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ANNOTATED BIBLIOGRAPHY
 

Sturchio, N. C., Böhlke, J. K., Beloso, A. D. Jr., Heraty, L. J., and Hatzinger, P. B. Oxygen 

and Chlorine Isotopic Fractionation during Perchlorate Biodegradation: Laboratory Results 

and Implications for Forensics and Natural Attenuation Studies. Environmental Science and 

Technology. Web published February 2, 2007. 

Major Findings: The purpose of this paper was to determine the kinetic isotopic fractionations of 

O and Cl during perchlorate biodegradation as a function of temperature and bacterial species. 

Using a laboratory experiment that tested the isotopic fractionations of O and Cl undergoing 

biodegradation at varying temperatures and affected by different species of bacteria, Sturchio et 

al., found that the fractionation factor ratio of ∈
18

O/∈
37

Cl barely changed. They found that the 

ratio was ∈
18

O/∈
37

Cl = 2.50 +/- 0.04. This finding can be used for determining perchlorate 

biodegradation in ground water, and to estimate perchlorate concentrations of δ
18

O and δ
37

Cl as 

perchlorate experiences biodegradation. The relationship is shown in the following figure: 

Ratio of ∈∈∈∈
18O/∈∈∈∈

37Cl independent of temperature and bacterial strain (Sturchio et al., 2007) 

GEOSCIENCE Support Services, Inc. City of Pasadena Water and Power 
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This research also distinguished the isotopic signatures of natural and synthetic perchlorate and 

how those signatures change during biodegradation. This is shown in the following figure: 

Isotopic shift of synthetic and natural perchlorate undergoing biodegradation (Sturchio et al., 2007) 

Application to the present study: The present study relied heavily on this research for calculating 

the isotopic shift of perchlorate as well as defining the isotopic signatures of natural, synthetic, 

and mixed-source perchlorate samples. 

Hatzinger, P. B., Böhlke, J. K., Sturchio, N. C., Gu, B., Heraty, L.J. and Borden, R.C. 

Fractionation of stable isotopes in perchlorate and nitrate during in situ biodegradation in a 

sandy aquifer. Environmental Chemistry, 6; 44-52, 2009. 

Major Findings: In field experiment, Böhlke et al., observed an in situ fractionation ratio 

∈
18

O/∈
37

Cl of 2.6, which is very similar to the fraction ratio (2.5) observed in laboratory 

experiments using pure cultures (Sturchio et al., 2007). However, the difference between the 

magnitudes of the individual apparent in situ isotope fractionation effects for perchlorate were 

appreciably smaller that in laboratory experiments. These results confirm that the isotope 

fractionation factor ratios found in homogeneous laboratory experiments can be used to confirm 

the occurrence of biodegradation, but that the extent of biodegradation can not be estimated. 

GEOSCIENCE Support Services, Inc. City of Pasadena Water and Power 
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Specifically this paper presents ∈
18

O and ∈
37

Cl values that are more conservative than those 

found in laboratory studies such as Sturchio et al. (2007). 

Application to the present study: This research documented that the fractionation ratio of 

∈
18

O/∈
37

Cl was very similar in the natural environment as in laboratory experiments. We relied 

on the ∈
18

O and ∈
37

Cl values presented in this paper to calculate the rate of biodegradation of 

perchlorate in a heterogeneous groundwater environment. It was assumed that the rate of 

biodegradation presented in this paper represent a conservative estimate of the rate at which JPL-

attributed perchlorate biodegrades. 

Coleman, M. L., Magali, A., Chaudhuri, S., and Coates, J. D. Microbial Isotopic 

Fractionation of Perchlorate Chlorine. Applied and Environmental Microbiology. August, 

2003. 

Major Findings: Coleman et al, demonstrate that microbial reduction of perchlorate decreases 

the original concentration of the chlorine stable isotope composition by -15 ‰. In a laboratory 

experiment, perchlorate was found to biodegrade by the bacteria D. suillum to innocuous 

chloride given acetate as an electron donor, in the presence of molybdate. The bacteria 

preferentially consumed oxygen or nitrate to perchlorate when available. This study also found 

that biodegradation of perchlorate occurred in a matter of hours under ideal conditions. The 

following figure shows how the concentration of chloride increased as the concentration of 

perchlorate decreased when biodegradation was occurring. 

GEOSCIENCE Support Services, Inc. City of Pasadena Water and Power 
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Perchlorate and chloride concentration as biodegration of perchlorate occurs (Coleman et al., 2003) 

Application to the present study: This research was the first study to demonstrate microbial 

fractionation of the chlorine-stable isotopes of perchlorate. By identifying the conditions that 

affect the biodegradation process (i.e. presence of an electron donor, nitrate, oxygen, molybdate 

etc.) the present study was able to examine the possibility that biodegradation has occurred. 

Coates, J. D., and Achenbach, L. A. Microbial Perchlorate Reduction: Rocket-Fuelled 

Metabolism. Nature Reviews, V. 2, July, 2004. 

Major Findings: This review paper summarizes the state of research related to the 

biodegradation of perchlorate. It identifies sources of both natural and synthetic perchlorate, and 

the bacterial species that have been found to reduce perchlorate. This paper also explains the 

parameters that control perchlorate reduction and introduces stable isotope analysis as a method 

of monitoring biodegradation processes. 

Application to the present study: While serving as a general overview of perchlorate 

biodegradation, this review paper is of particular importance to the present study because it 

draws attention to the difficulties of monitoring biodegradation in the natural environment due to 

the complexities of environmental samples. It states that samples from the natural environment 

can be altered by abiotic factors such as adsorption, dilution, or chemical reactivity. It also notes 

GEOSCIENCE Support Services, Inc. City of Pasadena Water and Power 
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that there can be a fractionation effect on 
37

Cl caused by aqueous diffusion of dissolved chloride 

in marine pore waters in low-permeability rocks. 

Böhlke, J. K., Sturchio, N. C., Gu, B., Horita, J., Brown, G. M., Jackson, W. A., Batista, J., 

and Hatzinger, P. B. Perchlorate Isotope Forensics. Analytical Chemistry. 77; 7838-7842, 

2005. 

Major Findings: Böhlke et al., distinguish between the isotopic signature of natural and 

37 35 18 17 16
synthetic perchlorate sources by testing Cl/ Cl and O/ O/ O isotopes from known sources 

of perchlorate. The following figure designates regions of synthetic and natural perchlorate on a 

plot of δ
37

Cl and δ
18

O. The best-known natural perchlorate source is associated with nitrate ore 

deposits in the Atacama Desert of Chile. 

Regions of synthetic and natural perchlorate. Note: the x-axis shows δδδδ
18O ‰ (Böhlke et al., 2005) 

Application to the present study: It was essential to establish whether the ground water samples 

in the present study were of synthetic or natural origin, or a mixture of the two. Böhlke et al., 

give the range of δ
37

Cl and δ
18

O concentration of both natural and synthetic samples. 

GEOSCIENCE Support Services, Inc. City of Pasadena Water and Power 
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Sturchio, N. C., Böhlke, J. K., Bauhua, G., Horita, J., Brown, G. M., Beloso, Patterson, L. J., 

Hatzinger, P. B., Jackson, A. J., and Batista, J., Stable Isotope Composition of Chlorine and 

Oxygen in Synthetic and Natural Perchlorate. Perchlorate: Environmental Occurrence, 

Interactions and Treatment, Gu, B. and J.D. Coates, eds. 2006. 

Major Findings: This book chapter summarizes previous research related to distinguishing 

between natural and synthetic sources of perchlorate. This work establishes a range of δ
37

Cl and 

δ
18

O concentrations for each source type using perchlorate samples from known sources. This 

study notes that the application of isotopic measurements for tracing perchlorate in 

environmental samples is complicated by processes such as natural degradation or isotopic 

exchange which can alter the isotopic characteristics of dissolved perchlorate. This study 

concludes that a broader database of isotope data for natural and synthetic sources is necessary 

for perchlorate forensics, and the origin and behavior of perchlorate in environmental setting 

much be further researched. 

Application to the present study: The range of isotopic concentrations of δ 37
Cl and δ 18

O were 

used in conjunction with those given by Böhlke et al., 2005. Additionally this research further 

established that uncertainty must be considered when making conclusions regarding 

environmental perchlorate samples. 

Motzer, W. E., Mohr T. K. G., McCraven, S., and Stanin, P. Stable and Other Isotope 

Techniques for Perchlorate Source Identification, Environmental Forensics, 7;89-100, 2006. 

Major Findings: Motzer et al., discuss the known techniques of perchlorate source identification 

and categorize these techniques into a “direct” method and several “indirect” methods. The 

direct method uses the stable isotope analysis of δ
37

Cl and δ
18

O as explained in Sturchio et al., 

(2007) and Böhlke et al., (2005). The indirect methods involve substances associated with 

perchlorate or are capable of identifying water from different source areas. This includes: δ
15

N 

and δ
18

O in dissolved nitrate, 
87

Sr/
86

Sr in strontium nitrate and strontium compounds that exist in 

ammonium and other perchlorate compounds, and δ
18

O and δ
2
H in water. This study concludes 

GEOSCIENCE Support Services, Inc. City of Pasadena Water and Power 
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that pursuing more than one line of evidence is extremely important when making conclusions 

about perchlorate source identification. 

Application to the present study: This research provides another example of using δ
37

Cl and δ
18

O 

in distinguishing between natural and synthetic perchlorate sources. In addition, it asserts the 

necessity of further analytical testing of ground water samples so that other methods can be used 

to verify any conclusions made regarding the source of perchlorate plumes. 

GEOSCIENCE Support Services, Inc. City of Pasadena Water and Power 
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Review of Analytical Procedures Used in the
 

2007 NASA Technical Memorandum for Collecting Ground Water Quality Data
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REVIEW OF ANALYTICAL PROCEDURES USED IN THE 2007 NASA TM
 

FOR COLLECTING GROUND WATER QUALITY DATA
 

The following table lists the analytical methods reported in the 2007 NASA TM for measuring 

water quality parameters. Field measured parameters included dissolved oxygen (DO), 

oxidation-reduction potential (ORP), pH, and temperature. Grab samples were also collected 

and analyzed by outside laboratories for general mineral and physical parameters, stable 

perchlorate isotopes, stable water isotopes, tritium-helium, isotopes of strontium, and evidence of 

perchlorate reducing microbial activity. 

GEOSCIENCE Support Services, Inc. City of Pasadena Water and Power 
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NASA / JPL Perchlorate Contamination of Ground Water in the Raymond Basin 28-Oct-09 

Summary of Analytical Measurements Utilized in the 2007 NASA TM
 

Constituent Units Method PQL Sample Container Preservation Method 

Maximum 

Holding 

Time 

Field Measurements 

pH S.U. 

WTW Multi 

340i 

Handheld 

Meter 

None 50 mL poly Not Required 

Analyze 

Immediatel 

y in Field 

Temperature °C None 50 mL poly Not Required 

Dissolved Oxygen (DO) mg/L None 50 mL poly Not Required 

Oxidation-reduction potential (ORP) S.U. None 50 mL poly Not Required 

Water Quality Parameters 

Dissolved Organic Carbon (DOC) mg/L 415.1 1 250 mL glass 
Cool, 4°C 

H2SO4 to pH<2 
28 days 

Total Organic Carbon (TOC) mg/L 415.1 1 250 mL glass 
Cool, 4°C 

H2SO4 to pH<2 
28 days 

Ferrous Iron mg/L SM3500 0.05 2x40 mL VOA vials 
Cool, 4°C Field Filtered 

HCL 
14 days 

Ferric Iron mg/L SM3500 0.05 250 mL poly 
Cool, 4°C Field Filtered 

Nitric Acid to pH<2 
28 days 

Nitrite – Nitrogen 

(NO2-N) 
mg/L EPA 300.0 0.25 250 mL poly Cool, 4°C Nonpreserved 48 hours 

Nitrate-Nitrogen 

(NO3-N) 
mg/L EPA 300.0 0.25 250 mL poly Cool, 4°C Nonpreserved 48 hours 

Sulfide mg/L EPA 376.2 0.1 250 mL poly or glass 
Cool, 4°C 

Zn Acetate 
14 days 

Sulfate mg/L EPA 300.0 0.5 250 mL poly Cool, 4°C Nonpreserved 28 days 

Dissolved Inorganic Carbon mg/L EPA 415 2 1L poly or glass H2SO4 to pH<2 14 days 

Ammonia-Nitrogen (NH3-N) mg/L EPA 350.3 0.1 250 mL poly or glass 
Cool, 4°C 

H2SO4 to pH<2 
14 days 

Total Kjeidahl Nitrogen mg/L EPA 351.4 0.25 250 mL poly or glass 
Cool, 4°C 

H2SO4 to pH<2 
14 days 

Specific Electrical Conductance mg/L EPA 120.1 10 250 mL poly or glass Cool, 4°C 28 days 

Dissolved Nitrogen mg/L AM20GAX 0.4 40 mL VOA vials Benzalkonium Chloride 14 days 

Stable Isotope Analysis of Perchlorate and Water 

δ
18

O, δ
17

O, Δ
17

O ppt UIC 1 ppb Resin Column None 1 year 

δ
37

Cl ppt UIC 1 ppb Resin Column None 1 year 

Stable Isotope Analysis of Water 

δ
18

O ppt UIC None 20 mL glass, PolySeal Cap None 1 year 

δ
2
H ppt UIC None 20 mL glass, PolySeal Cap None 1 year 

Inorganic Chloride (δ
37

Cl) ppt UIC None 125 mL poly 
Cool, 4°C Field Filtered 

(0.45 micron) 
1 year 

Tritium-Helium Analysis of Water 

3
H TU Columbia 0.5 2x500 mL glass Cool, 4°C 6 months 

3
H/

3
He TU Columbia 0.5 

2x500 mL, glass; 2 special 

copper tubes 
Cool, 4°C 6 months 

GEOSCIENCE Support Services, Inc. City of Pasadena Water and Power 
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NASA / JPL Perchlorate Contamination of Ground Water in the Raymond Basin 28-Oct-09 

Summary of Analytical Measurements Utilized in the 2007 NASA TM (Continued)
 

Isotope Analysis of Strontium 

87
Sr/

86
Sr MIT None 250 mL poly Not Required 6 months 

Analysis for Evidence of Perchlorate-Reducing Microbial Activity 

Perchlorate reducing microbial activity 
Active 

Cells/mL 

Immunoprobe 

or Functional 

Gene Probe 

200 1 L glass Cool, 4°C 48 hours 

ppt = part per thousand (or per mil shift from reference) 

PQL = Practical Quantitation Limit 

Femtomoles/L = 10-15 moles/L 

TU = Tritium Units 

Poly = polyethylene 

UIC = University of Illinois, Chicago 

Columbia = Columbia University 

MIT = Massachusetts Institute of Technology 

Field Measurements 

Field measurements for DO, ORP, pH and temperature were conducted with a hand-held multi-

probe meter. Grab samples were collect from the well and immediately analyzed in the field. 

Grab samples were presumably measured in an open sampling container, which was exposed to 

atmosphere. When sampling ground water, which may not be in equilibrium with air, use of 

flow-through cells, or other methods that completely eliminate sample exposure to air, are 

required. Exposing ground water samples to air may influence pH, dissolved oxygen, and ORP. 

Ground water may be super-saturated with respect to carbon dioxide and, when samples are 

exposed to air, carbon-dioxide off-gassing may occur, which will raise sample pH. Although the 

sample holding times prior to analysis were reportedly short, field sampling methods used in the 

2007 TM would have likely resulted in higher-than-actual DO levels for ground water low in DO 

as exposure to air will rapidly raise DO in small grab samples. 

ORP is non-specific measurement, which reflects the mixed-potential of a water. In ground 

water, the ORP potentials may are largely controlled by a few species including iron, manganese, 

oxygen, chlorine, and hydrogen ion. Although ORP is influenced by dissolved oxygen, other 

species may be controlling. Therefore, samples with reducing conditions, which are exposed to 

oxygen may still reflect a reducing ORP due to the relatively slow reactions of reduced iron, 

manganese, and sulfide species with dissolved oxygen. In general, ORP values of anoxic ground 

GEOSCIENCE Support Services, Inc. City of Pasadena Water and Power 

C-3 



                    

           

 

              

       

 

     

           

            

 

            

          

         

         

 

           

          

  

          

        

              

           

       

NASA / JPL Perchlorate Contamination of Ground Water in the Raymond Basin	 28-Oct-09 

water should increase when exposed to oxygen, however, this may be on a timescale of minutes 

to hours, depending on the sample pH. 

General Mineral and Physical Measurements 

The general mineral and physical analyses reported in the 2007 NASA TM followed acceptable 

analytical procedures, however, there were several issues with the sample holding times listed: 

1.	 Sample holding times of 28 days were indicated for Total Organic Carbon (TOC) and 

Dissolved Organic Carbon are not acceptable for measuring organic carbon in natural 

water; the method recommends immediate analysis of samples; general prudent 

laboratory practice in most certified water laboratories specifies a 24-72 hour maximum 

holding time; 

2.	 The laboratory, which analyzed TOC/DOC (EMAX Laboratories) did not follow a proper 

procedure for sample filtration by using filters, which leached substantial amounts of 

organic carbon; and 

3.	 Iron sampling did not use an appropriate methodology to distinguish between ferrous and 

ferric iron; sampling should have compared the iron difference between dissolved and 

filtered samples to assess the level of dissolved (ferrous) iron; at the sample pH of ground 

water, ferric iron would not be soluble above the detection limits reported and would not 

occur at the levels reported in the 2007 TM. 

GEOSCIENCE Support Services, Inc.	 City of Pasadena Water and Power 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

8/16/1988 Tower 0.00 - - - - - 7.5 25.6 

8/16/1988 Tower 9.98 - - - - - 7.6 25.4 

8/16/1988 Tower 19.97 - - - - - 7.5 25.2 

8/16/1988 Tower 29.95 - - - - - 7.5 25.1 

8/16/1988 Tower 39.94 - - - - - 7.5 25.1 

8/16/1988 Tower 49.92 - - - - - 7.6 25.1 

8/16/1988 Tower 59.91 - - - - - 7.6 25.1 

8/16/1988 Tower 69.89 - - - - - 7.5 25.1 

8/16/1988 Tower 79.87 - - - - - 6 24.3 

8/16/1988 Tower 89.86 - - - - - 5.2 23.3 

8/16/1988 Tower 99.84 - - - - - 4.4 22 

8/16/1988 Tower 109.83 - - - - - 2.4 17.7 

8/16/1988 Tower 119.81 - - - - - 1.5 14.5 

9/7/1988 Tower 0.00 - - - - - 7.7 26.7 

9/7/1988 Tower 9.98 - - - - - 7.8 26.5 

9/7/1988 Tower 19.97 - - - - - 7.7 26.5 

9/7/1988 Tower 29.95 - - - - - 7.7 26.5 

9/7/1988 Tower 39.94 - - - - - 7.8 26.5 

9/7/1988 Tower 49.92 - - - - - 7.2 26.2 

9/7/1988 Tower 59.91 - - - - - 6 25.8 

9/7/1988 Tower 69.89 - - - - - 5 25.7 

9/7/1988 Tower 79.87 - - - - - 5.8 25.6 

9/7/1988 Tower 89.86 - - - - - 5.5 25.2 

9/7/1988 Tower 99.84 - - - - - 4.8 21 

9/7/1988 Tower 109.83 - - - - - 4.8 18.2 

9/7/1988 Tower 119.81 - - - - - 2.1 14.9 

9/20/1988 Tower 0.00 - - - - - 7.9 25 

9/20/1988 Tower 9.98 - - - - - 8 25.1 

9/20/1988 Tower 19.97 - - - - - 8 25.1 

9/20/1988 Tower 29.95 - - - - - 8.1 25.1 

9/20/1988 Tower 39.94 - - - - - 8.1 25.1 

9/20/1988 Tower 49.92 - - - - - 8 25.1 

9/20/1988 Tower 59.91 - - - - - 8 25.1 

9/20/1988 Tower 69.89 - - - - - 8 25.1 

9/20/1988 Tower 79.87 - - - - - 7.9 25.1 

9/20/1988 Tower 89.86 - - - - - 8 25.1 

9/20/1988 Tower 99.84 - - - - - 6.8 25 

9/20/1988 Tower 106.50 - - - - - 0 18.6 

10/4/1988 Tower 0.00 - - - - - 7.3 23.9 

10/4/1988 Tower 9.98 - - - - - 6.8 23.8 

10/4/1988 Tower 19.97 - - - - - 6.5 23.8 

10/4/1988 Tower 29.95 - - - - - 6.2 23.7 

10/4/1988 Tower 39.94 - - - - - 6 23.7 

10/4/1988 Tower 49.92 - - - - - 6 23.7 

10/4/1988 Tower 59.91 - - - - - 5.9 23.7 

28-Oct-09 D-1 GEOSCIENCE Support Services, Inc. 



    

    

     

 

 

    

 

  

  

  

  

City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

10/4/1988 Tower 69.89 - - - - - 6 23.7 

10/4/1988 Tower 79.87 - - - - - 6 23.7 

10/4/1988 Tower 89.86 - - - - - 6 23.7 

10/4/1988 Tower 99.84 - - - - - 4.3 23 

10/4/1988 Tower 109.83 - - - - - 0 17.4 

10/17/1988 Tower 0.00 - - - - - 7.1 23 

10/17/1988 Tower 9.98 - - - - - 7.1 23 

10/17/1988 Tower 19.97 - - - - - 7.1 23 

10/17/1988 Tower 29.95 - - - - - 7.1 23 

10/17/1988 Tower 39.94 - - - - - 7.1 23 

10/17/1988 Tower 49.92 - - - - - 7.1 23 

10/17/1988 Tower 59.91 - - - - - 7.1 23 

10/17/1988 Tower 69.89 - - - - - 7.1 23 

10/17/1988 Tower 79.87 - - - - - 7.2 23 

10/17/1988 Tower 89.86 - - - - - 7 23 

10/17/1988 Tower 99.84 - - - - - 6.9 23 

10/17/1988 Tower 109.83 - - - - - 2.4 20.2 

11/8/1988 Tower 0.00 - - - - - 7.1 21.5 

11/8/1988 Tower 9.98 - - - - - 7.1 21.5 

11/8/1988 Tower 19.97 - - - - - 7.1 21.5 

11/8/1988 Tower 29.95 - - - - - 7 21.5 

11/8/1988 Tower 39.94 - - - - - 7.1 21.5 

11/8/1988 Tower 49.92 - - - - - 7.1 21.5 

11/8/1988 Tower 59.91 - - - - - 7.1 21.5 

11/8/1988 Tower 69.89 - - - - - 7.2 21.5 

11/8/1988 Tower 79.87 - - - - - 7.2 21.5 

11/8/1988 Tower 89.86 - - - - - 7 21.5 

11/8/1988 Tower 99.84 - - - - - 7 21.5 

11/8/1988 Tower 109.83 - - - - - 7 21.5 

11/8/1988 Tower 119.81 - - - - - 1.3 16.3 

12/19/1988 Tower 0.00 - - - - - 8.7 15.8 

12/19/1988 Tower 9.98 - - - - - 8.4 15.7 

12/19/1988 Tower 19.97 - - - - - 8.1 15.7 

12/19/1988 Tower 29.95 - - - - - 8.1 15.7 

12/19/1988 Tower 39.94 - - - - - 8.1 15.7 

12/19/1988 Tower 49.92 - - - - - 8.1 15.7 

12/19/1988 Tower 59.91 - - - - - 8.1 15.7 

12/19/1988 Tower 69.89 - - - - - 8.1 15.7 

12/19/1988 Tower 79.87 - - - - - 8.1 15.7 

12/19/1988 Tower 89.86 - - - - - 8.1 15.7 

12/19/1988 Tower 99.84 - - - - - 8.2 15.6 

12/19/1988 Tower 109.83 - - - - - 8.1 15.5 

12/19/1988 Tower 119.81 - - - - - 8.1 15.4 

12/19/1988 Tower 126.47 - - - - - 6.7 15.5 

1/9/1989 Tower 0.00 - - - - - 9 12.4 

28-Oct-09 D-2 GEOSCIENCE Support Services, Inc. 



    

    

     

 

 

    

 

  

  

  

  

City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

1/9/1989 Tower 9.98 - - - - - 9 12.3 

1/9/1989 Tower 19.97 - - - - - 8.9 12.2 

1/9/1989 Tower 29.95 - - - - - 9 12.2 

1/9/1989 Tower 39.94 - - - - - 8.9 12.2 

1/9/1989 Tower 49.92 - - - - - 8.9 12.2 

1/9/1989 Tower 59.91 - - - - - 8.9 12.2 

1/9/1989 Tower 69.89 - - - - - 8.9 12.2 

1/9/1989 Tower 79.87 - - - - - 8.9 12.2 

1/9/1989 Tower 89.86 - - - - - 8.9 12.2 

1/9/1989 Tower 99.84 - - - - - 8.8 12.2 

1/9/1989 Tower 109.83 - - - - - 8.8 12.1 

1/9/1989 Tower 119.81 - - - - - 8.8 12.1 

2/13/1989 Tower 0.00 - - - - - 10 10.8 

2/13/1989 Tower 9.98 - - - - - 9.9 10.7 

2/13/1989 Tower 19.97 - - - - - 9.9 10.6 

2/13/1989 Tower 29.95 - - - - - 9.8 10.6 

2/13/1989 Tower 39.94 - - - - - 9.7 10.6 

2/13/1989 Tower 49.92 - - - - - 9.6 10.6 

2/13/1989 Tower 59.91 - - - - - 9.7 10.6 

2/13/1989 Tower 69.89 - - - - - 9.6 10.6 

2/13/1989 Tower 79.87 - - - - - 9.5 10.5 

2/13/1989 Tower 89.86 - - - - - 9.4 10.3 

2/13/1989 Tower 99.84 - - - - - 9.3 10.2 

2/13/1989 Tower 109.83 - - - - - 9.4 10.1 

3/6/1989 Tower 0.00 - - - - - 10.3 13.6 

3/6/1989 Tower 9.98 - - - - - 10.2 13.3 

3/6/1989 Tower 19.97 - - - - - 10.2 13.2 

3/6/1989 Tower 29.95 - - - - - 10 13.1 

3/6/1989 Tower 39.94 - - - - - 10 11.7 

3/6/1989 Tower 49.92 - - - - - 9.9 11.4 

3/6/1989 Tower 59.91 - - - - - 9.4 11.1 

3/6/1989 Tower 69.89 - - - - - 8.9 10.8 

3/6/1989 Tower 79.87 - - - - - 8.9 10.8 

3/6/1989 Tower 89.86 - - - - - 8.5 10.6 

3/6/1989 Tower 99.84 - - - - - 8.2 10.6 

3/6/1989 Tower 109.83 - - - - - 8 10.5 

3/6/1989 Tower 119.81 - - - - - 7.9 10.5 

4/3/1989 Tower 0.00 - - - - - 8.7 17.6 

4/3/1989 Tower 9.98 - - - - - 8.7 17.4 

4/3/1989 Tower 19.97 - - - - - 8.7 17.2 

4/3/1989 Tower 29.95 - - - - - 8.7 16.9 

4/3/1989 Tower 39.94 - - - - - 8.8 16.7 

4/3/1989 Tower 49.92 - - - - - 9 14.3 

4/3/1989 Tower 59.91 - - - - - 8.3 11.9 

4/3/1989 Tower 69.89 - - - - - 7.3 11.3 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

4/3/1989 Tower 79.87 - - - - - 7.1 11.2 

4/3/1989 Tower 89.86 - - - - - 6.9 11.1 

4/3/1989 Tower 99.84 - - - - - 6.9 11.1 

4/3/1989 Tower 109.83 - - - - - 6.8 11.1 

5/23/1989 Tower 0.00 - - - - - 8.4 21 

5/23/1989 Tower 9.98 - - - - - - 20.9 

5/23/1989 Tower 19.97 - - - - - - 20.6 

5/23/1989 Tower 29.95 - - - - - - 20.3 

5/23/1989 Tower 39.94 - - - - - 8.4 20.3 

5/23/1989 Tower 49.92 - - - - - - 20.1 

5/23/1989 Tower 59.91 - - - - - 8.4 19.9 

5/23/1989 Tower 69.89 - - - - - - 17.5 

5/23/1989 Tower 79.87 - - - - - - 15.8 

5/23/1989 Tower 89.86 - - - - - - 15.4 

5/23/1989 Tower 99.84 - - - - - 6 12.7 

5/23/1989 Tower 109.83 - - - - - - 12 

6/12/1989 Tower 0.00 - - - - - 8.2 22.2 

6/12/1989 Tower 9.98 - - - - - - 21.5 

6/12/1989 Tower 19.97 - - - - - - 21.2 

6/12/1989 Tower 29.95 - - - - - - 21.1 

6/12/1989 Tower 39.94 - - - - - - 21 

6/12/1989 Tower 49.92 - - - - - 8 21 

6/12/1989 Tower 59.91 - - - - - - 20.5 

6/12/1989 Tower 69.89 - - - - - - 19.5 

6/12/1989 Tower 79.87 - - - - - - 18.3 

6/12/1989 Tower 89.86 - - - - - 6 17.1 

6/12/1989 Tower 99.84 - - - - - - 15.4 

6/12/1989 Tower 109.83 - - - - - - 13 

6/12/1989 Tower 119.81 - - - - - - 12.4 

7/18/1989 Tower 0.00 - - - - - 7.9 24.7 

7/18/1989 Tower 9.98 - - - - - 8 24.6 

7/18/1989 Tower 19.97 - - - - - 8 24.4 

7/18/1989 Tower 29.95 - - - - - 7.9 24.3 

7/18/1989 Tower 39.94 - - - - - 7.8 24.3 

7/18/1989 Tower 49.92 - - - - - 7.7 23.8 

7/18/1989 Tower 59.91 - - - - - 7.4 22.3 

7/18/1989 Tower 69.89 - - - - - 7.1 21.2 

7/18/1989 Tower 79.87 - - - - - 6.9 20.9 

7/18/1989 Tower 89.86 - - - - - 6.7 20.5 

7/18/1989 Tower 99.84 - - - - - 5.5 20.1 

8/15/1989 Tower 0.00 - - - - - 7.4 26.6 

8/15/1989 Tower 9.98 - - - - - - 26.5 

8/15/1989 Tower 19.97 - - - - - - 26.5 

8/15/1989 Tower 29.95 - - - - - 7.8 26.5 

8/15/1989 Tower 39.94 - - - - - - 26.5 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

8/15/1989 Tower 49.92 - - - - - - 26.5 

8/15/1989 Tower 59.91 - - - - - 6.8 25.5 

8/15/1989 Tower 69.89 - - - - - - 25 

8/15/1989 Tower 79.87 - - - - - 5.6 24.5 

8/15/1989 Tower 89.86 - - - - - 5.4 24 

8/15/1989 Tower 99.84 - - - - - 4 22.5 

9/19/1989 Tower 0.00 - - - - - 8.3 24.3 

9/19/1989 Tower 9.98 - - - - - 8.4 24.3 

9/19/1989 Tower 19.97 - - - - - 8.3 24.3 

9/19/1989 Tower 29.95 - - - - - 7.8 24.3 

9/19/1989 Tower 39.94 - - - - - 7.7 24.3 

9/19/1989 Tower 49.92 - - - - - 7.7 24.3 

9/19/1989 Tower 59.91 - - - - - 7.6 24.3 

9/19/1989 Tower 69.89 - - - - - 7.6 24.3 

9/19/1989 Tower 79.87 - - - - - 7.5 24.3 

9/19/1989 Tower 89.86 - - - - - 7.5 24.3 

9/19/1989 Tower 99.84 - - - - - 4.9 22.3 

9/19/1989 Tower 109.83 - - - - - 3.8 14.7 

10/3/1989 Tower 0.00 - - - - - 7.4 23.9 

10/3/1989 Tower 9.98 - - - - - 7.4 23.8 

10/3/1989 Tower 19.97 - - - - - 7.4 23.8 

10/3/1989 Tower 29.95 - - - - - 7.3 23.8 

10/3/1989 Tower 39.94 - - - - - 7.3 23.8 

10/3/1989 Tower 49.92 - - - - - 7.2 23.8 

10/3/1989 Tower 59.91 - - - - - 7.1 23.8 

10/3/1989 Tower 69.89 - - - - - 7.1 23.8 

10/3/1989 Tower 79.87 - - - - - 7.1 23.8 

10/3/1989 Tower 89.86 - - - - - 7.1 23.8 

10/3/1989 Tower 99.84 - - - - - 6.9 23.7 

10/3/1989 Tower 109.83 - - - - - 2.7 17.7 

11/28/1989 Tower 0.00 - - - - - 7.5 17.6 

11/28/1989 Tower 9.98 - - - - - 7.5 17.6 

11/28/1989 Tower 19.97 - - - - - 7.5 17.6 

11/28/1989 Tower 29.95 - - - - - 7.5 17.6 

11/28/1989 Tower 39.94 - - - - - 7.5 17.6 

11/28/1989 Tower 49.92 - - - - - 7.4 17.6 

11/28/1989 Tower 59.91 - - - - - 7.3 17.6 

11/28/1989 Tower 69.89 - - - - - 7.3 17.6 

11/28/1989 Tower 79.87 - - - - - 7.3 17.6 

11/28/1989 Tower 89.86 - - - - - 7.2 17.6 

11/28/1989 Tower 99.84 - - - - - 7.2 17.6 

11/28/1989 Tower 109.83 - - - - - 7.2 17.6 

12/5/1989 Tower 0.00 - - - - - 8.2 16.4 

12/5/1989 Tower 9.98 - - - - - 8.2 16.1 

12/5/1989 Tower 19.97 - - - - - 8.6 16.1 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

12/5/1989 Tower 29.95 - - - - - 8.6 16.1 

12/5/1989 Tower 39.94 - - - - - 8.6 16.1 

12/5/1989 Tower 49.92 - - - - - 8.6 16.1 

12/5/1989 Tower 59.91 - - - - - 8.5 16 

12/5/1989 Tower 69.89 - - - - - 8.5 16 

12/5/1989 Tower 79.87 - - - - - 8.3 16 

12/5/1989 Tower 89.86 - - - - - 8.2 16 

12/5/1989 Tower 99.84 - - - - - 7.9 15.7 

12/5/1989 Tower 109.83 - - - - - 7.9 15.5 

1/10/1990 Tower 0.00 - - - - - 8.6 13 

1/10/1990 Tower 9.98 - - - - - 8.5 12.9 

1/10/1990 Tower 19.97 - - - - - 8.5 12.9 

1/10/1990 Tower 29.95 - - - - - 8.5 12.8 

1/10/1990 Tower 39.94 - - - - - 8.4 12.8 

1/10/1990 Tower 49.92 - - - - - 8.5 12.7 

1/10/1990 Tower 59.91 - - - - - 8.5 12.7 

1/10/1990 Tower 69.89 - - - - - 8.5 12.7 

1/10/1990 Tower 79.87 - - - - - 8.4 12.7 

1/10/1990 Tower 89.86 - - - - - 8.4 12.4 

1/10/1990 Tower 99.84 - - - - - 8.2 12.3 

1/10/1990 Tower 109.83 - - - - - 8.2 12.2 

2/13/1990 Tower 0.00 - - - - - 9.5 12.3 

2/13/1990 Tower 9.98 - - - - - 9.2 11.7 

2/13/1990 Tower 19.97 - - - - - 9.2 11.6 

2/13/1990 Tower 29.95 - - - - - 8.5 11.5 

2/13/1990 Tower 39.94 - - - - - 7.9 11.5 

2/13/1990 Tower 49.92 - - - - - 7.4 11.4 

2/13/1990 Tower 59.91 - - - - - 7.2 11.4 

2/13/1990 Tower 69.89 - - - - - 7.2 11.3 

2/13/1990 Tower 79.87 - - - - - 7.1 11.3 

2/13/1990 Tower 89.86 - - - - - 7.1 11.3 

2/13/1990 Tower 99.84 - - - - - 7 11.3 

3/5/1990 Tower 0.00 - - - - - 10.2 12.4 

3/5/1990 Tower 9.98 - - - - - 10.1 11.8 

3/5/1990 Tower 19.97 - - - - - 10.2 11.6 

3/5/1990 Tower 29.95 - - - - - 10.2 11.5 

3/5/1990 Tower 39.94 - - - - - 10.3 11.4 

3/5/1990 Tower 49.92 - - - - - 10.4 11.3 

3/5/1990 Tower 59.91 - - - - - 10.5 11.2 

3/5/1990 Tower 69.89 - - - - - 10.6 11.2 

3/5/1990 Tower 79.87 - - - - - 10.6 11.1 

3/5/1990 Tower 89.86 - - - - - 10.7 11.1 

3/5/1990 Tower 99.84 - - - - - 10.7 11.1 

3/5/1990 Tower 109.83 - - - - - 10.8 11 

4/2/1990 Tower 0.00 - - - - - 9.2 15.8 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

4/2/1990 Tower 9.98 - - - - - 9.2 15.8 

4/2/1990 Tower 19.97 - - - - - 9.2 15.8 

4/2/1990 Tower 29.95 - - - - - 9.2 15.8 

4/2/1990 Tower 39.94 - - - - - 9.1 14.5 

4/2/1990 Tower 49.92 - - - - - 9.1 13.5 

4/2/1990 Tower 59.91 - - - - - 9.1 12.9 

4/2/1990 Tower 69.89 - - - - - 9.1 12.5 

4/2/1990 Tower 79.87 - - - - - 9.1 12.2 

4/2/1990 Tower 89.86 - - - - - 9.1 11.9 

4/2/1990 Tower 99.84 - - - - - 9 11.9 

4/2/1990 Tower 109.83 - - - - - 9 11.8 

4/2/1990 Tower 119.81 - - - - - 9 11.6 

5/30/1990 Tower 0.00 - - - - - 8 20.5 

5/30/1990 Tower 9.98 - - - - - - 20.4 

5/30/1990 Tower 19.97 - - - - - - 20.3 

5/30/1990 Tower 29.95 - - - - - 8.2 20.3 

5/30/1990 Tower 39.94 - - - - - - 20.3 

5/30/1990 Tower 49.92 - - - - - - 20.3 

5/30/1990 Tower 59.91 - - - - - 8.2 19.8 

5/30/1990 Tower 69.89 - - - - - - 19 

5/30/1990 Tower 79.87 - - - - - 7.8 17.5 

5/30/1990 Tower 89.86 - - - - - - 16.5 

5/30/1990 Tower 99.84 - - - - - - 15.2 

5/30/1990 Tower 109.83 - - - - - 5 13.8 

5/30/1990 Tower 119.81 - - - - - - 13.2 

6/19/1990 Tower 0.00 - - - - - 8.2 23.5 

6/19/1990 Tower 9.98 - - - - - - 22.6 

6/19/1990 Tower 19.97 - - - - - - 22.4 

6/19/1990 Tower 29.95 - - - - - 8.2 22.2 

6/19/1990 Tower 39.94 - - - - - - 21.8 

6/19/1990 Tower 49.92 - - - - - - 20.5 

6/19/1990 Tower 59.91 - - - - - 8.2 19.7 

6/19/1990 Tower 69.89 - - - - - - 19.1 

6/19/1990 Tower 79.87 - - - - - 6.8 18.8 

6/19/1990 Tower 89.86 - - - - - - 16.3 

6/19/1990 Tower 99.84 - - - - - - 15.4 

6/19/1990 Tower 109.83 - - - - - 5.4 15.2 

6/19/1990 Tower 119.81 - - - - - - 15.1 

7/9/1990 Tower 0.00 - - - - - 8.3 26 

7/9/1990 Tower 9.98 - - - - - - 25.5 

7/9/1990 Tower 19.97 - - - - - - 25.5 

7/9/1990 Tower 29.95 - - - - - 8.1 25 

7/9/1990 Tower 39.94 - - - - - - 23 

7/9/1990 Tower 49.92 - - - - - - 23 

7/9/1990 Tower 59.91 - - - - - 8.1 22 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

7/9/1990 Tower 69.89 - - - - - - 22 

7/9/1990 Tower 79.87 - - - - - - 22 

7/9/1990 Tower 89.86 - - - - - 7.2 21.5 

7/9/1990 Tower 99.84 - - - - - - 20 

7/9/1990 Tower 109.83 - - - - - 6.1 18 

7/9/1990 Tower 119.81 - - - - - - 17 

8/8/1990 Tower 0.00 - - - - - 7.8 27.8 

8/8/1990 Tower 9.98 - - - - - - 27.4 

8/8/1990 Tower 19.97 - - - - - - 27.3 

8/8/1990 Tower 29.95 - - - - - - 27.2 

8/8/1990 Tower 39.94 - - - - - - 27 

8/8/1990 Tower 49.92 - - - - - - 25.2 

8/8/1990 Tower 59.91 - - - - - 7.6 23.1 

8/8/1990 Tower 69.89 - - - - - - 22.4 

8/8/1990 Tower 79.87 - - - - - - 22 

8/8/1990 Tower 89.86 - - - - - - 21.7 

8/8/1990 Tower 99.84 - - - - - 4.8 19.7 

8/8/1990 Tower 109.83 - - - - - 3.5 18.1 

9/17/1990 Tower 0.00 - - - - - 7.8 26.4 

9/17/1990 Tower 9.98 - - - - - - 26.1 

9/17/1990 Tower 19.97 - - - - - 7.6 26.5 

9/17/1990 Tower 29.95 - - - - - - 26.4 

9/17/1990 Tower 39.94 - - - - - - 26.1 

9/17/1990 Tower 49.92 - - - - - 7.6 26.1 

9/17/1990 Tower 59.91 - - - - - - 25.9 

9/17/1990 Tower 69.89 - - - - - 6 25.2 

9/17/1990 Tower 79.87 - - - - - - 23.8 

9/17/1990 Tower 89.86 - - - - - - 22.5 

9/17/1990 Tower 99.84 - - - - - 2.4 20.9 

9/17/1990 Tower 109.83 - - - - - 0.1 17.9 

10/8/1990 Tower 0.00 - - - - - 7.9 23.6 

10/8/1990 Tower 9.98 - - - - - - 23.4 

10/8/1990 Tower 19.97 - - - - - 7.4 23.4 

10/8/1990 Tower 29.95 - - - - - - 23.4 

10/8/1990 Tower 39.94 - - - - - - 23.3 

10/8/1990 Tower 49.92 - - - - - - 23.3 

10/8/1990 Tower 59.91 - - - - - 7.6 23.3 

10/8/1990 Tower 69.89 - - - - - - 23.3 

10/8/1990 Tower 79.87 - - - - - 7.6 23.3 

10/8/1990 Tower 89.86 - - - - - 7 23.3 

10/8/1990 Tower 99.84 - - - - - 2.8 22.5 

11/18/1990 Tower 0.00 - - - - - - 18.2 

11/18/1990 Tower 9.98 - - - - - 8.8 18.2 

11/18/1990 Tower 19.97 - - - - - - 18.1 

11/18/1990 Tower 29.95 - - - - - 8.8 17.9 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

11/18/1990 Tower 39.94 - - - - - - 17.9 

11/18/1990 Tower 49.92 - - - - - 8.8 17.9 

11/18/1990 Tower 59.91 - - - - - - 17.9 

11/18/1990 Tower 69.89 - - - - - - 17.9 

11/18/1990 Tower 79.87 - - - - - 8.4 17.9 

12/5/1990 Tower 0.00 - - - - - - 16 

12/5/1990 Tower 9.98 - - - - - 8.2 16 

12/5/1990 Tower 19.97 - - - - - - 16 

12/5/1990 Tower 29.95 - - - - - - 16 

12/5/1990 Tower 39.94 - - - - - 8.4 16 

12/5/1990 Tower 49.92 - - - - - - 16 

12/5/1990 Tower 59.91 - - - - - 8.4 16 

12/5/1990 Tower 69.89 - - - - - - 16 

12/5/1990 Tower 79.87 - - - - - 7.8 15.5 

1/7/1991 Tower 0.00 - - - - - 9.8 11.93 

1/7/1991 Tower 9.98 - - - - - - 12.09 

1/7/1991 Tower 19.97 - - - - - - 11.89 

1/7/1991 Tower 29.95 - - - - - - 11.67 

1/7/1991 Tower 39.94 - - - - - - 11.54 

1/7/1991 Tower 49.92 - - - - - 9.4 11.53 

1/7/1991 Tower 59.91 - - - - - - 11.53 

1/7/1991 Tower 69.89 - - - - - - 11.18 

1/7/1991 Tower 79.87 - - - - - - 11.05 

1/7/1991 Tower 89.86 - - - - - 9.6 11.1 

1/7/1991 Tower 99.84 - - - - - - 10.82 

1/7/1991 Tower 109.83 - - - - - - 10.65 

2/5/1991 Tower 0.00 - - - - - 10.51 12.6 

2/5/1991 Tower 9.98 - - - - - 10.59 11.7 

2/5/1991 Tower 19.97 - - - - - 10.45 11.5 

2/5/1991 Tower 29.95 - - - - - 10.36 11.3 

2/5/1991 Tower 39.94 - - - - - 10.26 11.3 

2/5/1991 Tower 49.92 - - - - - 9.95 11.2 

2/5/1991 Tower 59.91 - - - - - 9.7 11 

2/5/1991 Tower 69.89 - - - - - 9.49 10.9 

2/5/1991 Tower 79.87 - - - - - 9.42 10.8 

3/4/1991 Tower 0.00 - - - - - 10.4 13.88 

3/4/1991 Tower 9.98 - - - - - 10.4 13.56 

3/4/1991 Tower 19.97 - - - - - 10.3 13.48 

3/4/1991 Tower 29.95 - - - - - 10.3 13.32 

3/4/1991 Tower 39.94 - - - - - 10.2 13.15 

3/4/1991 Tower 49.92 - - - - - 9.9 13.08 

3/4/1991 Tower 59.91 - - - - - 9.8 11.94 

3/4/1991 Tower 69.89 - - - - - 9.7 11.73 

3/4/1991 Tower 79.87 - - - - - 9.6 11.58 

3/4/1991 Tower 89.86 - - - - - 9.5 11.47 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

3/4/1991 Tower 99.84 - - - - - 9.5 11.5 

4/9/1991 Tower 0.00 - - - - - 9.2 18 

4/9/1991 Tower 9.98 - - - - - - 16.5 

4/9/1991 Tower 19.97 - - - - - - 15 

4/9/1991 Tower 29.95 - - - - - - 14 

4/9/1991 Tower 39.94 - - - - - - 14 

4/9/1991 Tower 49.92 - - - - - - 14 

4/9/1991 Tower 59.91 - - - - - - 14 

4/9/1991 Tower 69.89 - - - - - 9.2 14 

4/9/1991 Tower 79.87 - - - - - - 14 

4/9/1991 Tower 89.86 - - - - - - 13.5 

4/9/1991 Tower 99.84 - - - - - - 13 

4/9/1991 Tower 109.83 - - - - - - 13 

4/9/1991 Tower 119.81 - - - - - 7.2 13 

5/7/1991 Tower 0.00 - - - - - 9 20 

5/7/1991 Tower 9.98 - - - - - - 20 

5/7/1991 Tower 19.97 - - - - - - 20 

5/7/1991 Tower 29.95 - - - - - 9 20 

5/7/1991 Tower 39.94 - - - - - - 20 

5/7/1991 Tower 49.92 - - - - - - 18 

5/7/1991 Tower 59.91 - - - - - 9 17 

5/7/1991 Tower 69.89 - - - - - - 17 

5/7/1991 Tower 79.87 - - - - - 8.4 15 

5/7/1991 Tower 89.86 - - - - - - 10.5 

5/7/1991 Tower 99.84 - - - - - 7.8 14.5 

5/7/1991 Tower 109.83 - - - - - - 14.5 

6/17/1991 Tower 0.00 - - - - - - 23 

6/17/1991 Tower 9.98 - - - - - - 22 

6/17/1991 Tower 19.97 - - - - - - 22 

6/17/1991 Tower 29.95 - - - - - - 22 

6/17/1991 Tower 39.94 - - - - - - 22 

6/17/1991 Tower 49.92 - - - - - - 20.5 

6/17/1991 Tower 59.91 - - - - - - 19.5 

6/17/1991 Tower 69.89 - - - - - - 19 

6/17/1991 Tower 79.87 - - - - - - 17 

6/17/1991 Tower 89.86 - - - - - - 17 

6/17/1991 Tower 99.84 - - - - - - 15.5 

6/17/1991 Tower 109.83 - - - - - - 15 

7/8/1991 Tower 0.00 - - - - - 7.8 25 

7/8/1991 Tower 9.98 - - - - - - 24 

7/8/1991 Tower 19.97 - - - - - 7.8 23.5 

7/8/1991 Tower 29.95 - - - - - - 23 

7/8/1991 Tower 39.94 - - - - - 7.8 22.5 

7/8/1991 Tower 49.92 - - - - - 8 21.5 

7/8/1991 Tower 59.91 - - - - - - 21.5 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

7/8/1991 Tower 69.89 - - - - - 7.8 20.5 

7/8/1991 Tower 79.87 - - - - - 7.8 20.5 

7/8/1991 Tower 89.86 - - - - - 7 20.5 

7/8/1991 Tower 99.84 - - - - - 6.2 18.5 

7/8/1991 Tower 109.83 - - - - - 5 17 

7/8/1991 Tower 119.81 - - - - - 4.4 16.5 

8/6/1991 Tower 0.00 - - - - - 8 25 

8/6/1991 Tower 9.98 - - - - - - 25 

8/6/1991 Tower 19.97 - - - - - - 25 

8/6/1991 Tower 29.95 - - - - - - 25 

8/6/1991 Tower 39.94 - - - - - - 25 

8/6/1991 Tower 49.92 - - - - - - 24.5 

8/6/1991 Tower 59.91 - - - - - - 23.5 

8/6/1991 Tower 69.89 - - - - - - 21.5 

8/6/1991 Tower 79.87 - - - - - - 21.5 

8/6/1991 Tower 89.86 - - - - - 7.6 20.5 

8/6/1991 Tower 99.84 - - - - - - 17.5 

8/6/1991 Tower 109.83 - - - - - 4.6 17 

9/9/1991 Tower 0.00 - - - - - 8.4 25 

9/9/1991 Tower 9.98 - - - - - - 25 

9/9/1991 Tower 19.97 - - - - - - 24.5 

9/9/1991 Tower 29.95 - - - - - - 24.5 

9/9/1991 Tower 39.94 - - - - - 8.2 24.5 

9/9/1991 Tower 49.92 - - - - - 8.2 24.5 

9/9/1991 Tower 59.91 - - - - - - 24.5 

9/9/1991 Tower 69.89 - - - - - 7.8 24.5 

9/9/1991 Tower 79.87 - - - - - - 23 

9/9/1991 Tower 89.86 - - - - - 6.6 22 

9/9/1991 Tower 99.84 - - - - - - 19.5 

9/9/1991 Tower 109.83 - - - - - 4.2 16.5 

10/15/1991 Tower 0.00 - - - - - 7 24 

10/15/1991 Tower 9.98 - - - - - - 24 

10/15/1991 Tower 19.97 - - - - - 7 24 

10/15/1991 Tower 29.95 - - - - - - 24 

10/15/1991 Tower 39.94 - - - - - - 24 

10/15/1991 Tower 49.92 - - - - - - 24 

10/15/1991 Tower 59.91 - - - - - 7.2 24 

10/15/1991 Tower 69.89 - - - - - - 24 

10/15/1991 Tower 79.87 - - - - - - 24 

11/25/1991 Tower 0.00 - - - - - 8.96 17.85 

11/25/1991 Tower 9.98 - - - - - 8.96 17.7 

11/25/1991 Tower 19.97 - - - - - 8.98 17.68 

11/25/1991 Tower 29.95 - - - - - 8.99 17.66 

11/25/1991 Tower 39.94 - - - - - 8.98 17.64 

11/25/1991 Tower 49.92 - - - - - 8.97 17.51 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

11/25/1991 Tower 59.91 - - - - - 8.98 17.51 

11/25/1991 Tower 69.89 - - - - - 8.99 17.46 

11/25/1991 Tower 79.87 - - - - - 8.55 17.32 

12/17/1991 Tower 0.00 - - - - - 8.8 14.3 

12/17/1991 Tower 9.98 - - - - - 8.8 14.3 

12/17/1991 Tower 19.97 - - - - - 8.7 14.28 

12/17/1991 Tower 29.95 - - - - - 8.65 14.22 

12/17/1991 Tower 39.94 - - - - - 8.56 14.18 

12/17/1991 Tower 49.92 - - - - - 8.57 14.18 

12/17/1991 Tower 59.91 - - - - - 8.58 14.13 

12/17/1991 Tower 69.89 - - - - - 8.58 14.1 

12/17/1991 Tower 79.87 - - - - - 8.6 14.07 

1/29/1992 Tower 0.00 - - - - - 11.66 11.86 

1/29/1992 Tower 9.98 - - - - - 11.62 11.85 

1/29/1992 Tower 19.97 - - - - - 11.5 11.5 

1/29/1992 Tower 29.95 - - - - - 11.58 11.51 

1/29/1992 Tower 39.94 - - - - - 11.53 11.58 

1/29/1992 Tower 49.92 - - - - - 11.5 11.58 

1/29/1992 Tower 59.91 - - - - - 11.28 11.44 

1/29/1992 Tower 69.89 - - - - - 11.3 11.4 

1/29/1992 Tower 79.87 - - - - - 11.24 11.32 

1/29/1992 Tower 89.86 - - - - - 11.1 11.3 

1/29/1992 Tower 99.84 - - - - - 11.08 11.26 

2/10/1992 Tower 0.00 - - - - - 10.68 12.83 

2/10/1992 Tower 9.98 - - - - - 10.71 12.62 

2/10/1992 Tower 19.97 - - - - - 10.61 12.6 

2/10/1992 Tower 29.95 - - - - - 10.56 12.37 

2/10/1992 Tower 39.94 - - - - - 10.41 12.13 

2/10/1992 Tower 49.92 - - - - - 10.4 12.13 

2/10/1992 Tower 59.91 - - - - - 10.21 11.73 

2/10/1992 Tower 69.89 - - - - - 10.23 11.58 

2/10/1992 Tower 79.87 - - - - - 9.86 11.54 

2/10/1992 Tower 89.86 - - - - - 9.76 11.5 

2/10/1992 Tower 99.84 - - - - - 9.72 11.5 

2/10/1992 Tower 109.83 - - - - - 9.68 11.5 

3/19/1992 Tower 0.00 - - - - - 10.15 16.6 

3/19/1992 Tower 9.98 - - - - - 10.2 15.91 

3/19/1992 Tower 19.97 - - - - - 10.17 15.71 

3/19/1992 Tower 29.95 - - - - - 10.21 15.35 

3/19/1992 Tower 39.94 - - - - - 10.56 14.08 

3/19/1992 Tower 49.92 - - - - - 10.11 13.6 

3/19/1992 Tower 59.91 - - - - - 9.74 12.47 

3/19/1992 Tower 69.89 - - - - - 9.22 12.27 

3/19/1992 Tower 79.87 - - - - - 9.11 12.22 

3/19/1992 Tower 89.86 - - - - - 8.96 12.22 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

3/19/1992 Tower 99.84 - - - - - 8.88 12.09 

4/7/1992 Tower 0.00 - - - - - 8.89 18.55 

4/7/1992 Tower 9.98 - - - - - 9.05 17.29 

4/7/1992 Tower 19.97 - - - - - 9.01 17.04 

4/7/1992 Tower 29.95 - - - - - 9.06 16.3 

4/7/1992 Tower 39.94 - - - - - 9.06 15.95 

4/7/1992 Tower 49.92 - - - - - 8.89 13.9 

4/7/1992 Tower 59.91 - - - - - 8.68 13.1 

4/7/1992 Tower 69.89 - - - - - 8.23 12.65 

4/7/1992 Tower 79.87 - - - - - 7.76 12.5 

4/7/1992 Tower 89.86 - - - - - 7.49 12.42 

4/7/1992 Tower 99.84 - - - - - 7.33 12.42 

4/7/1992 Tower 109.83 - - - - - 7.35 12.32 

4/22/1992 Tower 0.00 - - - - - 8.52 20.02 

4/22/1992 Tower 9.98 - - - - - 8.57 19.96 

4/22/1992 Tower 19.97 - - - - - 8.67 19.87 

4/22/1992 Tower 29.95 - - - - - 8.72 18.1 

4/22/1992 Tower 39.94 - - - - - 8.18 16.8 

4/22/1992 Tower 49.92 - - - - - 8.1 15.21 

4/22/1992 Tower 59.91 - - - - - 7.85 14.12 

4/22/1992 Tower 69.89 - - - - - 7.44 13.34 

4/22/1992 Tower 79.87 - - - - - 5.76 13 

4/22/1992 Tower 89.86 - - - - - 5.81 12.82 

4/22/1992 Tower 99.84 - - - - - 5.89 12.78 

5/6/1992 Tower 0.00 - - - - - 7.7 21.8 

5/6/1992 Tower 9.98 - - - - - 7.7 21.8 

5/6/1992 Tower 19.97 - - - - - 7.65 21.8 

5/6/1992 Tower 29.95 - - - - - 7.6 21.7 

5/6/1992 Tower 39.94 - - - - - 8.4 18.8 

5/6/1992 Tower 49.92 - - - - - 8.35 17.1 

5/6/1992 Tower 59.91 - - - - - 7.8 15.6 

5/6/1992 Tower 69.89 - - - - - 7.4 14.9 

5/6/1992 Tower 79.87 - - - - - 7.15 14 

5/6/1992 Tower 89.86 - - - - - 6.35 13 

6/16/1992 Tower 0.00 - - - - - 7.35 24 

6/16/1992 Tower 9.98 - - - - - 7.44 23.6 

6/16/1992 Tower 19.97 - - - - - 7.42 23.4 

6/16/1992 Tower 29.95 - - - - - 7.43 23.3 

6/16/1992 Tower 39.94 - - - - - 7.43 23.3 

6/16/1992 Tower 49.92 - - - - - 7.35 23.1 

6/16/1992 Tower 59.91 - - - - - 7.12 21.4 

6/16/1992 Tower 69.89 - - - - - 6.78 18.6 

6/16/1992 Tower 79.87 - - - - - 6.52 17.4 

6/16/1992 Tower 89.86 - - - - - 6 15.9 

6/16/1992 Tower 99.84 - - - - - 5 14.2 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

6/16/1992 Tower 109.83 - - - - - 4.75 14 

7/20/1992 Tower 0.00 - - - - - 7.8 26.8 

7/20/1992 Tower 9.98 - - - - - 7.9 26.5 

7/20/1992 Tower 19.97 - - - - - 8 26.3 

7/20/1992 Tower 29.95 - - - - - 8 26.1 

7/20/1992 Tower 39.94 - - - - - 8.1 25.8 

7/20/1992 Tower 49.92 - - - - - 7.8 23.8 

7/20/1992 Tower 59.91 - - - - - 7.6 22.5 

7/20/1992 Tower 69.89 - - - - - 7.2 22.2 

7/20/1992 Tower 79.87 - - - - - 6.8 21.9 

7/20/1992 Tower 89.86 - - - - - 5.8 19.4 

7/20/1992 Tower 99.84 - - - - - 5.7 17.5 

7/20/1992 Tower 109.83 - - - - - 5 15.9 

7/20/1992 Tower 119.81 - - - - - 4.4 14.5 

8/4/1992 Tower 0.00 - - - - - 8.4 26.9 

8/4/1992 Tower 9.98 - - - - - 8.5 26.8 

8/4/1992 Tower 19.97 - - - - - 8.5 26.7 

8/4/1992 Tower 29.95 - - - - - 8.5 26.6 

8/4/1992 Tower 39.94 - - - - - 8.5 26.4 

8/4/1992 Tower 49.92 - - - - - 8.1 25 

8/4/1992 Tower 59.91 - - - - - 7.2 23.4 

8/4/1992 Tower 69.89 - - - - - 6.7 22.6 

8/4/1992 Tower 79.87 - - - - - 6.3 22.1 

8/4/1992 Tower 89.86 - - - - - 6 21.2 

8/4/1992 Tower 99.84 - - - - - 4.1 18.1 

8/4/1992 Tower 109.83 - - - - - 3.8 16 

8/4/1992 Tower 119.81 - - - - - 3.2 14.4 

8/13/1992 Tower 0.00 - - - - - 8.4 27.9 

8/13/1992 Tower 9.98 - - - - - 8.6 27.9 

8/13/1992 Tower 19.97 - - - - - 8.7 27.4 

8/13/1992 Tower 29.95 - - - - - 8.2 26.9 

8/13/1992 Tower 39.94 - - - - - 7.6 26.2 

8/13/1992 Tower 49.92 - - - - - 6.2 25.5 

8/13/1992 Tower 59.91 - - - - - 5.8 24 

8/13/1992 Tower 69.89 - - - - - 5.4 23.7 

8/13/1992 Tower 79.87 - - - - - 5 23 

8/13/1992 Tower 89.86 - - - - - 4.7 21.3 

8/13/1992 Tower 99.84 - - - - - 4 18.5 

9/15/1992 Tower 0.00 - - - - - 7.01 25.7 

9/15/1992 Tower 9.98 - - - - - 7.1 25.5 

9/15/1992 Tower 19.97 - - - - - 7.05 25.5 

9/15/1992 Tower 29.95 - - - - - 7 25.5 

9/15/1992 Tower 39.94 - - - - - 7 25.5 

9/15/1992 Tower 49.92 - - - - - 7.04 25.4 

9/15/1992 Tower 59.91 - - - - - 7.05 25.4 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

9/15/1992 Tower 69.89 - - - - - 6 25.1 

9/15/1992 Tower 79.87 - - - - - 3.5 23 

9/15/1992 Tower 89.86 - - - - - 2.4 21.4 

9/15/1992 Tower 99.84 - - - - - 1.3 17.6 

9/15/1992 Tower 109.83 - - - - - 0.7 15.3 

10/14/1992 Tower 0.00 - - - - - 7.3 23 

10/14/1992 Tower 9.98 - - - - - 7.1 23.9 

10/14/1992 Tower 19.97 - - - - - 7.1 23.9 

10/14/1992 Tower 29.95 - - - - - 7.1 23.9 

10/14/1992 Tower 39.94 - - - - - 7.1 23.9 

10/14/1992 Tower 49.92 - - - - - 7.1 23.9 

10/14/1992 Tower 59.91 - - - - - 7.1 23.9 

10/14/1992 Tower 69.89 - - - - - 7.1 23.9 

10/14/1992 Tower 79.87 - - - - - 7.1 23.9 

10/14/1992 Tower 89.86 - - - - - 7 23.9 

10/14/1992 Tower 99.84 - - - - - 1 19.1 

11/3/1992 Tower 0.00 - - - - - 7.3 21.7 

11/3/1992 Tower 9.98 - - - - - 7.3 21.7 

11/3/1992 Tower 19.97 - - - - - 7.3 21.7 

11/3/1992 Tower 29.95 - - - - - 7.3 21.7 

11/3/1992 Tower 39.94 - - - - - 6.9 21.7 

11/3/1992 Tower 49.92 - - - - - 7.2 21.7 

11/3/1992 Tower 59.91 - - - - - 7.3 21.7 

11/3/1992 Tower 69.89 - - - - - 7 21.7 

11/3/1992 Tower 79.87 - - - - - 7 21.7 

11/3/1992 Tower 89.86 - - - - - 7 21.7 

11/3/1992 Tower 99.84 - - - - - 1 21.7 

12/8/1992 Tower 0.00 - - - - - 9.4 15.1 

12/8/1992 Tower 9.98 - - - - - 9.3 14.85 

12/8/1992 Tower 19.97 - - - - - 9.3 14.8 

12/8/1992 Tower 29.95 - - - - - 9.2 14.7 

12/8/1992 Tower 39.94 - - - - - 9.2 14.7 

12/8/1992 Tower 49.92 - - - - - 9.2 14.7 

12/8/1992 Tower 59.91 - - - - - 9.07 14.7 

12/8/1992 Tower 69.89 - - - - - 9.08 14.7 

12/8/1992 Tower 79.87 - - - - - 8.57 14.7 

1/21/1993 Tower 0.00 - - - - - 9.5 12.5 

1/21/1993 Tower 9.98 - - - - - 9.6 11.5 

1/21/1993 Tower 19.97 - - - - - 9.6 11.5 

1/21/1993 Tower 29.95 - - - - - 9.5 11.3 

1/21/1993 Tower 39.94 - - - - - 9.3 11.3 

1/21/1993 Tower 49.92 - - - - - 9.3 11.3 

1/21/1993 Tower 59.91 - - - - - 9.3 11.3 

1/21/1993 Tower 69.89 - - - - - 8.8 11.3 

1/21/1993 Tower 79.87 - - - - - 8.7 11.3 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

1/21/1993 Tower 89.86 - - - - - 8.8 11.3 

2/22/1993 Tower 0.00 - - - - - 8.7 13.4 

2/22/1993 Tower 9.98 - - - - - 8.7 12.8 

2/22/1993 Tower 19.97 - - - - - 8.7 12.8 

2/22/1993 Tower 29.95 - - - - - 8.7 12.8 

2/22/1993 Tower 39.94 - - - - - 8.6 12.7 

2/22/1993 Tower 49.92 - - - - - 8.5 12.7 

2/22/1993 Tower 59.91 - - - - - 8.3 12.5 

2/22/1993 Tower 69.89 - - - - - 7.9 11.7 

2/22/1993 Tower 79.87 - - - - - 8.1 11.7 

2/22/1993 Tower 89.86 - - - - - 7.8 11.7 

2/22/1993 Tower 99.84 - - - - - 7.9 11.7 

2/22/1993 Tower 109.83 - - - - - 7.9 11.7 

3/23/1993 Tower 0.00 - - - - - 8.8 19.37 

3/23/1993 Tower 9.98 - - - - - 9.1 18.34 

3/23/1993 Tower 19.97 - - - - - 9.3 16.31 

3/23/1993 Tower 29.95 - - - - - 8.3 14.33 

3/23/1993 Tower 39.94 - - - - - 8 13.37 

3/23/1993 Tower 49.92 - - - - - 8 13.08 

3/23/1993 Tower 59.91 - - - - - 7.9 12.86 

3/23/1993 Tower 69.89 - - - - - 7.6 12.6 

3/23/1993 Tower 79.87 - - - - - 7.2 12.44 

3/23/1993 Tower 89.86 - - - - - 7 12.36 

3/23/1993 Tower 99.84 - - - - - 7.1 12.32 

4/13/1993 Tower 0.00 - - - - - 8.8 19 

4/13/1993 Tower 9.98 - - - - - 8.3 19 

4/13/1993 Tower 19.97 - - - - - 8.3 19 

4/13/1993 Tower 29.95 - - - - - 8 18.8 

4/13/1993 Tower 39.94 - - - - - 7.5 16 

4/13/1993 Tower 49.92 - - - - - 7.2 14 

4/13/1993 Tower 59.91 - - - - - 6.8 13.3 

4/13/1993 Tower 69.89 - - - - - 6.9 13 

4/13/1993 Tower 79.87 - - - - - 6.9 12.9 

4/13/1993 Tower 89.86 - - - - - 6.5 12.9 

5/12/1993 Tower 0.00 - - - - - 8.7 22.2 

5/12/1993 Tower 9.98 - - - - - 8.7 22 

5/12/1993 Tower 19.97 - - - - - 8.5 21.7 

5/12/1993 Tower 29.95 - - - - - 8.4 21.7 

5/12/1993 Tower 39.94 - - - - - 7.7 21 

5/12/1993 Tower 49.92 - - - - - 6.8 19 

5/12/1993 Tower 59.91 - - - - - 6.3 17.8 

5/12/1993 Tower 69.89 - - - - - 6.3 17.4 

5/12/1993 Tower 79.87 - - - - - 6.2 16 

5/12/1993 Tower 89.86 - - - - - 5.8 13.8 

5/12/1993 Tower 99.84 - - - - - 5.5 13.2 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

6/12/1993 Tower 0.00 - - - - - 8.85 24.2 

6/12/1993 Tower 9.98 - - - - - 8.75 23.7 

6/12/1993 Tower 19.97 - - - - - 8.8 23.3 

6/12/1993 Tower 29.95 - - - - - 8.7 22.8 

6/12/1993 Tower 39.94 - - - - - 8.65 22.8 

6/12/1993 Tower 49.92 - - - - - 8.3 22.5 

6/12/1993 Tower 59.91 - - - - - 6.7 21.5 

6/12/1993 Tower 69.89 - - - - - 4.5 18.02 

6/12/1993 Tower 79.87 - - - - - 4.07 17.18 

6/12/1993 Tower 89.86 - - - - - 4 16.5 

6/12/1993 Tower 99.84 - - - - - 3.87 15 

7/13/1993 Tower 0.00 - - - - - 9.6 26.1 

7/13/1993 Tower 9.98 - - - - - 9.5 26.1 

7/13/1993 Tower 19.97 - - - - - 9.4 26.1 

7/13/1993 Tower 29.95 - - - - - 9.2 26.05 

7/13/1993 Tower 39.94 - - - - - 9 26.03 

7/13/1993 Tower 49.92 - - - - - 8.6 25.9 

7/13/1993 Tower 59.91 - - - - - 6.8 24 

7/13/1993 Tower 69.89 - - - - - 5 22.5 

7/13/1993 Tower 79.87 - - - - - 4.1 21.5 

7/13/1993 Tower 89.86 - - - - - 3.4 21 

7/13/1993 Tower 99.84 - - - - - 1.8 16.5 

7/13/1993 Tower 109.83 - - - - - 1.7 14.7 

8/10/1993 Tower 0.00 - - - - - 10.1 26.7 

8/10/1993 Tower 3.33 - - - - - 10.4 26.7 

8/10/1993 Tower 6.66 - - - - - 10.4 26.7 

8/10/1993 Tower 9.98 - - - - - 10.7 26.7 

8/10/1993 Tower 13.31 - - - - - 10.4 26.7 

8/10/1993 Tower 16.64 - - - - - 10.6 26.7 

8/10/1993 Tower 19.97 - - - - - 10.6 26.6 

8/10/1993 Tower 23.30 - - - - - 10.7 26.6 

8/10/1993 Tower 26.62 - - - - - 10.6 26.5 

8/10/1993 Tower 29.95 - - - - - 10.6 26.2 

8/10/1993 Tower 33.28 - - - - - 9.6 25.7 

8/10/1993 Tower 36.61 - - - - - 9.4 25.6 

8/10/1993 Tower 39.94 - - - - - 9.2 25.5 

8/10/1993 Tower 43.27 - - - - - 8.4 25.5 

8/10/1993 Tower 46.59 - - - - - 7.3 25.3 

8/10/1993 Tower 49.92 - - - - - 7.1 25.2 

8/10/1993 Tower 53.25 - - - - - 7 25.2 

8/10/1993 Tower 56.58 - - - - - 6.6 25.1 

8/10/1993 Tower 59.91 - - - - - 6.4 25.1 

8/10/1993 Tower 63.23 - - - - - 6.3 25 

8/10/1993 Tower 66.56 - - - - - 5.9 24.9 

8/10/1993 Tower 69.89 - - - - - 5.4 24.8 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

8/10/1993 Tower 73.22 - - - - - 4.9 24.6 

8/10/1993 Tower 76.55 - - - - - 3.9 24.1 

8/10/1993 Tower 79.87 - - - - - 3 23.3 

8/10/1993 Tower 83.20 - - - - - 2.6 23.1 

9/7/1993 Tower 0.00 - - - - - 9.4 26.9 

9/7/1993 Tower 3.33 - - - - - 9.5 26.9 

9/7/1993 Tower 6.66 - - - - - 9.6 26.6 

9/7/1993 Tower 9.98 - - - - - 9.8 26.3 

9/7/1993 Tower 13.31 - - - - - 9.8 26.3 

9/7/1993 Tower 16.64 - - - - - 9.8 26.2 

9/7/1993 Tower 19.97 - - - - - 9.7 26.2 

9/7/1993 Tower 23.30 - - - - - 9.7 26.2 

9/7/1993 Tower 26.62 - - - - - 9.6 26.2 

9/7/1993 Tower 29.95 - - - - - 9.5 26.1 

9/7/1993 Tower 33.28 - - - - - 9.5 26.1 

9/7/1993 Tower 36.61 - - - - - 9.5 26.1 

9/7/1993 Tower 39.94 - - - - - 9.5 26.1 

9/7/1993 Tower 43.27 - - - - - 9.5 26.1 

9/7/1993 Tower 46.59 - - - - - 9.3 26.1 

9/7/1993 Tower 49.92 - - - - - 9.3 26.1 

9/7/1993 Tower 53.25 - - - - - 9.2 26 

9/7/1993 Tower 56.58 - - - - - 4.7 25.5 

9/7/1993 Tower 59.91 - - - - - 4.3 25.4 

9/7/1993 Tower 63.23 - - - - - 3.8 25.3 

9/7/1993 Tower 66.56 - - - - - 2.8 25 

9/7/1993 Tower 69.89 - - - - - 1.8 24.8 

9/7/1993 Tower 73.22 - - - - - 1.7 24.5 

9/7/1993 Tower 76.55 - - - - - 1.4 24.4 

9/7/1993 Tower 79.87 - - - - - 1.4 24.4 

9/7/1993 Tower 83.20 - - - - - 1.3 24.4 

9/14/1993 Tower 0.00 - - - - - 7.5 26.3 

9/14/1993 Tower 3.33 - - - - - 7.4 26.3 

9/14/1993 Tower 6.66 - - - - - 7.5 26.1 

9/14/1993 Tower 9.98 - - - - - 7.4 26 

9/14/1993 Tower 13.31 - - - - - 7.4 26 

9/14/1993 Tower 16.64 - - - - - 7.4 25.9 

9/14/1993 Tower 19.97 - - - - - 7.3 25.9 

9/14/1993 Tower 23.30 - - - - - 7.3 25.9 

9/14/1993 Tower 26.62 - - - - - 7.3 25.9 

9/14/1993 Tower 29.95 - - - - - 7.3 25.9 

9/14/1993 Tower 33.28 - - - - - 7.3 25.9 

9/14/1993 Tower 36.61 - - - - - 7.2 25.9 

9/14/1993 Tower 39.94 - - - - - 7.2 25.9 

9/14/1993 Tower 43.27 - - - - - 7.2 25.9 

9/14/1993 Tower 46.59 - - - - - 7.2 25.9 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

9/14/1993 Tower 49.92 - - - - - 7.1 25.8 

9/14/1993 Tower 53.25 - - - - - 7.1 25.8 

9/14/1993 Tower 56.58 - - - - - 7 25.8 

9/14/1993 Tower 59.91 - - - - - 6.9 25.8 

9/14/1993 Tower 63.23 - - - - - 6.9 25.8 

9/14/1993 Tower 66.56 - - - - - 6.6 25.8 

9/14/1993 Tower 69.89 - - - - - 3.6 25.4 

9/14/1993 Tower 73.22 - - - - - 1.7 24.8 

9/14/1993 Tower 76.55 - - - - - 1.3 24.6 

9/14/1993 Tower 79.87 - - - - - 1 24.5 

9/14/1993 Tower 83.20 - - - - - 0.9 24.5 

9/28/1993 Tower 0.00 - - - - - 8.8 24.8 

9/28/1993 Tower 3.33 - - - - - 8.6 24.6 

9/28/1993 Tower 6.66 - - - - - 8.5 24.4 

9/28/1993 Tower 9.98 - - - - - 8.4 24.4 

9/28/1993 Tower 13.31 - - - - - 8.3 24.4 

9/28/1993 Tower 16.64 - - - - - 8.3 24.4 

9/28/1993 Tower 19.97 - - - - - 8.3 24.4 

9/28/1993 Tower 23.30 - - - - - 8.3 24.3 

9/28/1993 Tower 26.62 - - - - - 8.2 24.3 

9/28/1993 Tower 29.95 - - - - - 8.2 24.3 

9/28/1993 Tower 33.28 - - - - - 8.2 24.3 

9/28/1993 Tower 36.61 - - - - - 8.1 24.3 

9/28/1993 Tower 39.94 - - - - - 8.1 24.3 

9/28/1993 Tower 43.27 - - - - - 8 24.3 

9/28/1993 Tower 46.59 - - - - - 8 24.3 

9/28/1993 Tower 49.92 - - - - - 8 24.3 

9/28/1993 Tower 53.25 - - - - - 8 24.3 

9/28/1993 Tower 56.58 - - - - - 8 24.3 

9/28/1993 Tower 59.91 - - - - - 8 24.3 

9/28/1993 Tower 63.23 - - - - - 8 24.3 

9/28/1993 Tower 66.56 - - - - - 8 24.3 

9/28/1993 Tower 69.89 - - - - - 8 24.3 

9/28/1993 Tower 73.22 - - - - - 8 24.3 

9/28/1993 Tower 76.55 - - - - - 8 24.3 

9/28/1993 Tower 79.87 - - - - - 8 24.3 

10/6/1993 Tower 0.00 - - - - - 4.5 24.4 

10/6/1993 Tower 3.33 - - - - - 8.5 24.2 

10/6/1993 Tower 6.66 - - - - - 8.4 24.1 

10/6/1993 Tower 9.98 - - - - - 8.4 24.1 

10/6/1993 Tower 13.31 - - - - - 8.4 24.1 

10/6/1993 Tower 16.64 - - - - - 8.3 24.1 

10/6/1993 Tower 19.97 - - - - - 8.3 24.1 

10/6/1993 Tower 23.30 - - - - - 8.3 24.1 

10/6/1993 Tower 26.62 - - - - - 8.3 24.1 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

10/6/1993 Tower 29.95 - - - - - 8.3 24.1 

10/6/1993 Tower 33.28 - - - - - 8.3 24.1 

10/6/1993 Tower 36.61 - - - - - 8.3 24.1 

10/6/1993 Tower 39.94 - - - - - 8.3 24.1 

10/6/1993 Tower 43.27 - - - - - 8.3 24.1 

10/6/1993 Tower 46.59 - - - - - 8.3 24.1 

10/6/1993 Tower 49.92 - - - - - 8.3 24.1 

10/6/1993 Tower 53.25 - - - - - 8.3 24.1 

10/6/1993 Tower 56.58 - - - - - 8.3 24.1 

10/6/1993 Tower 59.91 - - - - - 8.3 24.1 

10/6/1993 Tower 63.23 - - - - - 8.3 24.1 

10/6/1993 Tower 66.56 - - - - - 8.3 24.1 

10/6/1993 Tower 69.89 - - - - - 8.3 24.1 

10/6/1993 Tower 73.22 - - - - - 8.3 24.1 

10/6/1993 Tower 76.55 - - - - - 8.3 24.1 

10/6/1993 Tower 79.87 - - - - - 8.4 24.1 

10/6/1993 Tower 83.20 - - - - - 8.4 24.1 

10/6/1993 Tower 86.53 - - - - - 8.3 24.1 

10/6/1993 Tower 89.86 - - - - - 2.3 22.5 

10/12/1993 Tower 0.00 - - - - - 8.5 23.9 

10/12/1993 Tower 3.33 - - - - - 8.5 23.8 

10/12/1993 Tower 6.66 - - - - - 8.5 23.7 

10/12/1993 Tower 9.98 - - - - - 8.5 23.7 

10/12/1993 Tower 13.31 - - - - - 8.5 23.7 

10/12/1993 Tower 16.64 - - - - - 8.5 23.7 

10/12/1993 Tower 19.97 - - - - - 8.4 23.7 

10/12/1993 Tower 23.30 - - - - - 8.4 23.7 

10/12/1993 Tower 26.62 - - - - - 8.4 23.7 

10/12/1993 Tower 29.95 - - - - - 8.2 23.7 

10/12/1993 Tower 33.28 - - - - - 8.2 23.7 

10/12/1993 Tower 36.61 - - - - - 8.2 23.7 

10/12/1993 Tower 39.94 - - - - - 8.2 23.7 

10/12/1993 Tower 43.27 - - - - - 8.2 23.7 

10/12/1993 Tower 46.59 - - - - - 8.2 23.7 

10/12/1993 Tower 49.92 - - - - - 8.1 23.7 

10/12/1993 Tower 53.25 - - - - - 8.1 23.7 

10/12/1993 Tower 56.58 - - - - - 8.1 23.7 

10/12/1993 Tower 59.91 - - - - - 8.1 23.7 

10/12/1993 Tower 63.23 - - - - - 8 23.7 

10/12/1993 Tower 66.56 - - - - - 8 23.7 

10/12/1993 Tower 69.89 - - - - - 7.8 23.6 

10/12/1993 Tower 73.22 - - - - - 7.8 23.6 

10/12/1993 Tower 76.55 - - - - - 7.8 23.6 

10/12/1993 Tower 79.87 - - - - - 7.8 23.6 

11/9/1993 Tower 0.00 - - - - - 9.8 20.2 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

11/9/1993 Tower 3.33 - - - - - 9.6 20.1 

11/9/1993 Tower 6.66 - - - - - 9.6 19.8 

11/9/1993 Tower 9.98 - - - - - 9.6 19.7 

11/9/1993 Tower 13.31 - - - - - 9.6 19.7 

11/9/1993 Tower 16.64 - - - - - 9.3 19.6 

11/9/1993 Tower 19.97 - - - - - 9.3 19.6 

11/9/1993 Tower 23.30 - - - - - 9.2 19.6 

11/9/1993 Tower 26.62 - - - - - 9.1 19.6 

11/9/1993 Tower 29.95 - - - - - 9.1 19.6 

11/9/1993 Tower 33.28 - - - - - 9.1 19.6 

11/9/1993 Tower 36.61 - - - - - 9.1 19.6 

11/9/1993 Tower 39.94 - - - - - 9.1 19.6 

11/9/1993 Tower 43.27 - - - - - 9.1 19.6 

11/9/1993 Tower 46.59 - - - - - 9.1 19.6 

11/9/1993 Tower 49.92 - - - - - 9.1 19.6 

11/9/1993 Tower 53.25 - - - - - 9.1 19.6 

11/9/1993 Tower 56.58 - - - - - 9.1 19.6 

11/9/1993 Tower 59.91 - - - - - 9.1 19.6 

11/9/1993 Tower 63.23 - - - - - 9.1 19.6 

11/9/1993 Tower 66.56 - - - - - 9.1 19.6 

11/9/1993 Tower 69.89 - - - - - 9.1 19.5 

11/9/1993 Tower 73.22 - - - - - 9.1 19.5 

11/9/1993 Tower 76.55 - - - - - 9.1 19.5 

11/9/1993 Tower 79.87 - - - - - 9.1 19.5 

11/9/1993 Tower 83.20 - - - - - 9 19.5 

11/9/1993 Tower 86.53 - - - - - 8.9 19.5 

11/9/1993 Tower 89.86 - - - - - 8.7 19.5 

11/18/1993 Tower 0.00 - - - - - 10 18.1 

11/18/1993 Tower 9.98 - - - - - 10.2 17.7 

11/18/1993 Tower 19.97 - - - - - 10.1 17.6 

11/18/1993 Tower 29.95 - - - - - 9.6 17.5 

11/18/1993 Tower 39.94 - - - - - 9.5 17.5 

11/18/1993 Tower 49.92 - - - - - 9.4 17.5 

11/18/1993 Tower 59.91 - - - - - 9.4 17.5 

11/18/1993 Tower 69.89 - - - - - 9.4 17.5 

11/18/1993 Tower 79.87 - - - - - 9.1 17.2 

11/18/1993 Tower 89.86 - - - - - 8.8 17.1 

11/18/1993 Tower 99.84 - - - - - 8.3 16.9 

11/18/1993 Tower 109.83 - - - - - 7 16.7 

12/2/1993 Tower 0.00 - - - - - 10.5 15.7 

12/2/1993 Tower 9.98 - - - - - 10.4 15.7 

12/2/1993 Tower 19.97 - - - - - 10.3 15.7 

12/2/1993 Tower 29.95 - - - - - 10.3 15.7 

12/2/1993 Tower 39.94 - - - - - 10.3 15.7 

12/2/1993 Tower 49.92 - - - - - 10.2 15.7 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

12/2/1993 Tower 59.91 - - - - - 10.2 15.7 

12/2/1993 Tower 63.23 - - - - - 9.8 15.6 

12/2/1993 Tower 66.56 - - - - - 9.6 15.6 

12/2/1993 Tower 69.89 - - - - - 9.4 15.5 

12/2/1993 Tower 73.22 - - - - - 9.2 15.4 

12/13/1993 Tower 0.00 - - - - - 11.4 14.9 

12/13/1993 Tower 9.98 - - - - - 11.2 14.6 

12/13/1993 Tower 19.97 - - - - - 11 14.5 

12/13/1993 Tower 29.95 - - - - - 10.8 14.5 

12/13/1993 Tower 39.94 - - - - - 10.8 14.5 

12/13/1993 Tower 49.92 - - - - - 10.7 14.5 

12/13/1993 Tower 59.91 - - - - - 10.7 14.5 

12/13/1993 Tower 69.89 - - - - - 10.7 14.5 

12/13/1993 Tower 79.87 - - - - - 10.7 14.5 

12/13/1993 Tower 89.86 - - - - - 10.7 14.5 

1/11/1994 Tower 0.00 - - - - - 10.4 12.6 

1/11/1994 Tower 9.98 - - - - - 10.4 12.1 

1/11/1994 Tower 19.97 - - - - - 10.2 12.1 

1/11/1994 Tower 29.95 - - - - - 10.1 12.1 

1/11/1994 Tower 39.94 - - - - - 10.1 12.1 

1/11/1994 Tower 49.92 - - - - - 10.2 12.1 

1/11/1994 Tower 59.91 - - - - - 10.1 12.1 

1/11/1994 Tower 69.89 - - - - - 10.1 12 

1/11/1994 Tower 79.87 - - - - - 10.1 12 

1/11/1994 Tower 89.86 - - - - - 10.1 12 

1/11/1994 Tower 99.84 - - - - - 10 12 

1/11/1994 Tower 109.83 - - - - - 10 12 

2/7/1994 Tower 0.00 - - - - - 10.3 12.1 

2/7/1994 Tower 9.98 - - - - - 10.3 12 

2/7/1994 Tower 19.97 - - - - - 10.1 11.9 

2/7/1994 Tower 29.95 - - - - - 10 11.9 

2/7/1994 Tower 39.94 - - - - - 10 11.7 

2/7/1994 Tower 49.92 - - - - - 9.9 11.6 

2/7/1994 Tower 59.91 - - - - - 9.8 11.5 

2/7/1994 Tower 69.89 - - - - - 9.8 11.5 

2/7/1994 Tower 79.87 - - - - - 9.8 11.5 

3/8/1994 Tower 0.00 - - - - - 10.3 14.3 

3/8/1994 Tower 3.33 - - - - - 10.3 14.2 

3/8/1994 Tower 6.66 - - - - - 10.2 14.1 

3/8/1994 Tower 9.98 - - - - - 10.2 14.1 

3/8/1994 Tower 13.31 - - - - - 10.1 14.1 

3/8/1994 Tower 16.64 - - - - - 10.1 14 

3/8/1994 Tower 19.97 - - - - - 10.1 14 

3/8/1994 Tower 23.30 - - - - - 10.1 13.9 

3/8/1994 Tower 26.62 - - - - - 10.1 12.8 

28-Oct-09 D-22 GEOSCIENCE Support Services, Inc. 



    

    

     

 

 

    

 

  

  

  

  

City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

3/8/1994 Tower 29.95 - - - - - 10.2 12.5 

3/8/1994 Tower 33.28 - - - - - 10.2 12.4 

3/8/1994 Tower 36.61 - - - - - 9.8 12.2 

3/8/1994 Tower 39.94 - - - - - 9.7 12.1 

3/8/1994 Tower 43.27 - - - - - 9.6 11.9 

3/8/1994 Tower 46.59 - - - - - 9.6 11.9 

3/8/1994 Tower 49.92 - - - - - 9.5 11.9 

3/8/1994 Tower 53.25 - - - - - 9.5 11.9 

3/8/1994 Tower 56.58 - - - - - 9.5 11.8 

3/8/1994 Tower 59.91 - - - - - 9 11.7 

3/8/1994 Tower 63.23 - - - - - 9 11.7 

3/8/1994 Tower 66.56 - - - - - 8.9 11.7 

3/8/1994 Tower 69.89 - - - - - 8.9 11.7 

3/8/1994 Tower 73.22 - - - - - 8.9 11.7 

3/8/1994 Tower 76.55 - - - - - 9 11.7 

3/8/1994 Tower 79.87 - - - - - 8.5 11.7 

3/8/1994 Tower 83.20 - - - - - 8.7 11.7 

3/8/1994 Tower 86.53 - - - - - 8.9 11.6 

3/8/1994 Tower 89.86 - - - - - 8.9 11.6 

4/19/1994 Tower 0.00 - - - - - 9.2 21 

4/19/1994 Tower 3.33 - - - - - 9.2 20.9 

4/19/1994 Tower 6.66 - - - - - 9.3 20.3 

4/19/1994 Tower 9.98 - - - - - 9.4 20.1 

4/19/1994 Tower 13.31 - - - - - 9.4 20 

4/19/1994 Tower 16.64 - - - - - 9.5 20 

4/19/1994 Tower 19.97 - - - - - 9.4 19.9 

4/19/1994 Tower 23.30 - - - - - 9.4 19.8 

4/19/1994 Tower 26.62 - - - - - 9.5 19.6 

4/19/1994 Tower 29.95 - - - - - 9.6 19.3 

4/19/1994 Tower 33.28 - - - - - 9.8 19.1 

4/19/1994 Tower 36.61 - - - - - 9.9 18.4 

4/19/1994 Tower 39.94 - - - - - 9.8 18 

4/19/1994 Tower 43.27 - - - - - 9.7 17.8 

4/19/1994 Tower 46.59 - - - - - 9.6 16.7 

4/19/1994 Tower 49.92 - - - - - 9.5 16.3 

4/19/1994 Tower 53.25 - - - - - 9.5 16.2 

4/19/1994 Tower 56.58 - - - - - 9.5 16 

4/19/1994 Tower 59.91 - - - - - 9.4 16 

4/19/1994 Tower 63.23 - - - - - 9.3 15.9 

4/19/1994 Tower 66.56 - - - - - 9.2 15.8 

4/19/1994 Tower 69.89 - - - - - 9.1 15.7 

4/19/1994 Tower 73.22 - - - - - 9 15.6 

4/19/1994 Tower 76.55 - - - - - 8.8 15.5 

4/19/1994 Tower 79.87 - - - - - 8.5 15 

4/19/1994 Tower 83.20 - - - - - 8 14.3 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

4/19/1994 Tower 86.53 - - - - - 7 13 

4/19/1994 Tower 89.86 - - - - - 6.7 12.6 

4/19/1994 Tower 93.19 - - - - - 6.6 12.6 

4/19/1994 Tower 96.51 - - - - - 6.6 12.5 

4/19/1994 Tower 99.84 - - - - - 6.5 12.5 

4/19/1994 Tower 103.17 - - - - - 6.4 12.5 

4/19/1994 Tower 106.50 - - - - - 6.2 12.5 

4/19/1994 Tower 109.83 - - - - - 6.1 12.4 

5/10/1994 Tower 0.00 - - - - - 8.8 21.2 

5/10/1994 Tower 3.33 - - - - - 8.8 21.1 

5/10/1994 Tower 6.66 - - - - - 8.8 20.2 

5/10/1994 Tower 9.98 - - - - - 8.8 20.1 

5/10/1994 Tower 13.31 - - - - - 8.8 20.1 

5/10/1994 Tower 16.64 - - - - - 8.8 20 

5/10/1994 Tower 19.97 - - - - - 8.8 19.9 

5/10/1994 Tower 23.30 - - - - - 8.8 19.9 

5/10/1994 Tower 26.62 - - - - - 8.8 19.9 

5/10/1994 Tower 29.95 - - - - - 8.8 19.8 

5/10/1994 Tower 33.28 - - - - - 8.8 19.8 

5/10/1994 Tower 36.61 - - - - - 8.8 19.6 

5/10/1994 Tower 39.94 - - - - - 8.8 19 

5/10/1994 Tower 43.27 - - - - - 8.7 18.9 

5/10/1994 Tower 46.59 - - - - - 8.7 18.7 

5/10/1994 Tower 49.92 - - - - - 8.6 18.7 

5/10/1994 Tower 53.25 - - - - - 8.4 18.6 

5/10/1994 Tower 56.58 - - - - - 8.4 18.3 

5/10/1994 Tower 59.91 - - - - - 8.2 18.1 

5/10/1994 Tower 63.23 - - - - - 7.9 17.4 

5/10/1994 Tower 66.56 - - - - - 7.9 16.8 

5/10/1994 Tower 69.89 - - - - - 7.6 16.1 

5/10/1994 Tower 73.22 - - - - - 7.5 15.9 

5/10/1994 Tower 76.55 - - - - - 7.4 15.7 

5/10/1994 Tower 79.87 - - - - - 7.3 15.5 

5/10/1994 Tower 83.20 - - - - - 7.3 15.3 

5/10/1994 Tower 86.53 - - - - - 6.9 14.9 

5/10/1994 Tower 89.86 - - - - - 6.8 14.7 

5/10/1994 Tower 93.19 - - - - - 6 14.2 

5/10/1994 Tower 96.51 - - - - - 5.7 13.6 

5/10/1994 Tower 99.84 - - - - - 5.45 13.1 

6/14/1994 Tower 0.00 - - - - - 8.1 24.05 

6/14/1994 Tower 3.33 - - - - - 8.1 24 

6/14/1994 Tower 6.66 - - - - - 8.1 24 

6/14/1994 Tower 9.98 - - - - - 8.1 23.9 

6/14/1994 Tower 13.31 - - - - - 8.1 23.9 

6/14/1994 Tower 16.64 - - - - - 8.1 23.9 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

6/14/1994 Tower 19.97 - - - - - 8.1 23.9 

6/14/1994 Tower 23.30 - - - - - 8.1 23.9 

6/14/1994 Tower 26.62 - - - - - 8.1 23.9 

6/14/1994 Tower 29.95 - - - - - 8 23.8 

6/14/1994 Tower 33.28 - - - - - 8 23.7 

6/14/1994 Tower 36.61 - - - - - 8.2 22.9 

6/14/1994 Tower 39.94 - - - - - 8.3 21.4 

6/14/1994 Tower 43.27 - - - - - 8.1 21 

6/14/1994 Tower 46.59 - - - - - 8.1 20.9 

6/14/1994 Tower 49.92 - - - - - 8 20.7 

6/14/1994 Tower 53.25 - - - - - 7.8 20.5 

6/14/1994 Tower 56.58 - - - - - 7.51 20.1 

6/14/1994 Tower 59.91 - - - - - 7.29 19.8 

6/14/1994 Tower 63.23 - - - - - 7.2 19.5 

6/14/1994 Tower 66.56 - - - - - 6.8 18.9 

6/14/1994 Tower 69.89 - - - - - 6.6 18.7 

6/14/1994 Tower 73.22 - - - - - 6.5 18.4 

6/14/1994 Tower 76.55 - - - - - 6.4 18.1 

6/14/1994 Tower 79.87 - - - - - 5.9 17.4 

6/14/1994 Tower 83.20 - - - - - 5.4 16.5 

6/14/1994 Tower 86.53 - - - - - 5.1 15.7 

6/14/1994 Tower 89.86 - - - - - 4.7 15.2 

6/14/1994 Tower 93.19 - - - - - 4.2 14.6 

6/14/1994 Tower 96.51 - - - - - 4.1 14.4 

6/14/1994 Tower 99.84 - - - - - 4 14.2 

7/9/1994 Tower 0.00 - - - - - 8.6 26.4 

7/9/1994 Tower 3.33 - - - - - 8.7 26.4 

7/9/1994 Tower 6.66 - - - - - 8.7 26.4 

7/9/1994 Tower 9.98 - - - - - 8.7 26.4 

7/9/1994 Tower 13.31 - - - - - 8.8 26.4 

7/9/1994 Tower 16.64 - - - - - 8.8 26.3 

7/9/1994 Tower 19.97 - - - - - 8.8 26.3 

7/9/1994 Tower 23.30 - - - - - 8.9 26.3 

7/9/1994 Tower 26.62 - - - - - 8.9 26.3 

7/9/1994 Tower 29.95 - - - - - 9 26.3 

7/9/1994 Tower 33.28 - - - - - 8.9 26.3 

7/9/1994 Tower 36.61 - - - - - 8.9 26.2 

7/9/1994 Tower 39.94 - - - - - 8.7 25.5 

7/9/1994 Tower 43.27 - - - - - 8.7 25.2 

7/9/1994 Tower 46.59 - - - - - 8.5 24.7 

7/9/1994 Tower 49.92 - - - - - 8.1 24.1 

7/9/1994 Tower 53.25 - - - - - 7.4 22.4 

7/9/1994 Tower 56.58 - - - - - 7.1 21.8 

7/9/1994 Tower 59.91 - - - - - 6.8 21.1 

7/9/1994 Tower 63.23 - - - - - 6.3 20.6 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

7/9/1994 Tower 66.56 - - - - - 5.9 20.2 

7/9/1994 Tower 69.89 - - - - - 5.6 19.6 

7/9/1994 Tower 73.22 - - - - - 5.4 19.1 

7/9/1994 Tower 76.55 - - - - - 5 18.6 

7/9/1994 Tower 79.87 - - - - - 4.7 18 

7/9/1994 Tower 83.20 - - - - - 4.2 17.4 

7/9/1994 Tower 86.53 - - - - - 3.8 16.5 

7/9/1994 Tower 89.86 - - - - - 3.1 15.6 

7/9/1994 Tower 93.19 - - - - - 2.9 15.1 

7/9/1994 Tower 96.51 - - - - - 2.8 14.9 

7/9/1994 Tower 99.84 - - - - - 2.8 14.7 

7/9/1994 Tower 103.17 - - - - - 2.6 14.6 

7/9/1994 Tower 106.50 - - - - - 2.5 14.5 

7/9/1994 Tower 109.83 - - - - - 2.5 14.3 

7/9/1994 Tower 113.15 - - - - - 2.3 14.1 

7/9/1994 Tower 116.48 - - - - - 2.2 14 

7/9/1994 Tower 119.81 - - - - - 2.2 14 

7/9/1994 Tower 123.14 - - - - - 2.1 13.9 

7/9/1994 Tower 126.47 - - - - - 1.7 13.9 

7/12/1994 Tower 0.00 - - - - - 9.3 26.6 

7/12/1994 Tower 3.33 - - - - - 9.5 26.6 

7/12/1994 Tower 6.66 - - - - - 9.5 26.5 

7/12/1994 Tower 9.98 - - - - - 9.5 26.5 

7/12/1994 Tower 13.31 - - - - - 9.5 26.5 

7/12/1994 Tower 16.64 - - - - - 9.5 26.5 

7/12/1994 Tower 19.97 - - - - - 9.5 26.4 

7/12/1994 Tower 23.30 - - - - - 9.5 26.4 

7/12/1994 Tower 26.62 - - - - - 9.4 26.4 

7/12/1994 Tower 29.95 - - - - - 9.3 26.3 

7/12/1994 Tower 33.28 - - - - - 9.3 26.3 

7/12/1994 Tower 36.61 - - - - - 9.3 26.2 

7/12/1994 Tower 39.94 - - - - - 9.2 26.2 

7/12/1994 Tower 43.27 - - - - - 9.1 26.1 

7/12/1994 Tower 46.59 - - - - - 8.7 25.4 

7/12/1994 Tower 49.92 - - - - - 8.1 23.7 

7/12/1994 Tower 53.25 - - - - - 7.1 22.9 

7/12/1994 Tower 56.58 - - - - - 6.8 21.9 

7/12/1994 Tower 59.91 - - - - - 6.5 21.2 

7/12/1994 Tower 63.23 - - - - - 6.2 20.6 

7/12/1994 Tower 66.56 - - - - - 5.8 20.2 

7/12/1994 Tower 69.89 - - - - - 5.8 20.2 

7/12/1994 Tower 73.22 - - - - - 5.5 19.8 

7/12/1994 Tower 76.55 - - - - - 5.2 19.2 

7/12/1994 Tower 79.87 - - - - - 4.7 18.5 

7/12/1994 Tower 83.20 - - - - - 4.3 17.4 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

7/12/1994 Tower 86.53 - - - - - 3.8 16.5 

7/12/1994 Tower 89.86 - - - - - 3.1 15.4 

7/12/1994 Tower 93.19 - - - - - 2.8 15.1 

7/12/1994 Tower 96.51 - - - - - 2.8 14.9 

7/12/1994 Tower 99.84 - - - - - 2.7 14.7 

7/12/1994 Tower 103.17 - - - - - 2.6 14.6 

7/12/1994 Tower 106.50 - - - - - 2.3 14.4 

7/12/1994 Tower 109.83 - - - - - 2.3 14.2 

8/9/1994 Tower 0.00 - - - - - 10 27.3 

8/9/1994 Tower 3.33 - - - - - 10.1 27.3 

8/9/1994 Tower 6.66 - - - - - 10 27.2 

8/9/1994 Tower 9.98 - - - - - 10.1 27.1 

8/9/1994 Tower 13.31 - - - - - 10.1 27.1 

8/9/1994 Tower 16.64 - - - - - 10 27 

8/9/1994 Tower 19.97 - - - - - 10 27 

8/9/1994 Tower 23.30 - - - - - 10 27 

8/9/1994 Tower 26.62 - - - - - 10 27 

8/9/1994 Tower 29.95 - - - - - 10 27 

8/9/1994 Tower 33.28 - - - - - 9.8 26.9 

8/9/1994 Tower 36.61 - - - - - 9.7 26.9 

8/9/1994 Tower 39.94 - - - - - 9.7 26.9 

8/9/1994 Tower 43.27 - - - - - 9.7 26.8 

8/9/1994 Tower 46.59 - - - - - 8.1 26.4 

8/9/1994 Tower 49.92 - - - - - 7.9 26.3 

8/9/1994 Tower 53.25 - - - - - 7.1 25.9 

8/9/1994 Tower 56.58 - - - - - 5.6 25.1 

8/9/1994 Tower 59.91 - - - - - 4.4 23.3 

8/9/1994 Tower 63.23 - - - - - 3.8 21.4 

8/9/1994 Tower 66.56 - - - - - 3.8 21.2 

8/9/1994 Tower 69.89 - - - - - 3.5 20.6 

8/9/1994 Tower 73.22 - - - - - 3.4 19.9 

8/9/1994 Tower 76.55 - - - - - 3.2 19.5 

8/9/1994 Tower 79.87 - - - - - 3 18.9 

8/9/1994 Tower 83.20 - - - - - 2.5 18 

8/9/1994 Tower 86.53 - - - - - 1.7 16.8 

8/9/1994 Tower 89.86 - - - - - 1.4 15.6 

8/9/1994 Tower 99.84 - - - - - 1.2 14.9 

8/9/1994 Tower 109.83 - - - - - 1 14.5 

8/9/1994 Tower 119.81 - - - - - 0.7 14.3 

9/13/1994 Tower 0.00 - - - - - 8.1 26.3 

9/13/1994 Tower 3.33 - - - - - 8 26.3 

9/13/1994 Tower 6.66 - - - - - 7.7 26.2 

9/13/1994 Tower 9.98 - - - - - 7.8 26.2 

9/13/1994 Tower 13.31 - - - - - 7.8 26.2 

9/13/1994 Tower 16.64 - - - - - 7.8 26.1 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

9/13/1994 Tower 19.97 - - - - - 7.8 26 

9/13/1994 Tower 23.30 - - - - - 7.8 26 

9/13/1994 Tower 26.62 - - - - - 7.8 26 

9/13/1994 Tower 29.95 - - - - - 7.7 25.9 

9/13/1994 Tower 33.28 - - - - - 7.7 25.9 

9/13/1994 Tower 36.61 - - - - - 7.7 25.9 

9/13/1994 Tower 39.94 - - - - - 7.6 25.7 

9/13/1994 Tower 43.27 - - - - - 7.7 25.7 

9/13/1994 Tower 46.59 - - - - - 7.6 25.9 

9/13/1994 Tower 49.92 - - - - - 7.6 25.9 

9/13/1994 Tower 53.25 - - - - - 7.6 25.8 

9/13/1994 Tower 56.58 - - - - - 7.7 25.9 

9/13/1994 Tower 59.91 - - - - - 7.7 25.9 

9/13/1994 Tower 63.23 - - - - - 7.3 25.8 

9/13/1994 Tower 83.20 - - - - - 0.11 18.3 

9/13/1994 Tower 86.53 - - - - - 0.11 17.2 

9/13/1994 Tower 89.86 - - - - - 0.11 16 

9/13/1994 Tower 93.19 - - - - - 0.11 15.5 

9/13/1994 Tower 96.51 - - - - - 0.11 15.3 

9/13/1994 Tower 99.84 - - - - - 0.11 15.2 

10/11/1994 Tower 0.00 - - - - - 8.1 23.7 

10/11/1994 Tower 3.33 - - - - - 7.9 23.5 

10/11/1994 Tower 6.66 - - - - - 7.8 23.4 

10/11/1994 Tower 9.98 - - - - - 7.7 23.3 

10/11/1994 Tower 13.31 - - - - - 7.7 23.3 

10/11/1994 Tower 16.64 - - - - - 7.7 23.3 

10/11/1994 Tower 19.97 - - - - - 7.6 23.3 

10/11/1994 Tower 23.30 - - - - - 7.6 23.3 

10/11/1994 Tower 26.62 - - - - - 7.6 23.3 

10/11/1994 Tower 29.95 - - - - - 7.6 23.3 

10/11/1994 Tower 33.28 - - - - - 7.6 23.3 

10/11/1994 Tower 36.61 - - - - - 7.5 23.3 

10/11/1994 Tower 39.94 - - - - - 7.5 23.3 

10/11/1994 Tower 43.27 - - - - - 7.5 23.3 

10/11/1994 Tower 46.59 - - - - - 7.5 23.3 

10/11/1994 Tower 49.92 - - - - - 7.6 23.2 

10/11/1994 Tower 53.25 - - - - - 7.5 23.2 

10/11/1994 Tower 56.58 - - - - - 7.5 23.2 

10/11/1994 Tower 59.91 - - - - - 7.4 23.2 

10/11/1994 Tower 63.23 - - - - - 7.1 23.1 

10/11/1994 Tower 66.56 - - - - - 6.7 23 

10/11/1994 Tower 69.89 - - - - - 6.4 23 

10/11/1994 Tower 73.22 - - - - - 4.7 22.7 

10/11/1994 Tower 76.55 - - - - - 0.5 21.1 

10/11/1994 Tower 79.87 - - - - - 0.2 18.1 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

10/11/1994 Tower 83.20 - - - - - 0.1 17.4 

10/11/1994 Tower 86.53 - - - - - 0.1 16.8 

10/11/1994 Tower 89.86 - - - - - 0.1 16.3 

10/11/1994 Tower 93.19 - - - - - 0.1 15.5 

11/8/1994 Tower 0.00 - - - - - 7.7 19.3 

11/8/1994 Tower 3.33 - - - - - 7.7 19.2 

11/8/1994 Tower 6.66 - - - - - 7.8 19.1 

11/8/1994 Tower 9.98 - - - - - 7.8 19 

11/8/1994 Tower 13.31 - - - - - 7.5 19 

11/8/1994 Tower 16.64 - - - - - 7.5 18.9 

11/8/1994 Tower 19.97 - - - - - 7.3 18.9 

11/8/1994 Tower 23.30 - - - - - 7.3 18.9 

11/8/1994 Tower 26.62 - - - - - 7.3 18.9 

11/8/1994 Tower 29.95 - - - - - 7.2 18.9 

11/8/1994 Tower 33.28 - - - - - 7.2 18.9 

11/8/1994 Tower 36.61 - - - - - 7.2 18.9 

11/8/1994 Tower 39.94 - - - - - 7.2 18.9 

11/8/1994 Tower 43.27 - - - - - 7.2 18.9 

11/8/1994 Tower 46.59 - - - - - 7.2 18.9 

11/8/1994 Tower 49.92 - - - - - 7.2 18.9 

11/8/1994 Tower 53.25 - - - - - 7.2 18.9 

11/8/1994 Tower 56.58 - - - - - 7.2 18.9 

11/8/1994 Tower 59.91 - - - - - 7.2 18.9 

11/8/1994 Tower 63.23 - - - - - 7.2 18.9 

11/8/1994 Tower 66.56 - - - - - 7.2 18.9 

11/8/1994 Tower 69.89 - - - - - 7.2 18.9 

11/8/1994 Tower 73.22 - - - - - 7.2 18.9 

11/8/1994 Tower 76.55 - - - - - 7 18.6 

11/8/1994 Tower 79.87 - - - - - 6.3 18.3 

11/8/1994 Tower 83.20 - - - - - - 17.9 

11/8/1994 Tower 86.53 - - - - - - 16.3 

11/8/1994 Tower 89.86 - - - - - - 15.3 

12/12/1994 Tower 0.00 - - - - - 9.43 13.31 

12/12/1994 Tower 3.33 - - - - - 9.47 13.23 

12/12/1994 Tower 6.66 - - - - - 9.49 13.18 

12/12/1994 Tower 9.98 - - - - - 9.7 13.17 

12/12/1994 Tower 13.31 - - - - - 9.75 13.17 

12/12/1994 Tower 16.97 - - - - - 9.77 13.15 

12/12/1994 Tower 19.97 - - - - - 9.85 13.15 

12/12/1994 Tower 23.30 - - - - - 9.96 13.13 

12/12/1994 Tower 26.62 - - - - - 10.06 13.12 

12/12/1994 Tower 29.95 - - - - - 10.12 13.11 

12/12/1994 Tower 33.28 - - - - - 10.16 13.1 

12/12/1994 Tower 36.61 - - - - - 10.17 13.09 

12/12/1994 Tower 39.94 - - - - - 10.18 13.08 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

12/12/1994 Tower 43.27 - - - - - 10.27 13.03 

12/12/1994 Tower 46.59 - - - - - 10.3 13.01 

12/12/1994 Tower 49.92 - - - - - 10.38 13 

12/12/1994 Tower 53.25 - - - - - 10.39 13 

12/12/1994 Tower 56.58 - - - - - 10.52 12.99 

12/12/1994 Tower 59.91 - - - - - 10.58 12.98 

12/12/1994 Tower 62.90 - - - - - 10.58 12.98 

12/12/1994 Tower 66.56 - - - - - 10.63 12.97 

12/12/1994 Tower 69.89 - - - - - 10.65 12.96 

12/12/1994 Tower 73.22 - - - - - 10.67 12.96 

12/12/1994 Tower 76.55 - - - - - 10.71 12.96 

1/9/1995 Tower 0.33 - - - - - 8.25 12.17 

1/9/1995 Tower 3.66 - - - - - 8.2 11.99 

1/9/1995 Tower 6.32 - - - - - 8.29 11.94 

1/9/1995 Tower 10.32 - - - - - 8.36 11.88 

1/9/1995 Tower 13.65 - - - - - 8.46 11.84 

1/9/1995 Tower 16.64 - - - - - 8.53 11.83 

1/9/1995 Tower 19.97 - - - - - 8.63 11.83 

1/9/1995 Tower 22.96 - - - - - 8.73 11.82 

1/9/1995 Tower 26.62 - - - - - 8.79 11.82 

1/9/1995 Tower 29.62 - - - - - 8.86 11.8 

1/9/1995 Tower 33.61 - - - - - 8.92 11.78 

1/9/1995 Tower 36.61 - - - - - 9.17 11.77 

1/9/1995 Tower 39.94 - - - - - 9.21 11.76 

1/9/1995 Tower 43.60 - - - - - 9.21 11.75 

1/9/1995 Tower 46.93 - - - - - 9.23 11.75 

1/9/1995 Tower 50.25 - - - - - 9.26 11.74 

1/9/1995 Tower 53.58 - - - - - 9.27 11.74 

1/9/1995 Tower 56.58 - - - - - 9.3 11.73 

1/9/1995 Tower 59.91 - - - - - 9.31 11.72 

1/9/1995 Tower 64.23 - - - - - 9.32 11.71 

1/9/1995 Tower 66.56 - - - - - 9.34 11.71 

1/9/1995 Tower 69.89 - - - - - 9.35 11.71 

1/9/1995 Tower 73.55 - - - - - 9.38 11.71 

1/9/1995 Tower 76.55 - - - - - 9.41 11.71 

1/9/1995 Tower 79.87 - - - - - 9.4 11.71 

1/9/1995 Tower 83.53 - - - - - 9.44 11.7 

1/9/1995 Tower 87.20 - - - - - 9.46 11.7 

1/9/1995 Tower 90.19 - - - - - 9.45 11.71 

1/9/1995 Tower 93.85 - - - - - 9.47 11.7 

1/9/1995 Tower 96.51 - - - - - 9.49 11.7 

1/9/1995 Tower 99.84 - - - - - 9.52 11.7 

1/9/1995 Tower 103.50 - - - - - 9.55 11.7 

1/9/1995 Tower 106.83 - - - - - 9.56 11.7 

1/9/1995 Tower 110.16 - - - - - 9.58 11.69 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

1/9/1995 Tower 112.82 - - - - - 9.6 11.69 

2/13/1995 Tower 0.00 - - - - - 8.82 13.55 

2/13/1995 Tower 3.33 - - - - - 8.83 13.55 

2/13/1995 Tower 6.66 - - - - - 8.85 13.54 

2/13/1995 Tower 9.98 - - - - - 8.86 13.53 

2/13/1995 Tower 13.31 - - - - - 8.88 13.53 

2/13/1995 Tower 16.64 - - - - - 8.9 13.53 

2/13/1995 Tower 19.97 - - - - - 8.94 13.52 

2/13/1995 Tower 23.30 - - - - - 8.94 13.52 

2/13/1995 Tower 26.62 - - - - - 8.96 13.52 

2/13/1995 Tower 29.95 - - - - - 8.98 13.52 

2/13/1995 Tower 33.28 - - - - - 8.99 13.51 

2/13/1995 Tower 36.61 - - - - - 8.98 13.46 

2/13/1995 Tower 39.94 - - - - - 9.01 12.57 

2/13/1995 Tower 43.27 - - - - - 8.67 12.21 

2/13/1995 Tower 46.59 - - - - - 8.58 12.14 

2/13/1995 Tower 49.92 - - - - - 8.59 12.11 

2/13/1995 Tower 53.25 - - - - - 8.63 12.06 

2/13/1995 Tower 56.58 - - - - - 8.66 12.02 

2/13/1995 Tower 59.91 - - - - - 8.63 12 

2/13/1995 Tower 63.23 - - - - - 8.62 11.95 

2/13/1995 Tower 66.56 - - - - - 8.61 11.93 

2/13/1995 Tower 69.89 - - - - - 8.55 11.9 

2/13/1995 Tower 73.22 - - - - - 8.5 11.9 

2/13/1995 Tower 76.55 - - - - - 8.48 11.89 

2/13/1995 Tower 79.87 - - - - - 8.46 11.89 

2/13/1995 Tower 83.20 - - - - - 8.41 11.89 

2/13/1995 Tower 86.53 - - - - - 8.38 11.9 

2/13/1995 Tower 89.86 - - - - - 8.35 11.9 

2/13/1995 Tower 93.19 - - - - - 8.27 11.89 

2/13/1995 Tower 96.51 - - - - - 8.2 11.89 

2/13/1995 Tower 99.84 - - - - - 8.14 11.89 

2/13/1995 Tower 103.17 - - - - - 8.11 11.87 

2/13/1995 Tower 106.50 - - - - - 8.09 11.86 

2/13/1995 Tower 109.83 - - - - - 8.01 11.87 

3/13/1995 Tower 0.00 - - - - - 8.2 17.52 

3/13/1995 Tower 3.33 - - - - - 8.34 15.85 

3/13/1995 Tower 6.66 - - - - - 8.39 15.45 

3/13/1995 Tower 9.98 - - - - - 8.39 15.16 

3/13/1995 Tower 13.31 - - - - - 8.35 15.09 

3/13/1995 Tower 16.64 - - - - - 8.34 15.07 

3/13/1995 Tower 19.97 - - - - - 8.3 15.03 

3/13/1995 Tower 23.30 - - - - - 8.23 14.99 

3/13/1995 Tower 26.62 - - - - - 8.19 14.98 

3/13/1995 Tower 29.95 - - - - - 8.14 14.98 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

3/13/1995 Tower 33.28 - - - - - 7.98 14.95 

3/13/1995 Tower 36.61 - - - - - 7.78 14.69 

3/13/1995 Tower 39.94 - - - - - 7.74 13.62 

3/13/1995 Tower 43.27 - - - - - 7.7 13.44 

3/13/1995 Tower 46.59 - - - - - 7.66 13.25 

3/13/1995 Tower 49.92 - - - - - 7.64 13.02 

3/13/1995 Tower 53.25 - - - - - 7.64 12.9 

3/13/1995 Tower 56.58 - - - - - 7.68 12.76 

3/13/1995 Tower 59.91 - - - - - 7.64 12.67 

3/13/1995 Tower 63.23 - - - - - 7.62 12.62 

3/13/1995 Tower 66.56 - - - - - 7.54 12.43 

3/13/1995 Tower 69.89 - - - - - 7.52 12.34 

3/13/1995 Tower 73.22 - - - - - 7.5 12.3 

3/13/1995 Tower 76.55 - - - - - 7.45 12.27 

3/13/1995 Tower 79.87 - - - - - 7.38 12.2 

3/13/1995 Tower 83.20 - - - - - 7.39 12.14 

3/13/1995 Tower 86.53 - - - - - 7.42 12.13 

3/13/1995 Tower 89.86 - - - - - 7.5 12.11 

3/13/1995 Tower 93.19 - - - - - 7.53 12.1 

3/13/1995 Tower 96.51 - - - - - 7.56 12.08 

3/13/1995 Tower 99.84 - - - - - 7.6 12.07 

3/13/1995 Tower 103.17 - - - - - 7.65 12.06 

4/11/1995 Tower 0.00 - - - - - 9.09 17.35 

4/11/1995 Tower 3.33 - - - - - 9.09 17.18 

4/11/1995 Tower 6.66 - - - - - 9.08 17.08 

4/11/1995 Tower 9.98 - - - - - 9.08 17 

4/11/1995 Tower 13.31 - - - - - 9.07 16.95 

4/11/1995 Tower 16.64 - - - - - 9.06 16.93 

4/11/1995 Tower 19.97 - - - - - 9.06 16.91 

4/11/1995 Tower 23.30 - - - - - 9.05 16.9 

4/11/1995 Tower 26.62 - - - - - 9.06 16.86 

4/11/1995 Tower 29.95 - - - - - 9.01 16.83 

4/11/1995 Tower 33.28 - - - - - 8.81 16.27 

4/11/1995 Tower 36.61 - - - - - 8.74 16.19 

4/11/1995 Tower 39.94 - - - - - 8.63 15.96 

4/11/1995 Tower 43.27 - - - - - 8.6 15.84 

4/11/1995 Tower 46.59 - - - - - 8.33 15.5 

4/11/1995 Tower 49.92 - - - - - 7.84 14.75 

4/11/1995 Tower 53.25 - - - - - 7.48 14.25 

4/11/1995 Tower 56.58 - - - - - 7.1 13.79 

4/11/1995 Tower 59.91 - - - - - 6.74 13.39 

4/11/1995 Tower 63.23 - - - - - 6.59 13.24 

4/11/1995 Tower 66.56 - - - - - 6.49 13.13 

4/11/1995 Tower 69.89 - - - - - 6.39 13.1 

4/11/1995 Tower 73.22 - - - - - 6.37 13.03 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

4/11/1995 Tower 76.55 - - - - - 6.35 13.03 

4/11/1995 Tower 79.87 - - - - - 6.22 12.95 

4/11/1995 Tower 83.20 - - - - - 6.16 12.91 

4/11/1995 Tower 86.53 - - - - - 6.06 12.87 

4/11/1995 Tower 89.86 - - - - - 6.03 12.83 

4/11/1995 Tower 93.19 - - - - - 5.87 12.82 

4/11/1995 Tower 96.51 - - - - - 5.85 12.78 

4/11/1995 Tower 99.84 - - - - - 5.79 12.77 

5/8/1995 Tower 0.00 - - - - - 8.21 18.51 

5/8/1995 Tower 3.33 - - - - - 8.25 18.25 

5/8/1995 Tower 6.66 - - - - - 8.23 18.22 

5/8/1995 Tower 9.98 - - - - - 8.22 18.21 

5/8/1995 Tower 13.31 - - - - - 8.2 18.19 

5/8/1995 Tower 16.64 - - - - - 8.2 18.19 

5/8/1995 Tower 19.97 - - - - - 8.15 18.18 

5/8/1995 Tower 23.30 - - - - - 8.14 18.16 

5/8/1995 Tower 26.62 - - - - - 8.12 18.15 

5/8/1995 Tower 29.95 - - - - - 8.1 18.12 

5/8/1995 Tower 33.28 - - - - - 8.02 17.89 

5/8/1995 Tower 36.61 - - - - - 8.18 16.82 

5/8/1995 Tower 39.94 - - - - - 8.09 16.59 

5/8/1995 Tower 43.27 - - - - - 8.02 16.4 

5/8/1995 Tower 46.59 - - - - - 7.89 16.17 

5/8/1995 Tower 49.92 - - - - - 7.71 15.86 

5/8/1995 Tower 53.25 - - - - - 7.41 15.62 

5/8/1995 Tower 56.58 - - - - - 6.78 14.89 

5/8/1995 Tower 59.91 - - - - - 6.02 13.91 

5/8/1995 Tower 63.23 - - - - - 5.81 13.71 

5/8/1995 Tower 66.56 - - - - - 5.61 13.54 

5/8/1995 Tower 69.89 - - - - - 5.33 13.39 

5/8/1995 Tower 73.22 - - - - - 5.27 13.34 

5/8/1995 Tower 76.55 - - - - - 5.15 13.26 

5/8/1995 Tower 79.87 - - - - - 4.95 13.18 

5/8/1995 Tower 83.20 - - - - - 4.83 13.08 

5/8/1995 Tower 86.53 - - - - - 4.76 13.01 

5/8/1995 Tower 89.86 - - - - - 4.77 12.97 

5/8/1995 Tower 93.19 - - - - - 4.76 12.95 

5/8/1995 Tower 96.51 - - - - - 4.74 12.91 

5/8/1995 Tower 99.84 - - - - - 4.68 12.85 

5/8/1995 Tower 103.17 - - - - - 4.73 12.85 

5/8/1995 Tower 106.50 - - - - - 4.73 12.82 

5/8/1995 Tower 109.83 - - - - - 4.76 12.81 

6/13/1995 Tower 0.00 - - - - - 7.89 23.97 

6/13/1995 Tower 3.33 - - - - - 8.13 23 

6/13/1995 Tower 6.66 - - - - - 8.21 22.73 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

6/13/1995 Tower 9.98 - - - - - 8.23 22.61 

6/13/1995 Tower 13.31 - - - - - 8.27 22.38 

6/13/1995 Tower 16.64 - - - - - 8.28 22.31 

6/13/1995 Tower 19.97 - - - - - 8.33 22.18 

6/13/1995 Tower 23.30 - - - - - 8.42 21.84 

6/13/1995 Tower 26.62 - - - - - 8.52 21.52 

6/13/1995 Tower 29.95 - - - - - 8.72 20.91 

6/13/1995 Tower 33.28 - - - - - 8.95 20.07 

6/13/1995 Tower 36.61 - - - - - 9.01 18.35 

6/13/1995 Tower 39.94 - - - - - 8.81 17.84 

6/13/1995 Tower 43.27 - - - - - 8.59 16.5 

6/13/1995 Tower 46.59 - - - - - 8.43 16.27 

6/13/1995 Tower 49.92 - - - - - 8.25 16.11 

6/13/1995 Tower 53.25 - - - - - 8.02 15.86 

6/13/1995 Tower 56.58 - - - - - 7.84 15.71 

6/13/1995 Tower 59.91 - - - - - 7.59 15.4 

6/13/1995 Tower 63.23 - - - - - 7.19 15.17 

6/13/1995 Tower 66.56 - - - - - 6.98 14.94 

6/13/1995 Tower 69.89 - - - - - 6.58 14.47 

6/13/1995 Tower 73.22 - - - - - 6.33 14.36 

6/13/1995 Tower 76.55 - - - - - 5.94 14.19 

6/13/1995 Tower 79.87 - - - - - 5.27 13.67 

6/13/1995 Tower 83.20 - - - - - 4.79 13.57 

6/13/1995 Tower 86.53 - - - - - 4.02 13.45 

6/13/1995 Tower 89.86 - - - - - 3.78 13.39 

6/13/1995 Tower 93.19 - - - - - 3.51 13.36 

6/13/1995 Tower 96.51 - - - - - 3.42 13.35 

6/13/1995 Tower 99.84 - - - - - 3.38 13.35 

6/13/1995 Tower 103.17 - - - - - 3.32 13.33 

6/13/1995 Tower 106.50 - - - - - 3.3 13.3 

6/13/1995 Tower 109.83 - - - - - 3.3 13.28 

6/13/1995 Tower 113.15 - - - - - 3.27 13.28 

7/10/1995 Tower 0.00 - - - - - 7.22 25.91 

7/10/1995 Tower 3.33 - - - - - 7.28 25.92 

7/10/1995 Tower 6.66 - - - - - 7.34 25.92 

7/10/1995 Tower 9.98 - - - - - 7.39 25.85 

7/10/1995 Tower 13.31 - - - - - 7.47 25.78 

7/10/1995 Tower 16.64 - - - - - 7.54 25.68 

7/10/1995 Tower 19.97 - - - - - 7.59 25.59 

7/10/1995 Tower 23.30 - - - - - 7.63 25.5 

7/10/1995 Tower 26.62 - - - - - 7.67 25.43 

7/10/1995 Tower 29.95 - - - - - 7.69 25.41 

7/10/1995 Tower 33.28 - - - - - 7.73 25.39 

7/10/1995 Tower 36.61 - - - - - 8.01 24.4 

7/10/1995 Tower 39.94 - - - - - 8.28 21.52 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

7/10/1995 Tower 43.27 - - - - - 8.38 19.39 

7/10/1995 Tower 46.59 - - - - - 8.21 18.6 

7/10/1995 Tower 49.92 - - - - - 8.12 18.45 

7/10/1995 Tower 53.25 - - - - - 7.98 18.22 

7/10/1995 Tower 56.58 - - - - - 7.87 17.79 

7/10/1995 Tower 59.91 - - - - - 7.76 17.62 

7/10/1995 Tower 63.23 - - - - - 7.6 17.26 

7/10/1995 Tower 66.56 - - - - - 7.44 16.7 

7/10/1995 Tower 69.89 - - - - - 7.23 15.62 

7/10/1995 Tower 73.22 - - - - - 6.85 15.03 

7/10/1995 Tower 76.55 - - - - - 6.61 14.55 

7/10/1995 Tower 79.87 - - - - - 6.37 14.21 

7/10/1995 Tower 83.20 - - - - - 5.28 13.72 

7/10/1995 Tower 86.53 - - - - - 4.92 13.68 

7/10/1995 Tower 89.86 - - - - - 4.5 13.62 

7/10/1995 Tower 93.19 - - - - - 4.12 13.6 

7/10/1995 Tower 96.51 - - - - - 3.56 13.59 

7/10/1995 Tower 99.84 - - - - - 3.31 13.58 

7/10/1995 Tower 103.17 - - - - - 2.97 13.57 

7/10/1995 Tower 106.50 - - - - - 2.75 13.55 

7/10/1995 Tower 109.83 - - - - - 2.56 13.54 

8/7/1995 Tower 0.00 - - - - - 9.86 27.43 

8/7/1995 Tower 0.33 - - - - - 10.35 28.17 

8/7/1995 Tower 1.66 - - - - - 10.49 28.17 

8/7/1995 Tower 3.33 - - - - - 10.6 28.17 

8/7/1995 Tower 4.99 - - - - - 10.85 27.89 

8/7/1995 Tower 6.66 - - - - - 10.99 27.76 

8/7/1995 Tower 8.32 - - - - - 11.11 27.64 

8/7/1995 Tower 9.98 - - - - - 11.13 27.55 

8/7/1995 Tower 11.65 - - - - - 11.26 27.44 

8/7/1995 Tower 13.31 - - - - - 11.35 27.42 

8/7/1995 Tower 14.64 - - - - - 10.04 27.42 

8/7/1995 Tower 14.98 - - - - - 11.36 27.36 

8/7/1995 Tower 16.64 - - - - - 11.41 27.42 

8/7/1995 Tower 18.30 - - - - - 11.47 27.43 

8/7/1995 Tower 19.97 - - - - - 11.53 27.42 

8/7/1995 Tower 21.63 - - - - - 10.14 27.42 

8/7/1995 Tower 21.97 - - - - - 11.58 27.31 

8/7/1995 Tower 23.30 - - - - - 11.63 27.39 

8/7/1995 Tower 24.96 - - - - - 10.16 27.36 

8/7/1995 Tower 25.29 - - - - - 11.63 27.24 

8/7/1995 Tower 26.62 - - - - - 11.67 27.31 

8/7/1995 Tower 28.29 - - - - - 11.73 27.23 

8/7/1995 Tower 29.95 - - - - - 11.8 27.16 

8/7/1995 Tower 31.62 - - - - - 11.85 27.07 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

8/7/1995 Tower 33.28 - - - - - 11.86 26.87 

8/7/1995 Tower 34.61 - - - - - 10.54 26.44 

8/7/1995 Tower 34.94 - - - - - 11.91 26.45 

8/7/1995 Tower 36.61 - - - - - 11.55 26.35 

8/7/1995 Tower 38.27 - - - - - 10.79 26.27 

8/7/1995 Tower 39.94 - - - - - 10.56 26.11 

8/7/1995 Tower 41.60 - - - - - 10.23 25.78 

8/7/1995 Tower 43.27 - - - - - 9.62 24.56 

8/7/1995 Tower 44.93 - - - - - 9.51 22.96 

8/7/1995 Tower 46.59 - - - - - 9.36 21.91 

8/7/1995 Tower 46.93 - - - - - 8.73 21.15 

8/7/1995 Tower 48.26 - - - - - 9.27 21.75 

8/7/1995 Tower 49.92 - - - - - 9.15 21.49 

8/7/1995 Tower 51.59 - - - - - 8.89 21.15 

8/7/1995 Tower 53.25 - - - - - 7.29 18.84 

8/7/1995 Tower 54.58 - - - - - 8.45 20.68 

8/7/1995 Tower 54.91 - - - - - 6.76 18.28 

8/7/1995 Tower 56.58 - - - - - 8.08 19.23 

8/7/1995 Tower 58.24 - - - - - 7.93 18.67 

8/7/1995 Tower 59.91 - - - - - 7.38 18.46 

8/7/1995 Tower 61.57 - - - - - 7.05 17.78 

8/7/1995 Tower 63.23 - - - - - 6.4 17.46 

8/7/1995 Tower 64.90 - - - - - 6.19 17.37 

8/7/1995 Tower 66.56 - - - - - 5.82 17.13 

8/7/1995 Tower 68.23 - - - - - 5.55 16.92 

8/7/1995 Tower 69.89 - - - - - 5.13 16.82 

8/7/1995 Tower 71.55 - - - - - 4.7 15.87 

8/7/1995 Tower 73.22 - - - - - 4.29 15.39 

8/7/1995 Tower 74.88 - - - - - 3.95 15.39 

8/7/1995 Tower 76.55 - - - - - 3.46 15.29 

8/7/1995 Tower 78.21 - - - - - 3.08 14.87 

8/7/1995 Tower 79.87 - - - - - 1.17 14.07 

8/7/1995 Tower 80.21 - - - - - 2.81 14.6 

8/7/1995 Tower 81.54 - - - - - 2.49 14.3 

8/7/1995 Tower 83.20 - - - - - 2.19 14.21 

8/7/1995 Tower 84.53 - - - - - 0.59 14 

8/7/1995 Tower 84.87 - - - - - 1.88 14.13 

8/7/1995 Tower 86.53 - - - - - 1.61 14.08 

8/7/1995 Tower 88.19 - - - - - 1.45 14.06 

8/7/1995 Tower 89.86 - - - - - 1.19 14.04 

8/7/1995 Tower 91.52 - - - - - 1.05 14.02 

8/7/1995 Tower 93.19 - - - - - 0.85 14 

8/7/1995 Tower 94.85 - - - - - 0.73 13.98 

8/7/1995 Tower 96.51 - - - - - 0.68 13.96 

8/7/1995 Tower 98.18 - - - - - 0.62 13.95 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

8/7/1995 Tower 99.84 - - - - - 0.58 13.94 

8/7/1995 Tower 100.18 - - - - - 0.48 13.86 

8/7/1995 Tower 101.51 - - - - - 0.59 13.91 

8/7/1995 Tower 101.84 - - - - - 0.46 13.86 

8/7/1995 Tower 103.17 - - - - - 0.58 13.91 

8/7/1995 Tower 104.83 - - - - - 0.56 13.9 

8/7/1995 Tower 106.50 - - - - - 0.56 13.88 

8/7/1995 Tower 108.16 - - - - - 0.57 13.86 

8/7/1995 Tower 109.83 - - - - - 0.55 13.86 

8/7/1995 Tower 111.49 - - - - - 0.55 13.85 

8/7/1995 Tower 113.15 - - - - - 0.56 13.83 

8/7/1995 Tower 114.49 - - - - - 0.56 13.82 

8/8/1995 Tower 0.00 - - - - - 12.28 27.98 

8/8/1995 Tower 1.66 - - - - - 12.44 27.95 

8/8/1995 Tower 3.33 - - - - - 12.55 27.93 

8/8/1995 Tower 4.99 - - - - - 12.71 27.79 

8/8/1995 Tower 6.66 - - - - - 12.86 27.66 

8/8/1995 Tower 8.32 - - - - - 12.98 27.61 

8/8/1995 Tower 9.98 - - - - - 13.1 27.6 

8/8/1995 Tower 11.65 - - - - - 13.22 27.56 

8/8/1995 Tower 13.31 - - - - - 13.23 27.51 

8/8/1995 Tower 14.98 - - - - - 13.24 27.49 

8/8/1995 Tower 16.64 - - - - - 13.22 27.46 

8/8/1995 Tower 18.30 - - - - - 13.17 27.42 

8/8/1995 Tower 19.97 - - - - - 13.13 27.4 

8/8/1995 Tower 21.63 - - - - - 13.06 27.38 

8/8/1995 Tower 23.30 - - - - - 13.04 27.36 

8/8/1995 Tower 24.96 - - - - - 13.03 27.36 

8/8/1995 Tower 26.62 - - - - - 13 27.35 

8/8/1995 Tower 28.29 - - - - - 12.91 27.32 

8/8/1995 Tower 29.95 - - - - - 12.74 27.25 

8/8/1995 Tower 31.62 - - - - - 12.72 27.24 

8/8/1995 Tower 33.28 - - - - - 12.52 27.23 

8/8/1995 Tower 34.94 - - - - - 11.96 27.12 

8/8/1995 Tower 36.61 - - - - - 11.63 26.73 

8/8/1995 Tower 38.27 - - - - - 10.62 25.65 

8/8/1995 Tower 39.94 - - - - - 10.51 25.57 

8/8/1995 Tower 41.60 - - - - - 10.31 25.08 

8/8/1995 Tower 43.27 - - - - - 10.16 24.67 

8/8/1995 Tower 44.93 - - - - - 9.84 24.28 

8/8/1995 Tower 46.59 - - - - - 9.34 22.57 

8/8/1995 Tower 48.26 - - - - - 8.77 22.5 

8/8/1995 Tower 49.92 - - - - - 8.63 21.93 

8/8/1995 Tower 51.59 - - - - - 8.2 21.04 

8/8/1995 Tower 53.25 - - - - - 7.9 18.78 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

8/8/1995 Tower 54.91 - - - - - 7.57 20.46 

8/8/1995 Tower 56.58 - - - - - 7.34 19.71 

8/8/1995 Tower 58.24 - - - - - 6.89 19.11 

8/8/1995 Tower 59.91 - - - - - 6.79 18.26 

8/8/1995 Tower 61.57 - - - - - 6.44 17.8 

8/8/1995 Tower 63.23 - - - - - 6.14 17.05 

8/8/1995 Tower 64.90 - - - - - 5.76 16.93 

8/8/1995 Tower 66.56 - - - - - 5.51 16.84 

8/8/1995 Tower 68.23 - - - - - 5.33 16.68 

8/8/1995 Tower 69.89 - - - - - 5.11 16.51 

8/8/1995 Tower 71.55 - - - - - 4.81 16.34 

8/8/1995 Tower 73.22 - - - - - 4.58 16.3 

8/8/1995 Tower 74.88 - - - - - 3.88 16.15 

8/8/1995 Tower 76.55 - - - - - 3.43 15.93 

8/8/1995 Tower 78.21 - - - - - 3.1 15.72 

8/8/1995 Tower 79.87 - - - - - 2.45 15.27 

8/8/1995 Tower 81.54 - - - - - 1.99 14.67 

8/8/1995 Tower 83.20 - - - - - 0.99 14.22 

8/8/1995 Tower 84.87 - - - - - 0.74 14.08 

8/8/1995 Tower 86.53 - - - - - 0.65 14.07 

8/8/1995 Tower 88.19 - - - - - 0.6 14.05 

8/8/1995 Tower 89.86 - - - - - 0.56 14.03 

8/8/1995 Tower 91.52 - - - - - 0.54 14.01 

8/8/1995 Tower 93.19 - - - - - 0.53 13.99 

8/8/1995 Tower 94.85 - - - - - 0.52 13.99 

8/8/1995 Tower 96.51 - - - - - 0.52 14 

8/8/1995 Tower 98.18 - - - - - 0.52 13.99 

8/8/1995 Tower 99.84 - - - - - 0.53 13.99 

8/8/1995 Tower 101.51 - - - - - 0.51 13.99 

8/8/1995 Tower 103.17 - - - - - 0.49 13.91 

8/8/1995 Tower 104.83 - - - - - 0.49 13.87 

8/8/1995 Tower 106.50 - - - - - 0.48 13.88 

8/8/1995 Tower 108.16 - - - - - 0.49 13.88 

8/8/1995 Tower 109.83 - - - - - 0.47 13.88 

8/8/1995 Tower 111.49 - - - - - 0.46 13.87 

8/8/1995 Tower 113.15 - - - - - 0.46 13.87 

8/14/1995 Tower 0.00 - - - - - 10.78 27.75 

8/14/1995 Tower 3.33 - - - - - 11.09 27.74 

8/14/1995 Tower 6.66 - - - - - 11.45 27.71 

8/14/1995 Tower 9.98 - - - - - 11.95 27.33 

8/14/1995 Tower 13.31 - - - - - 12.19 27.25 

8/14/1995 Tower 16.64 - - - - - 12.23 27.09 

8/14/1995 Tower 19.97 - - - - - 12.27 27.07 

8/14/1995 Tower 23.30 - - - - - 12.29 27.04 

8/14/1995 Tower 26.62 - - - - - 12.25 27.02 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

8/14/1995 Tower 29.95 - - - - - 12.25 27.02 

8/14/1995 Tower 33.28 - - - - - 12.19 26.97 

8/14/1995 Tower 36.61 - - - - - 12.08 26.85 

8/14/1995 Tower 39.94 - - - - - 12.01 26.8 

8/14/1995 Tower 43.27 - - - - - 10.7 25.12 

8/14/1995 Tower 46.59 - - - - - 10.07 24.5 

8/14/1995 Tower 49.92 - - - - - 8.35 20.81 

8/14/1995 Tower 53.25 - - - - - 7.84 20.46 

8/14/1995 Tower 56.58 - - - - - 7.27 19.97 

8/14/1995 Tower 59.91 - - - - - 6.67 19.39 

8/14/1995 Tower 63.23 - - - - - 6.08 18.73 

8/14/1995 Tower 66.56 - - - - - 5.05 17.66 

8/14/1995 Tower 69.89 - - - - - 3.7 16.32 

8/14/1995 Tower 73.22 - - - - - 2.79 15.36 

8/14/1995 Tower 76.55 - - - - - 1.65 15.01 

8/14/1995 Tower 79.87 - - - - - 1.2 14.68 

8/14/1995 Tower 83.20 - - - - - 0.78 14.25 

8/14/1995 Tower 86.53 - - - - - 0.62 14.14 

8/14/1995 Tower 89.86 - - - - - 0.49 14.03 

8/14/1995 Tower 93.19 - - - - - 0.39 13.97 

8/14/1995 Tower 96.51 - - - - - 0.37 13.95 

8/14/1995 Tower 99.84 - - - - - 0.34 13.93 

8/14/1995 Tower 103.17 - - - - - 0.33 13.93 

8/14/1995 Tower 106.50 - - - - - 0.32 13.91 

8/14/1995 Tower 109.83 - - - - - 0.29 13.9 

8/14/1995 Tower 113.15 - - - - - 0.28 13.9 

8/22/1995 Tower 0.33 - - - - - 10.11 27.77 

8/22/1995 Tower 3.33 - - - - - 10.44 27.42 

8/22/1995 Tower 6.66 - - - - - 10.68 27.29 

8/22/1995 Tower 9.65 - - - - - 10.78 27.24 

8/22/1995 Tower 13.31 - - - - - 10.91 27.2 

8/22/1995 Tower 16.64 - - - - - 11.02 27.19 

8/22/1995 Tower 19.97 - - - - - 11.12 27.18 

8/22/1995 Tower 23.63 - - - - - 11.21 27.16 

8/22/1995 Tower 26.96 - - - - - 11.3 27.15 

8/22/1995 Tower 30.29 - - - - - 11.32 27.08 

8/22/1995 Tower 33.61 - - - - - 11.33 27 

8/22/1995 Tower 36.94 - - - - - 11.36 26.92 

8/22/1995 Tower 39.94 - - - - - 11.37 26.81 

8/22/1995 Tower 43.27 - - - - - 11.39 26.79 

8/22/1995 Tower 46.59 - - - - - 11.31 26.72 

8/22/1995 Tower 49.92 - - - - - 7.47 22.79 

8/22/1995 Tower 53.25 - - - - - 6.64 20.97 

8/22/1995 Tower 56.58 - - - - - 6.33 20.7 

8/22/1995 Tower 59.91 - - - - - 5.9 20.25 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

8/22/1995 Tower 63.23 - - - - - 5.43 19.74 

8/22/1995 Tower 66.56 - - - - - 4.69 18.65 

8/22/1995 Tower 69.89 - - - - - 3.77 17.24 

8/22/1995 Tower 73.22 - - - - - 3.04 16.18 

8/22/1995 Tower 76.88 - - - - - 1.95 15.46 

8/22/1995 Tower 80.21 - - - - - 1.48 14.89 

8/22/1995 Tower 83.20 - - - - - 0.92 14.63 

8/22/1995 Tower 85.86 - - - - - 0.72 14.48 

9/12/1995 Tower 0.00 - - - - - 8.02 26.59 

9/12/1995 Tower 3.33 - - - - - 8.02 26.53 

9/12/1995 Tower 6.66 - - - - - 8.02 26.48 

9/12/1995 Tower 9.98 - - - - - 8.02 26.4 

9/12/1995 Tower 13.31 - - - - - 8.02 26.38 

9/12/1995 Tower 16.64 - - - - - 8.02 26.34 

9/12/1995 Tower 19.97 - - - - - 8.02 26.33 

9/12/1995 Tower 23.30 - - - - - 8.02 26.33 

9/12/1995 Tower 26.62 - - - - - 8.02 26.3 

9/12/1995 Tower 29.95 - - - - - 8.02 26.3 

9/12/1995 Tower 33.28 - - - - - 8.06 26.31 

9/12/1995 Tower 36.61 - - - - - 8.06 26.28 

9/12/1995 Tower 39.94 - - - - - 8.06 26.27 

9/12/1995 Tower 43.27 - - - - - 8.06 26.28 

9/12/1995 Tower 46.59 - - - - - 8.06 26.27 

9/12/1995 Tower 49.92 - - - - - 8.06 26.26 

9/12/1995 Tower 53.25 - - - - - 8.06 26.27 

9/12/1995 Tower 56.58 - - - - - 8.06 26.25 

9/12/1995 Tower 59.91 - - - - - 7.94 26.24 

9/12/1995 Tower 63.23 - - - - - 6.56 26.17 

9/12/1995 Tower 66.56 - - - - - 5.98 25.1 

9/12/1995 Tower 69.89 - - - - - 0.8 21.85 

9/12/1995 Tower 73.22 - - - - - 0.79 19.47 

9/12/1995 Tower 76.55 - - - - - 0.75 18.22 

9/12/1995 Tower 79.87 - - - - - 0.63 17.5 

9/12/1995 Tower 83.20 - - - - - 0.55 17.16 

9/12/1995 Tower 86.53 - - - - - 0.44 16.22 

9/12/1995 Tower 89.86 - - - - - 0.29 14.62 

9/12/1995 Tower 93.19 - - - - - 0.22 14.33 

9/12/1995 Tower 96.51 - - - - - 0.22 14.26 

9/12/1995 Tower 99.84 - - - - - 0.21 14.18 

9/12/1995 Tower 103.17 - - - - - 0.24 14.14 

9/12/1995 Tower 106.50 - - - - - 0.23 14.12 

9/12/1995 Tower 109.83 - - - - - 0.19 14.11 

9/12/1995 Tower 113.15 - - - - - 0.18 14.06 

9/12/1995 Tower 116.48 - - - - - 0.12 14.08 

9/12/1995 Tower 119.81 - - - - - 0.11 14.07 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

10/10/1995 Tower 0.00 - - - - - 7.2 24.4 

10/10/1995 Tower 3.33 - - - - - 7.2 24.4 

10/10/1995 Tower 6.66 - - - - - 7.2 24.2 

10/10/1995 Tower 9.98 - - - - - 7.3 24.1 

10/10/1995 Tower 13.31 - - - - - 7.3 24.1 

10/10/1995 Tower 16.64 - - - - - 7.3 24.1 

10/10/1995 Tower 19.97 - - - - - 7.3 24 

10/10/1995 Tower 23.30 - - - - - 7.3 24 

10/10/1995 Tower 26.62 - - - - - 7.3 24 

10/10/1995 Tower 29.95 - - - - - 7.3 24 

10/10/1995 Tower 33.28 - - - - - 7.3 24 

10/10/1995 Tower 36.61 - - - - - 7.3 24 

10/10/1995 Tower 39.94 - - - - - 7.3 24 

10/10/1995 Tower 43.27 - - - - - 7.3 24 

10/10/1995 Tower 46.59 - - - - - 7.3 24 

10/10/1995 Tower 49.92 - - - - - 7.3 23.9 

10/10/1995 Tower 53.25 - - - - - 7.3 23.9 

10/10/1995 Tower 56.58 - - - - - 7.3 23.9 

10/10/1995 Tower 59.91 - - - - - 7.3 23.9 

10/10/1995 Tower 63.23 - - - - - 7.3 23.9 

10/10/1995 Tower 66.56 - - - - - 7.3 23.9 

10/10/1995 Tower 69.89 - - - - - 7.2 23.9 

10/10/1995 Tower 73.22 - - - - - 7.2 23.9 

10/10/1995 Tower 76.55 - - - - - 4.7 23.4 

10/10/1995 Tower 79.87 - - - - - 1.9 22.5 

10/10/1995 Tower 83.20 - - - - - 0.2 17.5 

10/10/1995 Tower 86.53 - - - - - 0.1 16.5 

10/10/1995 Tower 89.86 - - - - - 0.1 15.9 

10/10/1995 Tower 93.19 - - - - - 0.1 15.3 

10/10/1995 Tower 96.51 - - - - - 0.1 14.8 

10/10/1995 Tower 99.84 - - - - - 0.1 14.5 

10/10/1995 Tower 103.17 - - - - - 0 14.4 

10/17/1995 Tower 0.00 - - - - - 6.98 23.75 

10/17/1995 Tower 3.33 - - - - - 7.06 23.66 

10/17/1995 Tower 6.66 - - - - - 7.13 23.48 

10/17/1995 Tower 9.98 - - - - - 7.2 23.45 

10/17/1995 Tower 13.31 - - - - - 7.24 23.41 

10/17/1995 Tower 16.64 - - - - - 7.25 23.4 

10/17/1995 Tower 19.97 - - - - - 7.27 23.38 

10/17/1995 Tower 23.30 - - - - - 7.27 23.37 

10/17/1995 Tower 26.62 - - - - - 7.27 23.36 

10/17/1995 Tower 29.95 - - - - - 7.27 23.36 

10/17/1995 Tower 33.28 - - - - - 7.28 23.35 

10/17/1995 Tower 36.61 - - - - - 7.27 23.35 

10/17/1995 Tower 39.94 - - - - - 7.26 23.34 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

10/17/1995 Tower 43.27 - - - - - 7.26 23.35 

10/17/1995 Tower 46.59 - - - - - 7.26 23.34 

10/17/1995 Tower 49.92 - - - - - 7.24 23.33 

10/17/1995 Tower 53.25 - - - - - 7.24 23.32 

10/17/1995 Tower 56.58 - - - - - 7.25 23.32 

10/17/1995 Tower 59.91 - - - - - 7.25 23.32 

10/17/1995 Tower 63.23 - - - - - 7.26 23.32 

10/17/1995 Tower 66.56 - - - - - 7.27 23.32 

10/17/1995 Tower 69.89 - - - - - 7.27 23.32 

10/17/1995 Tower 73.22 - - - - - 7.28 23.32 

10/17/1995 Tower 76.55 - - - - - 5.83 22.75 

10/17/1995 Tower 79.87 - - - - - 9 20.37 

10/17/1995 Tower 83.20 - - - - - 0.15 16.77 

10/17/1995 Tower 86.53 - - - - - 0.12 15.9 

10/17/1995 Tower 89.86 - - - - - 9 15.24 

10/17/1995 Tower 93.19 - - - - - 8 14.67 

10/17/1995 Tower 96.51 - - - - - 7 14.47 

10/17/1995 Tower 99.84 - - - - - 6 14.24 

10/19/1995 Tower 0.00 - - - - - 7.46 23.87 

10/19/1995 Tower 3.33 - - - - - 7.52 23.79 

10/19/1995 Tower 6.66 - - - - - 7.57 23.59 

10/19/1995 Tower 9.98 - - - - - 7.61 23.39 

10/19/1995 Tower 13.31 - - - - - 7.51 23.33 

10/19/1995 Tower 16.64 - - - - - 7.48 23.3 

10/19/1995 Tower 19.97 - - - - - 7.49 23.27 

10/19/1995 Tower 23.30 - - - - - 7.47 23.25 

10/19/1995 Tower 26.62 - - - - - 7.45 23.24 

10/19/1995 Tower 29.95 - - - - - 7.45 23.25 

10/19/1995 Tower 33.28 - - - - - 7.44 23.25 

10/19/1995 Tower 36.61 - - - - - 7.43 23.24 

10/19/1995 Tower 39.94 - - - - - 7.44 23.24 

10/19/1995 Tower 43.27 - - - - - 7.42 23.23 

10/19/1995 Tower 46.59 - - - - - 7.41 23.23 

10/19/1995 Tower 49.92 - - - - - 7.4 23.23 

10/19/1995 Tower 53.25 - - - - - 7.39 23.22 

10/19/1995 Tower 56.58 - - - - - 7.38 23.22 

10/19/1995 Tower 59.91 - - - - - 7.37 23.22 

10/19/1995 Tower 63.23 - - - - - 7.35 23.21 

10/19/1995 Tower 66.56 - - - - - 7.31 23.19 

10/19/1995 Tower 69.89 - - - - - 7.29 23.19 

10/19/1995 Tower 73.22 - - - - - 7.28 23.19 

10/19/1995 Tower 76.55 - - - - - 3.36 22.12 

10/19/1995 Tower 79.87 - - - - - 0.16 18.97 

10/19/1995 Tower 83.20 - - - - - 0.12 17.24 

10/19/1995 Tower 86.53 - - - - - 0.1 15.83 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

10/19/1995 Tower 89.86 - - - - - 9 15.07 

10/19/1995 Tower 93.19 - - - - - 7 14.78 

10/19/1995 Tower 96.51 - - - - - 6 14.65 

10/19/1995 Tower 99.84 - - - - - 6 14.49 

10/19/1995 Tower 103.17 - - - - - 5 14.39 

10/19/1995 Tower 106.50 - - - - - 5 14.3 

10/19/1995 Tower 109.83 - - - - - 3 14.22 

10/19/1995 Tower 113.15 - - - - - 3 14.14 

10/23/1995 Tower 0.00 - - - - - 7.19 22.58 

10/23/1995 Tower 16.64 - - - - - 7.18 22.59 

10/23/1995 Tower 33.28 - - - - - 7.16 22.59 

10/23/1995 Tower 49.92 - - - - - 7.17 22.58 

10/23/1995 Tower 66.56 - - - - - 7.18 22.58 

10/23/1995 Tower 73.22 - - - - - 7.2 22.53 

10/23/1995 Tower 76.88 - - - - - 5.94 22.09 

10/23/1995 Tower 80.21 - - - - - 0.23 19.29 

10/23/1995 Tower 83.20 - - - - - 0.11 17.06 

10/23/1995 Tower 93.19 - - - - - 1.8 14.75 

10/24/1995 Tower 0.00 - - - - - 7.24 22.86 

10/24/1995 Tower 3.33 - - - - - 7.25 22.79 

10/24/1995 Tower 6.66 - - - - - 7.25 22.57 

10/24/1995 Tower 9.98 - - - - - 7.26 22.51 

10/24/1995 Tower 13.31 - - - - - 7.25 22.45 

10/24/1995 Tower 16.64 - - - - - 7.24 22.42 

10/24/1995 Tower 19.97 - - - - - 7.2 22.4 

10/24/1995 Tower 23.30 - - - - - 7.17 22.4 

10/24/1995 Tower 26.62 - - - - - 7.16 22.39 

10/24/1995 Tower 29.95 - - - - - 7.14 22.37 

10/24/1995 Tower 33.28 - - - - - 7.13 22.37 

10/24/1995 Tower 36.61 - - - - - 7.13 22.37 

10/24/1995 Tower 39.94 - - - - - 7.13 22.37 

10/24/1995 Tower 43.27 - - - - - 7.12 22.37 

10/24/1995 Tower 46.59 - - - - - 7.13 22.37 

10/24/1995 Tower 49.92 - - - - - 7.13 22.37 

10/24/1995 Tower 53.25 - - - - - 7.14 22.37 

10/24/1995 Tower 56.58 - - - - - 7.15 22.35 

10/24/1995 Tower 59.91 - - - - - 7.12 22.34 

10/24/1995 Tower 63.23 - - - - - 7.08 22.27 

10/24/1995 Tower 66.56 - - - - - 6.97 22.21 

10/24/1995 Tower 69.89 - - - - - 6.93 22.2 

10/24/1995 Tower 73.22 - - - - - 6.7 22.07 

10/24/1995 Tower 76.55 - - - - - 6.4 21.97 

10/24/1995 Tower 79.87 - - - - - 0.5 20.13 

10/24/1995 Tower 83.20 - - - - - 0.14 16.83 

10/24/1995 Tower 86.53 - - - - - 9 15.81 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

10/24/1995 Tower 89.86 - - - - - 6 14.98 

10/24/1995 Tower 93.19 - - - - - 4 14.63 

10/24/1995 Tower 96.51 - - - - - 4 14.48 

10/24/1995 Tower 99.84 - - - - - 4 14.39 

10/24/1995 Tower 103.17 - - - - - 4 14.33 

10/24/1995 Tower 106.50 - - - - - 3 14.2 

10/24/1995 Tower 109.83 - - - - - 3 14.15 

10/24/1995 Tower 113.15 - - - - - 0.02 14.13 

10/25/1995 Tower 0.00 - - - - - 7.17 22.26 

10/25/1995 Tower 9.98 - - - - - 7.15 22.12 

10/25/1995 Tower 19.97 - - - - - 7.12 22.1 

10/25/1995 Tower 29.95 - - - - - 7.05 22.07 

10/25/1995 Tower 39.94 - - - - - 7.04 22.07 

10/25/1995 Tower 49.92 - - - - - 7.02 22.07 

10/25/1995 Tower 59.91 - - - - - 6.98 22.04 

10/25/1995 Tower 63.23 - - - - - 6.97 22.04 

10/25/1995 Tower 66.56 - - - - - 6.95 22.04 

10/25/1995 Tower 69.89 - - - - - 6.85 21.97 

10/25/1995 Tower 73.22 - - - - - 6.62 21.81 

10/25/1995 Tower 76.55 - - - - - 6.19 21.26 

10/25/1995 Tower 78.21 - - - - - 4.63 20.82 

10/25/1995 Tower 79.87 - - - - - 3.64 20.42 

10/25/1995 Tower 81.54 - - - - - 0.74 19.16 

10/25/1995 Tower 83.20 - - - - - 0.16 16.58 

10/25/1995 Tower 86.53 - - - - - 9 15.44 

10/25/1995 Tower 89.86 - - - - - 6 14.96 

10/25/1995 Tower 93.19 - - - - - 5 14.71 

10/30/1995 Tower 0.00 - - - - - 7.11 21.95 

10/30/1995 Tower 9.98 - - - - - 7.1 21.53 

10/30/1995 Tower 19.97 - - - - - 7.06 21.47 

10/30/1995 Tower 29.95 - - - - - 7.02 21.46 

10/30/1995 Tower 39.94 - - - - - 6.96 21.45 

10/30/1995 Tower 49.92 - - - - - 6.91 21.44 

10/30/1995 Tower 59.91 - - - - - 6.82 21.43 

10/30/1995 Tower 73.22 - - - - - 6.15 21.08 

10/30/1995 Tower 76.55 - - - - - 4.76 20.54 

10/30/1995 Tower 79.87 - - - - - 1.9 19.29 

10/30/1995 Tower 83.20 - - - - - 8 16.5 

10/30/1995 Tower 86.53 - - - - - 0.11 15.39 

11/7/1995 Tower 0.00 - - - - - 7.11 21.26 

11/7/1995 Tower 9.98 - - - - - 7.16 20.53 

11/7/1995 Tower 19.97 - - - - - 7.12 20.47 

11/7/1995 Tower 29.95 - - - - - 7.05 20.45 

11/7/1995 Tower 39.94 - - - - - 7.02 20.44 

11/7/1995 Tower 49.92 - - - - - 7.02 20.44 

28-Oct-09 D-44 GEOSCIENCE Support Services, Inc. 



    

    

     

 

 

    

 

  

  

  

  

City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

11/7/1995 Tower 63.23 - - - - - 7.04 20.44 

11/7/1995 Tower 69.89 - - - - - 7.06 20.44 

11/7/1995 Tower 73.22 - - - - - 7.05 20.43 

11/7/1995 Tower 76.55 - - - - - 7.02 20.42 

11/7/1995 Tower 79.87 - - - - - 3.24 18.46 

11/7/1995 Tower 83.20 - - - - - 0.17 16.28 

11/7/1995 Tower 86.53 - - - - - 0.1 15.31 

11/7/1995 Tower 89.86 - - - - - 8 14.57 

11/14/1995 Tower 0.00 - - - - - 7.33 19.99 

11/14/1995 Tower 3.33 - - - - - 7.34 19.92 

11/14/1995 Tower 6.66 - - - - - 7.35 19.88 

11/14/1995 Tower 9.98 - - - - - 7.34 19.87 

11/14/1995 Tower 13.31 - - - - - 7.32 19.86 

11/14/1995 Tower 16.64 - - - - - 7.3 19.86 

11/14/1995 Tower 19.97 - - - - - 7.28 19.85 

11/14/1995 Tower 23.30 - - - - - 7.28 19.85 

11/14/1995 Tower 26.62 - - - - - 7.28 19.84 

11/14/1995 Tower 29.95 - - - - - 7.28 19.84 

11/14/1995 Tower 33.28 - - - - - 7.27 19.84 

11/14/1995 Tower 36.61 - - - - - 7.27 19.84 

11/14/1995 Tower 39.94 - - - - - 7.27 19.84 

11/14/1995 Tower 43.27 - - - - - 7.26 19.83 

11/14/1995 Tower 46.59 - - - - - 7.26 19.83 

11/14/1995 Tower 49.92 - - - - - 7.25 19.83 

11/14/1995 Tower 53.25 - - - - - 7.25 19.82 

11/14/1995 Tower 56.58 - - - - - 7.25 19.82 

11/14/1995 Tower 59.91 - - - - - 7.25 19.82 

11/14/1995 Tower 63.23 - - - - - 7.24 19.81 

11/14/1995 Tower 66.56 - - - - - 7.24 19.82 

11/14/1995 Tower 69.89 - - - - - 7.2 19.79 

11/14/1995 Tower 73.22 - - - - - 7.21 19.8 

11/14/1995 Tower 76.55 - - - - - 7.16 19.77 

11/14/1995 Tower 79.87 - - - - - 0.55 17.61 

12/11/1995 Tower 0.00 - - - - - 7.84 17.09 

12/11/1995 Tower 3.33 - - - - - 7.82 17.06 

12/11/1995 Tower 6.66 - - - - - 7.78 16.98 

12/11/1995 Tower 9.98 - - - - - 7.73 16.96 

12/11/1995 Tower 13.31 - - - - - 7.7 16.95 

12/11/1995 Tower 16.64 - - - - - 7.66 16.95 

12/11/1995 Tower 19.97 - - - - - 7.63 16.94 

12/11/1995 Tower 23.30 - - - - - 7.61 16.94 

12/11/1995 Tower 26.62 - - - - - 7.6 16.94 

12/11/1995 Tower 29.95 - - - - - 7.58 16.93 

12/11/1995 Tower 33.28 - - - - - 7.58 16.92 

12/11/1995 Tower 36.61 - - - - - 7.58 16.92 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

12/11/1995 Tower 39.94 - - - - - 7.57 16.91 

12/11/1995 Tower 43.27 - - - - - 7.57 16.91 

12/11/1995 Tower 46.59 - - - - - 7.55 16.9 

12/11/1995 Tower 49.92 - - - - - 7.55 16.91 

12/11/1995 Tower 53.25 - - - - - 7.55 16.9 

12/11/1995 Tower 56.58 - - - - - 7.54 16.89 

12/11/1995 Tower 59.91 - - - - - 7.53 16.89 

12/11/1995 Tower 63.23 - - - - - 7.53 16.89 

1/8/1996 Tower 0.00 - - - - - 9.46 14.82 

1/8/1996 Tower 3.33 - - - - - 9.31 14.15 

1/8/1996 Tower 6.66 - - - - - 9.27 14.01 

1/8/1996 Tower 9.98 - - - - - 9 13.79 

1/8/1996 Tower 13.31 - - - - - 8.75 13.74 

1/8/1996 Tower 16.64 - - - - - 8.55 13.68 

1/8/1996 Tower 19.97 - - - - - 8.38 13.65 

1/8/1996 Tower 23.30 - - - - - 8.29 13.63 

1/8/1996 Tower 26.62 - - - - - 8.2 13.62 

1/8/1996 Tower 29.95 - - - - - 8.13 13.6 

1/8/1996 Tower 33.28 - - - - - 8.1 13.57 

1/8/1996 Tower 36.61 - - - - - 8.07 13.57 

1/8/1996 Tower 39.94 - - - - - 8.08 13.56 

1/8/1996 Tower 43.27 - - - - - 8.08 13.56 

1/8/1996 Tower 46.59 - - - - - 8.07 13.56 

1/8/1996 Tower 49.92 - - - - - 8.08 13.55 

1/8/1996 Tower 53.25 - - - - - 8.1 13.53 

1/8/1996 Tower 56.58 - - - - - 8.1 13.54 

1/8/1996 Tower 59.91 - - - - - 8.11 13.54 

1/8/1996 Tower 63.23 - - - - - 8.13 13.53 

1/8/1996 Tower 66.56 - - - - - 8.13 13.53 

1/8/1996 Tower 69.89 - - - - - 8.15 13.53 

1/8/1996 Tower 73.22 - - - - - 8.14 13.52 

1/8/1996 Tower 76.55 - - - - - 8.14 13.53 

1/8/1996 Tower 79.87 - - - - - 8.12 13.52 

1/8/1996 Tower 83.20 - - - - - 8.12 13.52 

1/8/1996 Tower 86.53 - - - - - 8.12 13.52 

1/8/1996 Tower 89.86 - - - - - 8.07 13.51 

1/8/1996 Tower 93.19 - - - - - 7.95 13.47 

1/8/1996 Tower 96.51 - - - - - 7.89 13.43 

1/8/1996 Tower 99.84 - - - - - 7.85 13.43 

2/12/1996 Tower 0.00 - - - - - 11.25 14.62 

2/12/1996 Tower 3.33 - - - - - 11.33 14.61 

2/12/1996 Tower 6.66 - - - - - 11.34 14.61 

2/12/1996 Tower 9.98 - - - - - 11.36 14.62 

2/12/1996 Tower 13.31 - - - - - 11.35 14.61 

2/12/1996 Tower 16.64 - - - - - 11.36 14.6 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

2/12/1996 Tower 19.97 - - - - - 11.39 14.59 

2/12/1996 Tower 23.30 - - - - - 11.41 14.58 

2/12/1996 Tower 26.62 - - - - - 11.42 14.58 

2/12/1996 Tower 29.95 - - - - - 11.42 14.58 

2/12/1996 Tower 33.28 - - - - - 11.43 14.58 

2/12/1996 Tower 36.61 - - - - - 11.42 14.58 

2/12/1996 Tower 39.94 - - - - - 11.43 14.57 

2/12/1996 Tower 43.27 - - - - - 11.05 14.26 

2/12/1996 Tower 46.59 - - - - - 10.72 13.43 

2/12/1996 Tower 49.92 - - - - - 10.38 13.18 

2/12/1996 Tower 53.25 - - - - - 10.09 13.08 

2/12/1996 Tower 56.58 - - - - - 9.98 13.05 

2/12/1996 Tower 59.91 - - - - - 9.92 13.05 

2/12/1996 Tower 63.23 - - - - - 9.87 13.06 

2/12/1996 Tower 66.56 - - - - - 9.23 12.87 

2/12/1996 Tower 69.89 - - - - - 8.77 12.85 

2/12/1996 Tower 73.22 - - - - - 8.53 12.83 

2/12/1996 Tower 76.55 - - - - - 8.42 12.82 

2/12/1996 Tower 79.87 - - - - - 8.29 12.82 

2/12/1996 Tower 83.20 - - - - - 8.24 12.81 

2/12/1996 Tower 86.53 - - - - - 8.18 12.82 

3/11/1996 Tower 0.00 - - - - - 10.53 15.17 

3/11/1996 Tower 3.33 - - - - - 10.65 14.97 

3/11/1996 Tower 6.66 - - - - - 10.65 14.97 

3/11/1996 Tower 9.98 - - - - - 10.75 14.76 

3/11/1996 Tower 13.31 - - - - - 10.81 14.65 

3/11/1996 Tower 16.64 - - - - - 10.83 14.62 

3/11/1996 Tower 19.97 - - - - - 10.9 14.6 

3/11/1996 Tower 23.30 - - - - - 10.92 14.58 

3/11/1996 Tower 26.62 - - - - - 10.92 14.55 

3/11/1996 Tower 29.95 - - - - - 10.97 14.46 

3/11/1996 Tower 33.28 - - - - - 10.99 14.44 

3/11/1996 Tower 36.61 - - - - - 10.99 14.44 

3/11/1996 Tower 39.94 - - - - - 10.99 14.45 

3/11/1996 Tower 43.27 - - - - - 11.01 14.42 

3/11/1996 Tower 46.59 - - - - - 11.02 14.39 

3/11/1996 Tower 49.92 - - - - - 10.96 14.17 

3/11/1996 Tower 53.25 - - - - - 10.5 13.74 

3/11/1996 Tower 56.58 - - - - - 10.4 13.7 

3/11/1996 Tower 59.91 - - - - - 9.68 13.54 

3/11/1996 Tower 63.23 - - - - - 9.52 13.48 

3/11/1996 Tower 66.56 - - - - - 9.01 13.42 

3/11/1996 Tower 69.89 - - - - - 8.58 13.38 

3/11/1996 Tower 73.22 - - - - - 8.33 13.36 

3/11/1996 Tower 76.55 - - - - - 7.85 13.32 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

4/8/1996 Tower 0.00 - - - - - 9.56 18.34 

4/8/1996 Tower 3.33 - - - - - 9.66 17.93 

4/8/1996 Tower 6.66 - - - - - 9.68 17.81 

4/8/1996 Tower 9.98 - - - - - 9.73 17.58 

4/8/1996 Tower 13.31 - - - - - 9.8 17.43 

4/8/1996 Tower 16.64 - - - - - 9.81 17.38 

4/8/1996 Tower 19.97 - - - - - 9.83 17.35 

4/8/1996 Tower 23.30 - - - - - 9.86 17.33 

4/8/1996 Tower 26.62 - - - - - 9.92 17.25 

4/8/1996 Tower 29.95 - - - - - 9.92 17.23 

4/8/1996 Tower 33.28 - - - - - 9.92 17.2 

4/8/1996 Tower 36.61 - - - - - 9.92 17.14 

4/8/1996 Tower 39.94 - - - - - 9.91 17.12 

4/8/1996 Tower 43.27 - - - - - 9.88 17.05 

4/8/1996 Tower 46.59 - - - - - 9.85 16.97 

4/8/1996 Tower 49.92 - - - - - 9.83 16.97 

4/8/1996 Tower 53.25 - - - - - 9.71 16.37 

4/8/1996 Tower 56.58 - - - - - 9.6 15.85 

4/8/1996 Tower 59.91 - - - - - 9.25 15.08 

4/8/1996 Tower 63.23 - - - - - 8.65 14.57 

4/8/1996 Tower 66.56 - - - - - 8.25 14.51 

4/8/1996 Tower 69.89 - - - - - 7.73 14.17 

4/8/1996 Tower 73.22 - - - - - 7.01 13.97 

4/8/1996 Tower 76.55 - - - - - 6.61 13.91 

4/8/1996 Tower 79.87 - - - - - 6.15 13.87 

4/8/1996 Tower 83.20 - - - - - 5.92 13.84 

4/8/1996 Tower 86.53 - - - - - 5.4 13.73 

5/13/1996 Tower 0.00 - - - - - 9.94 23.15 

5/13/1996 Tower 3.33 - - - - - 9.96 23.11 

5/13/1996 Tower 6.66 - - - - - 10.04 22.87 

5/13/1996 Tower 9.98 - - - - - 10.05 22.77 

5/13/1996 Tower 13.31 - - - - - 10.07 22.59 

5/13/1996 Tower 16.64 - - - - - 10.1 22.44 

5/13/1996 Tower 19.97 - - - - - 10.1 22.39 

5/13/1996 Tower 23.30 - - - - - 10.17 22.29 

5/13/1996 Tower 26.62 - - - - - 10.28 22.2 

5/13/1996 Tower 29.95 - - - - - 10.31 22.15 

5/13/1996 Tower 33.28 - - - - - 10.49 21.95 

5/13/1996 Tower 36.61 - - - - - 10.61 21.74 

5/13/1996 Tower 39.94 - - - - - 10.93 20.38 

5/13/1996 Tower 43.27 - - - - - 10.55 19.2 

5/13/1996 Tower 46.59 - - - - - 10.1 18.74 

5/13/1996 Tower 49.92 - - - - - 9.87 18.39 

5/13/1996 Tower 53.25 - - - - - 9.65 18.24 

5/13/1996 Tower 56.58 - - - - - 9.19 17.88 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

5/13/1996 Tower 59.91 - - - - - 9.07 17.8 

5/13/1996 Tower 63.23 - - - - - 8.94 17.76 

5/13/1996 Tower 66.56 - - - - - 8.61 17.45 

5/13/1996 Tower 69.89 - - - - - 8.42 17.25 

5/13/1996 Tower 73.22 - - - - - 8.15 16.98 

5/13/1996 Tower 76.55 - - - - - 7.89 16.83 

5/13/1996 Tower 79.87 - - - - - 7.6 16.59 

5/13/1996 Tower 83.20 - - - - - 7.03 16.37 

5/13/1996 Tower 86.53 - - - - - 5.96 14.89 

6/10/1996 Tower 0.00 - - - - - 9.01 25.74 

6/10/1996 Tower 3.33 - - - - - 9.17 25.36 

6/10/1996 Tower 6.66 - - - - - 9.33 25.07 

6/10/1996 Tower 9.98 - - - - - 9.44 24.9 

6/10/1996 Tower 13.31 - - - - - 9.42 24.81 

6/10/1996 Tower 16.64 - - - - - 9.61 24.45 

6/10/1996 Tower 19.97 - - - - - 9.68 24.39 

6/10/1996 Tower 23.30 - - - - - 9.71 24.3 

6/10/1996 Tower 26.62 - - - - - 9.86 23.72 

6/10/1996 Tower 29.95 - - - - - 9.76 23.49 

6/10/1996 Tower 33.28 - - - - - 9.59 23.02 

6/10/1996 Tower 36.61 - - - - - 9.28 22.53 

6/10/1996 Tower 39.94 - - - - - 8.76 22.21 

6/10/1996 Tower 43.27 - - - - - 8.42 22 

6/10/1996 Tower 46.59 - - - - - 8.28 21.94 

6/10/1996 Tower 49.92 - - - - - 8.18 21.9 

6/10/1996 Tower 53.25 - - - - - 8.13 21.84 

6/10/1996 Tower 56.58 - - - - - 8.1 21.83 

6/10/1996 Tower 59.91 - - - - - 7.93 21.65 

6/10/1996 Tower 63.23 - - - - - 7.75 21.42 

6/10/1996 Tower 66.56 - - - - - 7.49 20.96 

6/10/1996 Tower 69.89 - - - - - 7.2 20.67 

6/10/1996 Tower 73.22 - - - - - 7.09 20.42 

6/10/1996 Tower 76.55 - - - - - 6.88 20.12 

6/10/1996 Tower 79.87 - - - - - 5.89 18.52 

6/10/1996 Tower 83.20 - - - - - 5.38 17.97 

6/10/1996 Tower 86.53 - - - - - 4.45 17.12 

6/10/1996 Tower 89.86 - - - - - 3.84 16.48 

6/10/1996 Tower 93.19 - - - - - 2.78 15.67 

6/10/1996 Tower 96.51 - - - - - 2.53 15.53 

6/10/1996 Tower 99.84 - - - - - 2.2 15.18 

6/10/1996 Tower 103.17 - - - - - 2.06 15.02 

6/10/1996 Tower 106.50 - - - - - 1.97 14.88 

6/10/1996 Tower 109.83 - - - - - 1.82 14.82 

6/10/1996 Tower 113.15 - - - - - 1.77 14.81 

6/10/1996 Tower 116.48 - - - - - 1.74 14.8 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

6/10/1996 Tower 119.81 - - - - - 1.68 14.8 

6/10/1996 Tower 123.14 - - - - - 1.66 14.79 

6/10/1996 Tower 126.47 - - - - - 1.62 14.79 

6/12/1996 Tower 0.00 - - - - - 9 25.85 

6/12/1996 Tower 3.33 - - - - - 9.2 25.24 

6/12/1996 Tower 6.66 - - - - - 9.25 25.08 

6/12/1996 Tower 9.98 - - - - - 9.26 25 

6/12/1996 Tower 13.31 - - - - - 9.25 24.96 

6/12/1996 Tower 16.64 - - - - - 9.23 24.89 

6/12/1996 Tower 19.97 - - - - - 9.23 24.86 

6/12/1996 Tower 23.30 - - - - - 9.22 24.78 

6/12/1996 Tower 26.62 - - - - - 9.45 24.31 

6/12/1996 Tower 29.95 - - - - - 9.82 23.84 

6/12/1996 Tower 33.28 - - - - - 9.79 23.27 

6/12/1996 Tower 36.61 - - - - - 9.65 22.99 

6/12/1996 Tower 39.94 - - - - - 9.42 22.6 

6/12/1996 Tower 43.27 - - - - - 9.17 22.49 

6/12/1996 Tower 46.59 - - - - - 8.83 22.32 

6/12/1996 Tower 49.92 - - - - - 8.69 22.25 

6/12/1996 Tower 53.25 - - - - - 8.41 22.09 

6/12/1996 Tower 56.58 - - - - - 8.01 21.89 

6/12/1996 Tower 59.91 - - - - - 7.69 21.67 

6/12/1996 Tower 63.23 - - - - - 7.37 21.38 

6/12/1996 Tower 66.56 - - - - - 7.18 21.2 

6/12/1996 Tower 69.89 - - - - - 7.13 20.89 

6/12/1996 Tower 73.22 - - - - - 6.88 20.71 

6/12/1996 Tower 76.55 - - - - - 6.7 20.2 

6/12/1996 Tower 79.87 - - - - - 6.03 19.29 

6/12/1996 Tower 83.20 - - - - - 5.8 18.72 

6/12/1996 Tower 86.53 - - - - - 4.57 17.42 

6/12/1996 Tower 89.86 - - - - - 4.4 16.77 

6/12/1996 Tower 93.19 - - - - - 3.9 16.42 

6/12/1996 Tower 96.51 - - - - - 3.21 15.99 

6/12/1996 Tower 99.84 - - - - - 2.39 15.47 

6/12/1996 Tower 103.17 - - - - - 2.15 15.17 

6/12/1996 Tower 106.50 - - - - - 1.97 14.99 

6/12/1996 Tower 109.83 - - - - - 1.87 14.97 

6/12/1996 Tower 113.15 - - - - - 1.81 14.92 

6/19/1996 Tower 0.00 - - - - - 9.17 25.75 

6/19/1996 Tower 3.33 - - - - - 9.27 25.29 

6/19/1996 Tower 6.66 - - - - - 9.3 25.2 

6/19/1996 Tower 9.98 - - - - - 9.3 25.13 

6/19/1996 Tower 13.31 - - - - - 9.29 25.09 

6/19/1996 Tower 16.64 - - - - - 9.31 25.06 

6/19/1996 Tower 19.97 - - - - - 9.3 25.01 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

6/19/1996 Tower 23.30 - - - - - 9.28 24.93 

6/19/1996 Tower 26.62 - - - - - 9.4 24.83 

6/19/1996 Tower 29.95 - - - - - 9.47 24.75 

6/19/1996 Tower 33.28 - - - - - 9.4 24.71 

6/19/1996 Tower 36.61 - - - - - 9.74 24.25 

6/19/1996 Tower 39.94 - - - - - 9.91 23.75 

6/19/1996 Tower 43.27 - - - - - 9.86 23.27 

6/19/1996 Tower 46.59 - - - - - 9.36 22.78 

6/19/1996 Tower 49.92 - - - - - 8.58 22.43 

6/19/1996 Tower 53.25 - - - - - 8.2 22.33 

6/19/1996 Tower 56.58 - - - - - 7.69 22.18 

6/19/1996 Tower 59.91 - - - - - 7.54 21.96 

6/19/1996 Tower 63.23 - - - - - 7.28 21.82 

6/19/1996 Tower 66.56 - - - - - 6.86 21.59 

6/19/1996 Tower 69.89 - - - - - 6.63 21.36 

6/19/1996 Tower 73.22 - - - - - 6.51 21.26 

6/19/1996 Tower 76.55 - - - - - 6.39 21.09 

6/19/1996 Tower 79.87 - - - - - 6.25 20.99 

6/19/1996 Tower 83.20 - - - - - 5.72 20.32 

6/19/1996 Tower 86.53 - - - - - 5.52 19.79 

6/19/1996 Tower 89.86 - - - - - 3.97 17.92 

6/19/1996 Tower 93.19 - - - - - 3 16.81 

6/19/1996 Tower 96.51 - - - - - 2.46 16.55 

6/19/1996 Tower 99.84 - - - - - 2.12 16.26 

6/19/1996 Tower 103.17 - - - - - 1.65 15.42 

6/19/1996 Tower 106.50 - - - - - 1.53 15.18 

6/19/1996 Tower 109.83 - - - - - 1.44 15.06 

6/19/1996 Tower 113.15 - - - - - 1.42 15.06 

6/21/1996 Tower 0.00 - - - - - 9.4 25.1 

6/21/1996 Tower 3.33 - - - - - 9.4 24.9 

6/21/1996 Tower 6.66 - - - - - 9.4 24.9 

6/21/1996 Tower 9.98 - - - - - 9.4 24.9 

6/21/1996 Tower 13.31 - - - - - 9.4 24.9 

6/21/1996 Tower 16.64 - - - - - 9.4 24.9 

6/21/1996 Tower 19.97 - - - - - 9.4 24.9 

6/21/1996 Tower 23.30 - - - - - 9.4 24.8 

6/21/1996 Tower 26.62 - - - - - 9.4 24.8 

6/21/1996 Tower 29.95 - - - - - 9.4 24.8 

6/21/1996 Tower 33.28 - - - - - 9.4 24.8 

6/21/1996 Tower 36.61 - - - - - 9.4 24.8 

6/21/1996 Tower 39.94 - - - - - 9.4 24.8 

6/21/1996 Tower 43.27 - - - - - 9.9 24.3 

6/21/1996 Tower 46.59 - - - - - 9.5 23 

6/21/1996 Tower 49.92 - - - - - 8.7 22.6 

6/21/1996 Tower 53.25 - - - - - 8.2 22.4 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

6/21/1996 Tower 56.58 - - - - - 8 22.3 

6/21/1996 Tower 59.91 - - - - - 7.5 22.1 

6/21/1996 Tower 63.23 - - - - - 7.4 22 

6/21/1996 Tower 66.56 - - - - - 7 21.8 

6/21/1996 Tower 69.89 - - - - - 6.7 21.6 

6/21/1996 Tower 73.22 - - - - - 6.5 21.4 

6/21/1996 Tower 76.55 - - - - - 6.4 21.4 

6/21/1996 Tower 79.87 - - - - - 6.2 21.2 

6/21/1996 Tower 83.20 - - - - - 5.9 20.6 

6/21/1996 Tower 86.53 - - - - - 5.2 19.9 

6/21/1996 Tower 89.86 - - - - - 4.1 18.4 

6/21/1996 Tower 93.19 - - - - - 3.7 17.9 

6/21/1996 Tower 96.51 - - - - - 3.2 17.3 

6/21/1996 Tower 99.84 - - - - - 1.7 16.3 

6/21/1996 Tower 103.17 - - - - - 1.6 15.5 

6/21/1996 Tower 106.50 - - - - - 1.5 15.4 

6/21/1996 Tower 109.83 - - - - - 1.3 15.1 

6/21/1996 Tower 113.15 - - - - - 1.2 15 

6/21/1996 Tower 116.48 - - - - - 1.1 15 

6/21/1996 Tower 119.81 - - - - - 1 15 

6/21/1996 Tower 122.81 - - - - - 1 14.9 

6/26/1996 Tower 0.00 - - - - - 9 24.8 

6/26/1996 Tower 3.33 - - - - - 9 24.8 

6/26/1996 Tower 6.66 - - - - - 9.1 24.8 

6/26/1996 Tower 9.98 - - - - - 9.1 24.7 

6/26/1996 Tower 13.31 - - - - - 9.2 24.7 

6/26/1996 Tower 16.64 - - - - - 9.2 24.7 

6/26/1996 Tower 19.97 - - - - - 9.2 24.6 

6/26/1996 Tower 23.30 - - - - - 9.2 24.6 

6/26/1996 Tower 26.62 - - - - - 9.2 24.6 

6/26/1996 Tower 29.95 - - - - - 9.3 24.6 

6/26/1996 Tower 33.28 - - - - - 9.3 24.6 

6/26/1996 Tower 36.61 - - - - - 9.2 24.6 

6/26/1996 Tower 39.94 - - - - - 9.2 24.6 

6/26/1996 Tower 43.27 - - - - - 8.9 24.6 

6/26/1996 Tower 46.59 - - - - - 8.9 24.3 

6/26/1996 Tower 49.92 - - - - - 8.4 23.1 

6/26/1996 Tower 53.25 - - - - - 8 23 

6/26/1996 Tower 56.58 - - - - - 7.4 22.5 

6/26/1996 Tower 59.91 - - - - - 7 22.4 

6/26/1996 Tower 63.23 - - - - - 6.6 22.2 

6/26/1996 Tower 66.56 - - - - - 6.2 22 

6/26/1996 Tower 69.89 - - - - - 6.3 21.9 

6/26/1996 Tower 73.22 - - - - - 6.1 21.8 

6/26/1996 Tower 76.55 - - - - - 5.5 21.5 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

6/26/1996 Tower 79.87 - - - - - 5.5 21.4 

6/26/1996 Tower 83.20 - - - - - 5.3 21.2 

6/26/1996 Tower 86.53 - - - - - 5.1 20.9 

6/26/1996 Tower 89.86 - - - - - 4.5 19.2 

6/26/1996 Tower 93.19 - - - - - 3.4 18.2 

6/26/1996 Tower 96.51 - - - - - 2.5 17.5 

6/26/1996 Tower 99.84 - - - - - 2 17 

6/26/1996 Tower 103.17 - - - - - 1.9 16.6 

6/26/1996 Tower 106.50 - - - - - 1.5 16.2 

6/26/1996 Tower 109.83 - - - - - 1.3 15.9 

7/3/1996 Tower 0.00 - - - - - 10.08 25.39 

7/3/1996 Tower 3.33 - - - - - 10.07 25.39 

7/3/1996 Tower 6.66 - - - - - 10.08 25.38 

7/3/1996 Tower 9.98 - - - - - 10.14 25.35 

7/3/1996 Tower 13.31 - - - - - 10.16 25.3 

7/3/1996 Tower 16.64 - - - - - 10.12 25.23 

7/3/1996 Tower 19.97 - - - - - 10.13 25.21 

7/3/1996 Tower 23.30 - - - - - 10.22 25.18 

7/3/1996 Tower 26.62 - - - - - 10.26 25.14 

7/3/1996 Tower 29.95 - - - - - 10.25 25.05 

7/3/1996 Tower 33.28 - - - - - 10.24 24.99 

7/3/1996 Tower 36.61 - - - - - 10.23 24.97 

7/3/1996 Tower 39.94 - - - - - 10 24.63 

7/3/1996 Tower 43.27 - - - - - 9.34 24.15 

7/3/1996 Tower 46.59 - - - - - 8.44 23.63 

7/3/1996 Tower 49.92 - - - - - 7.3 22.85 

7/3/1996 Tower 53.25 - - - - - 6.76 22.35 

7/3/1996 Tower 56.58 - - - - - 6.61 22.34 

7/3/1996 Tower 59.91 - - - - - 6.47 22.29 

7/3/1996 Tower 63.23 - - - - - 6.31 22.22 

7/3/1996 Tower 66.56 - - - - - 6.26 22.22 

7/3/1996 Tower 69.89 - - - - - 6.19 22.18 

7/3/1996 Tower 73.22 - - - - - 6.14 22.14 

7/3/1996 Tower 76.55 - - - - - 6.04 22.08 

7/3/1996 Tower 79.87 - - - - - 5.97 22.05 

7/3/1996 Tower 83.20 - - - - - 5.8 21.98 

7/3/1996 Tower 86.53 - - - - - 5.67 21.9 

7/3/1996 Tower 89.86 - - - - - 3.89 20.07 

7/3/1996 Tower 93.19 - - - - - 3.24 19.27 

7/3/1996 Tower 96.51 - - - - - 2.55 18.73 

7/3/1996 Tower 99.84 - - - - - 1.97 17.88 

7/3/1996 Tower 103.17 - - - - - 1.49 17.26 

7/3/1996 Tower 106.50 - - - - - 1.25 16.77 

7/3/1996 Tower 109.83 - - - - - 0.85 16 

7/8/1996 Tower 0.00 - - - - - - 27 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

7/8/1996 Tower 9.98 - - - - - - 26 

7/8/1996 Tower 19.97 - - - - - - 26 

7/8/1996 Tower 29.95 - - - - - - 25 

7/8/1996 Tower 39.94 - - - - - - 24 

7/8/1996 Tower 49.92 - - - - - - 23.5 

7/8/1996 Tower 59.91 - - - - - - 23 

7/8/1996 Tower 69.89 - - - - - - 23 

7/8/1996 Tower 79.87 - - - - - - 22.5 

7/8/1996 Tower 89.86 - - - - - - 22 

7/8/1996 Tower 93.19 - - - - - - 21.5 

7/8/1996 Tower 96.51 - - - - - - 21.5 

7/8/1996 Tower 99.84 - - - - - - 21 

7/8/1996 Tower 103.17 - - - - - - 19 

7/8/1996 Tower 106.50 - - - - - - 19 

7/8/1996 Tower 109.83 - - - - - - 18 

7/8/1996 Tower 119.81 - - - - - - 18 

7/9/1996 Tower 0.00 - - - - - 10.37 26.68 

7/9/1996 Tower 3.33 - - - - - 10.45 26.43 

7/9/1996 Tower 6.66 - - - - - 10.55 26.28 

7/9/1996 Tower 9.98 - - - - - 10.64 26.19 

7/9/1996 Tower 13.31 - - - - - 10.76 26.1 

7/9/1996 Tower 16.64 - - - - - 10.84 26.03 

7/9/1996 Tower 19.97 - - - - - 10.85 25.98 

7/9/1996 Tower 23.30 - - - - - 10.78 25.83 

7/9/1996 Tower 26.62 - - - - - 10.79 25.57 

7/9/1996 Tower 29.95 - - - - - 10.77 24.97 

7/9/1996 Tower 33.28 - - - - - 10.53 24.67 

7/9/1996 Tower 36.61 - - - - - 10.09 24.45 

7/9/1996 Tower 39.94 - - - - - 9.87 24.39 

7/9/1996 Tower 43.27 - - - - - 9.07 24.18 

7/9/1996 Tower 46.59 - - - - - 8.47 23.96 

7/9/1996 Tower 49.92 - - - - - 7.94 23.71 

7/9/1996 Tower 53.25 - - - - - 7.52 23.5 

7/9/1996 Tower 56.58 - - - - - 6.87 23.23 

7/9/1996 Tower 59.91 - - - - - 6.79 23.21 

7/9/1996 Tower 63.23 - - - - - 6.59 23.07 

7/9/1996 Tower 66.56 - - - - - 6.12 22.84 

7/9/1996 Tower 69.89 - - - - - 5.6 22.48 

7/9/1996 Tower 73.22 - - - - - 5.49 22.33 

7/9/1996 Tower 76.55 - - - - - 5.38 22.24 

7/9/1996 Tower 79.87 - - - - - 5.12 21.95 

7/9/1996 Tower 83.20 - - - - - 4.83 21.74 

7/9/1996 Tower 86.53 - - - - - 4.25 21.39 

7/9/1996 Tower 89.86 - - - - - 3.56 20.76 

7/9/1996 Tower 93.19 - - - - - 2.79 20.06 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

7/9/1996 Tower 96.51 - - - - - 2.07 19.34 

7/9/1996 Tower 99.84 - - - - - 1.5 18.43 

7/9/1996 Tower 103.17 - - - - - 0.71 17.2 

7/9/1996 Tower 106.50 - - - - - 0.56 16.82 

7/9/1996 Tower 109.83 - - - - - 0.43 16.52 

7/9/1996 Tower 113.15 - - - - - 0.12 15.75 

7/9/1996 Tower 116.48 - - - - - 6 15.39 

7/9/1996 Tower 119.81 - - - - - 4 15.11 

7/16/1996 Tower 0.00 - - - - - 10.74 26.27 

7/16/1996 Tower 3.33 - - - - - 10.74 26.27 

7/16/1996 Tower 6.66 - - - - - 10.79 26.2 

7/16/1996 Tower 9.98 - - - - - 10.81 26.15 

7/16/1996 Tower 13.31 - - - - - 10.83 26.12 

7/16/1996 Tower 16.64 - - - - - 10.83 26.09 

7/16/1996 Tower 19.97 - - - - - 10.82 26.08 

7/16/1996 Tower 23.30 - - - - - 10.78 26.05 

7/16/1996 Tower 26.62 - - - - - 10.85 25.99 

7/16/1996 Tower 29.95 - - - - - 10.82 25.96 

7/16/1996 Tower 33.28 - - - - - 10.75 25.78 

7/16/1996 Tower 36.61 - - - - - 10.69 25.34 

7/16/1996 Tower 39.94 - - - - - 10.5 24.89 

7/16/1996 Tower 43.27 - - - - - 9.53 24.49 

7/16/1996 Tower 46.59 - - - - - 7.3 23.79 

7/16/1996 Tower 49.92 - - - - - 6.49 23.58 

7/16/1996 Tower 53.25 - - - - - 6.2 23.46 

7/16/1996 Tower 56.58 - - - - - 5.93 23.34 

7/16/1996 Tower 59.91 - - - - - 5.35 23 

7/16/1996 Tower 63.23 - - - - - 5.17 22.89 

7/16/1996 Tower 66.56 - - - - - 5.04 22.84 

7/16/1996 Tower 69.56 - - - - - 4.96 22.7 

7/16/1996 Tower 73.22 - - - - - 4.36 22.24 

7/16/1996 Tower 76.55 - - - - - 4.16 21.95 

7/16/1996 Tower 79.87 - - - - - 3.73 21.73 

7/16/1996 Tower 83.20 - - - - - 3.38 21.62 

7/16/1996 Tower 86.53 - - - - - 3.11 21.48 

7/16/1996 Tower 89.86 - - - - - 2.17 20.34 

7/16/1996 Tower 93.19 - - - - - 1.34 19.78 

7/16/1996 Tower 96.51 - - - - - 1.05 19.49 

7/16/1996 Tower 99.84 - - - - - 0.89 19.19 

7/16/1996 Tower 103.17 - - - - - 0.24 17.45 

7/16/1996 Tower 106.50 - - - - - 0.11 15.92 

7/16/1996 Tower 109.83 - - - - - 8 15.43 

7/16/1996 Tower 113.15 - - - - - 7 15.22 

7/16/1996 Tower 116.48 - - - - - 6 15.14 

7/16/1996 Tower 119.81 - - - - - 6 15.09 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

8/5/1996 Tower 0.00 - - - - - 9.9 27.51 

8/5/1996 Tower 3.33 - - - - - 9.97 27.48 

8/5/1996 Tower 6.66 - - - - - 9.94 27.46 

8/5/1996 Tower 9.98 - - - - - 10 27.4 

8/5/1996 Tower 13.31 - - - - - 10.08 27.25 

8/5/1996 Tower 16.64 - - - - - 10.11 27.19 

8/5/1996 Tower 19.97 - - - - - 10.11 27.14 

8/5/1996 Tower 23.30 - - - - - 10.21 27.06 

8/5/1996 Tower 26.62 - - - - - 10.2 27.02 

8/5/1996 Tower 29.95 - - - - - 10.18 27.01 

8/5/1996 Tower 33.28 - - - - - 10.13 26.98 

8/5/1996 Tower 36.61 - - - - - 10.09 26.96 

8/5/1996 Tower 39.94 - - - - - 8.36 26.01 

8/5/1996 Tower 43.27 - - - - - 7.12 25.4 

8/5/1996 Tower 46.59 - - - - - 5.86 24.96 

8/5/1996 Tower 49.92 - - - - - 4.22 24.27 

8/5/1996 Tower 53.25 - - - - - 3.82 23.89 

8/5/1996 Tower 56.58 - - - - - 2.96 23.59 

8/5/1996 Tower 59.91 - - - - - 2.37 23.2 

8/5/1996 Tower 63.23 - - - - - 2.22 23.08 

8/5/1996 Tower 66.56 - - - - - 2.13 22.99 

8/5/1996 Tower 69.89 - - - - - 1.99 22.9 

8/5/1996 Tower 73.22 - - - - - 1.94 22.85 

8/5/1996 Tower 76.55 - - - - - 1.87 22.76 

8/5/1996 Tower 79.87 - - - - - 1.36 22.27 

8/5/1996 Tower 83.20 - - - - - 0.54 21.2 

8/5/1996 Tower 86.53 - - - - - 0.36 20.85 

8/5/1996 Tower 89.86 - - - - - 0.15 20.61 

8/5/1996 Tower 93.19 - - - - - 5 20.2 

8/5/1996 Tower 96.51 - - - - - 3 19.46 

8/5/1996 Tower 99.84 - - - - - 3 18.85 

8/5/1996 Tower 103.17 - - - - - 0.02 17.5 

8/5/1996 Tower 106.50 - - - - - 3 16.36 

8/5/1996 Tower 109.83 - - - - - 0.02 16.04 

8/7/1996 Tower 0.00 - - - - - 9.91 27.12 

8/7/1996 Tower 3.33 - - - - - 10.01 27.01 

8/7/1996 Tower 6.66 - - - - - 10.18 26.87 

8/7/1996 Tower 9.98 - - - - - 10.17 26.83 

8/7/1996 Tower 13.31 - - - - - 10.18 26.79 

8/7/1996 Tower 16.64 - - - - - 10.17 26.78 

8/7/1996 Tower 19.97 - - - - - 10.16 26.76 

8/7/1996 Tower 23.30 - - - - - 10.16 26.74 

8/7/1996 Tower 26.62 - - - - - 10.13 26.72 

8/7/1996 Tower 29.95 - - - - - 10.11 26.72 

8/7/1996 Tower 33.28 - - - - - 10.1 26.7 

28-Oct-09 D-56 GEOSCIENCE Support Services, Inc. 



    

    

     

 

 

    

 

  

  

  

  

City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

8/7/1996 Tower 36.61 - - - - - 10.03 26.68 

8/7/1996 Tower 39.94 - - - - - 9.96 26.66 

8/7/1996 Tower 43.27 - - - - - 8.05 25.99 

8/7/1996 Tower 46.59 - - - - - 6.47 25.39 

8/7/1996 Tower 49.92 - - - - - 5.39 24.85 

8/7/1996 Tower 53.25 - - - - - 4.07 24.29 

8/7/1996 Tower 56.58 - - - - - 3.26 24 

8/7/1996 Tower 60.24 - - - - - 2.53 23.41 

8/7/1996 Tower 63.23 - - - - - 2.01 23.11 

8/7/1996 Tower 66.56 - - - - - 1.83 22.87 

8/7/1996 Tower 69.89 - - - - - 1.67 22.72 

8/7/1996 Tower 73.22 - - - - - 1.51 22.53 

8/7/1996 Tower 76.55 - - - - - 1.35 22.42 

8/7/1996 Tower 79.87 - - - - - 1.24 22.32 

8/7/1996 Tower 83.20 - - - - - 1.14 22.12 

8/7/1996 Tower 86.53 - - - - - 0.31 21.12 

8/7/1996 Tower 89.86 - - - - - 9 20.61 

8/7/1996 Tower 93.19 - - - - - 6 20.32 

8/7/1996 Tower 96.51 - - - - - 3 19.58 

8/7/1996 Tower 101.84 - - - - - 0.01 17.85 

8/13/1996 Tower 0.00 - - - - - 9.62 28.17 

8/13/1996 Tower 3.66 - - - - - 9.76 28.14 

8/13/1996 Tower 6.66 - - - - - 9.94 27.8 

8/13/1996 Tower 9.98 - - - - - 9.96 27.64 

8/13/1996 Tower 13.31 - - - - - 9.95 27.53 

8/13/1996 Tower 16.64 - - - - - 9.98 27.45 

8/13/1996 Tower 19.97 - - - - - 10 27.4 

8/13/1996 Tower 23.63 - - - - - 9.94 27.34 

8/13/1996 Tower 26.62 - - - - - 10.01 27.26 

8/13/1996 Tower 29.95 - - - - - 10.01 27.24 

8/13/1996 Tower 33.28 - - - - - 9.8 27.03 

8/13/1996 Tower 36.61 - - - - - 9.24 26.83 

8/13/1996 Tower 39.94 - - - - - 9.24 26.79 

8/13/1996 Tower 43.60 - - - - - 8.32 26.54 

8/13/1996 Tower 46.59 - - - - - 5.54 25.37 

8/13/1996 Tower 49.92 - - - - - 4.01 24.7 

8/13/1996 Tower 53.25 - - - - - 2.78 24 

8/13/1996 Tower 56.58 - - - - - 2.27 23.68 

8/13/1996 Tower 59.91 - - - - - 2.22 23.66 

8/13/1996 Tower 63.57 - - - - - 1.76 23.44 

8/13/1996 Tower 66.56 - - - - - 1.64 23.29 

8/13/1996 Tower 69.89 - - - - - 1.53 23.2 

8/13/1996 Tower 73.55 - - - - - 1.33 23.09 

8/13/1996 Tower 76.55 - - - - - 1.13 22.88 

8/13/1996 Tower 80.21 - - - - - 0.29 21.98 

28-Oct-09 D-57 GEOSCIENCE Support Services, Inc. 



    

    

     

 

 

    

 

  

  

  

  

City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

8/13/1996 Tower 83.20 - - - - - 7 21.21 

8/13/1996 Tower 86.53 - - - - - 5 20.87 

8/13/1996 Tower 90.19 - - - - - 4 20.47 

8/13/1996 Tower 93.19 - - - - - 4 20.25 

8/13/1996 Tower 96.51 - - - - - 0.02 19.95 

8/13/1996 Tower 99.84 - - - - - 0.02 18.46 

8/13/1996 Tower 103.50 - - - - - 3 16.69 

8/22/1996 Tower 0.00 - - - - - 9.91 27.26 

8/22/1996 Tower 3.33 - - - - - 9.92 27.2 

8/22/1996 Tower 6.66 - - - - - 9.94 27.12 

8/22/1996 Tower 9.98 - - - - - 9.91 27.06 

8/22/1996 Tower 13.31 - - - - - 9.9 27.05 

8/22/1996 Tower 16.64 - - - - - 9.87 27.01 

8/22/1996 Tower 19.97 - - - - - 9.8 26.99 

8/22/1996 Tower 23.30 - - - - - 9.76 26.98 

8/22/1996 Tower 26.62 - - - - - 9.7 26.95 

8/22/1996 Tower 29.95 - - - - - 9.7 26.94 

8/22/1996 Tower 33.28 - - - - - 9.67 26.94 

8/22/1996 Tower 36.61 - - - - - 9.66 26.94 

8/22/1996 Tower 39.94 - - - - - 9.65 26.91 

8/22/1996 Tower 43.27 - - - - - 9.54 26.86 

8/22/1996 Tower 46.59 - - - - - 9.27 26.81 

8/22/1996 Tower 49.92 - - - - - 7.12 26.59 

8/22/1996 Tower 53.25 - - - - - 4.52 25.71 

8/22/1996 Tower 56.58 - - - - - 2.59 24.85 

8/22/1996 Tower 59.91 - - - - - 1.67 24.26 

8/22/1996 Tower 63.23 - - - - - 0.7 23.37 

8/22/1996 Tower 66.56 - - - - - 0.56 23.26 

8/22/1996 Tower 69.89 - - - - - 0.39 23.1 

8/22/1996 Tower 73.22 - - - - - 0.27 22.98 

8/22/1996 Tower 76.55 - - - - - 0.2 22.9 

8/22/1996 Tower 79.87 - - - - - 6 22.56 

8/22/1996 Tower 83.20 - - - - - 4 21.27 

8/22/1996 Tower 86.53 - - - - - 4 20.53 

8/22/1996 Tower 89.86 - - - - - 4 20.32 

8/22/1996 Tower 93.19 - - - - - 3 20.12 

8/22/1996 Tower 96.51 - - - - - 4 19.99 

8/22/1996 Tower 99.84 - - - - - 4 19.02 

8/22/1996 Tower 103.17 - - - - - 4 17.8 

8/30/1996 Tower 0.00 - - - - - 8.94 27.77 

8/30/1996 Tower 0.33 - - - - - 8.94 27.77 

8/30/1996 Tower 3.66 - - - - - 9.36 27.64 

8/30/1996 Tower 6.66 - - - - - 9.54 27.31 

8/30/1996 Tower 9.98 - - - - - 9.54 27.49 

8/30/1996 Tower 13.31 - - - - - 9.65 27.4 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

8/30/1996 Tower 16.64 - - - - - 9.67 27.35 

8/30/1996 Tower 19.97 - - - - - 9.69 27.33 

8/30/1996 Tower 22.96 - - - - - 9.65 27.3 

8/30/1996 Tower 26.62 - - - - - 9.58 27.22 

8/30/1996 Tower 29.95 - - - - - 9.36 27.13 

8/30/1996 Tower 33.28 - - - - - 9.22 27.08 

8/30/1996 Tower 36.61 - - - - - 8.86 26.9 

8/30/1996 Tower 39.94 - - - - - 8.48 26.82 

8/30/1996 Tower 43.27 - - - - - 8.11 26.8 

8/30/1996 Tower 46.59 - - - - - 8.26 26.81 

8/30/1996 Tower 49.92 - - - - - 7.94 26.78 

8/30/1996 Tower 53.25 - - - - - 7.87 26.77 

8/30/1996 Tower 56.58 - - - - - 7.37 26.72 

8/30/1996 Tower 58.24 - - - - - 7.09 26.66 

8/30/1996 Tower 59.91 - - - - - 6.55 26.56 

8/30/1996 Tower 60.24 - - - - - 6.34 26.53 

8/30/1996 Tower 60.57 - - - - - 3.37 25.77 

8/30/1996 Tower 60.90 - - - - - 3.02 25.57 

8/30/1996 Tower 61.24 - - - - - 5.4 26.45 

8/30/1996 Tower 61.57 - - - - - 1.58 25.02 

8/30/1996 Tower 61.90 - - - - - 3.31 25.05 

8/30/1996 Tower 62.24 - - - - - 1.75 24.8 

8/30/1996 Tower 62.57 - - - - - 1.5 25.02 

8/30/1996 Tower 62.90 - - - - - 1.02 24.48 

8/30/1996 Tower 63.23 - - - - - 1.09 24.35 

8/30/1996 Tower 64.90 - - - - - 0.24 23.73 

8/30/1996 Tower 66.56 - - - - - 4 23.35 

8/30/1996 Tower 69.89 - - - - - 3 22.95 

8/30/1996 Tower 72.89 - - - - - 3 22.88 

8/30/1996 Tower 76.55 - - - - - 3 21.98 

8/30/1996 Tower 79.87 - - - - - 3 21.5 

8/30/1996 Tower 83.20 - - - - - 3 21.33 

8/30/1996 Tower 86.53 - - - - - 3 21.15 

8/30/1996 Tower 93.19 - - - - - 3 19.68 

8/30/1996 Tower 99.84 - - - - - 3 19.09 

9/4/1996 Tower 0.00 - - - - - 9.65 27.4 

9/4/1996 Tower 3.33 - - - - - 9.77 27.29 

9/4/1996 Tower 6.66 - - - - - 9.76 27.14 

9/4/1996 Tower 9.98 - - - - - 9.73 27.07 

9/4/1996 Tower 13.65 - - - - - 9.72 27.04 

9/4/1996 Tower 16.64 - - - - - 9.69 27.01 

9/4/1996 Tower 19.97 - - - - - 9.67 26.98 

9/4/1996 Tower 22.96 - - - - - 9.62 26.94 

9/4/1996 Tower 26.62 - - - - - 9.49 26.87 

9/4/1996 Tower 29.95 - - - - - 9.48 26.87 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

9/4/1996 Tower 33.28 - - - - - 9.45 26.86 

9/4/1996 Tower 36.61 - - - - - 9.47 26.84 

9/4/1996 Tower 39.94 - - - - - 9.22 26.82 

9/4/1996 Tower 43.27 - - - - - 8.99 26.81 

9/4/1996 Tower 46.59 - - - - - 8.92 26.81 

9/4/1996 Tower 49.92 - - - - - 8.31 26.78 

9/4/1996 Tower 53.25 - - - - - 7.05 26.63 

9/4/1996 Tower 56.58 - - - - - 6.01 26.5 

9/4/1996 Tower 59.91 - - - - - 3.18 26.13 

9/4/1996 Tower 63.23 - - - - - 1.03 25.15 

9/4/1996 Tower 66.56 - - - - - 9 24.2 

9/4/1996 Tower 68.23 - - - - - 7 23.71 

9/4/1996 Tower 73.22 - - - - - 8 22.97 

9/4/1996 Tower 76.55 - - - - - 7 22.71 

9/4/1996 Tower 79.87 - - - - - 6 22.45 

9/4/1996 Tower 83.20 - - - - - 6 22.11 

9/4/1996 Tower 86.53 - - - - - 6 21.5 

9/4/1996 Tower 89.86 - - - - - 5 20.54 

9/4/1996 Tower 93.19 - - - - - 6 20.03 

9/4/1996 Tower 96.51 - - - - - 5 19.78 

9/4/1996 Tower 99.84 - - - - - 6 19.21 

9/4/1996 Tower 103.17 - - - - - 6 17.81 

9/4/1996 Tower 106.50 - - - - - 5 16.72 

9/4/1996 Tower 109.83 - - - - - 5 15.61 

9/4/1996 Tower 113.15 - - - - - 6 15.32 

9/4/1996 Tower 116.48 - - - - - 6 15.32 

9/9/1996 Tower 0.00 - - - - - 9.12 27.6 

9/9/1996 Tower 3.00 - - - - - 9.09 27.52 

9/9/1996 Tower 6.66 - - - - - 9.06 27.26 

9/9/1996 Tower 9.98 - - - - - 9.09 26.97 

9/9/1996 Tower 13.31 - - - - - 9.08 26.93 

9/9/1996 Tower 16.64 - - - - - 9.06 26.93 

9/9/1996 Tower 20.30 - - - - - 8.95 26.87 

9/9/1996 Tower 23.30 - - - - - 8.91 26.85 

9/9/1996 Tower 26.62 - - - - - 8.86 26.81 

9/9/1996 Tower 29.95 - - - - - 8.61 26.75 

9/9/1996 Tower 33.61 - - - - - 8.61 26.75 

9/9/1996 Tower 36.61 - - - - - 8.61 26.75 

9/9/1996 Tower 40.27 - - - - - 8.38 26.69 

9/9/1996 Tower 43.27 - - - - - 8.39 26.68 

9/9/1996 Tower 46.59 - - - - - 8.35 26.66 

9/9/1996 Tower 49.92 - - - - - 8.23 26.62 

9/9/1996 Tower 53.58 - - - - - 8.31 26.6 

9/9/1996 Tower 56.91 - - - - - 8.23 26.58 

9/9/1996 Tower 59.91 - - - - - 7.64 26.5 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

9/9/1996 Tower 63.23 - - - - - 0.12 24.81 

9/9/1996 Tower 66.56 - - - - - 6 23.76 

9/9/1996 Tower 70.22 - - - - - 5 23.4 

9/9/1996 Tower 73.55 - - - - - 4 23.21 

9/9/1996 Tower 76.55 - - - - - 4 22.57 

9/9/1996 Tower 79.87 - - - - - 5 22.37 

9/9/1996 Tower 83.20 - - - - - 4 22.36 

9/9/1996 Tower 86.53 - - - - - 4 22.06 

9/9/1996 Tower 90.19 - - - - - 4 20.62 

9/9/1996 Tower 93.52 - - - - - 4 19.92 

9/9/1996 Tower 96.51 - - - - - 4 19.66 

9/9/1996 Tower 99.84 - - - - - 4 19.29 

9/9/1996 Tower 102.84 - - - - - 4 18.85 

9/17/1996 Tower 1.00 - - - - - 7.97 25.84 

9/17/1996 Tower 3.33 - - - - - 8.04 25.79 

9/17/1996 Tower 6.66 - - - - - 8.09 25.71 

9/17/1996 Tower 9.98 - - - - - 8.09 25.69 

9/17/1996 Tower 13.31 - - - - - 8.04 25.67 

9/17/1996 Tower 16.64 - - - - - 7.99 25.66 

9/17/1996 Tower 19.97 - - - - - 7.95 25.65 

9/17/1996 Tower 23.30 - - - - - 7.91 25.65 

9/17/1996 Tower 26.62 - - - - - 7.88 25.64 

9/17/1996 Tower 29.95 - - - - - 7.85 25.64 

9/17/1996 Tower 33.28 - - - - - 7.88 25.63 

9/17/1996 Tower 36.61 - - - - - 7.87 25.63 

9/17/1996 Tower 39.94 - - - - - 7.85 25.63 

9/17/1996 Tower 43.27 - - - - - 7.84 25.62 

9/17/1996 Tower 46.59 - - - - - 7.82 25.62 

9/17/1996 Tower 49.92 - - - - - 7.82 25.62 

9/17/1996 Tower 53.25 - - - - - 7.8 25.63 

9/17/1996 Tower 56.58 - - - - - 7.81 25.62 

9/17/1996 Tower 59.91 - - - - - 7.82 25.62 

9/17/1996 Tower 63.23 - - - - - 7.67 25.6 

9/17/1996 Tower 66.56 - - - - - 7.46 25.56 

9/17/1996 Tower 69.89 - - - - - 4.4 24.75 

9/17/1996 Tower 73.22 - - - - - 8 23.65 

9/17/1996 Tower 76.55 - - - - - 7 23.02 

9/17/1996 Tower 79.87 - - - - - 7 22.47 

9/17/1996 Tower 83.20 - - - - - 6 21.76 

9/17/1996 Tower 86.53 - - - - - 6 21.39 

9/17/1996 Tower 89.86 - - - - - 5 20.59 

9/17/1996 Tower 93.19 - - - - - 6 20.12 

9/17/1996 Tower 96.85 - - - - - 5 19.79 

9/17/1996 Tower 99.84 - - - - - 6 19.23 

9/19/1996 Tower 0.00 - - - - - 8.13 25.71 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

9/19/1996 Tower 3.33 - - - - - 8.13 25.64 

9/19/1996 Tower 6.66 - - - - - 8.16 25.56 

9/19/1996 Tower 9.98 - - - - - 8.2 25.53 

9/19/1996 Tower 13.31 - - - - - 8.19 25.51 

9/19/1996 Tower 16.64 - - - - - 8.16 25.48 

9/19/1996 Tower 19.97 - - - - - 8.14 25.47 

9/19/1996 Tower 23.30 - - - - - 8.14 25.47 

9/19/1996 Tower 26.29 - - - - - 8.13 25.46 

9/19/1996 Tower 29.95 - - - - - 8.07 25.46 

9/19/1996 Tower 33.28 - - - - - 8.03 25.45 

9/19/1996 Tower 36.61 - - - - - 8 25.44 

9/19/1996 Tower 39.94 - - - - - 7.93 25.44 

9/19/1996 Tower 43.27 - - - - - 7.91 25.44 

9/19/1996 Tower 46.59 - - - - - 7.89 25.42 

9/19/1996 Tower 49.92 - - - - - 7.88 25.43 

9/19/1996 Tower 53.25 - - - - - 7.82 25.43 

9/19/1996 Tower 56.58 - - - - - 7.82 25.42 

9/19/1996 Tower 59.91 - - - - - 7.82 25.43 

9/19/1996 Tower 63.23 - - - - - 7.8 25.43 

9/19/1996 Tower 66.56 - - - - - 7.78 25.43 

9/19/1996 Tower 69.89 - - - - - 7.75 25.43 

9/19/1996 Tower 73.22 - - - - - 7 23.73 

9/19/1996 Tower 76.55 - - - - - 6 23.55 

9/19/1996 Tower 79.87 - - - - - 6 22.62 

9/19/1996 Tower 83.20 - - - - - 6 21.82 

9/19/1996 Tower 86.53 - - - - - 5 21.29 

9/19/1996 Tower 89.86 - - - - - 5 20.83 

9/19/1996 Tower 93.19 - - - - - 5 20.42 

9/19/1996 Tower 96.51 - - - - - 5 19.78 

9/19/1996 Tower 99.84 - - - - - 5 19.58 

9/19/1996 Tower 103.50 - - - - - 4 19.14 

9/19/1996 Tower 106.50 - - - - - 4 18.47 

9/19/1996 Tower 109.83 - - - - - 4 17.01 

9/19/1996 Tower 113.15 - - - - - 4 16.14 

9/19/1996 Tower 116.48 - - - - - 5 15.62 

9/19/1996 Tower 118.81 - - - - - 5 15.45 

9/30/1996 Tower 0.33 - - - - - 8.21 24.75 

9/30/1996 Tower 3.00 - - - - - 8.24 24.75 

9/30/1996 Tower 6.66 - - - - - 8.28 24.68 

9/30/1996 Tower 9.98 - - - - - 8.28 24.59 

9/30/1996 Tower 13.65 - - - - - 8.28 24.57 

9/30/1996 Tower 16.64 - - - - - 8.26 24.55 

9/30/1996 Tower 19.97 - - - - - 8.23 24.53 

9/30/1996 Tower 23.30 - - - - - 8.2 24.52 

9/30/1996 Tower 26.96 - - - - - 8.15 24.51 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

9/30/1996 Tower 29.62 - - - - - 8.13 24.5 

9/30/1996 Tower 33.28 - - - - - 8.11 24.49 

9/30/1996 Tower 36.61 - - - - - 8.08 24.49 

9/30/1996 Tower 39.94 - - - - - 8.06 24.49 

9/30/1996 Tower 43.27 - - - - - 8.05 24.48 

9/30/1996 Tower 46.59 - - - - - 8.05 24.48 

9/30/1996 Tower 49.92 - - - - - 8.04 24.48 

9/30/1996 Tower 53.25 - - - - - 8.04 24.48 

9/30/1996 Tower 56.58 - - - - - 8.03 24.47 

9/30/1996 Tower 59.91 - - - - - 8 24.46 

9/30/1996 Tower 63.57 - - - - - 7.99 24.47 

9/30/1996 Tower 66.89 - - - - - 7.99 24.46 

9/30/1996 Tower 70.22 - - - - - 8 24.46 

9/30/1996 Tower 73.55 - - - - - 8.01 24.45 

9/30/1996 Tower 76.55 - - - - - 8.03 24.46 

9/30/1996 Tower 80.21 - - - - - 7.64 24.34 

9/30/1996 Tower 83.53 - - - - - 0.12 21.82 

9/30/1996 Tower 86.86 - - - - - 6 21.4 

9/30/1996 Tower 89.86 - - - - - 6 20.92 

9/30/1996 Tower 93.52 - - - - - 5 20.73 

9/30/1996 Tower 96.85 - - - - - 5 20.28 

9/30/1996 Tower 99.84 - - - - - 6 19.57 

9/30/1996 Tower 103.17 - - - - - 5 18.82 

9/30/1996 Tower 106.17 - - - - - 6 18.29 

10/14/1996 Tower 0.00 - - - - - 8.33 23.99 

10/14/1996 Tower 0.33 - - - - - 8.33 23.99 

10/14/1996 Tower 3.66 - - - - - 8.34 23.99 

10/14/1996 Tower 6.66 - - - - - 8.34 23.99 

10/14/1996 Tower 9.98 - - - - - 8.38 23.93 

10/14/1996 Tower 13.31 - - - - - 8.42 23.88 

10/14/1996 Tower 16.64 - - - - - 8.44 23.84 

10/14/1996 Tower 19.97 - - - - - 8.41 23.81 

10/14/1996 Tower 23.30 - - - - - 8.33 23.79 

10/14/1996 Tower 26.62 - - - - - 8.25 23.78 

10/14/1996 Tower 29.95 - - - - - 8.22 23.78 

10/14/1996 Tower 33.28 - - - - - 8.16 23.77 

10/14/1996 Tower 36.61 - - - - - 8.14 23.77 

10/14/1996 Tower 39.94 - - - - - 8.11 23.77 

10/14/1996 Tower 43.27 - - - - - 8.1 23.77 

10/14/1996 Tower 46.59 - - - - - 8.12 23.76 

10/14/1996 Tower 49.92 - - - - - 8.13 23.76 

10/14/1996 Tower 53.25 - - - - - 8.12 23.76 

10/14/1996 Tower 56.58 - - - - - 8.11 23.76 

10/14/1996 Tower 59.91 - - - - - 8.14 23.76 

10/14/1996 Tower 63.57 - - - - - 8.16 23.75 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

10/14/1996 Tower 66.56 - - - - - 8.17 23.75 

10/14/1996 Tower 69.89 - - - - - 8.17 23.75 

10/14/1996 Tower 73.22 - - - - - 8.17 23.74 

10/14/1996 Tower 76.55 - - - - - 8.17 23.74 

10/14/1996 Tower 79.54 - - - - - 8.14 23.74 

10/14/1996 Tower 81.54 - - - - - 2.2 23.07 

10/14/1996 Tower 83.20 - - - - - 0.12 21.29 

10/14/1996 Tower 86.53 - - - - - 6 20.66 

10/14/1996 Tower 89.86 - - - - - 5 20.32 

10/14/1996 Tower 93.52 - - - - - 5 19.67 

10/29/1996 Tower 0.00 - - - - - 8.36 20.01 

10/29/1996 Tower 3.66 - - - - - 8.36 20.03 

10/29/1996 Tower 6.66 - - - - - 8.39 20.02 

10/29/1996 Tower 9.98 - - - - - 8.36 20.03 

10/29/1996 Tower 13.31 - - - - - 8.33 20.03 

10/29/1996 Tower 16.64 - - - - - 8.34 20.02 

10/29/1996 Tower 19.97 - - - - - 8.32 20.03 

10/29/1996 Tower 23.30 - - - - - 8.28 20.03 

10/29/1996 Tower 26.62 - - - - - 8.25 20.03 

10/29/1996 Tower 29.95 - - - - - 8.24 20.03 

10/29/1996 Tower 33.28 - - - - - 8.21 20.03 

10/29/1996 Tower 36.61 - - - - - 8.19 20.03 

10/29/1996 Tower 39.94 - - - - - 8.17 20.03 

10/29/1996 Tower 43.27 - - - - - 8.15 20.03 

10/29/1996 Tower 46.59 - - - - - 8.16 20.03 

10/29/1996 Tower 49.92 - - - - - 8.15 20.03 

10/29/1996 Tower 53.25 - - - - - 8.1 20.02 

10/29/1996 Tower 56.58 - - - - - 8.08 20.02 

10/29/1996 Tower 59.91 - - - - - 8.06 20.02 

10/29/1996 Tower 63.23 - - - - - 8.05 20.02 

10/29/1996 Tower 66.56 - - - - - 8.02 20.02 

10/29/1996 Tower 69.89 - - - - - 7.98 20 

10/29/1996 Tower 73.55 - - - - - 7.96 20 

10/29/1996 Tower 76.55 - - - - - 8.06 19.99 

10/29/1996 Tower 79.87 - - - - - 7.91 19.96 

10/29/1996 Tower 83.20 - - - - - 7.67 19.94 

10/29/1996 Tower 86.53 - - - - - 7.08 19.8 

10/29/1996 Tower 89.86 - - - - - 6.3 19.65 

10/29/1996 Tower 93.19 - - - - - 6.05 19.58 

10/29/1996 Tower 96.18 - - - - - 5.28 19.43 

11/12/1996 Tower 0.33 - - - - - 9.52 19.15 

11/12/1996 Tower 3.00 - - - - - 9.77 18.4 

11/12/1996 Tower 6.99 - - - - - 9.81 18.28 

11/12/1996 Tower 10.32 - - - - - 9.66 18.24 

11/12/1996 Tower 13.31 - - - - - 9.49 18.22 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

11/12/1996 Tower 16.64 - - - - - 9.34 18.2 

11/12/1996 Tower 20.30 - - - - - 9.19 18.19 

11/12/1996 Tower 23.30 - - - - - 9.15 18.18 

11/12/1996 Tower 26.62 - - - - - 9.17 18.17 

11/12/1996 Tower 29.95 - - - - - 9.16 18.16 

11/12/1996 Tower 33.61 - - - - - 9.14 18.16 

11/12/1996 Tower 36.61 - - - - - 9.16 18.15 

11/12/1996 Tower 40.27 - - - - - 9.13 18.15 

11/12/1996 Tower 43.60 - - - - - 9.06 18.14 

11/12/1996 Tower 46.59 - - - - - 8.89 18.14 

11/12/1996 Tower 50.25 - - - - - 8.59 18.12 

11/12/1996 Tower 53.25 - - - - - 8.25 18.07 

11/12/1996 Tower 56.91 - - - - - 8.13 18.06 

11/12/1996 Tower 59.91 - - - - - 8.11 18.03 

11/12/1996 Tower 63.57 - - - - - 8.12 18.03 

11/12/1996 Tower 66.89 - - - - - 8.08 18 

11/12/1996 Tower 70.22 - - - - - 8.05 17.97 

11/12/1996 Tower 73.55 - - - - - 8.02 17.92 

11/12/1996 Tower 76.88 - - - - - 8.02 17.91 

11/12/1996 Tower 80.54 - - - - - 8 17.91 

11/12/1996 Tower 83.20 - - - - - 7.93 17.89 

11/12/1996 Tower 86.86 - - - - - 7.9 17.88 

11/12/1996 Tower 90.19 - - - - - 7.48 17.71 

11/12/1996 Tower 93.52 - - - - - 7.07 17.67 

11/12/1996 Tower 96.51 - - - - - 6.57 17.6 

12/9/1996 Tower 0.00 - - - - - 9.33 15.36 

12/9/1996 Tower 3.33 - - - - - 9.28 15.35 

12/9/1996 Tower 6.66 - - - - - 9.22 15.3 

12/9/1996 Tower 9.65 - - - - - 9.19 15.28 

12/9/1996 Tower 13.31 - - - - - 9.13 15.27 

12/9/1996 Tower 16.64 - - - - - 9.13 15.27 

12/9/1996 Tower 19.97 - - - - - 9.13 15.25 

12/9/1996 Tower 23.30 - - - - - 9.12 15.25 

12/9/1996 Tower 26.62 - - - - - 9.09 15.24 

12/9/1996 Tower 29.95 - - - - - 9.08 15.23 

12/9/1996 Tower 33.28 - - - - - 9.1 15.23 

12/9/1996 Tower 36.61 - - - - - 9.01 15.22 

12/9/1996 Tower 39.94 - - - - - 8.86 15.22 

12/9/1996 Tower 43.27 - - - - - 8.81 15.22 

12/9/1996 Tower 46.59 - - - - - 8.68 15.21 

12/9/1996 Tower 49.92 - - - - - 8.6 15.21 

12/9/1996 Tower 53.25 - - - - - 8.61 15.2 

12/9/1996 Tower 56.58 - - - - - 8.6 15.2 

12/9/1996 Tower 59.91 - - - - - 8.56 15.17 

12/9/1996 Tower 63.23 - - - - - 8.54 15.16 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

12/9/1996 Tower 66.89 - - - - - 8.5 15.14 

12/9/1996 Tower 69.89 - - - - - 8.22 15.1 

12/9/1996 Tower 73.22 - - - - - 8.11 15.03 

12/9/1996 Tower 76.55 - - - - - 7.89 14.94 

12/9/1996 Tower 79.87 - - - - - 7.86 14.92 

12/9/1996 Tower 82.87 - - - - - 7.96 14.9 

12/9/1996 Tower 86.53 - - - - - 8.03 14.88 

12/9/1996 Tower 93.19 - - - - - 7.8 14.88 

12/9/1996 Tower 96.51 - - - - - 7.49 14.88 

12/9/1996 Tower 99.51 - - - - - 7.47 14.88 

12/9/1996 Tower 103.17 - - - - - 7.37 14.88 

12/9/1996 Tower 106.50 - - - - - 7.25 14.89 

12/9/1996 Tower 108.50 - - - - - 7.15 14.89 

1/6/1997 Outlet - - 0.5 - 276 - - -

1/14/1997 Inlet - - 0.9 - - - - -

1/14/1997 Outlet - - 0.6 - - - - -

1/14/1997 Tower 0.33 - - - - - 9.72 12.19 

1/14/1997 Tower 1.33 - 0.5 - - - - -

1/14/1997 Tower 3.33 - - - - - 9.7 12.19 

1/14/1997 Tower 6.66 - - - - - 9.66 12.19 

1/14/1997 Tower 9.98 - 0.5 - - - 9.63 12.19 

1/14/1997 Tower 13.31 - - - - - 9.61 12.18 

1/14/1997 Tower 16.64 - - - - - 9.59 12.18 

1/14/1997 Tower 19.97 - 0.6 - - - 9.58 12.17 

1/14/1997 Tower 23.30 - - - - - 9.58 12.17 

1/14/1997 Tower 26.62 - - - - - 9.58 12.17 

1/14/1997 Tower 29.95 - 0.6 - - - - -

1/14/1997 Tower 30.29 - - - - - 9.54 12.17 

1/14/1997 Tower 33.28 - - - - - 9.54 12.16 

1/14/1997 Tower 36.61 - - - - - 9.54 12.16 

1/14/1997 Tower 39.94 - 0.6 - - - - -

1/14/1997 Tower 40.60 - - - - - 9.53 12.16 

1/14/1997 Tower 43.60 - - - - - 9.52 12.16 

1/14/1997 Tower 46.59 - - - - - 9.51 12.17 

1/14/1997 Tower 49.92 - 0.5 - - - - -

1/14/1997 Tower 50.59 - - - - - 9.52 12.16 

1/14/1997 Tower 53.58 - - - - - 9.52 12.16 

1/14/1997 Tower 57.24 - - - - - 9.5 12.17 

1/14/1997 Tower 59.91 - 0.6 - - - - -

1/14/1997 Tower 60.24 - - - - - 9.49 12.17 

1/14/1997 Tower 63.57 - - - - - 9.48 12.17 

1/14/1997 Tower 66.56 - - - - - 9.47 12.17 

1/14/1997 Tower 69.89 - 0.5 - - - - -

1/14/1997 Tower 70.22 - - - - - 9.47 12.17 

1/14/1997 Tower 73.22 - - - - - 9.47 12.17 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

1/14/1997 Tower 76.55 - - - - - 9.47 12.17 

1/14/1997 Tower 79.87 - 0.6 - - - - -

1/14/1997 Tower 80.21 - - - - - 9.46 12.16 

1/14/1997 Tower 83.20 - - - - - 9.46 12.16 

1/14/1997 Tower 86.53 - - - - - 9.46 12.16 

1/14/1997 Tower 89.53 - - - - - 9.4 12.14 

1/14/1997 Tower 89.86 - 0.6 - - - - -

1/14/1997 Tower 93.19 - - - - - 9.2 12.08 

1/14/1997 Tower 96.51 - - - - - 9.1 12.02 

1/14/1997 Tower 99.84 - 0.6 - - - 9.01 11.97 

1/14/1997 Tower 103.17 - - - - - 8.74 11.94 

1/14/1997 Tower 106.83 - - - - - 8.68 11.94 

1/14/1997 Tower 109.83 - 0.6 - - - 8.63 11.94 

1/14/1997 Tower 113.15 - - - - - 8.45 11.94 

1/14/1997 Tower 116.48 - - - - - 8.37 11.95 

1/14/1997 Tower 119.15 - - - - - 8.31 11.94 

2/2/1997 Outlet - - 0.6 0.005 272 - - -

2/10/1997 Inlet - <0.03 1.1 <0.005 - - - -

2/10/1997 Outlet - <0.03 0.6 0.008 - - - -

2/10/1997 Tower 0.00 - - - - - 9.51 12.92 

2/10/1997 Tower 1.33 <0.03 0.5 <0.005 - - - -

2/10/1997 Tower 3.33 - - - - - 9.59 12.81 

2/10/1997 Tower 6.99 - - - - - 9.6 12.66 

2/10/1997 Tower 9.98 <0.03 0.5 <0.005 - - - -

2/10/1997 Tower 10.32 - - - - - 9.55 12.61 

2/10/1997 Tower 13.65 - - - - - 9.54 12.59 

2/10/1997 Tower 16.97 - - - - - 9.55 12.58 

2/10/1997 Tower 19.97 <0.03 0.5 0.010 - - - -

2/10/1997 Tower 20.30 - - - - - 9.55 12.56 

2/10/1997 Tower 23.63 - - - - - 9.51 12.56 

2/10/1997 Tower 26.96 - - - - - 9.43 12.55 

2/10/1997 Tower 29.95 <0.03 0.5 <0.005 - - - -

2/10/1997 Tower 30.29 - - - - - 9.33 12.53 

2/10/1997 Tower 33.95 - - - - - 9.21 12.51 

2/10/1997 Tower 36.61 - - - - - 9.1 12.49 

2/10/1997 Tower 39.94 <0.03 0.5 0.005 - - - -

2/10/1997 Tower 40.27 - - - - - 8.93 12.44 

2/10/1997 Tower 43.60 - - - - - 8.26 12.27 

2/10/1997 Tower 46.93 - - - - - 8.04 12.23 

2/10/1997 Tower 49.92 <0.03 0.6 0.006 - - - -

2/10/1997 Tower 50.25 - - - - - 7.85 12.19 

2/10/1997 Tower 53.58 - - - - - 7.64 12.13 

2/10/1997 Tower 56.58 - - - - - 7.51 12.13 

2/10/1997 Tower 59.91 <0.03 0.6 0.007 - - - -

2/10/1997 Tower 60.24 - - - - - 7.43 12.07 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

2/10/1997 Tower 63.23 - - - - - 7.23 12.03 

2/10/1997 Tower 66.89 - - - - - 7.44 11.99 

2/10/1997 Tower 69.89 <0.03 0.6 0.010 - - - -

2/10/1997 Tower 70.22 - - - - - 7.47 11.98 

2/10/1997 Tower 73.22 - - - - - 7.4 11.96 

2/10/1997 Tower 76.88 - - - - - 7.3 11.95 

2/10/1997 Tower 79.87 <0.03 0.6 0.015 - - - -

2/10/1997 Tower 80.54 - - - - - 7.21 11.94 

2/10/1997 Tower 83.20 - - - - - 6.93 11.91 

2/10/1997 Tower 86.53 - - - - - 6.65 11.86 

2/10/1997 Tower 89.86 <0.03 0.7 0.015 - - 6.63 11.85 

2/10/1997 Tower 93.19 - - - - - 6.43 11.84 

2/10/1997 Tower 96.51 - - - - - 6.41 11.82 

2/10/1997 Tower 99.84 <0.03 0.7 0.021 - - - -

2/10/1997 Tower 100.18 - - - - - 6.38 11.81 

2/10/1997 Tower 103.50 - - - - - 6.3 11.81 

2/10/1997 Tower 106.83 - - - - - 6.12 11.78 

2/10/1997 Tower 109.83 - - - - - 6.06 11.77 

2/10/1997 Tower 112.82 - - - - - 5.93 11.77 

2/10/1997 Tower 116.82 - - - - - 5.83 11.77 

2/10/1997 Tower 119.81 - - - - - 5.57 11.78 

2/19/1997 Tower 0.67 - - - - - 9.46 13.01 

2/19/1997 Tower 3.33 - - - - - 9.5 12.75 

2/19/1997 Tower 6.66 - - - - - 9.54 12.64 

2/19/1997 Tower 9.98 - - - - - 9.55 12.61 

2/19/1997 Tower 13.31 - - - - - 9.52 12.59 

2/19/1997 Tower 16.64 - - - - - 9.5 12.58 

2/19/1997 Tower 19.97 - - - - - 9.46 12.57 

2/19/1997 Tower 23.30 - - - - - 9.44 12.57 

2/19/1997 Tower 26.62 - - - - - 9.41 12.57 

2/19/1997 Tower 29.95 - - - - - 9.38 12.56 

2/19/1997 Tower 33.28 - - - - - 9.33 12.55 

2/19/1997 Tower 36.61 - - - - - 9.31 12.52 

2/19/1997 Tower 40.27 - - - - - 9.2 12.5 

2/19/1997 Tower 43.27 - - - - - 9.09 12.48 

2/19/1997 Tower 46.59 - - - - - 9.04 12.47 

2/19/1997 Tower 49.92 - - - - - 9.01 12.46 

2/19/1997 Tower 53.25 - - - - - 8.95 12.46 

2/19/1997 Tower 56.58 - - - - - 8.56 12.36 

2/19/1997 Tower 59.91 - - - - - 8.43 12.34 

2/19/1997 Tower 63.23 - - - - - 8.39 12.35 

2/19/1997 Tower 66.56 - - - - - 8.25 12.3 

2/19/1997 Tower 69.89 - - - - - 8.2 12.28 

2/19/1997 Tower 73.22 - - - - - 8.18 12.28 

2/19/1997 Tower 76.55 - - - - - 8.2 12.29 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

2/19/1997 Tower 79.87 - - - - - 8.19 12.28 

2/19/1997 Tower 83.20 - - - - - 8.2 12.3 

2/19/1997 Tower 86.53 - - - - - 8.19 12.29 

2/19/1997 Tower 89.86 - - - - - 8.15 12.28 

2/19/1997 Tower 93.19 - - - - - 8.16 12.27 

2/19/1997 Tower 96.51 - - - - - 8.13 12.28 

2/19/1997 Tower 99.84 - - - - - 8.14 12.28 

2/19/1997 Tower 103.17 - - - - - 8.14 12.27 

2/19/1997 Tower 106.50 - - - - - 8.14 12.27 

2/19/1997 Tower 109.83 - - - - - 8.12 12.27 

2/19/1997 Tower 113.15 - - - - - 8.12 12.27 

2/19/1997 Tower 116.48 - - - - - 8.06 12.25 

2/19/1997 Tower 119.81 - - - - - 8.03 12.25 

3/3/1997 Outlet - - 0.8 - - - - -

3/4/1997 Tower 0.00 - - - - - 9.73 12.88 

3/4/1997 Tower 3.33 - - - - - 9.71 12.86 

3/4/1997 Tower 6.66 - - - - - 9.69 12.83 

3/4/1997 Tower 9.98 - - - - - 9.68 12.76 

3/4/1997 Tower 13.31 - - - - - 9.64 12.69 

3/4/1997 Tower 16.64 - - - - - 9.61 12.69 

3/4/1997 Tower 19.97 - - - - - 9.59 12.68 

3/4/1997 Tower 23.30 - - - - - 9.59 12.64 

3/4/1997 Tower 26.62 - - - - - 9.57 12.62 

3/4/1997 Tower 29.95 - - - - - 9.57 12.6 

3/4/1997 Tower 33.28 - - - - - 9.56 12.6 

3/4/1997 Tower 36.61 - - - - - 9.54 12.59 

3/4/1997 Tower 39.94 - - - - - 9.54 12.57 

3/4/1997 Tower 43.27 - - - - - 9.53 12.56 

3/4/1997 Tower 46.59 - - - - - 9.5 12.55 

3/4/1997 Tower 49.92 - - - - - 9.5 12.55 

3/4/1997 Tower 53.25 - - - - - 9.48 12.54 

3/4/1997 Tower 56.58 - - - - - 9.47 12.53 

3/4/1997 Tower 59.91 - - - - - 9.48 12.54 

3/4/1997 Tower 63.23 - - - - - 9.48 12.53 

3/4/1997 Tower 66.56 - - - - - 9.47 12.54 

3/4/1997 Tower 69.89 - - - - - 9.47 12.53 

3/4/1997 Tower 73.22 - - - - - 9.46 12.52 

3/4/1997 Tower 76.55 - - - - - 9.44 12.53 

3/4/1997 Tower 79.87 - - - - - 9.44 12.52 

3/4/1997 Tower 83.20 - - - - - 9.44 12.52 

3/4/1997 Tower 86.53 - - - - - 9.43 12.53 

3/4/1997 Tower 89.86 - - - - - 9.43 12.51 

3/4/1997 Tower 93.19 - - - - - 9.41 12.51 

3/4/1997 Tower 96.51 - - - - - 9.41 12.51 

3/4/1997 Tower 99.84 - - - - - 9.4 12.51 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

3/4/1997 Tower 103.17 - - - - - 9.25 12.46 

3/4/1997 Tower 106.50 - - - - - 9.15 12.45 

3/4/1997 Tower 109.83 - - - - - 9.03 12.44 

3/10/1997 Inlet - - 1.3 - - - - -

3/10/1997 Outlet - - 0.8 - - - - -

3/10/1997 Tower 0.00 - - - - - 9.57 15.14 

3/10/1997 Tower 1.33 - 0.7 - - - - -

3/10/1997 Tower 3.33 - - - - - 9.74 14.33 

3/10/1997 Tower 6.66 - - - - - 9.75 14.23 

3/10/1997 Tower 9.98 - 0.8 - - - 9.77 14.16 

3/10/1997 Tower 13.31 - - - - - 9.75 14.15 

3/10/1997 Tower 16.64 - - - - - 9.77 14.03 

3/10/1997 Tower 19.97 - 0.8 - - - 9.75 14 

3/10/1997 Tower 23.30 - - - - - 9.78 13.88 

3/10/1997 Tower 26.62 - - - - - 9.78 13.81 

3/10/1997 Tower 29.95 - 0.8 - - - 9.77 13.69 

3/10/1997 Tower 33.28 - - - - - 9.76 13.68 

3/10/1997 Tower 36.61 - - - - - 9.76 13.61 

3/10/1997 Tower 39.94 - 0.8 - - - 9.66 13.12 

3/10/1997 Tower 43.27 - - - - - 9.46 12.78 

3/10/1997 Tower 46.59 - - - - - 9.33 12.69 

3/10/1997 Tower 49.92 - 0.7 - - - 9.04 12.62 

3/10/1997 Tower 53.25 - - - - - 8.92 12.61 

3/10/1997 Tower 56.58 - - - - - 8.9 12.59 

3/10/1997 Tower 59.91 - 0.7 - - - 8.87 12.58 

3/10/1997 Tower 63.23 - - - - - 8.85 12.58 

3/10/1997 Tower 66.56 - - - - - 8.85 12.57 

3/10/1997 Tower 69.89 - 0.7 - - - 8.81 12.54 

3/10/1997 Tower 73.22 - - - - - 8.78 12.53 

3/10/1997 Tower 76.55 - - - - - 8.77 12.52 

3/10/1997 Tower 79.87 - 0.7 - - - 8.75 12.52 

3/10/1997 Tower 83.20 - - - - - 8.73 12.51 

3/10/1997 Tower 86.53 - - - - - 8.7 12.51 

3/10/1997 Tower 89.86 - 0.7 - - - 8.66 12.5 

3/10/1997 Tower 93.19 - - - - - 8.65 12.5 

3/10/1997 Tower 96.51 - - - - - 8.63 12.5 

3/10/1997 Tower 99.84 - 0.7 - - - 8.62 12.5 

3/10/1997 Tower 103.17 - - - - - 8.51 12.49 

3/10/1997 Tower 106.50 - - - - - 8.48 12.5 

3/10/1997 Tower 109.83 - 0.7 - - - 8.44 12.49 

3/10/1997 Tower 113.15 - - - - - 8.33 12.48 

3/10/1997 Tower 116.48 - - - - - 8.23 12.48 

3/10/1997 Tower 119.81 - 0.8 - - - 7.85 12.47 

3/18/1997 Tower 0.00 - - - - - 10.1 16.34 

3/18/1997 Tower 0.33 - - - - - 10.07 16.35 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

3/18/1997 Tower 3.99 - - - - - 9.93 16.3 

3/18/1997 Tower 6.66 - - - - - 10.15 15.84 

3/18/1997 Tower 9.65 - - - - - 10.08 15.72 

3/18/1997 Tower 12.98 - - - - - 10.19 15.49 

3/18/1997 Tower 17.31 - - - - - 10.14 15.43 

3/18/1997 Tower 19.97 - - - - - 10.06 15.42 

3/18/1997 Tower 23.30 - - - - - 10.11 15.37 

3/18/1997 Tower 26.96 - - - - - 10.12 15.27 

3/18/1997 Tower 30.29 - - - - - 10.06 15.21 

3/18/1997 Tower 33.28 - - - - - 10.22 14.03 

3/18/1997 Tower 36.94 - - - - - 10.25 13.67 

3/18/1997 Tower 40.60 - - - - - 10.21 13.43 

3/18/1997 Tower 44.26 - - - - - 9.93 13.35 

3/18/1997 Tower 47.26 - - - - - 9.67 13.15 

3/18/1997 Tower 53.25 - - - - - 9.47 13.03 

3/18/1997 Tower 54.58 - - - - - 9.5 13.01 

3/18/1997 Tower 60.90 - - - - - 9.46 12.87 

3/18/1997 Tower 63.90 - - - - - 9.36 12.83 

3/18/1997 Tower 67.89 - - - - - 9.2 12.79 

3/18/1997 Tower 73.55 - - - - - 9.13 12.76 

3/18/1997 Tower 77.54 - - - - - 8.76 12.72 

3/18/1997 Tower 80.87 - - - - - 8.57 12.69 

3/18/1997 Tower 85.20 - - - - - 8.34 12.68 

3/18/1997 Tower 88.86 - - - - - 8.16 12.67 

3/18/1997 Tower 92.85 - - - - - 8.13 12.63 

3/18/1997 Tower 96.18 - - - - - 8.12 12.66 

3/18/1997 Tower 100.51 - - - - - 8.12 12.66 

4/7/1997 Outlet - - 0.9 - 300 - - -

4/9/1997 Tower 0.00 - - - - - 9.46 16.48 

4/9/1997 Tower 3.66 - - - - - 9.43 16.44 

4/9/1997 Tower 9.98 - - - - - 9.44 16.43 

4/9/1997 Tower 13.31 - - - - - 9.42 16.41 

4/9/1997 Tower 16.64 - - - - - 9.41 16.4 

4/9/1997 Tower 20.30 - - - - - 9.39 16.39 

4/9/1997 Tower 23.30 - - - - - 9.41 16.37 

4/9/1997 Tower 26.62 - - - - - 9.4 16.36 

4/9/1997 Tower 30.29 - - - - - 9.44 16.36 

4/9/1997 Tower 33.28 - - - - - 9.4 16.36 

4/9/1997 Tower 37.61 - - - - - 9.41 16.35 

4/9/1997 Tower 39.94 - - - - - 9.43 16.35 

4/9/1997 Tower 43.60 - - - - - 9.42 16.34 

4/9/1997 Tower 46.59 - - - - - 9.46 16.12 

4/9/1997 Tower 49.92 - - - - - 9.4 16.09 

4/9/1997 Tower 53.25 - - - - - 9.4 15.96 

4/9/1997 Tower 59.57 - - - - - 9.42 15.75 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

4/9/1997 Tower 59.91 - - - - - 9.34 15.73 

4/9/1997 Tower 65.90 - - - - - 9.28 15.45 

4/9/1997 Tower 66.56 - - - - - 9.19 15.11 

4/9/1997 Tower 70.22 - - - - - 8.61 14.03 

4/9/1997 Tower 73.22 - - - - - 8.21 13.65 

4/9/1997 Tower 76.55 - - - - - 7.47 13.53 

4/9/1997 Tower 80.21 - - - - - 7.15 13.31 

4/9/1997 Tower 83.87 - - - - - 7.17 13.16 

4/9/1997 Tower 86.53 - - - - - 7.15 13.14 

4/9/1997 Tower 89.86 - - - - - 7 13.11 

4/9/1997 Tower 93.19 - - - - - 7.18 13.09 

4/9/1997 Tower 96.51 - - - - - 7.02 13.09 

4/9/1997 Tower 99.84 - - - - - 6.96 13.09 

4/9/1997 Tower 103.17 - - - - - 6.73 13.05 

4/9/1997 Tower 106.50 - - - - - 6.39 12.87 

4/14/1997 Inlet - - 1.2 - - - - -

4/14/1997 Outlet - - 1.0 - - - - -

4/14/1997 Tower 0.00 - - - - - 9.58 17.79 

4/14/1997 Tower 0.33 - - - - - 9.58 17.79 

4/14/1997 Tower 1.33 - 1.0 - - - - -

4/14/1997 Tower 3.33 - - - - - 9.58 17.41 

4/14/1997 Tower 6.66 - - - - - 9.55 17.37 

4/14/1997 Tower 9.98 - 1.0 - - - 9.57 17.16 

4/14/1997 Tower 13.31 - - - - - 9.55 17.07 

4/14/1997 Tower 16.64 - - - - - 9.51 17.06 

4/14/1997 Tower 19.97 - 1.0 - - - 9.52 17.05 

4/14/1997 Tower 23.30 - - - - - 9.53 17.01 

4/14/1997 Tower 26.62 - - - - - 9.48 17 

4/14/1997 Tower 29.95 - 1.0 - - - 9.47 17 

4/14/1997 Tower 33.28 - - - - - 9.47 16.98 

4/14/1997 Tower 36.61 - - - - - 9.43 16.98 

4/14/1997 Tower 39.94 - 1.0 - - - 9.42 16.91 

4/14/1997 Tower 43.27 - - - - - 9.43 16.85 

4/14/1997 Tower 46.59 - - - - - 9.41 16.82 

4/14/1997 Tower 49.92 - 1.0 - - - 9.4 16.64 

4/14/1997 Tower 53.25 - - - - - 9.42 16.21 

4/14/1997 Tower 56.58 - - - - - 9.35 16.13 

4/14/1997 Tower 59.91 - 0.9 - - - 9.3 16.01 

4/14/1997 Tower 63.23 - - - - - 9.1 15.68 

4/14/1997 Tower 66.56 - - - - - 8.83 15.21 

4/14/1997 Tower 69.89 - 0.9 - - - 8.57 14.69 

4/14/1997 Tower 73.22 - - - - - 8.31 14.22 

4/14/1997 Tower 76.55 - - - - - 8 13.96 

4/14/1997 Tower 79.87 - 0.9 - - - 7.83 13.84 

4/14/1997 Tower 83.20 - - - - - 7.54 13.68 

28-Oct-09 D-72 GEOSCIENCE Support Services, Inc. 



    

    

     

 

 

    

 

  

  

  

  

City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

4/14/1997 Tower 86.53 - - - - - 7.28 13.62 

4/14/1997 Tower 89.86 - 0.9 - - - 7.24 13.57 

4/14/1997 Tower 93.19 - - - - - 7.2 13.57 

4/14/1997 Tower 96.51 - - - - - 7.15 13.49 

4/14/1997 Tower 99.84 - 0.9 - - - - -

4/14/1997 Tower 100.84 - - - - - 6.63 13.25 

4/14/1997 Tower 103.50 - - - - - 6.41 13.09 

4/25/1997 Tower 0.00 - - - - - 9.26 19.07 

4/25/1997 Tower 3.33 - - - - - 9.26 19.07 

4/25/1997 Tower 6.66 - - - - - 9.27 19.07 

4/25/1997 Tower 9.98 - - - - - 9.26 19.07 

4/25/1997 Tower 13.31 - - - - - 9.28 19.07 

4/25/1997 Tower 16.64 - - - - - 9.28 19.06 

4/25/1997 Tower 19.97 - - - - - 9.28 19.05 

4/25/1997 Tower 23.30 - - - - - 9.31 19.04 

4/25/1997 Tower 26.62 - - - - - 9.3 18.88 

4/25/1997 Tower 29.95 - - - - - 9.43 18.26 

4/25/1997 Tower 33.28 - - - - - 9.53 17.86 

4/25/1997 Tower 36.61 - - - - - 9.48 17.58 

4/25/1997 Tower 39.94 - - - - - 9.4 17.38 

4/25/1997 Tower 43.27 - - - - - 9.31 17.06 

4/25/1997 Tower 46.59 - - - - - 9.04 16.66 

4/25/1997 Tower 49.92 - - - - - 8.99 16.63 

4/25/1997 Tower 53.25 - - - - - 8.94 16.58 

4/25/1997 Tower 56.58 - - - - - 8.86 16.47 

4/25/1997 Tower 59.91 - - - - - 8.53 16.07 

4/25/1997 Tower 63.23 - - - - - 8.28 15.8 

4/25/1997 Tower 66.56 - - - - - 8.19 15.72 

4/25/1997 Tower 69.89 - - - - - 8.13 15.69 

4/25/1997 Tower 73.22 - - - - - 7.79 15.43 

4/25/1997 Tower 76.55 - - - - - 7.55 15.17 

4/25/1997 Tower 79.87 - - - - - 7.46 15.16 

4/28/1997 Tower 0.00 - - - - - 9.3 20.16 

4/28/1997 Tower 3.33 - - - - - 9.33 19.83 

4/28/1997 Tower 6.66 - - - - - 9.31 19.72 

4/28/1997 Tower 9.98 - - - - - 9.3 19.55 

4/28/1997 Tower 13.31 - - - - - 9.27 19.39 

4/28/1997 Tower 16.64 - - - - - 9.28 19.38 

4/28/1997 Tower 19.97 - - - - - 9.26 19.37 

4/28/1997 Tower 23.30 - - - - - 9.26 19.36 

4/28/1997 Tower 26.62 - - - - - 9.24 19.35 

4/28/1997 Tower 29.95 - - - - - 9.24 19.33 

4/28/1997 Tower 33.28 - - - - - 9.22 19.32 

4/28/1997 Tower 36.61 - - - - - 9.23 19.26 

4/28/1997 Tower 39.94 - - - - - 9.24 19.11 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

4/28/1997 Tower 43.27 - - - - - 9.22 18.42 

4/28/1997 Tower 46.59 - - - - - 9.39 17.64 

4/28/1997 Tower 49.92 - - - - - 9.37 17.37 

4/28/1997 Tower 53.25 - - - - - 9.25 17.12 

4/28/1997 Tower 56.58 - - - - - 9.22 16.95 

4/28/1997 Tower 59.91 - - - - - 8.99 16.8 

4/28/1997 Tower 63.23 - - - - - 8.71 16.53 

4/28/1997 Tower 66.56 - - - - - 8.57 16.21 

4/28/1997 Tower 69.89 - - - - - 8.31 16.09 

4/28/1997 Tower 73.22 - - - - - 7.94 15.85 

4/28/1997 Tower 76.55 - - - - - 7.86 15.59 

4/28/1997 Tower 79.87 - - - - - 7.72 15.57 

4/28/1997 Tower 83.20 - - - - - 7.19 15.34 

4/28/1997 Tower 86.53 - - - - - 7.04 15.24 

4/28/1997 Tower 89.86 - - - - - 6.98 15.21 

4/28/1997 Tower 93.19 - - - - - 6.58 14.56 

4/28/1997 Tower 96.51 - - - - - 6.42 14.18 

4/28/1997 Tower 99.84 - - - - - 6.12 14.07 

4/28/1997 Tower 103.17 - - - - - 6.01 13.98 

4/28/1997 Tower 106.50 - - - - - 5.98 13.9 

4/28/1997 Tower 109.83 - - - - - 5.87 13.79 

4/28/1997 Tower 113.15 - - - - - 5.62 13.72 

4/28/1997 Tower 116.48 - - - - - 5.13 13.63 

4/29/1997 Tower 0.33 - - - - - 9.49 19.33 

4/29/1997 Tower 3.33 - - - - - 9.52 19.33 

4/29/1997 Tower 6.66 - - - - - 9.56 19.33 

4/29/1997 Tower 9.98 - - - - - 9.58 19.34 

4/29/1997 Tower 13.31 - - - - - 9.59 19.33 

4/29/1997 Tower 16.64 - - - - - 9.61 19.34 

4/29/1997 Tower 19.97 - - - - - 9.6 19.34 

4/29/1997 Tower 23.63 - - - - - 9.58 19.34 

4/29/1997 Tower 26.62 - - - - - 9.57 19.33 

4/29/1997 Tower 29.95 - - - - - 9.53 19.29 

4/29/1997 Tower 33.28 - - - - - 9.53 19.28 

4/29/1997 Tower 36.61 - - - - - 9.49 19.24 

4/29/1997 Tower 39.94 - - - - - 9.46 19.07 

4/29/1997 Tower 43.27 - - - - - 9.49 18.84 

4/29/1997 Tower 46.59 - - - - - 9.51 18.55 

4/29/1997 Tower 49.92 - - - - - 9.49 18.08 

4/29/1997 Tower 53.25 - - - - - 9.43 17.4 

4/29/1997 Tower 56.58 - - - - - 9.09 16.84 

4/29/1997 Tower 59.91 - - - - - 8.82 16.56 

4/29/1997 Tower 63.23 - - - - - 8.37 16.06 

4/29/1997 Tower 66.56 - - - - - 8.16 15.84 

4/29/1997 Tower 69.89 - - - - - 7.97 15.77 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

4/29/1997 Tower 73.22 - - - - - 7.93 15.74 

4/29/1997 Tower 76.55 - - - - - 7.89 15.73 

4/29/1997 Tower 79.87 - - - - - 7.78 15.67 

4/29/1997 Tower 83.20 - - - - - 7.56 15.63 

4/29/1997 Tower 86.53 - - - - - 7.46 15.55 

4/29/1997 Tower 89.86 - - - - - 7.41 15.52 

4/29/1997 Tower 93.19 - - - - - 7.39 15.51 

4/29/1997 Tower 96.51 - - - - - 7.25 15.43 

4/29/1997 Tower 99.84 - - - - - 6.09 13.98 

4/29/1997 Tower 101.84 - - - - - 5.87 13.93 

5/1/1997 Outlet - <0.03 1.0 <0.005 265 - - -

5/12/1997 Inlet - <0.03 1.0 <0.005 - - - -

5/12/1997 Outlet - <0.03 1.0 <0.005 - - - -

5/12/1997 Tower 0.00 - - - - - 8.86 22.15 

5/12/1997 Tower 1.33 <0.03 0.9 <0.005 - - - -

5/12/1997 Tower 3.33 - - - - - 8.89 22.15 

5/12/1997 Tower 6.66 - - - - - 8.87 22.16 

5/12/1997 Tower 9.98 <0.03 0.9 <0.005 - - 8.89 22.14 

5/12/1997 Tower 13.31 - - - - - 8.89 22.13 

5/12/1997 Tower 16.64 - - - - - 8.9 22.11 

5/12/1997 Tower 19.97 <0.03 0.9 0.005 - - 8.89 22.11 

5/12/1997 Tower 23.30 - - - - - 8.94 22.05 

5/12/1997 Tower 26.62 - - - - - 9.04 21.73 

5/12/1997 Tower 29.95 <0.03 0.9 <0.005 - - 9.59 20.68 

5/12/1997 Tower 33.28 - - - - - 9.62 20.3 

5/12/1997 Tower 36.61 - - - - - 9.64 19.97 

5/12/1997 Tower 39.94 <0.03 0.9 0.005 - - 9.44 19.75 

5/12/1997 Tower 43.27 - - - - - 9.26 19.27 

5/12/1997 Tower 46.59 - - - - - 8.93 18.7 

5/12/1997 Tower 49.92 <0.03 0.9 <0.005 - - 8.72 18.27 

5/12/1997 Tower 53.25 - - - - - 8.65 18.19 

5/12/1997 Tower 56.58 - - - - - 8.38 17.65 

5/12/1997 Tower 59.91 <0.03 0.9 <0.005 - - 8.1 17.41 

5/12/1997 Tower 63.23 - - - - - 8 17.17 

5/12/1997 Tower 66.56 - - - - - 7.92 17.07 

5/12/1997 Tower 69.89 <0.03 1.0 <0.005 - - 7.79 16.91 

5/12/1997 Tower 73.22 - - - - - 7.61 16.77 

5/12/1997 Tower 76.55 - - - - - 7.44 16.58 

5/12/1997 Tower 79.87 <0.03 1.0 <0.005 - - 7.23 16.41 

5/12/1997 Tower 83.20 - - - - - 6.9 16.16 

5/12/1997 Tower 86.53 - - - - - 6.53 15.89 

5/12/1997 Tower 89.86 <0.03 1.0 <0.005 - - 6.21 15.63 

5/12/1997 Tower 93.19 - - - - - 5.86 15.3 

5/12/1997 Tower 96.51 - - - - - 5.62 15.07 

5/12/1997 Tower 99.84 <0.03 1.0 0.010 - - 5.55 14.84 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

5/12/1997 Tower 103.17 - - - - - 5.46 14.75 

5/12/1997 Tower 106.50 - - - - - 5.3 14.61 

5/12/1997 Tower 109.83 <0.03 1.1 0.007 - - 5.21 14.51 

5/12/1997 Tower 113.15 - - - - - 4.86 14.36 

5/12/1997 Tower 116.48 - - - - - 4.72 14.34 

5/12/1997 Tower 119.81 <0.03 1.1 0.008 - - 4.18 14.3 

6/2/1997 Outlet - - 0.8 - 260 8.1 - -

6/9/1997 Inlet - - 1.0 - - - - -

6/9/1997 Outlet - - 0.8 - - 10.5 - -

6/9/1997 Tower 0.00 - - - - - 8.64 25.01 

6/9/1997 Tower 1.33 - 0.7 - - - - -

6/9/1997 Tower 3.33 - - - - - 8.65 24.81 

6/9/1997 Tower 6.99 - - - - - 8.65 24.6 

6/9/1997 Tower 9.98 - 0.7 - - - 8.65 24.26 

6/9/1997 Tower 12.98 - - - - - 8.7 24.15 

6/9/1997 Tower 16.31 - - - - - 8.67 24.12 

6/9/1997 Tower 19.97 - 0.7 - - - - -

6/9/1997 Tower 20.97 - - - - - 8.67 24.08 

6/9/1997 Tower 23.63 - - - - - 8.66 24.07 

6/9/1997 Tower 26.96 - - - - - 8.66 24.04 

6/9/1997 Tower 29.95 - 0.7 - - - - -

6/9/1997 Tower 30.29 - - - - - 8.66 24.02 

6/9/1997 Tower 32.95 - - - - - 8.65 24 

6/9/1997 Tower 36.61 - - - - - 8.65 23.96 

6/9/1997 Tower 39.94 - 0.7 - - - 8.61 23.96 

6/9/1997 Tower 43.27 - - - - - 8.59 23.13 

6/9/1997 Tower 46.26 - - - - - 9.29 22.29 

6/9/1997 Tower 49.92 - 0.7 - - - 9.19 21.45 

6/9/1997 Tower 53.25 - - - - - 8.74 20.53 

6/9/1997 Tower 56.58 - - - - - 8.36 19.89 

6/9/1997 Tower 59.91 - 0.9 - - - 7.99 19.66 

6/9/1997 Tower 63.57 - - - - - 7.6 19.18 

6/9/1997 Tower 66.56 - - - - - 7.34 18.98 

6/9/1997 Tower 69.89 - 0.9 - - - 7.23 18.85 

6/9/1997 Tower 73.22 - - - - - 7.11 18.66 

6/9/1997 Tower 76.88 - - - - - 6.95 18.51 

6/9/1997 Tower 79.87 - 0.9 - - - 6.73 18.39 

6/9/1997 Tower 83.20 - - - - - 6.44 17.97 

6/9/1997 Tower 86.53 - - - - - 5.61 17.15 

6/9/1997 Tower 89.86 - 1.1 - - - - -

6/9/1997 Tower 90.19 - - - - - 5 16.52 

6/9/1997 Tower 93.52 - - - - - 4.71 16.37 

6/9/1997 Tower 97.18 - - - - - 4.52 16.21 

6/9/1997 Tower 99.84 - 1.1 - - - - -

6/9/1997 Tower 100.51 - - - - - 4.5 16.22 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

6/9/1997 Tower 103.17 - - - - - 4.45 16.17 

6/9/1997 Tower 106.50 - - - - - 4.24 15.98 

6/9/1997 Tower 109.83 - 1.1 - - - 4.15 15.77 

6/9/1997 Tower 113.49 - - - - - 4.14 15.6 

6/9/1997 Tower 116.48 - - - - - 3.98 15.44 

6/9/1997 Tower 119.81 - 1.2 - - - - -

6/9/1997 Tower 120.14 - - - - - 3.6 15.21 

6/12/1997 Tower 0.00 - - - - - 8.89 24.08 

6/12/1997 Tower 3.33 - - - - - 8.86 24.07 

6/12/1997 Tower 6.66 - - - - - 8.81 24.07 

6/12/1997 Tower 10.32 - - - - - 8.8 24.07 

6/12/1997 Tower 13.31 - - - - - 8.78 24.07 

6/12/1997 Tower 16.64 - - - - - 8.76 24.07 

6/12/1997 Tower 19.97 - - - - - 8.76 24.07 

6/12/1997 Tower 23.63 - - - - - 8.74 24.03 

6/12/1997 Tower 26.62 - - - - - 8.74 24.01 

6/12/1997 Tower 30.29 - - - - - 8.74 24.02 

6/12/1997 Tower 33.61 - - - - - 8.72 24 

6/12/1997 Tower 36.61 - - - - - 8.75 23.95 

6/12/1997 Tower 39.94 - - - - - 8.74 23.94 

6/12/1997 Tower 43.27 - - - - - 8.79 23.7 

6/12/1997 Tower 46.93 - - - - - 8.89 23.29 

6/12/1997 Tower 50.59 - - - - - 9.12 22.4 

6/12/1997 Tower 53.25 - - - - - 8.77 20.99 

6/12/1997 Tower 56.58 - - - - - 8.27 20.18 

6/12/1997 Tower 60.90 - - - - - 7.77 19.66 

6/12/1997 Tower 63.23 - - - - - 7.43 19.17 

6/12/1997 Tower 66.89 - - - - - 7.12 18.86 

6/12/1997 Tower 70.22 - - - - - 6.82 18.56 

6/12/1997 Tower 73.55 - - - - - 6.68 18.45 

6/12/1997 Tower 76.88 - - - - - 6.62 18.32 

6/12/1997 Tower 80.21 - - - - - 6.49 18.21 

6/12/1997 Tower 84.87 - - - - - 6.34 18.05 

6/12/1997 Tower 86.86 - - - - - 6.07 17.77 

6/12/1997 Tower 90.52 - - - - - 5.21 16.87 

6/12/1997 Tower 93.19 - - - - - 4.64 16.56 

6/12/1997 Tower 98.18 - - - - - 4.32 16.23 

6/12/1997 Tower 100.18 - - - - - 4.23 16.12 

6/12/1997 Tower 103.50 - - - - - 4.14 15.98 

6/12/1997 Tower 106.50 - - - - - 4.05 15.81 

6/12/1997 Tower 110.16 - - - - - 4 15.75 

6/12/1997 Tower 113.49 - - - - - 3.93 15.52 

6/12/1997 Tower 116.48 - - - - - 3.83 15.43 

6/12/1997 Tower 119.81 - - - - - 3.44 15.22 

7/7/1997 Outlet - - - - 262 - - -
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

7/9/1997 Tower 0.00 - - - - - 8.4 26.36 

7/9/1997 Tower 0.33 - - - - - 8.4 26.36 

7/9/1997 Tower 3.33 - - - - - 8.31 25.9 

7/9/1997 Tower 6.66 - - - - - 8.35 25.88 

7/9/1997 Tower 9.98 - - - - - 9.34 25.89 

7/9/1997 Tower 13.65 - - - - - 9.42 25.7 

7/9/1997 Tower 17.64 - - - - - 9.44 25.45 

7/9/1997 Tower 20.63 - - - - - 9.48 25.44 

7/9/1997 Tower 23.30 - - - - - 9.5 25.46 

7/9/1997 Tower 26.29 - - - - - 9.53 25.44 

7/9/1997 Tower 29.95 - - - - - 9.51 25.38 

7/9/1997 Tower 33.95 - - - - - 9.4 25.31 

7/9/1997 Tower 36.94 - - - - - 8.86 24.66 

7/9/1997 Tower 39.94 - - - - - 8.53 24.41 

7/9/1997 Tower 43.27 - - - - - 7.63 23.89 

7/9/1997 Tower 46.93 - - - - - 7.57 23.77 

7/9/1997 Tower 52.58 - - - - - 6.89 23.04 

7/9/1997 Tower 53.58 - - - - - 6.49 22.76 

7/9/1997 Tower 56.91 - - - - - 6.27 22.49 

7/9/1997 Tower 59.91 - - - - - 6.1 22.34 

7/9/1997 Tower 63.23 - - - - - 6.03 22.21 

7/9/1997 Tower 66.56 - - - - - 5.95 22.09 

7/9/1997 Tower 70.22 - - - - - 5.81 21.88 

7/9/1997 Tower 73.55 - - - - - 5.3 21.05 

7/9/1997 Tower 76.88 - - - - - 5.15 20.7 

7/9/1997 Tower 80.21 - - - - - 5.11 20.49 

7/9/1997 Tower 83.53 - - - - - 4.9 20.29 

7/9/1997 Tower 86.53 - - - - - 4.05 18.79 

7/9/1997 Tower 90.19 - - - - - 3.69 18.4 

7/9/1997 Tower 93.19 - - - - - 3.41 18.05 

7/9/1997 Tower 96.85 - - - - - 3.05 17.75 

7/9/1997 Tower 100.18 - - - - - 2.6 17.14 

7/9/1997 Tower 103.50 - - - - - 2.55 16.98 

7/9/1997 Tower 106.17 - - - - - 2.45 16.94 

7/9/1997 Tower 110.16 - - - - - 2.45 16.87 

7/14/1997 Tower 0.00 - - - - - 9.12 26.23 

7/14/1997 Tower 3.33 - - - - - 9.37 26.36 

7/14/1997 Tower 6.66 - - - - - 9.45 25.98 

7/14/1997 Tower 10.32 - - - - - 9.54 25.86 

7/14/1997 Tower 13.65 - - - - - 9.66 25.6 

7/14/1997 Tower 16.97 - - - - - 9.76 25.57 

7/14/1997 Tower 19.97 - - - - - 9.79 25.49 

7/14/1997 Tower 23.63 - - - - - 9.82 25.48 

7/14/1997 Tower 26.96 - - - - - 9.81 25.42 

7/14/1997 Tower 30.29 - - - - - 9.75 25.36 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

7/14/1997 Tower 33.28 - - - - - 9.58 25.29 

7/14/1997 Tower 36.61 - - - - - 9.64 25.27 

7/14/1997 Tower 39.94 - - - - - 9.72 25.24 

7/14/1997 Tower 43.27 - - - - - 8.63 24.69 

7/14/1997 Tower 46.26 - - - - - 7.5 23.77 

7/14/1997 Tower 50.25 - - - - - 6.64 23.44 

7/14/1997 Tower 53.25 - - - - - 6.12 22.95 

7/14/1997 Tower 56.58 - - - - - 5.62 22.35 

7/14/1997 Tower 60.24 - - - - - 5.5 22.3 

7/14/1997 Tower 63.23 - - - - - 5.27 21.85 

7/14/1997 Tower 66.23 - - - - - 5.16 21.68 

7/14/1997 Tower 69.89 - - - - - 5.06 21.58 

7/14/1997 Tower 73.88 - - - - - 5.08 21.51 

7/14/1997 Tower 77.21 - - - - - 4.95 21.37 

7/14/1997 Tower 79.87 - - - - - 4.74 20.89 

7/14/1997 Tower 83.20 - - - - - 4.53 20.32 

7/14/1997 Tower 86.20 - - - - - 3.98 19.71 

7/14/1997 Tower 89.53 - - - - - 3.26 18.48 

7/14/1997 Tower 93.19 - - - - - 2.96 18.33 

7/14/1997 Tower 96.85 - - - - - 2.79 18.08 

7/14/1997 Tower 99.84 - - - - - 2.55 17.92 

7/14/1997 Tower 103.50 - - - - - 2.25 17.59 

7/14/1997 Tower 106.83 - - - - - 2.1 17.15 

7/14/1997 Tower 110.16 - - - - - 2.42 16.93 

7/14/1997 Tower 113.49 - - - - - 2.02 16.66 

7/14/1997 Tower 116.82 - - - - - 1.81 16.46 

7/14/1997 Tower 119.81 - - - - - 1.67 16.21 

7/14/1997 Tower 123.14 - - - - - 1.45 16.02 

7/14/1997 Tower 126.47 - - - - - 0.91 15.83 

7/24/1997 Outlet - - 0.1 - - - - -

7/29/1997 Tower 0.00 - - - - - 8.75 25.7 

7/29/1997 Tower 3.33 - - - - - 8.86 25.7 

7/29/1997 Tower 6.66 - - - - - 8.9 25.7 

7/29/1997 Tower 9.98 - - - - - 8.97 25.6 

7/29/1997 Tower 13.31 - - - - - 8.98 25.6 

7/29/1997 Tower 16.64 - - - - - 9.05 25.5 

7/29/1997 Tower 19.97 - - - - - 9.06 25.5 

7/29/1997 Tower 23.30 - - - - - 9.07 25.5 

7/29/1997 Tower 26.62 - - - - - 9.08 25.5 

7/29/1997 Tower 29.95 - - - - - 9.08 25.5 

7/29/1997 Tower 33.28 - - - - - 9.06 25.5 

7/29/1997 Tower 36.61 - - - - - 9.05 25.5 

7/29/1997 Tower 39.94 - - - - - 9.01 25.4 

7/29/1997 Tower 43.27 - - - - - 9.01 25.4 

7/29/1997 Tower 46.59 - - - - - 8.98 25.4 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

7/29/1997 Tower 49.92 - - - - - 6.39 24.4 

7/29/1997 Tower 53.25 - - - - - 5.58 24.1 

7/29/1997 Tower 56.58 - - - - - 4.6 23.3 

7/29/1997 Tower 59.91 - - - - - 4.02 23.1 

7/29/1997 Tower 63.23 - - - - - 3.57 22.5 

7/29/1997 Tower 66.56 - - - - - 3.3 22 

7/29/1997 Tower 69.89 - - - - - 3.25 21.9 

7/29/1997 Tower 73.22 - - - - - 3.14 21.7 

7/29/1997 Tower 76.55 - - - - - 3.05 21.6 

7/29/1997 Tower 80.21 - - - - - 2.88 21.2 

7/29/1997 Tower 83.20 - - - - - 2.91 21.1 

7/29/1997 Tower 86.53 - - - - - 2.68 20.7 

7/29/1997 Tower 89.86 - - - - - 2.34 20.2 

7/29/1997 Tower 93.19 - - - - - 1.7 19.3 

8/3/1997 Outlet - <0.03 0.4 <0.005 252 5.7 - -

8/11/1997 Inlet - <0.03 0.8 <0.005 - - - -

8/11/1997 Outlet - <0.03 0.4 <0.005 - - - -

8/11/1997 Tower 0.33 - - - - - 7.79 26.3 

8/11/1997 Tower 1.33 <0.03 <0.05 0.006 - - - -

8/11/1997 Tower 3.33 - - - - - 7.81 26.25 

8/11/1997 Tower 6.99 - - - - - 7.81 26.24 

8/11/1997 Tower 9.98 <0.03 0.1 0.006 - - - -

8/11/1997 Tower 10.32 - - - - - 7.8 26.23 

8/11/1997 Tower 12.98 - - - - - 7.78 26.22 

8/11/1997 Tower 16.64 - - - - - 7.78 26.22 

8/11/1997 Tower 19.97 <0.03 0.1 <0.005 - - 7.77 26.22 

8/11/1997 Tower 23.30 - - - - - 7.79 26.22 

8/11/1997 Tower 26.96 - - - - - 7.78 26.21 

8/11/1997 Tower 29.95 <0.03 0.1 0.005 - - - -

8/11/1997 Tower 30.29 - - - - - 7.77 26.21 

8/11/1997 Tower 33.28 - - - - - 7.76 26.21 

8/11/1997 Tower 36.61 - - - - - 7.75 26.2 

8/11/1997 Tower 39.94 <0.03 0.1 <0.005 - - 7.7 26.17 

8/11/1997 Tower 43.27 - - - - - 7.62 26.13 

8/11/1997 Tower 46.59 - - - - - 6.79 25.69 

8/11/1997 Tower 49.92 <0.03 0.1 <0.005 - - 4.82 24.96 

8/11/1997 Tower 53.25 - - - - - 3.87 24.42 

8/11/1997 Tower 56.91 - - - - - 2.78 23.69 

8/11/1997 Tower 59.91 <0.03 0.5 <0.005 - - 2.01 22.85 

8/11/1997 Tower 63.23 - - - - - 1.86 22.69 

8/11/1997 Tower 66.56 - - - - - 1.79 22.52 

8/11/1997 Tower 69.89 <0.03 1.2 0.006 - - - -

8/11/1997 Tower 70.22 - - - - - 1.69 22.34 

8/11/1997 Tower 73.55 - - - - - 1.65 22.24 

8/11/1997 Tower 76.88 - - - - - 1.6 22.12 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

8/11/1997 Tower 79.87 <0.03 0.1 <0.005 - - - -

8/11/1997 Tower 80.21 - - - - - 1.35 21.61 

8/11/1997 Tower 83.53 - - - - - 1.32 21.4 

8/11/1997 Tower 86.53 - - - - - 1.21 21.32 

8/11/1997 Tower 89.86 <0.03 1.3 <0.005 - - 0.61 19.83 

8/11/1997 Tower 93.19 - - - - - 0.4 19.32 

8/11/1997 Tower 96.51 - - - - - 0.33 19.07 

8/11/1997 Tower 99.84 <0.03 1.2 <0.005 - - 0.26 18.72 

8/11/1997 Tower 103.50 - - - - - 0.16 18.28 

8/11/1997 Tower 106.50 - - - - - 0.14 17.85 

8/11/1997 Tower 109.83 <0.03 1.2 <0.005 - - 0.13 17.59 

8/11/1997 Tower 112.16 - - - - - 0.11 17.4 

8/11/1997 Tower 119.81 <0.03 1.2 <0.005 - - - -

8/14/1997 Tower 6.99 - - - - - 7.82 26.32 

8/14/1997 Tower 10.98 - - - - - 7.83 26.29 

8/14/1997 Tower 13.65 - - - - - 7.79 26.25 

8/14/1997 Tower 17.31 - - - - - 7.83 26.22 

8/14/1997 Tower 19.97 - - - - - 7.74 26.2 

8/14/1997 Tower 23.30 - - - - - 7.78 26.16 

8/14/1997 Tower 26.62 - - - - - 7.74 26.15 

8/14/1997 Tower 29.95 - - - - - 7.75 26.15 

8/14/1997 Tower 32.95 - - - - - 7.77 26.15 

8/14/1997 Tower 36.61 - - - - - 7.78 26.14 

8/14/1997 Tower 39.60 - - - - - 7.74 26.13 

8/14/1997 Tower 42.93 - - - - - 7.39 25.96 

8/14/1997 Tower 46.26 - - - - - 6.91 25.8 

8/14/1997 Tower 49.92 - - - - - 5.97 25.51 

8/14/1997 Tower 53.25 - - - - - 3.26 24.31 

8/14/1997 Tower 56.58 - - - - - 2.24 23.57 

8/14/1997 Tower 60.24 - - - - - 2.05 23.26 

8/14/1997 Tower 63.23 - - - - - 1.84 22.99 

8/14/1997 Tower 66.56 - - - - - 1.58 22.69 

8/14/1997 Tower 72.89 - - - - - 1.36 22.01 

8/14/1997 Tower 79.21 - - - - - 1.27 21.75 

8/14/1997 Tower 79.54 - - - - - 1.21 21.68 

8/14/1997 Tower 82.87 - - - - - 1.08 21.35 

8/14/1997 Tower 86.53 - - - - - 0.92 21.09 

8/14/1997 Tower 89.53 - - - - - 0.42 19.87 

8/14/1997 Tower 93.19 - - - - - 0.21 18.87 

8/14/1997 Tower 96.85 - - - - - 0.2 18.87 

8/14/1997 Tower 99.84 - - - - - 0.13 18.64 

8/26/1997 Tower 0.00 - - - - - 7.82 26.9 

8/26/1997 Tower 3.33 - - - - - 7.81 26.86 

8/26/1997 Tower 6.66 - - - - - 7.81 26.77 

8/26/1997 Tower 9.98 - - - - - 7.82 26.65 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

8/26/1997 Tower 13.65 - - - - - 7.87 26.62 

8/26/1997 Tower 16.64 - - - - - 7.82 26.58 

8/26/1997 Tower 20.30 - - - - - 7.76 26.55 

8/26/1997 Tower 23.63 - - - - - 7.69 26.46 

8/26/1997 Tower 26.96 - - - - - 7.64 26.42 

8/26/1997 Tower 29.95 - - - - - 7.6 26.39 

8/26/1997 Tower 33.28 - - - - - 7.55 26.37 

8/26/1997 Tower 36.61 - - - - - 7.46 26.34 

8/26/1997 Tower 39.94 - - - - - 7.4 26.31 

8/26/1997 Tower 43.27 - - - - - 6.55 25.94 

8/26/1997 Tower 46.93 - - - - - 6.23 25.86 

8/26/1997 Tower 49.92 - - - - - 5.1 25.53 

8/26/1997 Tower 53.25 - - - - - 3.52 24.93 

8/26/1997 Tower 56.58 - - - - - 1.45 23.7 

8/26/1997 Tower 59.91 - - - - - 0.81 22.78 

8/26/1997 Tower 63.57 - - - - - 0.59 22.28 

8/26/1997 Tower 67.23 - - - - - 0.5 22.16 

8/26/1997 Tower 69.89 - - - - - 0.45 22 

8/26/1997 Tower 73.22 - - - - - 0.43 21.88 

8/26/1997 Tower 76.21 - - - - - 0.38 21.66 

8/26/1997 Tower 80.21 - - - - - 0.26 21.34 

8/26/1997 Tower 83.20 - - - - - 0.13 20.78 

8/26/1997 Tower 86.53 - - - - - 0.12 20.07 

8/26/1997 Tower 89.86 - - - - - 0.11 19.18 

8/26/1997 Tower 93.52 - - - - - 0.1 18.96 

8/26/1997 Tower 97.18 - - - - - 0.11 18.77 

8/26/1997 Tower 99.84 - - - - - 0.1 18.56 

8/26/1997 Tower 103.17 - - - - - 0.1 18.32 

8/26/1997 Tower 106.83 - - - - - 9 17.69 

8/26/1997 Tower 109.49 - - - - - 0.1 17.48 

9/8/1997 Tower 0.00 - - - - - 7.48 27.15 

9/8/1997 Tower 3.33 - - - - - 7.47 27.06 

9/8/1997 Tower 6.99 - - - - - 7.47 26.97 

9/8/1997 Tower 9.98 - - - - - 7.45 26.77 

9/8/1997 Tower 13.31 - - - - - 7.46 26.76 

9/8/1997 Tower 16.64 - - - - - 7.46 26.75 

9/8/1997 Tower 20.30 - - - - - 7.43 26.74 

9/8/1997 Tower 23.63 - - - - - 7.43 26.73 

9/8/1997 Tower 26.96 - - - - - 7.38 26.7 

9/8/1997 Tower 30.62 - - - - - 7.29 26.61 

9/8/1997 Tower 33.61 - - - - - 7.29 26.59 

9/8/1997 Tower 36.94 - - - - - 7.27 26.57 

9/8/1997 Tower 40.60 - - - - - 7.15 26.5 

9/8/1997 Tower 43.27 - - - - - 7.11 26.48 

9/8/1997 Tower 46.59 - - - - - 7.08 26.48 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

9/8/1997 Tower 50.25 - - - - - 6.99 26.46 

9/8/1997 Tower 53.25 - - - - - 4.4 25.75 

9/8/1997 Tower 56.58 - - - - - 1.13 23.59 

9/8/1997 Tower 59.91 - - - - - 0.46 23.21 

9/8/1997 Tower 63.23 - - - - - 0.19 22.89 

9/8/1997 Tower 66.89 - - - - - 0.16 22.87 

9/8/1997 Tower 70.22 - - - - - 0.13 22.73 

9/8/1997 Tower 73.22 - - - - - 0.11 22.65 

9/8/1997 Tower 76.21 - - - - - 9 22.51 

9/8/1997 Tower 79.87 - - - - - 8 21.66 

9/8/1997 Tower 83.20 - - - - - 8 20.16 

9/8/1997 Tower 86.53 - - - - - 8 19.26 

10/7/1997 Outlet - - 0.1 - 200 5.1 - -

10/13/1997 Inlet - - 0.8 - - 6.3 - -

10/13/1997 Outlet - - 0.1 - - 8.3 - -

10/13/1997 Tower 0.00 - - - - - 6.3 23.17 

10/13/1997 Tower 1.33 - 0.1 - - 6.9 - -

10/13/1997 Tower 3.33 - - - - - 6.29 23.16 

10/13/1997 Tower 8.32 - - - - - 6.25 23.16 

10/13/1997 Tower 9.98 - 0.1 - - 9.9 6.27 23.16 

10/13/1997 Tower 13.31 - - - - - 6.29 23.16 

10/13/1997 Tower 16.64 - - - - - 6.33 23.16 

10/13/1997 Tower 19.97 - 0.1 - - 7.1 6.3 23.17 

10/13/1997 Tower 23.30 - - - - - 6.3 23.17 

10/13/1997 Tower 26.62 - - - - - 6.32 23.17 

10/13/1997 Tower 29.95 - 0.1 - - 6.5 6.26 23.17 

10/13/1997 Tower 33.28 - - - - - 6.28 23.16 

10/13/1997 Tower 36.94 - - - - - 6.28 23.17 

10/13/1997 Tower 39.94 - 0.1 - - 7.1 - -

10/13/1997 Tower 40.27 - - - - - 6.22 23.16 

10/13/1997 Tower 43.60 - - - - - 6.28 23.16 

10/13/1997 Tower 46.59 - - - - - 6.29 23.16 

10/13/1997 Tower 49.92 - 0.1 - - 4.9 6.28 23.16 

10/13/1997 Tower 53.58 - - - - - 6.23 23.17 

10/13/1997 Tower 56.91 - - - - - 6.25 23.16 

10/13/1997 Tower 59.91 - 0.1 - - 4.9 6.22 23.16 

10/13/1997 Tower 63.23 - - - - - 6.24 23.17 

10/13/1997 Tower 66.89 - - - - - 6.21 23.16 

10/13/1997 Tower 69.89 - 0.1 - - 6.9 6.25 23.16 

10/13/1997 Tower 76.21 - - - - - 6.26 23.16 

10/13/1997 Tower 79.87 - 0.1 - - 6.4 - -

10/13/1997 Tower 80.87 - - - - - 0.29 21.83 

10/13/1997 Tower 88.19 - - - - - 0.11 19.92 

10/13/1997 Tower 89.86 - <0.05 - - <0.00 - -

10/13/1997 Tower 93.52 - - - - - 9 19.35 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

10/13/1997 Tower 96.85 - - - - - 9 18.83 

10/13/1997 Tower 99.84 - <0.05 - - <0.004 - -

10/13/1997 Tower 100.18 - - - - - 9 18.54 

10/21/1997 Tower 0.00 - - - - - 6.4 22.04 

10/21/1997 Tower 3.33 - - - - - 6.37 22.05 

10/21/1997 Tower 6.66 - - - - - 6.36 22.05 

10/21/1997 Tower 9.98 - - - - - 6.38 22.05 

10/21/1997 Tower 13.31 - - - - - 6.38 22.05 

10/21/1997 Tower 16.64 - - - - - 6.32 22.04 

10/21/1997 Tower 19.97 - - - - - 6.34 22.04 

10/21/1997 Tower 23.30 - - - - - 6.33 22.04 

10/21/1997 Tower 26.62 - - - - - 6.32 22.04 

10/21/1997 Tower 29.95 - - - - - 6.32 22.04 

10/21/1997 Tower 33.28 - - - - - 6.31 22.04 

10/21/1997 Tower 36.61 - - - - - 6.31 22.05 

10/21/1997 Tower 39.94 - - - - - 6.3 22.04 

10/21/1997 Tower 43.27 - - - - - 6.27 22.05 

10/21/1997 Tower 46.59 - - - - - 6.25 22.04 

10/21/1997 Tower 49.92 - - - - - 6.26 22.04 

10/21/1997 Tower 53.25 - - - - - 6.28 22.04 

10/21/1997 Tower 56.58 - - - - - 6.26 22.04 

10/21/1997 Tower 59.91 - - - - - 6.25 22.04 

10/21/1997 Tower 63.23 - - - - - 6.25 22.05 

10/21/1997 Tower 66.56 - - - - - 6.31 22.04 

10/21/1997 Tower 69.89 - - - - - 6.31 22.04 

10/21/1997 Tower 72.55 - - - - - 6.32 22.04 

10/21/1997 Tower 77.54 - - - - - 6.26 22.03 

10/21/1997 Tower 79.87 - - - - - 6.25 22.02 

10/21/1997 Tower 81.54 - - - - - 6.18 22 

10/21/1997 Tower 83.20 - - - - - 1.14 20.98 

10/21/1997 Tower 84.87 - - - - - 0.19 20.17 

10/21/1997 Tower 86.53 - - - - - 0.13 19.88 

10/21/1997 Tower 89.86 - - - - - 0.11 19.39 

10/21/1997 Tower 93.19 - - - - - 0.1 18.89 

10/21/1997 Tower 96.51 - - - - - 9 18.74 

10/21/1997 Tower 99.84 - - - - - 9 18.16 

10/28/1997 Tower 0.00 - - - - - 5.88 20.94 

10/28/1997 Tower 3.33 - - - - - 5.8 20.93 

10/28/1997 Tower 6.66 - - - - - 5.75 20.92 

10/28/1997 Tower 9.98 - - - - - 5.7 20.91 

10/28/1997 Tower 13.31 - - - - - 5.68 20.89 

10/28/1997 Tower 16.64 - - - - - 5.66 20.89 

10/28/1997 Tower 19.97 - - - - - 5.67 20.88 

10/28/1997 Tower 23.30 - - - - - 5.65 20.88 

10/28/1997 Tower 26.62 - - - - - 5.66 20.88 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

10/28/1997 Tower 29.95 - - - - - 5.65 20.88 

10/28/1997 Tower 33.28 - - - - - 5.65 20.87 

10/28/1997 Tower 36.94 - - - - - 5.63 20.87 

10/28/1997 Tower 39.94 - - - - - 5.57 20.87 

10/28/1997 Tower 43.27 - - - - - 5.58 20.87 

10/28/1997 Tower 46.93 - - - - - 5.59 20.87 

10/28/1997 Tower 49.92 - - - - - 5.57 20.87 

10/28/1997 Tower 53.58 - - - - - 5.57 20.87 

10/28/1997 Tower 56.58 - - - - - 5.57 20.87 

10/28/1997 Tower 59.91 - - - - - 5.55 20.86 

10/28/1997 Tower 63.23 - - - - - 5.51 20.84 

10/28/1997 Tower 66.56 - - - - - 5.41 20.82 

10/28/1997 Tower 70.22 - - - - - 5.32 20.78 

10/28/1997 Tower 73.55 - - - - - 5.07 20.71 

10/28/1997 Tower 76.55 - - - - - 4.05 20.51 

10/28/1997 Tower 80.21 - - - - - 2.71 20.23 

10/28/1997 Tower 83.53 - - - - - 2.29 20.09 

10/28/1997 Tower 86.86 - - - - - 0.23 19.7 

10/28/1997 Tower 90.19 - - - - - 0.16 19.56 

10/28/1997 Tower 93.52 - - - - - 0.11 19.12 

10/28/1997 Tower 96.51 - - - - - 0.1 18.93 

10/28/1997 Tower 99.84 - - - - - 9 18.22 

10/28/1997 Tower 103.17 - - - - - 9 17.58 

11/2/1997 Outlet - <0.03 0.2 <0.005 300 6.3 - -

11/4/1997 Tower 0.00 - - - - - 7.27 20.66 

11/4/1997 Tower 3.33 - - - - - 7.28 20.47 

11/4/1997 Tower 6.66 - - - - - 7.26 20.39 

11/4/1997 Tower 9.98 - - - - - 7.23 20.37 

11/4/1997 Tower 13.31 - - - - - 7.19 20.34 

11/4/1997 Tower 16.64 - - - - - 7.14 20.33 

11/4/1997 Tower 19.97 - - - - - 7.1 20.32 

11/4/1997 Tower 23.30 - - - - - 7.03 20.31 

11/4/1997 Tower 26.62 - - - - - 7.03 20.31 

11/4/1997 Tower 30.29 - - - - - 7.05 20.31 

11/4/1997 Tower 33.28 - - - - - 7.01 20.31 

11/4/1997 Tower 36.61 - - - - - 7.01 20.3 

11/4/1997 Tower 39.94 - - - - - 6.97 20.29 

11/4/1997 Tower 43.27 - - - - - 6.92 20.28 

11/4/1997 Tower 46.93 - - - - - 6.89 20.28 

11/4/1997 Tower 49.92 - - - - - 6.91 20.28 

11/4/1997 Tower 53.25 - - - - - 6.89 20.28 

11/4/1997 Tower 56.58 - - - - - 6.89 20.28 

11/4/1997 Tower 60.90 - - - - - 6.87 20.28 

11/4/1997 Tower 62.90 - - - - - 6.84 20.27 

11/4/1997 Tower 66.56 - - - - - 6.63 20.21 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

11/4/1997 Tower 70.22 - - - - - 6.36 20.15 

11/4/1997 Tower 73.22 - - - - - 5.78 20.07 

11/4/1997 Tower 76.55 - - - - - 4.85 19.97 

11/4/1997 Tower 79.87 - - - - - 4.4 19.91 

11/4/1997 Tower 83.20 - - - - - 3.95 19.84 

11/4/1997 Tower 86.53 - - - - - 3.66 19.8 

11/4/1997 Tower 89.86 - - - - - 3.24 19.75 

11/4/1997 Tower 95.18 - - - - - 0.1 18.15 

11/4/1997 Tower 95.85 - - - - - 0.14 18.67 

11/4/1997 Tower 101.84 - - - - - 0.1 17.07 

11/4/1997 Tower 102.84 - - - - - 0.1 16.83 

11/4/1997 Tower 108.83 - - - - - 0.1 16.34 

11/12/1997 Inlet - <0.03 0.9 <0.005 - - - -

11/12/1997 Outlet - <0.03 0.4 <0.005 - - - -

11/12/1997 Tower 0.00 - - - - - 7.22 19.55 

11/12/1997 Tower 1.33 <0.03 0.3 0.006 - - - -

11/12/1997 Tower 3.33 - - - - - 7.19 19.52 

11/12/1997 Tower 6.99 - - - - - 7.18 19.52 

11/12/1997 Tower 9.98 <0.03 0.3 0.006 - - - -

11/12/1997 Tower 10.32 - - - - - 7.17 19.52 

11/12/1997 Tower 13.31 - - - - - 7.17 19.51 

11/12/1997 Tower 16.31 - - - - - 7.14 19.51 

11/12/1997 Tower 19.97 <0.03 0.3 <0.005 - - - -

11/12/1997 Tower 20.30 - - - - - 7.13 19.51 

11/12/1997 Tower 23.63 - - - - - 7.12 19.51 

11/12/1997 Tower 26.62 - - - - - 7.11 19.5 

11/12/1997 Tower 29.95 <0.03 0.3 0.005 - - 7.11 19.5 

11/12/1997 Tower 33.61 - - - - - 7.1 19.51 

11/12/1997 Tower 36.61 - - - - - 7.08 19.5 

11/12/1997 Tower 39.94 <0.03 0.4 <0.005 - - 7.08 19.51 

11/12/1997 Tower 43.27 - - - - - 7.08 19.5 

11/12/1997 Tower 46.93 - - - - - 7.09 19.5 

11/12/1997 Tower 49.92 <0.03 0.3 0.012 - - - -

11/12/1997 Tower 50.25 - - - - - 7.06 19.5 

11/12/1997 Tower 53.25 - - - - - 7.06 19.5 

11/12/1997 Tower 56.91 - - - - - 7.07 19.5 

11/12/1997 Tower 59.91 <0.03 0.3 0.010 - - - -

11/12/1997 Tower 60.24 - - - - - 7.09 19.49 

11/12/1997 Tower 63.23 - - - - - 7.08 19.49 

11/12/1997 Tower 66.89 - - - - - 7.08 19.49 

11/12/1997 Tower 69.89 <0.03 0.3 0.007 - - - -

11/12/1997 Tower 70.56 - - - - - 7.09 19.48 

11/12/1997 Tower 73.55 - - - - - 7.03 19.48 

11/12/1997 Tower 76.55 - - - - - 6.56 19.43 

11/12/1997 Tower 79.87 <0.03 0.3 0.010 - - - -
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

11/12/1997 Tower 83.53 - - - - - 3.96 19.21 

11/12/1997 Tower 86.86 - - - - - 2.73 19.12 

11/12/1997 Tower 89.86 0.090 0.3 0.006 - - - -

11/12/1997 Tower 90.52 - - - - - 0.15 18.73 

11/12/1997 Tower 93.52 - - - - - 0.12 18.45 

11/12/1997 Tower 96.51 - - - - - 0.11 17.65 

11/12/1997 Tower 99.84 0.330 0.1 <0.005 - - 0.1 16.89 

11/12/1997 Tower 103.50 - - - - - 9 16.39 

11/12/1997 Tower 106.17 - - - - - 9 16.33 

12/1/1997 Outlet - - 0.5 - 249 7.4 - -

12/8/1997 Inlet - - 1.0 - - - - -

12/8/1997 Outlet - - 0.6 - - - - -

12/8/1997 Tower 0.00 - - - - - 8.32 16.09 

12/8/1997 Tower 1.33 - 0.5 - - - - -

12/8/1997 Tower 3.33 - - - - - 8.3 16.1 

12/8/1997 Tower 6.99 - - - - - 8.29 16.1 

12/8/1997 Tower 9.98 - 0.5 - - - 8.27 16.09 

12/8/1997 Tower 13.31 - - - - - 8.22 16.08 

12/8/1997 Tower 16.64 - - - - - 8.17 16.06 

12/8/1997 Tower 19.97 - 0.5 - - - 8.18 16.06 

12/8/1997 Tower 23.96 - - - - - 8.14 16.05 

12/8/1997 Tower 26.96 - - - - - 8.16 16.04 

12/8/1997 Tower 29.95 - 0.5 - - - 8.15 16.03 

12/8/1997 Tower 32.95 - - - - - 8.13 16.03 

12/8/1997 Tower 37.27 - - - - - 8.12 16.02 

12/8/1997 Tower 39.94 - 0.6 - - - 8.11 16.02 

12/8/1997 Tower 42.93 - - - - - 8.13 16.02 

12/8/1997 Tower 43.60 - - - - - 8.12 16.02 

12/8/1997 Tower 46.59 - - - - - 8.12 16.02 

12/8/1997 Tower 49.92 - 0.5 - - - 8.1 16.01 

12/8/1997 Tower 53.25 - - - - - 8.11 16.01 

12/8/1997 Tower 56.58 - - - - - 8.1 16.01 

12/8/1997 Tower 59.91 - 0.6 - - - 8.09 16.01 

12/8/1997 Tower 63.23 - - - - - 8.1 16.01 

12/8/1997 Tower 66.56 - - - - - 8.1 16.01 

12/8/1997 Tower 69.56 - - - - - 8.09 16.01 

12/8/1997 Tower 69.89 - 0.5 - - - - -

12/8/1997 Tower 73.22 - - - - - 8.09 16.01 

12/8/1997 Tower 76.88 - - - - - 8.08 16.01 

12/8/1997 Tower 79.87 - 0.6 - - - - -

12/8/1997 Tower 80.54 - - - - - 8.09 16.01 

12/8/1997 Tower 83.53 - - - - - 8.1 16 

12/8/1997 Tower 86.86 - - - - - 8.08 16.01 

12/8/1997 Tower 89.86 - 0.6 - - - 8.09 16.01 

12/8/1997 Tower 93.19 - - - - - 8.09 16.01 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

12/8/1997 Tower 96.51 - - - - - 8.08 16.01 

12/8/1997 Tower 99.84 - 0.6 - - - 8.05 16.01 

1/5/1998 Outlet - - 0.7 - 200 5.4 - -

1/12/1998 Inlet - - 1.0 - - - - -

1/12/1998 Outlet - - 0.7 - - - - -

1/12/1998 Tower 0.33 - - - - - 11.99 12.36 

1/12/1998 Tower 1.33 - 0.7 - - - - -

1/12/1998 Tower 3.33 - - - - - 9.83 12.29 

1/12/1998 Tower 6.66 - - - - - 9.71 12.2 

1/12/1998 Tower 9.98 - 0.7 - - - 9.67 12.12 

1/12/1998 Tower 13.31 - - - - - 9.63 12.06 

1/12/1998 Tower 17.64 - - - - - 9.62 11.98 

1/12/1998 Tower 19.97 - 0.7 - - - 9.6 11.94 

1/12/1998 Tower 23.30 - - - - - 9.59 11.92 

1/12/1998 Tower 26.62 - - - - - 9.57 11.91 

1/12/1998 Tower 29.95 - 0.7 - - - 9.54 11.88 

1/12/1998 Tower 33.28 - - - - - 9.5 11.87 

1/12/1998 Tower 36.61 - - - - - 9.47 11.85 

1/12/1998 Tower 39.94 - 0.8 - - - 9.41 11.81 

1/12/1998 Tower 43.27 - - - - - 9.36 11.78 

1/12/1998 Tower 46.59 - - - - - 9.24 11.76 

1/12/1998 Tower 49.92 - 0.8 - - - - -

1/12/1998 Tower 50.25 - - - - - 9.15 11.73 

1/12/1998 Tower 53.25 - - - - - 9.16 11.73 

1/12/1998 Tower 57.58 - - - - - 9.2 11.7 

1/12/1998 Tower 59.91 - 0.7 - - - - -

1/12/1998 Tower 60.90 - - - - - 9.16 11.7 

1/12/1998 Tower 63.23 - - - - - 9.18 11.7 

1/12/1998 Tower 66.56 - - - - - 9.16 11.68 

1/12/1998 Tower 69.89 - 0.8 - - - 9.02 11.68 

1/12/1998 Tower 73.55 - - - - - 8.89 11.69 

1/12/1998 Tower 76.21 - - - - - 8.92 11.68 

1/12/1998 Tower 79.87 - 0.8 - - - 8.9 11.68 

1/12/1998 Tower 83.20 - - - - - 8.91 11.61 

1/12/1998 Tower 86.53 - - - - - 9.02 11.53 

1/12/1998 Tower 89.86 - 0.8 - - - 9.03 11.53 

1/12/1998 Tower 93.19 - - - - - 9.02 11.53 

1/12/1998 Tower 96.51 - - - - - 9.02 11.53 

1/12/1998 Tower 99.84 - 0.8 - - - 9.03 11.52 

1/12/1998 Tower 103.17 - - - - - 9.01 11.53 

1/12/1998 Tower 106.50 - - - - - 9.01 11.52 

1/12/1998 Tower 109.83 - - - - - 8.95 11.53 

1/12/1998 Tower 111.49 - - - - - 8.96 11.53 

2/1/1998 Outlet - - 0.8 - 246 <0.004 - -

2/9/1998 Inlet - <0.03 1.5 0.006 - - - -
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

2/9/1998 Outlet - <0.03 1.0 0.012 - - - -

2/9/1998 Tower 0.00 - - - - - 9.6 12.78 

2/9/1998 Tower 1.33 <0.03 0.8 0.010 - - - -

2/9/1998 Tower 3.33 - - - - - 9.57 12.4 

2/9/1998 Tower 6.66 - - - - - 9.61 12.27 

2/9/1998 Tower 9.98 <0.03 0.8 0.007 - - - -

2/9/1998 Tower 10.32 - - - - - 9.63 12.2 

2/9/1998 Tower 13.31 - - - - - 9.61 12.18 

2/9/1998 Tower 16.64 - - - - - 9.59 12.15 

2/9/1998 Tower 19.97 <0.03 0.8 0.008 - - 9.54 12.15 

2/9/1998 Tower 23.30 - - - - - 9.49 12.12 

2/9/1998 Tower 26.62 - - - - - 9.46 12.12 

2/9/1998 Tower 29.95 <0.03 0.8 0.007 - - 9.44 12.1 

2/9/1998 Tower 33.28 - - - - - 9.42 12.1 

2/9/1998 Tower 36.61 - - - - - 9.39 12.1 

2/9/1998 Tower 39.94 <0.03 0.8 0.013 - - 9.39 12.1 

2/9/1998 Tower 43.27 - - - - - 9.39 12.09 

2/9/1998 Tower 46.93 - - - - - 9.41 12.08 

2/9/1998 Tower 49.92 <0.03 0.8 0.011 - - 9.4 12.08 

2/9/1998 Tower 53.58 - - - - - 9.39 12.08 

2/9/1998 Tower 56.58 - - - - - 9.39 12.08 

2/9/1998 Tower 59.91 <0.03 0.8 0.010 - - 9.4 12.07 

2/9/1998 Tower 63.57 - - - - - 9.4 12.08 

2/9/1998 Tower 66.89 - - - - - 9.35 12.07 

2/9/1998 Tower 69.89 <0.03 0.8 0.016 - - 9.25 12.07 

2/9/1998 Tower 73.22 - - - - - 9.02 12.05 

2/9/1998 Tower 76.55 - - - - - 8.79 12.03 

2/9/1998 Tower 79.87 <0.03 0.8 0.009 - - 8.68 12.02 

2/9/1998 Tower 83.20 - - - - - 8.64 12.02 

2/9/1998 Tower 86.53 - - - - - 8.62 12.02 

2/9/1998 Tower 89.86 <0.03 0.8 0.018 - - 8.61 12.02 

2/9/1998 Tower 93.19 - - - - - 8.61 12.02 

2/9/1998 Tower 96.85 - - - - - 8.58 12.02 

2/9/1998 Tower 99.84 <0.03 0.8 0.018 - - 8.56 12.01 

2/9/1998 Tower 103.17 - - - - - 8.5 12.01 

2/9/1998 Tower 106.50 - - - - - 8.47 12 

2/9/1998 Tower 109.83 <0.03 0.8 0.021 - - 8.28 11.98 

2/9/1998 Tower 113.15 - - - - - 8.08 11.96 

2/9/1998 Tower 116.48 - - - - - 7.84 11.92 

2/9/1998 Tower 119.81 <0.03 0.8 0.021 - - 7.32 11.87 

2/9/1998 Tower 123.14 - - - - - 6.34 11.86 

3/2/1998 Outlet - - 1.0 - 200 5.8 - -

3/9/1998 Inlet - - 1.6 - - - - -

3/9/1998 Outlet - - 1.0 - - - - -

3/9/1998 Tower 1.00 - - - - - 10.57 14.12 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

3/9/1998 Tower 1.33 - 1.1 - - - - -

3/9/1998 Tower 3.33 - - - - - 10.09 13.9 

3/9/1998 Tower 6.66 - - - - - 9.94 13.86 

3/9/1998 Tower 9.65 - - - - - 9.91 13.62 

3/9/1998 Tower 9.98 - 1.0 - - - - -

3/9/1998 Tower 13.31 - - - - - 9.88 13.54 

3/9/1998 Tower 16.97 - - - - - 9.84 13.42 

3/9/1998 Tower 19.97 - 1.0 - - - - -

3/9/1998 Tower 20.30 - - - - - 9.84 13.41 

3/9/1998 Tower 23.63 - - - - - 9.83 13.38 

3/9/1998 Tower 28.62 - - - - - 9.79 13.37 

3/9/1998 Tower 29.95 - 1.1 - - - 9.77 13.36 

3/9/1998 Tower 34.61 - - - - - 9.75 13.24 

3/9/1998 Tower 36.94 - - - - - 9.73 13.22 

3/9/1998 Tower 39.94 - 1.0 - - - 9.71 13.18 

3/9/1998 Tower 43.60 - - - - - 9.72 13.15 

3/9/1998 Tower 46.59 - - - - - 9.67 13.12 

3/9/1998 Tower 49.59 - - - - - 9.63 13.07 

3/9/1998 Tower 49.92 - 1.0 - - - - -

3/9/1998 Tower 53.25 - - - - - 9.51 12.98 

3/9/1998 Tower 56.58 - - - - - 9.28 12.75 

3/9/1998 Tower 59.91 - 1.0 - - - 9.19 12.6 

3/9/1998 Tower 63.23 - - - - - 8.99 12.45 

3/9/1998 Tower 66.56 - - - - - 8.7 12.4 

3/9/1998 Tower 69.56 - - - - - 8.67 12.4 

3/9/1998 Tower 69.89 - 1.0 - - - - -

3/9/1998 Tower 74.22 - - - - - 8.61 12.41 

3/9/1998 Tower 76.88 - - - - - 8.62 12.4 

3/9/1998 Tower 79.87 - 1.0 - - - - -

3/9/1998 Tower 80.54 - - - - - 8.59 12.4 

3/9/1998 Tower 83.53 - - - - - 8.49 12.37 

3/9/1998 Tower 86.86 - - - - - 8.41 12.37 

3/9/1998 Tower 89.86 - 1.0 - - - - -

3/9/1998 Tower 90.19 - - - - - 8.31 12.37 

3/9/1998 Tower 93.52 - - - - - 8.3 12.37 

3/9/1998 Tower 98.51 - - - - - 8.3 12.36 

3/9/1998 Tower 99.84 - 1.0 - - - 8.24 12.36 

3/9/1998 Tower 103.17 - - - - - 8.18 12.35 

3/9/1998 Tower 106.50 - - - - - 8.06 12.34 

3/9/1998 Tower 109.83 - 1.0 - - - 7.97 12.33 

3/9/1998 Tower 112.82 - - - - - 7.89 12.34 

3/9/1998 Tower 119.81 - 1.0 - - - - -

4/6/1998 Outlet - - 1.1 0.008 237 5.6 - -

4/13/1998 Inlet - - 1.3 - - 6.0 - -

4/13/1998 Outlet - - 1.2 - - 5.1 - -
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

4/13/1998 Tower 0.67 - - - - - 9.93 15.92 

4/13/1998 Tower 1.33 - 0.9 - - 6.1 - -

4/13/1998 Tower 3.66 - - - - - 9.45 15.93 

4/13/1998 Tower 7.32 - - - - - 9.75 15.82 

4/13/1998 Tower 9.98 - 0.9 - - 4.2 9.5 15.76 

4/13/1998 Tower 13.31 - - - - - 9.16 15.69 

4/13/1998 Tower 16.97 - - - - - 8.91 15.64 

4/13/1998 Tower 19.97 - 1.0 - - 5.2 - -

4/13/1998 Tower 20.30 - - - - - 8.67 15.57 

4/13/1998 Tower 23.63 - - - - - 8.53 15.55 

4/13/1998 Tower 26.62 - - - - - 8.48 15.53 

4/13/1998 Tower 29.95 - 0.9 - - 5.4 8.46 15.44 

4/13/1998 Tower 33.28 - - - - - 8.64 15.38 

4/13/1998 Tower 36.94 - - - - - 8.66 15.35 

4/13/1998 Tower 39.94 - 0.9 - - - - -

4/13/1998 Tower 40.94 - - - - - 8.64 15.35 

4/13/1998 Tower 43.60 - - - - - 8.58 15.35 

4/13/1998 Tower 46.93 - - - - - 8.48 15 

4/13/1998 Tower 49.92 - 0.9 - - 6.8 - -

4/13/1998 Tower 50.25 - - - - - 8.4 14.91 

4/13/1998 Tower 53.25 - - - - - 8.33 14.83 

4/13/1998 Tower 56.24 - - - - - 8.33 14.78 

4/13/1998 Tower 59.91 - 0.9 - - 5.4 8.28 14.73 

4/13/1998 Tower 62.90 - - - - - 8.15 14.08 

4/13/1998 Tower 66.56 - - - - - 7.74 13.86 

4/13/1998 Tower 69.56 - - - - - 7.43 13.58 

4/13/1998 Tower 69.89 - 1.0 - - - - -

4/13/1998 Tower 73.22 - - - - - 7.17 13.27 

4/13/1998 Tower 76.55 - - - - - 6.98 13.2 

4/13/1998 Tower 79.87 - 1.1 - - 4.9 6.99 13.16 

4/13/1998 Tower 83.53 - - - - - 6.95 13.16 

4/13/1998 Tower 86.86 - - - - - 6.86 13.09 

4/13/1998 Tower 89.86 - 1.1 - - 3.2 6.65 13.06 

4/13/1998 Tower 93.19 - - - - - 6.5 13.04 

4/13/1998 Tower 96.18 - - - - - 6.43 13.05 

4/13/1998 Tower 99.51 - - - - - 6.5 13.05 

4/13/1998 Tower 99.84 - 1.1 - - 4.7 - -

4/13/1998 Tower 100.51 - - - - - 6.37 13.03 

4/13/1998 Tower 103.17 - - - - - 6.14 12.96 

4/13/1998 Tower 106.83 - - - - - 6.25 13 

4/13/1998 Tower 109.83 - 1.1 - - 5.1 - -

4/13/1998 Tower 111.49 - - - - - 6.14 12.97 

4/13/1998 Tower 117.48 - - - - - 6.05 12.93 

4/13/1998 Tower 119.81 - 1.1 - - 3.6 - -

5/6/1998 Outlet - <0.03 1.1 - 200 3.2 - -
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

5/11/1998 Inlet - <0.03 - - - - - -

5/11/1998 Outlet - <0.03 - - - - - -

5/11/1998 Tower 0.00 - - - - - 9 19.23 

5/11/1998 Tower 1.33 <0.03 - - - - - -

5/11/1998 Tower 3.33 - - - - - 8.88 19.03 

5/11/1998 Tower 6.66 - - - - - 8.92 18.99 

5/11/1998 Tower 9.98 <0.03 - - - - 8.96 18.93 

5/11/1998 Tower 13.31 - - - - - 8.97 18.91 

5/11/1998 Tower 16.64 - - - - - 9.02 18.89 

5/11/1998 Tower 19.97 <0.03 - - - - 9.04 18.89 

5/11/1998 Tower 25.63 - - - - - 9.02 18.9 

5/11/1998 Tower 26.62 - - - - - 9.07 18.89 

5/11/1998 Tower 29.95 <0.03 - - - - 8.99 18.88 

5/11/1998 Tower 32.95 - - - - - 9.07 18.89 

5/11/1998 Tower 37.27 - - - - - 9.14 17.31 

5/11/1998 Tower 39.94 <0.03 - - - - - -

5/11/1998 Tower 40.94 - - - - - 9.01 16.67 

5/11/1998 Tower 43.60 - - - - - 8.87 16.46 

5/11/1998 Tower 46.93 - - - - - 8.86 15.89 

5/11/1998 Tower 49.92 <0.03 - - - - 8.61 15.52 

5/11/1998 Tower 53.25 - - - - - 8.46 15.26 

5/11/1998 Tower 56.91 - - - - - 8.22 15.15 

5/11/1998 Tower 59.91 <0.03 - - - - 8.09 14.99 

5/11/1998 Tower 60.24 - - - - - 8.02 14.99 

5/11/1998 Tower 63.23 - - - - - 7.9 14.82 

5/11/1998 Tower 66.89 - - - - - 7.81 14.7 

5/11/1998 Tower 69.56 - - - - - 7.67 14.62 

5/11/1998 Tower 69.89 <0.03 - - - - - -

5/11/1998 Tower 73.22 - - - - - 7.66 14.51 

5/11/1998 Tower 76.55 - - - - - 7.54 14.33 

5/11/1998 Tower 79.87 <0.03 - - - - 7.34 14.2 

5/11/1998 Tower 83.20 - - - - - 7.26 14.15 

5/11/1998 Tower 86.53 - - - - - 7.15 14.09 

5/11/1998 Tower 89.86 <0.03 - - - - 7.02 14.04 

5/11/1998 Tower 93.19 - - - - - 6.86 14.03 

5/11/1998 Tower 96.18 - - - - - 6.82 14.02 

5/11/1998 Tower 99.84 <0.03 - - - - - -

5/11/1998 Tower 100.18 - - - - - 6.46 13.95 

5/11/1998 Tower 103.50 - - - - - 6.43 13.93 

5/11/1998 Tower 106.83 - - - - - 6.56 13.93 

5/11/1998 Tower 109.83 <0.03 - - - - - -

5/11/1998 Tower 110.16 - - - - - 6.39 13.92 

5/11/1998 Tower 113.49 - - - - - 6.31 13.74 

5/11/1998 Tower 118.15 - - - - - 6.14 13.66 

5/11/1998 Tower 119.81 - - - - - 5.87 13.58 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

6/1/1998 Outlet - - 1.4 - 233 4.4 - -

6/8/1998 Inlet - - 1.2 - - - - -

6/8/1998 Outlet - - 1.2 - - - - -

6/8/1998 Tower 0.00 - - - - - 9.13 20.63 

6/8/1998 Tower 1.33 - 0.4 - - - - -

6/8/1998 Tower 3.33 - - - - - 9.11 20.58 

6/8/1998 Tower 6.99 - - - - - 9.08 20.55 

6/8/1998 Tower 9.98 - 0.4 - - - 9.06 20.54 

6/8/1998 Tower 13.31 - - - - - 9.04 20.52 

6/8/1998 Tower 16.64 - - - - - 9.04 20.52 

6/8/1998 Tower 19.97 - 0.4 - - - 9 20.5 

6/8/1998 Tower 23.30 - - - - - 8.95 20.49 

6/8/1998 Tower 26.62 - - - - - 8.98 20.45 

6/8/1998 Tower 29.95 - 0.4 - - - 9.02 20.43 

6/8/1998 Tower 33.28 - - - - - 9.02 20.42 

6/8/1998 Tower 36.94 - - - - - 9.18 19.14 

6/8/1998 Tower 39.94 - 0.6 - - - 8.9 18.67 

6/8/1998 Tower 43.27 - - - - - 8.61 18.45 

6/8/1998 Tower 46.93 - - - - - 8.26 18.17 

6/8/1998 Tower 49.92 - 0.7 - - - - -

6/8/1998 Tower 51.25 - - - - - 7.96 17.65 

6/8/1998 Tower 53.25 - - - - - 7.55 17.56 

6/8/1998 Tower 56.58 - - - - - 7.24 17.21 

6/8/1998 Tower 59.91 - 0.8 - - - 7.02 16.75 

6/8/1998 Tower 63.23 - - - - - 6.63 16.3 

6/8/1998 Tower 66.89 - - - - - 6.5 15.9 

6/8/1998 Tower 69.89 - 1.0 - - - 6.3 15.68 

6/8/1998 Tower 73.22 - - - - - 6.13 15.39 

6/8/1998 Tower 76.88 - - - - - 5.97 15.17 

6/8/1998 Tower 79.87 - 1.1 - - - 5.79 14.96 

6/8/1998 Tower 83.20 - - - - - 5.6 14.85 

6/8/1998 Tower 86.53 - - - - - 5.49 14.75 

6/8/1998 Tower 89.86 - 1.2 - - - 5.4 14.7 

6/8/1998 Tower 93.19 - - - - - 5.01 14.61 

6/8/1998 Tower 96.51 - - - - - 4.87 14.51 

6/8/1998 Tower 99.84 - 1.2 - - - 4.88 14.51 

6/8/1998 Tower 103.17 - - - - - 4.86 14.48 

6/8/1998 Tower 106.50 - - - - - 4.65 14.41 

6/8/1998 Tower 109.83 - 1.2 - - - 4.51 14.3 

6/8/1998 Tower 113.15 - - - - - 4.52 14.25 

6/8/1998 Tower 116.48 - - - - - 4.52 14.2 

6/8/1998 Tower 119.81 - 1.2 - - - 4.43 14.15 

7/6/1998 Outlet - - 0.9 - 200 4.7 - -

7/8/1998 Tower 0.33 - - - - - 8.48 25.46 

7/8/1998 Tower 3.33 - - - - - 8.5 25.35 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

7/8/1998 Tower 6.66 - - - - - 8.47 25.24 

7/8/1998 Tower 9.98 - - - - - 8.38 25.12 

7/8/1998 Tower 16.64 - - - - - 8.49 24.9 

7/8/1998 Tower 19.97 - - - - - 8.56 24.86 

7/8/1998 Tower 23.30 - - - - - 8.61 24.77 

7/8/1998 Tower 28.62 - - - - - 8.76 24.63 

7/8/1998 Tower 29.95 - - - - - 9.07 24.37 

7/8/1998 Tower 33.28 - - - - - 9.42 23.96 

7/8/1998 Tower 36.61 - - - - - 9.01 21.58 

7/8/1998 Tower 39.94 - - - - - 8.67 21.33 

7/8/1998 Tower 43.27 - - - - - 8.39 20.8 

7/8/1998 Tower 46.59 - - - - - 8.04 20.44 

7/8/1998 Tower 49.92 - - - - - 7.76 20.36 

7/8/1998 Tower 53.25 - - - - - 7.33 19.97 

7/8/1998 Tower 56.91 - - - - - 7.07 19.73 

7/8/1998 Tower 59.91 - - - - - 6.76 19.37 

7/8/1998 Tower 63.23 - - - - - 6.68 19.19 

7/8/1998 Tower 66.56 - - - - - 6.37 18.92 

7/8/1998 Tower 73.22 - - - - - 6.09 18.68 

7/8/1998 Tower 76.55 - - - - - 5.6 18.23 

7/8/1998 Tower 79.87 - - - - - 5.25 17.68 

7/8/1998 Tower 85.20 - - - - - 4.6 16.77 

7/8/1998 Tower 86.53 - - - - - 3.78 15.78 

7/8/1998 Tower 90.19 - - - - - 3.69 15.51 

7/8/1998 Tower 93.19 - - - - - 3.64 15.48 

7/8/1998 Tower 96.51 - - - - - 3.58 15.22 

7/8/1998 Tower 99.84 - - - - - 3.47 14.95 

7/8/1998 Tower 104.17 - - - - - 3.42 14.96 

7/8/1998 Tower 106.50 - - - - - 3.35 14.86 

7/8/1998 Tower 109.83 - - - - - 3.27 14.82 

7/8/1998 Tower 113.15 - - - - - 3.21 14.74 

7/8/1998 Tower 116.48 - - - - - 3.2 14.7 

7/8/1998 Tower 119.81 - - - - - 3.08 14.68 

7/8/1998 Tower 123.14 - - - - - 2.8 14.67 

7/13/1998 Inlet - - 1.1 - - - - -

7/13/1998 Outlet - - 0.9 - - - - -

7/13/1998 Tower 0.00 - - - - - 7.6 26.8 

7/13/1998 Tower 1.33 - 0.4 - - - - -

7/13/1998 Tower 3.33 - - - - - 7.63 26.6 

7/13/1998 Tower 6.66 - - - - - 7.79 26.16 

7/13/1998 Tower 9.98 - 0.4 - - - - -

7/13/1998 Tower 10.32 - - - - - 7.82 26.03 

7/13/1998 Tower 13.31 - - - - - 7.84 25.75 

7/13/1998 Tower 16.64 - - - - - 7.83 25.74 

7/13/1998 Tower 19.64 - - - - - 7.92 25.67 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

7/13/1998 Tower 19.97 - 0.4 - - - - -

7/13/1998 Tower 23.30 - - - - - 7.95 25.63 

7/13/1998 Tower 26.62 - - - - - 8.03 25.59 

7/13/1998 Tower 29.95 - 0.4 - - - - -

7/13/1998 Tower 30.29 - - - - - 8.09 25.44 

7/13/1998 Tower 36.28 - - - - - 8.6 23.33 

7/13/1998 Tower 39.94 - 0.4 - - - - -

7/13/1998 Tower 40.27 - - - - - 8.51 22.91 

7/13/1998 Tower 43.27 - - - - - 8.13 22.06 

7/13/1998 Tower 46.26 - - - - - 8 21.43 

7/13/1998 Tower 46.59 - - - - - 7.67 20.94 

7/13/1998 Tower 49.92 - 0.4 - - - 7.26 20.87 

7/13/1998 Tower 53.25 - - - - - 7.04 20.67 

7/13/1998 Tower 56.58 - - - - - 6.75 20.4 

7/13/1998 Tower 59.91 - 0.5 - - - 6.54 20.22 

7/13/1998 Tower 64.23 - - - - - 6.09 19.69 

7/13/1998 Tower 69.89 - 0.7 - - - 5.73 19.29 

7/13/1998 Tower 72.89 - - - - - 5.52 18.59 

7/13/1998 Tower 77.21 - - - - - 4.75 18.06 

7/13/1998 Tower 79.87 - 1.1 - - - - -

7/13/1998 Tower 83.53 - - - - - 4.25 17.36 

7/13/1998 Tower 87.20 - - - - - 3.77 16.7 

7/13/1998 Tower 89.86 - 1.2 - - - 3.53 16.34 

7/13/1998 Tower 93.52 - - - - - 3.23 15.74 

7/13/1998 Tower 96.51 - - - - - 3.17 15.7 

7/13/1998 Tower 99.84 - 1.3 - - - - -

7/13/1998 Tower 100.18 - - - - - 2.76 15.11 

7/13/1998 Tower 109.83 - 1.3 - - - - -

7/17/1998 Tower 0.33 - - - - - 8.09 27.64 

7/17/1998 Tower 3.33 - - - - - 8.34 27.52 

7/17/1998 Tower 6.32 - - - - - 8.34 27.29 

7/17/1998 Tower 9.98 - - - - - 8.33 27.2 

7/17/1998 Tower 13.31 - - - - - 8.35 27.17 

7/17/1998 Tower 21.97 - - - - - 8.5 26.5 

7/17/1998 Tower 23.63 - - - - - 9.01 26.1 

7/17/1998 Tower 26.62 - - - - - 9.13 25.9 

7/17/1998 Tower 29.95 - - - - - 9.36 25.65 

7/17/1998 Tower 33.28 - - - - - 9.58 24.6 

7/17/1998 Tower 36.94 - - - - - 9.64 23.57 

7/17/1998 Tower 39.94 - - - - - 9.06 22.59 

7/17/1998 Tower 43.27 - - - - - 8.77 22.13 

7/17/1998 Tower 46.59 - - - - - 8.38 21.47 

7/17/1998 Tower 49.92 - - - - - 8.07 21.27 

7/17/1998 Tower 53.58 - - - - - 7.79 21.01 

7/17/1998 Tower 56.91 - - - - - 7.6 20.85 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

7/17/1998 Tower 59.91 - - - - - 7.57 20.8 

7/17/1998 Tower 63.23 - - - - - 7.01 20.37 

7/17/1998 Tower 66.56 - - - - - 6.65 20.2 

7/17/1998 Tower 69.89 - - - - - 6.24 19.71 

7/17/1998 Tower 73.88 - - - - - 5.81 19.24 

7/17/1998 Tower 76.55 - - - - - 5.2 18.21 

7/17/1998 Tower 79.87 - - - - - 4.61 17.54 

8/3/1998 Outlet - <0.03 0.9 - 236 6.0 - -

8/10/1998 Inlet - <0.03 0.9 - - - - -

8/10/1998 Outlet - <0.03 0.8 - - - - -

8/10/1998 Tower 1.33 <0.03 0.4 - - - - -

8/10/1998 Tower 9.98 <0.03 0.4 - - - - -

8/10/1998 Tower 19.97 <0.03 0.4 - - - - -

8/10/1998 Tower 29.95 <0.03 0.4 - - - - -

8/10/1998 Tower 39.94 <0.03 0.4 - - - - -

8/10/1998 Tower 49.92 - 0.4 - - - - -

8/10/1998 Tower 59.91 <0.03 0.6 - - - - -

8/10/1998 Tower 69.89 <0.03 0.8 - - - - -

8/10/1998 Tower 79.87 <0.03 0.9 - - - - -

8/10/1998 Tower 89.86 <0.03 1.3 - - - - -

8/11/1998 Tower 0.00 - - - - - 7.78 28.39 

8/11/1998 Tower 3.33 - - - - - 7.7 28.06 

8/11/1998 Tower 6.66 - - - - - 7.85 27.97 

8/11/1998 Tower 9.65 - - - - - 7.72 27.95 

8/11/1998 Tower 13.31 - - - - - 7.72 27.92 

8/11/1998 Tower 18.97 - - - - - 7.75 27.88 

8/11/1998 Tower 20.30 - - - - - 7.85 27.87 

8/11/1998 Tower 23.30 - - - - - 7.67 27.86 

8/11/1998 Tower 26.62 - - - - - 7.72 27.82 

8/11/1998 Tower 29.95 - - - - - 7.55 27.36 

8/11/1998 Tower 33.28 - - - - - 7.58 27.28 

8/11/1998 Tower 36.61 - - - - - 7.5 27.28 

8/11/1998 Tower 43.27 - - - - - 7.45 27.04 

8/11/1998 Tower 46.59 - - - - - 7.39 26.82 

8/11/1998 Tower 49.92 - - - - - 7.32 26.61 

8/11/1998 Tower 53.25 - - - - - 7.27 26.36 

8/11/1998 Tower 56.58 - - - - - 6.74 24.84 

8/11/1998 Tower 59.91 - - - - - 6.43 23.54 

8/11/1998 Tower 64.90 - - - - - 6.01 22.59 

8/11/1998 Tower 68.56 - - - - - 5.82 22.15 

8/11/1998 Tower 73.22 - - - - - 5.62 21.74 

8/11/1998 Tower 76.55 - - - - - 5.27 21.14 

8/11/1998 Tower 79.87 - - - - - 4.91 20.32 

8/11/1998 Tower 83.20 - - - - - 3.8 18.86 

8/11/1998 Tower 86.20 - - - - - 3.36 18.34 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

8/11/1998 Tower 90.19 - - - - - 3.04 17.87 

8/11/1998 Tower 93.19 - - - - - 2.45 17.01 

8/11/1998 Tower 95.52 - - - - - 2.24 16.82 

9/8/1998 Outlet - - 0.6 - 237.692 6.8 - -

9/14/1998 Inlet - - 0.8 - - - - -

9/14/1998 Outlet - - 0.6 - - - - -

9/14/1998 Tower 0.00 - - - - - 7.34 26.79 

9/14/1998 Tower 1.33 - 0.4 - - - - -

9/14/1998 Tower 3.33 - - - - - 7.29 26.77 

9/14/1998 Tower 6.66 - - - - - 7.06 26.74 

9/14/1998 Tower 9.98 - 0.5 - - - 7.06 26.71 

9/14/1998 Tower 13.31 - - - - - 7.02 26.68 

9/14/1998 Tower 16.64 - - - - - 7.08 26.69 

9/14/1998 Tower 19.97 - 0.4 - - - 7.01 26.69 

9/14/1998 Tower 23.30 - - - - - 7.04 26.68 

9/14/1998 Tower 26.62 - - - - - 6.93 26.67 

9/14/1998 Tower 29.95 - 0.4 - - - 6.99 26.66 

9/14/1998 Tower 33.28 - - - - - 6.94 26.65 

9/14/1998 Tower 36.61 - - - - - 6.95 26.65 

9/14/1998 Tower 39.94 - 0.4 - - - 6.91 26.63 

9/14/1998 Tower 43.27 - - - - - 6.9 26.63 

9/14/1998 Tower 46.59 - - - - - 6.97 26.63 

9/14/1998 Tower 49.92 - 0.4 - - - 6.97 26.63 

9/14/1998 Tower 53.25 - - - - - 6.96 26.63 

9/14/1998 Tower 56.58 - - - - - 6.82 26.62 

9/14/1998 Tower 59.91 - 0.4 - - - 6.87 26.62 

9/14/1998 Tower 63.23 - - - - - 6.83 26.62 

9/14/1998 Tower 66.56 - - - - - 6.81 26.62 

9/14/1998 Tower 69.89 - 0.4 - - - 6.82 26.62 

9/14/1998 Tower 73.22 - - - - - 6.82 26.62 

9/14/1998 Tower 76.55 - - - - - 6.83 26.61 

9/14/1998 Tower 79.87 - 0.4 - - - 3.67 25.67 

9/14/1998 Tower 83.20 - - - - - 2.69 23.91 

9/14/1998 Tower 86.53 - - - - - 2.09 21.96 

9/14/1998 Tower 89.86 - 1.0 - - - 1.5 20.23 

9/14/1998 Tower 93.19 - - - - - 1.03 18.18 

9/14/1998 Tower 96.51 - - - - - 0.66 17.08 

9/14/1998 Tower 99.84 - 1.3 - - - 0.49 16.14 

9/14/1998 Tower 103.17 - - - - - 0.43 15.6 

9/14/1998 Tower 106.50 - - - - - 0.4 15.39 

10/5/1998 Outlet - - 0.5 - 234.226 6.0 - -

10/6/1998 Tower 0.00 - - - - - 7.36 23.52 

10/6/1998 Tower 3.33 - - - - - 7.33 23.51 

10/6/1998 Tower 6.66 - - - - - 7.33 23.49 

10/6/1998 Tower 9.98 - - - - - 7.3 23.48 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

10/6/1998 Tower 13.31 - - - - - 7.28 23.47 

10/6/1998 Tower 16.64 - - - - - 7.3 23.46 

10/6/1998 Tower 19.97 - - - - - 7.28 23.45 

10/6/1998 Tower 23.63 - - - - - 7.18 23.45 

10/6/1998 Tower 26.62 - - - - - 7.22 23.45 

10/6/1998 Tower 29.95 - - - - - 7.19 23.44 

10/6/1998 Tower 33.28 - - - - - 7.15 23.44 

10/6/1998 Tower 36.61 - - - - - 7.19 23.43 

10/6/1998 Tower 39.94 - - - - - 7.19 23.44 

10/6/1998 Tower 43.60 - - - - - 7.17 23.44 

10/6/1998 Tower 46.59 - - - - - 7.14 23.43 

10/6/1998 Tower 50.25 - - - - - 7.15 23.43 

10/6/1998 Tower 53.25 - - - - - 7.16 23.43 

10/6/1998 Tower 56.58 - - - - - 7.16 23.43 

10/6/1998 Tower 60.24 - - - - - 7.16 23.43 

10/6/1998 Tower 63.23 - - - - - 7.15 23.43 

10/6/1998 Tower 66.89 - - - - - 7.16 23.43 

10/6/1998 Tower 69.89 - - - - - 7.13 23.43 

10/6/1998 Tower 73.22 - - - - - 7.11 23.42 

10/6/1998 Tower 76.55 - - - - - 7.1 23.42 

10/6/1998 Tower 80.21 - - - - - 7.11 23.4 

10/6/1998 Tower 83.20 - - - - - 7.09 23.31 

10/6/1998 Tower 86.53 - - - - - 7.06 23.31 

10/6/1998 Tower 89.86 - - - - - 7.02 23.23 

10/6/1998 Tower 93.52 - - - - - 4.71 21.46 

10/6/1998 Tower 96.85 - - - - - 0.45 17.12 

10/6/1998 Tower 99.84 - - - - - 3 16.2 

10/6/1998 Tower 103.17 - - - - - 3 15.73 

10/6/1998 Tower 106.50 - - - - - 3 15.39 

10/6/1998 Tower 109.83 - - - - - 3 15.23 

10/12/1998 Inlet - - 0.9 - - 6.0 - -

10/12/1998 Outlet - - 0.6 - - 6.2 - -

10/12/1998 Tower 1.33 - 0.5 - - 6.3 - -

10/12/1998 Tower 9.98 - 0.5 - - 6.1 - -

10/12/1998 Tower 19.97 - 0.6 - - 6.1 - -

10/12/1998 Tower 29.95 - 0.5 - - 6.4 - -

10/12/1998 Tower 39.94 - 0.6 - - 6.3 - -

10/12/1998 Tower 49.92 - 0.6 - - 6.4 - -

10/12/1998 Tower 59.91 - 0.5 - - 5.9 - -

10/12/1998 Tower 69.89 - 0.6 - - 6.4 - -

10/12/1998 Tower 79.87 - 0.6 - - 6.5 - -

10/12/1998 Tower 89.86 - 0.6 - - 6.2 - -

10/12/1998 Tower 99.84 - 0.6 - - 2.8 - -

11/2/1998 Outlet - <0.03 0.6 - 234.246 5.3 - -

11/9/1998 Inlet - <0.03 0.9 - - - - -

28-Oct-09 D-98 GEOSCIENCE Support Services, Inc. 



    

    

     

 

 

    

 

  

  

  

  

City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

11/9/1998 Outlet - <0.03 0.7 - - - - -

11/9/1998 Tower 0.00 - - - - - 7.43 19.48 

11/9/1998 Tower 1.33 <0.03 0.7 - - - - -

11/9/1998 Tower 3.33 - - - - - 7.4 19.42 

11/9/1998 Tower 6.66 - - - - - 7.25 19.37 

11/9/1998 Tower 9.98 <0.03 0.6 - - - 7.4 19.31 

11/9/1998 Tower 13.31 - - - - - 7.4 19.26 

11/9/1998 Tower 16.64 - - - - - 7.4 19.2 

11/9/1998 Tower 19.97 <0.03 0.7 - - - 7.4 19.16 

11/9/1998 Tower 23.30 - - - - - 7.4 19.15 

11/9/1998 Tower 26.62 - - - - - 7.4 19.14 

11/9/1998 Tower 29.95 <0.03 0.6 - - - 7.6 19.14 

11/9/1998 Tower 33.28 - - - - - 7.5 19.13 

11/9/1998 Tower 36.61 - - - - - 7.5 19.12 

11/9/1998 Tower 39.94 <0.03 0.7 - - - 7.4 19.12 

11/9/1998 Tower 43.27 - - - - - 7.4 19.12 

11/9/1998 Tower 46.59 - - - - - 7.4 19.12 

11/9/1998 Tower 49.92 <0.03 0.7 - - - 7.5 19.12 

11/9/1998 Tower 53.25 - - - - - 7.4 19.12 

11/9/1998 Tower 56.58 - - - - - 7.4 19.12 

11/9/1998 Tower 59.91 <0.03 0.6 - - - 7.4 19 

11/9/1998 Tower 60.57 - - - - - 6.87 19.11 

11/9/1998 Tower 63.23 - - - - - 7.4 19.11 

11/9/1998 Tower 66.56 - - - - - 7.3 19.11 

11/9/1998 Tower 69.89 <0.03 0.6 - - - 7.3 19.11 

11/9/1998 Tower 73.22 - - - - - 7.2 19.1 

11/9/1998 Tower 76.55 - - - - - 7.2 19.09 

11/9/1998 Tower 79.87 <0.03 0.7 - - - 7.2 19.09 

11/9/1998 Tower 83.20 - - - - - 7.3 19.09 

11/9/1998 Tower 86.53 - - - - - 7.2 19.06 

11/9/1998 Tower 89.86 <0.03 0.7 - - - 7 18.5 

11/9/1998 Tower 93.19 - - - - - 5.2 17.02 

11/9/1998 Tower 96.51 - - - - - 3 15.52 

11/9/1998 Tower 99.84 0.160 0.5 - - - 0.8 15.28 

11/9/1998 Tower 102.50 - - - - - 0.44 15.25 

11/9/1998 Tower 103.17 - - - - - 0.3 15.2 

12/7/1998 Outlet - - 0.8 - 229.626 6.0 - -

12/16/1998 Inlet - - 1.0 - - - - -

12/16/1998 Outlet - - 0.8 - - - - -

12/16/1998 Tower 1.33 - 0.8 - - - - -

12/16/1998 Tower 3.33 - - - - - 9 19 

12/16/1998 Tower 6.66 - - - - - 9 19 

12/16/1998 Tower 9.98 - 0.8 - - - 9 19 

12/16/1998 Tower 13.31 - - - - - 9 19 

12/16/1998 Tower 16.64 - - - - - 9 19 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

12/16/1998 Tower 19.97 - 0.8 - - - 9 19 

12/16/1998 Tower 23.30 - - - - - 9 19 

12/16/1998 Tower 26.62 - - - - - 9 19 

12/16/1998 Tower 29.95 - 0.8 - - - 9 19 

12/16/1998 Tower 33.28 - - - - - 9 19 

12/16/1998 Tower 36.61 - - - - - 9 19 

12/16/1998 Tower 39.94 - 0.8 - - - 9 19 

12/16/1998 Tower 43.27 - - - - - 9 19 

12/16/1998 Tower 46.59 - - - - - 9 19 

12/16/1998 Tower 49.92 - 0.8 - - - 9 19 

12/16/1998 Tower 53.25 - - - - - 9 19 

12/16/1998 Tower 56.58 - - - - - 9 19 

12/16/1998 Tower 59.91 - 0.8 - - - 9 19 

12/16/1998 Tower 63.23 - - - - - 9 19 

12/16/1998 Tower 66.56 - - - - - 9 19 

12/16/1998 Tower 69.89 - 0.8 - - - 9 19 

12/16/1998 Tower 73.22 - - - - - 9 19 

12/16/1998 Tower 76.55 - - - - - 9 19 

12/16/1998 Tower 79.87 - 0.8 - - - 9 19 

12/16/1998 Tower 83.20 - - - - - 9 19 

12/16/1998 Tower 86.53 - - - - - 9 19 

12/16/1998 Tower 89.86 - 0.8 - - - 9 19 

12/16/1998 Tower 93.19 - - - - - 9 19 

12/16/1998 Tower 96.51 - - - - - 9 19 

12/16/1998 Tower 99.84 - 0.8 - - - 9 19 

12/16/1998 Tower 103.17 - - - - - 9 19 

1/4/1999 Outlet - - 0.9 - 231.276 5.6 - -

1/11/1999 Inlet - - 1.3 - - - - -

1/11/1999 Outlet - - 1.0 - - - - -

1/11/1999 Tower 0.33 - - - - - 9.06 12.61 

1/11/1999 Tower 1.33 - 0.9 - - - - -

1/11/1999 Tower 3.33 - - - - - 9.15 12.4 

1/11/1999 Tower 6.66 - - - - - 9.18 12.36 

1/11/1999 Tower 9.98 - 0.9 - - - - -

1/11/1999 Tower 10.32 - - - - - 9.2 12.28 

1/11/1999 Tower 13.65 - - - - - 9.18 12.19 

1/11/1999 Tower 16.97 - - - - - 9.15 12.02 

1/11/1999 Tower 19.97 - 0.9 - - - - -

1/11/1999 Tower 20.30 - - - - - 9.05 11.98 

1/11/1999 Tower 23.30 - - - - - 9.04 11.93 

1/11/1999 Tower 26.62 - - - - - 9.01 11.91 

1/11/1999 Tower 29.95 - 0.9 - - - 8.96 11.87 

1/11/1999 Tower 33.61 - - - - - 8.93 11.86 

1/11/1999 Tower 36.94 - - - - - 8.93 11.84 

1/11/1999 Tower 39.94 - 0.9 - - - 8.94 11.85 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

1/11/1999 Tower 44.26 - - - - - 8.95 11.81 

1/11/1999 Tower 46.59 - - - - - 8.96 11.81 

1/11/1999 Tower 49.92 - 0.9 - - - - -

1/11/1999 Tower 50.25 - - - - - 8.98 11.8 

1/11/1999 Tower 53.58 - - - - - 8.98 11.79 

1/11/1999 Tower 56.58 - - - - - 8.97 11.78 

1/11/1999 Tower 59.91 - 0.9 - - - - -

1/11/1999 Tower 60.24 - - - - - 8.98 11.79 

1/11/1999 Tower 63.90 - - - - - 8.98 11.78 

1/11/1999 Tower 66.56 - - - - - 8.99 11.78 

1/11/1999 Tower 69.89 - 0.9 - - - 8.98 11.78 

1/11/1999 Tower 73.22 - - - - - 8.99 11.79 

1/11/1999 Tower 76.55 - - - - - 8.99 11.79 

1/11/1999 Tower 79.87 - 0.9 - - - - -

1/11/1999 Tower 80.21 - - - - - 9.02 11.77 

1/11/1999 Tower 83.87 - - - - - 9.01 11.78 

1/11/1999 Tower 86.86 - - - - - 9.02 11.77 

1/11/1999 Tower 89.86 - 1.0 - - - - -

1/11/1999 Tower 90.19 - - - - - 9.04 11.76 

1/11/1999 Tower 93.85 - - - - - 9.03 11.76 

1/11/1999 Tower 96.51 - - - - - 9.04 11.76 

1/11/1999 Tower 99.84 - 0.9 - - - - -

1/11/1999 Tower 100.18 - - - - - 9.02 11.77 

1/11/1999 Tower 104.17 - - - - - 9.03 11.77 

1/11/1999 Tower 106.83 - - - - - 9.03 11.76 

1/11/1999 Tower 109.83 - 1.0 - - - 9.04 11.76 

1/11/1999 Tower 112.82 - - - - - 9.02 11.77 

1/11/1999 Tower 117.15 - - - - - 8.8 11.76 

1/11/1999 Tower 120.14 - - - - - 8.57 11.77 

2/1/1999 Outlet - <0.03 1.0 - 232.312 6.6 - -

2/8/1999 Inlet - <0.03 1.4 - - - - -

2/8/1999 Outlet - <0.03 1.0 - - - - -

2/8/1999 Tower 0.00 - - - - - 7.97 11.83 

2/8/1999 Tower 1.33 <0.03 0.9 - - - - -

2/8/1999 Tower 3.33 - - - - - 7.99 11.73 

2/8/1999 Tower 6.66 - - - - - 7.99 11.7 

2/8/1999 Tower 9.98 <0.03 1.0 - - - 7.99 11.68 

2/8/1999 Tower 13.31 - - - - - 8 11.67 

2/8/1999 Tower 16.64 - - - - - 8 11.66 

2/8/1999 Tower 19.97 <0.03 0.9 - - - 8 11.64 

2/8/1999 Tower 23.30 - - - - - 8 11.64 

2/8/1999 Tower 26.62 - - - - - 8.01 11.64 

2/8/1999 Tower 29.95 <0.03 1.0 - - - 7.99 11.64 

2/8/1999 Tower 33.28 - - - - - 8 11.64 

2/8/1999 Tower 36.61 - - - - - 8 11.64 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

2/8/1999 Tower 39.94 <0.03 0.9 - - - 8 11.64 

2/8/1999 Tower 43.27 - - - - - 8.02 11.64 

2/8/1999 Tower 46.59 - - - - - 8.01 11.63 

2/8/1999 Tower 49.92 <0.03 1.0 - - - 8.03 11.64 

2/8/1999 Tower 53.25 - - - - - 8.04 11.63 

2/8/1999 Tower 56.58 - - - - - 8.03 11.63 

2/8/1999 Tower 59.91 <0.03 1.0 - - - 8.03 11.63 

2/8/1999 Tower 63.23 - - - - - 8.04 11.63 

2/8/1999 Tower 66.56 - - - - - 8.04 11.62 

2/8/1999 Tower 69.89 <0.03 1.0 - - - 8.04 11.61 

2/8/1999 Tower 73.22 - - - - - 8.04 11.61 

2/8/1999 Tower 76.55 - - - - - 8.04 11.62 

2/8/1999 Tower 79.87 <0.03 1.0 - - - 8.05 11.61 

2/8/1999 Tower 83.20 - - - - - 8.04 11.61 

2/8/1999 Tower 86.53 - - - - - 8.05 11.6 

2/8/1999 Tower 89.86 <0.03 0.9 - - - 8.05 11.6 

2/8/1999 Tower 93.19 - - - - - 8.06 11.61 

2/8/1999 Tower 96.51 - - - - - 8.06 11.61 

2/8/1999 Tower 99.84 <0.03 1.0 - - - 8.06 11.61 

2/8/1999 Tower 103.17 - - - - - 8.07 11.61 

2/8/1999 Tower 106.50 - - - - - 8.08 11.61 

2/8/1999 Tower 109.83 <0.03 1.0 - - - 8.07 11.6 

2/8/1999 Tower 113.15 - - - - - 8.08 11.6 

3/1/1999 Outlet - - 1.0 - 231.142 - - -

3/8/1999 Inlet - - 1.4 - - - - -

3/8/1999 Outlet - - 1.0 - - - - -

3/8/1999 Tower 1.33 - 1.0 - - - - -

3/8/1999 Tower 9.98 - 1.0 - - - - -

3/8/1999 Tower 19.97 - 1.0 - - - - -

3/8/1999 Tower 29.95 - 1.0 - - - - -

3/8/1999 Tower 39.94 - 1.0 - - - - -

3/8/1999 Tower 49.92 - 1.0 - - - - -

3/8/1999 Tower 59.91 - 1.0 - - - - -

3/8/1999 Tower 69.89 - 1.0 - - - - -

3/8/1999 Tower 79.87 - 1.0 - - - - -

3/8/1999 Tower 89.86 - 1.0 - - - - -

3/8/1999 Tower 99.84 - 1.0 - - - - -

3/8/1999 Tower 109.83 - 1.0 - - - - -

3/8/1999 Tower 119.81 - 1.0 - - - - -

3/9/1999 Tower 0.00 - - - - - 8.56 13.99 

3/9/1999 Tower 3.33 - - - - - 8.57 13.71 

3/9/1999 Tower 6.99 - - - - - 8.57 13.66 

3/9/1999 Tower 9.98 - - - - - 8.56 13.65 

3/9/1999 Tower 15.31 - - - - - 8.53 13.62 

3/9/1999 Tower 18.97 - - - - - 8.53 13.62 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

3/9/1999 Tower 20.30 - - - - - 8.53 13.59 

3/9/1999 Tower 25.96 - - - - - 8.52 13.59 

3/9/1999 Tower 26.62 - - - - - 8.52 13.59 

3/9/1999 Tower 29.95 - - - - - 8.52 13.59 

3/9/1999 Tower 32.95 - - - - - 8.53 13.59 

3/9/1999 Tower 36.94 - - - - - 8.42 13.56 

3/9/1999 Tower 39.94 - - - - - 8.59 13.04 

3/9/1999 Tower 43.60 - - - - - 8.67 12.62 

3/9/1999 Tower 46.93 - - - - - 8.66 12.49 

3/9/1999 Tower 49.92 - - - - - 8.59 12.24 

3/9/1999 Tower 52.92 - - - - - 8.48 12.12 

3/9/1999 Tower 56.58 - - - - - 8.3 12.07 

3/9/1999 Tower 59.57 - - - - - 8.25 12.01 

3/9/1999 Tower 64.23 - - - - - 8.19 11.9 

3/9/1999 Tower 67.89 - - - - - 8.16 11.86 

3/9/1999 Tower 70.56 - - - - - 8.1 11.76 

3/9/1999 Tower 73.88 - - - - - 8.02 11.73 

3/9/1999 Tower 80.54 - - - - - 7.96 11.69 

3/9/1999 Tower 80.87 - - - - - 7.9 11.69 

3/9/1999 Tower 84.53 - - - - - 7.86 11.68 

3/9/1999 Tower 88.19 - - - - - 7.81 11.67 

3/9/1999 Tower 90.86 - - - - - 7.77 11.67 

3/9/1999 Tower 93.52 - - - - - 7.74 11.66 

3/9/1999 Tower 96.85 - - - - - 7.71 11.66 

3/9/1999 Tower 99.51 - - - - - 7.69 11.66 

4/5/1999 Outlet - - 1.0 0.014 234.38 5.7 - -

4/12/1999 Inlet - - 1.3 - - - - -

4/12/1999 Outlet - - 1.0 - - - - -

4/12/1999 Tower 0.00 - - - - - 10.06 15.21 

4/12/1999 Tower 3.99 - - - - - 10.11 14.82 

4/12/1999 Tower 6.66 - - - - - 10.11 14.7 

4/12/1999 Tower 9.65 - - - - - 10.03 14.68 

4/12/1999 Tower 9.98 - 1.1 - - - - -

4/12/1999 Tower 13.31 - - - - - 10.01 14.66 

4/12/1999 Tower 16.64 - - - - - 9.97 14.59 

4/12/1999 Tower 19.97 - 1.0 - - - - -

4/12/1999 Tower 20.30 - - - - - 10.01 14.54 

4/12/1999 Tower 23.30 - - - - - 10.01 14.5 

4/12/1999 Tower 26.62 - - - - - 10.01 14.46 

4/12/1999 Tower 29.95 - 1.0 - - - - -

4/12/1999 Tower 31.28 - - - - - 9.95 14.4 

4/12/1999 Tower 33.61 - - - - - 9.95 14.39 

4/12/1999 Tower 37.27 - - - - - 9.97 14.36 

4/12/1999 Tower 39.94 - 1.1 - - - 9.94 14.35 

4/12/1999 Tower 43.60 - - - - - 9.94 14.26 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

4/12/1999 Tower 46.59 - - - - - 9.88 14.23 

4/12/1999 Tower 49.92 - 1.1 - - - - -

4/12/1999 Tower 50.25 - - - - - 9.9 14.19 

4/12/1999 Tower 53.58 - - - - - 9.83 14.02 

4/12/1999 Tower 57.24 - - - - - 9.54 13.51 

4/12/1999 Tower 59.91 - 1.0 - - - - -

4/12/1999 Tower 60.90 - - - - - 9.3 13.45 

4/12/1999 Tower 63.57 - - - - - 9.13 13.34 

4/12/1999 Tower 66.89 - - - - - 8.94 13.04 

4/12/1999 Tower 69.89 - 1.0 - - - - -

4/12/1999 Tower 70.89 - - - - - 8.91 13.04 

4/12/1999 Tower 73.55 - - - - - 8.78 12.98 

4/12/1999 Tower 76.88 - - - - - 8.64 12.85 

4/12/1999 Tower 79.87 - 1.0 - - - - -

4/12/1999 Tower 80.21 - - - - - 8.53 12.72 

4/12/1999 Tower 84.87 - - - - - 8.33 12.64 

4/12/1999 Tower 86.86 - - - - - 8.29 12.64 

4/12/1999 Tower 89.86 - 1.0 - - - - -

4/12/1999 Tower 90.52 - - - - - 8.29 12.63 

4/12/1999 Tower 92.85 - - - - - 8.19 12.55 

4/12/1999 Tower 96.51 - - - - - 7.91 12.45 

4/12/1999 Tower 99.84 - 1.1 - - - - -

4/12/1999 Tower 100.18 - - - - - 7.57 12.4 

4/12/1999 Tower 103.17 - - - - - 7.29 12.35 

4/12/1999 Tower 106.50 - - - - - 7.25 12.34 

4/12/1999 Tower 109.83 - 1.1 - - - 7.18 12.29 

4/12/1999 Tower 113.15 - - - - - 7.2 12.26 

4/12/1999 Tower 116.15 - - - - - 6.75 12.24 

4/12/1999 Tower 119.81 - 1.1 - - - - -

5/3/1999 Outlet - <0.03 1.1 - 228.75 5.6 - -

5/10/1999 Inlet - <0.03 1.2 - - - - -

5/10/1999 Outlet - <0.03 1.1 - - - - -

5/10/1999 Tower 1.33 <0.03 1.0 - - - - -

5/10/1999 Tower 9.98 <0.03 1.0 - - - - -

5/10/1999 Tower 19.97 <0.03 1.0 - - - - -

5/10/1999 Tower 29.95 <0.03 1.0 - - - - -

5/10/1999 Tower 39.94 <0.03 1.0 - - - - -

5/10/1999 Tower 49.92 <0.03 1.0 - - - - -

5/10/1999 Tower 59.91 <0.03 1.0 - - - - -

5/10/1999 Tower 69.89 <0.03 1.0 - - - - -

5/10/1999 Tower 79.87 <0.03 1.1 - - - - -

5/10/1999 Tower 89.86 <0.03 1.1 - - - - -

5/10/1999 Tower 99.84 <0.03 1.1 - - - - -

5/10/1999 Tower 109.83 <0.03 1.1 - - - - -

5/11/1999 Tower 0.00 - - - - - 9.06 18.95 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

5/11/1999 Tower 3.00 - - - - - 9.03 18.94 

5/11/1999 Tower 6.99 - - - - - 9.09 18.9 

5/11/1999 Tower 10.32 - - - - - 9.01 18.91 

5/11/1999 Tower 13.98 - - - - - 9.03 18.9 

5/11/1999 Tower 16.97 - - - - - 9 18.89 

5/11/1999 Tower 21.30 - - - - - 9.01 18.89 

5/11/1999 Tower 23.30 - - - - - 9.03 18.89 

5/11/1999 Tower 26.96 - - - - - 9 18.63 

5/11/1999 Tower 29.95 - - - - - 9.14 18.45 

5/11/1999 Tower 33.61 - - - - - 9.19 18.27 

5/11/1999 Tower 37.94 - - - - - 9.31 17.64 

5/11/1999 Tower 40.27 - - - - - 9.45 17.03 

5/11/1999 Tower 43.60 - - - - - 9.45 16.92 

5/11/1999 Tower 47.59 - - - - - 9.34 16.57 

5/11/1999 Tower 50.25 - - - - - 9.32 16.05 

5/11/1999 Tower 54.58 - - - - - 9.37 15.81 

5/11/1999 Tower 56.58 - - - - - 9.12 15.38 

5/11/1999 Tower 59.57 - - - - - 8.47 14.37 

5/11/1999 Tower 63.57 - - - - - 8.43 14.37 

5/11/1999 Tower 66.89 - - - - - 8.15 14.15 

5/11/1999 Tower 69.89 - - - - - 8.08 14.01 

5/11/1999 Tower 73.55 - - - - - 7.74 13.77 

5/11/1999 Tower 77.54 - - - - - 7.58 13.59 

5/11/1999 Tower 80.21 - - - - - 7.26 13.55 

5/11/1999 Tower 83.20 - - - - - 7.2 13.53 

5/11/1999 Tower 86.20 - - - - - 7.03 13.49 

5/11/1999 Tower 89.86 - - - - - 6.95 13.45 

5/11/1999 Tower 93.52 - - - - - 6.88 13.37 

5/11/1999 Tower 96.51 - - - - - 6.82 13.34 

5/11/1999 Tower 100.18 - - - - - 6.75 13.3 

5/11/1999 Tower 103.84 - - - - - 6.62 13.19 

5/11/1999 Tower 106.83 - - - - - 6.52 13.14 

5/11/1999 Tower 109.83 - - - - - 6.51 13.15 

5/11/1999 Tower 113.15 - - - - - 6.5 13.13 

5/11/1999 Tower 116.82 - - - - - 6.46 13.12 

5/11/1999 Tower 119.81 - - - - - 6.44 13.12 

5/11/1999 Tower 123.47 - - - - - 4.95 13.08 

5/14/1999 Tower 0.00 - - - - - 8.99 19.56 

5/14/1999 Tower 3.33 - - - - - 8.96 19.59 

5/14/1999 Tower 6.66 - - - - - 8.96 19.59 

5/14/1999 Tower 9.98 - - - - - 8.99 19.54 

5/14/1999 Tower 13.31 - - - - - 8.99 19.54 

5/14/1999 Tower 16.64 - - - - - 8.89 19.5 

5/14/1999 Tower 19.97 - - - - - 8.97 19.31 

5/14/1999 Tower 23.30 - - - - - 8.95 19.26 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

5/14/1999 Tower 26.62 - - - - - 8.99 19.13 

5/14/1999 Tower 29.95 - - - - - 9.24 18.56 

5/14/1999 Tower 33.28 - - - - - 9.53 17.97 

5/14/1999 Tower 36.61 - - - - - 9.55 17.75 

5/14/1999 Tower 39.94 - - - - - 9.56 17.55 

5/14/1999 Tower 43.27 - - - - - 9.51 17.2 

5/14/1999 Tower 46.59 - - - - - 9.48 16.88 

5/14/1999 Tower 49.92 - - - - - 9.39 16.44 

5/14/1999 Tower 53.25 - - - - - 9.22 16.02 

5/14/1999 Tower 56.58 - - - - - 9.04 15.59 

5/14/1999 Tower 60.90 - - - - - 8.68 14.88 

5/14/1999 Tower 63.23 - - - - - 8.65 14.79 

5/14/1999 Tower 66.56 - - - - - 8.54 14.64 

5/14/1999 Tower 69.89 - - - - - 8.5 14.59 

5/14/1999 Tower 73.22 - - - - - 8.33 14.41 

5/14/1999 Tower 76.55 - - - - - 7.79 14.04 

5/14/1999 Tower 79.87 - - - - - 7.69 13.99 

5/14/1999 Tower 83.87 - - - - - 7.54 13.85 

5/14/1999 Tower 86.53 - - - - - 7.47 13.81 

5/14/1999 Tower 90.19 - - - - - 7.39 13.75 

5/14/1999 Tower 93.19 - - - - - 7.23 13.68 

5/14/1999 Tower 96.85 - - - - - 7.2 13.67 

5/14/1999 Tower 99.51 - - - - - 6.5 13.51 

6/7/1999 Outlet - - 1.0 - 230.576 4.0 - -

6/9/1999 Tower 0.33 - - - - - 9.15 21.03 

6/9/1999 Tower 3.66 - - - - - 9.88 21.03 

6/9/1999 Tower 6.66 - - - - - 8.91 21.04 

6/9/1999 Tower 9.98 - - - - - 9.16 21.04 

6/9/1999 Tower 13.31 - - - - - 8.73 21.04 

6/9/1999 Tower 16.64 - - - - - 8.58 21.03 

6/9/1999 Tower 19.97 - - - - - 8.6 21.02 

6/9/1999 Tower 23.30 - - - - - 9.02 21.02 

6/9/1999 Tower 26.62 - - - - - 8.91 21.01 

6/9/1999 Tower 29.95 - - - - - 8.74 20.98 

6/9/1999 Tower 33.28 - - - - - 8.64 20.92 

6/9/1999 Tower 36.61 - - - - - 8.68 20.88 

6/9/1999 Tower 39.94 - - - - - 8.71 20.77 

6/9/1999 Tower 43.27 - - - - - 8.7 20.71 

6/9/1999 Tower 46.59 - - - - - 8.71 20.63 

6/9/1999 Tower 49.92 - - - - - 8.76 20.64 

6/9/1999 Tower 53.25 - - - - - 8.74 20.45 

6/9/1999 Tower 56.58 - - - - - 8.87 19.22 

6/9/1999 Tower 60.24 - - - - - 9.11 17.9 

6/9/1999 Tower 64.23 - - - - - 8.87 17.32 

6/9/1999 Tower 66.56 - - - - - 8.72 17 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

6/9/1999 Tower 70.56 - - - - - 8.58 16.69 

6/9/1999 Tower 73.55 - - - - - 8.51 16.67 

6/9/1999 Tower 79.54 - - - - - 8.23 16.17 

6/9/1999 Tower 80.21 - - - - - 8.22 16.15 

6/9/1999 Tower 83.20 - - - - - 8.13 16.06 

6/9/1999 Tower 86.86 - - - - - 8.18 15.87 

6/9/1999 Tower 89.86 - - - - - 8.02 15.66 

6/9/1999 Tower 93.19 - - - - - 7.83 15.56 

6/9/1999 Tower 96.85 - - - - - 7.63 15.13 

6/9/1999 Tower 101.51 - - - - - 7.11 14.35 

6/9/1999 Tower 103.50 - - - - - 6.66 14.11 

6/9/1999 Tower 107.16 - - - - - 6.33 13.93 

6/9/1999 Tower 109.83 - - - - - 6.1 13.81 

6/9/1999 Tower 113.82 - - - - - 5.95 13.62 

6/9/1999 Tower 116.82 - - - - - 5.79 13.6 

6/9/1999 Tower 120.14 - - - - - 5.72 13.58 

6/9/1999 Tower 123.47 - - - - - 5.72 13.58 

6/9/1999 Tower 126.80 - - - - - 5.71 13.57 

6/9/1999 Tower 129.46 - - - - - 5.67 13.57 

6/14/1999 Inlet - - 1.2 - - - - -

6/14/1999 Tower 0.67 - - - - - 8.95 23.34 

6/14/1999 Tower 1.33 - 0.8 - - - - -

6/14/1999 Tower 3.66 - - - - - 9.17 22.86 

6/14/1999 Tower 7.32 - - - - - 8.92 22.7 

6/14/1999 Tower 9.98 - 0.9 - - - - -

6/14/1999 Tower 10.32 - - - - - 9 22.54 

6/14/1999 Tower 12.98 - - - - - 9.26 21.93 

6/14/1999 Tower 16.97 - - - - - 9.1 21.86 

6/14/1999 Tower 19.97 - 0.9 - - - - -

6/14/1999 Tower 20.63 - - - - - 9.16 21.65 

6/14/1999 Tower 23.63 - - - - - 9.15 21.54 

6/14/1999 Tower 26.62 - - - - - 9.32 21.47 

6/14/1999 Tower 29.95 - 0.8 - - - 9.12 21.44 

6/14/1999 Tower 33.28 - - - - - 9.11 21.4 

6/14/1999 Tower 36.28 - - - - - 9.17 21.27 

6/14/1999 Tower 39.94 - 0.8 - - - 9.19 21.21 

6/14/1999 Tower 43.60 - - - - - 9.07 21.1 

6/14/1999 Tower 46.59 - - - - - 9.08 20.9 

6/14/1999 Tower 49.59 - - - - - 9.12 20.79 

6/14/1999 Tower 49.92 - 0.8 - - - - -

6/14/1999 Tower 53.58 - - - - - 9.13 20.59 

6/14/1999 Tower 56.58 - - - - - 9.17 20.31 

6/14/1999 Tower 59.91 - 0.9 - - - 9.22 20.04 

6/14/1999 Tower 63.23 - - - - - 9.28 19.35 

6/14/1999 Tower 66.23 - - - - - 9.19 18.78 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

6/14/1999 Tower 69.56 - - - - - 9.16 17.71 

6/14/1999 Tower 69.89 - 0.9 - - - - -

6/14/1999 Tower 72.89 - - - - - 8.92 17.09 

6/14/1999 Tower 76.88 - - - - - 8.45 16.42 

6/14/1999 Tower 79.87 - 0.9 - - - 8.26 15.93 

6/14/1999 Tower 82.87 - - - - - 7.95 15.78 

6/14/1999 Tower 87.20 - - - - - 7.6 15.36 

6/14/1999 Tower 89.86 - 0.9 - - - - -

6/14/1999 Tower 90.19 - - - - - 7.52 15.31 

6/14/1999 Tower 92.85 - - - - - 7.32 15.02 

6/14/1999 Tower 96.51 - - - - - 6.79 14.66 

6/14/1999 Tower 99.84 - 1.2 - - - 6.61 14.47 

6/14/1999 Tower 103.17 - - - - - 6.4 14.37 

6/14/1999 Tower 106.50 - - - - - 6.33 14.25 

6/14/1999 Tower 109.49 - - - - - 6.3 14.22 

6/14/1999 Tower 109.83 - 1.2 - - - - -

6/14/1999 Tower 113.15 - - - - - 6.1 14.04 

6/14/1999 Tower 116.15 - - - - - 6.08 13.97 

6/14/1999 Tower 119.81 - 1.2 - - - 6.03 13.88 

7/6/1999 Outlet - - 1.0 - 232.318 7.1 - -

7/12/1999 Inlet - - 1.0 - - - - -

7/12/1999 Tower 0.00 - - - - - 8.52 27.22 

7/12/1999 Tower 1.33 - 0.7 - - - - -

7/12/1999 Tower 3.33 - - - - - 8.62 26.74 

7/12/1999 Tower 6.66 - - - - - 8.82 26.55 

7/12/1999 Tower 9.98 - 0.7 - - - 8.96 26.32 

7/12/1999 Tower 13.31 - - - - - 8.91 26.19 

7/12/1999 Tower 16.64 - - - - - 8.93 26.19 

7/12/1999 Tower 19.97 - 0.7 - - - 8.94 26.19 

7/12/1999 Tower 23.30 - - - - - 8.81 26.19 

7/12/1999 Tower 26.62 - - - - - 8.77 26.12 

7/12/1999 Tower 29.95 - 0.7 - - - 8.75 26.04 

7/12/1999 Tower 33.28 - - - - - 8.96 24.96 

7/12/1999 Tower 36.61 - - - - - 9.18 24.66 

7/12/1999 Tower 39.94 - 0.7 - - - 9.32 24.35 

7/12/1999 Tower 43.27 - - - - - 9.39 24.31 

7/12/1999 Tower 46.59 - - - - - 9.44 24.25 

7/12/1999 Tower 49.92 - 0.7 - - - 9.58 24.04 

7/12/1999 Tower 53.25 - - - - - 9.52 23.68 

7/12/1999 Tower 56.58 - - - - - 9.51 23.09 

7/12/1999 Tower 59.91 - 0.7 - - - 9.36 22.67 

7/12/1999 Tower 63.23 - - - - - 9.08 22.14 

7/12/1999 Tower 66.56 - - - - - 8.93 21.73 

7/12/1999 Tower 69.89 - 0.8 - - - 8.81 21.64 

7/12/1999 Tower 73.22 - - - - - 8.67 21.48 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

7/12/1999 Tower 76.55 - - - - - 8.61 21.45 

7/12/1999 Tower 79.87 - 0.8 - - - 8.29 21.08 

7/12/1999 Tower 83.20 - - - - - 7.89 20.74 

7/12/1999 Tower 86.53 - - - - - 7.52 19.16 

7/12/1999 Tower 89.86 - 0.9 - - - 7.22 18.21 

7/12/1999 Tower 93.19 - - - - - 6.98 17.84 

7/12/1999 Tower 96.51 - - - - - 6.76 17.69 

7/12/1999 Tower 99.84 - 1.0 - - - 6.26 16.93 

7/12/1999 Tower 103.17 - - - - - 5.54 15.63 

7/12/1999 Tower 106.50 - - - - - 5.23 15.23 

7/12/1999 Tower 109.83 - 1.2 - - - 5 15.02 

7/12/1999 Tower 119.81 - 1.3 - - - - -

8/2/1999 Outlet - <0.03 - - - 6.7 - -

8/9/1999 Inlet - <0.03 1.1 - - - - -

8/9/1999 Outlet - <0.03 0.7 - - - - -

8/9/1999 Tower 1.33 <0.03 0.5 - - - 7.77 26.17 

8/9/1999 Tower 3.33 - - - - - 7.85 26.11 

8/9/1999 Tower 6.66 - - - - - 7.9 25.94 

8/9/1999 Tower 9.98 <0.03 0.5 - - - - -

8/9/1999 Tower 10.32 - - - - - 7.91 25.87 

8/9/1999 Tower 13.31 - - - - - 7.91 25.83 

8/9/1999 Tower 16.64 - - - - - 7.93 25.8 

8/9/1999 Tower 19.97 <0.03 0.5 - - - - -

8/9/1999 Tower 20.30 - - - - - 7.9 25.77 

8/9/1999 Tower 23.30 - - - - - 7.91 25.76 

8/9/1999 Tower 26.62 - - - - - 7.92 25.74 

8/9/1999 Tower 29.95 <0.03 0.5 - - - - -

8/9/1999 Tower 31.62 - - - - - 7.91 25.72 

8/9/1999 Tower 33.28 - - - - - 7.9 25.72 

8/9/1999 Tower 36.28 - - - - - 7.91 25.71 

8/9/1999 Tower 39.94 <0.03 0.5 - - - - -

8/9/1999 Tower 41.60 - - - - - 7.89 25.7 

8/9/1999 Tower 43.27 - - - - - 7.9 25.69 

8/9/1999 Tower 46.93 - - - - - 7.87 25.66 

8/9/1999 Tower 49.92 <0.03 0.5 - - - 7.88 25.65 

8/9/1999 Tower 53.58 - - - - - 7.89 25.65 

8/9/1999 Tower 56.91 - - - - - 7.92 25.65 

8/9/1999 Tower 59.91 <0.03 0.6 - - - - -

8/9/1999 Tower 61.24 - - - - - 7.92 25.65 

8/9/1999 Tower 63.57 - - - - - 7.92 25.64 

8/9/1999 Tower 66.56 - - - - - 7.85 25.61 

8/9/1999 Tower 69.89 <0.03 0.6 - - - - -

8/9/1999 Tower 70.22 - - - - - 7.57 25.55 

8/9/1999 Tower 73.55 - - - - - 7.17 25.05 

8/9/1999 Tower 77.88 - - - - - 6.85 22.97 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

8/9/1999 Tower 79.87 <0.03 0.9 - - - - -

8/9/1999 Tower 80.21 - - - - - 6.14 22.42 

8/9/1999 Tower 83.20 - - - - - 5.95 21.68 

8/9/1999 Tower 86.53 - - - - - 5.74 21.45 

8/9/1999 Tower 89.86 <0.03 1.1 - - - 5.56 20.94 

8/9/1999 Tower 93.19 - - - - - 5.27 20.45 

8/9/1999 Tower 96.18 - - - - - 4.42 19.71 

8/9/1999 Tower 99.84 <0.03 1.2 - - - - -

8/9/1999 Tower 100.18 - - - - - 3.69 17.58 

8/9/1999 Tower 105.17 - - - - - 3.14 16.07 

8/9/1999 Tower 106.83 - - - - - 3 15.82 

8/9/1999 Tower 109.83 <0.03 1.3 - - - - -

8/9/1999 Tower 110.16 - - - - - 2.76 15.4 

8/9/1999 Tower 112.49 - - - - - 2.63 15.21 

8/9/1999 Tower 119.81 <0.03 1.4 - - - - -

9/7/1999 Outlet - - 0.5 - 227.786 6.8 - -

9/14/1999 Inlet - - 0.8 - - - - -

9/14/1999 Outlet - - 0.4 - - - - -

9/14/1999 Tower 0.33 - - - - - 8.68 25.6 

9/14/1999 Tower 1.33 - 0.4 - - - - -

9/14/1999 Tower 3.33 - - - - - 8.73 25.45 

9/14/1999 Tower 6.66 - - - - - 8.82 25.41 

9/14/1999 Tower 9.98 - 0.3 - - - - -

9/14/1999 Tower 10.32 - - - - - 8.82 25.38 

9/14/1999 Tower 13.31 - - - - - 8.88 25.35 

9/14/1999 Tower 16.64 - - - - - 8.89 25.32 

9/14/1999 Tower 19.97 - 0.4 - - - - -

9/14/1999 Tower 20.30 - - - - - 8.62 25.26 

9/14/1999 Tower 23.30 - - - - - 8.53 25.24 

9/14/1999 Tower 26.62 - - - - - 8.54 25.23 

9/14/1999 Tower 29.95 - 0.4 - - - 8.63 25.23 

9/14/1999 Tower 33.28 - - - - - 8.64 25.22 

9/14/1999 Tower 36.94 - - - - - 8.66 25.22 

9/14/1999 Tower 39.94 - 0.4 - - - 8.66 25.2 

9/14/1999 Tower 43.27 - - - - - 8.63 25.19 

9/14/1999 Tower 46.59 - - - - - 8.64 25.18 

9/14/1999 Tower 49.92 - 0.4 - - - 8.52 25.17 

9/14/1999 Tower 53.25 - - - - - 8.48 25.16 

9/14/1999 Tower 56.58 - - - - - 8.5 25.15 

9/14/1999 Tower 59.91 - 0.5 - - - - -

9/14/1999 Tower 63.23 - - - - - 8.45 25.15 

9/14/1999 Tower 66.56 - - - - - 8.44 25.12 

9/14/1999 Tower 69.89 - 0.4 - - - 8.25 25.09 

9/14/1999 Tower 73.22 - - - - - 8.14 25.09 

9/14/1999 Tower 76.55 - - - - - 7.97 25.07 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

9/14/1999 Tower 79.87 - 0.4 - - - 6.95 24.94 

9/14/1999 Tower 83.20 - - - - - 2.5 22.6 

9/14/1999 Tower 86.53 - - - - - 1.62 21.78 

9/14/1999 Tower 89.86 - 1.1 - - - 0.7 20.48 

9/14/1999 Tower 93.52 - - - - - 0.63 19.73 

9/14/1999 Tower 96.51 - - - - - 0.39 18.35 

9/14/1999 Tower 99.84 - 1.3 - - - 0.38 16.32 

9/14/1999 Tower 104.83 - - - - - 0.39 15.72 

9/14/1999 Tower 106.50 - - - - - 0.42 15.33 

9/14/1999 Tower 109.83 - 1.2 - - - 0.43 14.89 

9/14/1999 Tower 113.15 - - - - - 0.44 14.6 

9/14/1999 Tower 116.48 - - - - - 0.43 14.51 

9/14/1999 Tower 118.81 - - - - - 0.4 14.51 

9/14/1999 Tower 119.81 - 0.8 - - - - -

9/28/1999 Tower 0.00 - - - - - 8.04 24.74 

9/28/1999 Tower 3.33 - - - - - 8.05 24.73 

9/28/1999 Tower 6.66 - - - - - 8.07 24.7 

9/28/1999 Tower 9.98 - - - - - 8.01 24.67 

9/28/1999 Tower 13.65 - - - - - 8.02 24.65 

9/28/1999 Tower 16.31 - - - - - 7.98 24.65 

9/28/1999 Tower 20.30 - - - - - 7.95 24.64 

9/28/1999 Tower 22.96 - - - - - 7.95 24.64 

9/28/1999 Tower 26.96 - - - - - 7.94 24.63 

9/28/1999 Tower 29.95 - - - - - 7.94 24.63 

9/28/1999 Tower 33.28 - - - - - 7.88 24.63 

9/28/1999 Tower 37.94 - - - - - 7.88 24.63 

9/28/1999 Tower 40.27 - - - - - 7.9 24.62 

9/28/1999 Tower 44.26 - - - - - 7.91 24.63 

9/28/1999 Tower 46.59 - - - - - 7.93 24.62 

9/28/1999 Tower 50.59 - - - - - 7.94 24.62 

9/28/1999 Tower 53.25 - - - - - 7.91 24.62 

9/28/1999 Tower 56.58 - - - - - 7.93 24.62 

9/28/1999 Tower 60.24 - - - - - 7.92 24.62 

9/28/1999 Tower 62.90 - - - - - 7.9 24.61 

9/28/1999 Tower 66.56 - - - - - 7.9 24.61 

9/28/1999 Tower 70.89 - - - - - 7.82 24.6 

9/28/1999 Tower 73.22 - - - - - 7.63 24.58 

9/28/1999 Tower 77.21 - - - - - 7.3 24.49 

9/28/1999 Tower 79.54 - - - - - 5.55 24.29 

9/28/1999 Tower 83.20 - - - - - 3.33 23.19 

9/28/1999 Tower 86.53 - - - - - 0.69 21.3 

9/28/1999 Tower 89.86 - - - - - 0.36 19.53 

9/28/1999 Tower 93.19 - - - - - 0.32 18.35 

9/28/1999 Tower 96.51 - - - - - 0.28 17.48 

9/28/1999 Tower 100.18 - - - - - 0.24 16.21 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

9/28/1999 Tower 103.17 - - - - - 0.24 15.47 

9/28/1999 Tower 106.83 - - - - - 0.24 14.82 

9/28/1999 Tower 109.83 - - - - - 0.24 14.62 

9/28/1999 Tower 113.15 - - - - - 0.24 14.46 

9/28/1999 Tower 116.15 - - - - - 0.23 14.47 

10/4/1999 Outlet - - 0.5 - 227.532 5.3 - -

10/11/1999 Inlet - - 0.9 - - - - -

10/11/1999 Outlet - - 0.6 - - - - -

10/11/1999 Tower 0.33 - - - - - 7.87 24.34 

10/11/1999 Tower 1.33 - 0.5 - - - - -

10/11/1999 Tower 3.33 - - - - - 7.88 23.76 

10/11/1999 Tower 6.66 - - - - - 7.9 23.56 

10/11/1999 Tower 9.65 - - - - - 7.87 23.44 

10/11/1999 Tower 9.98 - 0.6 - - - - -

10/11/1999 Tower 13.31 - - - - - 7.86 23.37 

10/11/1999 Tower 16.64 - - - - - 7.91 23.35 

10/11/1999 Tower 19.97 - 0.5 - - - - -

10/11/1999 Tower 20.30 - - - - - 7.88 23.35 

10/11/1999 Tower 23.96 - - - - - 7.88 23.34 

10/11/1999 Tower 26.62 - - - - - 7.85 23.34 

10/11/1999 Tower 29.95 - 0.5 - - - - -

10/11/1999 Tower 30.29 - - - - - 7.83 23.33 

10/11/1999 Tower 33.95 - - - - - 7.84 23.32 

10/11/1999 Tower 36.61 - - - - - 7.81 23.32 

10/11/1999 Tower 39.94 - 0.5 - - - 7.78 23.31 

10/11/1999 Tower 43.60 - - - - - 7.74 23.31 

10/11/1999 Tower 46.59 - - - - - 7.73 23.3 

10/11/1999 Tower 49.92 - 0.5 - - - - -

10/11/1999 Tower 50.25 - - - - - 7.73 23.3 

10/11/1999 Tower 53.25 - - - - - 7.7 23.3 

10/11/1999 Tower 56.58 - - - - - 7.72 23.3 

10/11/1999 Tower 59.91 - 0.5 - - - 7.7 23.3 

10/11/1999 Tower 63.57 - - - - - 7.69 23.29 

10/11/1999 Tower 66.56 - - - - - 7.67 23.29 

10/11/1999 Tower 69.89 - 0.5 - - - 7.67 23.29 

10/11/1999 Tower 73.22 - - - - - 7.66 23.29 

10/11/1999 Tower 76.21 - - - - - 7.67 23.29 

10/11/1999 Tower 79.87 - 0.7 - - - 7.52 23.24 

10/11/1999 Tower 83.20 - - - - - 5.89 22.51 

10/11/1999 Tower 86.53 - - - - - 0.47 20.35 

10/11/1999 Tower 89.86 - 0.7 - - - - -

10/11/1999 Tower 90.19 - - - - - 0.23 18.59 

10/11/1999 Tower 93.19 - - - - - 0.23 17.01 

10/11/1999 Tower 96.85 - - - - - 0.25 15.69 

10/11/1999 Tower 99.84 - 0.2 - - - 0.25 15.26 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

10/11/1999 Tower 103.17 - - - - - 0.27 14.9 

10/11/1999 Tower 107.16 - - - - - 0.27 14.55 

10/11/1999 Tower 109.83 - <0.05 - - - 0.27 14.5 

10/11/1999 Tower 112.49 - - - - - 0.27 14.48 

11/1/1999 Outlet - <0.03 0.6 - 228.19 5.6 - -

11/8/1999 Inlet - <0.03 1.0 - - - - -

11/8/1999 Outlet - <0.03 - - - - - -

11/8/1999 Tower 0.33 - - - - - 8.6 20.22 

11/8/1999 Tower 1.33 <0.03 0.7 - - - - -

11/8/1999 Tower 3.66 - - - - - 8.53 20.23 

11/8/1999 Tower 6.66 - - - - - 8.48 20.22 

11/8/1999 Tower 9.65 - - - - - 8.48 20.22 

11/8/1999 Tower 9.98 <0.03 0.6 - - - - -

11/8/1999 Tower 12.98 - - - - - 8.44 20.21 

11/8/1999 Tower 16.64 - - - - - 8.37 20.22 

11/8/1999 Tower 19.97 <0.03 0.6 - - - 8.46 20.21 

11/8/1999 Tower 23.30 - - - - - 8.43 20.22 

11/8/1999 Tower 26.62 - - - - - 8.41 20.22 

11/8/1999 Tower 29.95 <0.03 0.6 - - - 8.43 20.21 

11/8/1999 Tower 33.28 - - - - - 8.37 20.22 

11/8/1999 Tower 36.61 - - - - - 8.27 20.22 

11/8/1999 Tower 39.94 <0.03 0.6 - - - 8.27 20.2 

11/8/1999 Tower 43.27 - - - - - 8.35 20.21 

11/8/1999 Tower 46.59 - - - - - 8.3 20.21 

11/8/1999 Tower 49.92 <0.03 0.6 - - - 8.34 20.21 

11/8/1999 Tower 53.58 - - - - - 8.29 20.2 

11/8/1999 Tower 56.58 - - - - - 8.27 20.21 

11/8/1999 Tower 59.91 <0.03 0.6 - - - 8.2 20.21 

11/8/1999 Tower 63.57 - - - - - 8.24 20.2 

11/8/1999 Tower 66.56 - - - - - 8.27 20.21 

11/8/1999 Tower 69.89 <0.03 0.6 - - - 8.25 20.2 

11/8/1999 Tower 73.22 - - - - - 8.31 20.17 

11/8/1999 Tower 76.55 - - - - - 8.24 20.14 

11/8/1999 Tower 79.87 <0.03 0.7 - - - 8.19 20.1 

11/8/1999 Tower 83.20 - - - - - 8 20.03 

11/8/1999 Tower 86.53 - - - - - 7.81 19.86 

11/8/1999 Tower 89.86 <0.03 0.7 - - - - -

11/8/1999 Tower 90.19 - - - - - 6.9 19.64 

11/8/1999 Tower 93.52 - - - - - 5.7 19.2 

11/8/1999 Tower 96.51 - - - - - 3.24 17.57 

11/8/1999 Tower 99.84 <0.03 0.9 - - - - -

11/8/1999 Tower 100.18 - - - - - 0.54 15.92 

11/8/1999 Tower 103.17 - - - - - 0.41 15.3 

11/8/1999 Tower 106.83 - - - - - 0.36 14.78 

11/8/1999 Tower 109.83 <0.03 1.0 - - - 0.33 14.57 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

12/6/1999 Outlet - - 0.7 - 228.168 4.2 - -

12/13/1999 Inlet - - 1.2 - - - - -

12/13/1999 Outlet - - 0.7 - - - - -

12/13/1999 Tower 0.33 - - - - - 12.26 14.73 

12/13/1999 Tower 1.33 - 0.7 - - - - -

12/13/1999 Tower 3.33 - - - - - 10.84 14.73 

12/13/1999 Tower 6.66 - - - - - 10.3 14.65 

12/13/1999 Tower 9.98 - 0.7 - - - 10.17 14.61 

12/13/1999 Tower 13.65 - - - - - 10 14.6 

12/13/1999 Tower 17.31 - - - - - 9.94 14.59 

12/13/1999 Tower 19.97 - 0.7 - - - 9.9 14.59 

12/13/1999 Tower 23.30 - - - - - 9.85 14.58 

12/13/1999 Tower 26.62 - - - - - 9.82 14.58 

12/13/1999 Tower 29.95 - 0.7 - - - 9.79 14.58 

12/13/1999 Tower 33.28 - - - - - 9.76 14.58 

12/13/1999 Tower 36.61 - - - - - 9.76 14.58 

12/13/1999 Tower 39.94 - 0.7 - - - 9.77 14.57 

12/13/1999 Tower 43.27 - - - - - 9.74 14.57 

12/13/1999 Tower 46.59 - - - - - 9.7 14.56 

12/13/1999 Tower 49.92 - 0.8 - - - 9.65 14.56 

12/13/1999 Tower 55.25 - - - - - 9.7 14.56 

12/13/1999 Tower 56.58 - - - - - 9.66 14.56 

12/13/1999 Tower 59.91 - 0.7 - - - 9.64 14.56 

12/13/1999 Tower 63.23 - - - - - 9.61 14.55 

12/13/1999 Tower 66.56 - - - - - 9.61 14.53 

12/13/1999 Tower 69.89 - 0.8 - - - 9.62 14.53 

12/13/1999 Tower 73.88 - - - - - 9.62 14.53 

12/13/1999 Tower 76.55 - - - - - 9.61 14.52 

12/13/1999 Tower 79.87 - 0.7 - - - 9.62 14.52 

12/13/1999 Tower 83.53 - - - - - 9.61 14.52 

12/13/1999 Tower 86.20 - - - - - 9.6 14.51 

12/13/1999 Tower 89.86 - 0.8 - - - 9.6 14.51 

12/13/1999 Tower 93.19 - - - - - 9.61 14.48 

12/13/1999 Tower 97.18 - - - - - 9.61 14.49 

12/13/1999 Tower 99.84 - 0.8 - - - - -

12/13/1999 Tower 100.18 - - - - - 9.6 14.48 

12/13/1999 Tower 103.17 - - - - - 9.6 14.49 

12/13/1999 Tower 106.50 - - - - - 9.62 14.48 

12/13/1999 Tower 109.83 - 0.8 - - - 9.61 14.47 

12/13/1999 Tower 113.15 - - - - - 9.62 14.47 

1/3/2000 Outlet - - 0.8 - 227.572 5.1 - -

1/10/2000 Inlet - - 1.2 - - - - -

1/10/2000 Outlet - - 0.9 - - - - -

1/10/2000 Tower 0.00 - - - - - 9.97 12.39 

1/10/2000 Tower 1.33 - 0.9 - - - - -
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

1/10/2000 Tower 4.99 - - - - - 10.06 12.26 

1/10/2000 Tower 6.66 - - - - - 10.08 12.14 

1/10/2000 Tower 9.98 - 0.9 - - - 10.1 12.1 

1/10/2000 Tower 13.31 - - - - - 10.11 12.06 

1/10/2000 Tower 16.64 - - - - - 10.12 12.03 

1/10/2000 Tower 19.97 - 0.9 - - - 10.11 12 

1/10/2000 Tower 23.63 - - - - - 10.1 11.98 

1/10/2000 Tower 26.29 - - - - - 10.08 11.97 

1/10/2000 Tower 29.95 - 0.9 - - - 10.06 11.95 

1/10/2000 Tower 33.28 - - - - - 10.04 11.96 

1/10/2000 Tower 36.61 - - - - - 10.01 11.95 

1/10/2000 Tower 39.94 - 0.9 - - - 9.95 11.95 

1/10/2000 Tower 44.26 - - - - - 9.95 11.93 

1/10/2000 Tower 46.59 - - - - - 9.92 11.92 

1/10/2000 Tower 49.92 - 0.9 - - - - -

1/10/2000 Tower 50.25 - - - - - 9.92 11.92 

1/10/2000 Tower 53.25 - - - - - 9.91 11.92 

1/10/2000 Tower 56.58 - - - - - 9.88 11.91 

1/10/2000 Tower 59.91 - 0.9 - - - - -

1/10/2000 Tower 60.24 - - - - - 9.86 11.91 

1/10/2000 Tower 63.23 - - - - - 9.85 11.9 

1/10/2000 Tower 66.56 - - - - - 9.84 11.91 

1/10/2000 Tower 69.89 - 0.8 - - - 9.86 11.9 

1/10/2000 Tower 73.22 - - - - - 9.83 11.9 

1/10/2000 Tower 76.55 - - - - - 9.84 11.9 

1/10/2000 Tower 79.87 - 0.8 - - - 9.81 11.89 

1/10/2000 Tower 83.20 - - - - - 9.79 11.89 

1/10/2000 Tower 86.86 - - - - - 9.76 11.89 

1/10/2000 Tower 89.86 - 0.9 - - - 9.74 11.87 

1/10/2000 Tower 92.85 - - - - - 9.75 11.7 

1/10/2000 Tower 96.51 - - - - - 9.75 11.69 

1/10/2000 Tower 99.84 - 0.9 - - - 9.75 11.67 

1/10/2000 Tower 103.17 - - - - - 9.78 11.64 

1/10/2000 Tower 106.17 - - - - - 9.79 11.64 

1/10/2000 Tower 109.83 - 0.9 - - - 9.78 11.64 

1/10/2000 Tower 113.15 - - - - - 9.78 11.63 

1/10/2000 Tower 116.48 - - - - - 9.8 11.63 

2/7/2000 Outlet - 0.040 1.0 - 223.014 4.1 - -

2/14/2000 Inlet - <0.03 1.3 - - - - -

2/14/2000 Outlet - <0.03 1.0 - - - - -

2/14/2000 Tower 0.67 - - - - - 10.39 13.78 

2/14/2000 Tower 1.33 <0.03 0.9 - - - - -

2/14/2000 Tower 3.66 - - - - - 10.44 13.55 

2/14/2000 Tower 6.32 - - - - - 10.43 13.51 

2/14/2000 Tower 9.98 <0.03 1.0 - - - 10.44 13.47 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

2/14/2000 Tower 13.65 - - - - - 10.43 13.45 

2/14/2000 Tower 16.97 - - - - - 10.4 13.43 

2/14/2000 Tower 19.97 <0.03 0.9 - - - - -

2/14/2000 Tower 20.30 - - - - - 10.41 13.42 

2/14/2000 Tower 23.30 - - - - - 10.37 13.42 

2/14/2000 Tower 26.96 - - - - - 10.35 13.41 

2/14/2000 Tower 29.95 <0.03 0.9 - - - - -

2/14/2000 Tower 30.29 - - - - - 10.34 13.4 

2/14/2000 Tower 33.28 - - - - - 10.3 13.4 

2/14/2000 Tower 36.94 - - - - - 10.32 13.39 

2/14/2000 Tower 39.94 <0.03 0.9 - - - - -

2/14/2000 Tower 40.27 - - - - - 10.3 13.38 

2/14/2000 Tower 43.60 - - - - - 10.24 13.38 

2/14/2000 Tower 46.93 - - - - - 10.22 13.36 

2/14/2000 Tower 49.92 <0.03 1.3 - - - 10.12 13 

2/14/2000 Tower 53.58 - - - - - 9.99 12.59 

2/14/2000 Tower 57.24 - - - - - 9.92 12.52 

2/14/2000 Tower 59.91 <0.03 1.0 - - - 9.7 12.44 

2/14/2000 Tower 63.23 - - - - - 9.46 12.34 

2/14/2000 Tower 66.89 - - - - - 9.34 12.32 

2/14/2000 Tower 69.89 <0.03 1.0 - - - 9.19 12.26 

2/14/2000 Tower 73.22 - - - - - 8.89 12.19 

2/14/2000 Tower 76.88 - - - - - 8.71 12.18 

2/14/2000 Tower 79.87 <0.03 1.0 - - - - -

2/14/2000 Tower 80.21 - - - - - 8.64 12.17 

2/14/2000 Tower 83.20 - - - - - 8.52 12.18 

2/14/2000 Tower 86.86 - - - - - 8.43 12.16 

2/14/2000 Tower 89.86 <0.03 1.0 - - - - -

2/14/2000 Tower 90.19 - - - - - 8.46 12.1 

2/14/2000 Tower 93.19 - - - - - 8.51 12.1 

2/14/2000 Tower 96.51 - - - - - 8.45 12.09 

2/14/2000 Tower 99.84 <0.03 1.0 - - - 8.47 12.02 

2/14/2000 Tower 103.17 - - - - - 8.5 11.99 

2/14/2000 Tower 106.83 - - - - - 8.5 11.96 

2/14/2000 Tower 109.83 <0.03 1.0 - - - 8.48 11.95 

2/14/2000 Tower 113.49 - - - - - 8.41 11.91 

2/14/2000 Tower 116.82 - - - - - 8.35 11.89 

2/14/2000 Tower 119.81 <0.03 1.0 - - - - -

2/14/2000 Tower 120.14 - - - - - 8.23 11.88 

2/14/2000 Tower 123.47 - - - - - 7.87 11.89 

3/1/2000 Outlet - - 1.0 - 222.05 5.6 - -

3/13/2000 Inlet - - 1.6 - - - - -

3/13/2000 Outlet - - 1.1 - - - - -

3/13/2000 Tower 1.33 - 1.0 - - - - -

3/13/2000 Tower 9.98 - 1.0 - - - - -
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

3/13/2000 Tower 19.97 - 1.0 - - - - -

3/13/2000 Tower 29.95 - 1.0 - - - - -

3/13/2000 Tower 39.94 - 1.0 - - - - -

3/13/2000 Tower 49.92 - 1.0 - - - - -

3/13/2000 Tower 59.91 - 1.0 - - - - -

3/13/2000 Tower 69.89 - 1.0 - - - - -

3/13/2000 Tower 79.87 - 1.0 - - - - -

3/13/2000 Tower 89.86 - 1.0 - - - - -

3/13/2000 Tower 99.84 - 1.0 - - - - -

3/13/2000 Tower 109.83 - 1.1 - - - - -

3/13/2000 Tower 119.81 - 1.2 - - - - -

3/14/2000 Tower 0.33 - - - - - 9.85 15 

3/14/2000 Tower 3.33 - - - - - 10.12 14.21 

3/14/2000 Tower 7.99 - - - - - 10.16 14.07 

3/14/2000 Tower 9.98 - - - - - 10.15 13.99 

3/14/2000 Tower 13.31 - - - - - 10.17 13.98 

3/14/2000 Tower 16.64 - - - - - 10.16 13.94 

3/14/2000 Tower 23.30 - - - - - 10.17 13.75 

3/14/2000 Tower 26.96 - - - - - 10.16 13.72 

3/14/2000 Tower 29.62 - - - - - 10.12 13.58 

3/14/2000 Tower 33.28 - - - - - 10.11 13.23 

3/14/2000 Tower 36.61 - - - - - 10.04 13.22 

3/14/2000 Tower 40.27 - - - - - 10.04 13.09 

3/14/2000 Tower 43.27 - - - - - 9.93 12.97 

3/14/2000 Tower 46.59 - - - - - 9.9 12.94 

3/14/2000 Tower 50.25 - - - - - 9.84 12.92 

3/14/2000 Tower 53.25 - - - - - 9.83 12.91 

3/14/2000 Tower 56.58 - - - - - 9.8 12.91 

3/14/2000 Tower 59.91 - - - - - 9.83 12.9 

3/14/2000 Tower 63.57 - - - - - 9.84 12.89 

3/14/2000 Tower 67.23 - - - - - 9.8 12.88 

3/14/2000 Tower 71.55 - - - - - 9.75 12.86 

3/14/2000 Tower 73.88 - - - - - 9.77 12.86 

3/14/2000 Tower 76.88 - - - - - 9.73 12.85 

3/14/2000 Tower 81.87 - - - - - 9.68 12.85 

3/14/2000 Tower 83.20 - - - - - 9.69 12.85 

3/14/2000 Tower 86.53 - - - - - 9.65 12.82 

3/14/2000 Tower 89.86 - - - - - 9.33 12.82 

3/14/2000 Tower 93.19 - - - - - 9.02 12.77 

3/14/2000 Tower 96.85 - - - - - 8.63 12.7 

3/14/2000 Tower 100.51 - - - - - 8.29 12.62 

3/14/2000 Tower 104.17 - - - - - 8.1 12.59 

3/14/2000 Tower 106.50 - - - - - 7.98 12.54 

3/14/2000 Tower 111.16 - - - - - 7.63 12.43 

3/14/2000 Tower 114.49 - - - - - 7.53 12.41 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

3/14/2000 Tower 116.82 - - - - - 7.42 12.39 

4/3/2000 Outlet - - 1.0 <0.005 225.386 4.8 - -

4/10/2000 Inlet - - 1.3 - - - - -

4/10/2000 Outlet - - 1.0 - - - - -

4/10/2000 Tower 0.00 - - - - - 9.11 17.93 

4/10/2000 Tower 0.33 - - - - - 9.11 17.93 

4/10/2000 Tower 1.33 - 1.0 - - - - -

4/10/2000 Tower 3.00 - - - - - 9.12 17.46 

4/10/2000 Tower 6.99 - - - - - 9.19 17.36 

4/10/2000 Tower 9.98 - 0.9 - - - - -

4/10/2000 Tower 14.98 - - - - - 9.15 17.24 

4/10/2000 Tower 16.97 - - - - - 9.1 17.15 

4/10/2000 Tower 19.97 - 1.0 - - - - -

4/10/2000 Tower 20.30 - - - - - 9.12 17.03 

4/10/2000 Tower 23.63 - - - - - 9.18 16.92 

4/10/2000 Tower 26.62 - - - - - 9.13 16.92 

4/10/2000 Tower 29.95 - 0.9 - - - 9.27 16.42 

4/10/2000 Tower 33.61 - - - - - 9.28 15.96 

4/10/2000 Tower 36.61 - - - - - 9.43 15.41 

4/10/2000 Tower 39.94 - 0.9 - - - - -

4/10/2000 Tower 40.27 - - - - - 9.28 15.22 

4/10/2000 Tower 43.93 - - - - - 9.25 14.93 

4/10/2000 Tower 47.59 - - - - - 9.12 14.66 

4/10/2000 Tower 49.92 - 1.0 - - - - -

4/10/2000 Tower 50.25 - - - - - 8.95 14.47 

4/10/2000 Tower 53.91 - - - - - 8.84 14.36 

4/10/2000 Tower 56.91 - - - - - 8.76 14.22 

4/10/2000 Tower 59.91 - 1.0 - - - - -

4/10/2000 Tower 60.57 - - - - - 8.59 14.03 

4/10/2000 Tower 64.23 - - - - - 8.53 14.01 

4/10/2000 Tower 66.56 - - - - - 8.5 13.96 

4/10/2000 Tower 69.89 - 1.0 - - - - -

4/10/2000 Tower 70.22 - - - - - 8.42 13.92 

4/10/2000 Tower 73.22 - - - - - 8.38 13.9 

4/10/2000 Tower 76.55 - - - - - 8.34 13.89 

4/10/2000 Tower 79.87 - 1.0 - - - - -

4/10/2000 Tower 80.54 - - - - - 8.18 13.63 

4/10/2000 Tower 82.87 - - - - - 8.12 13.62 

4/10/2000 Tower 87.86 - - - - - 8.06 13.61 

4/10/2000 Tower 89.86 - 1.0 - - - 8.06 13.61 

4/10/2000 Tower 92.85 - - - - - 7.98 13.59 

4/10/2000 Tower 96.18 - - - - - 7.98 13.58 

4/10/2000 Tower 99.51 - - - - - 7.96 13.57 

4/10/2000 Tower 99.84 - 1.0 - - - - -

4/10/2000 Tower 103.17 - - - - - 7.89 13.57 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

4/10/2000 Tower 106.17 - - - - - 7.91 13.59 

4/10/2000 Tower 109.49 - - - - - 7.91 13.58 

4/10/2000 Tower 109.83 - 1.1 - - - - -

4/10/2000 Tower 113.15 - - - - - 7.9 13.58 

4/10/2000 Tower 116.48 - - - - - 7.89 13.57 

4/10/2000 Tower 119.81 - 1.1 - - - - -

4/10/2000 Tower 120.48 - - - - - 7.95 13.32 

5/1/2000 Outlet - 0.030 1.0 - 224.486 5.3 - -

5/8/2000 Inlet - <0.03 1.2 - - - - -

5/8/2000 Outlet - <0.03 1.0 - - - - -

5/8/2000 Tower 0.00 - - - - - 8 21.6 

5/8/2000 Tower 1.33 <0.03 0.9 - - - - -

5/8/2000 Tower 3.33 - - - - - 8.1 21.5 

5/8/2000 Tower 6.66 - - - - - 8.1 21.1 

5/8/2000 Tower 9.98 - 0.9 - - - 8.2 21.1 

5/8/2000 Tower 13.31 - - - - - 8.1 21 

5/8/2000 Tower 16.64 - - - - - 8.2 21 

5/8/2000 Tower 19.97 - 0.9 - - - 8.1 21 

5/8/2000 Tower 23.30 - - - - - 8.1 21 

5/8/2000 Tower 26.62 - - - - - 8.1 20.8 

5/8/2000 Tower 29.95 - 0.9 - - - 8.9 19.7 

5/8/2000 Tower 33.28 - - - - - 9 18.9 

5/8/2000 Tower 36.61 - - - - - 8.9 18.4 

5/8/2000 Tower 39.94 <0.03 0.8 - - - 8.9 18.2 

5/8/2000 Tower 43.27 - - - - - 8.9 18 

5/8/2000 Tower 46.59 - - - - - 8.5 17.4 

5/8/2000 Tower 49.92 - 0.9 - - - 8.5 16.9 

5/8/2000 Tower 53.25 - - - - - 8.3 16.6 

5/8/2000 Tower 56.58 - - - - - 8 16.2 

5/8/2000 Tower 59.91 - 0.9 - - - 8 15.9 

5/8/2000 Tower 63.23 - - - - - 7.8 15.8 

5/8/2000 Tower 66.56 - - - - - 7.7 15.7 

5/8/2000 Tower 69.89 - 1.0 - - - 7.7 15.6 

5/8/2000 Tower 73.22 - - - - - 7.6 15.4 

5/8/2000 Tower 76.55 - - - - - 7.2 14.9 

5/8/2000 Tower 79.87 <0.03 1.0 - - - 7.1 14.8 

5/8/2000 Tower 83.20 - - - - - 6.9 14.7 

5/8/2000 Tower 86.53 - - - - - 6.5 14.5 

5/8/2000 Tower 89.86 - 1.0 - - - 6.5 14.5 

5/8/2000 Tower 93.19 - - - - - 6.4 14.5 

5/8/2000 Tower 96.51 - - - - - 6.4 14.4 

5/8/2000 Tower 99.84 - 1.1 - - - 6.3 14.4 

5/8/2000 Tower 103.17 - - - - - 6.2 14.4 

5/8/2000 Tower 106.50 - - - - - 6.2 14.3 

5/8/2000 Tower 109.83 - 1.1 - - - 6.1 14.3 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

5/8/2000 Tower 113.15 - - - - - 6.1 14.3 

5/8/2000 Tower 116.48 - - - - - 6.1 14.3 

5/8/2000 Tower 119.81 <0.03 0.9 - - - 6.1 14.3 

5/8/2000 Tower 123.14 - - - - - 6.1 14.3 

5/8/2000 Tower 126.47 - - - - - 1.1 14.3 

6/5/2000 Outlet - - 1.0 - 221.728 5.0 - -

6/12/2000 Inlet - - 1.1 - - - - -

6/12/2000 Outlet - - 1.0 - - - - -

6/12/2000 Tower 0.00 - - - - - 8.2 24.69 

6/12/2000 Tower 0.33 - - - - - 8.2 24.69 

6/12/2000 Tower 1.33 - 0.7 - - - - -

6/12/2000 Tower 3.00 - - - - - 8.29 24.38 

6/12/2000 Tower 6.66 - - - - - 8.3 24 

6/12/2000 Tower 9.65 - - - - - 8.32 23.99 

6/12/2000 Tower 9.98 - 0.8 - - - - -

6/12/2000 Tower 13.31 - - - - - 8.36 23.79 

6/12/2000 Tower 16.31 - - - - - 8.36 23.75 

6/12/2000 Tower 19.64 - - - - - 8.35 23.7 

6/12/2000 Tower 19.97 - 0.7 - - - - -

6/12/2000 Tower 23.30 - - - - - 8.31 23.64 

6/12/2000 Tower 26.62 - - - - - 8.23 23.61 

6/12/2000 Tower 29.95 - 0.8 - - - - -

6/12/2000 Tower 30.29 - - - - - 8.32 23.58 

6/12/2000 Tower 33.28 - - - - - 8.28 23.56 

6/12/2000 Tower 36.28 - - - - - 8.3 23.5 

6/12/2000 Tower 39.94 - 0.8 - - - - -

6/12/2000 Tower 40.27 - - - - - 8.39 23.47 

6/12/2000 Tower 43.27 - - - - - 8.52 23.28 

6/12/2000 Tower 46.26 - - - - - 9.07 22.07 

6/12/2000 Tower 49.92 - 0.8 - - - 8.92 21.68 

6/12/2000 Tower 54.91 - - - - - 8.69 20.34 

6/12/2000 Tower 56.91 - - - - - 8.35 20.18 

6/12/2000 Tower 59.91 - 0.8 - - - - -

6/12/2000 Tower 60.24 - - - - - 8.4 19.29 

6/12/2000 Tower 63.57 - - - - - 7.85 18.94 

6/12/2000 Tower 66.89 - - - - - 7.81 18.64 

6/12/2000 Tower 69.89 - 0.9 - - - - -

6/12/2000 Tower 70.22 - - - - - 7.78 18.53 

6/12/2000 Tower 73.55 - - - - - 7.68 18.35 

6/12/2000 Tower 76.88 - - - - - 7.46 18.07 

6/12/2000 Tower 79.87 - 0.9 - - - - -

6/12/2000 Tower 80.21 - - - - - 6.96 17.51 

6/12/2000 Tower 83.20 - - - - - 6.45 16.48 

6/12/2000 Tower 86.20 - - - - - 5.87 15.86 

6/12/2000 Tower 89.53 - - - - - 5.14 15.39 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

6/12/2000 Tower 89.86 - 1.0 - - - - -

6/12/2000 Tower 93.19 - - - - - 5.07 15.22 

6/12/2000 Tower 96.85 - - - - - 5.05 15.17 

6/12/2000 Tower 99.84 - 1.2 - - - - -

6/12/2000 Tower 100.18 - - - - - 4.96 15.12 

6/12/2000 Tower 103.17 - - - - - 4.77 15.02 

6/12/2000 Tower 106.83 - - - - - 4.75 14.9 

6/12/2000 Tower 109.83 - 1.2 - - - 4.68 14.86 

6/12/2000 Tower 113.15 - - - - - 4.62 14.8 

6/12/2000 Tower 116.15 - - - - - 4.5 14.75 

6/12/2000 Tower 119.81 - 1.2 - - - 4.01 14.72 

7/3/2000 Outlet - - 0.8 - 218 6.7 - -

7/10/2000 Inlet - - 1.0 - - - - -

7/10/2000 Outlet - - 0.8 - - - - -

7/10/2000 Tower 0.33 - - - - - 7.91 25.96 

7/10/2000 Tower 1.33 - 0.4 - - - - -

7/10/2000 Tower 3.33 - - - - - 8.01 25.7 

7/10/2000 Tower 6.32 - - - - - 8.01 25.64 

7/10/2000 Tower 9.65 - - - - - 8.1 25.6 

7/10/2000 Tower 9.98 - 0.5 - - - - -

7/10/2000 Tower 13.31 - - - - - 8.1 25.57 

7/10/2000 Tower 19.30 - - - - - 8.09 25.56 

7/10/2000 Tower 19.97 - 0.4 - - - - -

7/10/2000 Tower 21.63 - - - - - 8.13 25.53 

7/10/2000 Tower 23.30 - - - - - 8.05 25.53 

7/10/2000 Tower 26.62 - - - - - 7.94 25.52 

7/10/2000 Tower 29.95 - 0.6 - - - 8.01 25.51 

7/10/2000 Tower 33.28 - - - - - 7.98 25.49 

7/10/2000 Tower 38.27 - - - - - 7.91 25.45 

7/10/2000 Tower 39.94 - 0.5 - - - 7.96 25.45 

7/10/2000 Tower 44.26 - - - - - 7.88 25.42 

7/10/2000 Tower 46.59 - - - - - 7.94 25.43 

7/10/2000 Tower 49.92 - 0.5 - - - 8.01 25.41 

7/10/2000 Tower 54.25 - - - - - 8.11 24.97 

7/10/2000 Tower 56.58 - - - - - 8.03 24.11 

7/10/2000 Tower 59.91 - 0.6 - - - - -

7/10/2000 Tower 60.24 - - - - - 7.49 23.02 

7/10/2000 Tower 63.23 - - - - - 7.37 22.6 

7/10/2000 Tower 66.56 - - - - - 6.85 21.62 

7/10/2000 Tower 69.89 - 0.7 - - - 6.58 21.23 

7/10/2000 Tower 73.22 - - - - - 6.45 20.84 

7/10/2000 Tower 76.88 - - - - - 6.4 20.7 

7/10/2000 Tower 79.87 - 1.0 - - - 6.19 20.53 

7/10/2000 Tower 83.20 - - - - - 5.36 18.95 

7/10/2000 Tower 86.53 - - - - - 4.41 17.27 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

7/10/2000 Tower 89.53 - - - - - 3.61 16.86 

7/10/2000 Tower 89.86 - 1.2 - - - - -

7/10/2000 Tower 93.52 - - - - - 3.38 16.06 

7/10/2000 Tower 96.51 - - - - - 3.29 15.82 

7/10/2000 Tower 99.84 - 1.3 - - - 3.12 15.68 

7/10/2000 Tower 103.17 - - - - - 2.99 15.44 

7/10/2000 Tower 106.50 - - - - - 2.73 15.22 

7/10/2000 Tower 109.83 - 1.3 - - - 2.4 15.15 

7/10/2000 Tower 119.81 - 1.3 - - - - -

8/7/2000 Outlet - <0.03 0.6 - 222 6.1 - -

8/14/2000 Inlet - 0.040 0.8 - - - - -

8/14/2000 Outlet - <0.03 0.6 - - - - -

8/14/2000 Tower 0.67 - - - - - 7.77 27.72 

8/14/2000 Tower 1.33 <0.03 0.3 - - - - -

8/14/2000 Tower 3.66 - - - - - 7.8 27.65 

8/14/2000 Tower 6.32 - - - - - 7.84 27.49 

8/14/2000 Tower 9.65 - - - - - 7.87 27.3 

8/14/2000 Tower 9.98 - 0.3 - - - - -

8/14/2000 Tower 13.31 - - - - - 7.87 27.09 

8/14/2000 Tower 16.31 - - - - - 7.92 27.03 

8/14/2000 Tower 19.64 - - - - - 7.83 26.99 

8/14/2000 Tower 19.97 - 0.3 - - - - -

8/14/2000 Tower 23.30 - - - - - 7.8 26.97 

8/14/2000 Tower 26.96 - - - - - 7.75 26.94 

8/14/2000 Tower 29.95 - 0.4 - - - - -

8/14/2000 Tower 30.29 - - - - - 7.76 26.9 

8/14/2000 Tower 33.28 - - - - - 7.66 26.85 

8/14/2000 Tower 36.61 - - - - - 7.61 26.84 

8/14/2000 Tower 39.94 <0.03 0.4 - - - 7.67 26.82 

8/14/2000 Tower 43.27 - - - - - 7.7 26.79 

8/14/2000 Tower 46.59 - - - - - 7.42 26.69 

8/14/2000 Tower 49.92 - 0.3 - - - 7.35 26.65 

8/14/2000 Tower 53.25 - - - - - 7.33 26.63 

8/14/2000 Tower 56.58 - - - - - 7.17 26.49 

8/14/2000 Tower 59.91 - 0.4 - - - - -

8/14/2000 Tower 60.24 - - - - - 6.89 26.15 

8/14/2000 Tower 63.57 - - - - - 6.61 25.96 

8/14/2000 Tower 66.89 - - - - - 6.13 25.27 

8/14/2000 Tower 69.89 - 0.6 - - - - -

8/14/2000 Tower 70.56 - - - - - 5.6 24.69 

8/14/2000 Tower 73.55 - - - - - 4.83 23.86 

8/14/2000 Tower 77.21 - - - - - 4.06 22.9 

8/14/2000 Tower 79.87 <0.03 0.4 - - - 3.71 22.49 

8/14/2000 Tower 83.20 - - - - - 3.21 21.05 

8/14/2000 Tower 86.53 - - - - - 2.22 19.34 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

8/14/2000 Tower 89.86 - 1.3 - - - 1.63 17.64 

8/14/2000 Tower 93.19 - - - - - 1.48 16.19 

8/14/2000 Tower 96.51 - - - - - 1.53 15.74 

8/14/2000 Tower 99.84 - 1.4 - - - 1.66 15.42 

8/14/2000 Tower 103.17 - - - - - 1.68 15.21 

8/14/2000 Tower 106.50 - - - - - 1.63 15.08 

8/14/2000 Tower 109.83 - 1.4 - - - - -

9/5/2000 Outlet - - 0.4 - 219 6.2 - -

9/11/2000 Inlet - - 0.7 - - - - -

9/11/2000 Outlet - - 0.4 - - - - -

9/11/2000 Tower 0.00 - - - - - 6.61 25.11 

9/11/2000 Tower 1.33 - 0.5 - - - - -

9/11/2000 Tower 3.33 - - - - - 6.56 25.09 

9/11/2000 Tower 6.66 - - - - - 6.55 25.09 

9/11/2000 Tower 9.98 - 0.4 - - - 6.53 25.07 

9/11/2000 Tower 13.31 - - - - - 6.59 25.08 

9/11/2000 Tower 16.64 - - - - - 6.61 25.06 

9/11/2000 Tower 19.97 - 0.4 - - - 6.62 25.05 

9/11/2000 Tower 23.63 - - - - - 6.6 25.04 

9/11/2000 Tower 26.62 - - - - - 6.57 25.02 

9/11/2000 Tower 29.95 - 0.4 - - - 6.56 25.02 

9/11/2000 Tower 33.28 - - - - - 6.59 25.03 

9/11/2000 Tower 36.61 - - - - - 6.56 25.02 

9/11/2000 Tower 39.94 - 0.4 - - - 6.56 25.02 

9/11/2000 Tower 43.27 - - - - - 6.54 25.02 

9/11/2000 Tower 46.59 - - - - - 6.54 25.01 

9/11/2000 Tower 49.92 - 0.4 - - - 6.54 25 

9/11/2000 Tower 53.25 - - - - - 6.55 25 

9/11/2000 Tower 56.58 - - - - - 6.54 25.01 

9/11/2000 Tower 59.91 - 0.4 - - - 6.54 25 

9/11/2000 Tower 63.23 - - - - - 6.52 25 

9/11/2000 Tower 66.56 - - - - - 6.48 24.99 

9/11/2000 Tower 69.89 - 0.4 - - - 6.52 24.99 

9/11/2000 Tower 73.22 - - - - - 6.5 24.98 

9/11/2000 Tower 76.55 - - - - - 6.13 24.69 

9/11/2000 Tower 79.87 - 0.7 - - - 2.7 22.75 

9/11/2000 Tower 83.20 - - - - - 0.97 17.48 

9/11/2000 Tower 86.53 - - - - - 0.59 16.28 

9/11/2000 Tower 89.86 - 0.3 - - - - -

10/2/2000 Outlet - - 0.5 - 220 4.8 - -

10/9/2000 Inlet - - 0.6 - - - - -

10/9/2000 Outlet - - 0.5 - - - - -

10/9/2000 Tower 0.00 - - - - - 7.5 23.4 

10/9/2000 Tower 1.33 - 0.5 - - - - -

10/9/2000 Tower 3.33 - - - - - 7.4 23.4 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

10/9/2000 Tower 6.66 - - - - - 7.4 23.4 

10/9/2000 Tower 9.98 - 0.5 - - - 7.5 23.4 

10/9/2000 Tower 13.31 - - - - - 7.3 23.4 

10/9/2000 Tower 16.64 - - - - - 7.4 23.4 

10/9/2000 Tower 19.97 - 0.5 - - - 7.3 23.4 

10/9/2000 Tower 23.30 - - - - - 7.3 23.4 

10/9/2000 Tower 26.62 - - - - - 7.4 23.4 

10/9/2000 Tower 29.95 - 0.5 - - - 7.4 23.4 

10/9/2000 Tower 33.28 - - - - - 7.4 23.4 

10/9/2000 Tower 36.61 - - - - - 7.4 23.4 

10/9/2000 Tower 39.94 - 0.5 - - - 7.4 23.4 

10/9/2000 Tower 43.27 - - - - - 7.5 23.4 

10/9/2000 Tower 46.59 - - - - - 7.3 23.4 

10/9/2000 Tower 49.92 - 0.5 - - - 7.4 23.4 

10/9/2000 Tower 53.25 - - - - - 7.3 23.4 

10/9/2000 Tower 56.58 - - - - - 7.3 23.4 

10/9/2000 Tower 59.91 - 0.5 - - - 7.3 23.4 

10/9/2000 Tower 63.23 - - - - - 7.4 23.4 

10/9/2000 Tower 66.56 - - - - - 7.3 23.3 

10/9/2000 Tower 69.89 - 0.5 - - - 7.3 23.3 

10/9/2000 Tower 73.22 - - - - - 7.4 23.3 

10/9/2000 Tower 76.55 - - - - - 6.8 23.2 

10/9/2000 Tower 78.21 - - - - - 6.6 23.1 

10/9/2000 Tower 79.21 - - - - - 2.9 22.6 

10/9/2000 Tower 79.87 - 0.5 - - - 0.2 19.8 

10/9/2000 Tower 83.20 - - - - - 0.2 17.1 

10/9/2000 Tower 86.53 - - - - - 0.2 15.9 

10/9/2000 Tower 89.86 - 0.1 - - - 0.2 15.5 

10/9/2000 Tower 93.19 - - - - - 0.2 15.3 

10/9/2000 Tower 96.51 - - - - - 0.2 15.2 

10/9/2000 Tower 99.84 - 0.1 - - - 0.2 15 

11/1/2000 Inlet - 0.040 0.9 - - - - -

11/1/2000 Outlet - <0.03 0.5 - - - - -

11/1/2000 Tower 0.33 - - - - - 8.17 20.2 

11/1/2000 Tower 1.33 <0.03 0.4 - - - - -

11/1/2000 Tower 3.33 - - - - - 8.18 19.99 

11/1/2000 Tower 6.32 - - - - - 8.15 19.89 

11/1/2000 Tower 9.98 - 0.4 - - - 8.2 19.83 

11/1/2000 Tower 13.31 - - - - - 8.21 19.81 

11/1/2000 Tower 16.97 - - - - - 8.14 19.77 

11/1/2000 Tower 19.97 - 0.4 - - - - -

11/1/2000 Tower 20.30 - - - - - 8.04 19.75 

11/1/2000 Tower 23.63 - - - - - 7.97 19.73 

11/1/2000 Tower 26.62 - - - - - 7.96 19.73 

11/1/2000 Tower 29.95 - 0.4 - - - - -
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

11/1/2000 Tower 30.29 - - - - - 7.9 19.72 

11/1/2000 Tower 33.61 - - - - - 7.99 19.71 

11/1/2000 Tower 36.94 - - - - - 7.91 19.71 

11/1/2000 Tower 39.94 <0.03 0.4 - - - - -

11/1/2000 Tower 40.27 - - - - - 7.96 19.71 

11/1/2000 Tower 43.27 - - - - - 7.9 19.7 

11/1/2000 Tower 46.59 - - - - - 7.95 19.7 

11/1/2000 Tower 49.59 - - - - - 7.95 19.69 

11/1/2000 Tower 49.92 - 0.4 - - - - -

11/1/2000 Tower 52.92 - - - - - 7.89 19.68 

11/1/2000 Tower 56.58 - - - - - 7.92 19.69 

11/1/2000 Tower 59.91 - 0.4 - - - 7.91 19.68 

11/1/2000 Tower 62.90 - - - - - 7.95 19.68 

11/1/2000 Tower 66.56 - - - - - 7.91 19.67 

11/1/2000 Tower 69.89 - 0.4 - - - 7.93 19.67 

11/1/2000 Tower 73.22 - - - - - 7.92 19.67 

11/1/2000 Tower 76.55 - - - - - 7.93 19.67 

11/1/2000 Tower 79.87 <0.03 0.4 - - - 7.87 19.66 

11/1/2000 Tower 82.87 - - - - - 5.68 18.8 

11/1/2000 Tower 86.53 - - - - - 2.21 17.4 

11/1/2000 Tower 89.86 - 0.3 - - - - -

11/1/2000 Tower 90.19 - - - - - 0.37 15.33 

11/1/2000 Tower 93.52 - - - - - 0.35 15.23 

11/1/2000 Tower 94.52 - - - - - 0.31 15.22 

11/6/2000 Outlet - <0.03 0.4 - 222 5.7 - -

12/4/2000 Outlet - - 0.4 - 220.19 5.3 - -

12/27/2000 Inlet - - 0.9 - - - - -

12/27/2000 Outlet - - 0.4 - - - - -

12/27/2000 Tower 1.33 - 0.4 - - - - -

12/27/2000 Tower 9.98 - 0.5 - - - - -

12/27/2000 Tower 19.97 - 0.5 - - - - -

12/27/2000 Tower 29.95 - 0.5 - - - - -

12/27/2000 Tower 39.94 - 0.5 - - - - -

12/27/2000 Tower 49.92 - 0.5 - - - - -

12/27/2000 Tower 59.91 - 0.5 - - - - -

12/27/2000 Tower 69.89 - 0.5 - - - - -

12/27/2000 Tower 79.87 - 0.4 - - - - -

12/27/2000 Tower 89.86 - 0.5 - - - - -

1/8/2001 Outlet - - - - 223 4.8 - -

1/22/2001 Inlet - - 0.9 - - - - -

1/22/2001 Outlet - - 0.5 - - - - -

1/22/2001 Tower 1.33 - 0.2 - - - - -

1/22/2001 Tower 9.98 - 0.4 - - - - -

1/22/2001 Tower 13.31 - - - - - 8.59 11.28 

1/22/2001 Tower 16.64 - - - - - 8.49 11.21 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

1/22/2001 Tower 19.97 - 0.5 - - - 8.45 11.18 

1/22/2001 Tower 23.63 - - - - - 8.46 11.13 

1/22/2001 Tower 26.62 - - - - - 8.42 11.11 

1/22/2001 Tower 29.95 - 0.5 - - - 8.45 11.1 

1/22/2001 Tower 33.28 - - - - - 8.4 11.07 

1/22/2001 Tower 36.61 - - - - - 8.47 11.04 

1/22/2001 Tower 39.94 - 0.5 - - - - -

1/22/2001 Tower 40.27 - - - - - 8.43 11.03 

1/22/2001 Tower 43.27 - - - - - 8.47 11.02 

1/22/2001 Tower 46.59 - - - - - 8.48 11.02 

1/22/2001 Tower 49.92 - 0.5 - - - 8.42 11.01 

1/22/2001 Tower 53.25 - - - - - 8.46 11.01 

1/22/2001 Tower 56.58 - - - - - 8.41 11.01 

1/22/2001 Tower 59.91 - 0.5 - - - 8.48 11 

1/22/2001 Tower 63.90 - - - - - 8.44 11 

1/22/2001 Tower 66.89 - - - - - 8.46 10.99 

1/22/2001 Tower 69.89 - 0.5 - - - - -

1/22/2001 Tower 70.22 - - - - - 8.43 10.99 

1/22/2001 Tower 74.22 - - - - - 8.41 10.98 

1/22/2001 Tower 79.87 - 0.6 - - - - -

1/22/2001 Tower 89.86 - 0.6 - - - - -

1/22/2001 Tower 99.84 - 0.6 - - - - -

2/5/2001 Outlet - <0.03 0.6 - 220 5.0 - -

3/5/2001 Outlet - - 0.8 - 220 5.4 - -

3/7/2001 Tower 0.00 - - - - - 9.91 13.07 

3/7/2001 Tower 3.33 - - - - - 9.97 12.6 

3/7/2001 Tower 8.32 - - - - - 9.67 12.5 

3/7/2001 Tower 11.65 - - - - - 9.57 12.48 

3/7/2001 Tower 14.64 - - - - - 9.49 12.45 

3/7/2001 Tower 17.64 - - - - - 9.75 12.42 

3/7/2001 Tower 21.97 - - - - - 9.57 12.33 

3/7/2001 Tower 23.30 - - - - - 9.54 12.31 

3/7/2001 Tower 30.29 - - - - - 9.47 11.46 

3/7/2001 Tower 33.28 - - - - - 9.33 11.41 

3/7/2001 Tower 36.94 - - - - - 9.35 11.36 

3/7/2001 Tower 39.94 - - - - - 9.38 11.35 

3/7/2001 Tower 43.60 - - - - - 9.34 11.34 

3/7/2001 Tower 48.26 - - - - - 9.2 11.33 

3/7/2001 Tower 50.59 - - - - - 8.96 11.27 

3/7/2001 Tower 53.91 - - - - - 8.83 11.24 

3/7/2001 Tower 56.91 - - - - - 8.76 11.23 

3/7/2001 Tower 63.90 - - - - - 8.52 11.17 

3/7/2001 Tower 66.23 - - - - - 8.06 11.15 

3/7/2001 Tower 68.56 - - - - - 7.6 11.15 

3/16/2001 Tower 0.67 - - - - - 11.35 14.81 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

3/16/2001 Tower 3.33 - - - - - 11.22 14.67 

3/16/2001 Tower 6.99 - - - - - 11.28 14.65 

3/16/2001 Tower 8.32 - - - - - 11.3 14.63 

3/16/2001 Tower 13.31 - - - - - 10.36 13.56 

3/16/2001 Tower 16.64 - - - - - 9.79 13.02 

3/16/2001 Tower 20.30 - - - - - 9.5 12.69 

3/16/2001 Tower 23.30 - - - - - 9.16 12.41 

3/16/2001 Tower 26.62 - - - - - 9.1 12.26 

3/16/2001 Tower 29.95 - - - - - 8.93 12.22 

3/16/2001 Tower 33.61 - - - - - 8.64 11.95 

3/16/2001 Tower 36.94 - - - - - 8.32 11.83 

3/16/2001 Tower 37.27 - - - - - 8.39 11.85 

3/16/2001 Tower 39.94 - - - - - 8.16 11.77 

3/16/2001 Tower 43.60 - - - - - 8 11.69 

3/16/2001 Tower 46.59 - - - - - 7.89 11.62 

3/16/2001 Tower 49.59 - - - - - 8.02 11.58 

3/16/2001 Tower 54.25 - - - - - 7.68 11.42 

3/16/2001 Tower 56.58 - - - - - 7.68 11.4 

3/16/2001 Tower 59.57 - - - - - 7.76 11.38 

3/16/2001 Tower 66.89 - - - - - 7.69 11.12 

3/16/2001 Tower 73.55 - - - - - 7.52 11.12 

3/16/2001 Tower 79.87 - - - - - 7.4 11.11 

3/26/2001 Inlet - - 1.1 - - - - -

3/26/2001 Outlet - - 0.7 - - - - -

3/26/2001 Tower 1.33 - 0.6 - - - - -

3/26/2001 Tower 9.98 - 0.5 - - - - -

3/26/2001 Tower 19.97 - 0.6 - - - - -

3/26/2001 Tower 29.95 - 0.6 - - - - -

3/26/2001 Tower 39.94 - 0.7 - - - - -

3/26/2001 Tower 49.92 - 0.7 - - - - -

3/26/2001 Tower 59.91 - 0.7 - - - - -

3/26/2001 Tower 69.89 - 0.7 - - - - -

3/26/2001 Tower 79.87 - 0.7 - - - - -

3/26/2001 Tower 89.86 - 0.7 - - - - -

3/26/2001 Tower 99.84 - 0.8 - - - - -

4/2/2001 Outlet - - 0.7 0.017 219 5.5 - -

4/9/2001 Inlet - - 1.2 - - - - -

4/9/2001 Outlet - - 1.0 - - - - -

4/9/2001 Tower 0.33 - - - - - 9.2 17.02 

4/9/2001 Tower 1.33 - 0.6 - - - - -

4/9/2001 Tower 3.66 - - - - - 9.17 16.84 

4/9/2001 Tower 6.99 - - - - - 9.15 16.73 

4/9/2001 Tower 9.98 - 0.6 - - - - -

4/9/2001 Tower 10.32 - - - - - 9.02 16.71 

4/9/2001 Tower 13.65 - - - - - 9.05 16.69 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

4/9/2001 Tower 19.30 - - - - - 9.11 16.68 

4/9/2001 Tower 19.97 - 0.6 - - - - -

4/9/2001 Tower 20.97 - - - - - 9.05 16.68 

4/9/2001 Tower 23.63 - - - - - 9.08 16.67 

4/9/2001 Tower 27.29 - - - - - 9.1 16.67 

4/9/2001 Tower 29.95 - 0.6 - - - - -

4/9/2001 Tower 30.29 - - - - - 9.04 16.66 

4/9/2001 Tower 33.61 - - - - - 8.99 16.66 

4/9/2001 Tower 39.27 - - - - - 9 16.65 

4/9/2001 Tower 39.94 - 0.6 - - - - -

4/9/2001 Tower 41.27 - - - - - 8.97 16.64 

4/9/2001 Tower 42.93 - - - - - 8.68 16.63 

4/9/2001 Tower 46.59 - - - - - 7.62 15.06 

4/9/2001 Tower 49.59 - - - - - 7.49 14.08 

4/9/2001 Tower 49.92 - 0.7 - - - - -

4/9/2001 Tower 52.92 - - - - - 7.27 13.34 

4/9/2001 Tower 57.58 - - - - - 6.98 12.81 

4/9/2001 Tower 59.24 - - - - - 5.98 12.29 

4/9/2001 Tower 59.91 - 0.7 - - - - -

4/9/2001 Tower 63.23 - - - - - 5.43 11.99 

4/9/2001 Tower 66.56 - - - - - 5.17 11.89 

4/9/2001 Tower 69.22 - - - - - 5.39 11.7 

4/9/2001 Tower 69.89 - 0.8 - - - - -

4/9/2001 Tower 73.55 - - - - - 5.26 11.68 

4/9/2001 Tower 77.88 - - - - - 5.26 11.63 

4/9/2001 Tower 79.54 - - - - - 5.36 11.59 

4/9/2001 Tower 79.87 - 0.8 - - - - -

4/9/2001 Tower 81.54 - - - - - 5.42 11.53 

4/9/2001 Tower 83.20 - - - - - 5.47 11.52 

4/9/2001 Tower 86.86 - - - - - 5.42 11.49 

4/9/2001 Tower 89.53 - - - - - 5.14 11.45 

4/9/2001 Tower 89.86 - 0.8 - - - - -

4/9/2001 Tower 99.84 - 0.9 - - - - -

5/7/2001 Outlet - - 1.0 - 222 7.3 - -

5/14/2001 Inlet - - 1.2 - - - - -

5/14/2001 Outlet - <0.03 1.0 - - - - -

5/14/2001 Tower 0.67 - - - - - 8.07 21.98 

5/14/2001 Tower 1.33 <0.03 1.0 - - - - -

5/14/2001 Tower 3.00 - - - - - 8.14 21.9 

5/14/2001 Tower 6.99 - - - - - 7.94 21.79 

5/14/2001 Tower 9.98 - 1.0 - - - - -

5/14/2001 Tower 10.32 - - - - - 8 21.68 

5/14/2001 Tower 13.31 - - - - - 8.01 21.54 

5/14/2001 Tower 16.64 - - - - - 7.95 21.41 

5/14/2001 Tower 19.64 - - - - - 7.86 21.35 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

5/14/2001 Tower 19.97 - 0.9 - - - - -

5/14/2001 Tower 23.63 - - - - - 8 21.26 

5/14/2001 Tower 26.96 - - - - - 8.06 21.03 

5/14/2001 Tower 29.95 - 1.0 - - - - -

5/14/2001 Tower 39.94 <0.03 0.9 - - - - -

5/14/2001 Tower 40.60 - - - - - 8.12 19.76 

5/14/2001 Tower 49.92 - 0.8 - - - - -

5/14/2001 Tower 59.91 - 0.8 - - - 6.48 16.8 

5/14/2001 Tower 69.89 - 0.8 - - - - -

5/14/2001 Tower 70.56 - - - - - 5.31 15.41 

5/14/2001 Tower 79.87 <0.03 1.0 - - - - -

5/14/2001 Tower 81.54 - - - - - 4.1 13.95 

5/14/2001 Tower 89.86 - 1.3 - - - 3.62 12.98 

5/14/2001 Tower 99.51 - - - - - 3.45 12.42 

5/14/2001 Tower 99.84 - 1.4 - - - - -

5/14/2001 Tower 109.83 - 1.4 - - - 3.4 12.17 

5/14/2001 Tower 116.48 - - - - - 3.37 12.01 

5/14/2001 Tower 119.81 <0.03 1.4 - - - - -

6/4/2001 Outlet - - 0.9 - 218 6.2 - -

6/11/2001 Inlet - - 1.1 - - - - -

6/11/2001 Outlet - - 0.9 - - - - -

6/11/2001 Tower 1.33 - <0.05 - - - - -

6/11/2001 Tower 9.98 - <0.05 - - - - -

6/11/2001 Tower 19.97 - <0.05 - - - - -

6/11/2001 Tower 29.95 - 0.1 - - - - -

6/11/2001 Tower 39.94 - 0.7 - - - - -

6/11/2001 Tower 49.92 - 0.9 - - - - -

6/11/2001 Tower 59.91 - 0.8 - - - - -

6/11/2001 Tower 69.89 - 0.8 - - - - -

6/11/2001 Tower 79.87 - 1.1 - - - - -

6/11/2001 Tower 89.86 - 1.3 - - - - -

6/11/2001 Tower 99.84 - 1.4 - - - - -

6/11/2001 Tower 109.83 - 1.4 - - - - -

6/11/2001 Tower 119.81 - 1.3 - - - - -

6/12/2001 Tower 0.00 - - - - - 9.83 25.36 

6/12/2001 Tower 3.33 - - - - - 9.7 25.33 

6/12/2001 Tower 6.32 - - - - - 9.61 25.2 

6/12/2001 Tower 10.65 - - - - - 9.55 25.09 

6/12/2001 Tower 13.65 - - - - - 9.58 25.04 

6/12/2001 Tower 16.64 - - - - - 9.27 24.94 

6/12/2001 Tower 21.30 - - - - - 8.92 24.44 

6/12/2001 Tower 23.30 - - - - - 8.6 24.02 

6/12/2001 Tower 26.96 - - - - - 8.4 23.77 

6/12/2001 Tower 30.29 - - - - - 8.3 23.55 

6/12/2001 Tower 33.28 - - - - - 7.75 23.09 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

6/12/2001 Tower 36.94 - - - - - 6.89 22.33 

6/12/2001 Tower 39.94 - - - - - 6.57 21.62 

6/12/2001 Tower 45.93 - - - - - 6.37 21.15 

6/12/2001 Tower 46.59 - - - - - 6.15 21.07 

6/12/2001 Tower 49.92 - - - - - 6.04 20.77 

6/12/2001 Tower 52.92 - - - - - 6 20.73 

6/12/2001 Tower 56.58 - - - - - 5.75 20.35 

6/12/2001 Tower 59.57 - - - - - 5.62 20 

6/12/2001 Tower 62.90 - - - - - 5.26 19.32 

6/12/2001 Tower 66.89 - - - - - 5.05 18.78 

6/12/2001 Tower 69.89 - - - - - 4.38 17.48 

6/12/2001 Tower 72.89 - - - - - 3.78 16.15 

6/12/2001 Tower 75.88 - - - - - 3.32 15.95 

6/12/2001 Tower 79.87 - - - - - 3.13 15.62 

6/12/2001 Tower 82.87 - - - - - 2.95 15.56 

6/12/2001 Tower 86.20 - - - - - 2.5 14.58 

6/12/2001 Tower 89.53 - - - - - 2.16 14.35 

6/12/2001 Tower 92.85 - - - - - 1.92 14.11 

6/21/2001 Tower 0.00 - - - - - 8.6 26.6 

6/21/2001 Tower 3.33 - - - - - 8.8 25.6 

6/21/2001 Tower 6.66 - - - - - 8.6 25.4 

6/21/2001 Tower 9.98 - - - - - 8.6 25.1 

6/21/2001 Tower 13.31 - - - - - 8.7 25.1 

6/21/2001 Tower 16.64 - - - - - 8.6 25 

6/21/2001 Tower 19.97 - - - - - 8.4 25 

6/21/2001 Tower 23.30 - - - - - 8.4 24.9 

6/21/2001 Tower 26.62 - - - - - 8.4 24.9 

6/21/2001 Tower 29.95 - - - - - 8.4 24.8 

6/21/2001 Tower 33.28 - - - - - 7.6 24 

6/21/2001 Tower 36.61 - - - - - 7.4 23.6 

6/21/2001 Tower 39.94 - - - - - 6.9 23.4 

6/21/2001 Tower 43.27 - - - - - 6 22.3 

6/21/2001 Tower 46.59 - - - - - 5.7 22 

6/21/2001 Tower 49.92 - - - - - 5.4 21.7 

6/21/2001 Tower 53.25 - - - - - 4.9 21 

6/21/2001 Tower 56.58 - - - - - 4.7 20.5 

6/21/2001 Tower 59.91 - - - - - 4.6 20.3 

6/21/2001 Tower 63.23 - - - - - 4.5 20.2 

6/21/2001 Tower 66.56 - - - - - 4.5 20.1 

6/21/2001 Tower 69.89 - - - - - 4.2 19.7 

6/21/2001 Tower 73.22 - - - - - 3.9 19 

6/21/2001 Tower 76.55 - - - - - 3.4 17.2 

6/21/2001 Tower 79.87 - - - - - 2.4 16 

6/21/2001 Tower 83.20 - - - - - 2.2 15.5 

6/21/2001 Tower 86.53 - - - - - 1.9 15.2 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

6/21/2001 Tower 89.86 - - - - - 1.7 14.9 

6/21/2001 Tower 93.19 - - - - - 1.6 14.7 

6/21/2001 Tower 96.51 - - - - - 1.4 14.3 

6/21/2001 Tower 99.84 - - - - - 1.3 13.8 

6/21/2001 Tower 103.17 - - - - - 1.3 13.8 

6/21/2001 Tower 106.50 - - - - - 1.2 13.5 

7/2/2001 Outlet - - 0.9 - 221 5.4 - -

7/3/2001 Tower 0.00 - - - - - 8.11 27.71 

7/3/2001 Tower 5.66 - - - - - 8.22 26.48 

7/3/2001 Tower 9.65 - - - - - 7.83 26.13 

7/3/2001 Tower 12.98 - - - - - 7.79 25.99 

7/3/2001 Tower 15.64 - - - - - 7.77 25.96 

7/3/2001 Tower 19.64 - - - - - 7.7 25.79 

7/3/2001 Tower 22.96 - - - - - 7.46 25.57 

7/3/2001 Tower 25.63 - - - - - 7.39 25.5 

7/3/2001 Tower 29.62 - - - - - 7.26 25.23 

7/3/2001 Tower 32.95 - - - - - 7.02 25.16 

7/3/2001 Tower 36.28 - - - - - 6.49 24.75 

7/3/2001 Tower 39.60 - - - - - 6.14 24.38 

7/3/2001 Tower 42.93 - - - - - 5.66 24.01 

7/3/2001 Tower 44.93 - - - - - 5.32 23.54 

7/3/2001 Tower 49.59 - - - - - 4.85 23.03 

7/3/2001 Tower 53.25 - - - - - 4.18 22.39 

7/3/2001 Tower 56.58 - - - - - 3.85 21.48 

7/3/2001 Tower 59.91 - - - - - 3.61 21.03 

7/3/2001 Tower 62.57 - - - - - 3.48 20.63 

7/3/2001 Tower 66.56 - - - - - 3.39 20.46 

7/3/2001 Tower 70.22 - - - - - 3.32 20.34 

7/3/2001 Tower 73.55 - - - - - 3.16 19.98 

7/3/2001 Tower 74.88 - - - - - 2.81 18.91 

7/3/2001 Tower 79.21 - - - - - 2.04 17.76 

7/3/2001 Tower 83.87 - - - - - 1.87 16.92 

7/3/2001 Tower 86.53 - - - - - 1.69 16.8 

7/3/2001 Tower 89.53 - - - - - 1.16 15.72 

7/3/2001 Tower 92.85 - - - - - 1.01 14.74 

7/3/2001 Tower 96.85 - - - - - 0.94 14.17 

7/3/2001 Tower 99.51 - - - - - 0.92 13.86 

7/3/2001 Tower 100.84 - - - - - 0.82 13.56 

7/3/2001 Tower 106.83 - - - - - 0.8 13.25 

7/3/2001 Tower 112.16 - - - - - 0.72 13.02 

7/3/2001 Tower 115.82 - - - - - 0.66 12.98 

7/3/2001 Tower 117.48 - - - - - 0.77 13.01 

7/5/2001 Tower 3.33 - - - - - 7.85 26.89 

7/5/2001 Tower 6.66 - - - - - 7.88 26.87 

7/5/2001 Tower 9.98 - - - - - 7.85 26.82 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

7/5/2001 Tower 13.31 - - - - - 7.51 26.47 

7/5/2001 Tower 16.31 - - - - - 7.47 26.11 

7/5/2001 Tower 19.97 - - - - - 7.45 26.04 

7/5/2001 Tower 22.96 - - - - - 7.24 25.68 

7/5/2001 Tower 26.62 - - - - - 7.03 25.45 

7/5/2001 Tower 29.95 - - - - - 7 25.21 

7/5/2001 Tower 33.28 - - - - - 6.97 25.07 

7/5/2001 Tower 36.61 - - - - - 6.51 24.8 

7/5/2001 Tower 39.94 - - - - - 5.08 24.04 

7/5/2001 Tower 43.27 - - - - - 4.72 23.18 

7/5/2001 Tower 46.59 - - - - - 4.7 23.15 

7/5/2001 Tower 49.92 - - - - - 4.58 23.07 

7/5/2001 Tower 53.25 - - - - - 4.41 22.89 

7/5/2001 Tower 56.58 - - - - - 4.15 22.53 

7/5/2001 Tower 64.90 - - - - - 3.61 21.41 

7/5/2001 Tower 69.89 - - - - - 3.33 21.03 

7/5/2001 Tower 76.55 - - - - - 2.45 18.21 

7/5/2001 Tower 83.20 - - - - - 1.71 17.01 

7/5/2001 Tower 86.53 - - - - - 1.58 16.77 

7/5/2001 Tower 89.86 - - - - - 1.2 16 

7/5/2001 Tower 93.19 - - - - - 0.87 15.09 

7/5/2001 Tower 96.51 - - - - - 0.76 14.41 

7/5/2001 Tower 99.51 - - - - - 0.71 14.24 

7/9/2001 Inlet - - 1.0 - - - - -

7/9/2001 Outlet - - 0.9 - - - - -

7/9/2001 Tower 0.00 - - - - - 7.6 26.87 

7/9/2001 Tower 3.33 - - - - - 7.59 26.67 

7/9/2001 Tower 6.66 - - - - - 7.6 26.3 

7/9/2001 Tower 9.98 - <0.05 - - - 7.63 26.2 

7/9/2001 Tower 13.65 - - - - - 7.58 26.18 

7/9/2001 Tower 16.64 - - - - - 7.56 26.08 

7/9/2001 Tower 19.97 - <0.05 - - - 7.39 25.96 

7/9/2001 Tower 23.30 - - - - - 7.38 25.96 

7/9/2001 Tower 27.29 - - - - - 7.36 25.9 

7/9/2001 Tower 29.95 - <0.05 - - - - -

7/9/2001 Tower 30.95 - - - - - 7.29 25.81 

7/9/2001 Tower 34.94 - - - - - 6.95 25.43 

7/9/2001 Tower 37.61 - - - - - 6.59 25.05 

7/9/2001 Tower 39.94 - 0.2 - - - 6.14 24.91 

7/9/2001 Tower 44.26 - - - - - 5.91 24.7 

7/9/2001 Tower 47.92 - - - - - 4.32 23.14 

7/9/2001 Tower 49.92 - 0.4 - - - - -

7/9/2001 Tower 50.25 - - - - - 4.09 22.96 

7/9/2001 Tower 53.25 - - - - - 3.81 22.74 

7/9/2001 Tower 56.58 - - - - - 3.64 22.5 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

7/9/2001 Tower 59.91 - 0.8 - - - 3.58 22.38 

7/9/2001 Tower 66.56 - - - - - 3.42 22.1 

7/9/2001 Tower 66.89 - - - - - 3.54 22.28 

7/9/2001 Tower 69.89 - 1.0 - - - 2.91 20.8 

7/9/2001 Tower 73.22 - - - - - 2.47 19.53 

7/9/2001 Tower 76.55 - - - - - 1.95 18.08 

7/9/2001 Tower 79.87 - 1.3 - - - - -

7/9/2001 Tower 80.21 - - - - - 1.72 17.72 

7/9/2001 Tower 86.53 - - - - - 1.56 17.47 

7/9/2001 Tower 88.19 - - - - - 1.21 16.8 

7/9/2001 Tower 89.86 - 1.3 - - - - -

7/9/2001 Tower 90.19 - - - - - 0.97 16.4 

7/9/2001 Tower 94.18 - - - - - 0.75 15.56 

7/9/2001 Tower 97.18 - - - - - 0.61 15.15 

7/9/2001 Tower 99.84 - 1.4 - - - - -

7/9/2001 Tower 101.51 - - - - - 0.5 14.41 

7/9/2001 Tower 103.50 - - - - - 0.42 14.04 

7/9/2001 Tower 109.49 - - - - - 0.41 13.25 

7/9/2001 Tower 109.83 - 1.4 - - - - -

7/9/2001 Tower 115.82 - - - - - 0.45 13.07 

7/20/2001 Tower 0.00 - - - - - 7.68 26.36 

7/20/2001 Tower 3.99 - - - - - 7.71 26.03 

7/20/2001 Tower 6.66 - - - - - 7.79 25.97 

7/20/2001 Tower 9.98 - - - - - 7.69 25.82 

7/20/2001 Tower 13.31 - - - - - 7.79 25.64 

7/20/2001 Tower 16.64 - - - - - 7.63 25.58 

7/20/2001 Tower 19.97 - - - - - 7.52 25.55 

7/20/2001 Tower 23.30 - - - - - 7.51 25.5 

7/20/2001 Tower 26.62 - - - - - 7.26 25.43 

7/20/2001 Tower 29.95 - - - - - 7.19 25.42 

7/20/2001 Tower 33.28 - - - - - 7.16 25.42 

7/20/2001 Tower 36.61 - - - - - 7.25 25.38 

7/20/2001 Tower 39.94 - - - - - 6.94 25.26 

7/20/2001 Tower 43.60 - - - - - 6.64 25.04 

7/20/2001 Tower 48.26 - - - - - 6.41 24.99 

7/20/2001 Tower 50.25 - - - - - 6.24 24.89 

7/20/2001 Tower 52.92 - - - - - 6 24.85 

7/20/2001 Tower 56.91 - - - - - 4.39 24.26 

7/20/2001 Tower 60.24 - - - - - 3.08 23.14 

7/20/2001 Tower 66.56 - - - - - 2.49 22.59 

7/20/2001 Tower 69.56 - - - - - 2.43 22.48 

7/20/2001 Tower 73.22 - - - - - 2.26 22.05 

7/20/2001 Tower 76.21 - - - - - 2.12 21.57 

7/20/2001 Tower 79.87 - - - - - 1.47 19.43 

7/20/2001 Tower 83.20 - - - - - 1.02 18.29 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

7/20/2001 Tower 86.86 - - - - - 0.74 17.5 

7/20/2001 Tower 89.86 - - - - - 0.47 16.14 

7/20/2001 Tower 93.19 - - - - - 0.34 15.21 

7/20/2001 Tower 96.51 - - - - - 0.29 14.69 

7/20/2001 Tower 99.84 - - - - - 0.35 14.49 

7/20/2001 Tower 103.17 - - - - - 0.36 14.09 

7/20/2001 Tower 106.50 - - - - - 0.37 13.63 

7/20/2001 Tower 109.49 - - - - - 0.37 13.42 

8/2/2001 Tower 0.33 - - - - - 7.19 26.24 

8/2/2001 Tower 3.33 - - - - - 7.18 26.18 

8/2/2001 Tower 7.65 - - - - - 7.18 26.19 

8/2/2001 Tower 9.98 - - - - - 7.27 25.91 

8/2/2001 Tower 13.31 - - - - - 7.24 25.85 

8/2/2001 Tower 16.64 - - - - - 7.07 25.81 

8/2/2001 Tower 19.97 - - - - - 7 25.78 

8/2/2001 Tower 23.30 - - - - - 7.05 25.77 

8/2/2001 Tower 26.62 - - - - - 6.96 25.75 

8/2/2001 Tower 29.95 - - - - - 6.84 25.66 

8/2/2001 Tower 32.95 - - - - - 6.84 25.64 

8/2/2001 Tower 36.61 - - - - - 6.8 25.6 

8/2/2001 Tower 39.94 - - - - - 6.79 25.59 

8/2/2001 Tower 43.27 - - - - - 6.48 25.52 

8/2/2001 Tower 46.59 - - - - - 6.19 25.38 

8/2/2001 Tower 49.92 - - - - - 6.26 25.36 

8/2/2001 Tower 53.25 - - - - - 6.07 25.29 

8/2/2001 Tower 56.58 - - - - - 5.87 25.25 

8/2/2001 Tower 63.23 - - - - - 4.37 24.83 

8/2/2001 Tower 63.57 - - - - - 5.57 24.89 

8/2/2001 Tower 66.56 - - - - - 3.24 24.22 

8/2/2001 Tower 69.89 - - - - - 2.33 23.24 

8/2/2001 Tower 73.22 - - - - - 1.99 22.93 

8/2/2001 Tower 76.55 - - - - - 1.83 22.83 

8/2/2001 Tower 79.87 - - - - - 1.62 22.57 

8/2/2001 Tower 83.20 - - - - - 1.33 21.82 

8/2/2001 Tower 86.86 - - - - - 0.49 18.95 

8/2/2001 Tower 89.86 - - - - - 0.37 16.58 

8/2/2001 Tower 93.19 - - - - - 0.36 15.21 

8/2/2001 Tower 96.51 - - - - - 0.35 14.81 

8/2/2001 Tower 100.18 - - - - - 0.34 14.32 

8/2/2001 Tower 102.84 - - - - - 0.36 14.03 

8/6/2001 Outlet - <0.03 0.6 - 230 6.0 - -

8/7/2001 Tower 0.00 - - - - - 7.32 26.95 

8/7/2001 Tower 3.33 - - - - - 7.24 26.62 

8/7/2001 Tower 6.66 - - - - - 7.31 26.57 

8/7/2001 Tower 9.65 - - - - - 7.26 26.44 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

8/7/2001 Tower 9.98 - - - - - 7.15 26.44 

8/7/2001 Tower 13.31 - - - - - 6.99 26.27 

8/7/2001 Tower 16.64 - - - - - 6.88 26.16 

8/7/2001 Tower 19.64 - - - - - 6.72 26.09 

8/7/2001 Tower 23.30 - - - - - 6.87 26.07 

8/7/2001 Tower 26.96 - - - - - 6.85 26.05 

8/7/2001 Tower 29.95 - - - - - 6.89 26.04 

8/7/2001 Tower 33.28 - - - - - 6.88 26.01 

8/7/2001 Tower 36.61 - - - - - 6.8 25.94 

8/7/2001 Tower 39.94 - - - - - 6.41 25.78 

8/7/2001 Tower 43.27 - - - - - 6.36 25.71 

8/7/2001 Tower 46.59 - - - - - 6.21 25.63 

8/7/2001 Tower 49.92 - - - - - 6.17 25.61 

8/7/2001 Tower 52.92 - - - - - 6.05 25.56 

8/7/2001 Tower 56.58 - - - - - 5.68 25.36 

8/7/2001 Tower 60.24 - - - - - 5.07 25.23 

8/7/2001 Tower 63.23 - - - - - 4.28 25.06 

8/7/2001 Tower 66.89 - - - - - 3.15 24.33 

8/7/2001 Tower 69.89 - - - - - 2.39 23.79 

8/7/2001 Tower 73.22 - - - - - 2.26 23.73 

8/7/2001 Tower 76.55 - - - - - 1.98 23.4 

8/7/2001 Tower 79.87 - - - - - 1.69 23.08 

8/7/2001 Tower 83.20 - - - - - 0.54 20.78 

8/7/2001 Tower 86.53 - - - - - 0.29 19.4 

8/7/2001 Tower 89.86 - - - - - 0.26 16.38 

8/7/2001 Tower 94.85 - - - - - 0.34 15.57 

8/7/2001 Tower 96.51 - - - - - 0.33 14.9 

8/7/2001 Tower 99.84 - - - - - 0.35 14.25 

8/13/2001 Inlet - <0.03 0.8 - - - - -

8/13/2001 Outlet - <0.03 0.5 - - - - -

8/13/2001 Tower 0.33 - - - - - 8.16 26.72 

8/13/2001 Tower 1.33 <0.03 0.3 - - - - -

8/13/2001 Tower 5.99 - - - - - 8.18 26.73 

8/13/2001 Tower 6.66 - - - - - 8.15 26.71 

8/13/2001 Tower 9.65 - - - - - 8 26.5 

8/13/2001 Tower 12.31 - - - - - 8.12 26.47 

8/13/2001 Tower 13.65 - - - - - 8.1 26.44 

8/13/2001 Tower 16.64 - - - - - 7.99 26.38 

8/13/2001 Tower 19.97 - 0.3 - - - 8 26.37 

8/13/2001 Tower 23.30 - - - - - 8.02 26.36 

8/13/2001 Tower 26.29 - - - - - 8.04 26.35 

8/13/2001 Tower 30.29 - - - - - 8 26.33 

8/13/2001 Tower 33.28 - - - - - 7.82 26.27 

8/13/2001 Tower 38.61 - - - - - 7.74 26.23 

8/13/2001 Tower 39.94 <0.03 0.3 - - - - -
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

8/13/2001 Tower 42.60 - - - - - 7.58 26.2 

8/13/2001 Tower 43.27 - - - - - 7.49 26.18 

8/13/2001 Tower 46.93 - - - - - 7.13 26.04 

8/13/2001 Tower 50.25 - - - - - 6.56 25.76 

8/13/2001 Tower 55.58 - - - - - 6.21 25.61 

8/13/2001 Tower 56.91 - - - - - 5.41 25.43 

8/13/2001 Tower 59.91 - 0.4 - - - - -

8/13/2001 Tower 60.24 - - - - - 5 25.19 

8/13/2001 Tower 63.57 - - - - - 4.56 25.12 

8/13/2001 Tower 66.89 - - - - - 3.51 24.66 

8/13/2001 Tower 69.89 - - - - - 2.89 24.27 

8/13/2001 Tower 73.55 - - - - - 2.52 24.03 

8/13/2001 Tower 76.21 - - - - - 2.24 23.81 

8/13/2001 Tower 79.87 <0.03 0.9 - - - 2 22.88 

8/13/2001 Tower 83.20 - - - - - 0.86 21.87 

8/13/2001 Tower 87.86 - - - - - 0.35 17.98 

8/13/2001 Tower 90.19 - - - - - 0.31 15.93 

8/13/2001 Tower 93.52 - - - - - 0.31 14.66 

8/13/2001 Tower 96.85 - - - - - 0.34 14.26 

8/13/2001 Tower 99.84 - 0.9 - - - 0.39 13.77 

8/13/2001 Tower 101.17 - - - - - 0.49 13.57 

9/4/2001 Outlet - - 0.3 - 227 5.0 - -

9/20/2001 Tower 1.00 - - - - - 7.55 25.31 

9/20/2001 Tower 3.66 - - - - - 7.58 25.33 

9/20/2001 Tower 8.32 - - - - - 7.52 25.34 

9/20/2001 Tower 9.98 - - - - - 7.5 25.33 

9/20/2001 Tower 13.31 - - - - - 7.51 25.33 

9/20/2001 Tower 16.31 - - - - - 7.54 25.33 

9/20/2001 Tower 20.30 - - - - - 7.48 25.33 

9/20/2001 Tower 23.30 - - - - - 7.53 25.33 

9/20/2001 Tower 26.96 - - - - - 7.37 25.33 

9/20/2001 Tower 29.95 - - - - - 7.5 25.32 

9/20/2001 Tower 32.95 - - - - - 7.45 25.32 

9/20/2001 Tower 36.94 - - - - - 7.39 25.32 

9/20/2001 Tower 39.94 - - - - - 7.36 25.31 

9/20/2001 Tower 42.93 - - - - - 7.38 25.32 

9/20/2001 Tower 46.59 - - - - - 7.37 25.31 

9/20/2001 Tower 49.92 - - - - - 7.32 25.31 

9/20/2001 Tower 53.25 - - - - - 7.33 25.31 

9/20/2001 Tower 56.58 - - - - - 7.33 25.3 

9/20/2001 Tower 59.91 - - - - - 7.28 25.3 

9/20/2001 Tower 63.23 - - - - - 7.34 25.3 

9/20/2001 Tower 66.56 - - - - - 7.27 25.29 

9/20/2001 Tower 69.89 - - - - - 7.29 25.28 

9/20/2001 Tower 72.89 - - - - - 7.28 25.27 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

9/20/2001 Tower 76.21 - - - - - 7.36 25.27 

9/20/2001 Tower 79.87 - - - - - 7.18 25.25 

9/20/2001 Tower 83.20 - - - - - 3.79 23.66 

9/20/2001 Tower 86.53 - - - - - 0.65 19.46 

9/20/2001 Tower 89.86 - - - - - 0.48 17.51 

9/20/2001 Tower 92.85 - - - - - 0.39 15.79 

9/20/2001 Tower 96.51 - - - - - 0.45 14.5 

9/20/2001 Tower 99.51 - - - - - 0.43 13.89 

9/20/2001 Tower 100.51 - - - - - 0.46 13.83 

9/20/2001 Tower 101.17 - - - - - 0.47 13.83 

10/1/2001 Outlet - - 0.3 - 224 6.0 - -

10/8/2001 Inlet - - 0.8 - - - - -

10/8/2001 Outlet - - 0.3 - - - - -

10/8/2001 Tower 0.00 - - - - - 7.33 24.42 

10/8/2001 Tower 1.33 - 0.3 - - - - -

10/8/2001 Tower 3.33 - - - - - 7.42 24.44 

10/8/2001 Tower 9.98 - - - - - 7.31 24.43 

10/8/2001 Tower 10.32 - - - - - 7.37 24.43 

10/8/2001 Tower 13.31 - - - - - 7.33 24.43 

10/8/2001 Tower 16.64 - - - - - 7.37 24.43 

10/8/2001 Tower 19.97 - 0.3 - - - - -

10/8/2001 Tower 20.30 - - - - - 7.34 24.43 

10/8/2001 Tower 23.30 - - - - - 7.41 24.43 

10/8/2001 Tower 26.96 - - - - - 7.34 24.43 

10/8/2001 Tower 29.95 - - - - - 7.31 24.43 

10/8/2001 Tower 36.28 - - - - - 7.22 24.43 

10/8/2001 Tower 36.94 - - - - - 7.3 24.43 

10/8/2001 Tower 39.94 - 0.3 - - - 7.31 24.43 

10/8/2001 Tower 43.27 - - - - - 7.32 24.43 

10/8/2001 Tower 46.59 - - - - - 7.11 24.43 

10/8/2001 Tower 49.92 - - - - - 7.22 24.43 

10/8/2001 Tower 50.25 - - - - - 7.23 24.43 

10/8/2001 Tower 56.58 - - - - - 7.2 24.43 

10/8/2001 Tower 59.91 - 0.3 - - - 7.17 24.43 

10/8/2001 Tower 63.23 - - - - - 7.25 24.43 

10/8/2001 Tower 66.56 - - - - - 7.21 24.43 

10/8/2001 Tower 70.22 - - - - - 7.19 24.42 

10/8/2001 Tower 73.55 - - - - - 7.17 24.41 

10/8/2001 Tower 76.55 - - - - - 7.23 24.41 

10/8/2001 Tower 79.87 - 0.3 - - - 7.21 24.42 

10/8/2001 Tower 83.53 - - - - - 7.1 24.42 

10/8/2001 Tower 86.53 - - - - - 7.14 24.42 

10/8/2001 Tower 89.86 - - - - - 0.53 18.34 

10/8/2001 Tower 93.52 - - - - - 0.49 15.45 

10/8/2001 Tower 97.18 - - - - - 0.45 14.7 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

10/8/2001 Tower 99.84 - <0.05 - - - - -

10/8/2001 Tower 100.18 - - - - - 0.45 14.16 

11/5/2001 Outlet - <0.03 0.5 - 226 5.0 - -

11/7/2001 Outlet - - - - 226 - - -

11/13/2001 Inlet - <0.03 0.7 - - - - -

11/13/2001 Outlet - <0.03 0.5 - - - - -

11/13/2001 Tower 0.00 - - - - - 7.75 20.75 

11/13/2001 Tower 1.33 <0.03 0.5 - - - - -

11/13/2001 Tower 3.66 - - - - - 7.76 20.71 

11/13/2001 Tower 6.99 - - - - - 7.76 20.66 

11/13/2001 Tower 9.98 - - - - - 7.68 20.62 

11/13/2001 Tower 13.98 - - - - - 7.68 20.6 

11/13/2001 Tower 17.97 - - - - - 7.55 20.59 

11/13/2001 Tower 19.97 - 0.5 - - - - -

11/13/2001 Tower 20.30 - - - - - 7.56 20.58 

11/13/2001 Tower 23.30 - - - - - 7.55 20.58 

11/13/2001 Tower 26.96 - - - - - 7.55 20.57 

11/13/2001 Tower 31.95 - - - - - 7.54 20.56 

11/13/2001 Tower 34.94 - - - - - 7.53 20.56 

11/13/2001 Tower 36.61 - - - - - 7.57 20.55 

11/13/2001 Tower 39.94 <0.03 0.5 - - - 7.52 20.55 

11/13/2001 Tower 44.60 - - - - - 7.49 20.55 

11/13/2001 Tower 46.59 - - - - - 7.51 20.55 

11/13/2001 Tower 50.25 - - - - - 7.52 20.55 

11/13/2001 Tower 53.25 - - - - - 7.5 20.55 

11/13/2001 Tower 56.58 - - - - - 7.45 20.55 

11/13/2001 Tower 59.91 - 0.5 - - - - -

11/13/2001 Tower 60.24 - - - - - 7.47 20.55 

11/13/2001 Tower 63.23 - - - - - 7.46 20.55 

11/13/2001 Tower 66.56 - - - - - 7.5 20.54 

11/13/2001 Tower 69.89 - - - - - 7.51 20.55 

11/13/2001 Tower 73.22 - - - - - 7.51 20.55 

11/13/2001 Tower 76.55 - - - - - 7.4 20.54 

11/13/2001 Tower 79.87 <0.03 0.5 - - - 7.44 20.52 

11/13/2001 Tower 83.53 - - - - - 7.31 20.44 

11/13/2001 Tower 86.53 - - - - - 4.48 19.18 

11/13/2001 Tower 90.19 - - - - - 2.63 15.6 

11/13/2001 Tower 93.52 - - - - - 1.45 14.15 

12/3/2001 Outlet - - 0.6 - 226 5.1 - -

12/10/2001 Tower 1.33 - 0.5 - - - - -

12/10/2001 Tower 2.66 - - - - - 7.62 15.8 

12/10/2001 Tower 7.32 - - - - - 7.64 15.67 

12/10/2001 Tower 9.65 - - - - - 7.6 15.62 

12/10/2001 Tower 12.98 - - - - - 7.56 15.6 

12/10/2001 Tower 16.64 - - - - - 7.53 15.59 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

12/10/2001 Tower 19.97 - 0.5 - - - 7.53 15.59 

12/10/2001 Tower 23.30 - - - - - 7.54 15.58 

12/10/2001 Tower 29.95 - - - - - 7.52 15.58 

12/10/2001 Tower 30.62 - - - - - 7.55 15.58 

12/10/2001 Tower 33.61 - - - - - 7.52 15.57 

12/10/2001 Tower 36.94 - - - - - 7.55 15.57 

12/10/2001 Tower 39.94 - 0.5 - - - 7.55 15.57 

12/10/2001 Tower 43.27 - - - - - 7.56 15.57 

12/10/2001 Tower 46.93 - - - - - 7.58 15.56 

12/10/2001 Tower 49.92 - - - - - 7.6 15.56 

12/10/2001 Tower 53.58 - - - - - 7.58 15.56 

12/10/2001 Tower 57.24 - - - - - 7.57 15.56 

12/10/2001 Tower 59.91 - 0.5 - - - - -

12/10/2001 Tower 60.57 - - - - - 7.57 15.55 

12/10/2001 Tower 63.57 - - - - - 7.53 15.55 

12/10/2001 Tower 68.56 - - - - - 7.57 15.54 

12/10/2001 Tower 70.56 - - - - - 7.57 15.53 

12/10/2001 Tower 73.88 - - - - - 7.53 15.51 

12/10/2001 Tower 76.88 - - - - - 7.49 15.49 

12/10/2001 Tower 79.87 - 0.5 - - - - -

12/10/2001 Tower 80.54 - - - - - 7.48 15.49 

12/10/2001 Tower 84.20 - - - - - 7.41 15.44 

12/10/2001 Tower 87.20 - - - - - 7.26 15.27 

12/10/2001 Tower 90.19 - - - - - 7.2 15.2 

12/10/2001 Tower 93.85 - - - - - 7.06 15.11 

12/10/2001 Tower 97.18 - - - - - 6.84 15.07 

12/10/2001 Tower 99.84 - 0.5 - - - - -

12/10/2001 Tower 100.18 - - - - - 6.66 15.05 

12/10/2001 Tower 103.50 - - - - - 6.43 15.03 

12/10/2001 Tower 106.83 - - - - - 6.12 14.98 

1/7/2002 Outlet - - 0.6 - 228 6.5 - -

1/14/2002 Inlet - - 1.0 - - - - -

1/14/2002 Outlet - - 0.5 - - - - -

1/14/2002 Tower 1.33 - 0.4 - - - - -

1/14/2002 Tower 19.97 - 0.4 - - - - -

1/14/2002 Tower 39.94 - 0.5 - - - - -

1/14/2002 Tower 59.91 - 0.6 - - - - -

1/14/2002 Tower 79.87 - 0.6 - - - - -

1/14/2002 Tower 99.84 - 0.6 - - - - -

2/4/2002 Outlet - 0.040 0.6 - 230 5.2 - -

2/11/2002 Inlet - <0.03 1.1 - - - - -

2/11/2002 Outlet - <0.03 0.6 - - - - -

2/11/2002 Tower 0.00 - - - - - 9.8 11.7 

2/11/2002 Tower 1.33 <0.03 0.5 - - - - -

2/11/2002 Tower 3.33 - - - - - 9.9 11.4 

28-Oct-09 D-139 GEOSCIENCE Support Services, Inc. 



    

    

     

 

 

    

 

  

  

  

  

City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

2/11/2002 Tower 6.66 - - - - - 9.8 11.2 

2/11/2002 Tower 9.98 - - - - - 9.7 11.1 

2/11/2002 Tower 13.31 - - - - - 9.6 11.1 

2/11/2002 Tower 16.64 - - - - - 9.6 11.1 

2/11/2002 Tower 19.97 - 0.6 - - - 9.6 11.1 

2/11/2002 Tower 23.30 - - - - - 9.5 11.1 

2/11/2002 Tower 26.62 - - - - - 9.5 11.1 

2/11/2002 Tower 29.95 - - - - - 9.4 11.1 

2/11/2002 Tower 33.28 - - - - - 9.4 11.1 

2/11/2002 Tower 36.61 - - - - - 9.4 11.1 

2/11/2002 Tower 39.94 <0.03 0.5 - - - 9.4 11.1 

2/11/2002 Tower 43.27 - - - - - 9.4 11.1 

2/11/2002 Tower 46.59 - - - - - 9.4 11.1 

2/11/2002 Tower 49.92 - - - - - 9.4 11.1 

2/11/2002 Tower 53.25 - - - - - 9.4 11.1 

2/11/2002 Tower 56.58 - - - - - 9.4 11.1 

2/11/2002 Tower 59.91 - 0.6 - - - 9.4 11 

2/11/2002 Tower 63.23 - - - - - 9.3 11 

2/11/2002 Tower 66.56 - - - - - 9.3 11 

2/11/2002 Tower 69.89 - - - - - 9.3 11 

2/11/2002 Tower 73.22 - - - - - 9.3 11 

2/11/2002 Tower 76.55 - - - - - 9.3 11 

2/11/2002 Tower 79.87 <0.03 0.6 - - - 9.2 11 

2/11/2002 Tower 83.20 - - - - - 9.2 11 

2/11/2002 Tower 86.53 - - - - - 9.2 11 

2/11/2002 Tower 89.86 - - - - - 9.2 11 

2/11/2002 Tower 93.19 - - - - - 9.2 11 

2/11/2002 Tower 96.51 - - - - - 9.2 11 

2/11/2002 Tower 99.84 - 0.6 - - - 9.2 11 

2/11/2002 Tower 103.17 - - - - - 9.2 11 

3/4/2002 Outlet - - 0.7 - 230 3.8 - -

3/11/2002 Inlet - - 1.3 - - - - -

3/11/2002 Outlet - - 0.7 - - - - -

3/11/2002 Tower 1.33 - 0.6 - - - - -

3/11/2002 Tower 19.97 - 0.6 - - - - -

3/11/2002 Tower 39.94 - 0.6 - - - - -

3/11/2002 Tower 59.91 - 0.7 - - - - -

3/11/2002 Tower 79.87 - 0.7 - - - - -

3/11/2002 Tower 99.84 - 0.7 - - - - -

4/2/2002 Outlet - - 0.8 0.015 230 3.4 - -

4/8/2002 Inlet - - 1.4 - - - - -

4/8/2002 Outlet - - 0.8 - - - - -

4/8/2002 Tower 0.00 - - - - - 9.77 16.11 

4/8/2002 Tower 1.33 - 0.8 - - - - -

4/8/2002 Tower 3.33 - - - - - 9.79 16.08 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

4/8/2002 Tower 6.66 - - - - - 9.71 15.84 

4/8/2002 Tower 9.98 - - - - - 9.54 15.78 

4/8/2002 Tower 13.65 - - - - - 9.58 15.77 

4/8/2002 Tower 16.97 - - - - - 9.53 15.75 

4/8/2002 Tower 19.97 - 0.8 - - - 9.41 15.74 

4/8/2002 Tower 23.63 - - - - - 9.39 15.72 

4/8/2002 Tower 26.29 - - - - - 9.48 15.37 

4/8/2002 Tower 29.95 - - - - - 9.73 14.36 

4/8/2002 Tower 33.28 - - - - - 9.67 14.19 

4/8/2002 Tower 36.61 - - - - - 9.39 13.8 

4/8/2002 Tower 39.94 - 0.7 - - - - -

4/8/2002 Tower 40.27 - - - - - 9 13.47 

4/8/2002 Tower 43.60 - - - - - 8.78 13.12 

4/8/2002 Tower 46.93 - - - - - 8.55 13.07 

4/8/2002 Tower 49.92 - - - - - 8.22 12.88 

4/8/2002 Tower 52.92 - - - - - 8.16 12.78 

4/8/2002 Tower 56.24 - - - - - 7.93 12.7 

4/8/2002 Tower 59.91 - 0.7 - - - 7.77 12.63 

4/8/2002 Tower 63.57 - - - - - 7.73 12.62 

4/8/2002 Tower 66.89 - - - - - 7.41 12.5 

4/8/2002 Tower 69.89 - - - - - 7.12 12.48 

4/8/2002 Tower 73.55 - - - - - 7.03 12.45 

4/8/2002 Tower 76.88 - - - - - 6.92 12.43 

4/8/2002 Tower 79.87 - 0.7 - - - - -

4/8/2002 Tower 80.54 - - - - - 6.84 12.43 

4/8/2002 Tower 83.53 - - - - - 6.81 12.41 

4/8/2002 Tower 86.53 - - - - - 6.79 12.4 

4/8/2002 Tower 89.86 - - - - - 6.75 12.4 

4/8/2002 Tower 93.52 - - - - - 6.84 12.4 

4/8/2002 Tower 98.18 - - - - - 6.84 12.4 

4/8/2002 Tower 99.84 - 0.7 - - - - -

5/6/2002 Outlet - <0.03 0.8 - 232 5.8 - -

5/13/2002 Inlet - <0.03 1.2 - - - - -

5/13/2002 Outlet - <0.03 0.8 - - - - -

5/13/2002 Tower 1.33 <0.03 0.8 - - - - -

5/13/2002 Tower 19.97 - 0.7 - - - - -

5/13/2002 Tower 39.94 <0.03 0.7 - - - - -

5/13/2002 Tower 59.91 - 0.8 - - - - -

5/13/2002 Tower 79.87 <0.03 0.9 - - - - -

5/13/2002 Tower 99.84 - 0.9 - - - - -

6/3/2002 Outlet - - 0.8 - 231 5.6 - -

6/10/2002 Inlet - - 1.1 - - - - -

6/10/2002 Outlet - - 0.8 - - - - -

6/10/2002 Tower 0.33 - - - - - 9.31 23.53 

6/10/2002 Tower 1.33 - 0.6 - - - - -
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

6/10/2002 Tower 2.33 - - - - - 9.43 23.2 

6/10/2002 Tower 6.66 - - - - - 9.31 23 

6/10/2002 Tower 10.32 - - - - - 9.35 22.91 

6/10/2002 Tower 13.65 - - - - - 9.28 22.84 

6/10/2002 Tower 16.64 - - - - - 9.41 22.84 

6/10/2002 Tower 19.64 - - - - - 9.22 22.76 

6/10/2002 Tower 19.97 - 0.6 - - - - -

6/10/2002 Tower 23.63 - - - - - 9.1 22.31 

6/10/2002 Tower 27.29 - - - - - 9 21.98 

6/10/2002 Tower 30.95 - - - - - 8.91 21.32 

6/10/2002 Tower 33.61 - - - - - 8.99 21.21 

6/10/2002 Tower 36.61 - - - - - 8.95 21.12 

6/10/2002 Tower 39.94 - 0.7 - - - - -

6/10/2002 Tower 41.27 - - - - - 8.88 20.45 

6/10/2002 Tower 43.60 - - - - - 8.86 20.31 

6/10/2002 Tower 46.59 - - - - - 8.78 20.13 

6/10/2002 Tower 49.92 - - - - - 8.34 19.41 

6/10/2002 Tower 52.92 - - - - - 8.34 19.25 

6/10/2002 Tower 56.58 - - - - - 8.26 18.93 

6/10/2002 Tower 59.91 - 0.7 - - - 7.9 18.46 

6/10/2002 Tower 63.23 - - - - - 7.82 18.19 

6/10/2002 Tower 67.23 - - - - - 7.43 17.41 

6/10/2002 Tower 69.89 - - - - - 6.61 16.83 

6/10/2002 Tower 72.89 - - - - - 4.8 14.25 

6/10/2002 Tower 76.21 - - - - - 3.88 13.98 

6/10/2002 Tower 79.54 - - - - - 3.58 13.87 

6/10/2002 Tower 79.87 - 1.0 - - - - -

6/10/2002 Tower 82.87 - - - - - 3.55 13.7 

6/10/2002 Tower 86.20 - - - - - 3.33 13.61 

6/10/2002 Tower 89.86 - - - - - 3.2 13.59 

6/10/2002 Tower 93.19 - - - - - 3.04 13.57 

6/10/2002 Tower 96.51 - - - - - 2.89 13.51 

6/10/2002 Tower 99.51 - - - - - 2.81 13.49 

6/10/2002 Tower 99.84 - 0.6 - - - - -

6/10/2002 Tower 102.84 - - - - - 2.65 13.48 

6/10/2002 Tower 106.17 - - - - - 2.19 13.48 

6/10/2002 Tower 106.50 - - - - - 2.32 13.48 

6/11/2002 Tower 0.33 - - - - - 9.31 23.53 

6/11/2002 Tower 2.33 - - - - - 9.43 23.2 

6/11/2002 Tower 6.66 - - - - - 9.31 23 

6/11/2002 Tower 10.32 - - - - - 9.35 22.91 

6/11/2002 Tower 13.65 - - - - - 9.28 22.84 

6/11/2002 Tower 16.64 - - - - - 9.41 22.84 

6/11/2002 Tower 19.64 - - - - - 9.22 22.76 

6/11/2002 Tower 23.63 - - - - - 9.1 22.31 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

6/11/2002 Tower 27.29 - - - - - 9 21.98 

6/11/2002 Tower 30.95 - - - - - 8.91 21.32 

6/11/2002 Tower 33.61 - - - - - 8.99 21.21 

6/11/2002 Tower 36.61 - - - - - 8.95 21.12 

6/11/2002 Tower 41.27 - - - - - 8.88 20.45 

6/11/2002 Tower 43.60 - - - - - 8.86 20.31 

6/11/2002 Tower 46.59 - - - - - 8.78 20.13 

6/11/2002 Tower 49.92 - - - - - 8.34 19.41 

6/11/2002 Tower 52.92 - - - - - 8.34 19.25 

6/11/2002 Tower 56.58 - - - - - 8.26 18.93 

6/11/2002 Tower 59.91 - - - - - 7.9 18.46 

6/11/2002 Tower 63.23 - - - - - 7.82 18.19 

6/11/2002 Tower 67.23 - - - - - 7.43 17.41 

6/11/2002 Tower 69.89 - - - - - 6.61 16.83 

6/11/2002 Tower 72.89 - - - - - 4.8 14.25 

6/11/2002 Tower 76.21 - - - - - 3.88 13.98 

6/11/2002 Tower 79.54 - - - - - 3.58 13.87 

6/11/2002 Tower 82.87 - - - - - 3.55 13.7 

6/11/2002 Tower 86.20 - - - - - 3.33 13.61 

6/11/2002 Tower 89.86 - - - - - 3.2 13.59 

6/11/2002 Tower 93.19 - - - - - 3.04 13.57 

6/11/2002 Tower 96.51 - - - - - 2.89 13.51 

6/11/2002 Tower 99.51 - - - - - 2.81 13.49 

6/11/2002 Tower 102.84 - - - - - 2.65 13.48 

6/11/2002 Tower 106.17 - - - - - 2.19 13.48 

6/11/2002 Tower 106.50 - - - - - 2.32 13.48 

7/1/2002 Outlet - - 0.6 - 234 5.0 - -

7/8/2002 Inlet - - 0.9 - - - - -

7/8/2002 Outlet - - 0.4 - - - - -

7/8/2002 Tower 0.00 - - - - - 9.16 26.28 

7/8/2002 Tower 1.33 - 0.1 - - - - -

7/8/2002 Tower 3.33 - - - - - 9.23 26.08 

7/8/2002 Tower 6.66 - - - - - 9.25 25.67 

7/8/2002 Tower 9.98 - - - - - 9.31 25.49 

7/8/2002 Tower 13.31 - - - - - 9.35 25.27 

7/8/2002 Tower 16.64 - - - - - 9.44 25.17 

7/8/2002 Tower 19.97 - 0.1 - - - 9.42 25.03 

7/8/2002 Tower 23.30 - - - - - 9.42 24.98 

7/8/2002 Tower 26.62 - - - - - 9.28 24.72 

7/8/2002 Tower 29.95 - - - - - 9.16 24.38 

7/8/2002 Tower 33.28 - - - - - 9.17 24.24 

7/8/2002 Tower 36.61 - - - - - 9.2 23.9 

7/8/2002 Tower 39.94 - 0.1 - - - 9.06 23.83 

7/8/2002 Tower 43.27 - - - - - 8.87 23.42 

7/8/2002 Tower 46.59 - - - - - 8.35 22.94 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

7/8/2002 Tower 49.92 - - - - - 7.78 22.58 

7/8/2002 Tower 53.25 - - - - - 7.59 22.34 

7/8/2002 Tower 56.58 - - - - - 6.77 21.96 

7/8/2002 Tower 59.91 - 0.3 - - - 6.83 21.85 

7/8/2002 Tower 63.23 - - - - - 6.57 21.78 

7/8/2002 Tower 66.56 - - - - - 6.59 21.76 

7/8/2002 Tower 69.89 - - - - - 6.08 21.2 

7/8/2002 Tower 73.22 - - - - - 4.4 18.3 

7/8/2002 Tower 76.55 - - - - - 2.23 17.16 

7/8/2002 Tower 79.87 - 1.1 - - - 1.24 15.13 

7/8/2002 Tower 83.20 - - - - - 0.82 14.61 

7/8/2002 Tower 86.53 - - - - - 0.72 14.42 

7/8/2002 Tower 89.86 - - - - - 0.38 14.01 

7/8/2002 Tower 99.84 - 1.3 - - - - -

8/5/2002 Outlet - <0.03 0.5 - 232 4.2 - -

8/12/2002 Inlet - - 0.9 - - - - -

8/12/2002 Outlet - - 0.5 - - - - -

8/12/2002 Tower 0.67 - - - - - 7.95 26.53 

8/12/2002 Tower 1.33 - 0.4 - - - - -

8/12/2002 Tower 3.66 - - - - - 8.03 26.46 

8/12/2002 Tower 6.66 - - - - - 7.73 26.27 

8/12/2002 Tower 9.32 - - - - - 7.71 26.17 

8/12/2002 Tower 12.98 - - - - - 7.67 26.13 

8/12/2002 Tower 15.97 - - - - - 7.77 26.11 

8/12/2002 Tower 19.64 - - - - - 7.69 26.03 

8/12/2002 Tower 19.97 - 0.4 - - - - -

8/12/2002 Tower 23.30 - - - - - 7.73 26.01 

8/12/2002 Tower 26.62 - - - - - 7.72 25.99 

8/12/2002 Tower 29.95 - - - - - 7.64 25.99 

8/12/2002 Tower 32.95 - - - - - 7.54 25.97 

8/12/2002 Tower 36.28 - - - - - 7.47 25.95 

8/12/2002 Tower 39.94 - 0.4 - - - - -

8/12/2002 Tower 40.27 - - - - - 7.61 25.92 

8/12/2002 Tower 43.60 - - - - - 7.48 25.89 

8/12/2002 Tower 46.26 - - - - - 7.54 25.88 

8/12/2002 Tower 49.92 - - - - - 7.61 25.83 

8/12/2002 Tower 53.25 - - - - - 7.4 25.77 

8/12/2002 Tower 56.58 - - - - - 7.22 25.68 

8/12/2002 Tower 59.57 - - - - - 7.13 25.56 

8/12/2002 Tower 59.91 - 0.4 - - - - -

8/12/2002 Tower 63.23 - - - - - 5.77 24.92 

8/12/2002 Tower 66.89 - - - - - 5.17 24.59 

8/12/2002 Tower 70.89 - - - - - 2.08 20.49 

8/12/2002 Tower 73.88 - - - - - 0.61 17.57 

8/12/2002 Tower 76.88 - - - - - 0.34 15.61 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

8/12/2002 Tower 79.87 - 0.8 - - - - -

8/12/2002 Tower 80.21 - - - - - 0.38 14.43 

8/12/2002 Tower 83.53 - - - - - 0.33 14.09 

8/12/2002 Tower 86.86 - - - - - 0.18 13.97 

8/12/2002 Tower 89.86 - - - - - 0.17 13.96 

9/3/2002 Outlet - - 0.5 - 233 5.8 - -

9/9/2002 Inlet - 0.100 1.0 - - - - -

9/9/2002 Outlet - 0.040 0.6 - - - - -

9/9/2002 Tower 0.33 - - - - - 7.14 25.79 

9/9/2002 Tower 1.33 <0.03 0.5 - - - - -

9/9/2002 Tower 3.33 - - - - - 7.26 25.52 

9/9/2002 Tower 6.66 - - - - - 7.35 25.38 

9/9/2002 Tower 9.98 - - - - - 7.19 25.3 

9/9/2002 Tower 13.31 - - - - - 7.18 25.26 

9/9/2002 Tower 16.97 - - - - - 7.12 25.22 

9/9/2002 Tower 19.97 - 0.5 - - - 7.06 25.2 

9/9/2002 Tower 23.30 - - - - - 7.19 25.19 

9/9/2002 Tower 26.96 - - - - - 7.15 25.18 

9/9/2002 Tower 30.29 - - - - - 7.09 25.17 

9/9/2002 Tower 33.28 - - - - - 7.19 25.17 

9/9/2002 Tower 38.27 - - - - - 7.05 25.16 

9/9/2002 Tower 39.94 <0.03 0.5 - - - - -

9/9/2002 Tower 42.60 - - - - - 7.07 25.16 

9/9/2002 Tower 43.27 - - - - - 7.03 25.16 

9/9/2002 Tower 46.93 - - - - - 7.11 25.15 

9/9/2002 Tower 49.92 - - - - - 7.13 25.15 

9/9/2002 Tower 53.25 - - - - - 7.09 25.14 

9/9/2002 Tower 56.24 - - - - - 7.14 25.14 

9/9/2002 Tower 59.91 - 0.5 - - - - -

9/9/2002 Tower 60.24 - - - - - 7.06 25.14 

9/9/2002 Tower 63.23 - - - - - 7.1 25.14 

9/9/2002 Tower 66.56 - - - - - 7.1 25.14 

9/9/2002 Tower 70.56 - - - - - 7.09 25.13 

9/9/2002 Tower 74.22 - - - - - 6.98 25.11 

9/9/2002 Tower 76.55 - - - - - 1.48 23.08 

9/9/2002 Tower 79.87 <0.03 0.5 - - - 0.25 17.77 

9/9/2002 Tower 83.20 - - - - - 0.17 15.6 

9/9/2002 Tower 86.53 - - - - - 0.18 14.65 

9/9/2002 Tower 88.86 - - - - - 0.1 14.42 

9/9/2002 Tower 99.84 - <0.05 - - - - -

10/7/2002 Outlet - - 0.6 - 232 4.8 - -

10/14/2002 Inlet - - 3.2 - - - - -

10/14/2002 Outlet - - 0.6 - - - - -

10/14/2002 Tower 0.67 - - - - - 8.149999619 22.62999916 

10/14/2002 Tower 1.33 - 0.5 - - - - -
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

10/14/2002 Tower 3.33 - - - - - 7.730000019 22.62999916 

10/14/2002 Tower 6.66 - - - - - 7.699999809 22.59000015 

10/14/2002 Tower 9.98 - - - - - 7.630000114 22.56999969 

10/14/2002 Tower 13.98 - - - - - 7.71999979 22.54999924 

10/14/2002 Tower 16.64 - - - - - 7.510000229 22.53000069 

10/14/2002 Tower 19.97 - 0.5 - - - 7.550000191 22.52000046 

10/14/2002 Tower 23.30 - - - - - 7.519999981 22.51000023 

10/14/2002 Tower 26.62 - - - - - 7.369999886 22.5 

10/14/2002 Tower 30.62 - - - - - 7.400000095 22.48999977 

10/14/2002 Tower 33.28 - - - - - 7.369999886 22.48999977 

10/14/2002 Tower 36.94 - - - - - 7.349999905 22.47999954 

10/14/2002 Tower 39.94 - 0.5 - - - 7.400000095 22.47999954 

10/14/2002 Tower 43.60 - - - - - 7.309999943 22.47999954 

10/14/2002 Tower 47.26 - - - - - 7.340000153 22.47999954 

10/14/2002 Tower 49.92 - - - - - 7.349999905 22.46999931 

10/14/2002 Tower 53.25 - - - - - 7.340000153 22.46999931 

10/14/2002 Tower 56.91 - - - - - 7.340000153 22.46999931 

10/14/2002 Tower 59.91 - 0.5 - - - 7.349999905 22.47999954 

10/14/2002 Tower 63.23 - - - - - 7.309999943 22.45000076 

10/14/2002 Tower 66.56 - - - - - 7.300000191 22.44000053 

10/14/2002 Tower 72.22 - - - - - 7.239999771 22.43000031 

10/14/2002 Tower 73.22 - - - - - 7.190000057 22.36000061 

10/14/2002 Tower 76.55 - - - - - 7.119999886 22.36000061 

10/14/2002 Tower 79.87 - 0.5 - - - 6.070000172 21.47999954 

10/14/2002 Tower 83.20 - - - - - 2.799999952 16.47999954 

10/14/2002 Tower 86.53 - - - - - 1.409999967 14.80000019 

11/4/2002 Outlet - <0.03 0.6 - 231 4.2 - -

11/18/2002 Inlet - - 0.8 - - - - -

11/18/2002 Outlet - - 0.6 - - - - -

11/18/2002 Tower 0.33 - - - - - 8.54 17.89 

11/18/2002 Tower 1.33 - 0.6 - - - - -

11/18/2002 Tower 3.33 - - - - - 8.49 17.88 

11/18/2002 Tower 6.66 - - - - - 8.45 17.88 

11/18/2002 Tower 9.98 - - - - - 8.38 17.87 

11/18/2002 Tower 13.31 - - - - - 8.37 17.86 

11/18/2002 Tower 16.64 - - - - - 8.67 17.84 

11/18/2002 Tower 19.97 - 0.6 - - - 8.4 17.82 

11/18/2002 Tower 23.63 - - - - - 8.33 17.81 

11/18/2002 Tower 26.62 - - - - - 8.22 17.79 

11/18/2002 Tower 29.62 - - - - - 8.23 17.77 

11/18/2002 Tower 33.28 - - - - - 8.21 17.75 

11/18/2002 Tower 36.61 - - - - - 8.16 17.75 

11/18/2002 Tower 39.94 - 0.7 - - - 8.11 17.75 

11/18/2002 Tower 42.93 - - - - - 8.15 17.75 

11/18/2002 Tower 46.59 - - - - - 8.15 17.73 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

11/18/2002 Tower 49.92 - - - - - 8.15 17.72 

11/18/2002 Tower 52.92 - - - - - 8.12 17.71 

11/18/2002 Tower 53.25 - - - - - 8.1 17.71 

11/18/2002 Tower 59.57 - - - - - 8.17 17.72 

11/18/2002 Tower 59.91 - 0.6 - - - - -

11/18/2002 Tower 63.23 - - - - - 8.08 17.7 

11/18/2002 Tower 65.56 - - - - - 7.93 17.54 

12/2/2002 Outlet - - 0.7 - 233 4.1 - -

12/9/2002 Inlet - 0.040 1.0 - - - - -

12/9/2002 Outlet - 0.040 0.7 - - - - -

12/10/2002 Tower 0.67 - - - - - 8.72 15.08 

12/10/2002 Tower 1.33 0.060 0.6 - - - - -

12/10/2002 Tower 3.33 - - - - - 8.66 14.91 

12/10/2002 Tower 6.66 - - - - - 8.66 14.86 

12/10/2002 Tower 9.98 - - - - - 8.67 14.82 

12/10/2002 Tower 13.31 - - - - - 8.66 14.75 

12/10/2002 Tower 16.64 - - - - - 8.69 14.72 

12/10/2002 Tower 19.97 - 0.6 - - - 8.7 14.71 

12/10/2002 Tower 23.63 - - - - - 8.73 14.7 

12/10/2002 Tower 26.96 - - - - - 8.71 14.69 

12/10/2002 Tower 31.62 - - - - - 9.04 14.7 

12/10/2002 Tower 33.61 - - - - - 8.75 14.69 

12/10/2002 Tower 37.27 - - - - - 8.66 14.69 

12/10/2002 Tower 39.60 - - - - - 8.68 14.7 

12/10/2002 Tower 39.94 0.060 0.6 - - - - -

12/10/2002 Tower 59.91 - 0.6 - - - - -

1/6/2003 Outlet - - 0.9 - 235 <0.004 - -

1/13/2003 Inlet - - 1.3 - - - - -

1/13/2003 Outlet - - 1.0 - - - - -

1/13/2003 Tower 1.00 - - - - - 8.17 12.75 

1/13/2003 Tower 1.33 - 0.9 - - - - -

1/13/2003 Tower 3.66 - - - - - 8.18 12.46 

1/13/2003 Tower 6.99 - - - - - 8.39 12.37 

1/13/2003 Tower 9.98 - - - - - 8.25 12.3 

1/13/2003 Tower 13.31 - - - - - 8.28 12.28 

1/13/2003 Tower 16.97 - - - - - 8.4 12.26 

1/13/2003 Tower 19.97 - 0.9 - - - - -

1/13/2003 Tower 20.30 - - - - - 8.36 12.25 

1/13/2003 Tower 23.30 - - - - - 8.34 12.26 

1/13/2003 Tower 26.62 - - - - - 8.31 12.26 

1/13/2003 Tower 29.95 - - - - - 8.29 12.25 

1/13/2003 Tower 33.28 - - - - - 8.32 12.24 

1/13/2003 Tower 36.94 - - - - - 8.28 12.23 

1/13/2003 Tower 39.27 - - - - - 8.39 12.18 

1/13/2003 Tower 39.94 - 0.9 - - - - -
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

2/3/2003 Outlet 1.33 0.070 0.8 - 233 <0.004 - -

2/10/2003 Tower 0.00 - - - - - 7.64 12.3 

2/10/2003 Tower 1.33 - 0.8 - - - - -

2/10/2003 Tower 3.33 - - - - - 7.7 12.27 

2/10/2003 Tower 6.66 - - - - - 7.61 12.27 

2/10/2003 Tower 9.98 - - - - - 7.68 12.26 

2/10/2003 Tower 13.31 - - - - - 7.72 12.24 

2/10/2003 Tower 18.30 - - - - - 8.17 12.13 

2/10/2003 Tower 19.97 - 0.8 - - - 7.61 12.12 

3/3/2003 Outlet - - 0.8 - 230 <0.004 - -

3/10/2003 Inlet - 0.040 1.2 - - - - -

3/10/2003 Tower 0.33 - - - - - 7.11 16.53 

3/10/2003 Tower 1.33 0.060 0.9 - - - - -

3/10/2003 Tower 3.66 - - - - - 7.47 15.15 

3/10/2003 Tower 6.66 - - - - - 7.53 15.05 

3/10/2003 Tower 10.32 - - - - - 7.58 14.88 

3/10/2003 Tower 13.65 - - - - - 7.57 13.84 

3/10/2003 Tower 16.97 - - - - - 7.29 13.57 

3/10/2003 Tower 19.97 - 0.7 - - - - -

3/10/2003 Tower 20.30 - - - - - 7.11 13.46 

3/20/2003 Tower 0.00 - - - - - 9.61 16.63 

3/20/2003 Tower 3.66 - - - - - 9.69 16.5 

3/20/2003 Tower 6.66 - - - - - 9.53 16.44 

3/20/2003 Tower 9.98 - - - - - 9.4 16.07 

3/20/2003 Tower 13.31 - - - - - 9.34 15.84 

3/20/2003 Tower 16.64 - - - - - 9.23 15.79 

3/20/2003 Tower 19.97 - - - - - 9.24 15.77 

3/20/2003 Tower 23.30 - - - - - 9.03 15.72 

3/20/2003 Tower 26.62 - - - - - 9.18 15.7 

3/20/2003 Tower 30.29 - - - - - 9.11 15.67 

3/20/2003 Tower 33.28 - - - - - 8.83 15.55 

3/20/2003 Tower 36.61 - - - - - 7.7 14.6 

3/20/2003 Tower 39.94 - - - - - 7.12 14.24 

3/20/2003 Tower 43.60 - - - - - 6.77 13.96 

3/20/2003 Tower 46.93 - - - - - 6.58 13.75 

3/20/2003 Tower 49.92 - - - - - 6.31 13.64 

3/20/2003 Tower 53.25 - - - - - 5.93 13.47 

3/20/2003 Tower 56.58 - - - - - 5.9 13.35 

3/27/2003 Tower 0.00 - - - - - 10.57 17.79 

3/27/2003 Tower 3.33 - - - - - 10.67 17.78 

3/27/2003 Tower 6.66 - - - - - 10.67 17.76 

3/27/2003 Tower 10.98 - - - - - 10.55 17.72 

3/27/2003 Tower 13.31 - - - - - 10.52 17.63 

3/27/2003 Tower 16.64 - - - - - 10.65 17.2 

3/27/2003 Tower 19.97 - - - - - 10.72 16.99 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

3/27/2003 Tower 23.30 - - - - - 10.35 16.63 

3/27/2003 Tower 26.62 - - - - - 8.64 15.78 

3/27/2003 Tower 29.95 - - - - - 8.61 15.74 

3/27/2003 Tower 33.28 - - - - - 8.08 15.51 

3/27/2003 Tower 36.94 - - - - - 7.89 15.49 

3/27/2003 Tower 39.94 - - - - - 7.48 15.39 

3/27/2003 Tower 43.27 - - - - - 7.35 15.24 

3/27/2003 Tower 46.59 - - - - - 7.38 15.11 

3/27/2003 Tower 49.92 - - - - - 7.36 15.04 

3/27/2003 Tower 56.58 - - - - - 6.82 14.94 

3/27/2003 Tower 59.91 - - - - - 6.93 14.79 

3/27/2003 Tower 63.23 - - - - - 6.79 14.7 

3/27/2003 Tower 66.56 - - - - - 6.61 14.58 

3/27/2003 Tower 69.89 - - - - - 6.07 14.25 

3/27/2003 Tower 73.22 - - - - - 5.14 13.63 

3/27/2003 Tower 76.55 - - - - - 4.76 13.48 

4/7/2003 Outlet - - 1.1 0.026 236 3.8 - -

4/14/2003 Inlet - - 1.3 - - - - -

4/14/2003 Outlet - - 1.2 - - - - -

4/14/2003 Tower 1.33 - 1.1 - - - - -

4/14/2003 Tower 19.97 - 1.1 - - - - -

4/14/2003 Tower 39.94 - 1.1 - - - - -

4/14/2003 Tower 59.91 - 1.1 - - - - -

4/14/2003 Tower 79.87 - 1.4 - - - - -

4/14/2003 Tower 99.84 - 1.4 - - - - -

4/16/2003 Tower 0.00 - - - - - 8.78 18.8 

4/16/2003 Tower 3.00 - - - - - 8.94 17.9 

4/16/2003 Tower 9.32 - - - - - 9.36 17.72 

4/16/2003 Tower 12.98 - - - - - 9.13 17.63 

4/16/2003 Tower 13.65 - - - - - 9.3 17.59 

4/16/2003 Tower 18.30 - - - - - 9.08 17.55 

4/16/2003 Tower 19.97 - - - - - 8.89 17.52 

4/16/2003 Tower 26.62 - - - - - 8.93 17.49 

4/16/2003 Tower 28.29 - - - - - 9.16 17.49 

4/16/2003 Tower 30.62 - - - - - 8.82 17.47 

4/16/2003 Tower 35.94 - - - - - 9.06 17.46 

4/16/2003 Tower 36.61 - - - - - 8.92 17.45 

4/16/2003 Tower 39.94 - - - - - 9.1 17.44 

4/16/2003 Tower 43.27 - - - - - 8.84 17.42 

4/16/2003 Tower 49.26 - - - - - 8.75 16.95 

4/16/2003 Tower 49.92 - - - - - 8.53 16.8 

4/16/2003 Tower 56.58 - - - - - 8.22 16.55 

4/16/2003 Tower 57.91 - - - - - 7.66 16.41 

4/16/2003 Tower 59.91 - - - - - 7 16.31 

4/16/2003 Tower 63.23 - - - - - 6.78 16.22 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

4/16/2003 Tower 68.56 - - - - - 6.66 16.15 

4/16/2003 Tower 72.89 - - - - - 6.29 15.88 

4/16/2003 Tower 76.21 - - - - - 5.96 15.64 

4/16/2003 Tower 79.21 - - - - - 5.74 15.59 

4/16/2003 Tower 79.87 - - - - - 5.4 15.54 

4/16/2003 Tower 85.53 - - - - - 5.2 15.4 

4/16/2003 Tower 92.52 - - - - - 5.03 15.26 

4/16/2003 Tower 93.19 - - - - - 4.82 15.19 

4/16/2003 Tower 96.51 - - - - - 4.39 14.96 

4/16/2003 Tower 99.84 - - - - - 4.24 14.71 

4/16/2003 Tower 102.50 - - - - - 4.28 14.52 

4/16/2003 Tower 103.17 - - - - - 3.07 14.24 

4/16/2003 Tower 104.17 - - - - - 2.98 14.16 

5/5/2003 Outlet - <0.03 1.5 - 235 4.3 - -

5/12/2003 Inlet - - 1.9 - - - - -

5/12/2003 Outlet - - 1.5 - - - - -

5/12/2003 Tower 1.33 - 1.2 - - - - -

5/12/2003 Tower 19.97 - 1.1 - - - - -

5/12/2003 Tower 39.94 - 1.2 - - - - -

5/12/2003 Tower 59.91 - 1.2 - - - - -

5/12/2003 Tower 79.87 - 1.3 - - - - -

5/12/2003 Tower 99.84 - 1.5 - - - - -

5/12/2003 Tower 119.81 - 1.7 - - - - -

6/2/2003 Outlet - - 1.4 - 235 5.1 - -

6/9/2003 Inlet - 0.030 1.2 - - - - -

6/9/2003 Outlet - <0.03 1.5 - - - - -

6/9/2003 Tower 0.00 - - - - - 7.77 23.01 

6/9/2003 Tower 1.33 0.050 0.8 - - - - -

6/9/2003 Tower 3.33 - - - - - 7.54 23.03 

6/9/2003 Tower 6.66 - - - - - 7.66 23.03 

6/9/2003 Tower 9.98 - - - - - 7.64 23.04 

6/9/2003 Tower 13.31 - - - - - 7.63 23.03 

6/9/2003 Tower 16.64 - - - - - 7.67 23.03 

6/9/2003 Tower 19.97 - 0.7 - - - 7.63 23.04 

6/9/2003 Tower 23.30 - - - - - 7.65 23.02 

6/9/2003 Tower 26.62 - - - - - 7.91 22.99 

6/9/2003 Tower 29.95 - - - - - 8.61 21.96 

6/9/2003 Tower 33.61 - - - - - 8.86 21.11 

6/9/2003 Tower 36.61 - - - - - 8.52 20.14 

6/9/2003 Tower 39.94 0.050 0.9 - - - 7.65 19.44 

6/9/2003 Tower 43.27 - - - - - 7.3 19.25 

6/9/2003 Tower 46.59 - - - - - 7.22 19.02 

6/9/2003 Tower 49.92 - - - - - 7.03 18.92 

6/9/2003 Tower 53.25 - - - - - 6.58 18.71 

6/9/2003 Tower 56.58 - - - - - 6.27 18.56 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

6/9/2003 Tower 59.91 - 1.2 - - - 6.06 18.48 

6/9/2003 Tower 63.23 - - - - - 5.97 18.41 

6/9/2003 Tower 66.56 - - - - - 6.06 18.31 

6/9/2003 Tower 69.89 - - - - - 6.04 18.22 

6/9/2003 Tower 73.22 - - - - - 6.03 18.15 

6/9/2003 Tower 76.55 - - - - - 5.97 18.09 

6/9/2003 Tower 79.87 0.040 1.2 - - - 5.63 17.94 

6/9/2003 Tower 83.20 - - - - - 5.58 17.85 

6/9/2003 Tower 86.53 - - - - - 5.36 17.76 

6/9/2003 Tower 89.86 - - - - - 4.54 17.54 

6/9/2003 Tower 93.19 - - - - - 3.49 17.2 

6/9/2003 Tower 96.51 - - - - - 2.83 16.86 

6/9/2003 Tower 99.84 - 1.5 - - - 2.42 16.71 

6/9/2003 Tower 103.17 - - - - - 2.31 16.62 

6/9/2003 Tower 108.16 - - - - - 2.31 16.44 

6/9/2003 Tower 109.83 - - - - - 2.29 16.25 

6/9/2003 Tower 113.15 - - - - - 1.96 16.13 

6/9/2003 Tower 116.48 - - - - - 1.63 15.96 

6/9/2003 Tower 119.81 <0.03 2.0 - - - 1.55 15.9 

6/9/2003 Tower 123.14 - - - - - 1.39 15.86 

6/9/2003 Tower 126.80 - - - - - 1.25 15.82 

6/9/2003 Tower 129.80 - - - - - 0.75 15.76 

6/30/2003 Tower 0.00 - - - - - 9.11 26.18 

6/30/2003 Tower 3.33 - - - - - 8.79 25.44 

6/30/2003 Tower 6.66 - - - - - 8.83 25.07 

6/30/2003 Tower 11.32 - - - - - 8.85 24.86 

6/30/2003 Tower 15.64 - - - - - 8.61 24.72 

6/30/2003 Tower 16.64 - - - - - 8.79 24.67 

6/30/2003 Tower 20.30 - - - - - 8.76 24.52 

6/30/2003 Tower 23.63 - - - - - 8.8 24.32 

6/30/2003 Tower 26.62 - - - - - 8.72 24.06 

6/30/2003 Tower 29.95 - - - - - 8.7 23 

6/30/2003 Tower 33.28 - - - - - 8.5 22.56 

6/30/2003 Tower 36.61 - - - - - 7.76 21.67 

6/30/2003 Tower 39.94 - - - - - 6.97 20.09 

6/30/2003 Tower 43.93 - - - - - 6.58 19.53 

6/30/2003 Tower 46.59 - - - - - 6.25 19.35 

6/30/2003 Tower 52.58 - - - - - 6.12 19.32 

6/30/2003 Tower 53.25 - - - - - 6.04 19.29 

6/30/2003 Tower 56.58 - - - - - 5.94 19.19 

6/30/2003 Tower 59.91 - - - - - 5.94 19.11 

6/30/2003 Tower 63.57 - - - - - 5.89 19.08 

6/30/2003 Tower 67.56 - - - - - 5.83 19.06 

6/30/2003 Tower 69.89 - - - - - 5.61 18.96 

6/30/2003 Tower 75.88 - - - - - 5.46 18.79 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

6/30/2003 Tower 76.55 - - - - - 5.46 18.72 

6/30/2003 Tower 80.21 - - - - - 5.39 18.46 

6/30/2003 Tower 85.86 - - - - - 5.22 18.29 

6/30/2003 Tower 86.53 - - - - - 5.04 18.15 

6/30/2003 Tower 90.86 - - - - - 3.09 17.4 

6/30/2003 Tower 93.85 - - - - - 2.48 17.08 

6/30/2003 Tower 97.18 - - - - - 2.21 16.94 

6/30/2003 Tower 99.84 - - - - - 2.05 16.77 

6/30/2003 Tower 103.17 - - - - - 2.03 16.72 

6/30/2003 Tower 106.50 - - - - - 1.95 16.63 

6/30/2003 Tower 109.83 - - - - - 1.84 16.52 

6/30/2003 Tower 113.15 - - - - - 1.74 16.49 

6/30/2003 Tower 116.48 - - - - - 1.6 16.44 

6/30/2003 Tower 119.81 - - - - - 1.38 16.27 

6/30/2003 Tower 122.81 - - - - - 1.28 16.13 

6/30/2003 Tower 126.47 - - - - - 1.11 15.98 

7/7/2003 Outlet - - 1.5 - 237 3.8 - -

7/10/2003 Tower 0.33 - - - - - 9.01 26.85 

7/10/2003 Tower 3.33 - - - - - 9.14 26.72 

7/10/2003 Tower 6.66 - - - - - 8.94 26.67 

7/10/2003 Tower 10.32 - - - - - 9 26.51 

7/10/2003 Tower 13.31 - - - - - 8.97 26.23 

7/10/2003 Tower 16.31 - - - - - 9.01 26.14 

7/10/2003 Tower 19.64 - - - - - 9.15 25.79 

7/10/2003 Tower 23.30 - - - - - 8.9 24.89 

7/10/2003 Tower 26.62 - - - - - 8.88 24.18 

7/10/2003 Tower 30.29 - - - - - 8.54 23.78 

7/10/2003 Tower 33.61 - - - - - 8.17 22.88 

7/10/2003 Tower 36.61 - - - - - 7.54 22.57 

7/10/2003 Tower 39.94 - - - - - 7.16 22.06 

7/10/2003 Tower 43.27 - - - - - 6.67 21.5 

7/10/2003 Tower 46.59 - - - - - 6.39 21.18 

7/10/2003 Tower 49.92 - - - - - 6.04 20.68 

7/10/2003 Tower 53.58 - - - - - 5.69 20.42 

7/10/2003 Tower 56.91 - - - - - 5.52 20.24 

7/10/2003 Tower 59.57 - - - - - 5.18 19.84 

7/10/2003 Tower 63.23 - - - - - 4.82 19.37 

7/10/2003 Tower 66.56 - - - - - 4.67 19.11 

7/10/2003 Tower 70.22 - - - - - 4.53 18.94 

7/10/2003 Tower 73.88 - - - - - 4.48 18.71 

7/10/2003 Tower 76.55 - - - - - 4.42 18.53 

7/10/2003 Tower 79.87 - - - - - 4.37 18.4 

7/10/2003 Tower 83.20 - - - - - 4.24 18.24 

7/10/2003 Tower 86.86 - - - - - 3.82 17.98 

7/10/2003 Tower 89.86 - - - - - 3.54 17.82 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

7/10/2003 Tower 93.19 - - - - - 3.03 17.56 

7/10/2003 Tower 96.85 - - - - - 2.73 17.41 

7/10/2003 Tower 100.51 - - - - - 2.4 17.2 

7/10/2003 Tower 102.84 - - - - - 2.32 17.14 

7/10/2003 Tower 106.50 - - - - - 2.19 17.07 

7/10/2003 Tower 109.83 - - - - - 2.03 17.01 

7/10/2003 Tower 112.82 - - - - - 1.91 16.95 

7/10/2003 Tower 116.48 - - - - - 1.76 16.83 

7/10/2003 Tower 119.81 - - - - - 1.45 16.57 

7/10/2003 Tower 122.81 - - - - - 1.23 16.42 

7/10/2003 Tower 126.47 - - - - - 1.14 16.36 

7/10/2003 Tower 129.46 - - - - - 0.91 16.33 

7/14/2003 Inlet - - 1.3 - - - - -

7/14/2003 Outlet - - 1.4 - - - - -

7/14/2003 Tower 0.00 - - - - - 9.09 27.39 

7/14/2003 Tower 1.33 - 0.1 - - - - -

7/14/2003 Tower 3.33 - - - - - 9.18 27.06 

7/14/2003 Tower 6.66 - - - - - 9.11 26.96 

7/14/2003 Tower 9.98 - - - - - 9.17 26.85 

7/14/2003 Tower 13.31 - - - - - 9.14 26.79 

7/14/2003 Tower 16.64 - - - - - 9.03 26.68 

7/14/2003 Tower 19.97 - 0.1 - - - 9.34 26.52 

7/14/2003 Tower 22.96 - - - - - 9.39 26.18 

7/14/2003 Tower 26.62 - - - - - 9.63 25.77 

7/14/2003 Tower 29.62 - - - - - 9.5 24.08 

7/14/2003 Tower 32.95 - - - - - 8.01 23.17 

7/14/2003 Tower 36.61 - - - - - 7.55 22.87 

7/14/2003 Tower 39.94 - 0.5 - - - 7.22 22.46 

7/14/2003 Tower 42.93 - - - - - 6.36 21.92 

7/14/2003 Tower 46.26 - - - - - 6.11 21.42 

7/14/2003 Tower 49.92 - - - - - 5.42 20.71 

7/14/2003 Tower 53.25 - - - - - 5.15 20.44 

7/14/2003 Tower 56.58 - - - - - 4.96 20.3 

7/14/2003 Tower 59.91 - 1.1 - - - 4.86 20.24 

7/14/2003 Tower 63.23 - - - - - 4.67 19.78 

7/14/2003 Tower 66.56 - - - - - 4.37 19.46 

7/14/2003 Tower 69.56 - - - - - 4.27 19.16 

7/14/2003 Tower 69.89 - - - - - 4.24 19.12 

7/14/2003 Tower 73.22 - - - - - 4.22 18.85 

7/14/2003 Tower 76.55 - - - - - 4.15 18.7 

7/14/2003 Tower 79.87 - 1.6 - - - 4.03 18.52 

7/14/2003 Tower 83.20 - - - - - 4.05 18.39 

7/14/2003 Tower 86.53 - - - - - 3.63 18.3 

7/14/2003 Tower 89.86 - - - - - 3.07 17.8 

7/14/2003 Tower 93.19 - - - - - 2.63 17.57 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

7/14/2003 Tower 96.51 - - - - - 2.21 17.31 

7/14/2003 Tower 99.51 - - - - - 1.86 17.23 

7/14/2003 Tower 99.84 - 1.7 - - - - -

7/14/2003 Tower 103.17 - - - - - 1.75 17.15 

7/14/2003 Tower 106.50 - - - - - 1.78 17.08 

7/14/2003 Tower 109.83 - - - - - 1.68 17 

7/14/2003 Tower 113.15 - - - - - 1.56 16.98 

7/14/2003 Tower 116.48 - - - - - 1.36 16.78 

7/14/2003 Tower 119.81 - 1.8 - - - 1.16 16.7 

7/14/2003 Tower 123.14 - - - - - 0.94 16.52 

7/14/2003 Tower 126.47 - - - - - 0.64 16.41 

7/14/2003 Tower 128.46 - - - - - 0.4 16.31 

7/22/2003 Tower 0.33 - - - - - 8.56 26.8 

7/22/2003 Tower 3.33 - - - - - 8.6 26.83 

7/22/2003 Tower 6.66 - - - - - 8.59 26.83 

7/22/2003 Tower 9.98 - - - - - 8.59 26.81 

7/22/2003 Tower 13.31 - - - - - 8.61 26.77 

7/22/2003 Tower 16.64 - - - - - 8.65 26.77 

7/22/2003 Tower 19.97 - - - - - 8.6 26.77 

7/22/2003 Tower 23.63 - - - - - 8.59 26.75 

7/22/2003 Tower 26.62 - - - - - 7.97 25.75 

7/22/2003 Tower 29.95 - - - - - 8.04 25.32 

7/22/2003 Tower 33.61 - - - - - 7.63 24.87 

7/22/2003 Tower 36.94 - - - - - 7.04 23.56 

7/22/2003 Tower 41.27 - - - - - 6.74 23.2 

7/22/2003 Tower 43.27 - - - - - 5.76 22.36 

7/22/2003 Tower 46.59 - - - - - 5.09 21.73 

7/22/2003 Tower 49.92 - - - - - 4.89 21.53 

7/22/2003 Tower 53.25 - - - - - 4.53 21.18 

7/22/2003 Tower 56.58 - - - - - 4.26 20.87 

7/22/2003 Tower 59.91 - - - - - 4.05 20.47 

7/22/2003 Tower 63.23 - - - - - 3.75 20.07 

7/22/2003 Tower 66.56 - - - - - 3.71 19.92 

7/22/2003 Tower 69.89 - - - - - 3.62 19.61 

7/22/2003 Tower 73.22 - - - - - 3.5 19.37 

7/22/2003 Tower 76.55 - - - - - 3.5 19.14 

7/22/2003 Tower 79.87 - - - - - 3.31 18.61 

7/22/2003 Tower 83.20 - - - - - 3.18 18.48 

7/22/2003 Tower 86.53 - - - - - 2.82 18.19 

7/22/2003 Tower 89.86 - - - - - 2.14 17.79 

7/22/2003 Tower 93.19 - - - - - 2.06 17.58 

7/22/2003 Tower 96.51 - - - - - 1.87 17.46 

7/22/2003 Tower 99.84 - - - - - 1.58 17.33 

7/22/2003 Tower 103.17 - - - - - 1.56 17.25 

7/22/2003 Tower 106.50 - - - - - 1.37 17.14 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

7/22/2003 Tower 109.83 - - - - - 1.26 17.12 

7/22/2003 Tower 113.15 - - - - - 1.13 17.04 

7/22/2003 Tower 116.48 - - - - - 0.97 16.98 

7/22/2003 Tower 119.81 - - - - - 0.76 16.81 

7/22/2003 Tower 123.14 - - - - - 0.52 16.61 

7/22/2003 Tower 126.13 - - - - - 0.29 16.45 

8/4/2003 Outlet - <0.03 1.4 - 232 4.5 - -

8/5/2003 Tower 1.00 - - - - - 7.77 26.73 

8/5/2003 Tower 3.66 - - - - - 7.85 26.73 

8/5/2003 Tower 6.66 - - - - - 7.75 26.63 

8/5/2003 Tower 9.98 - - - - - 7.73 26.4 

8/5/2003 Tower 13.65 - - - - - 7.81 26.38 

8/5/2003 Tower 16.97 - - - - - 7.78 26.37 

8/5/2003 Tower 19.97 - - - - - 7.72 26.17 

8/5/2003 Tower 23.30 - - - - - 7.81 26.17 

8/5/2003 Tower 26.62 - - - - - 7.63 26 

8/5/2003 Tower 30.29 - - - - - 7.62 25.91 

8/5/2003 Tower 33.61 - - - - - 7.4 25.64 

8/5/2003 Tower 36.28 - - - - - 6.9 25.4 

8/5/2003 Tower 39.60 - - - - - 6.75 25.18 

8/5/2003 Tower 43.27 - - - - - 6.18 24.75 

8/5/2003 Tower 46.59 - - - - - 4.72 23.37 

8/5/2003 Tower 49.92 - - - - - 3.69 22.39 

8/5/2003 Tower 53.58 - - - - - 3.54 22.27 

8/5/2003 Tower 56.91 - - - - - 3.42 22.19 

8/5/2003 Tower 60.24 - - - - - 3.14 21.87 

8/5/2003 Tower 63.23 - - - - - 2.85 21.45 

8/5/2003 Tower 66.56 - - - - - 2.75 21.37 

8/5/2003 Tower 69.89 - - - - - 2.69 21.25 

8/5/2003 Tower 73.22 - - - - - 2.64 21.13 

8/5/2003 Tower 76.55 - - - - - 2.5 20.82 

8/5/2003 Tower 79.87 - - - - - 2.21 19.2 

8/5/2003 Tower 82.87 - - - - - 1.77 18.35 

8/5/2003 Tower 86.53 - - - - - 1.44 18.04 

8/5/2003 Tower 89.86 - - - - - 1.27 17.77 

8/5/2003 Tower 93.52 - - - - - 1.02 17.49 

8/5/2003 Tower 96.18 - - - - - 0.84 17.42 

8/5/2003 Tower 99.51 - - - - - 0.7 17.25 

8/5/2003 Tower 103.50 - - - - - 0.61 17.11 

8/5/2003 Tower 106.50 - - - - - 0.49 17 

8/5/2003 Tower 110.49 - - - - - 0.42 16.94 

8/5/2003 Tower 113.82 - - - - - 0.35 16.85 

8/5/2003 Tower 116.82 - - - - - 0.25 16.71 

8/5/2003 Tower 120.14 - - - - - 0.19 16.63 

8/5/2003 Tower 122.14 - - - - - 0.18 16.62 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

8/11/2003 Inlet - - 1.0 - - - - -

8/11/2003 Outlet - - 1.4 - - - - -

8/11/2003 Tower 0.00 - - - - - 8.33 26.82 

8/11/2003 Tower 1.33 - <0.05 - - - - -

8/11/2003 Tower 3.33 - - - - - 8.49 26.78 

8/11/2003 Tower 6.32 - - - - - 8.3 26.58 

8/11/2003 Tower 9.65 - - - - - 8.27 26.56 

8/11/2003 Tower 13.31 - - - - - 8.22 26.43 

8/11/2003 Tower 16.64 - - - - - 8.23 26.4 

8/11/2003 Tower 19.97 - <0.05 - - - 8.07 26.35 

8/11/2003 Tower 23.30 - - - - - 7.93 26.19 

8/11/2003 Tower 26.62 - - - - - 7.96 26.12 

8/11/2003 Tower 29.95 - - - - - 7.84 26.09 

8/11/2003 Tower 33.28 - - - - - 7.66 25.94 

8/11/2003 Tower 36.61 - - - - - 7.69 25.88 

8/11/2003 Tower 39.94 - 0.1 - - - 6.26 25.22 

8/11/2003 Tower 43.27 - - - - - 5.56 24.61 

8/11/2003 Tower 46.59 - - - - - 4.31 23.83 

8/11/2003 Tower 49.92 - - - - - 3.37 23 

8/11/2003 Tower 53.25 - - - - - 3.11 22.82 

8/11/2003 Tower 56.58 - - - - - 3.11 22.78 

8/11/2003 Tower 59.91 - 1.2 - - - 2.88 22.49 

8/11/2003 Tower 63.23 - - - - - 2.71 22.21 

8/11/2003 Tower 66.56 - - - - - 2.58 22.03 

8/11/2003 Tower 69.89 - - - - - 2.49 21.86 

8/11/2003 Tower 73.22 - - - - - 2.43 21.79 

8/11/2003 Tower 76.55 - - - - - 2.25 21.39 

8/11/2003 Tower 79.87 - 1.4 - - - 1.9 20.59 

8/11/2003 Tower 83.20 - - - - - 1.39 19.07 

8/11/2003 Tower 86.53 - - - - - 1.04 18.34 

8/11/2003 Tower 89.86 - - - - - 1.03 18.14 

8/11/2003 Tower 93.19 - - - - - 0.75 17.74 

8/11/2003 Tower 96.51 - - - - - 0.51 17.4 

8/11/2003 Tower 99.84 - 1.8 - - - 0.46 17.27 

8/11/2003 Tower 103.17 - - - - - 0.32 17.12 

8/11/2003 Tower 106.50 - - - - - 0.21 16.99 

8/11/2003 Tower 109.83 - - - - - 0.23 16.94 

8/11/2003 Tower 116.48 - - - - - 0.2 16.84 

8/11/2003 Tower 119.81 - 1.8 - - - 0.11 16.75 

9/2/2003 Outlet - - 1.0 - 235 4.1 - -

9/8/2003 Inlet - <0.03 1.9 - - - - -

9/8/2003 Outlet - <0.03 0.9 - - - - -

9/8/2003 Tower 0.00 - - - - - 8.12 26.99 

9/8/2003 Tower 1.33 <0.03 <0.05 - - - - -

9/8/2003 Tower 3.33 - - - - - 8.41 26.76 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

9/8/2003 Tower 6.66 - - - - - 8.58 26.67 

9/8/2003 Tower 9.98 - - - - - 8.5 26.52 

9/8/2003 Tower 13.31 - - - - - 8 26.35 

9/8/2003 Tower 16.64 - - - - - 8.09 26.33 

9/8/2003 Tower 19.97 - <0.05 - - - 7.89 26.24 

9/8/2003 Tower 23.63 - - - - - 7.87 26.21 

9/8/2003 Tower 26.62 - - - - - 7.71 26.19 

9/8/2003 Tower 31.28 - - - - - 7.64 26.17 

9/8/2003 Tower 33.95 - - - - - 7.5 26.13 

9/8/2003 Tower 37.27 - - - - - 7.49 26.13 

9/8/2003 Tower 39.94 <0.03 0.1 - - - - -

9/8/2003 Tower 40.27 - - - - - 7.32 26.12 

9/8/2003 Tower 43.60 - - - - - 6.62 25.91 

9/8/2003 Tower 46.59 - - - - - 5.92 25.77 

9/8/2003 Tower 49.92 - - - - - 5.28 25.62 

9/8/2003 Tower 53.91 - - - - - 4.26 25.35 

9/8/2003 Tower 56.58 - - - - - 3.28 24.94 

9/8/2003 Tower 59.91 - 0.5 - - - - -

9/8/2003 Tower 60.24 - - - - - 2.56 24.24 

9/8/2003 Tower 64.56 - - - - - 2.17 24 

9/8/2003 Tower 66.89 - - - - - 2.06 23.84 

9/8/2003 Tower 70.56 - - - - - 1.99 23.78 

9/8/2003 Tower 75.21 - - - - - 1.94 23.66 

9/8/2003 Tower 77.88 - - - - - 1.71 23.42 

9/8/2003 Tower 79.87 <0.03 1.1 - - - - -

9/8/2003 Tower 80.21 - - - - - 0.33 20.11 

9/8/2003 Tower 82.87 - - - - - 0.2 19.21 

9/8/2003 Tower 86.86 - - - - - 0.19 18.41 

9/8/2003 Tower 89.53 - - - - - 0.16 17.9 

9/8/2003 Tower 93.19 - - - - - 0.15 17.71 

9/8/2003 Tower 93.52 - - - - - 0.15 17.81 

9/8/2003 Tower 98.84 - - - - - 0.14 17.58 

9/8/2003 Tower 99.84 - 0.6 - - - - -

9/8/2003 Tower 100.18 - - - - - 0.12 17.4 

9/8/2003 Tower 103.50 - - - - - 0.13 17.2 

9/8/2003 Tower 108.16 - - - - - 0.12 17.03 

9/8/2003 Tower 110.49 - - - - - 0.11 16.88 

10/6/2003 Outlet - - 0.2 - 226 3.7 - -

10/13/2003 Inlet - - 1.1 - - - - -

10/13/2003 Outlet - - 0.2 - - - - -

10/13/2003 Tower 1.33 - 0.2 - - - 6.74 24.14 

10/13/2003 Tower 10.32 - - - - - 6.64 24.03 

10/13/2003 Tower 19.64 - - - - - 6.47 23.87 

10/13/2003 Tower 19.97 - 0.2 - - - - -

10/13/2003 Tower 30.29 - - - - - 6.39 23.85 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

10/13/2003 Tower 39.94 - 0.2 - - - 6.4 23.86 

10/13/2003 Tower 49.59 - - - - - 6.35 23.86 

10/13/2003 Tower 59.91 - 0.3 - - - 6.47 23.85 

10/13/2003 Tower 70.22 - - - - - 6.25 23.84 

10/13/2003 Tower 73.22 - - - - - 6.24 23.84 

11/3/2003 Outlet - <0.03 0.3 - 222 3.0 - -

11/12/2003 Inlet - - 1.0 - - - - -

11/12/2003 Outlet - - 0.4 - - - - -

11/12/2003 Tower 1.00 - - - - - 8.12 19.28 

11/12/2003 Tower 1.33 - 0.3 - - - - -

11/12/2003 Tower 3.00 - - - - - 7.5 19.27 

11/12/2003 Tower 6.66 - - - - - 7.45 19.27 

11/12/2003 Tower 9.98 - - - - - 7.39 19.27 

11/12/2003 Tower 13.65 - - - - - 7.39 19.27 

11/12/2003 Tower 17.31 - - - - - 7.34 19.27 

11/12/2003 Tower 20.97 - - - - - 7.34 19.26 

11/12/2003 Tower 23.96 - - - - - 7.25 19.26 

11/12/2003 Tower 26.62 - - - - - 7.27 19.26 

11/12/2003 Tower 29.95 - - - - - 7.25 19.26 

11/12/2003 Tower 32.95 - - - - - 7.25 19.26 

11/12/2003 Tower 36.28 - - - - - 7.21 19.25 

11/12/2003 Tower 39.60 - - - - - 7.17 19.25 

11/12/2003 Tower 43.60 - - - - - 7.23 19.25 

11/12/2003 Tower 47.26 - - - - - 7.24 19.25 

11/12/2003 Tower 50.25 - - - - - 7.2 19.25 

11/12/2003 Tower 53.58 - - - - - 7.19 19.25 

11/12/2003 Tower 57.24 - - - - - 7.14 19.25 

11/12/2003 Tower 59.91 - - - - - 7.2 19.26 

11/12/2003 Tower 62.90 - - - - - 7.11 19.25 

11/12/2003 Tower 65.56 - - - - - 7.17 19.25 

12/1/2003 Outlet - - 0.4 - 230 3.0 - -

12/8/2003 Inlet - <0.03 1.2 - - - - -

12/8/2003 Outlet - <0.03 0.5 - - - - -

12/8/2003 Tower 0.33 - - - - - 8.53 15.55 

12/8/2003 Tower 1.33 0.040 0.4 - - - - -

12/8/2003 Tower 3.66 - - - - - 8.96 15.59 

12/8/2003 Tower 6.99 - - - - - 8.72 15.59 

12/8/2003 Tower 9.98 - - - - - 8.42 15.59 

12/8/2003 Tower 13.65 - - - - - 8.35 15.59 

12/8/2003 Tower 16.97 - - - - - 8.29 15.59 

12/8/2003 Tower 19.97 - 0.4 - - - 8.22 15.58 

12/8/2003 Tower 23.63 - - - - - 8.23 15.58 

12/8/2003 Tower 26.96 - - - - - 8.23 15.58 

12/8/2003 Tower 30.95 - - - - - 8.19 15.58 

12/8/2003 Tower 33.28 - - - - - 8.13 15.57 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

12/8/2003 Tower 36.61 - - - - - 8.13 15.56 

12/8/2003 Tower 39.94 0.030 0.4 - - - - -

12/8/2003 Tower 40.27 - - - - - 8.1 15.56 

12/8/2003 Tower 43.27 - - - - - 8.14 15.55 

12/8/2003 Tower 46.93 - - - - - 8.12 15.55 

12/8/2003 Tower 49.92 - - - - - 8.06 15.55 

12/8/2003 Tower 53.58 - - - - - 8.09 15.55 

12/8/2003 Tower 56.91 - - - - - 8.08 15.54 

12/8/2003 Tower 59.57 - - - - - 8.03 15.53 

12/8/2003 Tower 59.91 - 0.4 - - - - -

12/8/2003 Tower 63.23 - - - - - 8.02 15.53 

12/8/2003 Tower 66.89 - - - - - 7.98 15.53 

12/8/2003 Tower 70.22 - - - - - 7.95 15.53 

12/8/2003 Tower 73.22 - - - - - 7.93 15.53 

12/8/2003 Tower 76.55 - - - - - 7.94 15.53 

12/8/2003 Tower 79.87 <0.03 0.4 - - - - -

12/8/2003 Tower 80.21 - - - - - 7.93 15.53 

12/8/2003 Tower 83.20 - - - - - 7.91 15.52 

12/8/2003 Tower 86.53 - - - - - 7.92 15.53 

12/8/2003 Tower 89.53 - - - - - 7.89 15.52 

12/8/2003 Tower 93.19 - - - - - 7.9 15.52 

12/8/2003 Tower 96.18 - - - - - 7.86 15.53 

12/8/2003 Tower 97.85 - - - - - 7.83 15.53 

12/8/2003 Tower 99.84 - 0.4 - - - - -

1/5/2004 Outlet - - 0.6 - 230 2.2 - -

1/12/2004 Inlet - - 1.2 - - - - -

1/12/2004 Outlet - - 0.5 - - - - -

1/12/2004 Tower 1.33 - 0.4 - - - - -

1/12/2004 Tower 19.97 - 0.5 - - - - -

1/12/2004 Tower 39.94 - 0.5 - - - - -

1/12/2004 Tower 59.91 - 0.5 - - - - -

1/12/2004 Tower 79.87 - 0.5 - - - - -

1/12/2004 Tower 99.84 - 0.5 - - - - -

2/2/2004 Outlet - <0.03 0.2 - 230 3.1 - -

2/10/2004 Inlet - - 1.3 - - - - -

2/10/2004 Outlet - - 0.3 - - - - -

2/10/2004 Tower 1.33 - 0.2 - - - - -

2/10/2004 Tower 19.97 - 0.2 - - - - -

2/10/2004 Tower 39.94 - 0.2 - - - - -

2/10/2004 Tower 59.91 - 0.2 - - - - -

2/10/2004 Tower 79.87 - 0.2 - - - - -

3/1/2004 Outlet - - 0.4 - 236 2.8 - -

3/8/2004 Inlet - <0.03 1.3 - - - - -

3/8/2004 Outlet - <0.03 0.5 - - - - -

3/8/2004 Tower 0.67 - - - - - 9.32 14.67 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

3/8/2004 Tower 1.33 <0.03 0.5 - - - - -

3/8/2004 Tower 3.33 - - - - - 9.31 14.54 

3/8/2004 Tower 6.66 - - - - - 9.23 14.48 

3/8/2004 Tower 9.98 - - - - - 9.32 14.09 

3/8/2004 Tower 13.65 - - - - - 9.31 13.67 

3/8/2004 Tower 16.64 - - - - - 9.37 13.42 

3/8/2004 Tower 19.97 - 0.5 - - - - -

3/8/2004 Tower 21.97 - - - - - 9.37 13.3 

3/8/2004 Tower 23.30 - - - - - 9.39 13.21 

3/8/2004 Tower 26.62 - - - - - 9.34 13.13 

3/8/2004 Tower 29.95 - - - - - 9.35 13.02 

3/8/2004 Tower 33.28 - - - - - 9.33 12.97 

3/8/2004 Tower 36.94 - - - - - 9.34 12.89 

3/8/2004 Tower 39.94 <0.03 0.5 - - - 9.34 12.89 

3/8/2004 Tower 43.27 - - - - - 9.31 12.87 

3/8/2004 Tower 46.59 - - - - - 9.29 12.78 

3/8/2004 Tower 49.92 - - - - - 9.28 12.62 

3/8/2004 Tower 53.25 - - - - - 9.19 12.52 

3/8/2004 Tower 56.58 - - - - - 9.12 12.38 

3/8/2004 Tower 59.91 - 0.4 - - - 8.94 12.16 

3/8/2004 Tower 64.23 - - - - - 8.7 12.08 

3/8/2004 Tower 66.23 - - - - - 8.53 12.05 

3/8/2004 Tower 69.56 - - - - - 8.43 11.98 

3/8/2004 Tower 73.55 - - - - - 8.23 11.96 

3/8/2004 Tower 76.55 - - - - - 8.1 11.95 

3/8/2004 Tower 79.87 <0.03 0.4 - - - 7.93 11.92 

3/8/2004 Tower 83.20 - - - - - 7.9 11.92 

3/8/2004 Tower 86.53 - - - - - 7.85 11.92 

3/8/2004 Tower 89.19 - - - - - 7.75 11.9 

4/5/2004 Outlet - - 0.5 0.013 232 3.0 - -

4/12/2004 Tower 0.33 - - - - - 8.33 19.61 

4/12/2004 Tower 3.66 - - - - - 8.4 19.19 

4/12/2004 Tower 6.99 - - - - - 8.42 19.1 

4/12/2004 Tower 10.32 - - - - - 8.35 19.07 

4/12/2004 Tower 13.31 - - - - - 8.38 19.03 

4/12/2004 Tower 16.64 - - - - - 8.36 19.01 

4/12/2004 Tower 20.63 - - - - - 8.34 18.89 

4/12/2004 Tower 23.30 - - - - - 8.31 18.83 

4/12/2004 Tower 26.62 - - - - - 8.56 18.33 

4/12/2004 Tower 29.95 - - - - - 8.59 18.21 

4/12/2004 Tower 33.28 - - - - - 8.64 18.15 

4/12/2004 Tower 36.61 - - - - - 9.04 17.27 

4/12/2004 Tower 39.94 - - - - - 9.29 15.49 

4/12/2004 Tower 43.27 - - - - - 9.19 14.67 

4/12/2004 Tower 46.59 - - - - - 8.72 13.98 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

4/12/2004 Tower 49.92 - - - - - 8.35 13.55 

4/12/2004 Tower 53.58 - - - - - 7.85 13.26 

4/12/2004 Tower 56.58 - - - - - 7.53 13.15 

4/12/2004 Tower 59.91 - - - - - 7.16 12.99 

4/12/2004 Tower 63.23 - - - - - 6.62 12.88 

4/12/2004 Tower 66.56 - - - - - 6.4 12.82 

4/12/2004 Tower 70.22 - - - - - 6.3 12.8 

4/12/2004 Tower 73.22 - - - - - 6.19 12.79 

4/12/2004 Tower 76.55 - - - - - 6.18 12.81 

4/12/2004 Tower 79.87 - - - - - 6.04 12.73 

4/12/2004 Tower 82.87 - - - - - 5.51 12.52 

4/12/2004 Tower 83.20 - - - - - 5.62 12.55 

4/13/2004 Inlet - - 1.4 - - - - -

4/13/2004 Outlet - - 0.5 - - - - -

4/13/2004 Tower 1.33 - 0.6 - - - - -

4/13/2004 Tower 19.97 - 0.6 - - - - -

4/13/2004 Tower 39.94 - 0.6 - - - - -

4/13/2004 Tower 59.91 - 0.5 - - - - -

4/13/2004 Tower 79.87 - 0.5 - - - - -

4/13/2004 Tower 99.84 - 0.6 - - - - -

4/29/2004 Tower 0.33 - - - - - 8.67 20.88 

4/29/2004 Tower 3.33 - - - - - 8.65 20.43 

4/29/2004 Tower 6.66 - - - - - 9.08 20.26 

4/29/2004 Tower 9.98 - - - - - 8.67 20.15 

4/29/2004 Tower 16.64 - - - - - 8.72 20.12 

4/29/2004 Tower 16.97 - - - - - 8.63 20.09 

4/29/2004 Tower 19.97 - - - - - 8.65 20.04 

4/29/2004 Tower 23.63 - - - - - 8.66 19.97 

4/29/2004 Tower 26.62 - - - - - 8.66 19.96 

4/29/2004 Tower 29.95 - - - - - 8.58 19.93 

4/29/2004 Tower 33.95 - - - - - 8.6 19.91 

4/29/2004 Tower 36.61 - - - - - 8.58 19.9 

4/29/2004 Tower 39.94 - - - - - 8.55 19.75 

4/29/2004 Tower 43.60 - - - - - 8.54 19.19 

4/29/2004 Tower 46.93 - - - - - 8.53 18.32 

4/29/2004 Tower 49.92 - - - - - 8.49 18.19 

4/29/2004 Tower 53.58 - - - - - 8.29 15.73 

4/29/2004 Tower 56.58 - - - - - 8.17 15.67 

4/29/2004 Tower 60.24 - - - - - 8.15 15.5 

4/29/2004 Tower 63.57 - - - - - 8.09 14.96 

4/29/2004 Tower 66.56 - - - - - 8.06 14.82 

4/29/2004 Tower 70.56 - - - - - 7.95 14.65 

4/29/2004 Tower 73.55 - - - - - 8.03 14.45 

4/29/2004 Tower 76.55 - - - - - 7.91 14.34 

4/29/2004 Tower 79.87 - - - - - 7.63 14.2 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

4/29/2004 Tower 83.20 - - - - - 7.24 14.02 

4/29/2004 Tower 86.53 - - - - - 6.59 13.76 

4/29/2004 Tower 89.86 - - - - - 6.18 13.52 

4/29/2004 Tower 93.19 - - - - - 5.76 13.32 

4/29/2004 Tower 96.85 - - - - - 5.5 13.15 

4/29/2004 Tower 99.84 - - - - - 5.39 12.97 

4/29/2004 Tower 102.84 - - - - - 5.32 12.87 

5/3/2004 Outlet - <0.03 0.6 - 236 2.8 - -

5/10/2004 Inlet - - 1.4 - - - - -

5/10/2004 Outlet - - 0.7 - - - - -

5/10/2004 Tower 0.67 - - - - - 8.49 21.78 

5/10/2004 Tower 1.33 - 0.9 - - - - -

5/10/2004 Tower 3.66 - - - - - 8.55 21.72 

5/10/2004 Tower 6.99 - - - - - 8.49 21.68 

5/10/2004 Tower 10.32 - - - - - 8.54 21.59 

5/10/2004 Tower 13.31 - - - - - 8.77 21.58 

5/10/2004 Tower 16.64 - - - - - 8.5 21.53 

5/10/2004 Tower 19.97 - 0.8 - - - 8.44 21.51 

5/10/2004 Tower 23.63 - - - - - 8.61 21.34 

5/10/2004 Tower 26.96 - - - - - 8.47 21.24 

5/10/2004 Tower 29.95 - - - - - 8.61 21.17 

5/10/2004 Tower 33.28 - - - - - 8.56 21.13 

5/10/2004 Tower 36.94 - - - - - 8.59 21.11 

5/10/2004 Tower 39.94 - 0.9 - - - 8.53 20.9 

5/10/2004 Tower 43.27 - - - - - 8.73 20.25 

5/10/2004 Tower 46.93 - - - - - 8.69 19.85 

5/10/2004 Tower 50.25 - - - - - 8.6 19.33 

5/10/2004 Tower 53.25 - - - - - 8.29 18.66 

5/10/2004 Tower 56.91 - - - - - 8.02 18.01 

5/10/2004 Tower 59.91 - 0.7 - - - 7.73 17.56 

5/10/2004 Tower 63.23 - - - - - 7.6 17.53 

5/10/2004 Tower 66.89 - - - - - 7.5 17.08 

5/10/2004 Tower 69.89 - - - - - 7.43 16.95 

5/10/2004 Tower 73.22 - - - - - 7.3 16.61 

5/10/2004 Tower 76.88 - - - - - 7.12 16.39 

5/10/2004 Tower 79.87 - 0.6 - - - - -

5/10/2004 Tower 80.21 - - - - - 6.97 16.22 

5/10/2004 Tower 83.53 - - - - - 6.12 14.59 

5/10/2004 Tower 86.53 - - - - - 5.5 13.97 

5/10/2004 Tower 90.52 - - - - - 5.32 13.68 

5/10/2004 Tower 93.52 - - - - - 5.15 13.48 

5/10/2004 Tower 96.85 - - - - - 5.16 13.38 

5/10/2004 Tower 99.84 - 0.8 - - - - -

5/10/2004 Tower 103.17 - - - - - 4.95 13.12 

5/10/2004 Tower 103.84 - - - - - 5.08 13.16 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

5/10/2004 Tower 107.83 - - - - - 4.92 13.09 

6/7/2004 Outlet - - 0.9 - 240 3.6 - -

6/14/2004 Inlet - <0.03 1.2 - - - - -

6/14/2004 Outlet - <0.03 0.9 - - - - -

6/14/2004 Tower 0.00 - - - - - 8.49 24.06 

6/14/2004 Tower 1.33 <0.03 0.7 - - - - -

6/14/2004 Tower 3.33 - - - - - 8.82 24.01 

6/14/2004 Tower 6.66 - - - - - 8.79 23.86 

6/14/2004 Tower 9.98 - - - - - 8.8 23.84 

6/14/2004 Tower 13.31 - - - - - 8.97 23.81 

6/14/2004 Tower 16.97 - - - - - 8.55 23.77 

6/14/2004 Tower 19.97 - 0.7 - - - 8.72 23.69 

6/14/2004 Tower 23.30 - - - - - 9.16 23.69 

6/14/2004 Tower 26.62 - - - - - 8.66 23.68 

6/14/2004 Tower 29.95 - - - - - 8.79 23.67 

6/14/2004 Tower 33.61 - - - - - 9.2 23.65 

6/14/2004 Tower 36.94 - - - - - 8.72 23.62 

6/14/2004 Tower 39.94 <0.03 0.7 - - - 8.68 23.58 

6/14/2004 Tower 43.60 - - - - - 8.8 23.51 

6/14/2004 Tower 46.59 - - - - - 9.39 22.79 

6/14/2004 Tower 50.25 - - - - - 9.07 22.52 

6/14/2004 Tower 53.25 - - - - - 8.68 22.35 

6/14/2004 Tower 56.91 - - - - - 7.92 22.05 

6/14/2004 Tower 59.91 - 0.7 - - - - -

6/14/2004 Tower 61.24 - - - - - 7.15 21.63 

6/14/2004 Tower 63.23 - - - - - 6.81 21.5 

6/14/2004 Tower 66.56 - - - - - 6.82 21.37 

6/14/2004 Tower 70.56 - - - - - 6.2 20.95 

6/14/2004 Tower 74.55 - - - - - 6.26 20.71 

6/14/2004 Tower 77.54 - - - - - 6.19 20.57 

6/14/2004 Tower 79.87 <0.03 0.7 - - - - -

6/14/2004 Tower 80.21 - - - - - 5.8 20.54 

6/14/2004 Tower 83.87 - - - - - 5.8 20.34 

6/14/2004 Tower 87.53 - - - - - 5.55 19.89 

6/14/2004 Tower 90.52 - - - - - 4.71 19.32 

6/14/2004 Tower 93.19 - - - - - 4.02 18.63 

6/14/2004 Tower 96.51 - - - - - 3.62 17.86 

6/14/2004 Tower 99.84 - 0.8 - - - - -

6/14/2004 Tower 100.18 - - - - - 3.39 17.23 

6/14/2004 Tower 103.50 - - - - - 3.13 16.53 

6/14/2004 Tower 106.50 - - - - - 2.98 16 

6/14/2004 Tower 109.83 - - - - - 2.88 15.09 

7/2/2004 Tower 0.33 - - - - - 8.38 24.5 

7/2/2004 Tower 3.33 - - - - - 8.44 24.48 

7/2/2004 Tower 6.66 - - - - - 8.38 24.47 

28-Oct-09 D-163 GEOSCIENCE Support Services, Inc. 



    

    

     

 

 

    

 

  

  

  

  

City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

7/2/2004 Tower 9.98 - - - - - 8.32 24.48 

7/2/2004 Tower 13.31 - - - - - 8.39 24.46 

7/2/2004 Tower 16.64 - - - - - 8.31 24.43 

7/2/2004 Tower 19.64 - - - - - 8.21 24.42 

7/2/2004 Tower 22.96 - - - - - 8.37 24.41 

7/2/2004 Tower 26.62 - - - - - 8.38 24.4 

7/2/2004 Tower 29.95 - - - - - 8.25 24.39 

7/2/2004 Tower 32.95 - - - - - 8.21 24.39 

7/2/2004 Tower 36.61 - - - - - 8.25 24.38 

7/2/2004 Tower 39.60 - - - - - 8.36 24.38 

7/2/2004 Tower 43.27 - - - - - 8.21 24.3 

7/2/2004 Tower 46.59 - - - - - 8.17 24.26 

7/2/2004 Tower 49.92 - - - - - 8.12 24.24 

7/2/2004 Tower 53.25 - - - - - 8.06 24.18 

7/2/2004 Tower 56.58 - - - - - 8.03 24.02 

7/2/2004 Tower 59.91 - - - - - 7.63 23.67 

7/2/2004 Tower 63.23 - - - - - 7.5 23.59 

7/2/2004 Tower 66.56 - - - - - 7.24 23.14 

7/2/2004 Tower 69.89 - - - - - 6.5 22.34 

7/2/2004 Tower 72.89 - - - - - 5.95 22.1 

7/2/2004 Tower 76.21 - - - - - 5.76 21.95 

7/2/2004 Tower 76.55 - - - - - 5.59 21.94 

7/2/2004 Tower 79.87 - - - - - 5.34 21.7 

7/2/2004 Tower 83.20 - - - - - 5.04 21.5 

7/2/2004 Tower 86.53 - - - - - 4.81 21.39 

7/2/2004 Tower 89.86 - - - - - 4.59 21.3 

7/2/2004 Tower 93.19 - - - - - 4.36 21.13 

7/2/2004 Tower 96.51 - - - - - 3.96 20.83 

7/2/2004 Tower 99.84 - - - - - 3.74 20.64 

7/2/2004 Tower 103.17 - - - - - 2.95 19.87 

7/2/2004 Tower 106.50 - - - - - 2.53 18.63 

7/2/2004 Tower 110.16 - - - - - 2.16 17.92 

7/2/2004 Tower 113.15 - - - - - 1.96 16.72 

7/2/2004 Tower 116.48 - - - - - 1.55 15.08 

7/2/2004 Tower 120.14 - - - - - 1.5 14.26 

7/2/2004 Tower 121.81 - - - - - 1.38 14.11 

7/6/2004 Outlet - - 1.0 - 246 3.6 - -

7/12/2004 Inlet - - 1.2 - - - - -

7/12/2004 Outlet - - 1.2 - - - - -

7/12/2004 Tower 0.33 - - - - - 8.26 25.81 

7/12/2004 Tower 1.33 - 0.5 - - - - -

7/12/2004 Tower 3.33 - - - - - 8.31 25.56 

7/12/2004 Tower 6.99 - - - - - 8.31 25.4 

7/12/2004 Tower 9.98 - - - - - 8.35 25.27 

7/12/2004 Tower 12.98 - - - - - 8.2 25.18 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

7/12/2004 Tower 16.64 - - - - - 8.34 25.14 

7/12/2004 Tower 19.97 - 0.5 - - - 8.4 25.13 

7/12/2004 Tower 23.30 - - - - - 8.36 25.1 

7/12/2004 Tower 26.62 - - - - - 8.29 25.01 

7/12/2004 Tower 30.29 - - - - - 8.19 24.93 

7/12/2004 Tower 33.61 - - - - - 8.18 24.88 

7/12/2004 Tower 36.61 - - - - - 8.02 24.81 

7/12/2004 Tower 39.94 - 0.5 - - - - -

7/12/2004 Tower 40.27 - - - - - 7.96 24.75 

7/12/2004 Tower 43.27 - - - - - 7.91 24.74 

7/12/2004 Tower 46.93 - - - - - 7.98 24.71 

7/12/2004 Tower 50.25 - - - - - 7.94 24.65 

7/12/2004 Tower 53.25 - - - - - 7.87 24.62 

7/12/2004 Tower 56.91 - - - - - 7.92 24.56 

7/12/2004 Tower 59.91 - 0.5 - - - - -

7/12/2004 Tower 60.24 - - - - - 7.54 24.21 

7/12/2004 Tower 63.23 - - - - - 6.96 23.91 

7/12/2004 Tower 66.56 - - - - - 6.28 23.03 

7/12/2004 Tower 69.89 - - - - - 5.8 22.86 

7/12/2004 Tower 73.22 - - - - - 5.65 22.86 

7/12/2004 Tower 77.21 - - - - - 5.36 22.58 

7/12/2004 Tower 79.87 - 0.9 - - - 5.29 22.53 

7/12/2004 Tower 83.20 - - - - - 5.2 22.45 

7/12/2004 Tower 86.53 - - - - - 5.12 22.44 

7/12/2004 Tower 89.53 - - - - - 4.5 22.01 

7/12/2004 Tower 93.19 - - - - - 4.36 21.95 

7/12/2004 Tower 96.51 - - - - - 4.2 21.88 

7/12/2004 Tower 99.84 - 0.9 - - - - -

7/12/2004 Tower 100.51 - - - - - 3.4 21.2 

7/12/2004 Tower 103.17 - - - - - 2.88 20.8 

7/12/2004 Tower 106.50 - - - - - 2.59 20.22 

7/12/2004 Tower 110.49 - - - - - 2.19 19.66 

7/12/2004 Tower 114.15 - - - - - 1.87 18.61 

7/12/2004 Tower 117.48 - - - - - 1.51 16.86 

7/12/2004 Tower 119.81 - 1.2 - - - - -

7/12/2004 Tower 120.14 - - - - - 0.76 14.73 

7/12/2004 Tower 121.81 - - - - - 0.64 14.6 

8/2/2004 Outlet - <0.03 0.9 - 246.236 3.1 - -

8/9/2004 Inlet - - 0.9 - - - - -

8/9/2004 Outlet - - 0.9 - - - - -

8/9/2004 Tower 0.33 - - - - - 8.52 26.91 

8/9/2004 Tower 1.33 - 0.2 - - - - -

8/9/2004 Tower 3.33 - - - - - 8.59 26.83 

8/9/2004 Tower 6.99 - - - - - 8.58 26.57 

8/9/2004 Tower 9.98 - - - - - 8.66 26.52 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

8/9/2004 Tower 13.31 - - - - - 8.68 26.4 

8/9/2004 Tower 16.64 - - - - - 8.7 26.28 

8/9/2004 Tower 19.97 - 0.1 - - - 8.6 26.24 

8/9/2004 Tower 23.30 - - - - - 8.58 26.21 

8/9/2004 Tower 26.62 - - - - - 8.44 26.18 

8/9/2004 Tower 30.29 - - - - - 8.25 26.09 

8/9/2004 Tower 33.61 - - - - - 8.29 26.07 

8/9/2004 Tower 36.94 - - - - - 8.28 26.06 

8/9/2004 Tower 39.94 - 0.2 - - - 8.17 26.05 

8/9/2004 Tower 43.60 - - - - - 8.17 26.03 

8/9/2004 Tower 46.93 - - - - - 7.98 25.98 

8/9/2004 Tower 49.92 - - - - - 7.64 25.88 

8/9/2004 Tower 53.25 - - - - - 7.52 25.84 

8/9/2004 Tower 56.91 - - - - - 7.51 25.81 

8/9/2004 Tower 59.91 - 0.3 - - - 7.2 25.75 

8/9/2004 Tower 63.57 - - - - - 6.67 25.59 

8/9/2004 Tower 66.56 - - - - - 5.92 25.16 

8/9/2004 Tower 69.89 - - - - - 5.4 24.85 

8/9/2004 Tower 73.22 - - - - - 4.89 24.58 

8/9/2004 Tower 77.21 - - - - - 4.58 24.36 

8/9/2004 Tower 79.87 - 0.7 - - - - -

8/9/2004 Tower 80.54 - - - - - 4.27 24.22 

8/9/2004 Tower 83.53 - - - - - 4.14 24.14 

8/9/2004 Tower 86.86 - - - - - 3.84 23.97 

8/9/2004 Tower 90.19 - - - - - 3.53 23.81 

8/9/2004 Tower 93.52 - - - - - 3.22 23.73 

8/9/2004 Tower 96.51 - - - - - 3.13 23.71 

8/9/2004 Tower 99.51 - - - - - 2.73 23.6 

8/9/2004 Tower 99.84 - 0.9 - - - - -

8/9/2004 Tower 100.18 - - - - - 2.61 23.53 

8/9/2004 Tower 103.17 - - - - - 2.47 23.26 

8/9/2004 Tower 106.50 - - - - - 2.34 23.14 

8/9/2004 Tower 109.83 - - - - - 2.21 22.89 

8/9/2004 Tower 113.15 - - - - - 1.99 22.47 

8/9/2004 Tower 116.82 - - - - - 1.54 21.54 

8/9/2004 Tower 119.81 - 1.1 - - - - -

8/9/2004 Tower 120.48 - - - - - 0.39 15.95 

8/9/2004 Tower 122.14 - - - - - 0.34 15.79 

9/7/2004 Outlet - - 0.3 <0.005 254 3.2 - -

9/13/2004 Inlet - <0.03 - - - - - -

9/13/2004 Outlet - 0.040 0.3 - - - - -

9/13/2004 Tower 0.00 - - - - - 7.33 26.4 

9/13/2004 Tower 1.33 0.030 0.1 - - - - -

9/13/2004 Tower 3.33 - - - - - 7.37 26.37 

9/13/2004 Tower 6.66 - - - - - 7.44 26.34 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

9/13/2004 Tower 9.98 - - - - - 7.34 26.29 

9/13/2004 Tower 13.31 - - - - - 7.26 26.21 

9/13/2004 Tower 16.64 - - - - - 7.27 26.11 

9/13/2004 Tower 19.97 - 0.1 - - - 7.21 26.07 

9/13/2004 Tower 23.30 - - - - - 7.17 26.05 

9/13/2004 Tower 26.62 - - - - - 7.17 26.01 

9/13/2004 Tower 29.95 - - - - - 7.16 26.01 

9/13/2004 Tower 33.28 - - - - - 7.2 25.99 

9/13/2004 Tower 36.61 - - - - - 7.13 25.98 

9/13/2004 Tower 39.94 <0.03 0.1 - - - 6.87 25.95 

9/13/2004 Tower 43.27 - - - - - 6.71 25.94 

9/13/2004 Tower 46.59 - - - - - 6.57 25.93 

9/13/2004 Tower 49.92 - - - - - 6.59 25.93 

9/13/2004 Tower 53.25 - - - - - 6.51 25.93 

9/13/2004 Tower 56.58 - - - - - 6.46 25.91 

9/13/2004 Tower 59.91 - 0.1 - - - 6.44 25.89 

9/13/2004 Tower 63.23 - - - - - 6.22 25.86 

9/13/2004 Tower 66.56 - - - - - 6.15 25.86 

9/13/2004 Tower 69.89 - - - - - 6.21 25.84 

9/13/2004 Tower 73.22 - - - - - 6.05 25.82 

9/13/2004 Tower 76.55 - - - - - 5.87 25.79 

9/13/2004 Tower 79.87 <0.03 0.2 - - - 5.73 25.77 

9/13/2004 Tower 83.20 - - - - - 5.66 25.75 

9/13/2004 Tower 86.53 - - - - - 5.47 25.74 

9/13/2004 Tower 89.86 - - - - - 4.97 25.65 

9/13/2004 Tower 93.19 - - - - - 4.5 25.56 

9/13/2004 Tower 96.51 - - - - - 4.05 25.48 

9/13/2004 Tower 99.84 - 0.3 - - - 3.74 25.43 

9/13/2004 Tower 103.17 - - - - - 3.4 25.32 

9/13/2004 Tower 106.50 - - - - - 2.94 25.13 

9/13/2004 Tower 109.83 - - - - - 1.98 24.8 

9/13/2004 Tower 113.15 - - - - - 1.34 24.42 

9/13/2004 Tower 116.48 - - - - - 0.27 22.15 

9/13/2004 Tower 119.81 <0.03 0.7 - - - 0.25 20.07 

10/4/2004 Outlet - - 0.2 - 252 2.5 - -

10/11/2004 Inlet - - 1.1 - - - - -

10/11/2004 Outlet - - 0.2 - - - - -

10/11/2004 Tower 0.00 - - - - - 7.21 23.5 

10/11/2004 Tower 1.33 - 0.2 - - - - -

10/11/2004 Tower 3.33 - - - - - 7.55 23.5 

10/11/2004 Tower 6.66 - - - - - 6.94 23.49 

10/11/2004 Tower 9.98 - - - - - 6.93 23.49 

10/11/2004 Tower 13.31 - - - - - 6.91 23.49 

10/11/2004 Tower 16.64 - - - - - 6.77 23.49 

10/11/2004 Tower 19.97 - 0.2 - - - 6.87 23.49 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

10/11/2004 Tower 23.30 - - - - - 6.89 23.49 

10/11/2004 Tower 26.62 - - - - - 6.84 23.48 

10/11/2004 Tower 29.95 - - - - - 7.16 23.49 

10/11/2004 Tower 33.28 - - - - - 6.84 23.49 

10/11/2004 Tower 36.61 - - - - - 6.79 23.49 

10/11/2004 Tower 39.94 - 0.2 - - - - -

10/11/2004 Tower 43.27 - - - - - 6.73 23.49 

10/11/2004 Tower 46.59 - - - - - 6.68 23.48 

10/11/2004 Tower 49.92 - - - - - 6.68 23.47 

10/11/2004 Tower 53.25 - - - - - 6.64 23.47 

10/11/2004 Tower 56.58 - - - - - 6.61 23.46 

10/11/2004 Tower 59.91 - 0.2 - - - 6.66 23.47 

10/11/2004 Tower 63.23 - - - - - 6.7 23.47 

10/11/2004 Tower 66.56 - - - - - 6.69 23.46 

10/11/2004 Tower 69.89 - - - - - 6.6 23.46 

10/11/2004 Tower 73.22 - - - - - 6.72 23.45 

10/11/2004 Tower 76.55 - - - - - 6.71 23.45 

10/11/2004 Tower 79.87 - 0.2 - - - 6.69 23.44 

10/11/2004 Tower 83.20 - - - - - 6.68 23.43 

10/11/2004 Tower 89.86 - - - - - 6.72 23.43 

10/11/2004 Tower 93.19 - - - - - 6.72 23.43 

10/11/2004 Tower 96.51 - - - - - 6.69 23.43 

10/11/2004 Tower 99.84 - 0.2 - - - 6.71 23.42 

10/11/2004 Tower 103.17 - - - - - 6.74 23.43 

10/11/2004 Tower 106.50 - - - - - 6.7 23.43 

10/11/2004 Tower 109.83 - - - - - 6.69 23.43 

10/11/2004 Tower 113.15 - - - - - 6.66 23.42 

10/11/2004 Tower 116.48 - - - - - 6.61 23.42 

10/11/2004 Tower 119.81 - - - - - 6.52 23.42 

11/1/2004 Outlet - <0.03 0.6 - 257 2.4 - -

11/8/2004 Inlet - - 0.9 - - - - -

11/8/2004 Outlet - - 0.5 - - - - -

11/8/2004 Tower 0.00 - - - - - 7.7 19.25 

11/8/2004 Tower 1.33 - 0.5 - - - - -

11/8/2004 Tower 3.33 - - - - - 7.63 19.25 

11/8/2004 Tower 6.66 - - - - - 7.59 19.26 

11/8/2004 Tower 9.98 - - - - - 7.55 19.23 

11/8/2004 Tower 13.31 - - - - - 7.45 19.21 

11/8/2004 Tower 16.64 - - - - - 7.47 19.2 

11/8/2004 Tower 19.97 - 0.5 - - - 7.43 19.2 

11/8/2004 Tower 23.30 - - - - - 7.5 19.2 

11/8/2004 Tower 26.62 - - - - - 7.47 19.2 

11/8/2004 Tower 29.95 - - - - - 7.51 19.2 

11/8/2004 Tower 33.28 - - - - - 7.39 19.2 

11/8/2004 Tower 36.61 - - - - - 7.45 19.19 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

11/8/2004 Tower 39.94 - 0.5 - - - 7.4 19.19 

11/8/2004 Tower 43.27 - - - - - 7.49 19.19 

11/8/2004 Tower 46.59 - - - - - 7.46 19.18 

11/8/2004 Tower 49.92 - - - - - 7.48 19.18 

11/8/2004 Tower 53.25 - - - - - 7.5 19.18 

11/8/2004 Tower 56.58 - - - - - 7.42 19.18 

11/8/2004 Tower 59.91 - 0.5 - - - 7.43 19.18 

11/8/2004 Tower 63.23 - - - - - 7.46 19.18 

11/8/2004 Tower 66.56 - - - - - 7.4 19.18 

11/8/2004 Tower 69.89 - - - - - 7.39 19.18 

11/8/2004 Tower 73.22 - - - - - 7.43 19.18 

11/8/2004 Tower 76.55 - - - - - 7.39 19.17 

11/8/2004 Tower 79.87 - 0.5 - - - 7.36 19.17 

11/8/2004 Tower 83.20 - - - - - 7.36 19.17 

11/8/2004 Tower 86.53 - - - - - 7.4 19.17 

11/8/2004 Tower 89.86 - - - - - 7.39 19.17 

11/8/2004 Tower 93.19 - - - - - 7.35 19.17 

11/8/2004 Tower 96.51 - - - - - 7.39 19.17 

11/8/2004 Tower 99.84 - 0.5 - - - 7.39 19.17 

11/8/2004 Tower 103.17 - - - - - 7.35 19.17 

11/8/2004 Tower 106.50 - - - - - 7.38 19.17 

11/8/2004 Tower 109.83 - - - - - 7.42 19.17 

11/8/2004 Tower 113.15 - - - - - 7.37 19.17 

11/8/2004 Tower 116.48 - - - - - 7.45 19.17 

11/8/2004 Tower 119.81 - 0.5 - - - 7.39 19.16 

11/8/2004 Tower 123.14 - - - - - 7.31 19.16 

11/8/2004 Tower 126.47 - - - - - 7.26 19.16 

12/6/2004 Outlet - - 0.6 - 252 2.7 - -

12/13/2004 Inlet - <0.03 1.1 - - - - -

12/13/2004 Outlet - <0.03 0.6 - - - - -

12/13/2004 Tower 1.33 <0.03 0.6 - - - - -

12/13/2004 Tower 19.97 - 0.6 - - - - -

12/13/2004 Tower 39.94 <0.03 0.6 - - - - -

12/13/2004 Tower 59.91 - 0.6 - - - - -

12/13/2004 Tower 79.87 <0.03 0.6 - - - - -

12/13/2004 Tower 99.84 - 0.6 - - - - -

12/13/2004 Tower 119.81 - 0.6 - - - - -

1/3/2005 Outlet - - 0.6 - 255 2.1 - -

1/10/2005 Inlet - - 1.6 - - - - -

1/10/2005 Outlet - - 0.6 - - - - -

1/10/2005 Tower 0.00 - - - - - 9.66 12.73 

1/10/2005 Tower 1.33 - 0.6 - - - - -

1/10/2005 Tower 3.33 - - - - - 9.52 12.73 

1/10/2005 Tower 6.66 - - - - - 9.43 12.72 

1/10/2005 Tower 9.98 - - - - - 9.32 12.71 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

1/10/2005 Tower 13.31 - - - - - 9.32 12.7 

1/10/2005 Tower 16.64 - - - - - 9.27 12.7 

1/10/2005 Tower 19.97 - 0.6 - - - 9.17 12.7 

1/10/2005 Tower 23.30 - - - - - 9.17 12.7 

1/10/2005 Tower 26.62 - - - - - 9.15 12.7 

1/10/2005 Tower 29.95 - - - - - 9.12 12.7 

1/10/2005 Tower 33.28 - - - - - 9.1 12.69 

1/10/2005 Tower 36.61 - - - - - 9.1 12.69 

1/10/2005 Tower 39.94 - 0.6 - - - 9.03 12.69 

1/10/2005 Tower 43.27 - - - - - 9.03 12.7 

1/10/2005 Tower 46.59 - - - - - 8.99 12.69 

1/10/2005 Tower 49.92 - - - - - 8.96 12.69 

1/10/2005 Tower 53.25 - - - - - 9.01 12.69 

1/10/2005 Tower 56.58 - - - - - 9 12.69 

1/10/2005 Tower 59.91 - 0.6 - - - 8.99 12.69 

1/10/2005 Tower 63.23 - - - - - 8.97 12.69 

1/10/2005 Tower 66.56 - - - - - 8.94 12.68 

1/10/2005 Tower 69.89 - - - - - 8.96 12.68 

1/10/2005 Tower 73.22 - - - - - 8.92 12.69 

1/10/2005 Tower 76.55 - - - - - 8.92 12.68 

1/10/2005 Tower 79.87 - 0.6 - - - 8.87 12.68 

1/10/2005 Tower 83.20 - - - - - 8.89 12.68 

1/10/2005 Tower 86.53 - - - - - 8.93 12.68 

1/10/2005 Tower 89.86 - - - - - 8.86 12.67 

1/10/2005 Tower 93.19 - - - - - 8.83 12.67 

1/10/2005 Tower 96.51 - - - - - 8.88 12.67 

1/10/2005 Tower 99.84 - 0.6 - - - 8.82 12.67 

1/10/2005 Tower 103.17 - - - - - 8.84 12.68 

1/10/2005 Tower 106.50 - - - - - 8.85 12.68 

1/10/2005 Tower 109.83 - - - - - 8.78 12.68 

1/10/2005 Tower 113.15 - - - - - 8.81 12.67 

1/10/2005 Tower 116.48 - - - - - 8.81 12.67 

1/10/2005 Tower 119.81 - 0.6 - - - 8.8 12.67 

1/10/2005 Tower 123.14 - - - - - 8.83 12.67 

1/10/2005 Tower 126.47 - - - - - 8.78 12.67 

1/10/2005 Tower 129.80 - - - - - 8.69 12.67 

2/7/2005 Outlet - <0.03 0.7 - 250 2.0 - -

2/9/2005 Inlet - - 1.3 - - - - -

2/9/2005 Outlet - - 0.7 - - - - -

2/9/2005 Tower 0.00 - - - - - 9.77 12.97 

2/9/2005 Tower 1.33 - 0.7 - - - - -

2/9/2005 Tower 3.33 - - - - - 9.77 12.93 

2/9/2005 Tower 6.66 - - - - - 9.76 12.71 

2/9/2005 Tower 9.98 - - - - - 9.61 12.67 

2/9/2005 Tower 13.31 - - - - - 9.61 12.64 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

2/9/2005 Tower 16.64 - - - - - 9.6 12.63 

2/9/2005 Tower 19.97 - 0.7 - - - 9.63 12.62 

2/9/2005 Tower 23.30 - - - - - 9.55 12.62 

2/9/2005 Tower 26.62 - - - - - 9.5 12.61 

2/9/2005 Tower 29.95 - - - - - 9.43 12.59 

2/9/2005 Tower 33.28 - - - - - 9.46 12.58 

2/9/2005 Tower 36.61 - - - - - 9.39 12.57 

2/9/2005 Tower 39.94 - 0.7 - - - 9.43 12.56 

2/9/2005 Tower 43.27 - - - - - 9.4 12.56 

2/9/2005 Tower 46.59 - - - - - 9.37 12.57 

2/9/2005 Tower 49.92 - - - - - 9.38 12.56 

2/9/2005 Tower 53.25 - - - - - 9.38 12.56 

2/9/2005 Tower 56.58 - - - - - 9.35 12.56 

2/9/2005 Tower 59.91 - 0.7 - - - 9.35 12.56 

2/9/2005 Tower 63.23 - - - - - 9.29 12.56 

2/9/2005 Tower 66.56 - - - - - 9.23 12.56 

2/9/2005 Tower 69.89 - - - - - 9.24 12.56 

2/9/2005 Tower 73.22 - - - - - 9.24 12.56 

2/9/2005 Tower 76.55 - - - - - 9.26 12.56 

2/9/2005 Tower 79.87 - 0.7 - - - 9.23 12.55 

2/9/2005 Tower 83.20 - - - - - 9.26 12.55 

2/9/2005 Tower 86.53 - - - - - 9.27 12.55 

2/9/2005 Tower 89.86 - - - - - 9.22 12.55 

2/9/2005 Tower 93.19 - - - - - 9.26 12.55 

2/9/2005 Tower 96.51 - - - - - 9.24 12.55 

2/9/2005 Tower 99.84 - 0.7 - - - 9.23 12.54 

2/9/2005 Tower 103.17 - - - - - 9.25 12.55 

2/9/2005 Tower 106.50 - - - - - 9.24 12.54 

2/9/2005 Tower 109.83 - - - - - 9.21 12.54 

2/9/2005 Tower 113.15 - - - - - 9.3 12.54 

2/9/2005 Tower 116.48 - - - - - 9.31 12.54 

2/9/2005 Tower 119.81 - 0.7 - - - 9.32 12.54 

2/9/2005 Tower 123.14 - - - - - 9.26 12.54 

2/9/2005 Tower 126.47 - - - - - 9.23 12.54 

3/7/2005 Outlet 1.33 - 0.9 - 246 <0.002 - -

3/9/2005 Tower 0.00 - - - - - 9.84 17.04 

3/9/2005 Tower 3.33 - - - - - 10.22 15.81 

3/9/2005 Tower 6.66 - - - - - 10.29 15.49 

3/9/2005 Tower 9.98 - - - - - 10.29 15.43 

3/9/2005 Tower 13.31 - - - - - 10.44 15.24 

3/9/2005 Tower 16.64 - - - - - 10.59 15.13 

3/9/2005 Tower 19.97 - - - - - 10.86 15.06 

3/9/2005 Tower 23.30 - - - - - 10.43 14.83 

3/9/2005 Tower 26.62 - - - - - 10.3 13.66 

3/9/2005 Tower 29.95 - - - - - 9.67 13.26 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

3/9/2005 Tower 33.28 - - - - - 9.17 13.21 

3/9/2005 Tower 36.61 - - - - - 9.21 13.12 

3/9/2005 Tower 39.94 - - - - - 9.23 13.05 

3/9/2005 Tower 43.27 - - - - - 9.13 13.03 

3/9/2005 Tower 46.59 - - - - - 9.17 13 

3/9/2005 Tower 49.92 - - - - - 9 13 

3/9/2005 Tower 53.25 - - - - - 8.96 12.98 

3/9/2005 Tower 56.58 - - - - - 9.15 12.96 

3/9/2005 Tower 59.91 - - - - - 9.15 12.92 

3/9/2005 Tower 63.23 - - - - - 9.14 12.89 

3/9/2005 Tower 66.56 - - - - - 9.15 12.86 

3/9/2005 Tower 69.89 - - - - - 9.15 12.85 

3/9/2005 Tower 73.22 - - - - - 9.15 12.84 

3/9/2005 Tower 76.55 - - - - - 9.17 12.83 

3/9/2005 Tower 79.87 - - - - - 9.1 12.83 

3/9/2005 Tower 83.20 - - - - - 9.03 12.82 

3/9/2005 Tower 86.53 - - - - - 8.97 12.8 

3/9/2005 Tower 89.86 - - - - - 8.9 12.79 

3/9/2005 Tower 93.19 - - - - - 8.81 12.78 

3/9/2005 Tower 96.51 - - - - - 8.63 12.77 

3/9/2005 Tower 99.84 - - - - - 8.6 12.77 

3/9/2005 Tower 103.17 - - - - - 8.6 12.77 

3/9/2005 Tower 106.50 - - - - - 8.41 12.77 

3/9/2005 Tower 109.83 - - - - - 8.33 12.76 

3/9/2005 Tower 113.15 - - - - - 8.3 12.75 

3/9/2005 Tower 116.48 - - - - - 8.3 12.74 

3/9/2005 Tower 119.81 - - - - - 8.26 12.74 

3/14/2005 Inlet 1.33 <0.03 4.8 - - - - -

3/14/2005 Outlet 1.33 0.030 1.0 - - - - -

3/14/2005 Tower 0.00 - - - - - 10.5 15.78 

3/14/2005 Tower 1.33 0.040 1.2 - - - - -

3/14/2005 Tower 3.33 - - - - - 10.37 15.78 

3/14/2005 Tower 6.66 - - - - - 10.35 15.77 

3/14/2005 Tower 9.98 - - - - - 10.33 15.68 

3/14/2005 Tower 13.31 - - - - - 10.27 15.4 

3/14/2005 Tower 16.64 - - - - - 10.32 15.07 

3/14/2005 Tower 19.97 - - - - - 10.22 14.64 

3/14/2005 Tower 23.30 - - - - - 9.97 14.21 

3/14/2005 Tower 26.62 - - - - - 9.69 13.69 

3/14/2005 Tower 29.95 - - - - - 9.41 13.46 

3/14/2005 Tower 33.28 - - - - - 9.19 13.22 

3/14/2005 Tower 36.61 - - - - - 9.05 13.19 

3/14/2005 Tower 39.94 0.030 1.0 - - - 9.01 13.11 

3/14/2005 Tower 49.92 - - - - - 8.89 12.97 

3/14/2005 Tower 59.91 - - - - - 8.75 12.9 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

3/14/2005 Tower 69.89 - - - - - 8.71 12.88 

3/14/2005 Tower 79.87 0.040 0.9 - - - 8.84 12.85 

3/14/2005 Tower 89.86 - - - - - 8.75 12.83 

3/14/2005 Tower 99.84 - - - - - 8.53 12.81 

3/14/2005 Tower 109.83 - - - - - 8.26 12.79 

3/14/2005 Tower 116.48 - - - - - 8.09 12.81 

3/14/2005 Tower 119.81 0.040 0.8 - - - - -

4/4/2005 Outlet 1.33 - 1.2 - 246 2.1 - -

4/11/2005 Inlet 1.33 - 1.2 - - - - -

4/11/2005 Outlet 1.33 - 1.2 - - - - -

4/11/2005 Tower 0.00 - - - - - 9.5 17 

4/11/2005 Tower 1.33 - 1.1 - - - - -

4/11/2005 Tower 3.33 - - - - - 9.7 16.73 

4/11/2005 Tower 6.66 - - - - - 9.67 16.64 

4/11/2005 Tower 9.98 - - - - - 9.51 16.58 

4/11/2005 Tower 13.31 - - - - - 9.51 16.49 

4/11/2005 Tower 16.64 - - - - - 9.58 16.3 

4/11/2005 Tower 19.97 - 1.2 - - - 9.58 16.16 

4/11/2005 Tower 23.30 - - - - - 9.56 16 

4/11/2005 Tower 26.62 - - - - - 9.58 15.98 

4/11/2005 Tower 29.95 - - - - - 9.44 15.89 

4/11/2005 Tower 33.28 - - - - - 9.47 15.88 

4/11/2005 Tower 36.61 - - - - - 9.41 15.86 

4/11/2005 Tower 39.94 - 1.2 - - - 9.06 15.35 

4/11/2005 Tower 43.27 - - - - - 9.17 14.95 

4/11/2005 Tower 46.59 - - - - - 8.26 14.6 

4/11/2005 Tower 49.92 - - - - - 8.14 14.38 

4/11/2005 Tower 53.25 - - - - - 8.01 14.2 

4/11/2005 Tower 56.58 - - - - - 7.8 14.07 

4/11/2005 Tower 59.91 - 1.2 - - - 7.79 13.89 

4/11/2005 Tower 63.23 - - - - - 7.64 13.84 

4/11/2005 Tower 66.56 - - - - - 7.62 13.68 

4/11/2005 Tower 69.89 - - - - - 7.6 13.63 

4/11/2005 Tower 73.22 - - - - - 7.48 13.57 

4/11/2005 Tower 76.55 - - - - - 7.47 13.55 

4/11/2005 Tower 79.87 - 1.2 - - - 7.42 13.46 

4/11/2005 Tower 83.20 - - - - - 7.41 13.41 

4/11/2005 Tower 86.53 - - - - - 7.41 13.34 

4/11/2005 Tower 89.86 - - - - - 7.21 13.32 

4/11/2005 Tower 93.19 - - - - - 7.23 13.24 

4/11/2005 Tower 96.51 - - - - - 7.12 13.2 

4/11/2005 Tower 99.84 - 1.2 - - - 7.13 13.19 

4/11/2005 Tower 103.17 - - - - - 7.16 13.19 

4/11/2005 Tower 109.83 - - - - - 7.14 13.18 

4/11/2005 Tower 113.15 - - - - - 7.12 13.18 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

4/11/2005 Tower 116.48 - - - - - 7.15 13.16 

4/11/2005 Tower 119.81 - 1.2 - - - - -

5/2/2005 Outlet 1.33 - 1.4 - 244 2.2 - -

5/11/2005 Inlet 1.33 - 1.9 - - - - -

5/11/2005 Outlet 1.33 - 1.4 - - - - -

5/11/2005 Tower 0.00 - - - - - 8.88 20.2 

5/11/2005 Tower 1.33 - 0.9 - - - - -

5/11/2005 Tower 3.33 - - - - - 8.94 19.92 

5/11/2005 Tower 6.66 - - - - - 8.95 19.75 

5/11/2005 Tower 9.98 - - - - - 9.07 19.44 

5/11/2005 Tower 13.31 - - - - - 9.11 19.29 

5/11/2005 Tower 16.64 - - - - - 8.99 19.28 

5/11/2005 Tower 19.97 - 0.9 - - - 8.97 19.28 

5/11/2005 Tower 23.30 - - - - - 8.91 19.25 

5/11/2005 Tower 26.62 - - - - - 8.93 19.24 

5/11/2005 Tower 29.95 - - - - - 8.82 19.22 

5/11/2005 Tower 33.28 - - - - - 8.85 19.2 

5/11/2005 Tower 36.61 - - - - - 8.92 19.14 

5/11/2005 Tower 39.94 - 0.8 - - - 8.36 18.42 

5/11/2005 Tower 43.27 - - - - - 7.1 16.96 

5/11/2005 Tower 46.59 - - - - - 6.79 16.58 

5/11/2005 Tower 49.92 - - - - - 6.6 16.27 

5/11/2005 Tower 53.25 - - - - - 6.45 15.82 

5/11/2005 Tower 56.58 - - - - - 6.29 15.46 

5/11/2005 Tower 59.91 - 1.3 - - - 6.22 15.16 

5/11/2005 Tower 63.23 - - - - - 6.11 14.87 

5/11/2005 Tower 66.56 - - - - - 5.91 14.55 

5/11/2005 Tower 69.89 - - - - - 5.86 14.54 

5/11/2005 Tower 73.22 - - - - - 5.83 14.5 

5/11/2005 Tower 76.55 - - - - - 5.73 14.34 

5/11/2005 Tower 79.87 - 0.9 - - - 5.59 14.18 

5/11/2005 Tower 83.20 - - - - - 5.47 14.12 

5/11/2005 Tower 86.53 - - - - - 5.44 14.09 

5/11/2005 Tower 89.86 - - - - - 5.37 14.04 

5/11/2005 Tower 93.19 - - - - - 5.31 13.98 

5/11/2005 Tower 96.51 - - - - - 5.24 13.97 

5/11/2005 Tower 99.84 - 1.5 - - - 5.14 13.92 

5/11/2005 Tower 103.17 - - - - - 5.1 13.91 

5/11/2005 Tower 106.50 - - - - - 5.1 13.9 

5/11/2005 Tower 109.83 - - - - - 5.08 13.89 

5/11/2005 Tower 113.15 - - - - - 5.07 13.9 

5/11/2005 Tower 116.48 - - - - - 5.01 13.9 

5/11/2005 Tower 119.81 - 1.5 - - - 5.01 13.89 

6/6/2005 Outlet 1.33 - 1.5 - 243 <0.002 - -

6/13/2005 Inlet 1.33 <0.03 1.9 - - - - -
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

6/13/2005 Outlet 1.33 <0.03 1.6 - - - - -

6/13/2005 Tower 0.00 - - - - - 9.48 23.57 

6/13/2005 Tower 1.33 <0.03 0.3 - - - - -

6/13/2005 Tower 3.33 - - - - - 9.61 23.23 

6/13/2005 Tower 6.66 - - - - - 9.67 23.11 

6/13/2005 Tower 9.98 - - - - - 9.75 23.01 

6/13/2005 Tower 13.31 - - - - - 9.77 22.93 

6/13/2005 Tower 16.64 - - - - - 9.67 22.87 

6/13/2005 Tower 19.97 - 0.4 - - - 9.61 22.87 

6/13/2005 Tower 23.30 - - - - - 9.53 22.85 

6/13/2005 Tower 26.62 - - - - - 9.46 22.85 

6/13/2005 Tower 29.95 - - - - - 9.49 22.83 

6/13/2005 Tower 33.28 - - - - - 9.44 22.81 

6/13/2005 Tower 36.61 - - - - - 9.41 22.71 

6/13/2005 Tower 39.94 <0.03 0.4 - - - 9.28 21.1 

6/13/2005 Tower 43.27 - - - - - 8.67 20.31 

6/13/2005 Tower 46.59 - - - - - 7.48 19.62 

6/13/2005 Tower 49.92 - - - - - 6.63 19.15 

6/13/2005 Tower 53.25 - - - - - 5.6 18.54 

6/13/2005 Tower 56.58 - - - - - 4.94 17.91 

6/13/2005 Tower 59.91 - 0.9 - - - 4.73 17.47 

6/13/2005 Tower 63.23 - - - - - 4.69 17.26 

6/13/2005 Tower 66.56 - - - - - 4.65 17.05 

6/13/2005 Tower 69.89 - - - - - 4.45 16.84 

6/13/2005 Tower 73.22 - - - - - 4.41 16.69 

6/13/2005 Tower 76.55 - - - - - 4.59 16.44 

6/13/2005 Tower 79.87 <0.03 1.6 - - - 4.52 16.27 

6/13/2005 Tower 83.20 - - - - - 4.42 15.97 

6/13/2005 Tower 86.53 - - - - - 3.73 15.43 

6/13/2005 Tower 89.86 - - - - - 3.68 15.35 

6/13/2005 Tower 93.19 - - - - - 3.76 14.9 

6/13/2005 Tower 96.51 - - - - - 3.69 14.83 

6/13/2005 Tower 99.84 - 1.7 - - - 3.65 14.76 

6/13/2005 Tower 103.17 - - - - - 3.62 14.71 

6/13/2005 Tower 106.50 - - - - - 3.47 14.53 

6/13/2005 Tower 109.83 - - - - - 3.53 14.42 

6/13/2005 Tower 119.81 <0.03 1.7 - - - - -

7/5/2005 Outlet 1.33 - 1.6 - 241 <0.002 - -

7/11/2005 Inlet 1.33 - 1.6 - - - - -

7/11/2005 Outlet 1.33 - 1.5 - - - - -

7/11/2005 Tower 1.33 - 0.2 - - - - -

7/11/2005 Tower 19.97 - 0.2 - - - - -

7/11/2005 Tower 39.94 - 0.2 - - - - -

7/11/2005 Tower 59.91 - 0.8 - - - - -

7/11/2005 Tower 79.87 - 1.4 - - - - -
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

7/11/2005 Tower 99.84 - 1.7 - - - - -

7/11/2005 Tower 119.81 - 1.8 - - - - -

8/1/2005 Outlet 1.33 - 1.2 - 242 <0.002 - -

8/8/2005 Inlet 1.33 - 1.7 - - - - -

8/8/2005 Outlet 1.33 - 1.1 - - - - -

8/8/2005 Tower 1.33 - <0.05 - - - - -

8/8/2005 Tower 19.97 - <0.05 - - - - -

8/8/2005 Tower 39.94 - <0.05 - - - - -

8/8/2005 Tower 59.91 - 0.4 - - - - -

8/8/2005 Tower 79.87 - 0.9 - - - - -

8/8/2005 Tower 99.84 - 1.3 - - - - -

9/6/2005 Outlet 1.33 - 0.5 - 258 <0.002 - -

9/14/2005 Inlet 1.33 0.030 1.4 - - - - -

9/14/2005 Outlet 1.33 <0.03 0.2 - - - - -

9/14/2005 Tower 1.33 0.050 0.2 - - - - -

9/14/2005 Tower 19.97 - 0.2 - - - - -

9/14/2005 Tower 39.94 <0.03 0.2 - - - - -

9/14/2005 Tower 59.91 - 0.2 - - - - -

9/14/2005 Tower 79.87 <0.03 0.2 - - - - -

9/14/2005 Tower 99.84 - 0.2 - - - - -

10/3/2005 Outlet 1.33 - 0.3 - 266 2.0 - -

10/10/2005 Inlet 1.33 - 1.3 - - - - -

10/10/2005 Outlet 1.33 - 0.3 - - - - -

10/10/2005 Tower 0.00 - - - - - 7.2 22.9 

10/10/2005 Tower 1.33 - 0.3 - - - - -

10/10/2005 Tower 3.33 - - - - - 7.2 22.9 

10/10/2005 Tower 6.66 - - - - - 6.92 22.9 

10/10/2005 Tower 9.98 - - - - - 6.9 22.91 

10/10/2005 Tower 13.31 - - - - - 6.93 22.91 

10/10/2005 Tower 16.64 - - - - - 6.94 22.91 

10/10/2005 Tower 19.97 - 0.3 - - - 6.83 22.9 

10/10/2005 Tower 23.30 - - - - - 6.83 22.91 

10/10/2005 Tower 26.62 - - - - - 6.8 22.91 

10/10/2005 Tower 29.95 - - - - - 6.73 22.91 

10/10/2005 Tower 33.28 - - - - - 6.77 22.91 

10/10/2005 Tower 36.61 - - - - - 6.8 22.91 

10/10/2005 Tower 39.94 - 0.3 - - - 6.8 22.91 

10/10/2005 Tower 43.27 - - - - - 6.74 22.91 

10/10/2005 Tower 46.59 - - - - - 6.76 22.9 

10/10/2005 Tower 49.92 - - - - - 6.73 22.91 

10/10/2005 Tower 53.25 - - - - - 6.69 22.91 

10/10/2005 Tower 56.58 - - - - - 6.75 22.9 

10/10/2005 Tower 59.91 - 0.3 - - - 6.74 22.9 

10/10/2005 Tower 63.23 - - - - - 6.76 22.91 

10/10/2005 Tower 66.56 - - - - - 6.72 22.91 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

10/10/2005 Tower 69.89 - - - - - 6.73 22.91 

10/10/2005 Tower 73.22 - - - - - 6.67 22.91 

10/10/2005 Tower 76.55 - - - - - 6.69 22.9 

10/10/2005 Tower 79.87 - 0.3 - - - 6.69 22.9 

10/10/2005 Tower 83.20 - - - - - 6.68 22.91 

10/10/2005 Tower 86.53 - - - - - 6.72 22.9 

10/10/2005 Tower 89.86 - - - - - 6.65 22.89 

10/10/2005 Tower 93.19 - - - - - 6.62 22.88 

10/10/2005 Tower 96.51 - - - - - 6.58 22.87 

10/10/2005 Tower 99.84 - 0.3 - - - 6.62 22.87 

11/7/2005 Outlet 1.33 - 0.6 - 269 - - -

11/7/2005 Tower - - - - - <0.002 - -

11/14/2005 Inlet - - 1.5 - - - - -

11/14/2005 Outlet - - 0.6 - - - - -

11/14/2005 Tower 0.00 - - - - - 7.15 20.24 

11/14/2005 Tower 1.33 - 0.6 - - - - -

11/14/2005 Tower 3.33 - - - - - 7.27 19.89 

11/14/2005 Tower 6.66 - - - - - 7.3 19.85 

11/14/2005 Tower 9.98 - - - - - 7.29 19.83 

11/14/2005 Tower 13.31 - - - - - 7.22 19.82 

11/14/2005 Tower 16.64 - - - - - 7.26 19.81 

11/14/2005 Tower 19.97 - 0.6 - - - 7.26 19.8 

11/14/2005 Tower 23.30 - - - - - 7.08 19.79 

11/14/2005 Tower 26.62 - - - - - 7.08 19.79 

11/14/2005 Tower 29.95 - - - - - 7.07 19.79 

11/14/2005 Tower 33.28 - - - - - 7.03 19.78 

11/14/2005 Tower 36.61 - - - - - 7 19.76 

11/14/2005 Tower 39.94 - 0.6 - - - 7.02 19.76 

11/14/2005 Tower 43.27 - - - - - 6.99 19.76 

11/14/2005 Tower 46.59 - - - - - 7.04 19.75 

11/14/2005 Tower 49.92 - - - - - 7.01 19.75 

11/14/2005 Tower 53.25 - - - - - 7 19.75 

11/14/2005 Tower 56.58 - - - - - 7.02 19.75 

11/14/2005 Tower 59.91 - 0.6 - - - 7.04 19.75 

11/14/2005 Tower 63.23 - - - - - 7 19.75 

11/14/2005 Tower 66.56 - - - - - 7 19.75 

11/14/2005 Tower 69.89 - - - - - 7 19.75 

11/14/2005 Tower 73.22 - - - - - 7 19.75 

11/14/2005 Tower 76.55 - - - - - 6.89 19.75 

11/14/2005 Tower 79.87 - 0.6 - - - 6.89 19.75 

11/14/2005 Tower 83.20 - - - - - 6.94 19.74 

11/14/2005 Tower 86.53 - - - - - 6.9 19.73 

11/14/2005 Tower 89.86 - - - - - 6.97 19.73 

11/14/2005 Tower 93.19 - - - - - 6.86 19.73 

11/14/2005 Tower 96.51 - - - - - 6.85 19.73 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

11/14/2005 Tower 99.84 - 0.6 - - - 6.94 19.72 

11/14/2005 Tower 103.17 - - - - - 7.32 19.72 

11/14/2005 Tower 106.50 - - - - - 7.46 19.72 

11/14/2005 Tower 109.83 - - - - - 7.33 19.72 

11/14/2005 Tower 113.15 - - - - - 7 19.72 

11/14/2005 Tower 116.48 - - - - - 6.89 19.71 

11/14/2005 Tower 119.81 - 0.6 - - - - -

12/5/2005 Outlet - - 0.8 - 270 <0.002 - -

12/12/2005 Inlet - <0.03 2.1 - - - - -

12/12/2005 Outlet - 0.050 0.8 - - - - -

12/12/2005 Tower 0.00 - - - - - 8.95 16.05 

12/12/2005 Tower 1.33 0.040 0.8 - - - - -

12/12/2005 Tower 3.33 - - - - - 8.63 16.04 

12/12/2005 Tower 6.66 - - - - - 8.48 16.03 

12/12/2005 Tower 9.98 - - - - - 8.49 16.02 

12/12/2005 Tower 13.31 - - - - - 8.38 15.99 

12/12/2005 Tower 16.64 - - - - - 8.29 15.97 

12/12/2005 Tower 19.97 - 0.8 - - - 8.33 15.96 

12/12/2005 Tower 23.30 - - - - - 8.29 15.96 

12/12/2005 Tower 26.62 - - - - - 8.26 15.95 

12/12/2005 Tower 29.95 - - - - - 8.25 15.95 

12/12/2005 Tower 33.28 - - - - - 8.22 15.95 

12/12/2005 Tower 36.61 - - - - - 8.23 15.95 

12/12/2005 Tower 39.94 0.040 0.8 - - - 8.23 15.95 

12/12/2005 Tower 43.27 - - - - - 8.19 15.95 

12/12/2005 Tower 46.59 - - - - - 8.2 15.95 

12/12/2005 Tower 49.92 - - - - - 8.25 15.93 

12/12/2005 Tower 53.25 - - - - - 8.22 15.93 

12/12/2005 Tower 56.58 - - - - - 8.21 15.93 

12/12/2005 Tower 59.91 - 0.8 - - - 8.24 15.92 

12/12/2005 Tower 63.23 - - - - - 8.23 15.92 

12/12/2005 Tower 66.56 - - - - - 8.12 15.92 

12/12/2005 Tower 69.89 - - - - - 8.09 15.93 

12/12/2005 Tower 73.22 - - - - - 8.15 15.92 

12/12/2005 Tower 76.55 - - - - - 8.14 15.93 

12/12/2005 Tower 79.87 0.040 0.8 - - - 8.12 15.92 

12/12/2005 Tower 83.20 - - - - - 8.2 15.92 

12/12/2005 Tower 86.53 - - - - - 8.17 15.92 

12/12/2005 Tower 89.86 - - - - - 8.16 15.91 

12/12/2005 Tower 93.19 - - - - - 8.15 15.91 

12/12/2005 Tower 96.51 - - - - - 8.11 15.91 

12/12/2005 Tower 99.84 - 0.8 - - - 8.05 15.91 

12/12/2005 Tower 103.17 - - - - - 8.07 15.91 

12/12/2005 Tower 106.50 - - - - - 8.14 15.92 

12/12/2005 Tower 109.83 - - - - - 8.13 15.91 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

12/12/2005 Tower 113.15 - - - - - 8.1 15.91 

12/12/2005 Tower 116.48 - - - - - 8.09 15.91 

12/12/2005 Tower 119.81 0.040 0.8 - - - 8.16 15.91 

1/3/2006 Outlet - - 0.8 - 272 <0.002 - -

1/9/2006 Inlet - - 2.0 - - - - -

1/9/2006 Outlet - - 0.9 - - - - -

1/9/2006 Tower 0.00 - - - - - 9.15 14.36 

1/9/2006 Tower 1.33 - 0.8 - - - - -

1/9/2006 Tower 3.33 - - - - - 9.03 14.36 

1/9/2006 Tower 6.66 - - - - - 8.98 14.35 

1/9/2006 Tower 9.98 - - - - - 8.93 14.36 

1/9/2006 Tower 13.31 - - - - - 8.86 14.35 

1/9/2006 Tower 16.64 - - - - - 8.88 14.34 

1/9/2006 Tower 19.97 - 0.8 - - - 8.74 14.34 

1/9/2006 Tower 23.30 - - - - - 8.88 14.34 

1/9/2006 Tower 26.62 - - - - - 8.86 14.34 

1/9/2006 Tower 29.95 - - - - - 8.82 14.33 

1/9/2006 Tower 33.28 - - - - - 8.82 14.34 

1/9/2006 Tower 36.61 - - - - - 8.81 14.33 

1/9/2006 Tower 39.94 - 0.8 - - - 8.85 14.33 

1/9/2006 Tower 43.27 - - - - - 8.68 14.32 

1/9/2006 Tower 46.59 - - - - - 8.75 14.32 

1/9/2006 Tower 49.92 - - - - - 8.73 14.31 

1/9/2006 Tower 53.25 - - - - - 8.66 14.31 

1/9/2006 Tower 56.58 - - - - - 8.74 14.3 

1/9/2006 Tower 59.91 - 0.8 - - - 8.76 14.3 

1/9/2006 Tower 63.23 - - - - - 8.75 14.3 

1/9/2006 Tower 66.56 - - - - - 8.64 14.3 

1/9/2006 Tower 69.89 - - - - - 8.62 14.3 

1/9/2006 Tower 73.22 - - - - - 8.62 14.3 

1/9/2006 Tower 76.55 - - - - - 8.56 14.29 

1/9/2006 Tower 79.87 - 0.8 - - - 8.59 14.29 

1/9/2006 Tower 83.20 - - - - - 8.45 14.29 

1/9/2006 Tower 86.53 - - - - - 8.58 14.28 

1/9/2006 Tower 89.86 - - - - - 8.44 14.28 

1/9/2006 Tower 93.19 - - - - - 8.45 14.27 

1/9/2006 Tower 96.51 - - - - - 8.36 14.27 

1/9/2006 Tower 99.84 - 0.8 - - - 8.35 14.26 

1/9/2006 Tower 103.17 - - - - - 8.32 14.26 

1/9/2006 Tower 119.81 - 0.9 - - - - -

2/6/2006 Outlet - - 0.9 - 273 <0.002 - -

2/13/2006 Inlet - - 1.9 - - - - -

2/13/2006 Outlet - - 0.9 - - - - -

2/13/2006 Tower 0.00 - - - - - 10.82 13.76 

2/13/2006 Tower 1.33 - 0.9 - - - - -
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

2/13/2006 Tower 3.33 - - - - - 10.55 13.58 

2/13/2006 Tower 6.66 - - - - - 10.53 13.46 

2/13/2006 Tower 9.98 - - - - - 10.35 13.39 

2/13/2006 Tower 13.31 - - - - - 10.41 13.32 

2/13/2006 Tower 16.64 - - - - - 10.35 13.29 

2/13/2006 Tower 19.97 - 0.9 - - - 10.23 13.2 

2/13/2006 Tower 23.30 - - - - - 10.17 13.1 

2/13/2006 Tower 26.62 - - - - - 10.01 13.08 

2/13/2006 Tower 29.95 - - - - - 10.02 13.07 

2/13/2006 Tower 33.28 - - - - - 9.83 13.06 

2/13/2006 Tower 36.61 - - - - - 9.85 13.06 

2/13/2006 Tower 39.94 - 0.9 - - - 9.71 13.06 

2/13/2006 Tower 43.27 - - - - - 9.58 13.05 

2/13/2006 Tower 46.59 - - - - - 9.71 13.05 

2/13/2006 Tower 49.92 - - - - - 9.6 13.02 

2/13/2006 Tower 53.25 - - - - - 9.51 12.99 

2/13/2006 Tower 56.58 - - - - - 9.42 12.95 

2/13/2006 Tower 59.91 - 0.9 - - - 9.33 12.9 

2/13/2006 Tower 63.23 - - - - - 9.27 12.89 

2/13/2006 Tower 66.56 - - - - - 9.2 12.87 

2/13/2006 Tower 69.89 - - - - - 9.11 12.85 

2/13/2006 Tower 73.22 - - - - - 9.01 12.84 

2/13/2006 Tower 76.55 - - - - - 8.98 12.84 

2/13/2006 Tower 79.87 - 0.9 - - - 8.85 12.82 

2/13/2006 Tower 83.20 - - - - - 8.76 12.81 

2/13/2006 Tower 86.53 - - - - - 8.68 12.81 

2/13/2006 Tower 89.86 - - - - - 8.7 12.8 

2/13/2006 Tower 93.19 - - - - - 8.59 12.8 

2/13/2006 Tower 96.51 - - - - - 8.61 12.8 

2/13/2006 Tower 99.84 - 0.9 - - - 8.73 12.8 

2/13/2006 Tower 103.17 - - - - - 8.77 12.8 

2/13/2006 Tower 106.50 - - - - - 8.62 12.8 

3/6/2006 Outlet - - 0.9 - 272 <0.002 - -

3/13/2006 Inlet - <0.03 3.6 - - - - -

3/13/2006 Outlet - <0.03 0.9 - - - - -

3/13/2006 Tower 0.00 - - - - - 9.57 13.21 

3/13/2006 Tower 1.33 <0.03 1.0 - - - - -

3/13/2006 Tower 3.33 - - - - - 9.45 12.98 

3/13/2006 Tower 6.66 - - - - - 9.87 12.95 

3/13/2006 Tower 9.98 - - - - - 9.71 12.92 

3/13/2006 Tower 13.31 - - - - - 9.76 12.88 

3/13/2006 Tower 16.64 - - - - - 9.57 12.86 

3/13/2006 Tower 19.97 - 0.9 - - - 9.57 12.85 

3/13/2006 Tower 23.30 - - - - - 9.45 12.84 

3/13/2006 Tower 26.62 - - - - - 9.43 12.83 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

3/13/2006 Tower 29.95 - - - - - 9.4 12.82 

3/13/2006 Tower 33.28 - - - - - 9.35 12.82 

3/13/2006 Tower 36.61 - - - - - 9.27 12.82 

3/13/2006 Tower 39.94 <0.03 0.9 - - - 9.37 12.81 

3/13/2006 Tower 43.27 - - - - - 9.3 12.81 

3/13/2006 Tower 46.59 - - - - - 9.26 12.81 

3/13/2006 Tower 49.92 - - - - - 9.31 12.8 

3/13/2006 Tower 53.25 - - - - - 9.3 12.8 

3/13/2006 Tower 56.58 - - - - - 9.28 12.8 

3/13/2006 Tower 59.91 - 0.9 - - - 9.29 12.79 

3/13/2006 Tower 63.23 - - - - - 9.21 12.79 

3/13/2006 Tower 66.56 - - - - - 9.21 12.79 

3/13/2006 Tower 69.89 - - - - - 9.19 12.79 

3/13/2006 Tower 73.22 - - - - - 9.32 12.78 

3/13/2006 Tower 76.55 - - - - - 9.23 12.78 

3/13/2006 Tower 79.87 <0.03 0.9 - - - 9.22 12.78 

3/13/2006 Tower 83.20 - - - - - 9.24 12.78 

3/13/2006 Tower 86.53 - - - - - 9.17 12.78 

3/13/2006 Tower 89.86 - - - - - 9.19 12.77 

3/13/2006 Tower 93.19 - - - - - 9.18 12.77 

3/13/2006 Tower 96.51 - - - - - 9.21 12.77 

3/13/2006 Tower 99.84 - 0.9 - - - 9.25 12.77 

3/13/2006 Tower 103.17 - - - - - 9.11 12.76 

3/13/2006 Tower 106.50 - - - - - 9.17 12.76 

3/13/2006 Tower 109.83 - - - - - 9.14 12.77 

4/3/2006 Outlet - - 1.0 - 273 <0.002 - -

4/10/2006 Inlet - - 2.1 - - - - -

4/10/2006 Outlet - - 1.0 - - - - -

4/10/2006 Tower 0.33 - - - - - 9.88 16.09 

4/10/2006 Tower 1.33 - 1.0 - - - - -

4/10/2006 Tower 3.66 - - - - - 9.89 15.51 

4/10/2006 Tower 6.66 - - - - - 9.98 15.38 

4/10/2006 Tower 9.98 - - - - - 10.1 15.17 

4/10/2006 Tower 13.31 - - - - - 10.01 15.03 

4/10/2006 Tower 16.64 - - - - - 9.94 14.93 

4/10/2006 Tower 19.97 - 1.0 - - - 10.11 14.88 

4/10/2006 Tower 23.30 - - - - - 9.96 14.81 

4/10/2006 Tower 26.29 - - - - - 10.03 14.61 

4/10/2006 Tower 29.95 - - - - - 9.96 14.46 

4/10/2006 Tower 33.28 - - - - - 10.02 14.38 

4/10/2006 Tower 36.61 - - - - - 9.94 14.31 

4/10/2006 Tower 39.94 - 1.0 - - - 9.97 14.18 

4/10/2006 Tower 43.27 - - - - - 9.85 14.1 

4/10/2006 Tower 46.59 - - - - - 9.63 14.03 

4/10/2006 Tower 49.59 - - - - - 9.54 13.97 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

4/10/2006 Tower 53.25 - - - - - 9.32 13.75 

4/10/2006 Tower 56.58 - - - - - 9.11 13.59 

4/10/2006 Tower 59.91 - 1.0 - - - 8.99 13.51 

4/10/2006 Tower 63.23 - - - - - 8.91 13.34 

4/10/2006 Tower 66.89 - - - - - 8.71 13.29 

4/10/2006 Tower 69.89 - - - - - 8.39 13.17 

4/10/2006 Tower 72.89 - - - - - 8.41 13.17 

4/10/2006 Tower 76.55 - - - - - 8.41 13.16 

4/10/2006 Tower 79.87 - 1.0 - - - 8.36 13.16 

4/10/2006 Tower 83.20 - - - - - 8.38 13.14 

4/10/2006 Tower 86.53 - - - - - 8.15 13.08 

4/10/2006 Tower 89.86 - - - - - 8.22 13.04 

4/10/2006 Tower 93.19 - - - - - 7.95 13.03 

4/10/2006 Tower 96.51 - - - - - 7.85 13.02 

4/10/2006 Tower 99.84 - 1.0 - - - 7.83 13.02 

4/10/2006 Tower 102.84 - - - - - 8.06 13.02 

4/10/2006 Tower 106.17 - - - - - 8.05 13.02 

4/10/2006 Tower 109.83 - - - - - 7.83 13.02 

4/10/2006 Tower 113.15 - - - - - 7.85 13.01 

4/10/2006 Tower 116.82 - - - - - 7.93 13.01 

4/10/2006 Tower 119.81 - 1.0 - - - 7.78 13.01 

4/10/2006 Tower 120.81 - - - - - 7.81 13.01 

5/1/2006 Outlet - - 1.0 - 271 <0.002 - -

5/8/2006 Inlet - - 2.4 - - - - -

5/8/2006 Outlet - - 1.0 - - - - -

5/8/2006 Tower 0.67 - - - - - 9.17 20.17 

5/8/2006 Tower 1.33 - 1.0 - - - - -

5/8/2006 Tower 3.33 - - - - - 9.2 19.73 

5/8/2006 Tower 6.66 - - - - - 9.5 19.32 

5/8/2006 Tower 9.98 - - - - - 9.56 18.92 

5/8/2006 Tower 13.31 - - - - - 9.47 18.85 

5/8/2006 Tower 16.64 - - - - - 9.63 18.82 

5/8/2006 Tower 19.64 - - - - - 9.64 18.76 

5/8/2006 Tower 19.97 - 1.0 - - - - -

5/8/2006 Tower 23.30 - - - - - 9.58 18.62 

5/8/2006 Tower 26.29 - - - - - 9.68 18.6 

5/8/2006 Tower 29.95 - - - - - 10.31 17.9 

5/8/2006 Tower 33.61 - - - - - 10.67 16.96 

5/8/2006 Tower 36.94 - - - - - 10.76 16.23 

5/8/2006 Tower 39.94 - 0.8 - - - 10.47 15.38 

5/8/2006 Tower 43.27 - - - - - 10.14 15.13 

5/8/2006 Tower 46.59 - - - - - 9.59 14.85 

5/8/2006 Tower 50.25 - - - - - 9.31 14.48 

5/8/2006 Tower 53.58 - - - - - 8.95 14.22 

5/8/2006 Tower 56.91 - - - - - 8.52 14.1 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

5/8/2006 Tower 59.91 - 0.9 - - - 8.06 14.02 

5/8/2006 Tower 62.90 - - - - - 7.12 13.89 

5/8/2006 Tower 63.23 - - - - - 7.37 13.9 

5/8/2006 Tower 66.56 - - - - - 7.2 13.84 

5/8/2006 Tower 69.56 - - - - - 7.14 13.78 

5/8/2006 Tower 73.22 - - - - - 7.12 13.73 

5/8/2006 Tower 76.88 - - - - - 7.11 13.65 

5/8/2006 Tower 79.87 - 0.9 - - - - -

5/8/2006 Tower 80.21 - - - - - 6.78 13.64 

5/8/2006 Tower 83.87 - - - - - 6.48 13.54 

5/8/2006 Tower 86.86 - - - - - 6.2 13.51 

5/8/2006 Tower 90.19 - - - - - 6.05 13.5 

5/8/2006 Tower 93.19 - - - - - 6.02 13.44 

5/8/2006 Tower 96.51 - - - - - 5.86 13.44 

5/8/2006 Tower 99.51 - - - - - 5.89 13.43 

5/8/2006 Tower 99.84 - 1.0 - - - - -

5/8/2006 Tower 103.17 - - - - - 5.91 13.41 

5/8/2006 Tower 106.50 - - - - - 5.98 13.41 

5/8/2006 Tower 110.16 - - - - - 5.91 13.41 

5/8/2006 Tower 113.49 - - - - - 5.92 13.4 

5/8/2006 Tower 116.82 - - - - - 5.88 13.39 

5/8/2006 Tower 119.81 - 1.0 - - - - -

5/8/2006 Tower 120.14 - - - - - 5.95 13.35 

5/8/2006 Tower 121.81 - - - - - 5.83 13.34 

6/5/2006 Outlet - - 1.2 - 270 <0.002 - -

6/12/2006 Inlet - <0.03 1.9 - - - - -

6/12/2006 Outlet - <0.03 1.3 - - - - -

6/12/2006 Tower 1.33 <0.03 0.9 - - - - -

6/12/2006 Tower 19.97 - 1.0 - - - - -

6/12/2006 Tower 39.94 <0.03 0.8 - - - - -

6/12/2006 Tower 59.91 - 0.8 - - - - -

6/12/2006 Tower 79.87 <0.03 1.0 - - - - -

6/12/2006 Tower 99.84 - 1.3 - - - - -

6/12/2006 Tower 119.81 <0.03 1.3 - - - - -

6/28/2006 Tower 0.00 - - - - - 8.93 26.03 

6/28/2006 Tower 3.33 - - - - - 8.98 25.84 

6/28/2006 Tower 6.66 - - - - - 8.86 25.85 

6/28/2006 Tower 9.98 - - - - - 8.91 25.64 

6/28/2006 Tower 13.31 - - - - - 8.98 25.61 

6/28/2006 Tower 16.64 - - - - - 8.96 25.57 

6/28/2006 Tower 19.97 - - - - - 8.95 25.53 

6/28/2006 Tower 23.30 - - - - - 9.36 25.27 

6/28/2006 Tower 26.62 - - - - - 9.65 24.78 

6/28/2006 Tower 29.95 - - - - - 10.24 24.41 

6/28/2006 Tower 33.28 - - - - - 10.42 24.19 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

6/28/2006 Tower 36.61 - - - - - 10.5 23.2 

6/28/2006 Tower 39.94 - - - - - 11.03 21.47 

6/28/2006 Tower 43.27 - - - - - 11.55 20.75 

6/28/2006 Tower 46.59 - - - - - 11.51 20.23 

6/28/2006 Tower 49.92 - - - - - 11.35 19.21 

6/28/2006 Tower 53.25 - - - - - 10.66 18.24 

6/28/2006 Tower 56.58 - - - - - 10.32 17.9 

6/28/2006 Tower 59.91 - - - - - 9.24 17.04 

6/28/2006 Tower 63.23 - - - - - 8.33 16.52 

6/28/2006 Tower 66.56 - - - - - 7.53 15.93 

6/28/2006 Tower 69.89 - - - - - 6.68 15.6 

6/28/2006 Tower 73.22 - - - - - 6.03 15.27 

6/28/2006 Tower 76.55 - - - - - 5.08 14.91 

6/28/2006 Tower 79.87 - - - - - 4.74 14.69 

6/28/2006 Tower 83.20 - - - - - 4.21 14.52 

6/28/2006 Tower 86.53 - - - - - 3.76 14.44 

6/28/2006 Tower 89.86 - - - - - 3.1 14.31 

6/28/2006 Tower 93.19 - - - - - 3.14 14.29 

6/28/2006 Tower 96.51 - - - - - 3.26 14.27 

6/28/2006 Tower 99.84 - - - - - 3.24 14.23 

6/28/2006 Tower 103.17 - - - - - 3.17 14.21 

6/28/2006 Tower 106.50 - - - - - 3.16 14.17 

6/28/2006 Tower 109.83 - - - - - 3.16 14.16 

6/28/2006 Tower 113.15 - - - - - 3.13 14.13 

7/5/2006 Outlet - - 1.4 - 270 <0.002 - -

7/10/2006 Inlet - - 1.9 - - - - -

7/10/2006 Outlet - - 1.4 - - - - -

7/10/2006 Tower 0.00 - - - - - 9.6 27 

7/10/2006 Tower 1.33 - 0.2 - - - - -

7/10/2006 Tower 3.33 - - - - - 9.7 26.9 

7/10/2006 Tower 6.66 - - - - - 9.7 26.8 

7/10/2006 Tower 9.98 - - - - - 9.7 26.7 

7/10/2006 Tower 13.31 - - - - - 9.5 26.6 

7/10/2006 Tower 16.64 - - - - - 9.4 26.5 

7/10/2006 Tower 19.97 - 0.2 - - - 9.3 26.4 

7/10/2006 Tower 23.30 - - - - - 9.6 26.3 

7/10/2006 Tower 26.62 - - - - - 9.4 26.3 

7/10/2006 Tower 29.95 - - - - - 9.3 25.7 

7/10/2006 Tower 33.28 - - - - - 9.3 25.3 

7/10/2006 Tower 36.61 - - - - - 9.5 24.6 

7/10/2006 Tower 39.94 - 0.4 - - - 9.3 22.6 

7/10/2006 Tower 43.27 - - - - - 9 21.5 

7/10/2006 Tower 46.59 - - - - - 8.9 21 

7/10/2006 Tower 49.92 - - - - - 8.7 20.3 

7/10/2006 Tower 53.25 - - - - - 8.3 20 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

7/10/2006 Tower 56.58 - - - - - 8.2 19.6 

7/10/2006 Tower 59.91 - 0.6 - - - 8.4 19.3 

7/10/2006 Tower 63.23 - - - - - 8.2 19 

7/10/2006 Tower 66.56 - - - - - 8 18.5 

7/10/2006 Tower 69.89 - - - - - 7.5 17.3 

7/10/2006 Tower 73.22 - - - - - 6.6 16.4 

7/10/2006 Tower 76.55 - - - - - 6 16.3 

7/10/2006 Tower 79.87 - 0.7 - - - 5.7 15.9 

7/10/2006 Tower 83.20 - - - - - 5 15.5 

7/10/2006 Tower 86.53 - - - - - 4.2 15 

7/10/2006 Tower 89.86 - - - - - 3.8 14.9 

7/10/2006 Tower 93.19 - - - - - 3.6 14.8 

7/10/2006 Tower 96.51 - - - - - 3.4 14.7 

7/10/2006 Tower 99.84 - 1.3 - - - 3.3 14.7 

7/10/2006 Tower 103.17 - - - - - 3.1 14.7 

7/10/2006 Tower 106.50 - - - - - 3.1 14.6 

7/10/2006 Tower 109.83 - - - - - 3 14.5 

7/10/2006 Tower 113.15 - - - - - 2.8 14.4 

7/10/2006 Tower 119.81 - 1.3 - - - - -

8/7/2006 Outlet - - 1.3 - 272 <0.002 - -

8/14/2006 Inlet - - 1.7 - - - - -

8/14/2006 Outlet - - 1.1 - - - - -

8/14/2006 Tower 0.00 - - - - - 8.9 26.55 

8/14/2006 Tower 1.33 - <0.05 - - - - -

8/14/2006 Tower 3.33 - - - - - 8.83 26.5 

8/14/2006 Tower 6.66 - - - - - 9.14 26.49 

8/14/2006 Tower 9.98 - - - - - 9.1 26.51 

8/14/2006 Tower 13.31 - - - - - 9.09 26.48 

8/14/2006 Tower 16.64 - - - - - 9.14 26.42 

8/14/2006 Tower 19.97 - <0.05 - - - 9.22 26.37 

8/14/2006 Tower 23.30 - - - - - 9.06 26.37 

8/14/2006 Tower 26.62 - - - - - 9.06 26.36 

8/14/2006 Tower 29.95 - - - - - 8.9 26.36 

8/14/2006 Tower 33.28 - - - - - 8.97 26.36 

8/14/2006 Tower 36.61 - - - - - 9.15 26.34 

8/14/2006 Tower 39.94 - <0.05 - - - 9.18 26.33 

8/14/2006 Tower 43.27 - - - - - 9.11 26.27 

8/14/2006 Tower 46.59 - - - - - 8.88 26.23 

8/14/2006 Tower 49.92 - - - - - 8.93 26.19 

8/14/2006 Tower 53.25 - - - - - 8.66 25.96 

8/14/2006 Tower 56.58 - - - - - 7.96 25.63 

8/14/2006 Tower 59.91 - 0.1 - - - 7.32 25.47 

8/14/2006 Tower 63.23 - - - - - 5.92 24.32 

8/14/2006 Tower 66.56 - - - - - 5 23.71 

8/14/2006 Tower 69.89 - - - - - 4.63 23.08 

28-Oct-09 D-185 GEOSCIENCE Support Services, Inc. 



    

    

     

 

 

    

 

  

  

  

  

City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

8/14/2006 Tower 73.22 - - - - - 4.07 22.62 

8/14/2006 Tower 76.55 - - - - - 3.89 22.56 

8/14/2006 Tower 79.87 - 1.0 - - - 3.79 22.43 

8/14/2006 Tower 83.20 - - - - - 3.68 22.15 

8/14/2006 Tower 86.53 - - - - - 3.73 21.81 

8/14/2006 Tower 89.86 - - - - - 3.74 21.54 

8/14/2006 Tower 93.19 - - - - - 3.38 21.28 

8/14/2006 Tower 96.51 - - - - - 3.1 20.44 

8/14/2006 Tower 99.84 - 1.2 - - - 2.78 20.18 

8/14/2006 Tower 103.17 - - - - - 2.54 19.92 

8/14/2006 Tower 106.50 - - - - - 2.28 19.43 

8/14/2006 Tower 109.83 - - - - - 2.28 18.64 

8/14/2006 Tower 119.81 - 1.4 - - - - -

9/5/2006 Outlet - - 1.0 - 273 <0.002 - -

9/11/2006 Inlet - <0.03 1.5 - - - - -

9/11/2006 Outlet - <0.03 1.0 - - - - -

9/11/2006 Tower 0.00 - - - - - 7.4 26.3 

9/11/2006 Tower 1.33 <0.03 0.2 - - - - -

9/11/2006 Tower 3.33 - - - - - 7.3 26.3 

9/11/2006 Tower 6.66 - - - - - 7.4 26.2 

9/11/2006 Tower 9.98 - - - - - 7.5 26.2 

9/11/2006 Tower 13.31 - - - - - 7.6 26.1 

9/11/2006 Tower 16.64 - - - - - 7.5 26.1 

9/11/2006 Tower 19.97 - 0.2 - - - 7.2 26.1 

9/11/2006 Tower 23.30 - - - - - 7.2 26.1 

9/11/2006 Tower 26.62 - - - - - 7.1 26.1 

9/11/2006 Tower 29.95 - - - - - 7.2 26.1 

9/11/2006 Tower 33.28 - - - - - 7.1 26 

9/11/2006 Tower 36.61 - - - - - 7.2 26 

9/11/2006 Tower 39.94 <0.03 0.2 - - - 7.2 26 

9/11/2006 Tower 43.27 - - - - - 7.2 26 

9/11/2006 Tower 46.59 - - - - - 7 26 

9/11/2006 Tower 49.92 - - - - - 6.9 26 

9/11/2006 Tower 53.25 - - - - - 6.9 26 

9/11/2006 Tower 56.58 - - - - - 6.9 26 

9/11/2006 Tower 59.91 - 0.3 - - - 6.5 25.9 

9/11/2006 Tower 63.23 - - - - - 6.1 25.8 

9/11/2006 Tower 66.56 - - - - - 5.8 25.7 

9/11/2006 Tower 69.89 - - - - - 5.4 25.6 

9/11/2006 Tower 73.22 - - - - - 4.4 25.5 

9/11/2006 Tower 76.55 - - - - - 3.7 25.3 

9/11/2006 Tower 79.87 <0.03 0.6 - - - 3 24.9 

9/11/2006 Tower 83.20 - - - - - 2.4 24.5 

9/11/2006 Tower 86.53 - - - - - 2.1 24.4 

9/11/2006 Tower 89.86 - - - - - 1.8 24.1 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

9/11/2006 Tower 93.19 - - - - - 1.7 24 

9/11/2006 Tower 96.51 - - - - - 1.5 23.8 

9/11/2006 Tower 99.84 - 1.0 - - - 1.4 23.7 

9/11/2006 Tower 103.17 - - - - - 1.2 23.4 

9/11/2006 Tower 106.50 - - - - - 0.9 22.6 

9/11/2006 Tower 109.83 - - - - - 0.6 21.8 

9/11/2006 Tower 113.15 - - - - - 0.4 20.9 

9/11/2006 Tower 119.81 <0.03 1.2 - - - - -

10/2/2006 Outlet - - 0.5 - 280 1.9 - -

10/9/2006 Inlet - - 1.4 - - - - -

10/9/2006 Outlet - - 0.5 - - - - -

10/9/2006 Tower 0.00 - - - - - 6.5 23.2 

10/9/2006 Tower 1.33 - 0.5 - - - - -

10/9/2006 Tower 3.33 - - - - - 6.5 23.2 

10/9/2006 Tower 6.66 - - - - - 6.5 23.2 

10/9/2006 Tower 9.98 - - - - - 6.5 23.2 

10/9/2006 Tower 13.31 - - - - - 6.6 23.2 

10/9/2006 Tower 16.64 - - - - - 6.4 23.2 

10/9/2006 Tower 19.97 - 0.5 - - - 6.4 23.2 

10/9/2006 Tower 23.30 - - - - - 6.4 23.2 

10/9/2006 Tower 26.62 - - - - - 6.3 23.2 

10/9/2006 Tower 29.95 - - - - - 6.3 23.2 

10/9/2006 Tower 33.28 - - - - - 6.3 23.2 

10/9/2006 Tower 36.61 - - - - - 6.3 23.2 

10/9/2006 Tower 39.94 - 0.5 - - - 6.4 23.2 

10/9/2006 Tower 43.27 - - - - - 6.4 23.2 

10/9/2006 Tower 46.59 - - - - - 6.4 23.2 

10/9/2006 Tower 49.92 - - - - - 6.5 23.2 

10/9/2006 Tower 53.25 - - - - - 6.4 23.2 

10/9/2006 Tower 56.58 - - - - - 6.4 23.2 

10/9/2006 Tower 59.91 - 0.5 - - - 6.4 23.2 

10/9/2006 Tower 63.23 - - - - - 6.4 23.2 

10/9/2006 Tower 66.56 - - - - - 6.3 23.2 

10/9/2006 Tower 69.89 - - - - - 6.3 23.2 

10/9/2006 Tower 73.22 - - - - - 6.4 23.2 

10/9/2006 Tower 76.55 - - - - - 6.3 23.2 

10/9/2006 Tower 79.87 - 0.4 - - - 6.3 23.2 

10/9/2006 Tower 83.20 - - - - - 6.4 23.2 

10/9/2006 Tower 86.53 - - - - - 6.3 23.2 

10/9/2006 Tower 89.86 - - - - - 6.4 23.2 

10/9/2006 Tower 93.19 - - - - - 6.3 23.2 

10/9/2006 Tower 96.51 - - - - - 6.4 23.2 

10/9/2006 Tower 99.84 - 0.5 - - - 6.4 23.2 

10/9/2006 Tower 103.17 - - - - - 6.3 23.2 

10/9/2006 Tower 106.50 - - - - - 6.3 23.2 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

10/9/2006 Tower 109.83 - - - - - 6.3 23.2 

10/9/2006 Tower 113.15 - - - - - 6.3 23.2 

10/9/2006 Tower 116.48 - - - - - 6.3 23.2 

10/9/2006 Tower 119.81 - 0.5 - - - - -

11/6/2006 Outlet - - 0.6 - 279 <0.002 - -

11/13/2006 Inlet - <0.03 1.5 - - - - -

11/13/2006 Outlet - <0.03 0.6 - - - - -

11/13/2006 Tower 0.00 - - - - - 7 19.6 

11/13/2006 Tower 1.33 <0.03 0.5 - - - - -

11/13/2006 Tower 3.33 - - - - - 6.8 19.6 

11/13/2006 Tower 6.66 - - - - - 7.1 19.6 

11/13/2006 Tower 9.98 <0.03 - - - - 6.9 19.5 

11/13/2006 Tower 13.31 - - - - - 6.7 19.5 

11/13/2006 Tower 16.64 - - - - - 6.7 19.5 

11/13/2006 Tower 19.97 - 0.5 - - - 6.7 19.5 

11/13/2006 Tower 23.30 - - - - - 6.6 19.5 

11/13/2006 Tower 26.62 - - - - - 6.6 19.5 

11/13/2006 Tower 29.95 - - - - - 6.6 19.5 

11/13/2006 Tower 33.28 - - - - - 6.6 19.5 

11/13/2006 Tower 36.61 - - - - - 6.6 19.5 

11/13/2006 Tower 39.94 <0.03 0.5 - - - 6.6 19.5 

11/13/2006 Tower 43.27 - - - - - 6.6 19.5 

11/13/2006 Tower 46.59 - - - - - 6.5 19.5 

11/13/2006 Tower 49.92 - - - - - 6.6 19.5 

11/13/2006 Tower 53.25 - - - - - 6.6 19.5 

11/13/2006 Tower 56.58 - - - - - 6.6 19.5 

11/13/2006 Tower 59.91 - 0.5 - - - 6.6 19.5 

11/13/2006 Tower 63.23 - - - - - 6.6 19.5 

11/13/2006 Tower 66.56 - - - - - 6.6 19.5 

11/13/2006 Tower 69.89 - - - - - 6.5 19.5 

11/13/2006 Tower 73.22 - - - - - 6.6 19.5 

11/13/2006 Tower 76.55 - - - - - 6.6 19.5 

11/13/2006 Tower 79.87 <0.03 0.5 - - - 6.6 19.5 

11/13/2006 Tower 83.20 - - - - - 6.5 19.5 

11/13/2006 Tower 86.53 - - - - - 6.6 19.5 

11/13/2006 Tower 89.86 - - - - - 6.6 19.4 

11/13/2006 Tower 93.19 - - - - - 6.6 19.4 

11/13/2006 Tower 96.51 - - - - - 6.7 19.4 

11/13/2006 Tower 99.84 - 0.5 - - - 6.7 19.4 

11/13/2006 Tower 103.17 - - - - - 6.6 19.4 

11/13/2006 Tower 106.50 - - - - - 6.6 19.4 

11/13/2006 Tower 109.83 - - - - - 6.5 19.4 

11/13/2006 Tower 119.81 <0.03 0.5 - - - - -

12/4/2006 Outlet - - 0.7 - 280 <0.002 - -

12/11/2006 Inlet - <0.03 1.6 - - - - -
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

12/11/2006 Outlet - 0.030 0.7 - - - - -

12/11/2006 Tower 0.00 - - - - - 7.6 15.9 

12/11/2006 Tower 1.33 <0.03 0.6 - - - - -

12/11/2006 Tower 3.33 - - - - - 7.6 15.9 

12/11/2006 Tower 6.66 - - - - - 7.6 15.8 

12/11/2006 Tower 9.98 - - - - - 7.6 15.7 

12/11/2006 Tower 13.31 - - - - - 7.6 15.7 

12/11/2006 Tower 16.64 - - - - - 7.6 15.7 

12/11/2006 Tower 19.97 - 0.6 - - - 7.6 15.7 

12/11/2006 Tower 23.30 - - - - - 7.5 15.7 

12/11/2006 Tower 26.62 - - - - - 7.6 15.7 

12/11/2006 Tower 29.95 - - - - - 7.6 15.7 

12/11/2006 Tower 33.28 - - - - - 7.5 15.7 

12/11/2006 Tower 36.61 - - - - - 7.5 15.7 

12/11/2006 Tower 39.94 0.040 0.6 - - - 7.5 15.7 

12/11/2006 Tower 43.27 - - - - - 7.5 15.7 

12/11/2006 Tower 46.59 - - - - - 7.5 15.7 

12/11/2006 Tower 49.92 - - - - - 7.4 15.7 

12/11/2006 Tower 53.25 - - - - - 7.4 15.7 

12/11/2006 Tower 56.58 - - - - - 7.4 15.7 

12/11/2006 Tower 59.91 - 0.6 - - - 7.4 15.7 

12/11/2006 Tower 63.23 - - - - - 7.4 15.7 

12/11/2006 Tower 66.56 - - - - - 7.4 15.7 

12/11/2006 Tower 69.89 - - - - - 7.4 15.7 

12/11/2006 Tower 73.22 - - - - - 7.3 15.7 

12/11/2006 Tower 76.55 - - - - - 7.3 15.7 

12/11/2006 Tower 79.87 <0.03 0.6 - - - 7.3 15.7 

12/11/2006 Tower 83.20 - - - - - 7.3 15.7 

12/11/2006 Tower 86.53 - - - - - 7.3 15.7 

12/11/2006 Tower 89.86 - - - - - 7.4 15.7 

12/11/2006 Tower 93.19 - - - - - 7.4 15.7 

12/11/2006 Tower 96.51 - - - - - 7.4 15.7 

12/11/2006 Tower 99.84 - 0.6 - - - 7.3 15.7 

12/11/2006 Tower 103.17 - - - - - 7.2 15.6 

1/3/2007 Outlet - - 0.8 - 280 1.4 - -

1/8/2007 Inlet - - 1.6 - - - - -

1/8/2007 Outlet - - 0.8 - - - - -

1/8/2007 Tower 0.00 - - - - - 8.4 12.6 

1/8/2007 Tower 1.33 - 0.7 - - - - -

1/8/2007 Tower 3.33 - - - - - 8.5 12.5 

1/8/2007 Tower 6.66 - - - - - 8.4 12.4 

1/8/2007 Tower 9.98 - - - - - 8.4 12.4 

1/8/2007 Tower 13.31 - - - - - 8.4 12.4 

1/8/2007 Tower 16.64 - - - - - 8.4 12.3 

1/8/2007 Tower 19.97 - 0.7 - - - 8.4 12.3 

28-Oct-09 D-189 GEOSCIENCE Support Services, Inc. 



    

    

     

 

 

    

 

  

  

  

  

City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

1/8/2007 Tower 23.30 - - - - - 8.3 12.3 

1/8/2007 Tower 26.62 - - - - - 8.4 12.3 

1/8/2007 Tower 29.95 - - - - - 8.4 12.3 

1/8/2007 Tower 33.28 - - - - - 8.3 12.3 

1/8/2007 Tower 36.61 - - - - - 8.3 12.3 

1/8/2007 Tower 39.94 - 0.7 - - - 8.3 12.3 

1/8/2007 Tower 43.27 - - - - - 8.3 12.3 

1/8/2007 Tower 46.59 - - - - - 8.4 12.3 

1/8/2007 Tower 49.92 - - - - - 8.4 12.3 

1/8/2007 Tower 53.25 - - - - - 8.3 12.3 

1/8/2007 Tower 56.58 - - - - - 8.3 12.3 

1/8/2007 Tower 59.91 - 0.7 - - - 8.3 12.3 

1/8/2007 Tower 63.23 - - - - - 8.3 12.3 

1/8/2007 Tower 66.56 - - - - - 8.3 12.3 

1/8/2007 Tower 69.89 - - - - - 8.3 12.3 

1/8/2007 Tower 73.22 - - - - - 8.3 12.3 

1/8/2007 Tower 76.55 - - - - - 8.2 12.3 

1/8/2007 Tower 79.87 - 0.7 - - - 8.3 12.3 

1/8/2007 Tower 83.20 - - - - - 8.3 12.2 

1/8/2007 Tower 86.53 - - - - - 8.3 12.2 

1/8/2007 Tower 89.86 - - - - - 8.2 12.2 

1/8/2007 Tower 93.19 - - - - - 8.2 12.2 

1/8/2007 Tower 96.51 - - - - - 8.2 12.2 

1/8/2007 Tower 99.84 - 0.8 - - - 8.2 12.2 

1/8/2007 Tower 103.17 - - - - - 8.1 12.2 

2/5/2007 Outlet - - 0.8 - 282 - - -

2/12/2007 Inlet - - 2.1 - - - - -

2/12/2007 Outlet - - 0.8 - - - - -

2/12/2007 Tower 1.33 - 0.7 - - - - -

2/12/2007 Tower 19.97 - 0.7 - - - - -

2/12/2007 Tower 39.94 - 0.7 - - - - -

2/12/2007 Tower 59.91 - 0.8 - - - - -

2/12/2007 Tower 79.87 - 0.8 - - - - -

2/12/2007 Tower 99.84 - 0.7 - - - - -

3/5/2007 Outlet - - 0.9 - 278 - - -

3/12/2007 Inlet - <0.03 4.5 - - - - -

3/12/2007 Outlet - 0.030 1.0 - - - - -

3/12/2007 Tower 0.00 - - - - - 9.7 15.3 

3/12/2007 Tower 1.33 <0.03 1.2 - - - - -

3/12/2007 Tower 3.33 - - - - - 9.8 15.2 

3/12/2007 Tower 6.66 - - - - - 9.8 15.1 

3/12/2007 Tower 9.98 - - - - - 9.8 15 

3/12/2007 Tower 13.31 - - - - - 9.7 15 

3/12/2007 Tower 16.64 - - - - - 10 13.9 

3/12/2007 Tower 19.97 - 1.0 - - - 10 13.5 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

3/12/2007 Tower 23.30 - - - - - 10 13.3 

3/12/2007 Tower 26.62 - - - - - 10 13.2 

3/12/2007 Tower 29.95 - - - - - 10 12.9 

3/12/2007 Tower 33.28 - - - - - 10 12.8 

3/12/2007 Tower 36.61 - - - - - 9.9 12.7 

3/12/2007 Tower 39.94 <0.03 0.9 - - - 9.8 12.6 

3/12/2007 Tower 43.27 - - - - - 9.7 12.5 

3/12/2007 Tower 46.59 - - - - - 9.6 12.4 

3/12/2007 Tower 49.92 - - - - - 9.5 12.4 

3/12/2007 Tower 53.25 - - - - - 9.5 12.3 

3/12/2007 Tower 56.58 - - - - - 9.4 12.3 

3/12/2007 Tower 59.91 - 1.0 - - - 9.3 12.2 

3/12/2007 Tower 63.23 - - - - - 9.3 12.2 

3/12/2007 Tower 66.56 - - - - - 9.2 12.2 

3/12/2007 Tower 69.89 - - - - - 9.1 12.1 

3/12/2007 Tower 73.22 - - - - - 8.8 11.9 

3/12/2007 Tower 76.55 - - - - - 8.2 11.8 

3/12/2007 Tower 79.87 0.030 0.9 - - - 8.1 11.8 

3/12/2007 Tower 83.20 - - - - - 8 11.7 

3/12/2007 Tower 86.53 - - - - - 7.9 11.6 

3/12/2007 Tower 89.86 - - - - - 7.7 11.6 

3/12/2007 Tower 93.19 - - - - - 7.7 11.6 

3/12/2007 Tower 96.51 - - - - - 7.7 11.6 

3/12/2007 Tower 99.84 - 0.8 - - - 7.6 11.5 

3/12/2007 Tower 103.17 - - - - - 7.6 11.5 

3/12/2007 Tower 106.50 - - - - - 7.5 11.5 

3/12/2007 Tower 109.83 - - - - - 7.5 11.5 

4/2/2007 Outlet - - 1.0 - 277 1.4 - -

4/9/2007 Inlet - - 2.2 - - - - -

4/9/2007 Outlet - - 1.1 - - - - -

4/9/2007 Tower 1.33 - 1.0 - - - - -

4/9/2007 Tower 19.97 - 1.0 - - - - -

4/9/2007 Tower 39.94 - 1.0 - - - - -

4/9/2007 Tower 59.91 - 1.0 - - - - -

4/9/2007 Tower 79.87 - 1.0 - - - - -

4/9/2007 Tower 99.84 - 1.1 - - - - -

4/10/2007 Tower 0.00 - - - - - 9.32 17.7 

4/10/2007 Tower 3.33 - - - - - 9.41 17.44 

4/10/2007 Tower 6.66 - - - - - 9.5 17.2 

4/10/2007 Tower 9.98 - - - - - 9.5 17 

4/10/2007 Tower 13.31 - - - - - 9.5 16.91 

4/10/2007 Tower 16.64 - - - - - 9.5 16.9 

4/10/2007 Tower 19.97 - - - - - 9.5 16.9 

4/10/2007 Tower 23.30 - - - - - 9.42 16.9 

4/10/2007 Tower 26.62 - - - - - 9.5 16.83 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

4/10/2007 Tower 29.95 - - - - - 9.51 16.71 

4/10/2007 Tower 33.28 - - - - - 9.64 16.4 

4/10/2007 Tower 36.61 - - - - - 9.9 15.6 

4/10/2007 Tower 39.94 - - - - - 9.9 15.01 

4/10/2007 Tower 43.27 - - - - - 9.84 14.64 

4/10/2007 Tower 46.59 - - - - - 9.53 13.71 

4/10/2007 Tower 49.92 - - - - - 9.23 13.24 

4/10/2007 Tower 53.25 - - - - - 8.9 13.11 

4/10/2007 Tower 56.58 - - - - - 8.7 13 

4/10/2007 Tower 59.91 - - - - - 8.5 12.91 

4/10/2007 Tower 63.23 - - - - - 8.3 12.82 

4/10/2007 Tower 66.56 - - - - - 8.1 12.8 

4/10/2007 Tower 69.89 - - - - - 8 12.7 

4/10/2007 Tower 73.22 - - - - - 7.6 12.6 

4/10/2007 Tower 76.55 - - - - - 7.04 12.5 

4/10/2007 Tower 79.87 - - - - - 6.9 12.4 

4/10/2007 Tower 83.20 - - - - - 6.8 12.4 

4/10/2007 Tower 86.53 - - - - - 6.74 12.4 

4/10/2007 Tower 89.86 - - - - - 6.7 12.34 

4/10/2007 Tower 93.19 - - - - - 6.7 12.34 

5/7/2007 Outlet - - 1.2 - 283 - - -

5/14/2007 Inlet - - 2.2 - - - - -

5/14/2007 Outlet - - 1.2 - - - - -

5/14/2007 Tower 0.00 - - - - - 8.7 20.8 

5/14/2007 Tower 1.33 - 1.4 - - - - -

5/14/2007 Tower 3.33 - - - - - 8.7 20.7 

5/14/2007 Tower 6.66 - - - - - 8.7 20.5 

5/14/2007 Tower 9.98 - - - - - 8.7 20.3 

5/14/2007 Tower 13.31 - - - - - 8.8 20.3 

5/14/2007 Tower 16.64 - - - - - 8.7 20.2 

5/14/2007 Tower 19.97 - 1.3 - - - 8.7 20.1 

5/14/2007 Tower 23.30 - - - - - 8.7 20.1 

5/14/2007 Tower 26.62 - - - - - 8.7 20 

5/14/2007 Tower 29.95 - - - - - 8.8 19.9 

5/14/2007 Tower 33.28 - - - - - 8.8 19.9 

5/14/2007 Tower 36.61 - - - - - 8.8 19.8 

5/14/2007 Tower 39.94 - 1.3 - - - 8.9 19 

5/14/2007 Tower 43.27 - - - - - 9 18.6 

5/14/2007 Tower 46.59 - - - - - 9.1 18 

5/14/2007 Tower 49.92 - - - - - 9 17.2 

5/14/2007 Tower 53.25 - - - - - 8.6 16.8 

5/14/2007 Tower 56.58 - - - - - 8.2 16.6 

5/14/2007 Tower 59.91 - 1.1 - - - 8 16.1 

5/14/2007 Tower 63.23 - - - - - 7.7 16.1 

5/14/2007 Tower 66.56 - - - - - 7.5 15.9 

28-Oct-09 D-192 GEOSCIENCE Support Services, Inc. 



    

    

     

 

 

    

 

  

  

  

  

City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

5/14/2007 Tower 69.89 - - - - - 7.3 15.5 

5/14/2007 Tower 73.22 - - - - - 7 15.5 

5/14/2007 Tower 76.55 - - - - - 6.9 15.5 

5/14/2007 Tower 79.87 - 1.1 - - - 6.8 15.1 

5/14/2007 Tower 83.20 - - - - - 6.3 15 

5/14/2007 Tower 86.53 - - - - - 6.1 14.4 

5/14/2007 Tower 89.86 - - - - - 5.7 14.2 

5/14/2007 Tower 93.19 - - - - - 5.4 14.1 

5/14/2007 Tower 96.51 - - - - - 5.3 13.7 

5/14/2007 Tower 99.84 - 1.2 - - - 5.2 13.6 

5/14/2007 Tower 103.17 - - - - - 5.1 13.4 

5/14/2007 Tower 106.50 - - - - - 5 13.3 

5/14/2007 Tower 109.83 - - - - - 5 13.3 

5/14/2007 Tower 113.15 - - - - - 4.9 13.3 

5/14/2007 Tower 119.81 - 1.2 - - - - -

6/4/2007 Outlet - - 1.2 - 271 - - -

6/11/2007 Inlet - - 2.0 - - - - -

6/11/2007 Outlet - - 1.3 - - - - -

6/11/2007 Tower 0.00 - - - - - 8.8 23.2 

6/11/2007 Tower 1.33 - 1.3 - - - - -

6/11/2007 Tower 3.33 - - - - - 8.8 23.1 

6/11/2007 Tower 6.66 - - - - - 8.8 22.9 

6/11/2007 Tower 9.98 - - - - - 8.9 22.7 

6/11/2007 Tower 13.31 - - - - - 9 22.5 

6/11/2007 Tower 16.64 - - - - - 9 22.4 

6/11/2007 Tower 19.97 - 1.2 - - - 9 22.4 

6/11/2007 Tower 23.30 - - - - - 8.9 22.3 

6/11/2007 Tower 26.62 - - - - - 8.9 22.2 

6/11/2007 Tower 29.95 - - - - - 8.8 22.1 

6/11/2007 Tower 33.28 - - - - - 8.7 21.9 

6/11/2007 Tower 36.61 - - - - - 8.6 21.6 

6/11/2007 Tower 39.94 - 1.3 - - - 8.5 21.4 

6/11/2007 Tower 43.27 - - - - - 8.5 21.2 

6/11/2007 Tower 46.59 - - - - - 8.7 21 

6/11/2007 Tower 49.92 - - - - - 8.8 20.5 

6/11/2007 Tower 53.25 - - - - - 8.3 20 

6/11/2007 Tower 56.58 - - - - - 8.2 19.8 

6/11/2007 Tower 59.91 - 1.2 - - - 8 19.5 

6/11/2007 Tower 63.23 - - - - - 7.8 19.3 

6/11/2007 Tower 66.56 - - - - - 7.6 18.9 

6/11/2007 Tower 69.89 - - - - - 7.3 18.5 

6/11/2007 Tower 73.22 - - - - - 7.2 18.3 

6/11/2007 Tower 76.55 - - - - - 7 18.2 

6/11/2007 Tower 79.87 - 1.2 - - - 6.9 17.8 

6/11/2007 Tower 83.20 - - - - - 6.7 17.8 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

6/11/2007 Tower 86.53 - - - - - 6.6 17.5 

6/11/2007 Tower 89.86 - - - - - 5.9 16.5 

6/11/2007 Tower 93.19 - - - - - 5.1 16.1 

6/11/2007 Tower 96.51 - - - - - 4.9 16 

6/11/2007 Tower 99.84 - 1.2 - - - 4.6 15.9 

6/11/2007 Tower 103.17 - - - - - 4.5 15.5 

6/11/2007 Tower 106.50 - - - - - 4.3 15.3 

6/11/2007 Tower 109.83 - - - - - 4.1 15.1 

7/2/2007 Outlet - - 1.5 - 271 <0.002 - -

7/9/2007 Inlet - - 1.9 - - - - -

7/9/2007 Outlet - - 1.6 - - 1.3 - -

7/9/2007 Tower 0.00 - - - - - 8.6 26.6 

7/9/2007 Tower 1.33 - 1.0 - - - - -

7/9/2007 Tower 3.33 - - - - - 8.6 26.4 

7/9/2007 Tower 6.66 - - - - - 8.6 26.3 

7/9/2007 Tower 9.98 - - - - - 8.6 26.3 

7/9/2007 Tower 13.31 - - - - - 8.6 26.2 

7/9/2007 Tower 16.64 - - - - - 8.6 26.2 

7/9/2007 Tower 19.97 - 0.9 - - - 8.6 26.1 

7/9/2007 Tower 23.30 - - - - - 8.6 26 

7/9/2007 Tower 26.62 - - - - - 8.5 25.7 

7/9/2007 Tower 29.95 - - - - - 8.4 25.7 

7/9/2007 Tower 33.28 - - - - - 8.5 24.9 

7/9/2007 Tower 36.61 - - - - - 8.8 24 

7/9/2007 Tower 39.94 - 1.0 - - - 9.6 23.5 

7/9/2007 Tower 43.27 - - - - - 9.4 22.9 

7/9/2007 Tower 46.59 - - - - - 8.2 22.4 

7/9/2007 Tower 49.92 - - - - - 7.9 22.1 

7/9/2007 Tower 53.25 - - - - - 7.6 21.9 

7/9/2007 Tower 56.58 - - - - - 7.2 21.6 

7/9/2007 Tower 59.91 - 1.1 - - - 7 21.4 

7/9/2007 Tower 63.23 - - - - - 6.6 21.2 

7/9/2007 Tower 66.56 - - - - - 6.3 21 

7/9/2007 Tower 69.89 - - - - - 6.2 20.9 

7/9/2007 Tower 73.22 - - - - - 5.9 20.7 

7/9/2007 Tower 76.55 - - - - - 5.6 20.3 

7/9/2007 Tower 79.87 - 1.2 - - - 5.3 20 

7/9/2007 Tower 83.20 - - - - - 4.9 19.6 

7/9/2007 Tower 86.53 - - - - - 4.3 19.2 

7/9/2007 Tower 89.86 - - - - - 3.7 18.4 

7/9/2007 Tower 93.19 - - - - - 3.6 18.3 

7/9/2007 Tower 96.51 - - - - - 3.5 18.2 

7/9/2007 Tower 99.84 - 1.5 - - - 3.3 17.9 

7/9/2007 Tower 103.17 - - - - - 3.1 17.9 

7/9/2007 Tower 106.50 - - - - - 3.1 17.7 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

7/9/2007 Tower 109.83 - - - - - 3 17.5 

7/9/2007 Tower 113.15 - - - - - 2.8 17 

7/9/2007 Tower 119.81 - 1.6 - - - - -

8/6/2007 Outlet - - 1.7 - 274 - - -

8/13/2007 Inlet - - 1.5 - - - - -

8/13/2007 Outlet - - 1.6 - - - - -

8/13/2007 Tower 0.00 - - - - - 8.9 26.7 

8/13/2007 Tower 1.33 - 0.5 - - - - -

8/13/2007 Tower 3.33 - - - - - 8.9 26.7 

8/13/2007 Tower 6.66 - - - - - 8.9 26.7 

8/13/2007 Tower 9.98 - - - - - 9 26.7 

8/13/2007 Tower 13.31 - - - - - 8.9 26.6 

8/13/2007 Tower 16.64 - - - - - 8.9 26.6 

8/13/2007 Tower 19.97 - 0.5 - - - 8.9 26.6 

8/13/2007 Tower 23.30 - - - - - 8.9 26.5 

8/13/2007 Tower 26.62 - - - - - 8.8 26.4 

8/13/2007 Tower 29.95 - - - - - 8.6 26.2 

8/13/2007 Tower 33.28 - - - - - 8.5 26.2 

8/13/2007 Tower 36.61 - - - - - 8.5 26.2 

8/13/2007 Tower 39.94 - 0.6 - - - 8.5 26.1 

8/13/2007 Tower 43.27 - - - - - 8.2 25.9 

8/13/2007 Tower 46.59 - - - - - 8.1 25.9 

8/13/2007 Tower 49.92 - - - - - 8.1 25.8 

8/13/2007 Tower 53.25 - - - - - 8 25.5 

8/13/2007 Tower 56.58 - - - - - 7.4 24.6 

8/13/2007 Tower 59.91 - 0.7 - - - 6.9 24.1 

8/13/2007 Tower 63.23 - - - - - 5.7 23.4 

8/13/2007 Tower 66.56 - - - - - 5.5 23.1 

8/13/2007 Tower 69.89 - - - - - 5.1 22.8 

8/13/2007 Tower 73.22 - - - - - 4.7 22.5 

8/13/2007 Tower 76.55 - - - - - 4.4 22.4 

8/13/2007 Tower 79.87 - 1.4 - - - 4 22.1 

8/13/2007 Tower 83.20 - - - - - 3.8 21.8 

8/13/2007 Tower 86.53 - - - - - 3.5 21.5 

8/13/2007 Tower 89.86 - - - - - 2.9 21.3 

8/13/2007 Tower 93.19 - - - - - 2.3 20.7 

8/13/2007 Tower 96.51 - - - - - 1.6 20.3 

8/13/2007 Tower 99.84 - 1.7 - - - 1.5 20.1 

8/13/2007 Tower 103.17 - - - - - 1.3 20 

8/13/2007 Tower 106.50 - - - - - 1.1 19.5 

8/13/2007 Tower 109.83 - - - - - 1.1 19.3 

8/13/2007 Tower 113.15 - - - - - 0.9 19 

8/13/2007 Tower 116.48 - - - - - 0.9 18.9 

8/13/2007 Tower 119.81 - 1.7 - - - - -

9/4/2007 Outlet - - 1.2 - 269 - - -

28-Oct-09 D-195 GEOSCIENCE Support Services, Inc. 



    

    

     

 

 

    

 

  

  

  

  

City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

9/10/2007 Inlet - <0.03 1.2 - - - - -

9/10/2007 Outlet - 0.050 1.2 - - - - -

9/10/2007 Tower 0.00 - - - - - 8.2 26.5 

9/10/2007 Tower 1.33 <0.03 0.1 - - - - -

9/10/2007 Tower 3.33 - - - - - 8.5 26.4 

9/10/2007 Tower 6.66 - - - - - 8.5 26.4 

9/10/2007 Tower 9.98 - - - - - 8.3 26.4 

9/10/2007 Tower 13.31 - - - - - 8.5 26.5 

9/10/2007 Tower 16.64 - - - - - 8.3 26.4 

9/10/2007 Tower 19.97 - 0.1 - - - 8.3 26.4 

9/10/2007 Tower 23.30 - - - - - 8.3 26.3 

9/10/2007 Tower 26.62 - - - - - 8.2 26.3 

9/10/2007 Tower 29.95 - - - - - 8 26.3 

9/10/2007 Tower 33.28 - - - - - 7.9 26.3 

9/10/2007 Tower 36.61 - - - - - 7.9 26.3 

9/10/2007 Tower 39.94 <0.03 0.1 - - - 7.9 26.3 

9/10/2007 Tower 43.27 - - - - - 7.8 26.3 

9/10/2007 Tower 46.59 - - - - - 7.9 26.3 

9/10/2007 Tower 49.92 - - - - - 7.9 26.3 

9/10/2007 Tower 53.25 - - - - - 7.9 26.2 

9/10/2007 Tower 56.58 - - - - - 7.7 26.2 

9/10/2007 Tower 59.91 - 0.2 - - - 7.6 26.2 

9/10/2007 Tower 63.23 - - - - - 6.9 26.1 

9/10/2007 Tower 66.56 - - - - - 5.1 25.7 

9/10/2007 Tower 69.89 - - - - - 4.6 25.5 

9/10/2007 Tower 73.22 - - - - - 4 25.2 

9/10/2007 Tower 76.55 - - - - - 3.4 24.9 

9/10/2007 Tower 79.87 0.040 0.7 - - - 3.2 24.7 

9/10/2007 Tower 83.20 - - - - - 2.9 24.4 

9/10/2007 Tower 86.53 - - - - - 2.5 24.2 

9/10/2007 Tower 89.86 - - - - - 2.3 24.1 

9/10/2007 Tower 93.19 - - - - - 1.9 23.8 

9/10/2007 Tower 96.51 - - - - - 1.6 23.4 

9/10/2007 Tower 99.84 - 1.2 - - - 1.2 22.6 

9/10/2007 Tower 103.17 - - - - - 1.1 22.2 

9/10/2007 Tower 106.50 - - - - - 0.7 21.6 

9/10/2007 Tower 119.81 <0.03 1.5 - - - - -

10/1/2007 Outlet - - 0.6 - 268 1.5 - -

10/8/2007 Inlet - - 1.3 - - - - -

10/8/2007 Outlet - - 0.6 - - - - -

10/8/2007 Tower 0.00 - - - - - 6.75 23.34 

10/8/2007 Tower 1.33 - 0.5 - - - - -

10/8/2007 Tower 3.33 - - - - - 6.73 23.31 

10/8/2007 Tower 6.66 - - - - - 6.72 23.27 

10/8/2007 Tower 9.98 - - - - - 6.71 23.24 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

10/8/2007 Tower 13.31 - - - - - 6.67 23.23 

10/8/2007 Tower 16.64 - - - - - 6.66 23.23 

10/8/2007 Tower 19.97 - 0.5 - - - 6.65 23.23 

10/8/2007 Tower 23.30 - - - - - 6.63 23.22 

10/8/2007 Tower 26.62 - - - - - 6.62 23.22 

10/8/2007 Tower 29.95 - - - - - 6.62 23.21 

10/8/2007 Tower 33.28 - - - - - 6.6 23.21 

10/8/2007 Tower 36.61 - - - - - 6.59 23.21 

10/8/2007 Tower 39.94 - 0.5 - - - 6.59 23.21 

10/8/2007 Tower 43.27 - - - - - 6.57 23.2 

10/8/2007 Tower 46.59 - - - - - 6.55 23.2 

10/8/2007 Tower 49.92 - - - - - 6.54 23.19 

10/8/2007 Tower 53.25 - - - - - 6.53 23.19 

10/8/2007 Tower 56.58 - - - - - 6.51 23.19 

10/8/2007 Tower 59.91 - 0.5 - - - 6.5 23.19 

10/8/2007 Tower 63.23 - - - - - 6.48 23.19 

10/8/2007 Tower 66.56 - - - - - 6.48 23.18 

10/8/2007 Tower 69.89 - - - - - 6.48 23.18 

10/8/2007 Tower 73.22 - - - - - 6.47 23.18 

10/8/2007 Tower 76.55 - - - - - 6.46 23.18 

10/8/2007 Tower 79.87 - 0.5 - - - 6.45 23.17 

10/8/2007 Tower 83.20 - - - - - 6.44 23.17 

10/8/2007 Tower 86.53 - - - - - 6.43 23.17 

10/8/2007 Tower 89.86 - - - - - 6.43 23.17 

10/8/2007 Tower 93.19 - - - - - 6.41 23.18 

10/8/2007 Tower 96.51 - - - - - 6.4 23.17 

10/8/2007 Tower 99.84 - 0.5 - - - 6.4 23.16 

10/8/2007 Tower 103.17 - - - - - 6.4 23.12 

10/8/2007 Tower 106.50 - - - - - 6.39 23.12 

10/8/2007 Tower 109.83 - - - - - 6.37 23.1 

10/8/2007 Tower 113.15 - - - - - 6.35 23.1 

10/8/2007 Tower 116.48 - - - - - 6.34 23.1 

10/8/2007 Tower 119.81 - 0.5 - - - 6.33 23.1 

10/8/2007 Tower 123.14 - - - - - 6.29 22.9 

11/5/2007 Outlet - - 0.7 - 263 - - -

11/13/2007 Inlet - - 1.4 - - - - -

11/13/2007 Outlet - - 0.8 - - - - -

11/13/2007 Tower 0.00 - - - - - 7.71 19.37 

11/13/2007 Tower 1.33 - 0.6 - - - - -

11/13/2007 Tower 3.33 - - - - - 7.4 19.35 

11/13/2007 Tower 6.66 - - - - - 7.39 19.35 

11/13/2007 Tower 9.98 - - - - - 7.36 19.34 

11/13/2007 Tower 13.31 - - - - - 7.24 19.33 

11/13/2007 Tower 16.64 - - - - - 7.79 19.34 

11/13/2007 Tower 19.97 - 0.6 - - - 7.58 19.33 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

11/13/2007 Tower 23.30 - - - - - 7.29 19.33 

11/13/2007 Tower 26.62 - - - - - 7.31 19.33 

11/13/2007 Tower 29.95 - - - - - 7.23 19.33 

11/13/2007 Tower 33.28 - - - - - 7.37 19.33 

11/13/2007 Tower 36.61 - - - - - 7.15 19.33 

11/13/2007 Tower 39.94 - 0.6 - - - 7.13 19.32 

11/13/2007 Tower 43.27 - - - - - 7.31 19.32 

11/13/2007 Tower 46.59 - - - - - 7.73 19.32 

11/13/2007 Tower 49.92 - - - - - 7.3 19.32 

11/13/2007 Tower 53.25 - - - - - 7.34 19.31 

11/13/2007 Tower 56.58 - - - - - 7.34 19.31 

11/13/2007 Tower 59.91 - 0.6 - - - 7.23 19.31 

11/13/2007 Tower 63.23 - - - - - 7.24 19.31 

11/13/2007 Tower 66.56 - - - - - 6.99 19.31 

11/13/2007 Tower 69.89 - - - - - 7.05 19.31 

11/13/2007 Tower 73.22 - - - - - 7.34 19.31 

11/13/2007 Tower 76.55 - - - - - 7.17 19.31 

11/13/2007 Tower 79.87 - 0.6 - - - 7.3 19.31 

11/13/2007 Tower 83.20 - - - - - 7.22 19.31 

11/13/2007 Tower 86.53 - - - - - 7.14 19.31 

11/13/2007 Tower 89.86 - - - - - 7.33 19.31 

11/13/2007 Tower 93.19 - - - - - 7.26 19.28 

11/13/2007 Tower 96.51 - - - - - 7.24 19.28 

11/13/2007 Tower 99.84 - 0.6 - - - 7.33 19.28 

11/13/2007 Tower 103.17 - - - - - 7.33 19.28 

12/3/2007 Outlet - - 0.8 - 267 - - -

12/10/2007 Inlet - <0.03 1.6 - - - - -

12/10/2007 Outlet - <0.03 0.8 - - - - -

12/10/2007 Tower 0.00 - - - - - 8.06 15.71 

12/10/2007 Tower 1.33 0.030 0.7 - - - - -

12/10/2007 Tower 3.33 - - - - - 7.55 15.71 

12/10/2007 Tower 6.66 - - - - - 7.58 15.7 

12/10/2007 Tower 9.98 - - - - - 7.65 15.69 

12/10/2007 Tower 13.31 - - - - - 7.83 15.68 

12/10/2007 Tower 16.64 - - - - - 7.83 15.67 

12/10/2007 Tower 19.97 - 0.7 - - - 7.76 15.67 

12/10/2007 Tower 23.30 - - - - - 7.78 15.66 

12/10/2007 Tower 26.62 - - - - - 7.69 15.66 

12/10/2007 Tower 29.95 - - - - - 7.67 15.66 

12/10/2007 Tower 33.28 - - - - - 7.53 15.66 

12/10/2007 Tower 36.61 - - - - - 7.45 15.66 

12/10/2007 Tower 39.94 <0.03 0.8 - - - 7.34 15.66 

12/10/2007 Tower 43.27 - - - - - 7.44 15.66 

12/10/2007 Tower 46.59 - - - - - 7.49 15.66 

12/10/2007 Tower 49.92 - - - - - 7.5 15.66 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

12/10/2007 Tower 53.25 - - - - - 7.57 15.66 

12/10/2007 Tower 56.58 - - - - - 7.55 15.65 

12/10/2007 Tower 59.91 - 0.7 - - - 7.52 15.65 

12/10/2007 Tower 63.23 - - - - - 7.42 15.66 

12/10/2007 Tower 66.56 - - - - - 7.42 15.65 

12/10/2007 Tower 69.89 - - - - - 7.46 15.65 

12/10/2007 Tower 73.22 - - - - - 7.55 15.65 

12/10/2007 Tower 76.55 - - - - - 7.46 15.65 

12/10/2007 Tower 79.87 <0.03 0.7 - - - 7.4 15.65 

12/10/2007 Tower 83.20 - - - - - 7.41 15.64 

12/10/2007 Tower 86.53 - - - - - 7.5 15.64 

12/10/2007 Tower 89.86 - - - - - 7.42 15.61 

12/10/2007 Tower 93.19 - - - - - 7.43 15.58 

12/10/2007 Tower 99.84 - 0.7 - - - - -

1/7/2008 Outlet - - 0.9 - 266 1.3 - -

1/14/2008 Inlet - - 1.5 - - - - -

1/14/2008 Outlet - - 0.9 - - - - -

1/14/2008 Tower 0.00 - - - - - 7.51 12.03 

1/14/2008 Tower 1.33 - 0.9 - - - - -

1/14/2008 Tower 3.33 - - - - - 7.39 11.97 

1/14/2008 Tower 6.66 - - - - - 7.41 11.97 

1/14/2008 Tower 9.98 - - - - - 7.42 11.98 

1/14/2008 Tower 13.31 - - - - - 7.48 11.93 

1/14/2008 Tower 16.64 - - - - - 7.53 11.92 

1/14/2008 Tower 19.97 - 0.9 - - - 7.64 11.91 

1/14/2008 Tower 23.30 - - - - - 7.67 11.9 

1/14/2008 Tower 26.62 - - - - - 7.61 11.9 

1/14/2008 Tower 29.95 - - - - - 7.61 11.9 

1/14/2008 Tower 33.28 - - - - - 7.61 11.89 

1/14/2008 Tower 36.61 - - - - - 7.61 11.89 

1/14/2008 Tower 39.94 - 0.9 - - - 7.66 11.89 

1/14/2008 Tower 43.27 - - - - - 7.67 11.89 

1/14/2008 Tower 46.59 - - - - - 7.66 11.88 

1/14/2008 Tower 49.92 - - - - - 7.66 11.88 

1/14/2008 Tower 53.25 - - - - - 7.68 11.88 

1/14/2008 Tower 56.58 - - - - - 7.66 11.88 

1/14/2008 Tower 59.91 - 0.8 - - - 7.7 11.88 

1/14/2008 Tower 63.23 - - - - - 7.7 11.88 

1/14/2008 Tower 66.56 - - - - - 7.72 11.88 

1/14/2008 Tower 69.89 - - - - - 7.71 11.88 

1/14/2008 Tower 73.22 - - - - - 7.71 11.88 

1/14/2008 Tower 76.55 - - - - - 7.69 11.88 

1/14/2008 Tower 79.87 - 0.9 - - - 7.66 11.88 

1/14/2008 Tower 83.20 - - - - - 7.72 11.87 

1/14/2008 Tower 86.53 - - - - - 7.68 11.87 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

1/14/2008 Tower 89.86 - - - - - 7.69 11.86 

1/14/2008 Tower 93.19 - - - - - 7.76 11.86 

1/14/2008 Tower 96.51 - - - - - 7.74 11.84 

1/14/2008 Tower 99.84 - 0.9 - - - 7.7 11.84 

2/4/2008 Outlet - - 1.1 - 260 - - -

2/11/2008 Inlet - - 1.8 - - - - -

2/11/2008 Outlet - - 1.2 - - - - -

2/11/2008 Tower 0.00 - - - - - 9.68 12.32 

2/11/2008 Tower 1.33 - 1.1 - - - - -

2/11/2008 Tower 3.33 - - - - - 9.75 12.05 

2/11/2008 Tower 6.66 - - - - - 9.73 12 

2/11/2008 Tower 9.98 - - - - - 9.72 11.94 

2/11/2008 Tower 13.31 - - - - - 9.72 11.93 

2/11/2008 Tower 16.64 - - - - - 9.71 11.89 

2/11/2008 Tower 19.97 - 1.1 - - - 9.67 11.87 

2/11/2008 Tower 23.30 - - - - - 9.69 11.68 

2/11/2008 Tower 26.62 - - - - - 9.67 11.64 

2/11/2008 Tower 29.95 - - - - - 9.67 11.6 

2/11/2008 Tower 33.28 - - - - - 9.67 11.58 

2/11/2008 Tower 36.61 - - - - - 9.69 11.47 

2/11/2008 Tower 39.94 - 1.1 - - - 9.71 11.33 

2/11/2008 Tower 43.27 - - - - - 9.66 11.26 

2/11/2008 Tower 46.59 - - - - - 9.56 11.19 

2/11/2008 Tower 49.92 - - - - - 9.45 11.17 

2/11/2008 Tower 53.25 - - - - - 9.42 11.17 

2/11/2008 Tower 56.58 - - - - - 9.35 11.14 

2/11/2008 Tower 59.91 - 1.1 - - - 9.29 11.12 

2/11/2008 Tower 63.23 - - - - - 9.27 11.11 

2/11/2008 Tower 66.56 - - - - - 9.28 11.1 

2/11/2008 Tower 69.89 - - - - - 9.25 11.09 

2/11/2008 Tower 73.22 - - - - - 9.24 11.09 

2/11/2008 Tower 76.55 - - - - - 9.2 11.08 

2/11/2008 Tower 79.87 - 1.1 - - - 9.18 11.07 

2/11/2008 Tower 83.20 - - - - - 9.17 11.06 

2/11/2008 Tower 86.53 - - - - - 9.14 11.05 

2/11/2008 Tower 89.86 - - - - - 9.15 10.99 

2/11/2008 Tower 93.19 - - - - - 9.21 10.99 

2/11/2008 Tower 96.51 - - - - - 9.24 10.96 

2/11/2008 Tower 99.84 - 1.2 - - - 9.25 10.95 

2/11/2008 Tower 103.17 - - - - - 9.26 10.93 

2/11/2008 Tower 106.50 - - - - - 9.23 10.93 

2/11/2008 Tower 109.83 - - - - - 9.22 10.91 

2/11/2008 Tower 113.15 - - - - - 9.23 10.91 

2/11/2008 Tower 116.48 - - - - - 9.26 10.88 

2/11/2008 Tower 119.81 - 1.3 - - - 9.29 10.87 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

3/3/2008 Outlet - - 1.2 - 262 - - -

3/10/2008 Inlet - <0.03 2.1 - - - - -

3/10/2008 Outlet - 0.030 1.2 - - - - -

3/10/2008 Tower 0.00 - - - - - 9.67 13.78 

3/10/2008 Tower 1.33 <0.03 1.2 - - - - -

3/10/2008 Tower 3.33 - - - - - 9.75 13.12 

3/10/2008 Tower 6.66 - - - - - 9.69 13.09 

3/10/2008 Tower 9.98 - - - - - 9.67 13.06 

3/10/2008 Tower 13.31 - - - - - 9.66 13.05 

3/10/2008 Tower 16.64 - - - - - 9.63 13.04 

3/10/2008 Tower 19.97 - 1.2 - - - 9.62 13.02 

3/10/2008 Tower 23.30 - - - - - 9.6 13.01 

3/10/2008 Tower 26.62 - - - - - 9.59 12.99 

3/10/2008 Tower 29.95 - - - - - 9.57 12.95 

3/10/2008 Tower 33.28 - - - - - 9.58 12.83 

3/10/2008 Tower 36.61 - - - - - 9.58 12.69 

3/10/2008 Tower 39.94 0.040 1.2 - - - 9.55 12.66 

3/10/2008 Tower 43.27 - - - - - 9.53 12.62 

3/10/2008 Tower 46.59 - - - - - 9.52 12.58 

3/10/2008 Tower 49.92 - - - - - 9.51 12.57 

3/10/2008 Tower 53.25 - - - - - 9.51 12.53 

3/10/2008 Tower 56.58 - - - - - 9.5 12.51 

3/10/2008 Tower 59.91 - 1.2 - - - 9.44 12.45 

3/10/2008 Tower 63.23 - - - - - 9.45 12.39 

3/10/2008 Tower 66.56 - - - - - 9.43 12.32 

3/10/2008 Tower 69.89 - - - - - 9.4 12.22 

3/10/2008 Tower 73.22 - - - - - 9.34 12.19 

3/10/2008 Tower 76.55 - - - - - 9.37 12 

3/10/2008 Tower 79.87 <0.03 1.2 - - - 9.27 11.93 

3/10/2008 Tower 83.20 - - - - - 9.13 11.87 

3/10/2008 Tower 86.53 - - - - - 9.04 11.84 

3/10/2008 Tower 89.86 - - - - - 8.96 11.81 

3/10/2008 Tower 93.19 - - - - - 8.84 11.81 

3/10/2008 Tower 96.51 - - - - - 8.79 11.79 

3/10/2008 Tower 99.84 - 1.2 - - - 8.75 11.77 

3/10/2008 Tower 103.17 - - - - - 8.65 11.76 

3/10/2008 Tower 106.50 - - - - - 8.62 11.76 

3/10/2008 Tower 109.83 - - - - - 8.58 11.76 

3/10/2008 Tower 113.15 - - - - - 8.53 11.7 

3/10/2008 Tower 116.48 - - - - - 8.47 11.68 

3/10/2008 Tower 119.81 <0.03 1.2 - - - 8.4 11.67 

3/10/2008 Tower 123.14 - - - - - 8.31 11.68 

4/7/2008 Outlet - - 1.3 - 260 1.5 - -

4/14/2008 Inlet - - 2.3 - - - - -

4/14/2008 Outlet - - 1.4 - - - - -
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

4/14/2008 Tower 0.00 - - - - - 9.05 18.25 

4/14/2008 Tower 1.33 - 1.4 - - - - -

4/14/2008 Tower 3.33 - - - - - 9.18 17.73 

4/14/2008 Tower 6.66 - - - - - 9.11 17.68 

4/14/2008 Tower 9.98 - - - - - 9.11 17.61 

4/14/2008 Tower 13.31 - - - - - 9.09 17.55 

4/14/2008 Tower 16.64 - - - - - 9.21 17.05 

4/14/2008 Tower 19.97 - 1.4 - - - 9.22 16.99 

4/14/2008 Tower 23.30 - - - - - 9.26 16.94 

4/14/2008 Tower 26.62 - - - - - 9.26 16.82 

4/14/2008 Tower 29.95 - - - - - 9.3 16.66 

4/14/2008 Tower 33.28 - - - - - 9.44 16.23 

4/14/2008 Tower 36.61 - - - - - 9.49 15.75 

4/14/2008 Tower 39.94 - 1.3 - - - 9.71 15.69 

4/14/2008 Tower 43.27 - - - - - 10.05 14.72 

4/14/2008 Tower 46.59 - - - - - 10.14 14.09 

4/14/2008 Tower 49.92 - - - - - 10.03 13.58 

4/14/2008 Tower 53.25 - - - - - 9.5 13.37 

4/14/2008 Tower 56.58 - - - - - 9.2 13.22 

4/14/2008 Tower 59.91 - 1.2 - - - 9.09 13.15 

4/14/2008 Tower 63.23 - - - - - 8.79 13.07 

4/14/2008 Tower 66.56 - - - - - 8.64 13.02 

4/14/2008 Tower 69.89 - - - - - 8.36 12.97 

4/14/2008 Tower 73.22 - - - - - 8.13 12.9 

4/14/2008 Tower 76.55 - - - - - 7.91 12.89 

4/14/2008 Tower 79.87 - 1.2 - - - 7.81 12.89 

4/14/2008 Tower 83.20 - - - - - 7.77 12.86 

4/14/2008 Tower 86.53 - - - - - 7.67 12.84 

4/14/2008 Tower 89.86 - - - - - 7.58 12.83 

4/14/2008 Tower 93.19 - - - - - 7.44 12.82 

4/14/2008 Tower 96.51 - - - - - 7.37 12.81 

4/14/2008 Tower 99.84 - 1.2 - - - 7.33 12.8 

4/14/2008 Tower 103.17 - - - - - 7.27 12.76 

4/14/2008 Tower 106.50 - - - - - 7.29 12.72 

4/29/2008 Tower 0.00 - - - - - 8.75 20.05 

4/29/2008 Tower 3.33 - - - - - 8.8 19.7 

4/29/2008 Tower 6.66 - - - - - 8.79 19.64 

4/29/2008 Tower 9.98 - - - - - 8.79 19.56 

4/29/2008 Tower 13.31 - - - - - 8.8 19.45 

4/29/2008 Tower 16.64 - - - - - 8.76 19.42 

4/29/2008 Tower 19.97 - - - - - 8.75 19.37 

4/29/2008 Tower 23.30 - - - - - 8.76 19.26 

4/29/2008 Tower 26.62 - - - - - 8.83 19.02 

4/29/2008 Tower 29.95 - - - - - 8.87 18.97 

4/29/2008 Tower 33.28 - - - - - 9.1 18.46 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

4/29/2008 Tower 36.61 - - - - - 9.53 17.87 

4/29/2008 Tower 39.94 - - - - - 9.7 17.6 

4/29/2008 Tower 43.27 - - - - - 10.3 15.91 

4/29/2008 Tower 46.59 - - - - - 10.37 15.28 

4/29/2008 Tower 49.92 - - - - - 10.44 14.61 

4/29/2008 Tower 53.25 - - - - - 9.72 13.91 

4/29/2008 Tower 56.58 - - - - - 9.45 13.76 

4/29/2008 Tower 59.91 - - - - - 9.05 13.6 

4/29/2008 Tower 63.23 - - - - - 8.81 13.44 

4/29/2008 Tower 66.56 - - - - - 8.41 13.42 

4/29/2008 Tower 69.89 - - - - - 8.25 13.4 

4/29/2008 Tower 73.22 - - - - - 8.05 13.3 

4/29/2008 Tower 76.55 - - - - - 7.73 13.22 

4/29/2008 Tower 79.87 - - - - - 7.48 13.22 

4/29/2008 Tower 83.20 - - - - - 7.35 13.15 

4/29/2008 Tower 86.53 - - - - - 7.16 13.12 

4/29/2008 Tower 89.86 - - - - - 6.89 13.12 

4/29/2008 Tower 93.19 - - - - - 6.89 13.1 

4/29/2008 Tower 96.51 - - - - - 6.84 13.1 

4/29/2008 Tower 99.84 - - - - - 6.82 13.1 

4/29/2008 Tower 103.17 - - - - - 6.81 13.1 

4/29/2008 Tower 106.50 - - - - - 6.78 13.09 

5/5/2008 Outlet - - 1.5 - 259 - - -

5/12/2008 Inlet - <0.03 2.1 - 251 - - -

5/12/2008 Tower 0.00 - - - - - 8.71 19.68 

5/12/2008 Tower 1.33 <0.03 1.6 - 260 - - -

5/12/2008 Tower 3.33 - - - - - 8.71 19.7 

5/12/2008 Tower 6.66 - - - - - 8.7 19.71 

5/12/2008 Tower 9.98 <0.03 1.6 - 261 - 8.69 19.7 

5/12/2008 Tower 13.31 - - - - - 8.68 19.7 

5/12/2008 Tower 16.64 - - - - - 8.67 19.7 

5/12/2008 Tower 19.97 0.040 1.6 - 259 - 8.66 19.65 

5/12/2008 Tower 23.30 - - - - - 8.66 19.62 

5/12/2008 Tower 26.62 - - - - - 8.65 19.6 

5/12/2008 Tower 29.95 - - - - - 8.72 19.56 

5/12/2008 Tower 33.28 - - - - - 8.74 19.54 

5/12/2008 Tower 36.61 - - - - - 8.88 19.42 

5/12/2008 Tower 39.94 <0.03 1.6 - 260 - 8.91 19.37 

5/12/2008 Tower 43.27 - - - - - 9.03 19.08 

5/12/2008 Tower 46.59 - - - - - 9.47 18.57 

5/12/2008 Tower 49.92 - - - - - 10.32 16.44 

5/12/2008 Tower 53.25 - - - - - 10.64 15.26 

5/12/2008 Tower 56.58 - - - - - 10.31 14.59 

5/12/2008 Tower 59.91 <0.03 1.1 - 260 - 10.08 14.01 

5/12/2008 Tower 63.23 - - - - - 9.45 13.8 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

5/12/2008 Tower 66.56 - - - - - 8.7 13.65 

5/12/2008 Tower 69.89 - - - - - 7.89 13.54 

5/12/2008 Tower 73.22 - - - - - 7.66 13.46 

5/12/2008 Tower 76.55 - - - - - 7.17 13.43 

5/12/2008 Tower 79.87 0.040 1.2 - 262 - 7.07 13.42 

5/12/2008 Tower 83.20 - - - - - 7.01 13.39 

5/12/2008 Tower 86.53 - - - - - 6.92 13.26 

5/12/2008 Tower 89.86 - - - - - 6.71 13.23 

5/12/2008 Tower 93.19 - - - - - 6.47 13.24 

5/12/2008 Tower 96.51 - - - - - 6.29 13.2 

5/12/2008 Tower 99.84 0.040 1.2 - 262 - 6.22 13.18 

5/12/2008 Tower 103.17 - - - - - 6.11 13.22 

5/12/2008 Tower 106.50 - - - - - 6.04 13.18 

5/12/2008 Tower 109.83 - - - - - 5.99 13.18 

5/12/2008 Tower 113.15 - - - - - 5.99 13.18 

5/12/2008 Tower 116.48 - - - - - 5.97 13.17 

5/12/2008 Tower 119.81 0.060 1.2 - 262 - - -

5/13/2008 Outlet - <0.03 1.6 - 258 - - -

5/19/2008 Tower 0.00 - - - - - 8.4 22.43 

5/19/2008 Tower 3.33 - - - - - 8.47 22.03 

5/19/2008 Tower 6.66 - - - - - 8.46 21.82 

5/19/2008 Tower 9.98 - - - - - 8.44 21.8 

5/19/2008 Tower 13.31 - - - - - 8.44 21.7 

5/19/2008 Tower 16.64 - - - - - 8.47 21.4 

5/19/2008 Tower 19.97 - - - - - 8.5 21.32 

5/19/2008 Tower 23.30 - - - - - 8.5 21.21 

5/19/2008 Tower 26.62 - - - - - 8.53 21.12 

5/19/2008 Tower 29.95 - - - - - 8.53 21.1 

5/19/2008 Tower 33.28 - - - - - 8.51 20.95 

5/19/2008 Tower 36.61 - - - - - 8.6 20.56 

5/19/2008 Tower 39.94 - - - - - 8.69 20.43 

5/19/2008 Tower 43.27 - - - - - 8.88 19.8 

5/19/2008 Tower 46.59 - - - - - 9.07 19.36 

5/19/2008 Tower 49.92 - - - - - 10.03 16.15 

5/19/2008 Tower 53.25 - - - - - 10 14.88 

5/19/2008 Tower 59.91 - - - - - 8.81 14.28 

5/19/2008 Tower 63.23 - - - - - 8.69 14.02 

5/19/2008 Tower 66.56 - - - - - 8.35 13.87 

5/19/2008 Tower 69.89 - - - - - 7.97 13.72 

5/19/2008 Tower 73.22 - - - - - 7.19 13.66 

5/19/2008 Tower 76.55 - - - - - 7.17 13.57 

5/19/2008 Tower 79.87 - - - - - 7.01 13.54 

5/19/2008 Tower 83.20 - - - - - 6.82 13.56 

5/19/2008 Tower 86.53 - - - - - 6.75 13.5 

5/19/2008 Tower 89.86 - - - - - 6.54 13.4 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

5/19/2008 Tower 93.19 - - - - - 6.35 13.35 

5/19/2008 Tower 96.51 - - - - - 6.07 13.35 

5/19/2008 Tower 99.84 - - - - - 5.94 13.34 

5/19/2008 Tower 103.17 - - - - - 5.9 13.33 

5/19/2008 Tower 109.83 - - - - - 5.84 13.32 

5/19/2008 Tower 113.15 - - - - - 5.81 13.32 

5/19/2008 Tower 116.48 - - - - - 5.78 13.33 

5/27/2008 Tower 0.00 - - - - - 8.57 20.45 

5/27/2008 Tower 3.33 - - - - - 8.6 20.21 

5/27/2008 Tower 6.66 - - - - - 8.58 20.16 

5/27/2008 Tower 9.98 - - - - - 8.58 20.13 

5/27/2008 Tower 13.31 - - - - - 8.58 20.11 

5/27/2008 Tower 16.64 - - - - - 8.55 20.1 

5/27/2008 Tower 19.97 - - - - - 8.53 20.09 

5/27/2008 Tower 23.30 - - - - - 8.53 20.08 

5/27/2008 Tower 26.62 - - - - - 8.52 20.07 

5/27/2008 Tower 29.95 - - - - - 8.49 20.05 

5/27/2008 Tower 33.28 - - - - - 8.46 20.02 

5/27/2008 Tower 36.61 - - - - - 8.42 20.01 

5/27/2008 Tower 39.94 - - - - - 8.52 19.56 

5/27/2008 Tower 43.27 - - - - - 9.15 17.75 

5/27/2008 Tower 46.59 - - - - - 9.73 16.35 

5/27/2008 Tower 49.92 - - - - - 9.97 15.36 

5/27/2008 Tower 53.25 - - - - - 9.69 14.74 

5/27/2008 Tower 56.58 - - - - - 8.47 14.2 

5/27/2008 Tower 59.91 - - - - - 8.22 13.91 

5/27/2008 Tower 63.23 - - - - - 7.64 13.8 

5/27/2008 Tower 66.56 - - - - - 7.14 13.7 

5/27/2008 Tower 69.89 - - - - - 6.63 13.56 

5/27/2008 Tower 73.22 - - - - - 6.25 13.53 

5/27/2008 Tower 76.55 - - - - - 5.94 13.52 

5/27/2008 Tower 79.87 - - - - - 5.85 13.51 

5/27/2008 Tower 83.20 - - - - - 5.75 13.45 

5/27/2008 Tower 86.53 - - - - - 5.55 13.44 

5/27/2008 Tower 89.86 - - - - - 5.45 13.43 

5/27/2008 Tower 93.19 - - - - - 5.39 13.34 

5/27/2008 Tower 96.51 - - - - - 5.34 13.32 

5/27/2008 Tower 99.84 - - - - - 5.27 13.32 

5/27/2008 Tower 103.17 - - - - - 5.18 13.32 

6/2/2008 Outlet - - 1.6 - 257 - - -

6/3/2008 Tower 0.00 - - - - - 8.21 21.47 

6/3/2008 Tower 3.33 - - - - - 8.42 21.3 

6/3/2008 Tower 6.66 - - - - - 8.45 21.26 

6/3/2008 Tower 9.98 - - - - - 8.46 21.23 

6/3/2008 Tower 13.31 - - - - - 8.46 21.2 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

6/3/2008 Tower 16.64 - - - - - 8.47 21.18 

6/3/2008 Tower 19.97 - - - - - 8.47 21.17 

6/3/2008 Tower 23.30 - - - - - 8.51 20.96 

6/3/2008 Tower 26.62 - - - - - 8.53 20.87 

6/3/2008 Tower 29.95 - - - - - 8.56 20.71 

6/3/2008 Tower 33.28 - - - - - 8.59 20.62 

6/3/2008 Tower 36.61 - - - - - 8.65 20.52 

6/3/2008 Tower 39.94 - - - - - 8.7 20.38 

6/3/2008 Tower 43.27 - - - - - 8.72 20.21 

6/3/2008 Tower 46.59 - - - - - 9.07 18.68 

6/3/2008 Tower 49.92 - - - - - 8.91 15.31 

6/3/2008 Tower 53.25 - - - - - 8.82 15.02 

6/3/2008 Tower 56.58 - - - - - 8.56 14.61 

6/3/2008 Tower 59.91 - - - - - 8.12 14.35 

6/3/2008 Tower 63.23 - - - - - 7.82 14.19 

6/3/2008 Tower 66.56 - - - - - 7.36 13.99 

6/3/2008 Tower 69.89 - - - - - 6.91 13.82 

6/3/2008 Tower 73.22 - - - - - 6.34 13.71 

6/3/2008 Tower 76.55 - - - - - 6.03 13.69 

6/3/2008 Tower 79.87 - - - - - 5.78 13.67 

6/3/2008 Tower 83.20 - - - - - 5.57 13.59 

6/3/2008 Tower 86.53 - - - - - 5.51 13.56 

6/3/2008 Tower 89.86 - - - - - 5.39 13.5 

6/3/2008 Tower 93.19 - - - - - 5.29 13.5 

6/3/2008 Tower 96.51 - - - - - 5.2 13.5 

6/3/2008 Tower 99.84 - - - - - 5.15 13.5 

6/3/2008 Tower 103.17 - - - - - 5.12 13.49 

6/3/2008 Tower 106.50 - - - - - 5.11 13.48 

6/3/2008 Tower 109.83 - - - - - 5.09 13.48 

6/3/2008 Tower 113.15 - - - - - 5.04 13.48 

6/3/2008 Tower 116.48 - - - - - 5.03 13.47 

6/9/2008 Inlet - <0.03 1.8 - 259 - - -

6/9/2008 Outlet - <0.03 1.6 - 261 - - -

6/9/2008 Tower 0.00 - - - - - 8.3 23.32 

6/9/2008 Tower 1.33 <0.03 1.6 - 263 - - -

6/9/2008 Tower 3.33 - - - - - 8.42 22.41 

6/9/2008 Tower 6.66 - - - - - 8.45 22.28 

6/9/2008 Tower 9.98 - - - - - 8.44 22.16 

6/9/2008 Tower 13.31 - - - - - 8.42 22.09 

6/9/2008 Tower 16.64 - - - - - 8.4 22.06 

6/9/2008 Tower 19.97 <0.03 1.6 - 261 - 8.38 22.02 

6/9/2008 Tower 23.30 - - - - - 8.38 21.91 

6/9/2008 Tower 26.62 - - - - - 8.36 21.88 

6/9/2008 Tower 29.95 - - - - - 8.35 21.82 

6/9/2008 Tower 33.28 - - - - - 8.43 21.61 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

6/9/2008 Tower 36.61 - - - - - 8.65 21.06 

6/9/2008 Tower 39.94 <0.03 1.6 - 261 - 8.97 20.76 

6/9/2008 Tower 43.27 - - - - - 9.13 20.33 

6/9/2008 Tower 46.59 - - - - - 9.01 20.03 

6/9/2008 Tower 49.92 - - - - - 9.04 19.45 

6/9/2008 Tower 53.25 - - - - - 9.23 18.05 

6/9/2008 Tower 56.58 - - - - - 8.71 16.55 

6/9/2008 Tower 59.91 - - - - - 8.38 16.07 

6/9/2008 Tower 63.23 - - - - - 8.02 15.69 

6/9/2008 Tower 66.56 - - - - - 7.94 15.38 

6/9/2008 Tower 69.89 - - - - - 7.66 14.78 

6/9/2008 Tower 73.22 - - - - - 6.87 14.48 

6/9/2008 Tower 76.55 - - - - - 6.66 14.26 

6/9/2008 Tower 79.87 <0.03 1.2 - 263 - 6.44 14.15 

6/9/2008 Tower 83.20 - - - - - 6.2 14.05 

6/9/2008 Tower 86.53 - - - - - 5.64 13.91 

6/9/2008 Tower 89.86 - - - - - 5.41 13.85 

6/9/2008 Tower 93.19 - - - - - 5.24 13.79 

6/9/2008 Tower 96.51 - - - - - 5.13 13.77 

6/9/2008 Tower 99.84 - - - - - 5 13.69 

6/9/2008 Tower 103.17 - - - - - 4.87 13.67 

6/9/2008 Tower 106.50 - - - - - 4.78 13.68 

6/9/2008 Tower 109.83 - - - - - 4.77 13.67 

6/9/2008 Tower 113.15 - - - - - 4.74 13.67 

6/9/2008 Tower 116.48 - - - - - 4.72 13.67 

6/9/2008 Tower 119.81 0.030 1.2 - 265 - 4.67 13.66 

6/9/2008 Tower 123.14 - - - - - 4.67 13.65 

6/9/2008 Tower 126.47 - - - - - 4.64 13.65 

6/17/2008 Tower 0.00 - - - - - 8.18 25.47 

6/17/2008 Tower 3.33 - - - - - 8.48 24.3 

6/17/2008 Tower 6.66 - - - - - 8.51 24.08 

6/17/2008 Tower 9.98 - - - - - 8.28 24.02 

6/17/2008 Tower 13.31 - - - - - 8.23 23.99 

6/17/2008 Tower 16.64 - - - - - 8.17 23.84 

6/17/2008 Tower 19.97 - - - - - 8.04 23.61 

6/17/2008 Tower 23.30 - - - - - 8.23 23.44 

6/17/2008 Tower 26.62 - - - - - 8.37 23.18 

6/17/2008 Tower 29.95 - - - - - 8.44 23.15 

6/17/2008 Tower 33.28 - - - - - 9.2 21.96 

6/17/2008 Tower 36.61 - - - - - 9.3 21.74 

6/17/2008 Tower 39.94 - - - - - 9.31 20.65 

6/17/2008 Tower 43.27 - - - - - 9.89 19.56 

6/17/2008 Tower 46.59 - - - - - 8.92 19.16 

6/17/2008 Tower 49.92 - - - - - 8.97 18.7 

6/17/2008 Tower 53.25 - - - - - 8.73 18.09 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

6/17/2008 Tower 56.58 - - - - - 8.68 17.81 

6/17/2008 Tower 59.91 - - - - - 8.44 17.38 

6/17/2008 Tower 63.23 - - - - - 8.11 16.59 

6/17/2008 Tower 66.56 - - - - - 7.73 15.88 

6/17/2008 Tower 69.89 - - - - - 7.38 15.3 

6/17/2008 Tower 73.22 - - - - - 6.77 14.6 

6/17/2008 Tower 76.55 - - - - - 6.12 14.13 

6/17/2008 Tower 79.87 - - - - - 5.6 14 

6/17/2008 Tower 83.20 - - - - - 5.01 13.78 

6/17/2008 Tower 86.53 - - - - - 4.29 13.49 

6/17/2008 Tower 89.86 - - - - - 4.24 13.43 

6/17/2008 Tower 93.19 - - - - - 4.23 13.41 

6/17/2008 Tower 96.51 - - - - - 4.24 13.39 

6/17/2008 Tower 99.84 - - - - - 4.25 13.38 

6/17/2008 Tower 103.17 - - - - - 4.25 13.39 

6/23/2008 Tower 0.00 - - - - - 7.55 25.33 

6/23/2008 Tower 3.33 - - - - - 7.37 25.09 

6/23/2008 Tower 6.66 - - - - - 7.53 25.02 

6/23/2008 Tower 9.98 - - - - - 7.62 24.99 

6/23/2008 Tower 13.31 - - - - - 7.54 24.97 

6/23/2008 Tower 16.64 - - - - - 7.57 24.91 

6/23/2008 Tower 19.97 - - - - - 7.6 24.86 

6/23/2008 Tower 23.30 - - - - - 7.61 24.85 

6/23/2008 Tower 26.62 - - - - - 7.62 24.71 

6/23/2008 Tower 29.95 - - - - - 7.76 24.22 

6/23/2008 Tower 33.28 - - - - - 8.66 22.48 

6/23/2008 Tower 36.61 - - - - - 9.27 21.72 

6/23/2008 Tower 39.94 - - - - - 9.16 21.1 

6/23/2008 Tower 43.27 - - - - - 9.09 20.75 

6/23/2008 Tower 46.59 - - - - - 8.8 19.63 

6/23/2008 Tower 49.92 - - - - - 8.69 19.01 

6/23/2008 Tower 53.25 - - - - - 8.31 17.9 

6/23/2008 Tower 56.58 - - - - - 8.24 17.66 

6/23/2008 Tower 59.91 - - - - - 8.01 17.39 

6/23/2008 Tower 63.23 - - - - - 7.61 16.5 

6/23/2008 Tower 66.56 - - - - - 7.28 15.73 

6/23/2008 Tower 69.89 - - - - - 7.1 15.37 

6/23/2008 Tower 73.22 - - - - - 6.87 15.01 

6/23/2008 Tower 76.55 - - - - - 6.32 14.45 

6/23/2008 Tower 79.87 - - - - - 5.66 14.06 

6/23/2008 Tower 83.20 - - - - - 5.19 13.82 

6/23/2008 Tower 86.53 - - - - - 4.7 13.56 

6/23/2008 Tower 89.86 - - - - - 4.31 13.49 

6/23/2008 Tower 93.19 - - - - - 4.17 13.42 

6/23/2008 Tower 96.51 - - - - - 4.13 13.37 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

6/23/2008 Tower 99.84 - - - - - 4.11 13.35 

6/23/2008 Tower 103.17 - - - - - 4.07 13.35 

6/23/2008 Tower 106.50 - - - - - 4.06 13.34 

6/23/2008 Tower 109.83 - - - - - 4.04 13.33 

6/23/2008 Tower 113.15 - - - - - 4.05 13.32 

6/23/2008 Tower 116.48 - - - - - 4.05 13.29 

6/23/2008 Tower 119.81 - - - - - 4.03 13.29 

6/23/2008 Tower 123.14 - - - - - 4.01 13.29 

7/2/2008 Tower 0.00 - - - - - 8.18 25.91 

7/2/2008 Tower 3.33 - - - - - 8.22 25.86 

7/2/2008 Tower 6.66 - - - - - 8.23 25.81 

7/2/2008 Tower 9.98 - - - - - 8.23 25.72 

7/2/2008 Tower 13.31 - - - - - 8.23 25.66 

7/2/2008 Tower 16.64 - - - - - 8.23 25.59 

7/2/2008 Tower 19.97 - - - - - 8.2 25.55 

7/2/2008 Tower 23.30 - - - - - 8.19 25.53 

7/2/2008 Tower 26.62 - - - - - 8.19 25.49 

7/2/2008 Tower 29.95 - - - - - 8.19 25.48 

7/2/2008 Tower 33.28 - - - - - 8.32 25.19 

7/2/2008 Tower 36.61 - - - - - 8.62 25.05 

7/2/2008 Tower 39.94 - - - - - 9.27 23.79 

7/2/2008 Tower 43.27 - - - - - 9.72 22.02 

7/2/2008 Tower 46.59 - - - - - 9.35 20.68 

7/2/2008 Tower 49.92 - - - - - 8.92 19.31 

7/2/2008 Tower 53.25 - - - - - 8.48 18.53 

7/2/2008 Tower 56.58 - - - - - 7.6 17.73 

7/2/2008 Tower 59.91 - - - - - 7.51 17.57 

7/2/2008 Tower 63.23 - - - - - 7.45 17.1 

7/2/2008 Tower 66.56 - - - - - 7.17 16.52 

7/2/2008 Tower 69.89 - - - - - 6.45 16.06 

7/2/2008 Tower 73.22 - - - - - 6.18 15.72 

7/2/2008 Tower 76.55 - - - - - 5.86 15.25 

7/2/2008 Tower 79.87 - - - - - 4.72 14.58 

7/2/2008 Tower 83.20 - - - - - 4.28 14.2 

7/2/2008 Tower 86.53 - - - - - 3.88 14.11 

7/2/2008 Tower 89.86 - - - - - 3.68 13.95 

7/2/2008 Tower 93.19 - - - - - 3.56 13.96 

7/2/2008 Tower 96.51 - - - - - 3.51 13.96 

7/2/2008 Tower 99.84 - - - - - 3.47 13.96 

7/2/2008 Tower 103.17 - - - - - 3.46 13.88 

7/2/2008 Tower 106.50 - - - - - 3.39 13.89 

7/2/2008 Tower 109.83 - - - - - 3.38 13.87 

7/2/2008 Tower 113.15 - - - - - 3.36 13.85 

7/2/2008 Tower 116.48 - - - - - 3.36 13.84 

7/2/2008 Tower 119.81 - - - - - 3.35 13.83 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

7/2/2008 Tower 123.14 - - - - - 3.37 13.83 

7/2/2008 Tower 126.47 - - - - - 3.35 13.83 

7/7/2008 Outlet - - 1.3 - 263 1.7 - -

7/10/2008 Tower 0.00 - - - - - 8.41 27.14 

7/10/2008 Tower 3.33 - - - - - 8.44 27.02 

7/10/2008 Tower 6.66 - - - - - 8.41 26.97 

7/10/2008 Tower 9.98 - - - - - 8.43 26.94 

7/10/2008 Tower 13.31 - - - - - 8.42 26.94 

7/10/2008 Tower 16.64 - - - - - 8.43 26.89 

7/10/2008 Tower 19.97 - - - - - 8.43 26.87 

7/10/2008 Tower 23.30 - - - - - 8.42 26.86 

7/10/2008 Tower 26.62 - - - - - 8.47 26.67 

7/10/2008 Tower 29.95 - - - - - 8.46 26.66 

7/10/2008 Tower 33.28 - - - - - 8.48 26.6 

7/10/2008 Tower 36.61 - - - - - 8.45 26.58 

7/10/2008 Tower 39.94 - - - - - 8.47 26.53 

7/10/2008 Tower 43.27 - - - - - 8.47 26.53 

7/10/2008 Tower 46.59 - - - - - 8.48 26.5 

7/10/2008 Tower 49.92 - - - - - 8.63 26.07 

7/10/2008 Tower 53.25 - - - - - 9.45 23.23 

7/10/2008 Tower 56.58 - - - - - 9.19 21.91 

7/10/2008 Tower 59.91 - - - - - 8.43 20 

7/10/2008 Tower 63.23 - - - - - 8.19 19.65 

7/10/2008 Tower 66.56 - - - - - 7.64 18.91 

7/10/2008 Tower 69.89 - - - - - 7.49 18.35 

7/10/2008 Tower 73.22 - - - - - 6.89 17.52 

7/10/2008 Tower 76.55 - - - - - 6.66 17.14 

7/10/2008 Tower 79.87 - - - - - 6.24 16.13 

7/15/2008 Inlet - <0.03 1.7 - 250 - - -

7/15/2008 Outlet - <0.03 1.2 - 258 - - -

7/15/2008 Tower 0.00 - - - - - 8.38 26.81 

7/15/2008 Tower 1.33 <0.03 1.2 - 260 - - -

7/15/2008 Tower 3.33 - - - - - 8.38 26.72 

7/15/2008 Tower 6.66 - - - - - 8.4 26.58 

7/15/2008 Tower 9.98 <0.03 1.2 - 261 - 8.39 26.54 

7/15/2008 Tower 13.31 - - - - - 8.39 26.51 

7/15/2008 Tower 16.64 - - - - - 8.36 26.47 

7/15/2008 Tower 19.97 <0.03 1.2 - 260 - 8.35 26.44 

7/15/2008 Tower 23.30 - - - - - 8.3 26.42 

7/15/2008 Tower 26.62 - - - - - 8.28 26.41 

7/15/2008 Tower 29.95 - - - - - 8.27 26.39 

7/15/2008 Tower 33.28 - - - - - 8.25 26.37 

7/15/2008 Tower 36.61 - - - - - 8.55 26.21 

7/15/2008 Tower 39.94 <0.03 1.2 - 260 - 9.35 24.51 

7/15/2008 Tower 43.27 - - - - - 10.04 21.99 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

7/15/2008 Tower 46.59 - - - - - 8.41 20.41 

7/15/2008 Tower 49.92 - - - - - 7.98 19.06 

7/15/2008 Tower 53.25 - - - - - 7.77 18.45 

7/15/2008 Tower 56.58 - - - - - 7.48 18.1 

7/15/2008 Tower 59.91 - - - - - 7.17 17.34 

7/15/2008 Tower 63.23 - - - - - 6.16 16.51 

7/15/2008 Tower 66.56 - - - - - 5.72 16.12 

7/15/2008 Tower 69.89 - - - - - 5.69 15.68 

7/15/2008 Tower 73.22 - - - - - 5.52 15.28 

7/15/2008 Tower 76.55 - - - - - 3.94 14.87 

7/15/2008 Tower 79.87 0.040 1.2 - 259 - 3.92 14.69 

7/15/2008 Tower 83.20 - - - - - 3.3 14.27 

7/15/2008 Tower 86.53 - - - - - 2.72 14.08 

7/15/2008 Tower 89.86 - - - - - 2.6 14.07 

7/15/2008 Tower 93.19 - - - - - 2.61 14.04 

7/15/2008 Tower 96.51 - - - - - 2.6 14.01 

7/15/2008 Tower 99.84 - - - - - 2.51 14 

7/15/2008 Tower 103.17 - - - - - 2.49 14 

7/15/2008 Tower 106.50 - - - - - 2.48 13.98 

7/15/2008 Tower 109.83 - - - - - 2.46 13.94 

7/15/2008 Tower 113.15 - - - - - 2.41 13.92 

7/15/2008 Tower 116.48 - - - - - 2.39 13.9 

7/15/2008 Tower 119.81 0.070 1.4 - 257 - 2.38 13.89 

7/15/2008 Tower 123.14 - - - - - 2.37 13.89 

7/15/2008 Tower 126.47 - - - - - 2.36 13.88 

7/28/2008 Tower 0.00 - - - - - 8.09 27.12 

7/28/2008 Tower 3.33 - - - - - 8.09 27.12 

7/28/2008 Tower 6.66 - - - - - 8.12 27 

7/28/2008 Tower 9.98 - - - - - 8.14 26.96 

7/28/2008 Tower 13.31 - - - - - 8.14 26.91 

7/28/2008 Tower 16.64 - - - - - 8.14 26.87 

7/28/2008 Tower 19.97 - - - - - 8.14 26.85 

7/28/2008 Tower 23.30 - - - - - 8.13 26.84 

7/28/2008 Tower 26.62 - - - - - 8.11 26.81 

7/28/2008 Tower 29.95 - - - - - 8.1 26.79 

7/28/2008 Tower 33.28 - - - - - 8.1 26.77 

7/28/2008 Tower 36.61 - - - - - 8.18 26.53 

7/28/2008 Tower 39.94 - - - - - 9.22 23.1 

7/28/2008 Tower 43.27 - - - - - 8.37 21.66 

7/28/2008 Tower 46.59 - - - - - 8.08 20.54 

7/28/2008 Tower 49.92 - - - - - 7.11 19.23 

7/28/2008 Tower 53.25 - - - - - 6.53 18.32 

7/28/2008 Tower 56.58 - - - - - 5.78 17.11 

7/28/2008 Tower 59.91 - - - - - 5.45 16.67 

7/28/2008 Tower 63.23 - - - - - 5.12 16.24 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

7/28/2008 Tower 66.56 - - - - - 4.65 15.82 

7/28/2008 Tower 69.89 - - - - - 4.54 15.55 

7/28/2008 Tower 73.22 - - - - - 3.96 15.15 

7/28/2008 Tower 76.55 - - - - - 3.28 14.78 

7/28/2008 Tower 79.87 - - - - - 2.45 14.36 

7/28/2008 Tower 83.20 - - - - - 1.77 14.23 

7/28/2008 Tower 86.53 - - - - - 1.54 14.13 

7/28/2008 Tower 89.86 - - - - - 1.57 14.11 

7/28/2008 Tower 93.19 - - - - - 1.57 14.1 

7/28/2008 Tower 96.51 - - - - - 1.55 14.07 

7/28/2008 Tower 99.84 - - - - - 1.53 14.07 

7/28/2008 Tower 103.17 - - - - - 1.51 14.06 

7/28/2008 Tower 106.50 - - - - - 1.49 14.05 

7/28/2008 Tower 109.83 - - - - - 1.45 14.05 

7/28/2008 Tower 113.15 - - - - - 1.44 14.05 

7/28/2008 Tower 116.48 - - - - - 1.45 14.01 

7/28/2008 Tower 119.81 - - - - - 1.5 13.99 

8/4/2008 Outlet - - 1.1 - 264 - - -

8/6/2008 Tower 0.00 - - - - - 8.3 27.27 

8/6/2008 Tower 3.33 - - - - - 8.22 27.3 

8/6/2008 Tower 6.66 - - - - - 8.1 27.26 

8/6/2008 Tower 9.98 <0.03 - - - - 8.12 27.23 

8/6/2008 Tower 13.31 - - - - - 8.12 27.22 

8/6/2008 Tower 16.64 - - - - - 8.1 27.17 

8/6/2008 Tower 19.97 - - - - - 8.1 27.1 

8/6/2008 Tower 23.30 - - - - - 8.1 27.07 

8/6/2008 Tower 26.62 - - - - - 8.09 27.06 

8/6/2008 Tower 29.95 - - - - - 8.09 27.02 

8/6/2008 Tower 33.28 - - - - - 8.09 26.97 

8/6/2008 Tower 36.61 - - - - - 8.29 26.49 

8/6/2008 Tower 39.94 - - - - - 8.66 26.24 

8/6/2008 Tower 43.27 - - - - - 8.47 21.93 

8/6/2008 Tower 46.59 - - - - - 7.56 19.9 

8/6/2008 Tower 49.92 - - - - - 7.31 19.28 

8/6/2008 Tower 53.25 - - - - - 6.89 18.28 

8/6/2008 Tower 56.58 - - - - - 5.92 17.46 

8/6/2008 Tower 59.91 - - - - - 5.62 16.77 

8/6/2008 Tower 63.23 - - - - - 5.28 16.5 

8/6/2008 Tower 66.56 - - - - - 4.73 16.01 

8/6/2008 Tower 69.89 - - - - - 4.25 15.84 

8/6/2008 Tower 73.22 - - - - - 3.83 15.12 

8/6/2008 Tower 76.55 - - - - - 2.63 14.76 

8/6/2008 Tower 79.87 - - - - - 2 14.36 

8/6/2008 Tower 83.20 - - - - - 1.42 14.23 

8/6/2008 Tower 86.53 - - - - - 1.3 14.2 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

8/6/2008 Tower 89.86 - - - - - 1.25 14.19 

8/6/2008 Tower 93.19 - - - - - 1.23 14.19 

8/6/2008 Tower 96.51 - - - - - 1.21 14.18 

8/6/2008 Tower 99.84 <0.03 - - - - 1.21 14.11 

8/6/2008 Tower 103.17 - - - - - 1.2 14.1 

8/6/2008 Tower 106.50 - - - - - 1.19 14.08 

8/6/2008 Tower 109.83 - - - - - 1.2 14.08 

8/6/2008 Tower 113.15 - - - - - 1.22 14.06 

8/11/2008 Inlet - 0.030 1.6 - 254 - - -

8/11/2008 Outlet - <0.03 1.1 - 263 - - -

8/11/2008 Tower 0.00 - - - - - 7.79 27.5 

8/11/2008 Tower 1.33 <0.03 1.1 - 263 - - -

8/11/2008 Tower 3.33 - - - - - 7.91 27.34 

8/11/2008 Tower 6.66 - - - - - 7.98 27.23 

8/11/2008 Tower 9.98 <0.03 1.1 - 261 - 8.12 27.12 

8/11/2008 Tower 13.31 - - - - - 8.07 27.07 

8/11/2008 Tower 16.64 - - - - - 8.04 27.04 

8/11/2008 Tower 19.97 <0.03 1.1 - 264 - 8.03 27 

8/11/2008 Tower 23.30 - - - - - 8.02 26.97 

8/11/2008 Tower 26.62 - - - - - 8 26.94 

8/11/2008 Tower 29.95 - - - - - 8 26.94 

8/11/2008 Tower 33.28 - - - - - 7.98 26.93 

8/11/2008 Tower 36.61 - - - - - 8 26.83 

8/11/2008 Tower 39.94 <0.03 1.1 - 263 - 8.23 25.77 

8/11/2008 Tower 43.27 - - - - - 8.01 21.91 

8/11/2008 Tower 46.59 - - - - - 7.18 20.02 

8/11/2008 Tower 49.92 - - - - - 6.26 18.62 

8/11/2008 Tower 53.25 - - - - - 5.64 17.94 

8/11/2008 Tower 56.58 - - - - - 5.3 17.46 

8/11/2008 Tower 59.91 - - - - - 4.75 16.79 

8/11/2008 Tower 63.23 - - - - - 4.38 16.42 

8/11/2008 Tower 66.56 - - - - - 3.99 15.86 

8/11/2008 Tower 69.89 - - - - - 3.31 15.45 

8/11/2008 Tower 73.22 - - - - - 2.65 14.94 

8/11/2008 Tower 76.55 - - - - - 1.86 14.68 

8/11/2008 Tower 79.87 0.030 1.3 - 263 - 1.31 14.32 

8/11/2008 Tower 83.20 - - - - - 1.04 14.22 

8/11/2008 Tower 86.53 - - - - - 1.08 14.19 

8/11/2008 Tower 89.86 - - - - - 1.05 14.15 

8/11/2008 Tower 93.19 - - - - - 1.05 14.13 

8/11/2008 Tower 96.51 - - - - - 1.06 14.12 

8/11/2008 Tower 99.84 - - - - - 1.06 14.1 

8/11/2008 Tower 103.17 - - - - - 1.07 14.1 

8/11/2008 Tower 106.50 - - - - - 1.07 14.09 

8/11/2008 Tower 109.83 - - - - - 1.07 14.07 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

8/11/2008 Tower 113.15 - - - - - 1.08 14.08 

8/11/2008 Tower 119.81 <0.03 1.6 - 262 - - -

8/27/2008 Tower 0.00 - - - - - 7.89 27.24 

8/27/2008 Tower 3.33 - - - - - 7.93 27.1 

8/27/2008 Tower 6.66 - - - - - 7.93 27.05 

8/27/2008 Tower 9.98 - - - - - 7.94 27 

8/27/2008 Tower 13.31 - - - - - 7.94 26.97 

8/27/2008 Tower 16.64 - - - - - 7.93 26.94 

8/27/2008 Tower 19.97 - - - - - 7.94 26.93 

8/27/2008 Tower 23.30 - - - - - 7.97 26.92 

8/27/2008 Tower 26.62 - - - - - 7.97 26.9 

8/27/2008 Tower 29.95 - - - - - 7.96 26.87 

8/27/2008 Tower 33.28 - - - - - 7.98 26.71 

8/27/2008 Tower 36.61 - - - - - 8.08 26.19 

8/27/2008 Tower 39.94 - - - - - 8.59 23.51 

8/27/2008 Tower 43.27 - - - - - 8.67 21.18 

8/27/2008 Tower 46.59 - - - - - 7.68 19.37 

8/27/2008 Tower 49.92 - - - - - 6.93 18.43 

8/27/2008 Tower 53.25 - - - - - 6.17 17.68 

8/27/2008 Tower 56.58 - - - - - 4.79 16.99 

8/27/2008 Tower 59.91 - - - - - 4.22 16.5 

8/27/2008 Tower 63.23 - - - - - 3.72 15.9 

8/27/2008 Tower 66.56 - - - - - 3.59 15.65 

8/27/2008 Tower 69.89 - - - - - 2.84 15.24 

8/27/2008 Tower 73.22 - - - - - 2.4 14.8 

8/27/2008 Tower 76.55 - - - - - 1.47 14.58 

8/27/2008 Tower 79.87 - - - - - 0.79 14.42 

8/27/2008 Tower 83.20 - - - - - 0.73 14.32 

8/27/2008 Tower 86.53 - - - - - 0.64 14.28 

8/27/2008 Tower 89.86 - - - - - 0.63 14.24 

8/27/2008 Tower 93.19 - - - - - 0.61 14.22 

8/27/2008 Tower 96.51 - - - - - 0.6 14.21 

8/27/2008 Tower 99.84 - - - - - 0.6 14.18 

8/27/2008 Tower 103.17 - - - - - 0.61 14.15 

8/27/2008 Tower 106.50 - - - - - 0.63 14.1 

9/2/2008 Outlet - - 1.0 - 265 - - -

9/8/2008 Inlet - 0.040 1.5 - 250 - - -

9/8/2008 Outlet - 0.040 1.0 - 260 - - -

9/8/2008 Tower 0.00 - - - - - 7.97 27.25 

9/8/2008 Tower 1.33 <0.03 1.0 - 260 - - -

9/8/2008 Tower 3.33 - - - - - 7.97 27.21 

9/8/2008 Tower 6.66 - - - - - 8.01 27.06 

9/8/2008 Tower 9.98 0.040 1.0 - 260 - 8.03 27.02 

9/8/2008 Tower 13.31 - - - - - 8.02 26.98 

9/8/2008 Tower 16.64 - - - - - 8 26.96 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

9/8/2008 Tower 19.97 <0.03 1.0 - 260 - 8 26.94 

9/8/2008 Tower 23.30 - - - - - 7.98 26.91 

9/8/2008 Tower 26.62 - - - - - 7.97 26.89 

9/8/2008 Tower 29.95 - - - - - 7.96 26.87 

9/8/2008 Tower 33.28 - - - - - 7.97 26.69 

9/8/2008 Tower 36.61 - - - - - 8 26.54 

9/8/2008 Tower 39.94 0.040 1.0 - 259 - 8.41 23.82 

9/8/2008 Tower 43.27 - - - - - 7.82 20.46 

9/8/2008 Tower 46.59 - - - - - 7.14 19.25 

9/8/2008 Tower 49.92 - - - - - 5.96 18.3 

9/8/2008 Tower 53.25 - - - - - 5.21 17.61 

9/8/2008 Tower 56.58 - - - - - 4.44 16.8 

9/8/2008 Tower 59.91 - - - - - 3.8 16.36 

9/8/2008 Tower 63.23 - - - - - 3.3 16.01 

9/8/2008 Tower 66.56 - - - - - 2.6 15.55 

9/8/2008 Tower 69.89 - - - - - 1.63 14.93 

9/8/2008 Tower 73.22 - - - - - 1.01 14.74 

9/8/2008 Tower 76.55 - - - - - 0.65 14.48 

9/8/2008 Tower 79.87 0.060 1.4 - 259 - 0.36 14.38 

9/8/2008 Tower 83.20 - - - - - 0.27 14.35 

9/8/2008 Tower 86.53 - - - - - 0.24 14.31 

9/8/2008 Tower 89.86 - - - - - 0.23 14.27 

9/8/2008 Tower 93.19 - - - - - 0.23 14.23 

9/8/2008 Tower 96.51 - - - - - 0.24 14.22 

9/8/2008 Tower 99.84 - - - - - 0.24 14.2 

9/8/2008 Tower 103.17 - - - - - 0.26 14.19 

9/8/2008 Tower 106.50 - - - - - 0.26 14.17 

9/8/2008 Tower 109.83 - - - - - 0.26 14.16 

9/8/2008 Tower 113.15 - - - - - 0.26 14.17 

9/17/2008 Tower 0.00 - - - - - 7.98 26.21 

9/17/2008 Tower 3.33 - - - - - 7.99 26.02 

9/17/2008 Tower 6.66 - - - - - 7.99 25.96 

9/17/2008 Tower 9.98 - - - - - 7.98 25.96 

9/17/2008 Tower 13.31 - - - - - 7.97 25.94 

9/17/2008 Tower 16.64 - - - - - 7.96 25.92 

9/17/2008 Tower 19.97 - - - - - 7.96 25.91 

9/17/2008 Tower 23.30 - - - - - 7.93 25.88 

9/17/2008 Tower 26.62 - - - - - 7.91 25.87 

9/17/2008 Tower 29.95 - - - - - 7.89 25.86 

9/17/2008 Tower 33.28 - - - - - 7.87 25.86 

9/17/2008 Tower 36.61 - - - - - 7.84 25.86 

9/17/2008 Tower 39.94 - - - - - 7.82 25.78 

9/17/2008 Tower 43.27 - - - - - 7.5 21.32 

9/17/2008 Tower 46.59 - - - - - 6.87 19.46 

9/17/2008 Tower 49.92 - - - - - 5.27 18.34 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

9/17/2008 Tower 53.25 - - - - - 4.2 17.59 

9/17/2008 Tower 56.58 - - - - - 3.33 16.74 

9/17/2008 Tower 59.91 - - - - - 2.87 16.3 

9/17/2008 Tower 63.23 - - - - - 2.39 15.97 

9/17/2008 Tower 66.56 - - - - - 1.35 15.45 

9/17/2008 Tower 69.89 - - - - - 0.88 15.17 

9/17/2008 Tower 73.22 - - - - - 0.26 14.83 

9/17/2008 Tower 76.55 - - - - - 0.24 14.54 

9/17/2008 Tower 79.87 - - - - - 0.2 14.46 

9/17/2008 Tower 83.20 - - - - - 0.19 14.41 

9/17/2008 Tower 86.53 - - - - - 0.18 14.37 

9/17/2008 Tower 89.86 - - - - - 0.18 14.33 

9/17/2008 Tower 93.19 - - - - - 0.17 14.32 

9/17/2008 Tower 96.51 - - - - - 0.17 14.27 

9/17/2008 Tower 99.84 - - - - - 0.17 14.23 

9/17/2008 Tower 103.17 - - - - - 0.17 14.22 

9/24/2008 Tower 0.00 - - - - - 8.06 25.49 

9/24/2008 Tower 3.33 - - - - - 8.06 25.42 

9/24/2008 Tower 6.66 - - - - - 8.06 25.32 

9/24/2008 Tower 9.98 - - - - - 8.04 25.28 

9/24/2008 Tower 13.31 - - - - - 8.04 25.27 

9/24/2008 Tower 16.64 - - - - - 8.03 25.25 

9/24/2008 Tower 19.97 - - - - - 8.04 25.26 

9/24/2008 Tower 23.30 - - - - - 8.02 25.24 

9/24/2008 Tower 26.62 - - - - - 8.01 25.23 

9/24/2008 Tower 29.95 - - - - - 8.01 25.22 

9/24/2008 Tower 33.28 - - - - - 7.99 25.21 

9/24/2008 Tower 36.61 - - - - - 7.96 25.2 

9/24/2008 Tower 39.94 - - - - - 7.96 25.17 

9/24/2008 Tower 43.27 - - - - - 7.15 21.37 

9/24/2008 Tower 46.59 - - - - - 6.17 19.16 

9/24/2008 Tower 49.92 - - - - - 5.05 18.2 

9/24/2008 Tower 53.25 - - - - - 3.92 17.22 

9/24/2008 Tower 56.58 - - - - - 3.19 16.75 

9/24/2008 Tower 59.91 - - - - - 2.69 16.14 

9/24/2008 Tower 63.23 - - - - - 2.04 15.81 

9/24/2008 Tower 66.56 - - - - - 1.59 15.6 

9/24/2008 Tower 69.89 - - - - - 0.96 15.3 

9/24/2008 Tower 73.22 - - - - - 0.49 14.9 

9/24/2008 Tower 76.55 - - - - - 0.28 14.66 

9/24/2008 Tower 79.87 - - - - - 0.25 14.49 

9/24/2008 Tower 83.20 - - - - - 0.23 14.42 

9/24/2008 Tower 86.53 - - - - - 0.22 14.41 

9/24/2008 Tower 89.86 - - - - - 0.21 14.39 

9/24/2008 Tower 93.19 - - - - - 0.2 14.32 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

9/24/2008 Tower 96.51 - - - - - 0.2 14.27 

9/24/2008 Tower 99.84 - - - - - 0.19 14.24 

9/24/2008 Tower 103.17 - - - - - 0.19 14.23 

9/30/2008 Tower 0.00 - - - - - 8.01 25.44 

9/30/2008 Tower 3.33 - - - - - 8.03 25.4 

9/30/2008 Tower 6.66 - - - - - 8.04 25.15 

9/30/2008 Tower 9.98 - - - - - 8.05 25.11 

9/30/2008 Tower 13.31 - - - - - 8.03 25.09 

9/30/2008 Tower 16.64 - - - - - 8.04 25.07 

9/30/2008 Tower 19.97 - - - - - 8.02 25.05 

9/30/2008 Tower 23.30 - - - - - 8 25.04 

9/30/2008 Tower 26.62 - - - - - 8.01 25.02 

9/30/2008 Tower 29.95 - - - - - 8 24.99 

9/30/2008 Tower 33.28 - - - - - 7.99 24.98 

9/30/2008 Tower 36.61 - - - - - 7.97 24.97 

9/30/2008 Tower 39.94 - - - - - 7.95 24.88 

9/30/2008 Tower 43.27 - - - - - 6.66 20.62 

9/30/2008 Tower 46.59 - - - - - 5.89 19.31 

9/30/2008 Tower 49.92 - - - - - 4.98 18.36 

9/30/2008 Tower 53.25 - - - - - 3.56 17.08 

9/30/2008 Tower 56.58 - - - - - 2.74 16.49 

9/30/2008 Tower 59.91 - - - - - 1.85 15.96 

9/30/2008 Tower 63.23 - - - - - 1.4 15.65 

9/30/2008 Tower 66.56 - - - - - 0.69 15.41 

9/30/2008 Tower 69.89 - - - - - 0.46 15.2 

9/30/2008 Tower 73.22 - - - - - 0.29 14.99 

9/30/2008 Tower 76.55 - - - - - 0.21 14.73 

9/30/2008 Tower 79.87 - - - - - 0.19 14.66 

9/30/2008 Tower 83.20 - - - - - 0.19 14.58 

9/30/2008 Tower 86.53 - - - - - 0.18 14.52 

9/30/2008 Tower 89.86 - - - - - 0.18 14.47 

9/30/2008 Tower 93.19 - - - - - 0.18 14.47 

9/30/2008 Tower 96.51 - - - - - 0.17 14.39 

9/30/2008 Tower 99.84 - - - - - 0.17 14.3 

9/30/2008 Tower 103.17 - - - - - 0.17 14.29 

10/6/2008 Outlet - - 0.9 - 266 1.5 - -

10/10/2008 Tower 0.00 - - - - - 8 23.87 

10/10/2008 Tower 3.33 - - - - - 7.98 23.87 

10/10/2008 Tower 6.66 - - - - - 7.98 23.84 

10/10/2008 Tower 9.98 - - - - - 7.97 23.84 

10/10/2008 Tower 13.31 - - - - - 7.95 23.84 

10/10/2008 Tower 16.64 - - - - - 7.94 23.84 

10/10/2008 Tower 19.97 - - - - - 7.93 23.84 

10/10/2008 Tower 23.30 - - - - - 7.93 23.83 

10/10/2008 Tower 26.62 - - - - - 7.91 23.82 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

10/10/2008 Tower 29.95 - - - - - 7.88 23.8 

10/10/2008 Tower 33.28 - - - - - 7.82 23.74 

10/10/2008 Tower 36.61 - - - - - 7.82 23.62 

10/10/2008 Tower 39.94 - - - - - 6.45 21.91 

10/10/2008 Tower 43.27 - - - - - 5.09 20.32 

10/10/2008 Tower 46.59 - - - - - 4.52 19.09 

10/10/2008 Tower 49.92 - - - - - 3.36 17.7 

10/10/2008 Tower 53.25 - - - - - 2.51 16.93 

10/10/2008 Tower 56.58 - - - - - 1.6 16.25 

10/10/2008 Tower 59.91 - - - - - 0.94 15.67 

10/10/2008 Tower 63.23 - - - - - 0.44 15.29 

10/10/2008 Tower 66.56 - - - - - 0.23 15.1 

10/10/2008 Tower 69.89 - - - - - 0.2 14.87 

10/10/2008 Tower 73.22 - - - - - 0.2 14.71 

10/10/2008 Tower 76.55 - - - - - 0.19 14.61 

10/10/2008 Tower 79.87 - - - - - 0.18 14.56 

10/10/2008 Tower 83.20 - - - - - 0.18 14.53 

10/10/2008 Tower 86.53 - - - - - 0.18 14.49 

10/10/2008 Tower 89.86 - - - - - 0.17 14.47 

10/10/2008 Tower 93.19 - - - - - 0.17 14.39 

10/10/2008 Tower 96.51 - - - - - 0.17 14.37 

10/13/2008 Inlet - <0.03 1.4 - 251 - - -

10/13/2008 Outlet - <0.03 0.9 - 260 - - -

10/13/2008 Tower 0.00 - - - - - 7.85 21.84 

10/13/2008 Tower 1.33 <0.03 0.9 - 261 - - -

10/13/2008 Tower 3.33 - - - - - 7.79 21.88 

10/13/2008 Tower 6.66 - - - - - 7.78 21.88 

10/13/2008 Tower 9.98 - - - - - 7.78 21.88 

10/13/2008 Tower 13.31 - - - - - 7.74 21.87 

10/13/2008 Tower 16.64 - - - - - 7.74 21.91 

10/13/2008 Tower 19.97 - - - - - 7.73 21.9 

10/13/2008 Tower 23.30 - - - - - 7.73 21.89 

10/13/2008 Tower 26.62 - - - - - 7.71 21.86 

10/13/2008 Tower 29.95 - - - - - 7.63 21.81 

10/13/2008 Tower 33.28 - - - - - 7.63 21.7 

10/13/2008 Tower 36.61 - - - - - 6.93 20.78 

10/13/2008 Tower 39.94 <0.03 0.9 - 260 - 4.94 19.53 

10/13/2008 Tower 43.27 - - - - - 4.06 18.69 

10/13/2008 Tower 46.59 - - - - - 3.43 18.18 

10/13/2008 Tower 49.92 - - - - - 2.6 17.14 

10/13/2008 Tower 53.25 - - - - - 1.35 16.45 

10/13/2008 Tower 56.58 - - - - - 0.95 16.27 

10/13/2008 Tower 59.91 - - - - - 0.37 15.35 

10/13/2008 Tower 63.23 - - - - - 0.26 15.16 

10/13/2008 Tower 66.56 - - - - - 0.22 15.06 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

10/13/2008 Tower 69.89 - - - - - 0.21 14.91 

10/13/2008 Tower 73.22 - - - - - 0.2 14.74 

10/13/2008 Tower 76.55 - - - - - 0.2 14.59 

10/13/2008 Tower 79.87 0.090 0.4 - 256 - 0.19 14.54 

10/13/2008 Tower 83.20 - - - - - 0.19 14.54 

11/3/2008 Outlet - - 1.0 - 264 - - -

11/4/2008 Tower 0.00 - - - - - 7.51 12.03 

11/4/2008 Tower 3.33 - - - - - 7.39 11.97 

11/4/2008 Tower 6.66 - - - - - 7.41 11.97 

11/4/2008 Tower 9.98 - - - - - 7.42 11.98 

11/4/2008 Tower 13.31 - - - - - 7.48 11.93 

11/4/2008 Tower 16.64 - - - - - 7.53 11.92 

11/4/2008 Tower 19.97 - - - - - 7.64 11.91 

11/4/2008 Tower 23.30 - - - - - 7.67 11.9 

11/4/2008 Tower 26.62 - - - - - 7.61 11.9 

11/4/2008 Tower 29.95 - - - - - 7.61 11.9 

11/4/2008 Tower 33.28 - - - - - 7.61 11.89 

11/4/2008 Tower 36.61 - - - - - 7.61 11.89 

11/4/2008 Tower 39.94 - - - - - 7.66 11.89 

11/4/2008 Tower 43.27 - - - - - 7.67 11.89 

11/4/2008 Tower 46.59 - - - - - 7.66 11.88 

11/4/2008 Tower 49.92 - - - - - 7.66 11.88 

11/4/2008 Tower 53.25 - - - - - 7.68 11.88 

11/4/2008 Tower 56.58 - - - - - 7.66 11.88 

11/4/2008 Tower 59.91 - - - - - 7.7 11.88 

11/4/2008 Tower 63.23 - - - - - 7.7 11.88 

11/4/2008 Tower 66.56 - - - - - 7.72 11.88 

11/4/2008 Tower 69.89 - - - - - 7.71 11.88 

11/4/2008 Tower 73.22 - - - - - 7.71 11.88 

11/4/2008 Tower 76.55 - - - - - 7.69 11.88 

11/4/2008 Tower 79.87 - - - - - 7.66 11.88 

11/4/2008 Tower 83.20 - - - - - 7.72 11.87 

11/4/2008 Tower 86.53 - - - - - 7.68 11.87 

11/4/2008 Tower 89.86 - - - - - 7.69 11.86 

11/4/2008 Tower 93.19 - - - - - 7.76 11.86 

11/4/2008 Tower 96.51 - - - - - 7.74 11.84 

11/4/2008 Tower 99.84 - - - - - 7.7 11.84 

11/24/2008 Inlet - <0.03 1.4 - 254 - - -

11/24/2008 Outlet - <0.03 0.9 - 260 - - -

11/24/2008 Tower 1.33 <0.03 0.9 - 261 - - -

11/24/2008 Tower 9.98 <0.03 0.9 - 260 - - -

11/24/2008 Tower 19.97 <0.03 0.9 - 261 - - -

11/24/2008 Tower 39.94 <0.03 0.9 - 260 - - -

11/24/2008 Tower 79.87 0.240 <0.05 - 255 - - -

12/1/2008 Outlet - - 1.0 - 263 - - -
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

12/8/2008 Inlet - <0.03 1.5 - 260 - - -

12/8/2008 Outlet - <0.03 1.0 - 263 - - -

12/8/2008 Tower 0.00 - - - - - 6.75 15.85 

12/8/2008 Tower 1.33 0.030 1.0 - 264 - - -

12/8/2008 Tower 3.33 - - - - - 5.91 15.82 

12/8/2008 Tower 6.66 - - - - - 5.8 15.8 

12/8/2008 Tower 9.98 <0.03 1.0 - 264 - 5.82 15.8 

12/8/2008 Tower 13.31 - - - - - 5.86 15.79 

12/8/2008 Tower 16.64 - - - - - 5.93 15.78 

12/8/2008 Tower 19.97 - - - - - 5.99 15.77 

12/8/2008 Tower 23.30 - - - - - 6.03 15.76 

12/8/2008 Tower 26.62 - - - - - 6.09 15.75 

12/8/2008 Tower 29.95 - - - - - 6.13 15.74 

12/8/2008 Tower 33.28 - - - - - 6.17 15.74 

12/8/2008 Tower 36.61 - - - - - 6.19 15.73 

12/8/2008 Tower 39.94 0.030 1.1 - 261 - 6.24 15.71 

12/8/2008 Tower 43.27 - - - - - 6.21 15.68 

12/8/2008 Tower 46.59 - - - - - 6.1 15.66 

12/8/2008 Tower 49.92 - - - - - 5.09 15.37 

12/8/2008 Tower 53.25 - - - - - 4.05 14.96 

12/8/2008 Tower 56.58 - - - - - 2.98 14.46 

12/8/2008 Tower 59.91 - - - - - 2.29 14.22 

12/8/2008 Tower 63.23 - - - - - 1.75 14.15 

12/8/2008 Tower 66.56 - - - - - 1.35 14.1 

12/8/2008 Tower 69.89 - - - - - 1.14 14.06 

12/8/2008 Tower 73.22 - - - - - 0.98 14.03 

12/8/2008 Tower 76.55 - - - - - 0.84 14.01 

12/8/2008 Tower 79.87 0.330 <0.05 - 262 - 0.71 14.01 

12/23/2008 Tower 0.00 - - - - - 5.61 12.76 

12/23/2008 Tower 3.33 - - - - - 5.55 12.72 

12/23/2008 Tower 6.66 - - - - - 5.55 12.69 

12/23/2008 Tower 9.98 - - - - - 5.55 12.69 

12/23/2008 Tower 13.31 - - - - - 5.51 12.67 

12/23/2008 Tower 16.64 - - - - - 5.49 12.66 

12/23/2008 Tower 19.97 - - - - - 5.47 12.67 

12/23/2008 Tower 23.30 - - - - - 5.49 12.66 

12/23/2008 Tower 26.62 - - - - - 5.47 12.66 

12/23/2008 Tower 29.95 - - - - - 5.5 12.65 

12/23/2008 Tower 33.28 - - - - - 5.5 12.65 

12/23/2008 Tower 36.61 - - - - - 5.51 12.64 

12/23/2008 Tower 39.94 - - - - - 5.5 12.66 

12/23/2008 Tower 43.27 - - - - - 5.5 12.67 

12/23/2008 Tower 46.59 - - - - - 5.51 12.66 

12/23/2008 Tower 49.92 - - - - - 5.51 12.66 

12/23/2008 Tower 53.25 - - - - - 5.53 12.66 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

12/23/2008 Tower 56.58 - - - - - 5.53 12.66 

12/23/2008 Tower 59.91 - - - - - 5.54 12.64 

12/23/2008 Tower 63.23 - - - - - 5.55 12.64 

12/23/2008 Tower 66.56 - - - - - 5.55 12.64 

12/23/2008 Tower 69.89 - - - - - 5.56 12.64 

12/30/2008 Tower 0.00 - - - - - 5.41 12.12 

12/30/2008 Tower 3.33 - - - - - 5.31 12.02 

12/30/2008 Tower 6.66 - - - - - 5.23 12 

12/30/2008 Tower 9.98 - - - - - 5.2 11.98 

12/30/2008 Tower 13.31 - - - - - 5.17 11.96 

12/30/2008 Tower 16.64 - - - - - 5.17 11.94 

12/30/2008 Tower 19.97 - - - - - 5.15 11.94 

12/30/2008 Tower 23.30 - - - - - 5.14 11.94 

12/30/2008 Tower 26.62 - - - - - 5.14 11.94 

12/30/2008 Tower 29.95 - - - - - 5.13 11.93 

12/30/2008 Tower 33.28 - - - - - 5.12 11.93 

12/30/2008 Tower 36.61 - - - - - 5.12 11.93 

12/30/2008 Tower 39.94 - - - - - 5.11 11.93 

12/30/2008 Tower 43.27 - - - - - 5.12 11.93 

12/30/2008 Tower 46.59 - - - - - 5.11 11.92 

12/30/2008 Tower 49.92 - - - - - 5.13 11.92 

12/30/2008 Tower 53.25 - - - - - 5.14 11.9 

12/30/2008 Tower 56.58 - - - - - 5.16 11.9 

12/30/2008 Tower 59.91 - - - - - 5.18 11.85 

12/30/2008 Tower 63.23 - - - - - 5.2 11.79 

12/30/2008 Tower 66.56 - - - - - 5.24 11.76 

12/30/2008 Tower 69.89 - - - - - 5.25 11.75 

1/5/2009 Outlet - <0.03 1.1 - 261 1.0 - -

1/20/2009 Inlet - <0.03 1.6 - 260 - - -

1/20/2009 Outlet - <0.03 1.2 - 262 - - -

1/20/2009 Tower 0.00 - - - - - 11.38 12.55 

1/20/2009 Tower 1.33 0.040 1.2 - 262 - - -

1/20/2009 Tower 3.33 - - - - - 11.15 12.02 

1/20/2009 Tower 6.66 - - - - - 11.09 11.86 

1/20/2009 Tower 9.98 <0.03 1.2 - 262 - 11.03 11.83 

1/20/2009 Tower 13.31 - - - - - 10.99 11.77 

1/20/2009 Tower 16.64 - - - - - 11 11.71 

1/20/2009 Tower 19.97 - - - - - 11.04 11.65 

1/20/2009 Tower 23.30 - - - - - 10.94 11.64 

1/20/2009 Tower 26.62 - - - - - 10.75 11.6 

1/20/2009 Tower 29.95 - - - - - 10.81 11.54 

1/20/2009 Tower 33.28 - - - - - 10.89 11.51 

1/20/2009 Tower 36.61 - - - - - 10.85 11.42 

1/20/2009 Tower 39.94 0.040 1.2 - 262 - 10.77 11.42 

1/20/2009 Tower 43.27 - - - - - 10.74 11.41 

28-Oct-09 D-221 GEOSCIENCE Support Services, Inc. 



    

    

     

 

 

    

 

  

  

  

  

City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

1/20/2009 Tower 46.59 - - - - - 10.7 11.41 

1/20/2009 Tower 49.92 - - - - - 10.67 11.39 

1/20/2009 Tower 53.25 - - - - - 10.6 11.39 

1/20/2009 Tower 56.58 - - - - - 10.61 11.39 

1/20/2009 Tower 59.91 - - - - - 10.64 11.39 

1/20/2009 Tower 63.23 - - - - - 10.58 11.38 

1/20/2009 Tower 66.56 - - - - - 10.54 11.39 

1/20/2009 Tower 69.89 - - - - - 10.56 11.38 

1/20/2009 Tower 73.22 - - - - - 10.5 11.39 

1/20/2009 Tower 76.55 - - - - - 10.49 11.39 

1/20/2009 Tower 79.87 0.030 1.2 - 262 - 10.44 11.38 

1/20/2009 Tower 83.20 - - - - - 10.46 11.39 

1/20/2009 Tower 86.53 - - - - - 10.45 11.39 

1/20/2009 Tower 89.86 - - - - - 10.46 11.39 

2/2/2009 Outlet - - 1.3 - 260 - - -

2/17/2009 Inlet - 0.040 1.9 - 252 - - -

2/17/2009 Outlet - <0.03 1.5 - 256 - - -

2/17/2009 Tower 0.00 - - - - - 11.05 11.38 

2/17/2009 Tower 1.33 0.040 1.4 - 257 - - -

2/17/2009 Tower 3.33 - - - - - 10.71 11.39 

2/17/2009 Tower 6.66 - - - - - 10.67 11.39 

2/17/2009 Tower 9.98 <0.03 1.4 - 256 - 10.65 11.36 

2/17/2009 Tower 13.31 - - - - - 10.62 11.35 

2/17/2009 Tower 16.64 - - - - - 10.43 11.34 

2/17/2009 Tower 19.97 <0.03 1.4 - 256 - 10.51 11.34 

2/17/2009 Tower 23.30 - - - - - 10.55 11.33 

2/17/2009 Tower 26.62 - - - - - 10.53 11.33 

2/17/2009 Tower 29.95 - - - - - 10.45 11.31 

2/17/2009 Tower 33.28 - - - - - 10.45 11.31 

2/17/2009 Tower 36.61 - - - - - 10.44 11.32 

2/17/2009 Tower 39.94 <0.03 1.4 - 256 - 10.46 11.31 

2/17/2009 Tower 43.27 - - - - - 10.42 11.31 

2/17/2009 Tower 46.59 - - - - - 10.41 11.31 

2/17/2009 Tower 49.92 - - - - - 10.44 11.31 

2/17/2009 Tower 53.25 - - - - - 10.44 11.31 

2/17/2009 Tower 56.58 - - - - - 10.4 11.31 

2/17/2009 Tower 59.91 - - - - - 10.39 11.31 

2/17/2009 Tower 63.23 - - - - - 10.42 11.31 

2/17/2009 Tower 66.56 - - - - - 10.4 11.31 

2/17/2009 Tower 69.89 - - - - - 10.37 11.31 

2/17/2009 Tower 73.22 - - - - - 10.37 11.31 

2/17/2009 Tower 76.55 - - - - - 10.38 11.31 

2/17/2009 Tower 79.87 <0.03 1.4 - 256 - 10.31 11.31 

2/17/2009 Tower 83.20 - - - - - 10.25 11.31 

2/17/2009 Tower 86.53 - - - - - 10.32 11.31 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

2/17/2009 Tower 89.86 - - - - - 10.29 11.31 

2/17/2009 Tower 93.19 - - - - - 10.32 11.31 

2/17/2009 Tower 96.51 - - - - - 10.31 11.31 

3/2/2009 Outlet - - 1.4 - 256 - - -

3/16/2009 Inlet - <0.03 2.1 - 253 - - -

3/16/2009 Outlet - 0.030 1.5 - 257 - - -

3/16/2009 Tower 0.00 - - - - - 10.01 15.31 

3/16/2009 Tower 1.33 <0.03 1.6 - 257 - - -

3/16/2009 Tower 3.33 - - - - - 10.01 14.99 

3/16/2009 Tower 6.66 - - - - - 10.09 14.68 

3/16/2009 Tower 9.98 <0.03 1.5 - 257 - 10.17 14.55 

3/16/2009 Tower 13.31 - - - - - 10.19 14.49 

3/16/2009 Tower 16.64 - - - - - 10.16 14.43 

3/16/2009 Tower 19.97 <0.03 1.6 - 257 - 10.14 14.4 

3/16/2009 Tower 23.30 - - - - - 10.14 14.38 

3/16/2009 Tower 26.62 - - - - - 10.11 14.38 

3/16/2009 Tower 29.95 - - - - - 10.1 14.36 

3/16/2009 Tower 33.28 - - - - - 10.09 14.35 

3/16/2009 Tower 36.61 - - - - - 10.09 14.28 

3/16/2009 Tower 39.94 <0.03 1.6 - 256 - 10.28 13.98 

3/16/2009 Tower 43.27 - - - - - 10.48 13.88 

3/16/2009 Tower 46.59 - - - - - 10.7 13.41 

3/16/2009 Tower 49.92 - - - - - 10.8 12.98 

3/16/2009 Tower 53.25 - - - - - 10.58 12.64 

3/16/2009 Tower 56.58 - - - - - 10.36 12.44 

3/16/2009 Tower 59.91 - - - - - 9.92 12.3 

3/16/2009 Tower 63.23 - - - - - 9.4 12.23 

3/16/2009 Tower 66.56 - - - - - 8.72 12.13 

3/16/2009 Tower 69.89 - - - - - 8.23 12.08 

3/16/2009 Tower 73.22 - - - - - 7.93 12.06 

3/16/2009 Tower 76.55 - - - - - 7.9 12.06 

3/16/2009 Tower 79.87 0.050 1.4 - 258 - 7.82 12.05 

3/16/2009 Tower 83.20 - - - - - 7.78 12.05 

3/16/2009 Tower 86.53 - - - - - 7.71 12.04 

3/16/2009 Tower 89.86 - - - - - 7.63 12.01 

3/16/2009 Tower 93.19 - - - - - 7.56 12.01 

3/16/2009 Tower 96.51 - - - - - 7.53 12.01 

3/16/2009 Tower 99.84 - - - - - 7.53 12 

3/16/2009 Tower 103.17 - - - - - 7.56 11.98 

3/16/2009 Tower 106.50 - - - - - 7.68 11.94 

3/16/2009 Tower 109.83 - - - - - 7.77 11.95 

4/6/2009 Outlet - 0.040 1.3 - 257 1.3 - -

4/20/2009 Inlet - <0.03 2.2 - 258 - - -

4/20/2009 Outlet - 0.030 1.5 - 260 - - -

4/20/2009 Tower 0.00 - - - - - 9.52 19.66 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

4/20/2009 Tower 1.33 0.030 1.9 - 260 - - -

4/20/2009 Tower 3.33 - - - - - 9.66 19.18 

4/20/2009 Tower 6.66 - - - - - 9.62 18.95 

4/20/2009 Tower 9.98 <0.03 1.9 - 259 - 9.64 18.57 

4/20/2009 Tower 13.31 - - - - - 9.82 17.62 

4/20/2009 Tower 16.64 - - - - - 9.88 17.41 

4/20/2009 Tower 19.97 <0.03 1.7 - 261 - 9.88 17.35 

4/20/2009 Tower 23.30 - - - - - 9.89 17.28 

4/20/2009 Tower 26.62 - - - - - 9.88 17.22 

4/20/2009 Tower 29.95 - - - - - 9.92 17.06 

4/20/2009 Tower 33.28 - - - - - 9.95 16.93 

4/20/2009 Tower 36.61 - - - - - 9.92 16.8 

4/20/2009 Tower 39.94 <0.03 1.7 - 262 - 9.87 16.75 

4/20/2009 Tower 43.27 - - - - - 9.89 16.64 

4/20/2009 Tower 46.59 - - - - - 9.92 16.5 

4/20/2009 Tower 49.92 - - - - - 9.94 16.33 

4/20/2009 Tower 53.25 - - - - - 9.85 16.31 

4/20/2009 Tower 56.58 - - - - - 9.87 16.17 

4/20/2009 Tower 59.91 - - - - - 9.91 15.95 

4/20/2009 Tower 63.23 - - - - - 9.85 15.31 

4/20/2009 Tower 66.56 - - - - - 9.64 14.56 

4/20/2009 Tower 69.89 - - - - - 9.3 14.11 

4/20/2009 Tower 73.22 - - - - - 8.69 13.34 

4/20/2009 Tower 76.55 - - - - - 7.61 13.16 

4/20/2009 Tower 79.87 0.030 1.4 - 263 - 7.46 13 

4/20/2009 Tower 83.20 - - - - - 7.18 12.88 

4/20/2009 Tower 86.53 - - - - - 6.99 12.67 

4/20/2009 Tower 89.86 - - - - - 6.62 12.59 

4/20/2009 Tower 93.19 - - - - - 6.55 12.53 

4/20/2009 Tower 96.51 - - - - - 6.42 12.48 

4/20/2009 Tower 99.84 - - - - - 6.34 12.46 

4/20/2009 Tower 103.17 - - - - - 6.33 12.47 

5/4/2009 Outlet - - 1.6 - 250 - - -

5/18/2009 Inlet - <0.03 1.9 - 241 - - -

5/18/2009 Outlet - <0.03 1.6 - 246 - - -

5/18/2009 Tower 0.00 - - - - - 8.81 23.76 

5/18/2009 Tower 1.33 <0.03 1.8 - 244 - - -

5/18/2009 Tower 3.33 - - - - - 8.96 23.31 

5/18/2009 Tower 6.66 - - - - - 8.86 23.12 

5/18/2009 Tower 9.98 <0.03 1.8 - 244 - 8.83 22.93 

5/18/2009 Tower 13.31 - - - - - 8.77 22.75 

5/18/2009 Tower 16.64 - - - - - 8.73 22.6 

5/18/2009 Tower 19.97 <0.03 1.8 - 245 - 8.84 22.33 

5/18/2009 Tower 23.30 - - - - - 8.86 22.12 

5/18/2009 Tower 26.62 - - - - - 9.1 21.47 
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City of Pasadena Water and Power Appendix D 
NASA / JPL Perchlorate Contamination 

of Ground Water in the Raymond Basin 

Historical Water Quality Data Measured at Lake Mathews 

Date 

Sample 

Point 

Depth 

[ft] 

Ammonia, 

Total Nitrate Nitrite Sulfate Perchlorate 

Dissolved 

Oxygen Temperature 

[mg/L] [mg/L] [mg/L] [mg/L] [µg/L] [mg/L] [deg. C] 

5/18/2009 Tower 29.95 - - - - - 9.18 21.23 

5/18/2009 Tower 33.28 - - - - - 9.34 20.96 

5/18/2009 Tower 36.61 - - - - - 9.45 20.8 

5/18/2009 Tower 39.94 <0.03 1.7 - 246 - 9.42 20.65 

5/18/2009 Tower 43.27 - - - - - 9.49 20.39 

5/18/2009 Tower 46.59 - - - - - 9.47 20.22 

5/18/2009 Tower 49.92 - - - - - 9.5 19.94 

5/18/2009 Tower 53.25 - - - - - 9.49 19.73 

5/18/2009 Tower 56.58 - - - - - 9.58 19.5 

5/18/2009 Tower 59.91 - - - - - 9.52 19.38 

5/18/2009 Tower 63.23 - - - - - 9.5 19.07 

5/18/2009 Tower 66.56 - - - - - 9.53 18.97 

5/18/2009 Tower 69.89 - - - - - 9.51 18.84 

5/18/2009 Tower 73.22 - - - - - 9.45 18.5 

5/18/2009 Tower 76.55 - - - - - 9.4 18.22 

5/18/2009 Tower 79.87 <0.03 1.6 - 247 - 9.3 17.75 

5/18/2009 Tower 83.20 - - - - - 9.1 17.48 

6/1/2009 Outlet - - 1.9 - 251 - - -

6/15/2009 Inlet - <0.03 1.8 - 241 - - -

6/15/2009 Outlet - <0.03 1.8 - 246 - - -

6/15/2009 Tower 1.33 0.030 1.7 - 252 - - -

6/15/2009 Tower 9.98 <0.03 1.6 - 246 - - -

6/15/2009 Tower 19.97 <0.03 1.6 - 246 - - -

6/15/2009 Tower 39.94 <0.03 1.6 - 246 - - -

6/15/2009 Tower 79.87 <0.03 1.6 - 246 - - -

7/6/2009 Outlet - <0.03 - - - - - -

Source: MWD (2009). 

µg/L = micrograms per liter 

mg/L = milligrams per liter 
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