZM HILL

2300 NW Wainut Btva.
Corvaitis, OR

- S7330-3538

@ cromni ot

Carvallis. CR
97335-0428
Tal 541. 752 4771
Fax 541. 7520276

June 51997
City of McAllen
138067.A0.ZZ

RE: Analydcal Datafor City of McAllen
CVO Laboratory Reference No. 5416

Jim Geisbush/PHX

On May 30, 1997, the CH2M HILL Corvallis Applied Sciences Laboratory received one
sample With arequest for analysis of selected parameters.

The analyrical results and associated quality control data arc enclosed. Any unusual
difficulsies encountered during the analysis of your samples are discussed in the case
narragve.

Under CH2M HILL policy, your samples will be stored for 30 days after reporting. If you

have not given us prior instructions for disposa we will contact you if any samples require
disposal as hazardous waste.

The CH2M HILL Applied Sciences Laboratory appreciates your business and looks forward
to serving your analytical needs again. If you should have any questions concemning the
data, Or if you need additiona informarion, please call Ms. Kathy McKinley at (541) 753-
0235. extenson 3120.

Sincerely,

Kelly Ensor
Senior Administrative Assgtant

Enclosures

Acpied Sciences Laboratery 2300 NW Wainut Bivd.. Corvallis. OR 97330-3538 541 7524271
Carvaiiis Ofice - P. O. Box 428. Corvdllis. OR 97339-04728 Fax No. 541 752-0276
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CLIENT SAMPLE CROSSREFERENCE

CH2M HILL Applied Science Laboratory Reference No. 5416

CVO Sample 1D Client Sample 1D Date Collected Time Collected

541601 Feedwater 05/29/1997 9:00
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CASE NARRATIVE
GENERAL CHEMISTRY

Lab Reference No.: 3416
Client/Project: City of McAllen

L Holding Time:
All acceptance criteria weres met.

a Digestion Excepdons:
Nane

O  Analysis:

A . __Calibrarion:
All acceprance criteria Were met.,

B.  Blanks:
All acceprance criteria Were met.

C. Mamix Soike Sampie(s):

Not applicable.
D . _ Duolicate Sampie(s):

All acceptance Criteria were met.
E. Lab

Lab Control Samplef(s): , ,
The panel observed a 20 color unit standard as 15 color Units. Gther acceptance
Criteria were met.

F. Other
Not applicable.

V.  Documentation Exceptions:
None.

V. Icertify that this data package is in compliance with the terms and conditions agreed to by the
client and CH2M HILL., both technically and for completeness, except for the conditions detailed
above. Release of the data contained in this hardcopy data package has been authorized by the
Laboratory Manager or his designee, as verified by the following signature.

Prepared by: y %{A é:/ 5:/ 7F
Reviewed by: _@‘V Zé;ﬂ DZ&-C/ %-/ 77

-
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Corvallis Applied Sciences Laboratory
Client Information =an Information
Project Name: City of MeAllen Laberatory ID: ICROR001
Project Manager Rosie Villarreal Date Rec'd: 5/30/97
sampled By: E. Perez Anatytical Method: SM5310.D
sampling Qate: 5/20r97 Date Analyzed: &/2/57
Sampling lime: 9:00 RepartRevision \0. : 0
Type: Grab Reported By: %’rollins
Matrix: water Reviewed By:
Basis.: As received Units: mgl.
Lab Reporting TOC water Percent
Client Sample ID  Sampile D  pH Limil Replicate 1  Replicate 2 Average RPD
Feedwater 541601 <2 1.0 6.9 6.9 6.9 0.0
|

UsNot detected at
PR
Appied Sciences Laboratary " 2300 NW Wetnut Bivd.. Corvallis, OR 97330-3538 (541) 762-4271
Carvafis Cffice w P.O. Box 428, Carvalls, OR 973390428 Fex No.(547) 7520276
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Corvallis Applied Sciences Laboratory-

Client_information
Project Name: City of McAllen
Project Manager Rosie Villarreal
Sampled By: E. Perez
Sampling Date: 5/26/97
Sampling lime: 8:00
Type: Grab
Matric: Water
Basis: As received

Lab Information
Laboratory 10: ICRORO0
Date Rec'd: S/30/37
Analyticgl Method: EPA 110.2
Date Analyzed: 5/30/87
Repart Revision No.: 0
Reported By: H. Van Nice

Reviewed By: j,rm,_

Lab Reporting Color (ALPHA) Apparent
Client Sampie ID Sampile D Limit Resutt Units
Feedwater 641601 5 5y Color Units

U=Not detected at

(541) 752-4271
P No.(541) 752-027¢

_ 2200 NW Nainut 8ivd., Corvalls, OR $7330-3538
P.O. Sox 428. Corvalis, OR 973390428

Applied Sciencas Lagorafa;r- i
Corvallis Office
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MONTHLY BILLING SUMMARY

‘ Applied Sciences Laboratory
CH2MHILL Corvalis Oregon
* 2300 NW Waime 5 7330-3538

P.0. Bax 428, Corvails, 97335-0428

541 7824271
Fax 541 7520276
City of McAllen
Project Manager: Jim Geisbush/PHX Invoice Date 06/02/87
Invoice No. AS7-0S68
Page 1 of 1
Customer  Number CH2M Hill Rep. Billing Period Reference  No.
138067 A0.ZZ Ginger Collins 61 1/97 5416
w I Beserpmen . |[Trans Dae ]| Unit Cos: ]| Suototel
1 Color {ALPHA) Apparent 5/30/97 $20.00
1 Total Organic Carbon 5/30/97 $40.00
(THIS IS NOT A BILL. — DO NOT SUBMIT PAYMENT) TOTAL  AMOUNT: $60.00

Our records indicate that the above tests were requested during the current
billing period. Please notify the laberatory listed above if there are any

discrepancies.

= PROJECT COPY =
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CHZM HILL

Z300 NW Wainui Blva
Carvailis, OR
37330-3538

" @ chammiL s s

-

P.Q. Bax 428
Corvaiis, CR
GTII9-0428

Tel 541, TR 4271
Fax 541.752.02TE

6/4/97

City of McAllen

Subject: Acknowledgment of sample set 5440.

Dear Jim Geisbush/PHX:

This letter is to acknowledge the recept of your sampie st on 6/3/97. It has been
assigned Iaboratory number 5440. Please refer to the laboratory number if you need to
inquire about this sample set. I have attached a copy of the chain of custody form o
provide additional information.

There were no problems noted with the receipt of your samples.

¥ you need assistance, please fed free to call 541/758-0235 extension 3117.

Sincerely,

CH2M HILL

\,)ZW‘. ludééﬁc@
Jerri Martick

Attachment
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CH2M HILL

ZI00 NW Walnur Siva,
Corvais. OR
97330-3538

‘ CH2MHILL - - s ot
-

i — P.O. Bax 428
[T I Carvatis. OR
© 37305-0428
ol . Tel 541.752.4T71
Fax 5417520275

6/2/97

Ciry of McAllen

Subject: Acknowledgment of sample set 5416.

Dear fim Geisbush/PHX:

This letter is m acknowledge the recefpt of your sample set on 5/30/97. It has been
assigned laboratory number 5416. Please refer to the laboratory number if you need o
inquire about this sample set. | have amached a copy of the chain of custody form m
provide additional information.

There were no problems noted with the receipt of your samples.

If yon need assistance, please feel free to call 541/758-0235 extension 3117.

Sincerely,
CH2M HILL

\bun chm},
Jerri Martiek
Auachment
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CH2M HILL

2300 NW Wainut Sive
Corvans. OR
97330-3538

‘ CH2MHILL Haing aoaress:
-

PO, Hox 428
Carvasis. OR
97339-0428

Tl 541. 7524771
Fax S41. 7520275

May 30, 1997
Cii of McAlien
138067.A0.2Z

RE:  Analytical Damfor City of McAllen
CVO Laboratory Reference NO. 5383
Jim Geisbush/PHX

On May 23.1997, the CH2M HILIL Corvallis Applied Sciences Laboratory received two
samples with a request for analysis of seiected parameters.

The analytical results and associated quality control dara are enclosed. Any unuseal
difficulties encountered during the analysis of your samples are discussed in the case
narrative.

Under CH2M HILL policy, your samples will be scored for 30 days after reporting. If you

have not given us prior instructions for disposal, we will contact you if any samples require
disposa as hazardous waste.

The CH2M HILL. Applied Sciences Laboratory appreciates your business and looks forward
to serving your analytical needs again. If you should have any questions concerning the
data, or If you need addidonal information, please cal Ms. Kathy McKinley a (541) 758-
0235, extepsion 3120.

Sincerely,

s

Kely Easor
Senior Adminidrative Assagant

Enclosures

Appied Sciencas Laborgtary 2300 NW Walnut Bivd,, Corvallis. OR 97330-3538 541 7524277
Corvallis Offce - - P. C. Box 428, Corvallls. OR 973390428 Fax No. 541 752-0276
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CLIENT SAMPLE CROSS-REFERENCE
CH2M HILL Applied Science Laboratory Reference No. 5383

CVO sample ID Client Sample ID Date Collected Time Coilected
538301 MEMCOR Filtrate 05/22/1997 8:45
538302 ZEEWEED Permeate 05/22/1997 8:45

APP-193



CASE NARRATIVE
GENERAL CHEMISTRY

Lab Reference Ne.: 3383
Client/Praject: City of McAllen

L Holdine Time:
All acceptance criteria were met

1. igest xcept
None
OL  Apalysis:
A. Calibration:
All acceprance criteria were meL
B. Blanks:

All acceprance criteria were met.

C.  Mamix Spike Sample(s:

All acceprance criteria were mer —

D. Dupiicars Sampie(s):

All acceptance criteria were meL

E Lab Control Sampie(s):
All acceptance criteria were met.

F. Other:
Observation of a Lab Conmrol made for Color Analysis produced a value of 10 color
units for 2 standard of 20 color units.

lv.  Documentation Exceptions:
None.

V. 1certify that this datz package is in compliance with the terms and conditions agreed to by the
client and CH2M HILL, both wechnically and for completeness, except for the conditions detailed
above. Release of the dara conrained in this hardcopy data package has been mthorized by the
Laboratory Manager or his designee, as verified by the following signarure.

Prepared by: /%W/ éag 523& 57

e Vo Viece  $Haosor

Reviewed by:
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™ Corvaiis Applied Sciemes Labanratory

Project Name: Cii_of McAllen

Project Manager: Rosie Villareat
Sampled By: E. Perez
Sampling Date: Yw97
Sampling lime: 8:45
Type: Grab
Matrix: Water
Basig: As received

Lab nformation.
Laboratory 10: ICROR0G
Date Rec'd; 5/23/87
Analytical Method: EPA 110.2
Date Analyzed: S/2¥¢7
Regpaort Revision No.: 0
Reported By: H. Van Nice

Reviewed By:; j/m..;_

Apchiad Sciencas Lcfiorotory
Corvallis Office . " -

2300 NW ‘Wainut Bhvd,, Corvallis. OR $7330-3538
P.O. Zox £28. Corvells. OR $7339-C428

APP-195

Lab Reporting Color (ALPHA) Apparent
Client Sample ID Sample ID Limit Resuit Units
Memcor Filtrate 538301 5 5U Caior Units
Zeeweed Permeate 538302 5 5 Color Units

B

(5a1) 7524271
Fax No.(541) 752-0274
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CH2MHILL Analytical Services
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Corvallis Applied Sciences Laboratory
Client Information Lab Inmtormation
Project Name: City of McAllen Laboratory 1D: ICRQRO01

Project Manager: Rosie Villarreai
Sampled By: E, Perez
Sampling Date: 5/25/97
sampling Time: 9:00

Report Revision No.: 0

Date Rec'd: 5/30/97
Analytical Method: EPA 110.2
Date Analyzed: 5/30/57

APP-197

Type Grab Reported By: H. Van Nice
Matrbc water Reviewed By:
Basis: As received
H
Lab Reporting Color (ALPHA) Apparent
Client Sample ID Sample ID Limit Result -Units
Feedwater 541601 5 54U Color Units
%— ot d_:_&ﬁ at geciﬁed detection limits _
- Applied Sciences Laboratory. ' 2300 NW Wanut Bivd., Corvallis OR 973x-3538 (547) 752-4271
Carvoliis Office et P.O. Box 428, Corvallis, OR 973390428 Fox No.(541) 752-0276



Corvalls Office Lo

P.O. Box 428, Corvatls, OR 97339-0428

APP-198

Fax No.(541) 7520276

Corvallis Applied Sciences Laboratory
|Client irfwmmatio Lab information
Project Name: City of McAllen Laboratory ID: ICRORQ01
Project Manager; Rosie Villarreal Date Rec'd: 5/30/97
Sampled By: E. Perez Analyticai Method: SMS5310.D
Sampling Date: 5/29/97 Date Analyzed: &§/2/97
Sampling lime: 8:00 Report Revision No.: 0
Type: Grab Reported By: G. Collins
Matrbc Water Reviewed By:
Basis As received Units: mg/L
Lab Reporting TOC Water Percent
Client Sample ID Sample ID pH Limit Replicate 1  Replicate 2 Average RPD
Feedwater 641601 Q 1.0 6.9 6.9 6.9 ClLo
L U=Not detected at gpecified_detection limits — i
-Abéﬁeasaences Lcborgtory -+ 2300 NW Wainuf Bivd.. Corvats, OR $7330-3538 (347) 752-4271



MONTHLY BILLING SUMMARY

Applied Sciences Laboratory

CH2MHILL Corvalilis, Oregon
2300 NW Walnut 8va, Carvaliis, OR 97330-3538
P O Bex 428, Corvaiiis, OR 973390428

s¢1 M-277
Fax 541 7520275
City Of McAllen
Project Manager: Jim Geisbush/PHX Invoice Date 05/27/97
Invoice No. A87-0910
Page 1 Of 1
Customer ~ Number CHW Hill Rep. Billing Pericd Refereence No.
138067 AQ.ZZ Ginger Collins 6/11/97 5383
[ o oo |
: 2 Color (ALPHA) Apparent 5i23197 320.00 $40.00
| Total Organic Carban 5/23/97 $40.00 $80.00

(THIS |S NOT A BILL -DO NOT SUBMIT PAYMENT) TOTAL AMOUNT: $120.00

Our records indicate that the above tests were requested during me
current biling period. Please notify the laboratary listed above if mere are
any discrepancies.

w PROJECT COPY =
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CHZM HILL

2300 NW Waunut Bivg,
Carvailis, OR
$7330-3538

@ CH2MHILL i s

’ PO, Sox 428
Corvatks. OR
97335-0428
Tel 541.752.4271
Fax 541.752 0%76

5/27/97

City of McAllen

Subject: Acknowledgment of sample set 5383.

Dear Jim Geisbush/PHX:

This letter is to acknowledge the receipt of your sample set on 5/23/97. It has been
assigned laboratory number 5383. Please refer to the laboratory number if you need to
inquire about this sample set. I have attached 2 copy of the chain of custody form w
provide additional informaton.

There were no problems noted with the receipt of yomr samples.

If you need assistance, please fed free to cal 541/758-0235 extension 3117.

Sincerely,

CH2M HILL

\bv; Mot
Jerri Martitk

Attachment

APP-200
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CHZM HILL

Z300 NW Wairut Slva.
Carvas. OA
97330-3538

. CH2MHILL Masing acaress:
-

PO, Bax 48
Convafis, OR

Tel 541.T52.417T1
Fax 541.752.0278

05/21/97

City of McAllen

Subject: Acknowledgment Of sample set 5357.

Dear Jim Geisbush/PHX:

This |etter isto acknowledge the receipt of your sample set on 5/20/97. It has been
assigned laboratory number 5357. Please refer to thelaberatory aumber if you need 0
inquire about this sample set. | have atached a copy of the chain of custody form to
provide additiond information.

Thers were N0 problems noted with the receipt of your samples.

If you need assismance, PlESE feel free to call 541/758-0235 extenson 3 117.

Sincerely,
CH2M HILL

b waﬁ;@

Attachment

APP-202
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CH2MHILT Anal cyllcal Services [Iimo s
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CH2M HLL

T Z300 NW Waina Biva
Corvelis. OR
S7330-2538

‘ PQ. Box 428

Corvalig, OR
97339-0428

Tet 541.752.47T
Fax 54175201778

May 19, 1997
City of McAllen
138067.A0.7Z e

RE:  Analytical Dara for City of McAllen
CVO Laboratory Reference No. 5293

Jm Geisbush/PHX

On May 9.1997. the CH2M HILL Corvallis Applied Sciences Laboratory receved two
samples with a request for analysis of seiected parameters.

The andytica results and associated quality control data are enclosed. Any enusual
difficulties encountered during the analysis of your sarmples are discussed in the case
narrative.

Under CH2M HILL policy, your samples will be stored for 30 days after reporting.  If you
have Not given USprior instructions for digposdl. we will contact you if any samples require
disposal as hazardous waste.

The CH2M HILL Applied SciencesLaboratory appreciates your business and looks forward
to serving yOUr analytical needs again. If you should have any questions concerning the
data, or if you need additional information, please cal Ms. Keathy McKinley at (541) 758-
0235, extension 3120.

Sincerely,

Kdly Ensor _ -

Senior Administrarive Assistant

Enclosures

Appiled 5ciencas Ldberatory ©~ 2300 NW Wainut Bivd., Corvallis. OR 97330-1538 54) 7524271
Corvalis Office . P. O. Bax 428, Corvais, OR 973390428 Fax No, 541 752-0275
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CLIENT SAMPLE CROSS-REFERENCE

CH2M HILL Applied Science Laboratory Reference No. 5293

CVO Sample ID Client Sample ID Date collected Time Collected
529301 Memcor Filrrate 05/08/1997 9:05
529302 Zeeweed Permeate (05/08/1997 9:05
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CASE NARRATIVE

GENERAL CHEMISTRY
Lab Reference Ng.: 5293

Client/Project: City Of McAllen
L Holding Time:

All acceprance criteria were met
I Digestion Excepti

None
OI.  Analysis:

A Calbrazion:

All acceptance criteria were meL
B. Blanks:

All acceptance criteria were met.

C.  Mamix Spike Sample(s):
All acceptance criteria were met

D.  Duplicate Sample(s):
All accepiance criteria Were met.

E. Lab Control Sample(s):

All acceptance criteria were met

F. Other:
Not applicable.

Iv.  Documentation Exceprions:

None.

V. Icenifyﬂmtﬂnsdztapackagelsmcomphanccwnhﬂ:etermsandcondmons agreed to by the
clent and CH2M HILL., both technically and for completeness, except for the conditions detailed
above. Release of the data conmained in this hardcopy dara package has been authorized by the
Laberatory Manager or his designee, as verified by the following signamre.

Prepared by: /&Mw /\Q_Lz_ﬁa ﬁb’f/??’

Reviewed by: / 7ZW
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Corvallis Applied Sciences Laboratory

Project Manager. Joe |barra Jr.
Sampled By: E. Perez
Sampling Date: 5/8/97
Sampling -rune: 9:05
Type: Grab
Matrix; Water
Basis: As received

Project Name: cii of McAllen

Lab. Information
Laboratory 10: ICRORO01
Date Rec'd: 5/8/97
Analytical Method: EPA ‘110.2
Date Anailyzed: 5/9/87
Report Revision No.. 0
Reparted By: H. Van Nice

Reviewed By: 5 ;Z 2

Lab Reporting Color (ALPHA) Apparent
Client Sample 1D Sample ID Limit Result Units___
Memcor Filtrate 529301 10 Color Units
Zeeweed Permeate 529302 15 Color Units
|_UsNot detected at specified detection fimits
Applied Sciencas Laboratory, ™ 2300 NW Watrwt Bivd,, Corvallis, OR 97330-3538 (St1) 752-4271
Corvais Office P.0. Bax 428. Corvalls. OR 97339-0428 Fepe No.(5411) 752-0276
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Corvallis Applied Sciences Laboratory

L a b -]
Project Nane: Ci of McAllen Laboratary |D: ICROR001
Project Manager: Joe barra Jr. Date Rec'd: /9197
Sampled By: E. Perez Analytical Method: SM5210.D
Sampling Date: 5/8/87 Date Analyzed: S/o/97
Sampling Tima: 8:05 Report Revision No.: 0
Type: Grab Reported By: G. Calfins
Matrix: water Reviewed By: 5‘24/
Basis: As received Units: mg/L
Lab Reporting TOC Water Percent
Cllent Sample D Semple D pH Limit Replicatel  Replicate 2 Average RPD
Memcor Filtrate 529301 <2 0.50 1.4 7.6 7.6 27
Zeeweed Permeate 529302 <2 0.50 7.5 7.5 7.5 100
U=Not detected af specified detection limits
Applied Scences laborotory. 2300 NW Wainut Bivd.. Corvalis, OR 97330-3538 (841 7524271
Cervolis Offica P.C. Bax 428, Corvals. OR 973390428 Feoxr No.(541) 7520276
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CH2MHw L Analylical Services
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AND AGREEMENT TO PERFORM SERVICES
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MONTHLY BILLING SUMMARY

o Applied Sciences Laboratory
CH2MHILL Corvallis, Oregon
ﬂ.'lliih ZIWAWVHH#MIENG.GMWﬂB OR 97330-3538
' - P.O. Box 428, Corvalis, OR §7335.0428
541 7824271
Fax 541 752-0275
City of McAllen
Pmject Manager: Jim Geisbush/PHX Invoice Date 13511 2/97
Invoice No. AS97-0833
Page 1of 1
Customer Number CH2M Hill Rep. Billing Petiod Reference Na.
138067 AQZZ Ginger Collins 514/97 5293
' E— - I

Descnmnqn

Eusiow |
Color (ALPHA) Apparent [0(540.00
Total Organic Carbon $40.00 850.00

(THIS IS NOT A BILL-DO NOT SUBMIT PAYMENT}  TOTAL AMOUNT: $120.00

Our records indicate that the above tests were requested during me current
billing period. Please notify the laboratory listed above ii there are any
diicies.

= PROJECT COPY =
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CH2M HILL
2300 NW Waimut Bive,
Corvadis. OR
a 97330-3528
CH2MHILL “""“gpo"km:
Q. Box 428
Corvalis. QR
§7339-0428
Yo, Tel 541. 72,4771
. Fax 541.T52.027§

May 13, 1997
City of McAllen
138067.A0.ZZ

RE:  Analytcal Datafor City of McAllen
CVO Laboratory Reference No. 5244

Jim Geisbush/PHX

On May 21997, the CH2ZM HILL Corvallis Applied Sciences Laboratory received three
samples with a request for analysis of selected parameters.

The analytcal results and associated quality control deta are enclosed. Any unusual
difficulties encountered during the analysis Of your samples are discussed in the case
narragve.

Under CH2M HILL policy, your samples will be stored for 30 days after reporting. If you
have not given us prior instructions for disposal, we will contact you if any samplesrequire
disposa as hazardous waste.

The CH2M HILL Applied Sciences Laboratory appreciates your business and looks forward
to serving your analytica needs again. If you should have any questions concerning the

data, or if you need additionad informaton, please cdl Ms. Kathy McKinley at (541) 758-
0235, extenson 3120.

Sincerely,

@ZM/

Kely Ensor
Senior Administrative Assgant

Enclosures

Applead Sciehces Laboratory " 2300 NW Wainut Biva., Corvalfs. OR 97330-3538 541 7524271
Corvaliis Office . P. O, Box 428. Corvallis. OR $7339-0428 Fox No. 841 752-027¢
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CLIENT SAMPLE CROSSREFERENCE

CH2M HILL Applied Science Laboratory Reference No. 5244

CVO Sampie ID Client Sample 1D Date Collected Time Collected
524401 Feedwater 05/01/1997
524402 Memcor Filrate 05/01/1997
52443 Zeeweed Permeate 05/01/1997
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CAE NARRATIVE
GENERAL CHEMISTRY

Client/Project: City of McAllen

L Holding Time:
AJl acceptance criferia were met

Il. Digestion_Exceptions:
None
. Analvsis:
A Calibration:
Al acceptance criteria were Mel
B.  Blaks L
ATl acceptance Criteria were met
C Matrix Spike Sample(s):
All acceptance criteria were met.
D. Duplicate Sample(s):
All acceprance criteria were met
E. Lab Control Sample(s):
All acceptance criteria were meL
F. Qther:
Not applicabie.

Iv. Documentation Exceptions:

None.

Lab Reference No. 5244

V. 1cerify that this dara package is in-compliance with the terms and conditions agreed to by the
client and CHZM HILL, both technically and for completeness, except for the conditions detailed
above. Release of the data contained in this hardcopy data package has been anthorized by the
Laboratory Manager or his designee, as verified by the following signaure.

Prepared by: /%vwfzx/ @’%M DATE: 2 /2 - 57
Reviewed by: 7&&4« lon Ve

DATE: $/4./5 7
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| Corvaliis Applied Sciences Laboratory

o It i a0 I
Project Name: City of McAllen Laboratory ID: ICRORO01
Project Manager: Joe |barra Jr. Date R&d: &/2/87
Sampled By: E. Perez Analytical Method: EPA1102
Sampling Date: 5/1/97 Date Analyzed: 5/2/87
Sampling Time: Not provided Report Revision No.: 0
Type: Gab Reported By: H. Van Nice
Matrix: Water Reviewed By: g
Basis: As received

Lab Reporling Color (ALPHA} Apparent
Cliert Sample ID Sample ID Limit Result Units
Feedwater 524401 23 Color Unik
Memcor Filtrate 524402 17 Color Units
Zeeweed Permeate 524403 10 Color Units
U=Not detectedrat ﬂ ed detection imits o _
Appled Scences Loboratory. 2300 NW Wairut Bivd., Conalfis. OR §7330-3538 (541} 7524271
Corvalis Office P.O. Bex 428. Corvalls. OR 97335-0428 Fax No.(541) 752-0275
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S e e
Corvallis Applied Sciences Laboratory , .

Client_information Lah e—
Project Name: Cii of MecAllen Laboratory ID: ICROR001
Project Manager: Joe Ibarra Jr. Date Re¢'d: 5/2/37
Sampled By: E. Perez Analytical Method: SMs310.D
Sampling Date: 5/1/97 Date Analyzed: 5/8/37
Sampling Time: Not provided Report Revision No.. 0
Type: Grab Reported By: 3. Calling
] Matrix: Water Reviewed By: g4/
Basis: As received units: mg/L
| ab Reporting TOC Water Percent
Client Sample ID  Sample ID pH Limit Replicatel Replicate2 Average RPD
Feedwater 524401 <2 0.80 8.5 8.4 8.4 12
Memcor Filtrate 524402 <2 0.50 8.1 8.1 8.1 0.0
Zeeweed Permeate 524403 <2 0.50 8.0 8.1 8.1 1.2

' ’

U=Not detected at p— s
Applied Sciences Loboratory- E 2300 NW Wainut Bivd., Corvallis. OR 97336-3538 (511) 7524271
Corvollis Cffice P.C. Box 428. Corvallis, OR $7339-0428 Fexe No.(541) 7820276
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MONTHLY BILLING SUMMARY

Applied Sciences Laboratory
CH2Z2MHILL Cowallis, Oregon
2300 NW

. WamwBM Corvallis, OR §7230-3538

* P.0. Bax 428, Corvallis, OR §7335-0428
541 752-4271
Fax 541 7520276

City of McAllen

Project Manager: Jm Geisbush/PHX Invoice Date 05/05/97

Invoice No. AS7-0791
Page 1 of 1
Customer  Number CH2M Hill Rep. Billing Period ‘Reference No.
| 138067 A0.ZZ Ginger Collins 5M14/87 5244

Description Trans Datﬁ [ Subtatal

$60.00
5/2/97’ $120000
(THIS IS NOTA BILL - DO NOT SUBMIT PAYMENU TOTAL AMOUNT: 3160.00

Our reggrds indicate that Me above tests were requested during the curremnt
billing period. Please notify the laboratory fisted above if there are any
discrepancies.

w PROJECT COPY ==
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) 0 CH2MHILL g o
b

05/13/97

City of McAllen

Subject  Acknowledgment of sample set 5309.

Dear Jimn Geisbush/PHX:

This letter is to acknowledge the receipt of your sample set on 5/13/97. It has been
assigned laboratory namber 5309. Please refer to the laboratory number if you need to
inquire about this sampie set. [ have attached a copy of the chain of custody form to
provide additional information.

There were N0 problem noted with the receipt of your samples.

If you need assistance, please feel free to call 541/758-0235 extension 3 117.

Sincerely,
CH2M HILL

@v‘; I,lefjﬁ/zg‘;,
Jerri Mattick

Amachment
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CH2M HILL
2300 NW Wainut Biva
Corvailis. OR

' O CH2MHILL Nakng saess:
-

PO. Bax 428
Corvaliis. OR
9739-D428

Tel 541.752.4T1
Fax 541.752.027%

05/12/97

City of McAllen

Subject Acknowledgment of sample set 5293.

Dear Jim Geisbush/PHX:

This leter is to acknowledge the reodipt of your sample st on 5/9/87. It has been
assigned laboratory number 5293. Please refer to the laboratory number if you need m
inquire about this sample s&t. | have attached a copy of the chain of custody form to
provide additional informaton.

There were no probiems noted with the receipt of your sampies.

If you need assistance, please fed free to call 541/758-0235 extension 3117.
Sincerely,

CH2M HELL

\bwv: Wacttuf

Arachment
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May 7.1997
City of McAllen
138067.A0.ZZ

RE:  Analytical Darta for City of McAllen
CVO Laboratory Reference No. 5261

Jim Geisbush/PHX

On May 6, 1997, the CH2M HILL Corvallis Applied Sciences Laboratory received one
sample with a request for analysis of selected parameters.

The analytical resuits and associated quality control data are enclosed Any musual
difficulties encountered during the andysis of your samples are discussed in the case
narrarve.

Under CH2M HILL policy, your samples will be stored for 30 days after reporting. |If you
have not given us prior instructions for disposal, we will contact you if any samples require
disposa as hazardous waste.

The CH2M HILL Applied Sciences Laboratory appreciates your business and looks forward
to serving your andyticd needs again If you should have any questions concerning the
data, or if you need additional information, please call Ms. Kathy McKinley a (541) 758-
0235, extension 3120.

sncerdy,

Kelly Ensor
Senior Administrative Assistant

Enclosures

Appied Sciences Laborgtary 2300 NW Wainut Bivd.. Corvalls, OF 97330-3538 541 7524271
Corvolis Office P. ©. Bax 428, Corvailis, OR $7338-0428 Fax No. 541 752-0276
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CLIENT SAMPLE CROSS-REFERENCE

CH2M HILL Applied Science Laboratory Reference No. 5261

CVO Sample ID Client Sample ID Date Collected Time Collected

526101 FEEDWATER 05/05/1997 £:20
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CASE NARRATIVE
GENERAL CHEMISTRY

Lab Reference No.. 5261
Client/Project: City Of McAllen

L Hoiding Time:
Hoidind time for pH was exceeded when sample was received in the lab.

IL Digestion Exceptions:

None
JI Analvysis:

A Calibration: .
ATl accepiance Cfiteria were met

B.  Blmks
All acceptance criteria were met

C. Matrix Spike Sample(s):
Not applicable for Alkalinity. Reagent were not avaliable for spiking Silica.

D.  Duplicare Samples):

All acceprance criteria were met.

E.  Lab Contol Sample(s):

All acceptance criteria -wcre met.
F. Other:
Not applicable.
IV.  Documentation Exceptions:

None.

V. I certify that this data package is in compliance with the terms and conditions agreed to by the

- client and CH2M HILL, both techmically and for compieteness, except for the conditions detailed
above. Release of the data contained in this hardcopy data package has been authorized by the
Laboratory Manager or his designee, as verified by the following signamre.

Prepared hy:

Revieved by:
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CASE NARRATIVE

METALS
Lab Reference No.. 3261
Client/Project: City of McAllen
L Holding Time:
Au acceptance criteria were met
1. Digestion_Exceptions:
None
118 Analvsis:
A. Calibration:
All acceptance criteria were met
B. Blanks:
All acceptance criteria were meL
C. ICP_Interference Check Samnpie:

Au acceptance criteriawere met.

D. Spike Sampie(s):
All acceptance criteria were met.

E. licare le(s):
Duplicate ctiteria (+/- 20 RPD) were not met for Iron (92.9 RPD).  As reported, tile
sample contained 37.3 pg/L Fe, while the sample duplicate contained 102 ug/L Fe..

F. Laboryrorv Congol Sampie(s):

All acceprance criteria were mel

G. ICP Serial Dilution:

Not Required.
H. QOther:
None
IV.  Documentation Exceptions:

None

V. I certify that this dara package is in compliance with the terms and conditions agreed to by the
client and CH2M HILL, both technicaty and for completeness, except for the conditions detailed
above. Release of the data contained in this hardcopy data package has been authorized by the
Laboratory Manager or his designes, as verified by the following signamure.

Prepared by:

Reviewed by:
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CH2M HILL
2300 NW Wainyt Bivg,
Carvalis. OR
97330-3538
_ ‘ Maling aodress:
CH2Z2MHILL PO. Sox a2
i Convatis. CR
$7338-0428
Tol SA1.752 4771
Fax 561.7%2 8275

May 7.1997
City of McAllen
138067.A0.ZZ

RE: Analytical Dama for City of McAllen
CVO Laboratory Reference No. 5261
Jii Geisbush/PHX

On May 6, 1997, the CH2ZM HILL Corvallis Applied Sciences Laboratory received one
sample With a request for analysis of selected parameters.

The analytical results and associated quality control data are enclosed. Any unusud
difficulties encountered during the analysis of your samples are discussed in the case
narrative.

Under CH2M HILL policy, your samples will be stored for 30 days after reporting. If you
have not given gs prior insoructions for disposal we will contact you if any samples require
disposal as hazardous waste.

The CH2M HILL Applied Sciences Laboratory appreciates your business and looks forward
to serving your andytica needs again If you should have any questions concerning the
data, or if yon need additional information, please call Ms. Kathy McKinley a (541) 758-
0235, extenson 3120.

Sincerely,
Kelly Ensor
Senior Administrative Assistant
Enclosures
Appled Scidncas Loborgtory - 2300 NW Waihut Bivd., Corvelliis, OR 97330-3538 541 7524271
Corvalis Office . P. O, Box 428. Corvallis. OR §7339-0428 Fox No. 841 7520276
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CLIENT SAMPLE CROSS-REFERENCE

CH2M HILL Applied Science Laboratory Reference No. 5261

CVO Sample ID Client Sample ID Date Collected Time Collected

526101 FEEDWATER 05/05/1997 8:20
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CASE NARRATIVE
GENERAL CHEMISTRY

Lab Reference No.: 5261
Client/Project: City of McAllen

L Hoiding Time:
Holding time for pH Was exceeded when sample was received in the Lab.

L Digestion Exceptions:

None
. Apalysis:

A - .
All acceptance Cllt€flawere met.

B. Blanks:

All acc-eptance criteria were met.
c . Mﬂ%&m%&ejﬁmnl&(ﬂ
Not applicaple for Alkalinity. Reagents were not availabie for spiking Silica.

Duplicate Sample(s):
All acceptance Criteria were met.

E. Lab Contro] Sample(s):
All acceptance Criteria were mer

i ﬁ%]t%i)p]jcable.

IV.  Documentation Exceptions:

None.

V. I cenify that this data package is in compliance with the terms and conditions 2greed to by the
client and CH2M HILL, both technically and for completeness, except for the conditions derailed
gbove, Release of the data contained in this hardcopy data package has been anthorized by the
Laboratory Manager or his designes, as verified by the following signamre.

Prepared by:ﬂf’pﬁu %,n Neoe
Reviewed by: %&%&
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CASE NARRATIVE
METALS

Lab Reference No.. 3261
Client/Project: City of McAllen

l. Holding lime
All acceptance Cllterla were met.

I Digestion Exceptions;
None

1. Analysis:

A.  Calibmtion
All acceprance criteria were met.

B. Blanks
An acceptance criteria were mer

C. ICP Interference Check Sampie:
An acceptance criteria were met.

D.  Spike Sample(sy

Al acceptance criteria were meL

E. Duplicate Sample(s):
Duplicate criteria (+/- 20 RPD) were not met for Iron (929 RPD). As repored. the
sample contained 37.3 ug/L. Fe, while the sample duplicate contained 102 pg/L Fe.

F. Laborzatorv Control Sampie(s):

All acceprance criteria were metL

G. ICP Serid Dilution:
Not Requited

H. Other:
None

N. lN)bcumanatiog Exceptions:
one

V. | cenify that this data package is in compliance with the terms and conditions agreed to by the
client and CH2M HILL. both technically and for completeness, except for the conditions detailed

above. Release of the data contained in this hardcopy data package has been authorized by the
Laboratory Manager or his designee, as verified by the following signanre.

Prepared by: //'m Mﬂl

Reviewed by:

-
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e
Corvallis Applied Sciences Laboratory
Project Name: McAllen Pilot Study Date Rec'd: 5/8/87
Project Manager: Jim Lozier/PHX lab ID: 526101
Sampled By: R. Villzreal Report Revision No.: 0
Client Sample ID: Feedwater Reported By: G. Collins
Sampling Date: 5/5/87 Reviewed BY: | gelperhme—
Sampling lime: 8:20 Lg
Type: Grab
Matrix: water
Basis: As Received

Reporting Sample Date
Anaiyte Limit Result  Qualifier Units Method Analyzed
Chemistry
Alkalinity 0.5 130 mg/L EPA 3101  §/@a7
pH 7.1 mylL  SM 2340B 5697
Reactive Silica 0.4 20.0 mglL  SM4500Si-D  5/6/97
Metals
Alurmirmm, 1ICP 42.1 42.1 U g/l EPA 200.7 56’97
Calcium, ICP 49.1 111.000 pgl. EPA 2007  5/&/97
iron, ICP 17.6 37.3 po/l EPA 2007 56797

]

U=Not detected at specified reporting fimits _|
L LSSt Lol Rl - _
Apoiied Sciences Loboratorns - 2300 NW Walnut Bivd.. Corvallis, OR 97330-3538 (EA]) 7524271
Corvatiis Cffice P.O. Box 428. Corvglfs, OR 9733¢-0428 Feoc No.(541) 752-0276
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MONTHLY BILLING SUMMARY

Applied Sciences Laboratory
CH2MHILL Corvallis, Oregon
- 2300 NW Wainuz B, . OR 97330-3538
. P.0. Box 428, Corvalis, OR 97239.0428
541 7524271
Fix 541 752-0276
City Of McAilen
Project Manager: Jim GeisbushyPHX
Page 1 of 1
Customer Number CH2M Hill Rep. Billing Period Reference  No.
138067.A02Z Helen VanNice 5/14/97 6261
(ol Descoon ———[Tecs Dae] CSice |
1 Aluminum by ICP. 5/6/97 . $10.00
1 Alkalinity 5/6/97 . $20.00
1 Calcium by ICP. 5/6/57 . $10.00
1 Iron by ICP. 5/6/97 $10.00 $10.00
1 Silica-Reactive 5/6/97 $25.00 $25.00
1 pH 5/6/97 $10.00 $10.00]
(THIS IS NOT A BILL-DO~ NOT SUBMIT PAYMENT)  TOTAL "AMOUNT: $85.00

discrepancies.

Our records indicate that the above tests were requested during the current
billing period. Please naotify the laboratory fisted above i there are any

= PROJECT COPY =
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2300 NW Wainut Bive
Corvaliic. OR
§7330-1538

’ CH2MIHILL ks agaess:
-

P.Q. Box 428
Corvatlis, OR
§7339-0428

Tal 541.TSL4TM
Fax 541.752.0976

577197

City of McAllen

Subject: Acknowledgment of sample set 5261.

Dear Jim Geisbush/PHX:

This letter ism acknowledge the receipt of your sample set on 5/6/97. It has been
assigned laboramry number 5261. Pleaserefer m the laboramry number if you need m
inquire about this sampleset. | have attached a copy of the chain of custody form m
provide additiona information.

There were no problems noted with the receipt of your samples.

If you need assistance, please feel free m call 541/758-0235 extension 3 117.

Sincerely,
CH2M HILL

\bin luaiéﬁcé_
Jerri Mattick
Atachment

AFT-233



¥ee-ddV

CH2MHITT Analytical Services

CHAIN OF CUSTODY RECORD

AND AGREEMENT TO PERFORM SERVICES

CILMG 2687 Faldiang Drive
AL 3118-1022 Mdng.mum-mn 60 Bathurat, Uinit 12
(A0 2111460 FAX (304) 2713428 (918} 2445227 FAX (D18)244-4108 (618) 747-2676 FAK |

u)

LAD £090 Caldipiiar Road CILKW Canviro

Labocator!

(541) 752-4271 FAX {541} 7520278
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CH2M HILL

2300 NW Wasnt Eiva,
Corvallis, OR
97330-3538

’ CH2MHILL Mg gosress:
>

P.C. Box 428
Carvalie, OR
973390428

Teol 541 7524771
Fax 541 7520778

05/05/97

City of McAllen

Subject Acknowledgment of sample set 5244.

Dear Jim Geisbush/PHX:

This lerter iSto acknowledge the receipt of your sample set on 5/2/97. It has been
assigned laboratory number 5244. Please refer m the laboratory number if you need to
inquire about this sample set. | have artached a copy of the chain of custody form to
provide additional informaton.

There were no problems noted with the receipt of your samples.

If you need assistance, please feel free to call 541/758-0235 extenson 3117.

Sincerely,
CHZM HILL

\vb’lf:‘ }L@%{ZL&_
Jerri Manid;

Anachmcnt
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CH2M HILL
2300 NW Wainut Eiva.

) Can_alﬁs. OR
’ 97330-3538
CH2MHILL g s
’ P.O. Box 428
Corvaliis, OR
97339-0428
Tl 541. 752,421
Fax 541.752.0276
April 30, 1997
City of McAllen
138067.A0.ZZ

RE: Andyticd Daafor City of McAllen
' CVO Laboratory Reference No. 5213

Jii Geisbusi/PHX

On April 25, 1997, the CH2M HILL Corvallis Applied Sciences L aboratory received two
samples with arequest for anadlysis of selected parameters.

The analytical results and associated qudity control dataare enclosed. Any unusual
difficulties encountered during the analysis of your samples are discussed in the case
narrative.

under CH2M HILL policy, your samples will be stored for 30 days after reporting. If you
have not given us prior instructions for disposa, we will contact you if my samples require
disposal as hazardous waste.

The CH2M HILL Applied Sciences Laboratory appreciates your business and looks forward
to serving your analytical needs again |f you should have any questions concerning the
dara, or if you need additiona information, please cal Ms. Kathy McKinley a (541) 7%
0235, extension 3120.

Sincerely,

Kely Ensor
Senior Adminisratve AsSdant

Enclosures

Appliad Sciencas Lgboratory, . 2300 NW Wainut Blvd.. Corvallis, OR 97330-3538 54) 752-4271
Corvalis Office P. ©. Box 428. Corvolis. OR 97338-0428 Fax No. 541 752-0274
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CLIENT SAMPLE CROSS-REFERENCE °
CH2M HILL Applied Science Laboratory Reference No. 5213

CVO Sample 1D Client Sample TD Date_Collected Time Collected

521301 Memcor Filtate 04/24/1997
521302 Zeeweed Permeate 04/24/1997
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CASE NARRATIVE
GENERAL CHEMISTRY

Client/Project: City of Mcallen

L Holdin e:
All acceptance criteria were metL
18 Di cepd
None
m. Analysis:
A. Calibration:
All acceptance criteria were metL.
B. Blanks:
All acceptance criteria were metL
c Marrix Spike Sample(s):
All acceptance criteria were mer
D. Duplicate Sample(s):
All acceptance criteria were met
E. ) ie
All acceptance ctiteria were mer
E.

ﬁ%;pﬁcable.

Iv. Documentation Exceptions:

Nane,

Lab Reference No.: 3213

V. Icenify that this data package is in compliance with the terms and conditions agreed 1o by the
client and CH2M HILL, both technically and for completeness, except for the conditions detafled
above. Release of the data contained in this hardcopy dara package has been mithorized by the
Laboratory Manager or his designes, as verified by the following signature.

Prepared by: ./%f‘f?&/ /)M/_/’[{w DATE: #’24’7?
Reviewed by: ?\_é»&/a/ﬁéﬁ ez DaTE: “2s /4'7
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Corvallis Applied Sciences Laboratory

Project Name: City of McAllen
Project Manager: Joelbarra Jr.
Sampled By: E. Perez
Sampling Date: 4/24/57
Sampling lime: Nat provided

Lab Information
Laboratory ID: ICRORQD1
Date Rec'd: 4/25/97
Analytical Method: SMS5310.D
Date Analyzed: 4/28/97
Report Revision No.: 0

Apphed Scancss Lm::orarary )
Corvolis Office .

Type: Grab Reported By: G, Colling
Matrix: Water Reviewed By:
Basis: As received Units: mg/L
Lab Reporting TOC Water Percent
Client Sample ID Sample iD  pH Limit Replicate 1 Replicate 2 Average RPD
Memcor Filtrate 521301 <2 0.50 7.6 7.6 76 0.0
Zeeweed Permeate 521302 <2 0.50 7.4 7.4 7.4 0.0

U=Not detected at w ed detection limits

| 2300 NW Wainut Bhvd.. Corvallis. OR 97330-3538
P.O. Box 428, Corvalfs, OR 973350428

(541) 7524271
Foox No.(541) 752-0276
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Corvallis Applied Sciences Laboratory

Client_Information

Lab Information
Project Name: City of McAllen Labaratoty ID: {CROR001
Project Manager- Joe {barra Jr. Date R&d: 4/25/97
sampled By: E. Peraz Anaiytical Method: EPA 1'10.2
Sampling Date: 4/24/97 Date Analyzed: #2597
Sampling Time: Not pravided Report Revision No.: 0 .
Type: Grab Reported By: H. Van Nice
Matrix: water Reviewed By: i}vvue_
Basis: Asreceived
l Lab Reporting Color (ALPHA) Apparent
Client Sample_[D Sample D Limit Result Units
Memcor Filtrate 521301 5 Coior Units
Zeeweed Permeate 521302 I Color Unik
U=Not detected at ﬁ ed detection imits
Agpilied Sciences Laboratory - 2300 NW Walrut Bivd., Corvalis, OR 973303538 (541) 752-4271
Corvolis Office ’ P.C. Box 428, Corvatls, OR 973390428 Fax No.(541) 752-0276
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MONTHLY BILLING SUMMARY

Applied Sciences Laboratory
CH2MHILL Corvallis, Oregon

* 2300 NW Wainut Bivd, Corvalle, OR 57330-35738
b - Po Box 428, Corvallis, OR 97239-0428
5471 752-4271
Fax 541 7820276
city of McAllen
Project Manager: Jim Geisbust/PHX Invoice Date 04/25/97
invoice No. A47-0754
Page ‘'l of 1
Customer  Number CH2M Hill Rep. Billing Period Referencece No.
138067 A0.Z Helen VanNice 5114/97 5213

Description

HEEPE: l Unit Cost ]

Color (ALPHA) Apparent 4/25197 $40.00
Total Organic Cart-on 4/25/97 $80.00
(THIS IS NOT A BILL -DO NOT SUBMIT PAYMENT) TOTAL AMOUNT: $120.00

Our records indicate that the above tests were reguested during me current
billing pericd. Please notify the taboratory jisted above if there are any

discrepancies.

= PROJECT COPY =
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MONTHLY BILLING SUMMARY

Applied Sciences Laboratory
CH2Z2MMHILL Corvallis, Oregon
2300 NW Wainut Bvd, Corvallis. OR  97330-3538
- 7.0, Bax 428, Corvalis, OR §7335-0428
541 7524271
Fax 541 7520275
City of McAllen
Project Manager: Jim Geisbush/PHX Invoice Date (4/21/97
Invoice No. AS7-0710
Page 1 of 1
Customer Number CH2M Hill Rep. Billing Period Reference No.
138067 A0ZZ Ginger Collins 5/14/97 5182
tv_ ____Descroien Trars, Daiz I@m
Color (ALPHA) Apparent $50.00
Tatal Organic Carbon anwe7 $120.00
TOTAL AMOUNT: $180.00

(THIS IS NOT A BILL — DO NOT SUBMIT PAYMENT)

Our records indicate that the above tests were requested during the current
billing period. Please notify the [aboratory listed above if there are any

discrepancies.

-~ PROJECT COPY =

APP-244



CH2M HILL,

2300 NW Wainu 8hva.
Conallis. OR
§7330-3538

. CH2MHILL Maling dacess:
’ B0, Box 428
Corvasis. OR
97335-0428
Tel 581.752.42T1
Fax 541.752.0276

April 30.1997
City of McAllen
133067.A0.ZZ

RE:  Analytcal Data for City of McAllen
CVO Laboratory Reference No. 5182
11 Geisbush/PHX
On April 18, 1997, the CH2M HILL Corvallis Applied Sciences Laboratory received three
samples with arequest for anayss of selected parameters.

The analytcal results and associated quality control data are enclosed Any unusuat
difficulties encountered during the analysis of your samples are discussed in the case
narmrative.

Under CH2M HILL policy; your samples will be stored for 30 days after reporting. If you

have not given us prior instructions for disposal, we will contact you if any samples require
disposal as hazardous waste.

The CH2ZM HILL Applied Sciences Laboratory appreciates your business and looks forward
to serving yeur analytcal needs again. |f you should have any questions conceming the
data, or if you need additonal information, please cal Ms. Kathy McKinley at (541) 758-
0235, extenson 3120.

Sincerely,

Kely Ensor
Senior Administrative Assstant

Enclosures

Appliad Scismces Laboratery T+ 2300 NW Walnut Bivd.. Corvallis, OR 97330-3538 547 7524271
Corvaiiis Office N P ©. Box 428. Corvaliis. OR 97339-0428 Fax No. 541 7520276
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CLIENTSAMPLE CROSS-REFERENCE .

CH2M HILL Applied Scence Laboratory Reference No. 5182

cvo Sample ID Client Sample ID Date Collected Time Collected
518201 Feed Water 04/17/1997 11:00
518202 Memcor Flrate 04/17/1997 11:00
518203 Zeeweed Permeate 04/17/1997 11:00
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CASE NARRATIVE
GENERAL CHEMISTRY

Lab Reference No.. 5182
Client/Project: City of McAllen

l. Holding Time:
All acceptance criteria were met

Il Digestion Exceptions:
None

OI.  Analysis:

A Calibration:
All acceptance criteria were met.

B.  Blanks:

All acceptance Criteria were met.

C Matrix Spike 3ample(s):
All acceptance Criteria were meL

D. Duplicate Sample(s):
All acceptance Criteria were met.

E. Lab Contrgl Sample{s:
ATl acceptance Criteria were met

F. Other:
Not appiicable.

Iv. Docimentarion Exceptions:
None.

V. 1 certify that this data package is in compliance with the terms and conditions agreed to by the
client and CH2?M HILL, both technically and for completeness, except for the conditions detailed
above, Release of the data contained in this hardcopy datz package has been anthorized by the
Laboratory Manager or his designee, as verified by the following signarure.

Prepared by: '%44’@1/ 4)‘/{5&4_ DATE: ‘/. 95— G2

Reviewed by:@Ej Jan le<z  patE: /25 /77
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Corvailis Applied Sciences Lab

- 2D Inf T
Project Name: Cii of McAllen Laboratery ID: ICROR001
Project Manager Joe lbarma Jr. Date Rec'd: 4/18/97
Sampled By: R. Villanal Analytical Method: SM5310.0
Sampling Date: 4/17/97 Date Analyzed: 4/28/97
Sampling lime: 11:00 Report Revision No.: 0
Type: Grab Reported By: G Collins
Matrix: water Reviewed By: ‘L)
Basis: As recaived units: mg/L
Lab Reporting TOC Water Percent
Client Sample ID Sample ID pH Limit Replicate 1  Replicate 2 Average RFD
Feed water 518201 <2 .0.50 8.1 8.3 8.2 24
Memcor Filtrate 518202 Q2 0.50 7.8 78 78 0.0
Zeeweed Permeate 518203 <2 0.50 7.7 76 77 13

U=Not detected at specified detection Pmik II

Appiied Sciences Laboratory - 7 2300 NW Wainut Biva.. Corvolls, OR 97330-3538 (841) 752-4277
Corvallis Office ) P.O. Box 428, Corvollls. OR 973390428 Eax No.{841) 7520274
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“Corvailis Applied Sciences Lr

Project Name: City of McAllen
Project Manager: Joe barra Jr.
sampled By: R. Villanal -
Sampling Date: 4/17/97
Sampiing Time: 11 .00
Type: (Grab
Matrix: water
Basis: As received

L —
Laboratory ID: ICR(OR001

Date Rec'd: 4/18/97
Analytical Method: EPA 1103

Date Analyzed: 4/18/97

Report Revision No.: 0
Reported By: H. Van Nice
Reviewed By: ?frn-—L

L U=Not detected.at specified detection limits

Lab Reporting Color (ALPHA) Apparent
Client _Sample ID Sample_ID Limit Result Units
Feed water 518201 25 color Unik
Memcor Fiitrate 518202 0 Color Units
Zeeweed Permeate 513203 0 Color Unik

-

Applied Sciences Laboratory .
Caorvaflis Office

2300 NW Wainut Bivd., Corvallis, OR 973X.3538
P.O. Bex 428, Corvatfis. OR 973394428
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CH2M HILL

Z300rNW Watnut Bive

- ' CH2MHILL s7330-3538
-

RO, Box 428
Ccirf-r:-t;'ag < GR
7 Veary Corvallis,
N
97333-0428
Ted 541.752.4TH
Fax 54175200276

04/21/97 o S
City of McAlien

Subject: Acknowledgment of sample set 5182

Dear Jim Geisbush/PHX. ‘

This {enter iSto acknowledgetie recelpt of yéur sample st on 4/18/97. It hasbeen
assigned laboratory number 5182 Please refer to the laboratory number if you need to

inquire about thissampleser | have attached a copy of the chain of custody form to
provide additional information.

There were no problems noted with the receipt of your samples
If you need assistance, please. feel free to call 541/758-0235 extenson 3 117.

Sincerely,
CH2M HILL

\l;/"l/' |’ M&’/_ﬁ‘((_f&_
Jemri Ma:ﬁclc'

Atmchment
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April 30, 1997
City of McAllen
138067.A0.ZZ

RE:  Andyticd Daafor City of McAllen
CVO Laboratory Reference No. 5182

Jm Geisbush/PHX

On April 18, 1997, the CH2M HILL Corvallis Applied Sciences Laboratory received three
samples with a request for analysis of selected parameters.

The andyticd results and associated quality control data are enclosed. Any unusud
difficulties encountered during the andysis of your samples are discussed in the case
narrative.

Under CH2M HILL policy, your samples will be stored for 30 days after reporting. If you
have not given us prior ingructions for digposd, we will contact you if any samples require
disposal as hazardous waste.

The CH2M HILL Applied Sciences Laboratory appreciates your business and looks forward
to serving your analytical needs again. If you should have amy questions concerning the data,

or if you need additional information, please call Ms. Kathy McKinley a (541) 7584235,
extenson 3 120.

Sincerely,

Kelly Ensor
Senior Administrative Assstant

Enclosures

" Applied Sciences . . 2300 NW Wainut Bivd., Corvatlis, OR 97330-3538 547 752-4271

Laboratory P. ©. Box 428. Corvatis, OR 97339-0428 Fex No. 541 752.0276
Corvaiiis Office
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CLIENT SAMPLE CROSS-REFERENCE

CH2M HILL Applied Science Laboratory Reference No. 5182

CV0 Sample Client Sampie ID Date collected Time Collected
5182.01 Feed Water 04/17/1997 11:00
518202 Memcor Filtrate 04/17/1997 11:00
5 18203 Zesweed Parmeate 04/17/1997 11:00
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CASE NARRATIVE
GENERAL CHEMISTRY

Lab Reference No.: 5182
Client/Project: City of McAllen

L Holding Time:

All acceptance criteria were met.

1. Digestion _ Exceptions:

None
mi. Analysis:
A Calibration:
All acceptance criteria were met

All acceptance criteria were met.

An acceptance criteria Were met.

D. Duplicate Sample{s):

All acceptance Criteria were met

E Lab Control Sample(s):
All acceprance Criteria were met,

Other:
Not applicable.
IV.  Documentation Exceptions:

None.

V. I certify that this data package is in compliance with the terms and conditions agreed to by the
- client and CH2M HILL, both technically and for completeness, except for the conditions detailed
above, Release of the data contained in this hardcopy data package has been anthorized by the
Laboratory Manager or his designee, as verified by the following signature.

Prepared by: - DATE:

Reviewed by: DATE:
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Corvallis Applied Sciences Laboratory

Climmt Inie—
Project Name: City of McAllen
Project Manager: Joe |barra Jr.
Sampled By: R. Villanal
sampling Date: 4M7/97
Sampling Time: 11:00
Type: Grab
Matrixx Water
Basis: As received

Lab Infee—
Laboratory ID: ICROR001

Date Rec'd: 4/18/97
Analytical Method: EPA 1'10.2

Date Analyzed: 4/18/97

Report Revision No.: 0
Reported By: H. Van Nice
Reviewed By

Lab Reporting color (ALPHA) Apparent
Client Sample ID Sample 1D limit Result Units
Feed water 518201 25 “ " Color Units
Memcor Filtrate 518202 0 Color Units
Zeeweed Permeate 518203 0 Color Units
d U=Not detected at @ ed detection imits |
Applied Sciences Laberatary - - 2300 NW Winut Bhva. Corvafis OR 97330-3538 (341) 7524271
Corvatlis Office P.O. Box 428, Corvalis OR 97339-0428 Fax No.(54T1) 752-0276
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- Corvalis. OR
. CH2Z2MHILL s7a%0-3538
-

Cu’r‘i)_fm;:g - . oR
‘/ arr

4/28/97

City of McAllen

Subject: Acknowledgment of sample set 5213.

Dear Jii Geisbush/PHX:
AR § t

This letter is to acknowledge the receipt of your sample set on 4/25/97. It has been

assigned laboratory number 5213. Please refer to the laboratory number if you need to

inquire about this sample set. | have attached a copy of the chain of custody form to

provide additional information.

There were no problems noted with the receipt of your samples.

If you need assistance, please feel free to call 541/758-0235extension  3117.

Sincerely,
CHZM HILL

w'l"' |‘ I,UQ(_‘(:{L[LL

Jerri Mamick

Armachment
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April 30, 1997
City of McAllen
138067.A0ZZ

RE: Anayticd Datafor City of McAllen
CVO Laboratory Reference No. 5213

Jim GeisbustyPHX

On April 251997, tbe CH2M HILL Corvallis Applied Sciences Laboratory received two
samples with a request for analysis of selected parameters.

The andyticd results and associated quality control data are enclosed. Any unnsual
difficulties encountered during the andysis of your sampies are discussed in the case
narrative.

Under CH2M HILL policy, your samples will be stored for 30 days after reporting. If you
have not given us prior mstructions for disposa, we will contact you if any samples require
disposal as hazardous waste.

The CH2M HILL Applied Sciences Laboratory appreciates your business and looks forward
to serving your anaytical needsagain. |f you should have any questions concéming the data,
or if you need additional information, please cal Ms. Kathy McKinley at (541) 758-0235,
extenson  3120.

Sincerely,

Kely Ensor
Senior Administrative Assistant

Enclosures

Applied Sciences ., 2300 NW wainut Bivd., Corvafiis, OR 97330-3538 5471 782-4271
Laborgtory P. ©. Box 428, Corvatiis, OR 9723¢-0428 Feoe No. 541 752-0276
Corvoiiis Office
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CLIENT SAMPLE CROSS-REFERENCE

CH2M HILL Applied Science Laboratory Reference No. 5213

CVO Sampie [D Client Sample ID Date Collected Time Collected
521301 Memcor Filtrate 04/24/1997
521302 Zeeweed Permeate 04/24/1997
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CASE NARRATIVE
GENERAL-Y

Lab Reference Ne.: 5213
Client/Project: City of McAllen
L Hoiding Time:

All acceptance criteria were met

118 Digestion Exceptions:
None

M. Anpalysis
A. Calibration:

All acceptance critéria were met

B. Blanks:

All acceptance criteria were met.

C.  Mamix Spike Sample(s):

All acceptance criteria were met
D. icate :
All acceptance criteria were met.

f-, Lab Control Sample(s):

Al acceptance criteria were met.

F. Other:
Not applicable.

IV.  Documentation Exceptions:
None.

V. 1certify that this data package is in compliance with the terms and conditions agreed to by the
client and CH2M HILL, both technically and for completeness, except for the conditions detailed
above.: Release of the data contained in this hardcopy data package has been authorized by the
Laboratory Manager or his designes, as verified by the following signamre.

Prepared by: DATE:

Reviewed  by: DATE:
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Corvallis Applied Sciences Laboratory

v
Project Name: Cii of McAllen Laboratory ID: ICROROOA
Project Manager Joe lbarma Jr. Date Rec'd: 4/25/97
sampled By: E. Perez Analytical Method: EPA 110.2
Sampling Date: 4/24/97 Date Analyzed: 4/25/57
Sampling lime: Not provided Report Revision No.: 0
Type: Grab Reported By: H. Van Nice
Matrixc water Reviewed By:
Basis As received
H
Lab Reporting Color (ALPHA) Apparent
LClient Sample ID Sample ID Limit Resuit Units
Mermcor Filtrate 521301 5 Color units
Zeeweed Permeate 521302 7 Color units

Appilied Sciences Lanoratory, T 2300 NW Wainut Bivd. Corvoflis OR 97336-3538 (841) 7524271
Corvedlis Office P.O. Box 428. Corvolis OR 97339-0428 Fax No.(541) 7820276
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Appendix D. MF System
Cleaning Procedures




B2 oW N

10.

11.

ZeeWeed Cleaning Procedures (Prior to Phase Il Operations)
A water flux was performed membranes.
The ZeeWeed process tank was flushed three times with plant service water.
A clean water flux was performed on the membranes.

The process tank was emptied and the clean-in-place tank (CIP) was filled with a 200
ppm sodium hypochlorite (NaOCI) solution which was then backwashed through the

membranes. This was repeated twice.

The process tank was filled with plant service water and a clean water flux was
performed on the membranes.

Step 4 (empty tank cleaningwith sodium hypochlorite) was repeated
A clean water flux was performed on the membranes.

The process tank was filled with plant service water and sodium hypochlorite to yield! a
200 ppm solution, and the membranes were allowed to soak overnight with the sprayer
pump on and the blower on at § SCFM.

The process tank was flushed with plant service water.

The process tank was filled with plant service water and a clean water flux was
performed on the membranes.

A bubble test was performed on the system

PHX/APPYD.DOC
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ZeeWeed/ZenoGem System Cleaning and Decommissioning Procedures
. A water flux was performed with the modules in standard operating conditions.

2. The process tank was emptied and the clean-in-place tank (UP) was filled with a 200
ppm sodium hypochlorite solution made from clean tap water and the membrane was
back pulsed with the solution until the membranes were fully wetted outside the lumen.
The solution was allowed to so* on the surface of the lumen for 20 minutes.

3. Step 2 was repeated.

4. A clean water flux was performed.

5. The sodium hypochlorite solution was carefully and completely washed out of the CIP
tank with clean tap water.

6. A solution of MC-1 was added to the CIP tank to produce a pH of 2 and the membranes
were backpulsed with the solution as inStep 3.

1. A clean water flux was performed.

a. After the cleaning tests were done, a Zenon representative was contacted to discuss the
cleaning results.

9. The membranes were preserved with a 60% by volume glycerin solution containing
05% by weight of sodium metabisulfite provided by Zenon. The solution was placed in
the CTP tank and the membranes were backwashed with the solution until the
membranes were fully wetted on the outside of the lumen.

10. The system was preserved with the 60% glycerin solution

11. The unit was re-created and shipped back to Zenon.

PHX/APPXD.00C
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Memcor MF System Final Cleaning and Decommissioning Procedures

. The membranes were cleaned using a 2% citiric acid soludtion, followed by a 2%
mixture of Memclean EXA. This is the same procedure as for all of the other cleanings

during the study.

The system was operated for 5 minutes in the service mode using a 1% Memclean EXA
solution.

The sytem was complety drained using the drain down cycle and the strainer was
cleaned to remove loose particles and replaced.

. the exterioor of the unit was cleaned with a mild soapy solution.

5. The MF unit was place in the original crate for return to the manufacturer along with
the Material Safety Data Sheet and the CMF Return Check List.

. All additioanl equipment associated with the system was cleaned and packed in its
orignal crates for shipment

Move the following to the appendix

PHY/APPXD.HOC
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