Appendix C = Assessment of Biostimulation

Appendix C — Assessment of BioStimulation ................uuiiiiiiiiiiiiecc e 1
= 1 o] L= 1
T =PSRRI 1
C.1 Water Quality Standards and Screening Criteria...........ccccoeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 3
C.2 Salinas RIVEr REfEIENCE SIES......ciiviiiiiii e 7
C.2.1 Diel Data for REfEre&NCEe SIES ... ccuniieiii i 7

C.3 Lower Salinas River and Old Salinas RIVEr ........cooouiiiiiiiiiie e, 9

C.3.1 Dissolved Oxygen: Diel Data, Pre-dawn Sampling, and Grab Samples......... 9
C.3.2 Old Salinas River and Lower Salinas River: Nutrients, Chlorophyll a and Algal

(701 gl DL | - W PP 19
C.4 Lower Salinas River Tributaries — Quail Creek, Chualar Creek, Blanco Drain.... 20
C.4.1 Dissolved Oxygen, Nutrient, Chlorophyll a, and Algal Cover Data ............... 20
C.5 Reclamation Canal-Tembladero Slough ...............oiiiiiiiiiiii e, 27
C.5.1 Dissolved Oxygen: Diel Data, Pre-dawn Sampling, and Grab Samples...... 27
C.5.2 Nutrients, Chlorophyll a and Algal Cover Data ...........ccccccvvvveiiiiiiiiiiiiiennennn. 34
C.6 Reclamation Canal Tributaries — Espinosa Slough, Santa Rita Creek, Gabilan
Creek, Natividad Creek, Alisal Creek, Alisal Slough ...............cccovviiiiiiiiiiieen, 35
C.6.1 Dissolved Oxygen: Pre-dawn Sampling, and Grab Samples..........c..cccc....... 35
C.6.2 Nutrients, Chlorophyll a and Algal Cover Data .............cceevveiiiieeeeeeeeeiiiiinnnnn. 39
C.7 MOI0 COJO SIOUGN <. 44
C.7.1 Dissolved Oxygen: Grab SamplesS.........ccooovriiiiiiiiiiiiieeeeee e, 44
C.7.2 Nutrients, Chlorophyll a and Algal Cover Data ...............cccvveeiieeeeeeeeeiiiiinnnn. 45
C.8 Photo Documentation of Biostimulatory Conditions ............ccceuvciiiiiieeeeeeeeviiinnnn. 45
Tables
Table 1. WQOs and Screening Criteria Used as Indicators of Biostimulation. ................ 3
Table 2. Biostimulation ASSESSMENt MALIIX. .....ccceeeeeeieeieieeeeeeeeeeee e 4

Table 3. % Algal Cover, Old Salinas River and lower Salinas River monitoring sites. .. 20

Figures

Figure 1. Diel Data Reference Site: 309KNG-Salinas River @ King City. ...........ccceveeen. 7
Figure 2. Diel Data Reference Site: 309DSA-Salinas River @ San Ardo...........cccccceee.... 8
Figure 3. Diel Data Old Salinas River @ Monterey Dunes Aug 18-19, 2004................... 9
Figure 4. Diel Data Salinas River @ Davis Rd. Aug 18-19, 2004..............cceeeieieeeeeenenns 10
Figure 5. Diel Data Salinas River @ Davis Rd. Sept. 8-9, 2005.........ccccoeeevvviiiieeeinnnnnnn. 11
Figure 6. Diel Data Salinas River @ Davis Rd. Aug 30-31, 2006...........cccccceeveeeeereennnnns 12
Figure 7. Diel Data Salinas River @ Davis Rd. Nov. 5-6, 2006................cccovviveeeinnnnnnn. 13
Figure 8. Monthly DO grab samples — Old Salinas River @ Potrero Rd. ...........ccc........ 14
Figure 9. Monthly DO grab samples — Old Salinas River @ Monterey Dunes. ............. 15
Figure 10. Monthly DO grab samples — Salinas River @ Highway 1..........ccccccocevvvnnnn.n. 16
Figure 11. Monthly DO grab samples — Salinas River @ Spreckels.........ccccccccvvvvennnnn. 17
Figure 12. Monthly DO grab samples — Salinas River @ Chualar.........cccccccccvvvvveeennnn. 18
Figure -13. Monthly DO grab samples — Salinas River @ Gonzalez..................cccuuun.... 19
Figure 14. Nitrate and Chlorophyll a average concentrations, lower Salinas River. ...... 20

Figure 15. Nitrate and Chlorophyll a average concentrations, Old Salinas River. ......... 20



Figure 16. Pre-dawn dissolved oxygen monitoring, and monthly DO grab samples —

Quall Creek @ POMEr RA.......ccoiiiiiiieee e e e e e e e e aa e e eens 21
Figure 17. Nitrate and Chlorophyll a average concentrations, Quail Creek; and percent
Algal COVET STALISTICS. ..uuuuiiiieiiiieeieie e e e e e e e e e e e e e e e e e e eeannn s 22
Figure 18. Monthly DO grab samples — Chualar CreekK...........cccccvvviviiiiiiiiiiiiiiiiiiiennenn. 23
Figure 19. Nitrate and Chlorophyll a average concentrations, Chualar Creek; and
percent algal COVEr STALISTICS. ........uuuuuiiiiiiiiiiiiiiiii i 24
Figure 20. Monthly DO grab samples — Blanco Drain .............cccoevvieeiiiiieiiiiiii e 25
Figure 21. Nitrate and Chlorophyll a average concentrations, Blanco Drain; and percent
Algal COVET STALISTICS. ...uuuiiiieiiiiiieii e e e e e e e et e e e e e e e e e e eaaaa s 26
Figure 22. Diel Data Tembladero Slough @ Molera Rd. Aug 18-19, 2004.................... 27
Figure23. Diel Data Tembladero Slough @ Preston Rd. Aug 30-31, 2006. .................. 28
Figure 24. Monthly DO grab samples — Tembladero Slough @ 309TDW ..................... 29
Figure 25. Monthly DO grab samples — Tembladero Slough @ 309TEMPRS. ............. 29
Figure 26. Monthly DO grab samples — Tembladero Slough @ 309TEH...................... 30
Figure 27. Monthly DO grab samples — Merritt Ditch @ 309MER. ............ccccooeeieiiinnnns 30
Figure 28 Diel Data Reclamation Canal @ Boronda Rd. Aug 30-31, 2006. .................. 31
Figure 29. Pre-dawn dissolved oxygen monitoring — Reclamation Canal @ Airport Rd.32
Figure 30. Monthly DO grab samples — lower and upper Reclamation Canal. .............. 33
Figure 31. Nitrate and Chlorophyll a average concentrations, Tembladero Slough and
Merritt Ditch; and percent algal cover StatiStiCS. ..........cuvvviiiiiiiiiiiiiiiiiieeeeeeeee 34
Figure 32. Nitrate and Chlorophyll a average concentrations, Reclamation Canal (Lower
and Upper); and percent algal cover StatiStiCS. ..........oovvvviiiiiiiiieieeeeeicene e 35
Figure 33. Monthly DO grab samples — Espinosa Slough. ..............ccccoviiiiiiiiiiieeneeeenn, 36
Figure 34. Monthly DO grab samples — Alisal Slough. ... 36
Figure 35. Monthly DO grab samples — Santa Rita Creek..............cccoovvvvviiiiiiieieeeeeennn, 37
Figure 36. Monthly DO grab samples — Gabilan Creek. .........ccccccvviviiiiiiiiiiiiiiiiiiiiiinen, 37
Figure 37. Monthly DO grab samples — Natividad Creek. ..........ccccoeevvivviiiiiiiiiieeeeeeeeenns 38

Figure 38. Monthly DO grab samples — Alisal Creek @ Hartnell and Airport roads. ..... 38
Figure 39. Nitrate and Chlorophyll a average concentrations, Espinosa Slough; and

percent algal COVEr STALISTICS. .......uuuuuuuiiiiiiiiiiiiiiiiiii b 39
Figure 40. Nitrate and Chlorophyll a average concentrations, Alisal Slough; and percent
QI8 COVET STALISTICS. ...ttt 40
Figure 41. Nitrate and Chlorophyll a average concentrations, Santa Rita Creek; and
percent algal COVEr STALISTICS. .......uuuuuuuuiiiiiiiiiiiiiiii e 41
Figure 42. Nitrate and Chlorophyll a average concentrations, lower Gabilan Creek (sites
309GAB, GAB-VET, 309-GABIL-31), ; and percent algal cover statistics. .................... 42
Figure 43. Nitrate and Chlorophyll a average concentrations, lower Natividad Creek
(sites 309NAD, NAT-LAS, NAT-FRE), ; and percent algal cover statistics................... 43
Figure 44. Nitrate and Chlorophyll a average concentrations, lower Alisal Creek (sites
01T | I 101 L 43
Figure 45. Monthly DO grab samples — Moro Cojo Slough. .........cccccccvviiiiiiiiiiiiiiiinnnn. 44

Figure 46. Nitrate and Chlorophyll a average concentrations, Moro Cojo Slough (sites
306MORMLN, 306 MOR and 306-MOROC-32 — Slough Mile Zero to Slough Mile 1.7)), .

Figure 47. Location of photo MONItOriNg SItES........cccuuuiiiiiiiiiiieceee e 46
Figure 48. Photo documentation of biostimulation. .............cccccccviiiiiiiiiiiii, 46



C.1 Water Quality Standards and Screening Criteria

Table 1. WQOs and Screening Criteria Used as Indicators of Biostimulation.

Water Quality Objectives (Regulatory Standards)

Constituent
Parameter

Source of Water
Quality Objective

Numeric Water Quality Objective

Dissolved Oxygen

General Inland Surface
Waters numeric objective

Dissolved Oxygen shall not be depressed below 5.0 mg/L
Median values should not fall below 85% saturation.

Basin Plan numeric objective
WARM, COLD, SPWN

Dissolved Oxygen shall not be depressed below 5.0 mg/L (WARM)
Dissolved Oxygen shall not be depressed below 7.0 mg/L (COLD, SPWN)

pH

General Inland Surface
Waters numeric objective

pH value shall not be depressed below 7.0 or raised above 8.5.

Basin Plan numeric objective
MUN, AGR, REC1, REC-2

The pH value shall neither be depressed below 6.5 nor raised above 8.3.

Basin Plan numeric objective
WARM, COLD

pH value shall not be depressed below 7.0 or raised above 8.5

Biostimulatory
Substances

Basin Plan General Objected
for all Inland Surface Waters,
Enclosed Bays, and Estuaries

Basin Plan narrative objective:

“Waters shall not contain biostimulatory substances in concentrations
that promote aquatic growths to the extent that such growths cause
nuisance or adversely affect beneficial uses.” (Basin Plan, Chapter 3)

Additional Indicators Supporting Evidence for Biostimulation and Nutrient over-enrichment
(Many of these are NOT Regulatory Standards, and should not be used as stand-alone guidelines; but they can
provide additional weight of evidence)

Constituent —
Parameter

Source of Screening
Criteria

Screening Criteria/Method

Wide diel swings in
DO - pH

Wide diel swings widely
reported in scientific literature
as indicating potential
biostimulation

Observational — compare diel swings to reference sites (reference sites show
diel DO variation of less than 1 mg/L ).

Early morning DO
crashes (pre-dawn
sampling program)

Early morning DO crashes
widely reported in scientific
literature as indicating
potential biostimulation

Early morning DO crashes, depressed below Basin Plan numeric objectives

Low dissolved oxygen
and/or oxygen super
saturation

Basin Plan Objectives and
California Surface Water
Ambient Monitoring Program
Technical ReportA

1) Below Basin Plan Objectives: 7.0 mg/L (COLD, SPWN), or 5.0 mg/L
(general objective); or below Basin Plan saturation objective of median 85%
saturation;

— and/or —
2) Exceeding 13 mg/L = evidence of supersaturated conditions and potential
nutrient over-enrichment and biostimulation.

Chlorophyll a

California Surface Water
Ambient Monitoring Program
Technical ReportA

Exceeding 15 mg/L = supporting evidence of potential nutrient over-enrichment
and biostimulation.

Evidence of nitrogen
enrichment relative to
Central Coast reference
conditions

California Surface Water
Ambient Monitoring Program
Technical ReportA

NO3-N exceeding 1/mg/L = evidence of nutrient enrichment
(Assessed using geomean of all samples at monitoring site > 1mg/L).

Evidence of
phosphorus
enrichment relative to
reference conditions

USEPA 25" percentile
reference approach for rivers
and streams (USEPA, 2000)

Orthophosphate-P exceeding 25" percentile of inland streams for hydrologic
unit 309 (Salinas Watershed) =0.074 mg/L

(evidence of enrichment assessed using geomean of all samples at HUC309
monitoring sites > 0.074mg/L).

Percent Floating
Algal Cover

California Surface Water
Ambient Monitoring Program
Technical ReportA

One or more observances of 50% cover or greater = supporting evidence of
potential nutrient over-enrichment and biostimulation.

Photo evidence of
nuisance algae

Photo documentation of nuisance algae and aquatic plant growth, etc.

Fish Kills

Visual evidence or reporting of fish kills likely or possibly related to dissolved
oxygen problems.

Downstream Impacts

USEPA Scientific Advisory
Board (2010) stressed the

importance of recognizing

downstream impacts

Observational: assess whether stream reach showing elevated nutrient
concentrations (> 1mg/L NO3-N; see nutrient enrichment screening criteria
above) has downstream outlet discharging directly into waterbody which shows
evidence of biostimulation problems (as indicated by screening values-weight
of evidence in this Table).

A Worcester, K., D. M. Paradies, and M. Adams. 2010. Interpreting Narrative Objectives for Biostimulatory Substances for California Central
Coast Waters. Surface Water Ambient Monitoring Program (SWAMP) Technical Report, July 2010.
B U.S. EPA Science Advisory Board Review of “Empirical Approaches for Nutrient Criteria Derivation”. U.S Environmental Protection Agency.

April 27, 2010.




Table 2. Biostimulation Assessment Matrix.

Nutrient . B L
DO Problems Enrichment Elevated Algal Biomass Other indicators of Biostimulatory problems
NO3r-‘Ia\:(;>;ecidmg Downstream ] ]
Stream Reach | Wide Diel | Pre-dawn | Low DO and/or OGRS T Chloropdh_yll ’ E>_<cessI | _nutrient Flz(glfolr_tkedl fish . Photo Biostimulatory
DO Do DO orthophosphate-P a exceeding oating alga impacts to ills likely or ocumentation Impairment in
SyieE s L L reference cover (>50% waterbody possibly linked of excessive
9 P referencg conditions cover) exhibiting to DO problems algal biomass Stream Reach?
seclifons biostimulation
Old Salinas Yes
River @ No data No data Yes Yes Yes No data (Elkhorn Yes No Yes
Potrero Rd. Slough)
Old Salinas
River @ Yes
M Yes Yes Yes Yes Yes Yes (Elkhorn Yes Yes Yes
onterey
Slough)

Dunes

. . Yes
%almvas Flilver No data No data Yes Yes Yes No (Elkhorn No No Yes

Y- Slough)

. . Yes

%alllj';ﬁsRé\éer Yes Yes Yes Yes No Yes (Elkhorn No Yes Yes
i Slough)

) ) No - based on DO
Salinas River No data No data No No No No No No No and algal biomass
@ Spreckels problems not being

expressed

) ) (no é\:gstim No - based on DO
Salinas River No data No data No Yes No No observed at No No and algal biomass
@ Chualar Salinas Riv. @ problems not being

Spreckels) expressed
No

) ) (no biostim No - t|>as|ed‘0n DO
Salinas River No data No data No Yes No No observed at No No st ligel bloma_ss
@ Gonzalez Salinas Riv. @ problems not being

Spreckels) B

No - based on DO
Tembadero problems not being
Slough @ No No No Yes Yes No data Yes Yes Yes e:j(pressed; however,
Molera Jownstream nutrient

impacts to Elkhorn

Slough are present
Tembadero Yes
Slough @ No No Yes Yes Yes No data (Elkhorn Yes Yes Yes
Preston Rd Slough)

No - based on algal

biomass problems
Tembadero Yes not being expressed;
Slough @ No data No data Yes Yes No No (Elkhorn Yes No however,
Haro Rd Slough) downstream nutrient

impacts to Elkhorn
Slough are present




DO Problems

Nutrient

Elevated Algal Biomass

Other indicators of Biostimulatory problems

Enrichment
NO3-N exceeding D
reference ownstream ; ; ;
Stream Reach | Wide Diel | Pre-dawn Low DO and/or conditions: or Chlorophyll E>_<cess _nutrient Rgpor_ted fish Photo ; Blostlmulatory
DO DO DO orthophosphate-P a exceeding floating algal impacts to k|II§ ||kel_y or documentqtlon Impairment in
Swings - supersaturation exceeding reference cover (>50% waterbody possibly linked of excessive
reference conditions cover) _exhibiting to DO problems algal biomass Stream Reach?
someitens biostimulation
Yes
Merritt Ditch (Tembladero
upstream of No data No data Yes Yes No Yes Slough and No No Yes
Hwy 183 Elkhorn
Slough)
Lower Yes
Reclamation (Tembladero
Canal San Jon Yes Yes Yes Yes Yes Yes Slough and Yes Yes Yes
Rd. to Victor Elkhorn
Rd. Slough)
Upper Yes
Reclamation (Tembladero
Canal Airport No data Yes Yes Yes Yes Yes Slough and No Yes Yes
Rd. to La Elkhorn
Guardia Slough)
No
Quail Creek (biostimulation No- based on DO
Hwy 101 to No data No No Yes No Yes ngt present in No Yes problems not being
alinas Riv.
Potter Rd. above expressed
Sprekels)
No
CRerléarlgrOg&eteok (biostimulation No- based on DO
i d algal biomass
Old Stage Rd. | Nodata | No data No Yes No No ngt presentin No No an :
and unnamed alinas Riv. problems not being
; above expressed
tributary Sprekels)
No — based on DO
problems not being
) Yes (Salinas expressed; howe_ver,
Blanco Drain No data No data No Yes No Yes River below No Yes e
@ pump S kel impacts to Salinas
preckels) -
River below
Spreckels are
present
No — based on algal
biomass problems
Espinosa Yes (lower not beéng D
Slough @ site No data No data Yes Yes No No Reclamation No No d D
309ESP Canal) ownstream nutrient
impacts to

Reclamation Canal
are present




DO Problems

Nutrient

Elevated Algal Biomass

Other indicators of Biostimulatory problems

Enrichment
NO3-N exceeding D
reference OESEENT . . .
Stream Reach Wide Diel Bl Low DO and/or conditions: or Chlorophyll E>_<cess ) nutrient R(_epor_ted fish Photo ; Blostlmulatory
DO DO DO orthophosphate-P a exceeding floating algal impacts to k|II§ I|kel_y or documentqtlon Impairment in
Swings - supersaturation exceeding refer_ence cover (>50% wat(_erl_)qdy possibly linked of excessive
o — conditions cover) _exhibiting to DO problems algal biomass Stream Reach?
canliiens biostimulation
No — based on DO
and algal biomass
problems not being
. Yes (lower expressed; however,
g'sﬁéltzuBg:m No data No data No Yes No No Reclamation No No downstream nutrient
Canal) impacts to Salinas
River below
Spreckels are
present
Santa Rita
Creek @ Yes (Iow_er
. No data No data Yes Yes Yes No Reclamation No Yes Yes
Santa Rita C
anal)
park
No — based on algal
biomass problems
Gabilan Creek Yes (lower 0% berl]ng expressed;
@ Boronda No data No data Yes Yes No No Reclamation No No d S,
Rd. Canal) ownstream nutrient
impacts to
Reclamation Canal
are present
No — based on algal
Natividad biomass problems
ativida Yes (median Yes (lower not being expressed;
Cregk - Las No data No data DO saturation Yes No No Reclamation No No however, .
Casitas to below Basin Canal) downstream nutrient
Boronda Rd. Plan objective) impacts to
Reclamation Canal
are present
No — based on DO
problems not being
Alisal Creek - Yes (lower expressed; however,
Hartnell and No data No data No Yes Yes No data Reclamation No Yes downstream nutrient
Boronda Rds. Canal) impacts to
Reclamation Canal
are present
Moro Cojo Yes
Slough, sites (orthophosphate Yes
306MORMLN, No data No data Yes exceeding No Yes (Elkhorn No Yes Yes
306MOR, 306- reference Slough)
MOROC-32 conditions)




C.2 Salinas River Reference Sites
C.2.1 Diel Data for Reference Sites

Figure 1.

Diel Data Reference Site: 309KNG-Salinas River @ King City.

Reference Monitoring Site (Does not Exhibit Indicators for Biostimulation?)
309KNG: Salinas River at King City (Salinas River Mile 68)
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Figure 2. Diel Data Reference Site: 309DSA-Salinas River @ San Ardo.

Reference Monitoring Site (Does not Exhibit Indicators for Biostimulation®)
309DSA: Salinas River at San Ardo (Salinas River Mile 90)
Diel Dissolved Oxygen and pH
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C.3 Lower Salinas River and Old Salinas River

C.3.1 Dissolved Oxygen: Diel Data, Pre-dawn Sampling, and Grab Samples

Figure 3. Diel Data Old Salinas River @ Monterey Dunes Aug 18-19, 2004.
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Figure 4. Diel Data Salinas River @ Davis Rd. Aug 18-19, 2004.
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Figure 5. Diel Data Salinas River @ Davis Rd. Sept. 8-9, 2005.
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Monitoring Site 309DAYV - Salinas River @ Davis Rd.
Diel Dissolved Oxygen and pH

Figure 6. Diel Data Salinas River @ Davis Rd. Aug 30-31, 2006.
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Figure 7. Diel Data Salinas River @ Davis Rd. Nov. 5-6, 2006

Monitoring Site 302DAV - Salinas River @ Davis Rd.

Diel Dissolved Oxygen and pH

7.9

IE]

1.1

16

Hd

1.5
74

1.3

71

— — DO (mg/L) Objective (COLD)

—— DO

el

vy

b TN

Y] Tl

W

)

(wdd) oa

-

3

o

WY 00:6HLL
F v 00:00:11
[ Wi 0061201
I 00:0¢:6
[ WY 00srs
WY 00:00'8
i 00:61:2
I 00:0€:9
WY 00:0€:
F WY 00:sr
WV 00:00:7
WY 00:61:
WY 00:06:
WY 0011
[ v 00:00:1
[ WY 00:52:21
WY 00:00:21
[ i 00:61:1 1
 nd 00:0e:01
F Wd 00516
F 1d 00:006
[ d 0018
E d o0:0¢:2
Wd 00519
F 1d 00:00:9
[ Wd 006156
[ d 00:06:F
1 o0iore
Id 00:00:
[ Wd 00:61:7
[ wd o00c:1
E d 006121
[ v o0:50:21

Monitoring Site 309DAV - Salinas River @ Davis Rd.

Diel Oxygen Saturation

DO Sat. Objective (85%)

—e— DO saturation

AN G|

"

\

Ao

=28.3%

Median DO saturation, Nov. 5-5, 2008

[ WY 00:671 1
E WY 00:00°1 1
[ WY 00:51:01
[ WY 00:0£6
[ WY 00:6+8
[ WY 00:00°8
WY 00:61:1
[ WY 00:0£79
Y 00056
[ WY 00617
F WY 00:00°F
[ WY 00:51:€
F WY 00:0£:
[ WY 00:5¥1
E WY 00:00°)
[ wy o0:sziz N
F Wy 000021
[ Wd 00511
F Wd 0006501 S
[ Wd 00:516

[ Wd 00:00°6

[ Wd 00:51:8

F Wd 00:0:2

[ Wd 00:519

F Wd 00:00°9

[ Wd 00:61:5

[ Wd 00:05F

[ Wd 00'sriE

[ Wd 00:00:€

[ Wd 00:61:7

[ Wd 00:0¢°)

[ Wd 00'51:21

[ WY 00:50:21

2008

V. 5-6

(1)

100

90

80

= = = = =2
= = "z} -+ (22}

(%) uojelnyes 04

=
()

=
=

=




Figure 8. Monthly DO grab samples — Old Salinas River @ Potrero Rd.
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Figure 9. Monthly DO grab samples — Old Salinas River @ Monterey Dunes.
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Figure 10. Monthly DO grab samples — Salinas River @ Highway 1.
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Figure 11. Monthly DO grab samples — Salinas River @ Spreckels.
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Figure 12. Monthly DO grab samples — Salinas River @ Chualar.
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Figure -13. Monthly DO grab samples — Salinas River @ Gonzalez.

16
-
14
*
+*
12 + ¥
*
-
10 P ¥
E % * - - - *
* *, *
& ] + + Fy * +* * »
= ¥ -
(@] +
o -
[ - * hd * .
. 309SAC
Mean 8.93119
1 Median 8.605| |
Range 8.94
+ DO Observed Minimumnm 5.41
Maximum 14.35
2 | — DO (mglL) Objective (COLD) Count 12
. N % Below 7 mg/L 14.3%
DO Supersaturation Criteria (mgfL}) % Above 13 mg/L. 2 4%
0o " " l
g 8 § £
‘35 ‘>§ 00 Qa-'o 5 -a_o
Date
-
140
120 ¥
*
* * * *
+ . -
~ 100 e -—
S . . ..
c r * *
o * & + *
T 50 -
= D
2 . M
A +
o) + +
O -
*
40
+ DO Saturation Observed
- PP .
DO Saturation Objective (85% Median DO Saturation = 96.4%
20 r
& Sl & $ & & g < il
3 S o 5 3 S & 2 $
&£ S & s & < & & <
Date
C.3.2 0Old Salinas River and Lower Salinas River: Nutrients, Chlorophyll a and

Algal Cover Data



Figure 14. Nitrate and Chlorophyll a average concentrations, lower Salinas River.
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Table 3. % Algal Cover, Old Salinas River and lower Salinas River monitoring sites.
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Observations 28 |Observations 9 |Observations 40 |Observations 16

Figure 15. Nitrate and Chlorophyll a average concentrations, Old Salinas River.

C.4 Lower Salinas River Tributaries — Quail Creek, Chualar Creek,

Blanco Drain

C.4.1 Dissolved Oxygen, Nutrient, Chlorophyll a, and Algal Cover Data




Figure 16. Pre-dawn dissolved oxygen monitoring, and monthly DO grab samples — Quail Creek
@ Potter Rd.
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Figure 17. Nitrate and Chlorophyll a average concentrations, Quail Creek; and percent algal

cover statistics.
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Figure 18. Monthly DO grab samples — Chualar Creek
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Figure 19. Nitrate and Chlorophyll a average concentrations, Chualar Creek; and percent algal
cover statistics.
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Figure 20. Monthly DO grab samples — Blanco Drain
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Figure 21. Nitrate and Chlorophyll a average concentrations, Blanco Drain; and percent algal
cover statistics.
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C.5 Reclamation Canal-Tembladero Slough

C.5.1 Dissolved Oxygen: Diel Data, Pre-dawn Sampling, and Grab Samples

Figure 22. Diel Data Tembladero Slough @ Molera Rd. Aug 18-19, 2004.
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Figure23. Diel Data Tembladero Slough @ Preston Rd. Aug 30-31, 2006.
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Figure 24. Monthly DO grab samples — Tembladero Slough @ 309TDW
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Figure 25. Monthly DO grab samples — Tembladero Slough @ 309TEMPRS.
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Figure 26. Monthly DO grab samples — Tembladero Slough @ 309TEH.
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Figure 27. Monthly DO grab samples — Merritt Ditch @ 309MER.
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Figure 29. Pre-dawn dissolved oxygen monitoring — Reclamation Canal @ Airport Rd.

Menitoring Site 309ALU - Reclamation Canal @ Airport Rd.
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Figure 30. Monthly DO grab samples — lower and upper Reclamation Canal.
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C.5.2 Nutrients, Chlorophyll a and Algal Cover Data

Figure 31. Nitrate and Chlorophyll a average concentrations, Tembladero Slough and Merritt
Ditch; and percent algal cover statistics.
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Figure 32. Nitrate and Chlorophyll a average concentrations, Reclamation Canal (Lower and
Upper); and percent algal cover statistics.
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C.6 Reclamation Canal Tributaries — Espinosa Slough, Santa Rita
Creek, Gabilan Creek, Natividad Creek, Alisal Creek, Alisal Slough

C.6.1 Dissolved Oxygen: Pre-dawn Sampling, and Grab Samples



Figure 33. Monthly DO grab samples — Espinosa Slough.
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Figure 34. Monthly DO grab samples — Alisal Slough.
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Figure 35. Monthly DO grab samples — Santa Rita Creek.
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Figure 36. Monthly DO grab samples — Gabilan Creek.
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Figure 37. Monthly DO grab samples — Natividad Creek.
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Figure 38. Monthly DO grab samples — Alisal Creek @ Hartnell and Airport roads.
Alisal Creek .
Mean 884 Monthly DO grab samples, Alisal Creek
Monitoring Sites 309HRT and 309UAL
20 Range 58 160
Mlnlmum 573 + DO (mg/L) observed
1 Péﬂaﬂr?um 11 f; —DO {mgiL) Objective
. Ngfutside 5-13 mg/L range 0 ng Qf’.&iﬁ'ﬁfﬁa JbEZﬁZS 140
18 % outside 5-13 mg/L range 0.0%)| | DO Sat. Objective (%) | |
n I 120
14 L
- 100 ‘é:-a
- 12 " " m bl [ c
= * = é =}
o L L n n n n =
E 10 il P [ | hd - > 80 ©
= & & . L d mE N L o ‘5
O n . u oy * m " "‘ -
O 2] 4% L DEFPLE SEEA — et -t L g
+ I
RO ., o et P L A
g ot ——y = +
— * . . ] L 40
4 * —
* *
2 - 20
|Median DO saturation 57.8%
0 r . . =0
11/29/04 4/13/08 8/26/07 17709 5/22/10




C.6.2 Nutrients, Chlorophyll a and Algal Cover Data

Figure 39. Nitrate and Chlorophyll a average concentrations, Espinosa Slough; and percent
algal cover statistics.
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Figure 40. Nitrate and Chlorophyll a average concentrations, Alisal Slough; and percent algal
cover statistics.
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Figure 41. Nitrate and Chlorophyll a average concentrations, Santa Rita Creek; and percent
algal cover statistics.
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Figure 42. Nitrate and Chlorophyll a average concentrations, lower Gabilan Creek (sites

309GAB, GAB-VET, 309-GABIL-31), ; and percent algal cover statistics.
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Figure 43. Nitrate and Chlorophyll a average concentrations, lower Natividad Creek (sites

309NAD, NAT-LAS, NAT-FRE), ; and percent algal cover statistics.
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C.7 Moro Cojo Slough

C.7.1 Dissolved Oxygen: Grab Samples

Figure 45. Monthly DO grab samples — Moro Cojo Slough.
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C.7.2 Nutrients, Chlorophyll a and Algal Cover Data

Figure 46. Nitrate and Chlorophyll a average concentrations, Moro Cojo Slough (sites
306MORMLN, 306MOR and 306-MOROC-32 — Slough Mile Zero to Slough Mile 1.7)), .
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C.8 Photo Documentation of Biostimulatory Conditions

CCAMP staff periodically photo-document evidence of biostimulation and excessive algal
growth at water quality monitoring sites in the Project Area Figure 47. shows the location of
photo monitored sites. The photographic documentation for these sites is presented in Figure
48
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Figure 47. Location of photo monitoring sites.

Figure 48. Photo documentation of biostimulation.
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Photo documentation
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