
Nutrient TMDL 
Rainbow Creek Table B-2 - Water Quality Monitoring Results, 2000 

San Diego Regional Water Quality Control Board 

Note: These stations include data collected as part ofthe Algae Presence Survey, January 4 - August 1,2000. . NR not reported 
Flow measurements are from USGS Gaging Station (#11044250) 

23 
' Flow based on.USGS measurements, adding calculated flow from WGTl k 
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Nutrient TMDL 
Rainbow Creek 

Table B-2 - Water Quality Monitoring Results, 2000.- Cont. 
San Diego Regional Water Quality Control Board 

K, 

Date 

8/15/00 

8/22/00 
8/29/00 
9/5/00 

9/12/00 
9/19/00 
9/26/00 
10/3/00 

10/10/00 
mean 
st. dev 
st. error 

Flow calculated in the field using the float method (leaf). NR not reported 

Flow calculated in the field using a timed-volume (bucket) method. 

The monitoring location was dry and was not sampled. Surface water was found upstream of this location and was sampled on 8/29/00. It was located on the property at the base of the drainage area. 
"ubilee Station was found to be dry. Groundwater was found surfacing upstream on 9/26/00 by RB staff. The location was sampled for the remainder of the monitoring period by Hines Nursery. 

0 
\ 

Rainbow Glen Tributary (RGT1) 

Date 

8/29/00 

9/26/00 
10/3/00 

10/11/00 
10/17/00 

~ 1 0 ~ ~  

c fs 
0.10 

0.10 
0.10 
0.08 

0.05 
0.09 
0.10 
0.09 
0.11 
0.09 
0.02 
0.01 

from flowing water being discharged from the H i e s  Property at the time of sample collection. 

'O ADF is average daily flow measured by water level recorder. 

recorder and Parshall flume installation. Only one sample was collected 

Date 

g/ 1 5/00 
8/22/00 
8/29/00 
9/5/00 

9/12/00 
9/19/00 
9/26/00 
10/3/00 

10/11/00 
10/17/00 

mean 
st. dev 
st. error 

TDS 

m g L  

Temp 
OF 
68 

64 
68 
60 

62 
62 
62 
NR 
62 
64 
3 

1.1 

Flow measurement recorded at time of sampling. Flow measured by Hines Nursery staff using 24-hr water level 

Hines Nurseries (Station 2) 

F ~ O W ~  

cfs 
N03-N 

m g L  
2 

2.1 
2.3 
1.9 

2.2 
1.6 
2 
2 

2.3 
2.0 
0.2 
0.07 

PO4-P 

mg/L 

Total N 

mg/L 
2.4 

2.5 
2.7 
2.1 

2.6 
2 

2.3 
2.2 
2.6 
2.4 
0.2 
0.08 

Margarita Glen Tributary (MGTI)~ 
0.01 1 66 1 20 1 21 1 < 0.05 1 0.32 ) 1340 

Jubilee (Upstream -200 yards)8 

 low^ 
cfs 

:%2<<>?!2., >+.*.:.%&z? 
0 
0 
0 
0 

0.41 
0 
0 
0 
0 

0.05 
0.14 
0.05 

Total P 

m g L  

Temp 
OF 

PO4-P 

mg/L 
< 0.05 

< 0.05 
< 0.05 
~ 0 . 0 5  

< 0.05 
< 0.05 
< 0.05 
< 0.05 
< 0.05 

Total P 

mg/L 
< 0.05 

< 0.05 
0.12 

<0.05 

0.08 
< 0.05 
< 0.05 
< 0.05 
< 0.05 
0.10 
0.03 
0.02 

ADF" 

c fs 
;~;izgGF&zz -..!.:;z&;s3%=- 

0 
0.003 

0 
0 

0.279 
0 
0 
0 

0.025 
0.03 
0.09 
0.03 

Temp 
"F 

@&gFg-gE;j 
LsT-~=.*Z 

67 

TDS 

mg/L 
890 

1210 
890 
710 

880 
790 
870 
900 
820 
884 
137 
46 

1160 
1200 
1160 
1170 
1173 

19 
9 

NO3-N 

mg/L 

~ 0 . 0 1  
< 0.01 
< 0.01 
< 0.01 

NO,-N 

mgL 
z;;&:ss, 
.a*:* mw<'~.?v.?" 

17 

Total N 

mglL 

< 0.05 
< 0.05 
< 0.05 
<0.05 

<0.05 
~ 0 . 0 5  
< 0.05 
< 0.05 

8.5 
5.3 
5.2 
6.5 
6 
2 
1 

NR 
66 
64 
63 
64 
2 
1 

TDS 
mg/L 

~ 3 S S ~ 2 ~ ~ : 5 3 3 3 ~  , 6 -?*'*>~.6*~.*...>,$ 

1510 

Total N 

mgL 
.*,,-&, *<.%5*-3 

22 

7.8 
5 

4.8 
5.9 
6 
1 
1 

PO4-P 

mg/L 
;?TFE:g$3gg 
F;SF=.$& >*....-? 

0.96 

Total P 

mgL 
~ ~ ~ ~ & ~ p & ~  
T $ E ~ z * ~ - x . s  

1.7 



Nutrient TMDL 
Rainbow Creek Table B-2 - Water Quality Monitoring Results, 2000 - Cont. 

San Diego Regional Water Quality Control Board 
Oak Crest (Sta 

NO,-N 1 Total N 

?illow Glen T~ibuti 

NO,-N Total N 

m g k  
20 2 0 
20 2 0  
20 20 
19 1 9  
18 18 
17 1 7  
18 18 
17 1 8  
17 1 7  

Temp 
O F  - 
70 
68 
70 
67 
67 
68 
66 
63 
61 - 
67 
3 

1.0 

Total P Date 1s TDS PO,-P I Total P 1 TDS 

st. dev 
st. error 

st. dev 
st. error 

s Tributary (VMT1) 

TDS 

m g n  
1200 
1210 
1240 
1110 
1260 
1200 
1260 

, 990 
1170 

1 1 8 2  
86 
29 

Stage Coach (Station 6) 

Temp NO,-N TotalN PO4-P 
OF mg/L mgL mg/L 
6 8 13 13- 0.18 
68 13 1 4  0.14 
66 14 14 0.14 
62 14 G J  0.20 
64 13 14 0.22 
63 12 14 0.13 
65 13 13 0.16 
NR 12 0.17 

Via Mil I Date ( ~ 1 0 ~ '  ( Temp ( NO,-: Date 1- Total P Total N 1 PO,-P \ Total P 1 TDS 

8/22/00 0.23 
8/29/00 0.26 
9/5/00 0.31 

9/12/00 0.28 
9/19/00 0.29 
9/26/00 . 0.25 
10/3/00 0.35 

lO/lO/OO - 0.35 
mean 0.28 
st. dev 0.04 
st. error 0.01 

9 .  

Flow measured by Hines Nursery staff using 24-hr water level recorder and Parshall flume installation. Flume installation was damaged during a storm event and was out of 

colnmission 9/24 through 10/4/00. 

Flow calculated in the field using the float method (leaf). 
Flow based on USGS measurements, adding calculated flow from WGTI and VMTl 

' 

NR not reported 

8/15/00 
8/22/00 
8/29/00 
9/5/00 

9/12/00 
9/19/00 
9/26/00 
10/3/00 

1011 0100 
mean 

st. dev 
st. error 

C ~ S  ' O F  j 

0.10 
0.1 1 
0.16 
0.12 
0.14 
0.12 
0.14 
0.17 
0.13 
0.02 
0.01 

0.1 1 67 1 14 

66 
66 
62 
64 
62 
64 
NR 
62 
64 
2 

0.7 

16 
16 
16 
15 
14 
15 
15 
14 

15.0 
0.9 

0.29 



Attachment B - Tables 
Nutrient TMDL 
Rainbow Creek 

Table B-1 -Historic Annual Averages for Nitrate, 1970-87 

1970-1980 NO, ave. 

1981-1987 NO, ave. 

Drinking Water Standard 
NO3 = 45 mglL 
a s  N = 10 mglL 

Maximum NO, Values 

Oct-85 319.3 
Jun-86 310.3 



1 Jubitee Way 6 Stagecoach /V Relnbow Creek ",$' 20 foot topographic lines 
2 nlraes Nursery RGTl Rolnbow Glen 
3 Oak-1 MGTl PAargarila Glen ; /V O~butaries Of Rainbow Creek Watershed boundary for Rainbow Creek 
4 Wlltow Glon-4 WGTl Willow Glon I 0'. ' Ssnta Margarka Rlver 
5 Rkrer Hause V W 1  Via Milpas fi O Water Sampling Site 1 

* 

Figure A 3 :  Reinbow Creek 
sampling sites with topography 
and water courses 



2.4 Monitoring Data for Year 2000 
From January through October 2000, Regional Board staff and Hines Nurseries monitored water 
quality to determine whether nutrient concentrations were still being maintained at 1998-99 
levels, whether those levels were effectively limiting excessive algal growth and whether they 
were adequate for maintaining beneficial uses. The 2000 monitoring data are presented in Table 
B-2 and a map of the monitoring locations can be found in Figure A-3. The monitoring was 
performed in accordance with protocols described in the respective monitoring plans 
(SDRWQCB 2000 and Hines Horticulture Inc. 2000). 

The following observations are made about the data: 

The average nitrate concentrations were 9.2 mg NO3-NL and the average total nitrogen was 
11.0 mg N/L between August and October 2000 at the Oak Crest station. 

The average orthophosphate concentration was 0.85 mg PO4-PIL and the average total 
phosphorus (organic and inorganic) was 1.13 mg P L  between August and 0ctober 2000 at 
the Oak Crest station. 

The average nitrate concentration was 9.1 mg NO3-NL and the average total nitrogen was 
9.7 mg NIL between January through October 2000 at the Willow Glen-4 station. 

The average nitrate concentration at the Willow Glen-4 station was 13.6 mg NO3-N/L 
February through July. Concentrations during this time are assumed to be attributable to 
polluted runoff and irrigation return flows from orchards, commercial nurseries, and septic 
tank disposal systems. Erosion events leading to increased turbidity may also be a cause. 
(See Section 4.0 Source Identification). 

Concentrations of nitrate in the lower reaches, illustrated in Figure A-3, exceeded the 
objective for nitrates in drinking water throughout the entire sampling period and appear to 
be influenced by the two tributaries, below the Willow Glen-4 location. The two tributaries 
provide natural drainage of irrigation return flows from orchard and residential land uses. 

i ,. • The average phosphate concentrations at the Willow Glen-4 station were 0.37 mg PO4-P/L 
and the average total phosphorus was 0.43 mg P L .  

Concentrations of both nitrogen and phosphorus appear to fluctuate considerably over the 
course of the monitoring period and indicate seasonal variation. 

2.5 Water Quality Objectives 
The Basin Plan has several water quality objectives that address nutrient concentrations in inland 
surface waters. The numeric water quality objectives applicable to Rainbow Creek are presented 
in Table 2- 1 below. 

Table 2-1 Applicable Water Quality Objectives 



I I 

Inorganic Chemicals in I 
I Municipal Supply: 

Nitrate 

Established ~ e v e l '  Water Quality Objective 

Nitrate + Nitrite I Nitrite 

Constituent 

Nitrate, as N 10 mg NO3-N/L 
Nitrate + Nitrite, summed as N 

Nitrite. As N 
10 mg NIL 

1 rng NO?-N/L - - -- - - - I " - 

' Levels in bold are addressed by the proposed TMDLs. 

Biostimulatory Substances 

The objective for inorganic chemicals in municipal supplies states that nitrate in domestic or 
municipal supply is not to exceed 10 mg NO3-N/L, nitrate plus nitrite summed as nitrogen is not 
to exceed 10 mg NIL, and nitrite is not to exceed 1 mg N02-NL. This objective is based on the 
maximum contaminant levels (MCLs) set forth in California Code of Regulations, Title 22. The 
nitrate and nitrite MCLs are based on human health toxicity in infants and are applicable to 
surface waters designated as domestic water supplies. Nitrite data was reported in quantities that 
were less than the laboratory detection limit of 0.1 mg N02-NL in Rainbow Creek during the 
2000 monitoring period. 

0.025 NH3-N/L Un-Ionized Ammonia 

The objective for un-ionized ammonia states that the discharge of wastes is not to result in 
concentrations of un-ionized ammonia in excess of 0.025 mg NL. The fraction of ammonia 
present as un-ionized ammonia depends on temperature and pH. Un-ionized ammonia is toxic to 
fish and other aquatic organisms. Ammonia data was reported in quantities that were less than 
the laboratory detection limit of 0.1 N&-NL in Rainbow Creek during the 2000 monitoring 
period. The data is not adequate 'to'determine if un-ionized ammonia exceeds the objective. 

I Ammonia, As N 

. 
Total Nitrogen 

- Total Phosphorus 

The objective for biostimulatory substances is narrative and addresses tolerance levels for algal 
and emergent plant growth. It contains numeric goals for total nitrogen and total phosphorus. 
The narrative objective states, 

1.0 mg N/L 
0.1 mg P/L 

"Inland surj4ace waters, ... shall not contain biostimulatory substances in 
concentrations that promote aquatic growth to the extent that such growths cause 

nuisance or adversely affect beneficial uses." 

Additionally, it states that "a desired goal for total phosphorus appears to be 0.1 mg/L total P" 
in order to prevent plant nuisance in streams and other flowing waters. Analogous threshold 
values ~ c v e r e  not bet+set for nitrogen in the Basin Plan. Rather natural ratios of nitrogen to 1 
phosphorus (N:P) are to be determined by surveillance and monitoring. However, since data are 
lacking, the objective ~ r e ~ u i r n s  the use of a weight to weight ratio of 10:l (N:P) for the I 
determination of an analogous threshold value for total nitrogen of 1.0 mg NIL. These values are 
not to be exceeded more than 10% of the time unless studies of the waterbody clearly show that 
water quality objective changes are permissible. The Regional Board must approve such changes. 

I 



The numeric goals of 1.0 rnz TN/L and 0.1 lng TP/L :m consistent with ~uhlished scientific 
siuclies. Usinn the disiril_lution of niltrierit data from more than 1000 temperate streams 
(priniarilv in North America and Ncw Zcalancl). Dodds et al. (1998) clefined the lowcst third of 
the distribution as representing the oligotrophic category, the middle third the mesotrophic 
category. and the top third the eutrophic category. The cun~ulative freq uencv dis tl-ibutions 
suggest that TN rind TP levels betwccn 0.7 - 1.5 mg/L and 0.02 - 0.07 nig1L respectivcly define 
streams that are mesotrophic. Mesotrophic is a trophic state that has moderate concentrations of 
r~utrients and plant growth. Oligotrophic is a trophic state that is deficient in plant nutrients. 

Plotting the data collected from Rainbow Creek in 2000 . . . 

In anothcr PatJcr, Dodcls ancl Welch (2000) rcviewcd stuclies for thc purpose of defining potential 
nutrient criteria that would address the concern of eutrophication. One study showed that TN 
should remain below 3 mg/L and TP below 0.4 mg/L for benthic chlorophvll to remain below a 
tarrret lcvcl of 200 mg/rn2 (below what is considerccl to bc not acsthcticallv pleasing or have 
compromised recreational uses). Levels of 0.9 nig TN/L and 0.04 mg TP/L were recommend 
based study by Dodds el 31. (1998). Set at the median of .the ci~millative frequency distributions 
_of nutrients, thesc I-ccommended levels slssumc that approxirnatcly hall' the systcms arc in~priired 
!3\i excessive nutrients. Another studv found that TN should be 0.47 and TP 0.06 m a  to ensure 
that chloroph~ll is < 100 m,o/m2 most of the time. 

Even with the nitrogen reductions made since the 1990s, both nitrogen and phosphorus 
concentrations in the creek exceed the numeric goals identified in the objective for 
biostimulatory substances, and the numeric objective of 10 mg NO3-N/L for nitrate in drinking 
water. These nutrient concentrations also appear to be contributing to excessive algal and 
emergent plant growth during certain times of the year. As mentioned above, field investigations 
conducted by Regi~nal  Board staff on the lower reaches of Rainbow Creek (downstream of 
Willow Glen-4) in July 1999 identified two locations in the creek that were affected by excessive 
algal growth. The locations were at the Riverhouse monitoring station and at the property 
located at 2068 Willow Glen Road approximately 500 to 600 ft upstream of Riverhouse. In 
2000, these two locations, as well as the Oak Crest and Willow Glen-4 monitoring stations, were 
determined to be affected by excessive algae growth. The Riverhouse station also exhibited 
excess emergent plant growth. Attachment C presents pictures illustrating the condition of the 

I 
creek at these locations. . 

Samples were collected from the creek in Fall 2000 for algae identification by the University of 
California Cooperative Extension. The following four green algae species were identified: 
Cladophora, Enteromorpha, Odegolzium and Chaetophora (Mellano 2000). The sampling 
reflected the species that were present on the date of collection and does not reflect seasonal 
changes in species composition. The concentrations of nutrients are likely contributing to the 
observed excessive algal and emergent plant growth. There was at most limited or no riparian 
canopy at the sampled locations, allowing for maximum light availability and water temperature 
increase. A dense canopy of riparian vegetation exists along much of Rainbow Creek. The 
canopy can limit the availability of sunlight to aquatic plants, effectively limiting their 
development. Consequently, despite the presence of elevated nutrient concentrations, excessive 
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04 
11 
07 
10 
08 

03 
03 
03 
03 
03 

surface water 
surface water 
surface water 
surface water 
surface water 

pH 
pH 
p H  
pH 
pH 

7.93 
7.39 
7.98 
8.25 

7.91 

pH units 
mg/L 
pH units 
mg/L 
pH units 

2.5-12.0 
0.01 
2.5-12.0 
0.01 

1 .OO 

8/4/98 
611 100 

511 1/99 
3/7/00 

9/28/99 

8 
6 
5 
3 
9 



09 
09 - 
10 
11 
06 
07 
08 
10 
11 
03 
11 
05 
06 
08 
09 
04 
09 

06 
02 
09 
04 
09 
01 
06 
07 
08 

Paae 4 

03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
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03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 

surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 

p H  
pH 
p H  
pH 
pH 
Oil  and Grease 
Oi l  and Grease 
Oi l  and Grease 
Oi l  and Grease 
Oi l  and Grease 
Oi l  and Grease 
Oi l  and Grease 
Oi l  and Grease 
O i l  and Grease 
Oi l  and Grease 
Oi l  and Grease 
Oi l  and Grease 
Oi l  and Grease 
Oi l  and Grease 
Oi l  and Grease 
Nitrogen 
Nitrogen 
Nitrogen 
Nitrogen 
Nitrogen 
Nitrogen 
Nitrogen 
Nitrogen 
Nitrogen 
Nitrogen 
Nitrogen 
Nitrogen 
Nitrogen 
Nitrogen 
Nitrogen 
Nitrogen 
Nitrogen 
Nitrite 

7.62 
7.62 

8.25 
7.39 
8.06 
0.962 

ND 
ND 
ND 
ND 
ND 
ND 
0.98 

ND 
ND 

ND 
ND 

ND 
ND 
ND 
NS 
0.1 
1.66 

0.5 
NS 
NS 
2.7 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
0.483 
NS 
0.535 

ND 

pH units 
pH units 
mg/L 
mg/L 
pH units 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 
m g/L 
mg/L 

mgk 
m g/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mgk 
mg/L 
mg/L 
mg/L 

mg/Kg 
mg/L 
mg/L 
mg/L 
mgi l  
mg /L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

1 .OO 
1-00 

0.01 
0.01 

0.962 
1 .O 

0.5 
0.5 
0.99 
0.5 
1 
1 

1 .O 
1 .O 

1.12 
1 .O 

0.5 
1.18 
1.05 
0.1 
0.05 
0.1 

0.1 
0.1 
0.1 
0.5 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.100 
0.1 
0.4 

0.02 

1 2/6/99 
12/6/99 
3/7/00 
611 100 

2/10/99 
511 1 199 
9/28/99 
3/7/00 
611 100 

5/26/98 
611 100 

1 1/9/98 
2/1 0199 
9/28/99 
1 2/6/99 
8/4/98 

1 2/6/99 
3/7/00 

1 2/9/97 
3/3/98 

211 0199 
3/7 106 

1 119198~ 
9/28/99 
3/3/98 
8/4/98 

512619 8 
3/3/98 
8/4/98 

211 0199 
3/3/98 

1 2/6/99 
8/4/98 

12/6/99 
1 21919'1' 
2/10/99 
511 1 199 
9/28/99 

12 
12 
3 
6 
2 
5 
9 
3 
6 
5 
6 

11 
2 
9 

12 
8 

12 
3 

12 
3 
2 
3 

11 
9 
3 
8 
5 
3 
8 
2 
3 

12 
8 

12 
12 
2 
5 
9 
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03 
03 
03 
03 
03 
03 
03 
03 
03 
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surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 

Hydroxide 
Hydroxide 
Hydroxide 
Hardness (CaC03) 
Hardness (CaC03) 
Hardness (CaC03) 
Hardness (CaC03) 
Hardness (CaC03) 
Hardness (CaC03) 
Hardness (CaC03) 
Hardness (CaC03) 
Hardness (CaC03) 
Hardness (CaC03) 
Hardness (CaC03) 
Fluoride 
Fluoride 
Fluoride 
Fluoride 
Fluoride 
Fluoride 
Fluoride 
Fluoride 
Fluoride 
Fluoride 
Fluoride 
Fecal Coliform 
Fecal Coliform 
Fecal Coliform 
Fecal Coliform 
Fecal Coliform 
Fecal Coliform 
Fecal Coliform 
Fecal Coliform 
Fecal Coliform 
Fecal Coliform 
Fecal Coliform 
Cyanide (Total) 
Cyanide (Total) 

NS 
ND 

ND 
492 
445 
562 
208 
51 5 
354 
564 
568 

532 
530 

600 
0.3 

0.4 
0.325 
0.239 
0.5 

0.3 
0.242 
0.294 
0.35 
ND 
0.203 
220 
80 
>I600 
1600 
900 
>I600 
1600 
130 
1,600 
>23 
900 
NS 
NS 

mg/L 

mg/L 
mg/L 

mgk 
m glL 

mgA 
mg/L 
mg/L 

KIA 
mg/L 
mg/L 
mg/L 

m!JA 
mg/L 
mg/L 
mg/L 
mg/L 

mgk 
mg/L 

mgk 
mg/L 

mgA 
mgk 
mpn/100ml 
mpn/100ml 
mpn/100ml 
mpn/100ml 
mpn/100ml 
mpn/100ml 
mpn/100ml 
MPNlmL 
MPNI100 m 
mpn/100ml 
mpn/lOOml 
mg/L 
mg/L 

0.5 
0.5 

0.5 
2 
1 
1 
10 
10.0 
5 
5 
1 

2 
2 

1 
0.2 

0.1 
0.2 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.200 
0.2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
0.005 
0.005 

211 0199 
511 1 199 
9/28/99 
511 1 199 
211 0199 
1 1/9/98 
3/3/98 

1 2/9/97 
5/26/98 
8/4/98 
3/7/00 

9/28/99 
12/6/99 
611 100 

12/6/99 
3/7/00 

5/26/98 
8/4/98 
611 100 

9/28/99 
511 1 199 
211 0199 
1 1/9/98 
1 2/9/97 
3/3/98 
31319 8 

9/28/99 
211 0199 
5/26/98 
1 2/6/99 
1 1/9/98 
12/9/97 
611 100 
3/7/00 

511 1 199 
8/4/98 
3/3/98 

12/6/99 

2 
5 
9 
5 
2 

11 
3 

12 
5 
8 
3 
9 

12 
6 

12 
3 
5 
8 
6 
9 
5 
2 

11 
12 
3 
3 
9 
2 
5 

12 
11 
12 
6 
3 
5 
8 
3 

12 



Pane 8 

08 
06 
10 
05 
08 
09 
06 
02 
04 
07 
03 
11 
10 
0 1 
08 
09 
10 
11 
07 
05 
06 
01 
04 
03 
02 
08 
07 
06 

03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 

surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surfade water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 
surface water 

Cyanide (Total) 
Cyanide (Total) 
Cyanide (Total) 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Conductivity 
Conductivity 
Conductivity 
Conductivity 
Conductivity 
Conductivity 
Conductivity 
Conductivity 
Conductivity 
Conductivity 
Conductivity 
Chloride 
Chloride 
Chloride 

ND 
NS 
ND. 
0.0058 

ND 
0.03 

0.0051 1 
ND 
0.0063 
ND 
0.008 
ND 
ND 
ND 

1420 
1390 

1,610 
1,650 
1420 
1460 
1240 
1470 
1400 
848 
64 1 

188 
166 
136 

mg/L 
mg/L 

mgk 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mgn 
mgn 
umhos/cm 
umhos/cm 
mg/L 
mg/L 
umhos/cm 
umhos/cm 
umhos/cm 
umhos/cm 
umhos/cm 
umhos/cm 
umhos/cm 
mg/L 
mg/L 
mg/L 

0.01 
0.005 
0.01 
0.005 

0.02 
0.02 

0.005 
0.02 
0.005 
0.005 
0.005 
0.005 
0.005 
0.00500 

10 
10 

5 
5 
1 
1 
1 
1 .OO 
1 
1 
1 

1 
1 
1 

9/28/99 
2/1 0199 
3/7 / O r  

1 1/9/98 
9/28/99 
1 2/6/99 
2/10/99 
3/3/98 
8/4/98 

511 1 199 
5/26/98 
611 100 
3/7/00 

1 2/9/97 
9/28/99 
1 2/6/99 
3/7/00 
611 100 

511 1/99 
1 1/9/98 
211 0199 
12/9/97 
8/4/98 

5/26/98 
3/3/98 

9/28/99 
511 1 199 
211 0199 

9 
2 
3 

11 
9 

12 
2 

3 
8 
5 
5 
6 
3 

12 
9 

12 
3 
6 
5 

11 
2 

12 
8 
5 
3 
9 
5 
2 
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10 
08 
09 
0 1 
05 

03 
03 
03 
03 
03 

surface water 
surface water 
surface water 
surface water 
surface water 

Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 

ND 
ND 
ND ' 

ND 
ND 

mg/L 
m g/L 
mg/L 
mg/L 
mg/L 

0.025 
0.005 
0.005 

0.0250 
0.025 

3/7/00 
9/28/99 
1 2/6/99 
1 2/9/97 
1 1/9/98 

3 
9 

12 
12 
11 



109 103 lsurface water l~lurninurn 1 0.2 / m g ~  I 0.1 1 2/6/991 121 

06 . 103 lsurface water [Arsenic INS I m g / ~  10.025 

101 103 lsurface water I~lkalinity (CaC03) 1162. ~ I / L  11 .OO 12/91971 121 

2/10/991 2 

102 103 /surface water I~lkalinity (CaC03) (79.5 I rngl~ 3131981 
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02 103 lsurface water l~rsenic IND Ima/~ 10.01 3/3/981 3 



Rain bow Creek near Fallbrook 



Rainbow Creek near Fallbrook 



Rainbow Creek near Fallbrook 



Rainbow Creek near Fallbrook 



Rainbow Creek near Fallbrook 



Rainbow Creek near Fallbrook 



Rainbow Creek near Fallbrook 


